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OUR THANKS TO YOU... 
For years it has been the Mallory-Yaxley pledge to retain leader- 

ship in furnishing constructive, helpful information, and assistance to 
the Radio Service Fraternity-and to make that information worthy 
of its confidence. In this, the first Radio Service Encyclopedia, there 
is ample evidence of this pledge. 

To boast of the possession and maintenance of the largest service 
"Morgue," or service library, in the world means little. It does mean 
much, however, to boast of the thousands of friends in the Radio 
Service Fraternity who, for almost three years, have helped to "cut 
and try"-to reject and finally accept only those improvements that 
were proven helpful and valuable. Their devotion and loyalty to all 
ideal-their friendship and their help has made the possession and 
constant maintenance of the service library possible. '1'o them, we 
are deeply grateful. 

Generous, spontaneous, willing help was evidenced at every request. 

To RCA Manufacturing Company, Inc., Galvin Mfg. Co., Gen- 
eral Radio Company, Radio Retailing, Radio News, The Radio 
Amateur's Handbook, Gernsback Publications, Inc., and to Radio 
Engineering Handbook by Keith Ilenney (Copyright McGraw-llill 
Book Company, Inc.), we acknowledge a special debt of gratitude 
for their permission to use articles, charts, and other valuable infor- 
mation without which it would have been impossible to make the 
Encyclopedia complete. 

In dedicating this Encyclopedia to the Radio Service Fraternity, 
we are also dedicating it to those who have made it possible. 

You are always welcome at the Mallory Factory where you may 
review and witness the continued research and development work- 
an activity that warrants your 100% confidence. 

FIRST EDITION-JANUARY, 1937 

Reproduction or use, without express permission, of editorial or pictorial content, in any manner, is prohibited 
No patent liability is assumed with respect lo the use of the information contained herein. 

Entire contents Copyright 1937 by I'. It. Dt AI.LOIIY & Co., INC.. Indianapolis, Indiana, U. S. A. PRINTED IN U.S. A. 
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IN ORDER THAT YOU MAY UNDERSTAND 

HOW IT HAPPENED 

IN PRESENTING the first real radio service 

encyclopedia, Mallory-Yaxley venture the hope that it will 

prove more helpful than any volumes vet published-and 
the belief that it will rece've an enthusiastic.reception from 

the radio service fraternity. 

The encyclopedia has only one purpose-to help service 

men. It is designed to aid its readers in their daily work-to 
save their valuable time-to give them quickly the correct 
answer to any and every radio service problem. Conceived 
over three years ago, its birth now permits a frank exposi- 
tion of fellow It Ilappened"-and here follows the story. 

Early in 1934, Mallory-Yaxley realized the paucity of 

correct service data. Several manufacturers sincerely were 

at tempting to provide charts and guides for recommending 
their single product for various radio receivers. Two mag- 
azine publishers offered books of schematics for sale. Hut 

the radio service profession was dissatisfied because most 

of this material gave only one point of view-one opinion 
and only one answer-the answer all too often an incorrect 

guess. All that was available was a point of view, an 
opinion not based on actual experience of It he radio service 
fraternity, but on the beliefs of the manufacturer or pub- 
lisher who had something to sell. 

Service men told us they were sick and tired of hunting, 
of fruitless searching for information-weary of looking 
through dozens of books to get the "dope" they needed. 
They told us their problems. They said there seemed to be 

no solution. "There were too many sets-out of da te- 
obsolete-to ever catch up with." Apparently it was hope- 
less. "Too many changes in production to watch for." In 
short, it looked like an impossible task to bring all needed 
information into handy reference form. 

Butt we had a hunch. We thought, "There is only one 
way to do it. That way is to get the men who actually 
service these sets to tell us how they do it, why they do it, 
and what they use." 

So we undertook the job. Clearing houses were estab- 
lished in more than a score of cities where actual field - 

tested data was collected. After an exhaustive, careful 
search for the right talent, a group of twelve radio service 
men, with experience and businesses of their own, were 

employed full time to produce the work-and the "im- 
possible" was on its way to a permanently helpful solution. 

In May, 1936, after almost three years' research, the 

work was about completed-ready for assembling into 
three volumes. Then the editor had a bright idea. Ile re- 

membered one friendly service man who liad said, "My 
soul cries out for one book that will tell me all I have to 

know to repair a set. I'm migtlty near crazy looking at 
schematics. I'm worn out with hunting for books that will 

answer my questions. I'm fed up with pawing through 
dozens of books to get what I want-usually to find no 

agreement-and no solution. Oh, if I had one reliable book!" 
We remembered that anguished cry. Said the editor, "We're 
going to give that young man what he wants. We are not 
going to print three books, we will print one. We will put 
together all the information we've collected. We will list 
under each manufacturer's name, all the models he has 

ever made. For each model of his make, we will tell, on 

one line, and on one page, everything we have found out 
about that model." 

That was the big idea-and the idea went big. The boys 

in the field said it was a "honey"-t hat such a book would 

pay for its cost in time saved on the first set repaired. 

This MALLORY-YA.X.LEY RADIO SERVICE ENCYCLOPEDIA 

is ¡fiat Book. It is a hook that will save you countless hours 
of time-many a headache, and it will help you make real 

money. This is a practical experience book. It is not 
theoretical. It has not been written or compiled by a manu- 
facturer, his engineers, or by a staff of artists." It 
has been written by service men, who have had the actual 
field experience, for service men who want practical help. 

Perhaps the Encyclopedia lacks something in academic 
form, but we think that it is clear and understandable. We 

believe that it »ill tell you what you want to know when 

you want to know it in the quickest, simplest, easiest, and 

correct way. We are sure that the way it has been compiled 

represents the way you would do it yourself. 

In providing the financial aid that has made the book 

possible, Mallory-Yaxey will be content and happy if you 

find this book a real help-so much help that you will use it 

daily to make your work more effective and more profitable. 
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... T O MAKE YOUR WORK MORE EFFECTIVE But let us dispense with the "hooey" and 
start now to save you time. The best way 

AND MORE PROFITABLE... is to show, through an actual case, how 
the ENCYCLOPEDI t will help you to re - 

To Help You! pair a set that has gone bad. We are 
assuming that everything has worn out. 

THIS BOOK has only one purpose-"to help yon'. It is designed The set is in terrible shape. There are 
many problems. Let's repair it quickly to aid you in your daily work-to save your valuable time-and with an expenditure of a minimum 

to give you quickly the correct answer to any and every radio amount of your time. 

service problem. It is divided into three major sections- 
* 

Section "A"-Controls 
Section "B"-Condensers 
Section "C"-Vibrators 

-and supplemented by complete sections covering Tubes, Trans- 
l'ornters, and other vital information. Its use is simple. 

MAJESTIC MODEL 344 (Chassis No. 340-340B) 

TI IE SET-Majestic Model 344 (chassis 
No. 340), (340-11)-is in your shop and 
you have turned it on its back to look it 
over. The illustration below shows what 
it looks like-exactly what you would 
see if you were looking at the chassis 
itself. 

Now look at page 46 in this book. 

IV 
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yRo. 

O O-. 

The correct replacement is a 250,000 ohm 
carbon control with a left-hand taper-Type 
M (page 100). 

The Tone Control is next. here's the way 
you see it in the chassis: 

and here is its circuit (No. 22-on page 117). 

LOAD 

Again, the correct replacement is a 250,000 

ohm carbon control with a left-hand taper- 
Type M (page 100). But, wait a minute. 
The original tone control had u line switch. 

Here is what you see listed for this Majestic set: 
MALLORY-YAscs.EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peat 

Trans. 
Cir- 
cult Or- 

cuit 
Correa 

Replacement Switch Bias 'Note Original 
Part 

Cir- 
euit 

Cotrttt 
Replacement "NOtB 

Vibr. 
Conn 

Replace- 
"Note 

MAJESTIC-Continu 
3.10, 310B (344)... 

ed 
Vol. 
Tone 
Supp. 

83 
22 
12 

M 
M 
Y 

6 
8722 
8721 
7988 
9019 
8118 

3 
3 

11 
19 
15 

RS2213 
ItN212 
08123 
TS101 
Tá102 

.118 ...... . 

- 

.... 

56, 58. 57, 59, 82.... 
.. 

175 3 

... 

CONTROLS 

You need a new volume control. Looking at 
the chassis you will see the volume control; 
i. e.: 

and here is its circuit (No. 8 -on page 120). 

All you have to do is use a No. 6 attachable 
switch-just, as listed. Simple, isn't it? 

Now there's one other control in the set- 
and it is called a suppressor control. In the 

set it looks like this: 

I lere's the circuit (No. 12-on page 117). 

O 

a. 5o v, 

Tic right replacement is a 20,000 ohm car- 
bon control, Left-hand taper-Type Y (page 

ro 100), just as listed. 

CONDENSERS 

Condensers are next, and t here are a flock of 
them. They're just as easy ,o replace-and 
quickly too. In t lie set your eye first lights on 

two units. 

.._ 

141 Ñ 11. 

\1. . - ! 
You can tell they are part of the filter circuit 
the moment you see the circuit (No. 3 --on 
page 142). 

171 -1 -1 -6-j1515 -115r1 _ 
II 

JT ET FT 
Note that the rectifier is to the left and the 
load is to the right. This is the order of 
listing the condensers for this circuit. 

When you examine the original condensers 
you will see they are marked with part num- 
ber 8722. That checks with the listing. The 
correct replacements are 8 mfd. 450 volt 

single section round can filter units-Type 
11S213 (page 148). 

We've left one condenser in the row of 
three to examine. It looks like the first two- 
but it isn't. 

L 

It is marked with original part number 8721. 

The circuit is the same as for the first two 
condensers so it is part of the filter circuit. 
But, wait a second-there's a Note listed. 
Wherever you see a Note specified in the 

"Note Column" you want lo be sure to read 

il. Note B8 on page 136 reads-"When 
a multiple section condenser is recommended 
to replace an original single section con- 
denser, it is neces.sary to parallel the sections 

of t he recommended replacement in order to 
obtain a capacity equal to, or greater than, 

that of the original." 
Well, the original part number 8721 proves 

to be a 16 mkt. 450 volt unit. The right re- 

placement may be either a single 16 mfd. 
450 volt unit, Type ItS216 (page 148), or 
following the note, a common negative dual 
8 mfd. 150 volt condenser, Type RN242 
(page 1 18) which you may use satisfactorily 
by connecting the two red leads-paralleling 
the 8 mfd. sections to obtain a 16 mfd. 

capacity. We specified the dual 8 mfd. unit 
because you are more apt to have ít on hand. 

Remember we're trying to save your time. 

There are still four more condensers to 
cover. Let's take t heno one by one. The first 
is in the lower right-hand corner of the 

chassis. Here it is: 

You have noticed a lack of screen voltage 
and sure enough this by-pass condenser has 

"shorted out." 
v 
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Circuit 14 on page 142 quickly provides 
the dope that this condenser is connected 
from a tap on a voltage divider to ground. 

i 

BLEEDER ' l 
I 

The original part. is marked number 7988. 
On checking the listing you quickly find that 
this condenser is replaced with an 8 fitful. 

250 volt single section cardboard carton 
unit, Type CSI23 (page 118). 

There's one condenser in your set which 
by-passes the screens of the I1F amplifier 
and first detector, to the cathode of the 57S 
first audio tube, and boy "how it. is leaking." 
You won't see it by looking at the hot tom of 
the chassis for it's `cleverly" concealed. Get 
a laugh out of that.. You'll find it eventually 
-and see that is has original part No. 9019. 

Circuit 19 on page I t2 gives connections. 

C- 

---I ̂  
The correct replacement is a 1.0 ndd. 25 volt 
single section tubular by-pass unit, Type 
TS101 (page 1.18). Don't be alarmed at this 
low voltage for use in this circuit, for the 
potent ial difference of t he circuit is not large 
even though one end of the condenser con- 
nects to 80 volts. You see-the actual volt- 
age drop across the condenser is well within 
its rating. 

If you don't know what a "Reactance 
Dimmer Indicator" is-let this tell you that 
in your set there's a circuit that dims the 
pilot light when the receiver is tuned to 
resonance with the s ation. 9 he circuit you 
find is not working because the next, to last, 

one of the condensers in your set has "shortcut 
out." This condenser is just alcove the one in 
the lower right-hand corner of the chassis 
and here's how it looks: 

\larked part number 811 1 shows it to be a 
20 ndd. 25 volts, single section tubular by- 
pass unit, Type TS102 (page 148). It's a 
cinch to replace this baby. 

Our last condenser check reveals that, the 
bias voltage on the Type 59 driver tube is 

low. Itere again is part No. 8118. The con- 
denser is right. in front, of you at the almost 
center of the hack of the chassis. 

ALIGNMENT 

M+ i 

7ID 4 

me' 

I. F. 
Peak 

456 

v P+f 
315 

172.5 

456 

Reference to circuit. No. 15 on page 142, 
clearly shows where the condenser is con- 
nected between the cathode of the Type 59 
tube and the chassis. 

Ilere the replacement is as simple as before, 
using a 20 ndd. 25 volt single section tubular 
by-pass unit, Type TS102 (page 118). 

That completes our check on part of this 
particular Majestic chassis. Let's see what 
other help is here in the Encyclopedia. Let's 
start with "Tubes." 

TUBES 

Types of Tubes Used 

39, 38, 85 

57, 58, 75, 89, 6Z5... 
57, 58. 85. 89, 6Y 5... 
57. 58, 75, 89, 67.5.. . 

6E7, 6.47, 6C7, 42, 
6Y5 

30. 32, 33 
30, 32, 33 
24, 45, 80 

24,51,47,80 

27, 51, 21, 45, 80..: : 

For your convenience every type of tube 
used in your set is listed. As a time saver this 
listing is of the greatest value when making 
a service call. Ask your customer for the 
model number of the set and take the right 
tubes you need wit It you when you make 
your call. louIl save yourself repeat trips 
to the shop. Tinge, gas, and mileage saved 
will pay you handsomely. Read pages 193 to 
211 for up-to-date tube information. It's all 
there to help you. Where there have been 
tube changes front one type to another dur- 
ing production, they are indicated by a 
hyphen or the word "or;" i.e.: "6Z5-84" or 
"01A or 12A." 

Chances are, that now you have 
replaced a flock of parts-you'll 
need to line up the set. In the 
column headed 1. F. peaks on 
page 46 you'll see that Majestic 
Model :310 is listed at 175 kc.- 
and on page 160 there's a swell 
article that will help your do the 
job quickly and accurately-t hat. 
is if there's any doubt in your 

mind about how to do it. 'The "1.F. Peak" 
column is of the greatest benefit, because it. 

's a complete list of I.F. peaks, larger by far 
than any other compilation ever issued. 

TRANSFORMERS 

Trans. 
Cir- 

cuit 

NI G 

3 

31 

Possibly the transformer is de- 
fect ive. Transformer circuit 
No. 3 on page 166 shoes your 
the number of windings and 
their arrangement. Boy-what. 
a help when you need it. And 
when your need it, is w hen it. 

saves your t ime and makes your 
profit real. 'The transformer 

da to and circuits on pages 161 to 167 will be 
fo and most beneficial because they enable 
the purchase of a correct replacement and 
the "straightening out" of receiverson which 
the wiring has been changed. They also 
facilitate "re -building" jolts. 

PAPEN BY-PASS UNITS 

On page 134 you'll find a "honey" of an 

article headed "By -Pass Condenser Circuits" 
fo lowed by some real meat in an article 
headed "Capacity of By -Pass Condensers." 
These tell you how you can free yourself 
front depending on general schematics-from 
failure to find the dope you want-and make 
you certain of getting the right answer al- 
ways. You don't need to use canned type 
replacements. Individual (Type TI') units 
installed at points to be by-passed gixe 
better results as proved by modern practice. 

RESISTORS 

lesistors, in the great majority of cases, are 
color coded (It111A Standard) and they're 
simple to replace, as you well know. On 
pages 168 anal 169, the code has been repro- 
duced and t here's a valuable resistor wattage 
chart to help you. In older sets w here a color 
code was not used, you'll find it necessary to 
figure the value yourself-and here's a good 
way to do it. Divide the voltage drop (re- 
quired) across the resi tor, by the current 
(in amperes) flowing through the resistor 
and the result will be the resistor value. 

Example: k screen voltage of 100 is re- 
quired. The screens will draw one milli - 

VI 
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ampere at 100 volts. The supply voltage is 
250 lolls. The supply voltage of 250 volts 
minus the voltage required (1110 volts) in- 
dicates a voltage drop of 130 jolts (required). 

Dividing the voltage drop (required) of 
150 volts by the current in amperes (.001) 
gives an answer of 150,000 ohms-or the 
value of the resistor you want to use. That's 
simple-isn't it 

You don't have to hunt for the value of 
the voltage required at different tube ele- 
ments because this dope is given on pages 
193 to 208 in "Complete Tube Charts." 

VIBRATORS 

Section "C" Vibrators, on pages 151 to 159 

is the most direct, simple, and concise article 
ever published. It answers eery vibrator, 
auto radio, and vibrator power pack prob- 
lem you will ever have. There's nothing to 
"Shy away front" in an automobile radio 
receiver. After reading this section you'll 
know that, and if you are not serving this 
fast-growing radio ownership, you'll start 
now. If you are serving automobile radio 
owners it will make your work easier and 
more profitable. 

Now, just to be sure you understand, let's 
go over the whole arrangement again. 

GENERAL INFORMATION 

The encyclopedia is divided into three major 
sections: SECTION "A"-CONTHOLs 

SECTION "II"-CONDENSERS 
SECTION "C"-VIBRATORS 

Other important sections: Tubes, Trans- 
formers, Resistors, Antenna Design, and 
Useful Service Data are indexed in both the 
front and rear of this book. To use the ency- 
clopedia is simple. Learn to use it, then use 
it on every job. Using it continually and 
faithfully will save your time, your labor, 
and will increase your profits. 

(Mr /2,011/1 different radio receivers are 
listed, and still there are some on which no 
records are available. Whether listed or not, 
information in the encyclopedia will enable 
you to effect a quick satisfactory repair. 

ENCYCLOPEDIA- LISTINGS 

Receivers are listed 

MANUFACTURER 
AND MODEL 

SEARS -ROEBUCK - 
36 
361' 
37 
371' 
39-125 
41. 411', 42 
44 
47, 48 
49, SO 
50 AVC 
52 

53, 54, (Factory 
Model 94) 

56 
62 

either by the manufac- 
turer's name, or the 
trade -name, accord- 
ing to popular usage. 
A cross-index in the 
listings will help you 
locate the receiver 
you are looking for. 

Model numbers 
precede chassis num- 
bers, with few excep- 
tions. In these cases, 
model numbers are in 
parentheses and fol- 
low chassis numbers. 

CONTROLS 

CONTROLS 

Use 
C.r- 
cail 

Correct 
Replacement Switch Bias 'Note 

Vol. 
Vol. 
Tone 
Sup,. 
Vol. 
Tone 
vol. 
Tone 

USE-Controls are listed will 
an abbreviation of their most 
common designation; i. e., "Vol." 
= volume control; "Supp." = 
Suppressor Control. A complete 
list of abbreviat ions ison page 150. 

CONTROLS 

Use suit 
Correct 

Replacement 
Switch Bias Note 

45 CIRCUIT-Numbers 
refer to "A" Control Cir- 
cuits on pages 117 to 121. 
These schematic circuits 
enable you to check the 
receiver on which you 
are working to make sure 

the circuit has not been changed during a 
previous repair or during that particular 
model's life in its period of manufacture. 
Often it is ad; isable to change a circuit to 
obtain better performance. Complete in- 
structions are given ill Section "A" Con- 
trols-pages 101 to 125. 

i. 
22 

SS 
t 
4s 4 

CONTROLS 

Use 
Cr- 
can 

Corren 
Replacement Switch Bias 'Note 

M. 
N 

SR P258 

1IC508 
SRi'154 
sRrI54 
S111'154.. . 

SOOM No. I /See Nolte A191 

CORRECT REPLACEMENT-Here are 
listed recommended correct replacements. 
By referring to page 100 an "NI" is imme- 
diately translated to read "250,000 ohm 
carbon control with left-hand taper-uni- 
ver'al shaft." \\ here a recommendation 
reads "500\l -No. 1" or is not a definite rec- 
ommendation, and is followed by a note in 
the Note Column, it means that the com- 
plete or part itd value of a control is known. 
The note referred to gives comprehensive, 
clear, concise instructions to make a quick 
satisfactory, replacement. 

CONTROLS 

Use Or- 
chit 

Correct 
Replacement Switch Bias Note 

SWITCH-The Hunt - 
her of the replacement 

6 

6 

switch which must be used with the recom- 
mended control is listed in this column. lie- 
ferring to page 123, replacement switch num- 
bers are quickly translated; i. e., No. 6= 
single pole-single throw. 

CONTROLS 

Use 
Cir- 
cuit 

Correct 
Replacement Switch Bias 

BIAS-This column tells 
you hat the control is used 
in a cathode or "bias" cir- 
cuit. The original control 
contained a fixed resistance 
which must be duplicated. 

AU carbon controls which 
may possibly be used ill "bias" type circuits 
are provided with a separate adjustable re- 
sistor of 500 ohms total resistance. This may 
be adjusted to the value given in the "Bias" 
column. "EX350" means that the resistor is 
to be set at 350 ohms and wired between the 
right-hand terminal of the control and the 
cathode circuit. This is accurate and is not 
to be compared to the haphazard use of an 
arbitrary value of fixed resistance. 

Wire -wound controls contain an adjust- 
able section for this purpose. Where a wire - 
wound control is specified, the bias column 
will contain a numeral from 1 to 5 designat- 
ing the correct setting for this adjustable 
section. 

Note 

'NOTE- 

EX350 

EX3S0 
EX350 

.. t ... {.. .. 1S Noll* 

eMIO\TaNT. a..d N.,.. V Noss %..W Ir.p..la.d V N... rnluma. 

CONTROLS 

U, a 
Ctr- 
cult 

Correct 
Replacement Switch Bias 'Note 

On pages 115 and 116 there 
are eighty-four "A" (con- 
trol) Notes. These are valu- 
able because they tell what 
to do and flow to do it. They tell how to 
make a quick and easy replacement when 
iufosntation is impossible to obtain. They 
permit the selection of a proper control 
either at your distributors, or to tell him by 
mail the correct resistance and the right 
taper which, with a sketch of the shaft that 
you will slake, will enable you to receive the 
right control without delay, loss of tinte, or 
customer dissatisfaction. 

See No 

See No 
See No 

te 

teA19I 
le AS 

The "Note" sections ("A" Controls, "B" 
Condensers, "C" Vibrators) of the encyclo- 
pedia are without doubt the finest and most 
helpful compilation ever printed. 

Me strongly advise, for your own benefit, 
that you read these "Note" sections. They 
will save you time and worry and will make 
stoney for you. 
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CONDENSERS 

CONDENSERS 

Original 
Part 

Cir- 
cuit 

Correct 
Replacement 

°Note 

8-8-8 

8-8 

8-8 
8 
s 
8-8 
4-8 
4-2-4 

ORIGINAL PART- 
Under the heading "Orig- 
inal Parts" is listed either 
the value of the original 
condensers or the part. 
numbers originally used. 
Condensers are listed in 
the order of their import- 

ance. First, filter units, second, by-pass units. 
Filter units are in most instances listed in 
their respective order of installation, front 
the rectifier to the load. 

8-8-8 means that there are three 8 ntfd. 
condensers used in the circuit. 

CONDENSERS 

Original 
Part 

Cir- 
cuit 

Correct 
Replacement 

°Note 

13/15 
13/15 

1 

1 

13 
15 
1 

1/14 
1 

CIRCUIT-The use of each condenser sec- 

tion is not given because this is clearly shown 
in the schematics of condensers circuits. 
"B" (condenser) Circuits are shown on pages 
142 to 144. A double number 1/13 means 
that sections of the condenser are used in 
two different circuits; i. e., Circuit No. 1 and 
Circuit No. 13, both shown on page 112. 

CONDENSERS 

Original 
Part 

Cir- 
wit 

Correct 
Replacement 

°Note 

1114232 
Buffer 
CM 172 
TaloS 
Buffer 
1íN232 
Buffer 
It N 232 
Buffer 

CORRECT REI'LACEDIENT-Ilere are 
listed recommended correct replacements. 
By referring to page 148 an 11N232 is imme- 
diately translated to read-a dual 8 ndd. 250 
volt rotund can filter condenser. The word 
"Buller" refers to the secondary or huller 
condenser which is connected across the 
secondary of the vibrator power transformer, 
the value being given in the "original part" 
column. 

*NOTE- 
* 1 1 I I I t I 

IMPORTANT. n..J N.t.. In Not. Y.p..lbd Ie 

CONDENSERS 

Original Cir- 
Part cuit 

Correct 
Replacement 

°Note 

.B3 

.1166 

On pages 136 to 141 there are 
two hundred and twenty "B" 
(condenser) NOTES. These 
are valuable because they tell 
you what to do and how to do it. They tell 
how to stake a quick and easy replacement 
when information is impossible to obtain. 
They permit the selection of the right con- 
denser without referring to original color coding 
which nu>.y have been obliterated by age, by 
factory changes during production, or by a 
previous repair to the receiver. Quick, accurate 
and wonderfully easy condenser replacements 
will be effected by reading "13" (condenser) 

Notes. 
The "Note" sections ("A" Controls, "B" 

Condensers, "C" \ ibrators) of the encyclo- 
pedia are mahout doubt the finest and most 
helpful compilation ever printed. 

\\ e strongly advise, for your own benefit, 
that you read these "Note" sections. They 
will save you tinte and worry and will make 
money for you. 

VIBRATORS 

VIBRATORS 

Vibr. 
Conn. 

Replace- 
ment °Note 

32 287M C3 
32 G287M C16 

32 .28771.. C3 
32 1:287M C16 

24 273 

20 253 CS 
20 G253 Cl6 

32 287M C3 
32 c:2875t C16 
35 291 C3 

VIBR. CONN.-Vibrator connections are 

shown on pages 15 t to 155. They're easily 
understood for they show the appearance 

and the connect ions of all replacement units. 

REPLACEMENT-Ilere the correct re- 
placement is listed. No guess work for all 
have been field-tested just as has every other 
bit of information in the encyclopedia. 

NOTE-Clear instructions for installation, 
or for the proper select ion of a unit, are given 
in 23 concise notes all on page 153. 

WARNING! 

Always check the circuit of the receiver upon which you are working 

to make sure that it does not differ from the circuit listed against 

the replacement part in the Encyclopedia. In case you should find 

a difference, read the explanation of circuits given in .. 

Section 

Section 

Section 

"A" for Controls 

"B" for Condensers 

"C" for Vibrators 

You'll find the answer you want every time. Now that an explanation of the 

encyclopedia has been completed, it is only fair to say that every possible help 

and advice has been compiled eQto help you." Make use of this help. Read, 

learn and consult the encyclopedia daily. You have everything to gain and 

nothing to lose. 

VIII 



MAI.koRY-YAscx-EY RADIO SERVICE ENCYCLOPEDIA 

AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cir- 
cult Use 

Cir- 
cuit 

CorrectCorrectMANUFACTURER Correct 
Replacement Switch I Bias ;Note Origin 

Part 
Cir- 
cult 

Correct 
Replacement I sNote 

Vibr. 
Conn. 

Replace- 
merit 

*Note 

A. C. 1)t TON 
x1.50, X1,60, XI 61 . 101. 26 UC509 01k. 12 \ 
AI:6:1 Vol. 14 L j See Note... .111 26, 27, 71k, 80 
A(:65 Vol. I 1 L j See \ole... .117 26, 27, I11. 81 
\C66 \ol. 11 I, j See Note... .117 21, 26, 27, 50, 81 .... 
ÁI,70 101. 26 110509 014, 12:k 

Fil. 29 Q 
"Navigator" Series. Vol. 32 5111'274.... 8-11-8 3 .11N275.... 27, 15, 110 1 

ACN1 E ELEC. & NIP C. (A). 
\C7 Vol. 35 \1 2-3 4 See Note... .131 26, 27, 71k. 80 2 
S: 7lí8 Vol. 12 A5511' 71-11-8 3 N1 N275.... 21, 27, 45, 80 3 

AC98 Vol. 7 UC51111 8-8-8 3 N1 N275... , 21, 27, 45, 80 3 
"Moto -Midget*'.... Vol. 33 N 6 See No te AI 39, 36, 37, II 

Vol. 6 1(12 Ser No te A2 

ACI3 \'1'Fj l' I'r3(H /U (TS 
37 \ol. ... j.. 10051 No. I See No te A3 _2-8-8 I See Note... .112 53, 56, 46, 5Z3 I 

10 IS TSIOI 136 

38 Vol. :16 10051 No. I See No te :ka 2 8-8-8 ... j.. See Note. .112 I 53, 50, 80, 83 4 
10 15 TS101 136 

1011 Vol. 36 10051 No. I See No te A3 8 8-1 22 See Note. .113 57, 2116, 83 I 

120 Vol. 16 NI 6-6 See Note... .113 56. 15. 80 I 

126 Vol. 25 10051 No. I See No le A3 1-4 I See Note... .112 57, 56, 50, 81 5 
196, 197 Vol. 15 1. 2-8-8-8 ... j.. See Note... .112 57, 56, 50, 80, 83.... 4 

198, 199 Vol. IS L _2-8 I See Note... .112 57, 56, 46, 80 1 

418 Vol. 2:1 10051 No. I See No te A3 1-4 ... 4.. Ser Note... .11.1 57, 45, 11K 18, It 119, 
80 4 

728 8-8 1 See Note... .113 2116, 57, 80 1 

739 841 1 Ser Note. .113 80 1 

770 Vol. 36 25051 No. I See No le A:l 6711. -I CN152 36, 37, 2:\3 

ACH \TONE Also se e Federal ed Por chaser. 
1.5 Vol. 18 N 6 '171 32 11S111 5Z4, 6F5, 6F6, 6116, 

Tone 34 I '160 32 C\ 151 .1181 6L7, 61(7 456 1 

':301 15 '1'5101 
L6 Vol. 18 N 6 '171 32 IlS211 57.1. 6C5, 6F6, 6k7, 

Tone II 1. '16(1 32 CN 151 1181 6L7, 6Q7 456 I 
'301 15 TS1o1 

L7 Vol. 15 N 7 ':391 I 1\232 .1390 I1 2t5C C3 IC6, 19, 30, 34 456 10 
Tone ... j.. I. 01-.01 (offer 1111 

X6 \ ol. 45 N 7 1'391 I t \232 1190 11 245C C3 j ... 4.. ... j. 
"fono ...j.. L .01-.01 infer Ill 1 

Z4 01. 15 S111'275.... 7 P391 I 1 \ 232.... .1190 I i 215C C3 IC6, 19. 30, 32, 31... 456 10 
Tone 11 L .01 -.(11 (offer 1111 

Z5 Vol. 45 SI11'2275.... 7 1'958 I 1N232 1190 I l 215C C3 IC6, 31, 30, 32, 19... 456 10 

Trine 11 L .01-.01 littler 1111 

ADDISON 
1\655 5 ul. 61 N 7 11-4 I See Note... .113 31 285XS C3 IC6, 31, 30, 19...... ... j.. 10 

Tone "2 I See No le AS .01-.111 Butler 1114 

ADNI in AL -See Cont mental. 

S11% \ NCI EI.E(:T i3 I C CO. 
"A" Auto \ ol. 33 N See No le A 1 10 15 TS101 36, 11 

Falck "Super I4"... Sol. 7 (7 6-6 1 See Note... .113 51, 21, 27, 47, 80.... ...j.. 1 

Tone 7 NI 
Falck "IS" Vol. UC509 6-6 4 See Note... .113 51, 21, 47, 80 I 

77, 88, 89 Vol. 7 C 6-6 I See Note... .113 j 1 

Tone 22 NI See No te 54 

\hat/) 1'1(01UC 1 ..- Se eChas. II u o el w in. 

Aim. t 
4.1''36 Vol. 6 G12 6 EX125 16-12 23 See Note... .133 61)6, 6C6, 43, 257,5.. 
5'1''36 Vol. 18 N 16-12 4 Sec Note... .133 657, 6D6, 75, 43, 

Tone 22 j See No le .AS 25Z5 465 
252 \ ol. 7 UC509 6 EX 120 12-16-5-5... 1/15 URI89 135 61)6, 6C6, 43, 257,5.. 
630, 635, 65^_ Vol. 18 N 8-8 I See Note... .133 j 456 I 

Tone 22 h 12 

A I IRCASTI.E 
A31 Vol. 18 N 8-4 23 See Note... .113 6A7, 61)6. 75, 42. 80. 456 1 

11.A41 Vol. 18 N 6 8-8 1 CN 152 I I 245C C3 IC6, 34, 30, 32, 33... 456 6 
.01-.01 Buffer 1114 

LS \ ol. 18 N 6 1'474 32 11S211 5"7,4, 6F6, 6116, 61(7, 
Tone 31 L 1'16(1 32 C\ 151 1181 6L7, 6F5 456 1 

1'301 IS TS101 
1,6 Vol. 18 N 6 1'171 32 115211 5Z4, 6C5. 6F6, 6K7, 

Tono 11 L 1'160 32 CNI51 1181 6L7, 6Q7 456 I 
1'301 15 TS101 

1.7 \01. 45 N 7 P391 I R\232 11 245C C3 IC6, 19, 30, 34 456 10 
Tone ., j.. I. 01-.01 Buffer 1111 

X6 Vol. 45 N 7 1'391 1 I1\232 1190 14 245C C3 IC6, 19, 30, 32, 34... 456 10 
Tone ., j.. I. 01-.01 Buffer 1114 

Z4 \ol. 15 SI1P275 P391 1 ItN232 14 215C C3 106, 19, 30, 32, 31... 456 111 

Tone II L .01-.01 Butler 1114 
Z5 Sol. 15 SI1P275.... 7 1'958 I 13N232 II 215C C3 IC6, 19, 30, 32, 34... 456 10 

Tone 11 L 01-.01 Buffer 1114 
511 Vol. . 4.. S111'252.... 6 j .. j.. See Note... .133 j...... j... j á ... j.. ... 

AII(KING 4'l' "Cornet" 

( 

Vol. 7 UC509 6 EX300 12-8-5-5.... 1/15 URI89 .115 78. 77. 43, 25Z5 
Atlas 51' Universal. Vol. 18 N 6 16-8-5-5.... 6/15 See Note. .115 647, 78, 75, 43, 25Z5 156 
6T'I'IIF-LW Vol. 6 F7 8-8 4 14S213 .1366 58, 57, 47, 80 1 

Torte 21 0 
7T BC "Super" .... S ol. 6 612 8-8 4 I1S213 .1366 58, 57, 47, 80 175 I 

Tone 21 P 
7T TRF-LW Vol. 6 F7 _ 8-8 4 ItS213 .1366 58, 57, 47, 80 1 

Tone 21 0 
37, 39 Vol. 6 (I 6 2 16-8-6 8/15 See Note. .115 77, 78, 43, 257.5 456 
40 Vol. 6 UC509 8-8 24 CNI12 61)6, 6C6, 38, 37.... 

5 15 TSIOI 116 
SO AC -DC Vol. 6 UC509 8-8 6 CN 112 61)6, 6C6, 43, 25Z5. 

5 IS TS101 
52, 51 Vol. 6 -47 6 3 8-4 I CN 151 57. 58, 47, 80 156 I 

66 Vol. 18 N 6 16-8-5-5.... 6/15 U11189 .115 647, 61)6, 75, 43, 
2575 456 

70 Vol. 18 N 16-16 I See Note... .11:3 647, 61)6, 75, 12, 80. 156 1 

Tone 21 N 5 15 '15101 116 

:till LINK Ser Munt.goneery Ward. 

Data not substantiated. IMPORTANT: Read Notes in Note Section if specified in Note Column. 
1 
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MALLORY-Y=-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I F' Peak rue 
Trarls. 

Cir- 
cult Use CB- 

cult 
Correct 

Replacement Switch Bias *Note Original 
Part 

Cir- 
cult 

Correct 
ReplacementConn, *Note Vibr. Replace- 

men+ 
I *Note 

ALLAMERIC%N \1O I1 \ W 1( 
I) Vol. 2.1 1)111'169 1-1-1.5 Ser Note.., .RI 21, 27, (3. 80 3 

.1173 On 611 e),.. .119 
' (In 23 r) . .119 

DC 4 Vol. _^5 1111I'16'1.... 8 4 135213 2. I2A. 171% 
1>C7 110V Vol. 21 j 81'eNoteA3 1.5-_2 I See Nuln,...1(7 36.:17.:3:1 173 

Toni 22 1:1_2 
DC7 220V \ol. 21 j See No le A5 1.5-'_' I Ser Note... .117 .... 36, 17, 41 175 

'1'1/111' 22 j, ... S..' No le NS ... . 

1)C65 110V Vol. 8 (: 1 5 See Note... .1111 :39. 36, :17. 33 175 
'tone 22 1:12 ... 

DC65 _22_0V Vol. 8 1: 6 1.3-_2 See Nolr" . 117 :19, 36, 37.:38 ....... 175 
Tone 22 1(1 2 

II Vol. 24 1)131'169.... I-1-1.5 I See Nole,.. .111 24, _7.43.811 ... j.. :1 

.071 Un 00 e.... .119 

.2 NI 1;1.. 11n 25 ev... .119 
J Vol. 6 r7 0911(1 1,1366 4 11S211 j I 

el278, 61356 4 RN212 118 
K Vol. 15 N I -2--I I See Not., .. .Ill ^1.5. 27, 15, 80 :1 

Tono 22 1:12 ...... I See \u,1'... .149 
I' \ ol. 6 h'7 6900/61366 4 It S21'1 24 3, 17. 80 I 

612711 61336 4 RV212 
Se Vol. 73 (7 6900 1 I(S211 24, :35. 27. 47, 80.... 173 I 
S- Vol. 8 1: 6900)6136e 4 11S2I3 .. ... 2_1.:15 17, 80 173 

Tone 22 F;12 16 4 II N212 
SII Vol, 8 1 :1 : 601)0 t 118213 24. 27, 33, U. 80.... 175 

Tone 22 7.12 612711 4 II N212 
SWII Vol. 17 N 6 8-8 I See Note... .113 :33. 24 27, 47, 80.... 185 1 

Tono 22 (:12 
SIO Vol. 1:1 N 69011 61:566 3 I1 S__^1:3 21.:13, 27, 47, 8(1. , .. 175 3 

'Pone 41 N 
Slo Vol. _ Y 8-8 I See Note,.. .113 57. 47, 81) 173 

III I') 1'511)1 .116 
S50 Vol. 6 F1' 6 8-8 I I(S213 57. 58. 17, 80 173 I 

Tone 22 I:12 ..... III 19 '1'51111 .136 
S63 Vol. 42 II .. 6900 I 11S2I'l 13, 24, 17, 80 173 I 

Tone t2 1'12, . .... 10 15 TS11)1 
S.A65 Vol. 13 N. , . . 6 8-8 1 11521:1 .1366 58, 57, 55. 47, 80.... 175 1 

Tono 22 (:12... , ... 10 16 "1'5101 .116 
S80 Vol.. R II .... 6 8-8 I I(S2I:1 . 1366 21, 35, 27, 17, 80.... 173 1 

Tone :39 Al ... , .... 
SW80 Vol. 15 N , .:...... 8-8 I 1(821'1 .1166 36. 57, 58, 47, 80.... 485 1 

Tone 22 (:12 .. , 

SA90 V111. 1 R \ 6 11-8 I 1(821:1 . Itrd, 21, :3.5, 55, 27, 17, 80.. 175 
Tone 21 N 

See No le Al 
10 IS 1'5101 .1110 

S\91 Vol. 15 N 8-8 I 1(521:1 .1166 55, 57, 58, 56, 47, 8)1. 173 I 
'1' 21 N 10 15 TS11)1 
Son. ...t. I' 

SAI10 Sol. 18 N 4-8-1-8 1,2 S1'. Note... .133 56, 57, 58, 46, 83.... 175 3 
'cone 21 N 10 15 9'5101 .136 
Stn. ...j.. C 

SA110 Vol. 15 N 1, 8-8-8 7 1+521'+ .1166 56, 57, 58. 47, 82.... 175 7 
Tone :39 j Ser. No Ir AS 3 15 '1'5101 
Sen. 8 1112 See No le A4 

SG 110V DC Vol. l2 1:12 " 2-2 ... j.. See I\ote. , . . 1311 j 
U55 Vol. 6 1- 115-5 e 8,'' Note... .111 44, 43, 257.5 485 

10 15 'I'S1111 
12 6 Ser Note... .1412 

7T 110V DC Vol. 26 UC51:1 I -I -I-1-3... ... j.. See Note... .147 
410 PWH. l'ti 2-4-1 3 Sec Note... .141:3 1411 9 
117 Vol. 25 I/111'2:3o.... :12, 33 
11:10 31 Vol. 25 51'1' .ole... A5 :1(1, :11.:12 
C6 Studio Vol. 6 (:7 8-8-I4 :1 ..\1 N275.... 21.45.811 :3 

60. 6{, 62, 63. 66... Vol. 14. 81(1'170.... .... 26, 27, 71.A, 80 
70, 7:1, 73 Vol. :18 Ser Not.... A6 2-2-3 ....... ... j.. See Note... .lit 26, 27, .50, 811 8 

Hunt 37 111'75 .002 Si'.' Note... .110 
77 5,.l. 14 \I 26, 27. 71. 80 
1380 Vol. 4:1 DIR1'I69.... 8 12 It S203 31, :12, 30 173 

Tone 21 \1 
80. 83, 81,113, 86, 88 Vol. 14 SRI'17o 26. 27, 713, 80 
9(1 Serie,, to 93 Vol. I, G7 _ :3 Seo Note... .111 _7, 15, 80 3 

IInrn :17 111120 '1 S.,' Note. .149 
96 Vol. 6 177 '-'''-2-1 - I ... 3 See Note. .131 21, 27, 15, 80 3 

Hun, :17 111120 .1 See Note. .119 
110V DC 8 'I' Vol. 14 Sltl'170.... 1 -I -1 -1 -I -1.....j . See Nole... .117 j 

ALLIED RAD10 CO 
ST Auto. 6'r Auto.. 
61' Dual Wave 

III', 
Vol. 
\ol. 

7 
15 

G 
\1 

2 A 1 

911)1-0 I CNISI 1115 
37, 41, 57, 58. , .... , 

47,55,57,5848(1.,.. 175 I 
í 17 '1'8101 

71' Vol. 7 F 8-8 25 See Noto... .133 21. 35, 47, 27, 80.... 175 1 

'ronc 22 1:12 
8T (810) Sol 46 Ser Note, . 6 55 :1(1, :12. 31, 49 . , j. 
8/9 4(:........... Vol. :3 I)- 4-2-I 1 See Note. 26, 27. 714, RO 'I 
12TClase"II' Super Vol. 15 Al 11 1 \VERt7 

.141 
46. 56, 57. 58. 8:1.... 177.5 

Tone 22 112 8-8 1 See Note. .113 
ACS Vol. 7 7 ... 2-I I See Note... 15. 80 3 
45-:10 (Roamer).... Vol. 7 7 Ser No 1e 41 

.11121. 
21A. 124 

116-30 Vol. II 1512 See No t. 4I :11, :12 
118 Vol. IS N .... 12 :34 115215 24, 27.:55. 17, 80.... 175 1 

'Pone 14 Is 1_' 8 :34 I(S213 
1.98311 \ ul. 18 \I Ser No le A5 8-11 4 See Nob,... . 11:3 47. 56, 17, 58, 1311.... 177.5 I 

Tone 22 K 12 
1591131 Vol. 18 \I See No Ie AS 8-8 4e,. Note... 56. 57, 38. 47, 80.... 177.5 1 

Tune 22 K 12 
.13:1 

F9.501 \1/L 6 I, IS\4110 211- 1-1'i-5.... . 6 IS ' N,,I See \1/11'... 135 '_'17.5, 4:4, 44, 77, 711.. 4.16 
F9505 Vol. 15 \I 4--1 1 Ser Note... .133 647, 12, 73, 78, 1111.,, 156 

'l one 22 I. 7 5-5 13/19 See Noto... . 1(3 
F9511 Vol. 9 Y2111AI I'... 5 19 '1'51111 I \0, 19, 30.:42 :11... 156 

Tone 22 I, 
F9515 Vol. 15 N1 6-111-5-5.... 1/15 111(189 :14 292 C:4 657. 42. 75, 78, 114... 456 IO 

Tune 
^_2 

L 7 1L5-.05 Buffer 
.113 Ill 

F932I Vol. 
'Pone 

6 
_ ^ ' 6 

I:-' 
1. 7 . 

_ .1-I 4 1:,311711 133 12. 77, 711. 811 I 

F9523, F9527 Vol IIC3I0 1'X-101) 211 1-3-.5.... 6 IS 1'131739 .111 257,3. 43. 41. 77. 
1'93:11 Vol. IS N o 8 I -I 5 bee Note... '17, 42, 78, 8(1, 83... , 165 1 

'tone 41 1. 
.113 

F9511 Vol. IS 51111\1 No. I Seo Nu It \ 1 6-111-5-3.... I/I5 See Nole.. . .143 :14 292 C3 6.47, 41. 75, 7'R, R1... 175 10 
.115-,1)5 I1ufrr 1114 

F9551 Vol. IS 23(151 No. I See No to 4I 11-t1, 4 See Noto... .113 34 292 C3 637, :17, 11, 78, 8.1. 85 ... j.. IO 
IU-10 I., See Note... ,14:1 

j Data not substantiated. I * 15114 /I(TA NT: Read Notre in Note Section if entwined in No e Column. 



MALLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURE 11 

AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
F. 

Poak 

Trans. 
I Cir- 

chit UseI Cir- 
cuit 

Correct 
Replacement Switch Bias# Note Original 

part 
Cir- Correct 
cult Replacement 

# Note V.br. 
Conn. 

Replace- 
meet 

I * Note 
Types of Tubes Usos 

A1.I.IFD RAD1O CO 
F'95.5í 

RI' -C 
V.ol. 

~Gnu 
7 

ed 
C _ 6-6 

10-10 
I 

15 
I1N212 TniiI 1116 2Aá, 57, 58, 80 I 

149ív1 VI. 15 N 6 Il-I-I 5 See Note... .113 '17, 42, 78, 110, 85.... 456 I 

r9610, F9612, 149613 
Tune 
Sol. 

11 

15 
I., 
N 11-8 I 115213 * * * * * 2 A.5, 56, 57, 58, 80... 485 I 

Toms 22 1112 6 10 IS '1'5101 
14'16111, P9619 \ ol. 45 N 8-8 I See Note... .I1:3 41., 56, 57, 58, 80.... 175 I 

Suitor. 
Tone 

47 
21 

F 
N 

5-5 15/17 2'1'51(11.... .I13 
.... 

F96:10, 1.9635 Sol. 45 N 8-4 4 See Note.. .113 56, 57, 58, 2.A5, 80... 156 
Tone 

15 
Ix 12 

F9611), F9615 Vol. N 8-11 4 See l\ote.. ..13 255. 56, 57. 58. 80... 177.5 I 

-Tone 22 K12 
F9650, F9654 Vol. IS NI 11-I2 4 See Note. .113 2A 5.55.56,57,58.110. ...j.. I.. 

gone 22 K12 
P7660, F9665 Vol. 45 M I^ 4 I1S215 '55, 56, 57, 58, 80... 177.5 1 

Tone 22 l<12 8 4 IlSnl l 
P9670, P9675 Vol. 45 Al 8 3 NV 1-1817 57.3, .53, 56, 57. 58... ... j.. I 

Tone 22 1:12 12-8 3 See \ole... .133 
P9751 Vol. 15 NI 4-4 4 See Nole... .113 6A7, 42, 75, 78. 80... 456 I 

Tone 22 L 7 5-5 15/19 2T,101.... .113 
P9761, F9767 Vol- 15 N 8-4-4 26 See Note... .113 37, 711, 85, 42, 80.... 456 

'tone II 1. 
F9775 Vol. 'I Y250 NIP 5 19 TSIOI I A6, 19,30.32,31... 456 

Tone 22 L 7 .... ....... 
P9777 Vol. 15 \1 1,-10-5-5.... 1/15 See Note... .115 34 F292 C3 647. 711, 75, 42, 81... 456 10.. 

Tone 22 1. 7 05-.055 huller 1311 
69.503 Vol. 6 Cl? 6 I' \ 200 16-12 27 CM 165 111 6C6. 61)6. 122:1, -13.. . . 

69505 Vol. 7 1'(.í0I 6 I:\200 8-I 4 See Note. .. .133 6C6, 61)6, 42, 80. 1 

(:951 I, 1:9513 Vol. 18 N 8-1 23 See Note... .I13 657, 61)6, 42, 75, 80. 465 I 
69.515 Vol. Ill 51111\1 No. I Ser \o te A I 6-12 I See \oto.. .113 34 29^ CS 6 57. 6117, 61)6. 41, 84 456 10 

111. 15 TSIOI 
.022-.022 Buffer 1114 

69517 Vol. 18 500M No. I See No te A I 6-12 I See Note... .113 34 292 C3 6\7, 61)6, 41, 75, 84. 175 10 
10 15 TSto1 
.112-.02 Huffer III I 

69533 Vol. 18 N 8-8 1 See Note. . 113 6\7, 61)6, 42, 75, 80. 465 I 

Tone 22 1712 
(:9545, 69547, 

G9519 Vol. 18 'TItl'6116. 8-8 28 Ii\212 657, 42, 76, 78, 80. 85 465 1 

'Pone 5 8 28 115213. 
Super. 48 YIO NIP .... 

69551 Vol. 7 1:12 6 .1-4 4 See Note... .113 42. 77, 78, 80 I 

Tone 22 L 7 
69553 Vol. 15 N 8-20-3 1I 111182 .1417 6A7. 6D6, 257.5, 43, 

15 7'51111 75 456 
1:3 CSI2I 

G9557 Vol. IS N 5-20-8 6 103182 1318 6A7, 606, 2.57.5, 43, 
5 IS TSIOI 75 456 

G956I. 69563. 
(:9565, 1:9567.... Vol. 15 N IC6, 30, 3:3, 3-1 156 

Tone L 
69561. G9563, 

69565, G 9567, 
(above No. 61700) Vol. 15 No. I'l'oper A5 

' 

- IC6, 19, 30, 32, 34... 165 
'Tone 22 No. I Tat er .15 

69599 Vol. 17 51111\1 No. I Seo Note Al 6-10 1 See Note... .13:3 47 See Nose C6 657 II. 75, 78, 81... 465 10 
5-5 15 _'151111.... 
.05-.0.5..... (Sutler It 1 1 

(19611, 69613 Vol. 45 '4 .... 116, 30, 32, 33. 31,.. 165 
69881 Sol. 18 500N1 No. I See No le SI 6-1_2 1 See Note... .11:3 31 292 C3 6A7, 6117, 61)6, 41, III 156 10 

111 15 '1'51(11 ..... . .. . 

.02-.(12 .. Itn'ler Ill l 
698112 Vol. 10 51111\I No. I See No te A 1 6-12 I SI, Note... .113 31 292 CS 6,\-, 606, 41, 75, 8.1. 175 10 

10 15 '114101 
.02-.112 Huller 1111 

L5 Vul. 18 N 6 '171 32 ItS?I I 5Z4. 6P5, 614'6, 6116. 
Tone 34 L '160 32 C\ 151 1181 6K7, 61.7 156 1 

301 15 TSIO1 
1,6 Vol. 18 N 6 '17 1 32 I4S21 I 57.4, 6C5. 61'6, 6K 7, 

Tone 4 I I '160 32 C.\ 151 .1181 61.7, 6147 156 I 

'S111 15 '1'5101 
1.7 Vol. 15 N 7 '391 1 li\232 11911 II 215C C3 IC6. 19, 30, 31 156 I0 

Tono ...j.. L .01-.111 Buller 1114 
I' (AC) Vol. 15 N 4-4 1 Se. Note... .I13 17, 55, 57, 58, 80.... 175 1 

Tone 22 L.......... 10 19 See Note. .113 
I' (Roll.) Vol. 9 1 10311'.... 6 11 13 Se Note... .113 32, 33, 34 175 

Tone 22 L 10 .. .j.. '1 5101 
5611 Vol. 6 Y......... 6 See No te Alt I.8-2,3-2.3 3 See Note... .111 21, 27, r 5. 80 3 
SG9 Vol. 21 0111'119.... 9 .59 8-8-8 3 11142213 .1166 21, 27, 4.5, 811 3 

'Pone 41 N 
5610 Sol. 7 Z 110 2.5-2.5.... 3 See Nulo... .I11 21, 27, 15, 80 3 
T (:Nulo.) Vol. 17 50031 No. I See Noto A I 6-10 I See Note... . 83 31 292 C3 6-57. 41, 75, 78, 84... 175 10 

5-5 IS 2 TSIo1.... 
.05-.05..... Buller 1114 

U Vol. 7 UC510 6 1-21) 6 Se, Note... .113 2525, 13, 4, , 77 456 
5-5 15 2 TSI(I1.... 

V Vol- 6 IJC510 EN.411O 20-4 6 S' Note... .113 2251.5, 43, II, 77. 78.....j.. 
5-5 15 _2 TS 1111... 

N Vol. 15 N 8-4-4 26 Sec Note... .B3 '47 42, 711, 8(1. 85.... 456 I 

gone 11 L 
Z1 Vol. 45 SItI'275.... 7 1':191 1 It N23211911 14 215C C3 IC6, 19, 311, 32, 34... 156 10 

T 41 L .01-.111 Roller Ill I 
Z5 \ ol. 45 S111'275 7 1'958 I 11 \ 2:12 11911 14 215C CS IC6, 19. 511, 32, 34... 456 III 

Tone. 44 I. .111-.01 Butler 1411. 

A SIEI31C,S N BOSCO Ser. IJn 'led A ueerienn Bose I,. 

AMERICAN THAN. COIL P. 
255 (A 1 nil) \4,1. 35 N..... 26. 27 
250 Vol. 35 141 2 1-I See Note... .111 27. 50, 81 

ASiItAI) 
AC5 Vol. 29 All 5-60 3 '11N272 01A, 81, 199 1 

1)-15-:411.... \I N272... . 

AC6 Vol. 14 NI 26. 27, 71 

1)C6, I)CIIC Vol. 29 I) 01.5. 12A or 7IA.... 

DC7, I)C7C Vol. 29 No. 4'I'aper 55 111A, 715 
AC7.:1C7(' Vol. 111 III_' 8-8-8-8 1/14 \I N277.... .... . 26. 27, 71 A. 80 I 

70 (Co.eerto. Noe - 
turn, Opera, 
Snlalu) Vol. ...j.. 1112 .. ... See Note... .11:1 26, 27, 10 or 50, 81 .. 8 

j Dala not substyr,tiated. * IN11'O1(T1NT: Read Notes in Note Section if specified in Note Colo 
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MALLORY-W.311-Ey RADIO SERVICE ENCYCLOPEDIA 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I F 
Peak 

Trans 
Cir- 
cult 

MANUFACTURER 
AND MODEL Use I Cir- 

suit 
Cortect I 

Replacement Switch I Bias *Noto Original 
Part 

Cir- 
cult 

Correct I 

Replacement 
*Note Vibr. 

Conn. 
Replace- 

meet 
*Note 

AMIRA1I-Cotttbitted 
81, (Aria. M inuet t, 

Serenata, Duet, 
Syrup) y) Vol. 12 1112 8 -lí -Ill -Ill 1/22 !11N2711, , , . ...... 21. 27, 45, 80 3 

1111111 75 Y200AII'... 
llutn 75 111120 

84, FP C. 841) Vol. 15 N 9-9-18 3 NIN277.... .1183 24. 27, 45, 80 :3 17IARC 11-11-11-'I 1/14 11N277. 80 111 
35011-1 Vol. 31 14001' 111 .A 
3500-2 Vol. 11 11 01 1 

Fil. :17 Á4001' 
Fil. 29 S 

:1590 Fil. 29 T 01A 
7100 Vol. 411 1112 k,,, 2- 
7191 (Power Unit).. See Note... .113 1 

ANSLEY It 11110 LA RS 
DC Vol. 26 UC510 9-2-1 See Note... .111 011, 71:1 
1)1 Vol. 50 I 32-8-8 l See Note... .13:3 257.5, 48. 76 

11um 51 1311 I' 
1)3, 1)4, 1)6 Vol. 6 SIlP263.... FXI00 16-8 I C1113 .118 2325. 43, 77, 78 175 

2-4 15 TN 110 lulu Vol. 12 G12 3 01112 1111 30 32, 711 
U I AC -1)C Vol. 12 Y 4-8-2 3 C N 155 21, 27, 45, 80 ...1. . Tone 21 111 

U2 AC -DC Vol. 8 K 3-8-2 \1N275.... 36 7'3, 38, 80 1 Tono 22 M 6 111 15 TSIOI 
U3 Vol. 7 II 6 ^_ 8-8-2 3 . 113 37, 38, 39, 80 175 I Tone 39 11 4 15 TSIOI 
Ul3 Vol. 12 \I 6 4-4 1 .113 37. 39, 80. 85, 89.......1.. 1 Tone 39 M 10-109-2 15 .11:1 
U10 Vol. 6 F _ 16-16-16.... 1 See Note... .1177 617, 6C6. 61)6. 1223, I'hono. 50 L 10-10 15 See Note... .I1;7 13. 25Z5 456 

AI'BX-See U.S. Bath o & Tel. 

A Á'1'EI, i i FN DAIS( N 
AC Vol. 

"Pone 
6 (17 

1:12 
6 4 8-4-4 3 See Note. .133 24, 27, 47, 51, 80.......1.. I 

I)C Comb Vol, 6 H7 6 5 5-I .. .1.. See Note... .111 33, 36, 3' Tone 22 (' 12 
4 Tube Vol. 29 T :12, 33, 36 
5 'rube Bali Vol. 411 See Note... 15 32 '16 18 5'l'ube AC Vol. 6 (17 6 4 .1 1t 1 See Note... .11:1 1 :3 "Pone 22 I:12 

11010111'110N L 
<á Vol. 10 E12 2-2-2-2 I/I l See Note... .RI 26. 27, 71, 80 II 

ARC141L1-See Wells Gardner 

,11t(:US 
13125 Vol. ...1.. 1 15 8-8-8 3 MN275. 12, 99, 11I1 I 
11195 Vol. 16 M 1 1.. See Note... .113 99, 10, 81 5 Sen. ...1.. See Note. A5 

A111Á:L 1111)10 
I01 Vol. 3 1" 15-5 6 MN273.... 1 3 

All KAY -See H. k. li udio Lab's. 

ARV 1N-See NoI,litt- Sparks 

ATCHISON 1(41)10 MFG CO. 
SAC Vol. 6 G7 5 1 ...1.. See Note... .113 24, 27, 45, 80 3 
5 Tube (1)CSpoakor) \ol. 6 (:7 5 j . 

' See Note... .133 21, 27, 45, 180 3 61C Vol. 6 G7 1 ... j, . See Note... .113 21, 27, 15, 80 3 

ATWATER kF.\7' 
37, 37C, 37F, :30.... Vol, 5 S11I'239.... See No te 112 1.5-1 ,. 2 See Noto... .1I 26, 27, 711, 80 II 40, 4(I h' Vol. 5 SlIP239, . , . See No te 112 I-I.S-1 :1 See Note... .11 26. 27, 71:1, 80 II 4111C Vol. 5 SIiP2:3'1.... See No te 112 1_21.711 
42, 42F Vol. 5 S111'239.... Ste. No le. 112 I -1.5-I 3 See Note... . R 26. 27, 711, 80 1 

4:1 Vol. 5 S1í1'239.... S e No te 112 1 3 See Note... .11 26, 27, 711,110 I 4, 44F, 45 Vol, 5 Slil'239.... See No te Al2 I-1-1.5 3 Ste Note... .13 26, 27, 711, 80 I 46, 47 Vol. 5 StI I'239.... See No le Al2 3 See Note... .11 26, 27, 71 A, 80 I 52 \'ol. 5 Sll 1'239.... ...... See Note A 12 j 3 See Note... .11 26, 27, 711, 80 1 53 Vol. 5 Slt 1'239.... Ste. N) te 112 1 1. , See Note... .11 26. 27, 71, 110 1 55, 55C (Early) y) .... \ ol. Vol. I: Sltl'_ 11 .... See No te 130 2-^_.3-2.:1.... 30 See Note... . II 2 I, 27, 15, 80 3 55, 53C (Lade) \ol, 25 D111'30Á... 2-2.3-2.3.. 30 See Note. .It 2t, 2_7,.35,110 1 55F, 55F(: (Early).. Vol. 12 S111'211... See No lo A31Á 1.7-4-I 30 Ste Note.. .It 21. 27, 45, 80 3 55E, 55FC (Late)... \ol, 25 D111':101.... 1.7 1-I 10 tito Note. .11 2.1. 27, 45, 110 3 56, 57 Vol. 5 SHP239.... See No le 112 ......1..... 2 Sc,' Note... .II 26. 27, 711, 80 11 
611, 60C (Etlrly).... Vol. 12 SIl('211.... See No te A:30 9-9.5-2.5.. 30 See Note... , It 24., 27. 15, 80 60, 60C (Lute) Vol. 52 1)111':301.... 2-2.3-2.3... 30 See Noto... .11 21, 27, 15, 80 1 
611, 6(IC (3rd Type). Vol, 25 1)131'301.... 1-2-1 30 Ste Note... .It 994. 27. 45.80 1 61, 6IC, (DC) Sol, 12 S111'211.... See No te A30 4-2........ 2 See Note... .11 I 9999, 12.1. 711 66 Vol, 52 DU P301. 2.1-2,3-2.3.. 3 See Note... .II2 24, '27. 5o, 81 4 67, 67C Vol, 12 L 92, 12:1, 711 
1)1 (70, 74, 76) Vol. 25 DP P301. 5-4-2-1.... 9_ See Note... .1111 22, 121, 711 I)2 (70, 71, 76) Vol, 25 1)11P301.... t-2-1-.5.... 2 See Note... .1311 22, Á2A, 71A F (70, 74, 76) Vol. 25 1)111'30 l 2 See Note... .III 21, 27. 45, 00 1 1,1 (70, 7.1 76) Vol, 25 1)111'301.... t-2-1-.5.... 31 See Note... . I31 21., 27. 45, 80 1 1.2 (70, 74, 76) Vol. 25 DI1P301.... 2-1-1-.5.... 3 See Note... .111 21, 27, 45. 80 1 

225 S'e. Note. .119 
P (75) Vol. 25 1411P30I.... 9_-1-I-.5.......1.. See Note. .111 24, 27, 45, 80 1 Flamm. ...1.. A 225 S"I Note... .119 Ill, 112 (72) Vol, 53 D11l'302... I -2-I 3 See Note... .R1 24, 27, 45, 80 130 1 

225 See Note....119 Q (70, 76) Vol. 25 D111'303... 011. 22, 711 80, 80F Vol. 8 F 6 23146 4 \\'E817 ^4, 35. 47, 80 130 1 
22538 4 WE817 

81, 81 (2nd), 8111, 
81C Vol. 54 UC503 22538 12 \VE847 36, 37. 38 82 Vol. 7 A5501' 6 23146/22538 4 \\'1;817 21, 35, 47, 80 130 I 821) Vol, 15 N 6 20019 12 1182:15 118 '16, 17.:33 130 112F Vol. 7 15501' 6 ^-25:18 4 \\'1':11-17 21, 27, 35, 4.7, 80.... 1311 I 2:3146...... 4 WE81.7 

It2Q (1st Type) Vol, 15 N 6 23146/225:18 12 \VE847 30, 32, 33 130 82Q (92nd Type).... Vol, 15 I, 6 925:18 
23I46 I2 \VI:1117 :IIt, :32, :3:1 1:111 83, 113F Vol. 8 E 6 225111 4 51-11117 24, a5, 47, 80 0111 I 
23146 4 \\ I':817 
:3-1 1 (:N1511 ,1121 

1 Data not substantiated. 
4 

* 1111'01t'1 1NTI Read Notes iu Note Section it specified in No e Column. 



MALLORY -Y- -E5( RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I 
F. 

Trans. 
Cir- 

Uso 
Cir- Correct cuit 

I Realacetnont I 
Switch Bias *Noto Original 

Part I 

Cir- 
cull Replacement Conn. ment 

ATV.ATF,1t LFN'I - Comino e,) 

84 Vol. 15 N ^_2538 4 \VE:Il17 21, 47, 811 131) 1 

23116 4 \V E817 

84 (Late) Vol. 7 SIII'254.... 6 >5'18 4 1VE817 21, 27, 35, 17, 110.... 131) 1 

23116 1 \1 E817 

811) Vol. f 5 N 20019 12 11\ 2:15 118 '11 36, :37 1:39 

8 I Vol. 15 N 425'111 4 11 1:1117 21, 27, 47, 81) 130 1 

2111) 4 \5111117 

131E (Laic) Vol. 7 SIil'256.... 6 2'_'518 4 15 E817 21. 27, 35, 47, 80.... 1:111 I 

2.1119 4 \1 111117 

844 Vol. 15 N _25311 12 NV E817 :30, 32, 33 1:10 

85, 115F, (Early 
Late) Vol. 13 A5501' See No le \4 225311 I 51 E817 21, 35, (7, 80 130 1 

\ol. it 1'50(N11'... ,a'eNnle.\27 31 4 C511711 1521 

85O (Is, Typo) Vol. 1.5 1, 2`_15113 12 \11 1117 30, 32, 13 1:10 

1151 2ud T Vol. IS NI 4_25:311 I2 51 E1117 :30, :12. 1:3 1:30 

86, 1461? Vol. 13 .455111' 225314 4 \11.817 24, 27. 15, 4,, 811.... 0311 I 

:1-4 4 (751170 1121 

87 Vol. 8 SR P254.... 6 2-2.3-2.3.... :t See Note. .111 27, 35, 17, 80 1:1)1 :3 

.25 See None... .119 

871) Vol. 25 Olt P301. 420919 12 II\2:1.5 .... .118 13 36. 37, 38.....,, 130 

89. 89F, 891' Vol. 15 N 6 4-2.3--2.3.... 3 See Note... .III 21, 27, 35, 47, 110.... 130 3 

25 See Note... .119 

91), 9017 Vol. 8 F 6 225:18 4 \V 11817 21, 27, 35, 47, 80.... 1:1(1 1 

231 16 4 55 E817 

91, 9111, 91C Vol. 51 N 42172 12 (:5123 36 17 18 260 

92 Vol. 13 N 6 245311 4 11 1;817 24, 35, 17, 80 130 1 

2:1146 1 \VR817 

92F Vol. 13 N 225:18 4. 541817 21., 27, :35, 17, 80.... 130 I 

23116 4 \V E81.7 
22397 4 CSI33 

93 (SW Converter) . 
22538 I \V Ií817 21, 47, 80 loon I 

19728 1 \\ E817 

94, 91F Vol. 7 SISI'251.... 19728 
3-4 

4 

4 
\\'11817..... 
CSI :33 .1521 

'15 21, 17, 80 130 

96 (1st Type) Vol. 13 N 6 19060 I 55 E817 21, 27, 35, 17. 110.... 130 I 

1-2-1-.5.... ...j.. See Note... .I31 
_225 See Note... .119 

96 (2nd Type) Vol. 13 N 191160 4 111E817 .... 21. 27, 35, 47, 110.... 130 l 
Tunlgt. ... j.. K 1-2-1-5 ...I.. See Note... .111 

-225 See Note... .119 

96 (3r1 Type) Vol. 13 N 19060 4 11 K8 17 21, 27, 35, 47, 80.... 130 

ronell'm ... j.. N1101111'. , 
1 2-1-.5.... ... j.. See Note... .111 

225 See \ote.. .139 

96F Vol. 1:1 N 6 19060 1 IV E81.7 21, 27, 35, 47, 80.... 130 

Tunlgt. .. 4.. 5(50 NIP, ... 4-4-1-1-.5.. . j.. See 'sole... .111 

99 (Types 1 and 2). 1ol. IS N 9-2.3-2.3. 1 S.v' ote... N .Ill 21, 27, 35, 47, 80.... 130 3 

Tunlgt. ... j.. Y51(51 I'.... .25 ... $.. Sec Note.... R9 

99 (:3r1 Type), 99F. \«I. 15 N 2-2.3-2.3.... ...+. See Note. .111 21. 27, 35, 17, 80.... 1:10 3 

Tunlgt. .. j.. II 25 See Note... .119 

991' Sol. 15 \ 8 2-4.3-2.:3.... ... See Note... .131 21, 27, 35, 47, 80.... 1311 3 

112 
Tunlgt. 

Vol. 
... *. 

20 TII1'606.... 6 
25 

28031 
27583 

... .. 
28 
28 

See Note... 
\1'E847 
Ií\212 

.119 
2 53 2117, 5Z3, 56, 

57, 511 172.5 3 

25385 12 115203 
25384 12 CS 113 
253'9 IS T3101 

126 Vol. 17 UC512 See No te Al 32136 
25379 

4 
15 

C11172 
TS101 

1125 35 291 C:3 6A8, 6R6, 6K7. 64)7, 
6X5 264 10 

.1103 Buffer .1111 

135Z Vol. 19 N 6 26995 
2_538 

I 

12 
311605 
1111817 

.1323 
.... 

311 F297 Ca 6A7, 43, 75, 78, 8 . 264 10 

25379 15 TS101 
05-.05 ISulfer 1114 

136 Vol. 17 UC.512 321:16 4 (751172 1125 :15 294 C3 6K7, 6:511, 6Q7, 6F6, 
25379 15 15101 65(5 261 10 

.00:1 Buffer Ill I 

Vol. 18 N 6 191160 I 55 1:117 2A7, 58, 2A6, 2A5, 811 261 I 

27585 I 1(5213 

VS Vol. 60 N 
10 
21.6112 

15 
9 

TS101 
C\1165 

...... 
R2" 77. I I. 75, 43, 25Z5.. 262.5 

155 2nd T e ( Ty ' ('''?(I.' 
611 N 21602 29 C11162 .11:13 77, 4/, 45, 13, 2525.. 262.5 

155 (:3rd Type) Vol. 60 N 
8 12 

29 
CS12:1 
CNI 165 

.11:13 
1132 77, 41, 75, 13, 25'/5.. 

165 Vol. .íf1 
, ... 1\.. :.:' 6 

6 
.... 1'24955 

2.5168 I N'11:817 ... r 57. 58, 2A6, 2:15, 80 
_6_^ .5 
262.5 ' 1 

165 (2nd Type).... Vol. 5.5 N 6 ....... 23167 
2.5168 

I.5 
I 

TS101 
\VE847 57, 511, 256, 2A5, 80 264 I 

251.1, 15 TS101 
165Q Vol. 27 UC5I1 7 221.? i- *.,S123 1 \6, 34, 32, 30, 19.. 26.1 

181 Vol. ... j.. A2011'... . j. 28031 ... j 11 ha.IT 

la 

.... 
6C6. 4.2, 80 I.01 ...j.. 

185 .. Vol. 55 N ... 6 
27583 
25168 
_^5167 

. I 
15 

1 n5e, : , 

TS' 01 
... 

57, 58, 2A6, 2A5. 811 264 1 

I115\ Vol. 55 N .. 2.5168 i 1V1181' Ism!... 2A7, 511, 246, 2A5, 80 26-I I 

1118 188 1 
1118, 11381". (211 Type) 

Vol. 
\ 01. 

13 
13 

N 
N 

6 
6 

25379 
225.18 
22538 

15 
25 
25 

1V1:1117 
\V I:8 - 

311. 57, 17, 06, so 
56. 58, 55, 57, 47, 811. 

130 
130 a 

Sil. 12 1201111'.... . 

206 Vol. 17 N .. ... 7.09 i/15 11N215 2A7, 58, 2A6, 2A5, 811 472.5 1 2538...... 1 15118.7 
215Z Vol. 19 N 6 ... _.. 2b99á...... 

2'538...... 
I 

1 

SI1605 
iXVI:R17 

.1123 :38 F297 C3 6:57, 78, 75, 43, 84... 261 111 

217 Vol. 55 N 6 . 

.03-.0S.. .. 
^2 5:18 _51611 / I 

I(offer 
11 1?817 

.. 

Ill1 ..... 
58, 5.5, 56, 2 \5, 80... 261 I 

25379.... 15 1'5101 

2171) 
__1l 

Vol. 
Vol. 

55 
I:1 

N 
N 

6 
6 

... .. 23981 
225. __.>.t13 

:t9 
I 

1111190 
\\ 11ri 17 

... .. 78. 75. 1:4. a7....... 
27, 21, 3Cí, 17, 811.... 

264. 
1:30 

221311 Vol 1:3 N 6 20019 12 1t\2:1.5 R8 ...... ........ 16, 37, 33 1:3(1 

228E 101. 13 N 6 ...... 225:48. ... 4 151 lsri 7 .. 15 21, 27, 47, RII.... 130 1 

22:197 4 CS 111 

2284) Vol. 15 L 19728 12 1VE817 32, :10, 33 131) 
2:1116 2 \5111817 

. 
425311...... 
711552 

l 5V 67817 

2:17Q Vol. Ill N 6 SI1605 .1123 35 291 C:1 106, 34, 1115, 30, 19, 
:31551 On order... 6Z1 472.5 10 
29529 13 11320:3 
.1115-.015... 1 Puffer 1111 

216 Vol. 55 N 6 241199 I liN211 1122 56, 57, 511, 55, 47, 811. 262.5 1 

260, 260E (Types 1 . 

and 2) Vol. 15 N 6 .. .. 225311 2 7E81' 58. 56, 47, 80 130 3 

261), 2_60F (3rd Type) 
Tonell'm 

\ ol. 
... j.. 

III 
\1 15111 I'.... 
N 6 

.. .. 
__538 2 \ ;817 57. 58. 55, 56, 47.80. 1:50 3 

'l',mell'n, j.. 1115\11'.... ' 
Sil. 

... 
12 A20511'.... I.' ' 

11nla not. subslaut-iale,l. * 1111I't11(T1N'I': It.o.I Not.» in Not. Sect if '.ili.:.l in Note Colon... 
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MALLORY VAxtEY RADIO SERVICE ENCYCLOPEDIA 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cir- 
coif 

MANUFACTURER 
AND MODEL Use I Cir- 

cult 
Correct 

Replacement 
I Switch Bias * Note OriginalI 

Part 
Cir- 
cult 

CorrectVibr. 
Replacement *NoteReplace-I Conn. meat Note 

ATWATF:13 KENT- 1 :ontin0 ,. 
266 Vol. III N 6 22538 I WHI117 57. 58. 55, 56, 47, 80. 262.5 I 275 \01 55 N 6 26158 29 li11190 .1172 6A7, 4-1, 75, 1:1, 2515 261 28511 Vol 15 N 7 513 29.529 12 11520:1 IC6. :11, :12, :33. :10... 150 2116 Vol. 18 N 6 21)0:11 I 55 1:817 511, 2A7, 2A6, 2A5. 811 472.5 27592 1/14/15 II \ 211 '1'5101 .112 I. 3057 Vol. 18 N 6 26925 I 511605 , 112.1 :18 1.'297 C:1 6A7. 711, 75, 43, (.Z1- 25379 . IS 'ISl11l .. 714 264 10 .115-.0.5 )1utler 1114 :110 V01. 45 N 6 _2518 a WE1117 58, 56, 2:\5, 80 130 I Sil. 7 11 
317 Vol. 18 N 8 1 \\ 1:1117 61,7. 6A11, 61:5, 6F6, 8-1-10 1/14/15 R\211 IS101 .1124 577,1 172.5 1 318 Vol. 55 N 280:11 1 \\ E817 511. 2A7. 552 55, 80 472.5 I 325 Vol. 18 N 6 19060 I SS 1311- 2A7, 58, 2A6, 2A5, 80 264 I 2758- I 115213 

10 15 1'5101 :128 (Early) Vol. 18 N 6 29691 1 55 1:1617.... 61,7. 6A8, 6116, 6(5, 27592 1/14/15 11\ 211 .1124 brb. 57.1 472.5 I 328 (Late) Vol. 18 N 6 :11702 1/14/15 I1\211 '15101 .1124 6E7, 6A8,1.116, 61,5, 
2111131 1 55 E817 61,6, 57.-1 472.5 I 337 Vol. 18 N 6 27592 1/14,15 It\211/1S101 .1121 61.7,6Aí1, 6116, 6F5, 281131 I 55 E847 61'6, 51-I 472.5 1 '156 Vol. 18 N 6 27592 1/14,15 It \2_ 11 J ISIoi .112.1 58, 2A7, 2A6 2 55, 110 472.5 1 280:11 I \VE817 376 Vol. 18 N 6 27392 1/14/15 11\ 211 TS101 .132.1 58, 2A7, 2A6 2:55, 80 472.5 I 22518 1 \1 E8I7 

3115(1 Vol. 27 UC509 7 See. No le A 1:3 '2.172 12 15 (;1617 IC6, :sq., 32, f0, 19... 2261 387 Vol. 12 N 7 22.172 12 (751223 :14. 1.56, 32 30 261 41511 Vol. 45 N 7 See No le Ala 8 12 11520'3 IC6. :11, :32, 13 450 416 Vol. 17 UC512 '321:16 A C151172 1125 a5 291 C3 667. 6A8, 6Q7, 61'6, 25:179 15 1'5101 6\5 261 10 .11(1:1 l iull'er . 1114. 421 Vol. 55 N 253115 1 11820:1 ., 2"_2 77, 44, 75, 41 261 21:179 13 T5101 
25:681 l (:5111 425 Vol. 55 N 6 23168 1 SS E817 57, 58, 2A6, 2A5, 80. 261, I 25:179 IS 15101 
263111 I 118211 427 Vol. 55 N 6 25168 1 115213 511 55, 2A5, 811 261 1 25:197 15 'I'S1(11 4273) Vol. SS N 6 2:1981 :19 1111190 .111) 78, 75.:37. 43.......261 127Q V/1. 12 N 7 22172 12 C5123 156, 34, 32, 30 261 4:15 Vol. lis N 2100:11 25 \VE817 658, 61.7, 75, 6r6, 101 450 1 27585 25 115211 
271-9 15 '1:5101 416 Vol. 17 UC51_' '32016 4. CAI 172 1125 35 294. Ca 6K7. 6A8, 6117, 6E6, 25:179 15 'I'Slol 6\ i 264 10 .0I11 15u11-er . 111 t 447 Vol. 55 N 6 280:11 1 5V E817 58, 2A7, 55. 2 55. rill, 472.5 I 448 Vol. 55 N 6 2^_718 3 5\'E817 58, 55, 47. 56, 80.... 1:1(1 :3 Sil. 7 1' 

46511 Vol. 27 UC513 7 -^217_2 12 (2512:1 ...... IC6, 34. 3_2.:10. 19... 261 467Q Vol. 18 N 6 :11532 1 5)1605 . 022:3 :35 294, C:1 IC6, :14, 1 11.5.:30, 19, :11551 Un order 6'7,1 472.5 10 29529 I 115203 
.015-,015... IloRer 1114 469 5'..1. 13 N 6 225:18 I \\ 1:1117 58, 56, 47, 80 ISO :t I'one13'm ...7.. SI)I'21,7.... 

469 (211d Type).... Vol. 18 N 6 2^5'{11 I \VI?847 .... 56, 57, 58, 55, 47, 811. 1:10 3 Sil. 12 Y 
. . Toneltln ...*.. 5120 \ll'.... 

4691) Vol. 55 N 6 2:19111 :19 U11190 .1111 19 '36, :17, 85, 411.... 130 .. Sil. 12 Y 
469E Vol. 13 N 6 2_^5.18 a WE/117 511, 56, 4.7, 80 130 :3 I'o ne t t'.. ... 7. 5111'267... . 469F (20d Type)... V01. 55 N 6 _^25:111 I \V 17,111.7 58, 56, 57, 55, 47, 101. 1:1(1 Sil. 12 1 

Ton./11'n , . 7. \1211\11' 

't4 
' ' : 

..Í31i 469Q 
475 

Vol, 
\ ol. 

55 
Ill 

N ... N6 '2172 
280:11 

12 
1 

C5121 
55 E8 l.7 

:12_. :IQ 
A1 ' \7 `p' 261 

275115 I 11521:3 .... 
480 Vol. 13 N 6 

.'3379 
22538 

13 
I 

3'5101 
IN E1117 

.... - .. 

. 

. 

. - ... Sit. 56, 47,110 47'_'.5 .. .i Tonetl'n ...7.. 5111'267.... 
. .... 

'1'3 48511 Vol. 18 N 7 :1 1:1 29529 12 I15Ko:I . IC6, L\ I, I Fi i I SII 
28031 10 n5_í1.1 17'_'.5 

5111 Vol. -15 N 6 225811 1 \\ 1;817 511. 56, 2A5, 811 lao I 

S.7, 2 11 

58. 2A7, 2117, 56, ^A:1, Sll Vol. 55 I'I11'606..-' 
2í:51t5 12 

, 
115_03 .. . sZa 47'_'.5 :3 

27911 2.1 55 1:161.7.... . . 

25:18.1 2I (:51'1'3 
25:179 15 'I'S í0I 

'33 513' Vul, 18 N 7 28051 
29529 

12 
12 

115203 
11520:5.. 

1 IC6, 1: \4, 1115 450 

525 Vol. 53 N 6 2.i16ri.. 
2.5167 
^_óa81 

1 

l I 

U1117...: r,i' 
í1R 12ÍI:3 

.... 57, Sri, 2 A6, 2A5, 80. 261 I 

525Q 
531 Sol. 55 

NC51:1 7 2217" 
25385 . 

21:179 
1352(13I 
1'51(11 

'' 222 
A6, a 1, s^_, :311, 19... 

7 11, 75, 41 
^61 
1511 

25:1111 I C51:13 
545 Vol. III V 6 2253 

2538 1 

1 

1 

NV 115201 .. 
1152í1'S... 6.17, 61)6, 75, 112, 8(1. 172..5 

or 150 I Vol. 55 N (, 21103 1 11 N'_' 11 .... .112`6 47, 55, 57.511. 130.... 262.5 1 

555 
555 (2nd'I'yis.) Vol. IS N 6 '253t1 

25181 
1 

I 

\1'1;7117... . 

05Bí 57, 511, 55, 47, RII.... 262.5 

556 Vol. 17 UCfi t^_ 3227:1..... 
^í'37q..... 

I 

IS 
C\132 
'1'5101 

a.5 291 C36((7(:, 6:1ri(:, 61170, 
6S5C, 6C617 264 10 .01-.01. Itolfer .1114 

55- 
558 

Vol. 
\ ol, 

...7.. (\ 
N 

6 
6 

281171. ... 
225311. 

7.. 
4 

55 1:817 
55 1;817 

58, 257, 55. 2A5. III). 
511, 55, 56. 57, 47, III), 

472.5 
1:30 1 Sil. 12 Y 

2:1911' :19 U1(190 1111 '19, 37, :16, 83, 143.... 1:30 55111) Vol, 55 N 6 
Sil. 12 N. 

12 CS 123 '10 '12.:1 1 130 55111) Vol. 55 N G,,.<1. :3 \VER 17 58. 55. 2 \ 5. í{I0 4 72.5 I íi9 Vol. 55 N 
6 

lí 1 S11605 .1123 311 1'297 CS 6A7, 78. 75, ' 3, 67.1- 5657 Vol. lit N 2179 IS '1'S1111 81 26.7 10 a-.115 Buffer 1114. 

567, 567F Vol. 8 t; 6 2538 4 WE847 35, 2_I, 47, 27, 80.... 130 I 

Data not sill .YI,.,.I.a111d. 

6 

* 111í'1))1T114'1' Re:.5"tee in Not, Serlto if specified io 'Vote Column, 



MALLORY-YAxx-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
Types of Tubes Used 

I. F. 
Pk 

Trans. 
Cir- 
cut UsCorrectyNote Cir- 

cult 
Correct 

Replacement Swltch Blas OriginalCorrect 
part 

Clr- 
cult 

Correct* 
Replacement 

Note Vibr. 
Conn. 

Replace- 
ment 

* 
I 

Note 

A'1'B'A'1'L1t KB\'1'- C0n1' ed 
612 \ ol. 55 N 6 22518 I \V 1:817 58, 56, 57, 5.5, 16, B:S. 130 12 

Tone11'10 ... t. . 1\12051P. ... 2:1198 I \\ I:1 17 

Sil. 12 1 2:1179 15 '151112 . . . . 

6251) Vol. 27 111:513 7 Se« No 1.e 41:1 2217" I_ CS1'-"1 14:6, :tl, :1'", 314 I'/... 264 

627 Vol. 5., N 6 "5111 1 iV l:817 311. .56. .53. 17, 80.... I341 I 

6:36 Vol. 55 N 21298 I 11541:4. . . . . . . 
19 'S6, 113, 1I 262.5 

6.19 Vol. 17 N 6 16 I \\ 1i1617.... .. ... . 
6K7.6\8. 6116.6CS, 

10 15 '151111 61,6, 511 172.5 I 

6551) Vol. 27 11051:1..... 7 2217'-' 12 1:112'1 IC6, :tl, :12, 30, 19... 261 

6574) Vol, I 1 N 7 '1155''-' '-'1 11\2:12 IC6, 31, 1115, :111.. 47_..', 

665 Vul. 55 N 25168 I \\'R817 57, 58. 2 56, 245,110. 261 I 

26381 I 115213 
25379 15 'I'5101 

666 Vol. 55 UC512 6 26995 I SI1605 .1123 37 296 C:t 61)6, 6\Z 85, 41, 
23397 15 'I'S1111 614-81 064 .10 

.(15-,(1.5 Huffer .1111 
(.67 \ ol. 55 N 5'171 I W Ell r 58, 56, 55, 2 55, 811. . . 264 l 

=5:197 15 "1141111 

6671) V1.1. 55 N 2:4981 :pl UI11911 .1111 78, :17. 75, 4:3. . ... 26 

708 \ ol. 55 N 6 _"_'518 I \V I?114- 58, 2A6, 2 55, 811. . . . 172.5 I 

2.5167 15 'rSldll 
711 vu. 55 N 6 25:48 28 \\'I9117 58, 55, 56, 2A3, 51:1.. 472.5 :1 

Sil. 7 11 23:1111 24 CSI3:1 
25:1115 24 135213 

735 Vol. 18 N 6 . .. 2811:41 I \1 19117 . 2\7, 58, 2A6,-2 \5, 811. 261 I 

27383 1 115213 
23:179 15 '1'5101 

7171) Vol. 18 N 7 1155-^ ^4 II\2:12 106, 34 1115. 30.. 472.5 

756, 75611 Sol. 55 N 212911 I CSI 23 ...... 39, :36, 85, 1.1 

7681) \ol. 18 N., .. . 7 22472 12 CSl2:3 IC6,:11,:30,:42 472.5 . 

776 Vol, SS UC512 6 26995 I SI1605 .1123 37 296 C3 6A7, 61)6, 41. 81, 85, 1 261 111 

25379 15 'I'S 101 
.11.5-.0:5 Buffer . III t 

` 
788 \ 01. 55 N 6 2338 I 51 1?817 ' S8 2 56, 2A5, 811. . . . 472.5 I 

Sil. 7 II 23579 15 TS101 
11118 \u1. 55 N 6 ^-25:411 I 55 E817 58, 256. 2\5, 811.... 472.5 " 1 

25:179 IS TS 101 - 

808.4 1 01. 55 N 22538 I \\'li817 58, 2 A6, 2 45, 80.... 472.5 I 

25:179 15 'rS101 ... . 

810 1ul. 19 T141'606.... 6 "538 I W1;817 6K7, 6,58, 6116, 6C5. 
27583 I \11;16.17.... 61'6, 514 /72.5 ,1 

2996 I ... 13 TN 1 1 I 

812 Vol. 55 N 6 . . . . "" 538 I \\ E817 58, 56, 57, 55, 46, 8:1, 1:111 12 

Touelt'u, ... j, . 5121151I'.... ...... .... "3158 I R'F,117 
Sil. 12 Y 2:1181 I \V1,.1217.... ... . 

- 
2:3 179 16 '1'S I o2 

816 Vol. 55 UC512 6 26062 1 511611. . . .11:10 9 2"26 C:1 39, 6A7, 85, 41 264 111 

.115-.115 !Staffer 1114 

825 AC -I /C 10l. SS N 6 261511 - 1 11190 . 117 2 6 57, 11, 75, 4:1, +'515. 264 

854 Vol. 2 Y 6 995'48 ü E817 57, 2A5, 80 450 1 

27581 115211 
1156 5 ul. 18 N 6 28031 5\ E817 6A8, 6k7. 6116, 61,5, 

27585 . I3S2I'3 .1127 6F6, 514 264 I 

27583 II\212.... .I427 ...... 
926 Vol, 55 UC512 6 26092 C \ 152 19 6 47, 85, 1 I 264 

936 \ 01. 55 IJC512 6 21,092 (\ 152 . . . . 19 6 47, 85, 41 261 

911 \ ol. 2 Y 6 92538 25 \1' E847 57, 2\5, 811 450 I 

27581 25 111,211 

976 Vol. 18 N 6 281131 25 N'F817 648, 617, 6116, 6F5, 
27585 2 115213 .1127 61,6, 521 264 1 

27583 I I1N212 .1427 
97111) Vol. 53 N 7 9-2172 12 (:S19'1 IC6, 31, 30, 32 172.5 

AU1/1t11.A-Alva see Fuirbunk s- \Ioreue. 
Jr Vol. 6 1;7 6 AI 1 1-2 I S,r. Note... .I31 24, 45, 80 3 

Tune 22 CI' 
Jr. No. 1 Vol. 6 (;7 6 A14 11-8 I 115213 .(1:1 -^1.27,r15.80 3 

'Pone 22 4;1" 
Jr. No. 2, 6 '1'l...... Vol. 6 (;' I. 414 8-8 :1 11521:3 .113 21, 27, 15, 80 :1 

'I'uute 22 1',1^ - . . . 

I Tube Petal. 19:31,,, Vol. 6 1;7 6 Al.) I-1 :1 Sc'- Note. .. .I13 15 2.1, 17. 80 3 

I "1'ub,, '32 Vol. 4, 1;' 411 1,-.1 .I S,. N.........11:1 '15. 21. 47, 80 I 

1:1'1'S Vol. 6 C7 6 A I l 1-4 I 1:\ 150 .113 '15 21, 17, 80 3 

Tone 22 51 .... ....... 

4, Tube Pent. '31, .. Vol. 6 1;7 6 \ 1.1 8-8 1 S,vl Note... .1E1 35, 21, 27, 47, 811.... :3 

Tono 22 (;12 
7 Tube Sup. I'enl..':31 Vol. 6 1;' 6 8-8 I S,r Note. .. .133 'SS _^4, _^7, 17, 811.... 177.5 :t 

Tow; 22 11 

It'I'ulluSOP. 1'cnL.'31 \ol. 6 1,7 a 414 8-8 I See Note. .. .R:1 't5 27. 2'1, 47, 811.... 177.5 3 

'I one 22 M 
9'I'nbe Sup. l'.nt.':11 \ 01. 6 4;7 6 \ 14 , 8-8 See Note. .. , Ita '15-51. 27. 21, 17, 811.. 177.5 3 

10 Tube Sup. ':41... Vol. 6 1;7 :1 A 14 8-8 I See NOI.t... .11:1 2.1, "7, 45, 80 177.5 3 

'Pone. 41 11 

Rh Vol. 18 1105 19 8-8 _S CM 172 . 38 297 CS 61)6, 6 57, 75, 41, 84. 177.5 10 

.02 !Suffer 131.1 

(ír'27 Vol. 26 K1-^ 1/14. 124 
If127 Vol. 26 K12 .__ ................ U1\,(11)4, I2\ 
,i 14.5 Vol. 6 C- n s 8-8 I HS213 1í 27, 21, 15, 80.... 177.5 3 

Tuue 41 U 
1356 \ ol. 6 1;12 A 14 8-8 I 11S213 i 

21, 27, :35, 47, 80. . . . . . . j. . 3 

Tone 22 Sc" Note... 45 .__... .... . 

1359 \01. 6 1;7 8-4-4 :1 Sc,, Note... 'ti 24, 27, 17, 811.... 177.5 3 

'tone 22 \1 . . ....... .... 

.1328 

I:S'r5 Vol. 
Tone 

6 
^., 

C7 
1t 

6 I -I J See Note. . . 

....1112 

. 113 :15, 24, 47, 811 3 

2:S57r\,Itn Vol. IS I. 8-8 -I...Cri1S^ 41 11 "'I' CI 39, :16, 85 -Wunder - 
20 15. 'I'51112 :Ji 292 CI lick, 79, I111 177.5 
.05 Buffer I1I3 

2:458 Vol. 15 N 8-8 4 115213 58 56, 57, 17, 811.... 177.5 I 

T011e 22 K12 
23.481) C(. 1.5 C 6 8-8 Í 11821:4 5.5; 27, 24, lVunJer- 

Tune 22 S,e. Note... A5 5 17 T5111! bell, 17, 8(1 177.5 3 

23510 \ 1. 45 \t 6 8-8 1 118213 58, 56, 57, 47, 811. . . . 177.5 I 

Tunc 22 1%12 _ 
23SI11 (211d) Vol. 45 51 6 12 4 11\212 118 ...... 514 57, 56. 245, 8(1... 177.5 I 

Tune 22 K12 8 4 I1S21'1 
.5 4 5,r N010. . . .117 

23S1 Vol. 45 \1 6 8 :3 \\ 1817 .58, 56, 57, 16, 83. . . . 177.5 I 

Tone 22 K 12 8-8 :3 11521:4 .1E1 
23512 (lie.ixeil).... \01. 45 \1 6 8 3 \11:817 . ... 58, 56, 57, 5:1, 57,3.., 177.5 I 

' one 22 K 12 12 3 115215 
8 3 115213 .... . 

16,1,, not substantiated. * 151 I'1)l1'1'A N'1': !tend Notes in Nut r tine(' 'f stw'ci lied in Note Column. 



MALLORY-YA3cLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I 
F. 

Peak 

T ran 
ran 

s. 

cuit 
Use I Clr- 

cult 
Correct Switch Replacement Bias *Note Original 

Part 
Cir- Correct I 
cull Replacement 

*Note Vibr. Replace- 
Conn. men( 

*Note 

AUDIOLS-Coot: .1 

237'5 Vol. 6 1:7 6 A 1 1 4-4 1 Ser Note... .133 3S 24, 17, 80 3 23T5 SW Vol. 6 1:12 6 I:\31111 '6-6 4 Ser Nole... .113 35 21, 47, 811 l 3011 Vol. 12 1)12 1-3-3 3 Ser \oír.... .111 21, 27, 45, 1111 3 
111 Series Vol. 6 1:7 114 8-73-8 :1 See Note.... .11:1 24, 27, 45, 110 3 Tone 41 U See No II. A I ... . 

31 Super Vol. 6 1:7 11-11-8 3 NI N275.... 24, 27, 45, 1111 175 3 Tone 41 I3 
Tone, n2 M Ser No le A I 

:t2Sl I Vol. 411 N 8-8-15 25 115213 .113 
'fono 22 If 12 

33A6 1uI. 15 I AI.S 11-8 I C\1522 .1142 11 225 C3 61)6. Wun,erlicle,:17, 
S 15 '1'5101 89 177.5 10 
.02 Buffer 1114 

3355 Vol. 6 1, 12 6 16-15 6 See, Note... . 13 61)6-78, 6C6-77, 4:3, - 
15 1'5101 257S 456 3355 (11ev.) Vol. 6 h 12 6 8 4 11521:1 58 57, 2A5, 80 456 I '3'346 Vol. 15 L 6 8-8 I 1;N 15 ̀  .1142 41 :512'1' CI :19, 36. Weenderlicl, 

20 15 'I'SI02 11 225 CI 89, 1111 177.5 335611 Vol. 6 K12 12, :11, 30, 19 150 33S7 Vol. 45 N 6 8-4 4 See Note... . 83 58 57, 56, 2A5, 811... 456 1 Tone 22 K 12 
3387 Auto Vol. 15 I 8-8 1 CN152 .1142 41 312'l' CI 6C6, 61)6, 37, 79, 85, 

:14 292 CI 1111-81 177.5 
3:158 321, Vol. 15 N 8-8 I C V 15^_ .1112 41 1.'3 12 C2 :19, :17, 85, 77, 84.1111. ... j. Tune. 22 K12 5 15 'I S101 Seo Nolte C2 

.005 See Note.... .1111 

.IL4 See Note.... .11.11 
33S10 SW Vol. 15 11 12-8 t See Nota... .113 58 57, 55, 56, 2A5, 80 456 l Tono 22 h12 6 25 See Note... .1.7 
3:áT4 Vol. 6 K 12 6 4-4 1 CN 1111 .11:3 61)6-713. 6C6-77, :18- 

5 15 7'51111 89, 1273-37 
34C5 (AC -1)C) Vol. 17 N 6 16-8 6 See Noto... . B3 6A7. 6D6, 75, 43, 

5 15 '1'S I OI 12Z3 e 56 3455 Vol. 17 51 6 8-8 4 115213 .113 2A7, 58, 2A6, 255, 110. 1e6 I 

- 1.5 'í'S101 
3455 LW Vol. 6 K12 6 8-15 4 IlS21:3 . I13 2A7, 511, 57, 2A5, 81). 456 I 

.25 4 See Note... . 87 
51, 52 Vol. 17 N 8-8 4 11S211 247, 511, 2A6, 2.55, 1311 156 I 'roue 22 1:12 5 15 'I'S101 
53 Vol. 18 N 8-15 4 115213 2A7, 58, 2A6, 2A5, 80 156 1 Tone 22 h 12 
346 Vol. 17 110512 6 8-8 25 C11172 :18 297 C3 61)6. 6A7, 75, 41, 81. 177.5 10 Tone 22 K12 02 buffer 814 
347 Vol. 17 N 6 Il-8 25 See Note... .113 315 297 C3 61)6, 6A7, 85, 41, 8.1. 177.5 10 

Tone. 44 K12 02 Boller 814 
527 Vol. 29 S 011 
627 1.,l. 29 S (>11 
889 Vol. 4 A I-,5-2-2-2 See Note.... B) 26, 27,71. 811 11 
7.3.50 'Vol. 12 1) 1-3-3 See Noe t... .131 21, 27 45, 80 3 
84:30 .............. 1-u1. 7/ 1-3-3-.5... See Notes... .111 27, 15, 80 3 Tone 22 NI 

AUSTIN 
A Vol. 6 P7 6 A 14 8-8 I 115213 24, 43. 80 3 
J VIII. 6 I:7 6 11-11 I 11N2I2 21, 45, 811 :3 Tone 22 1112 
S 1ol. 6 l'7 6 13-8 1 1)8215 24. 27, 45, 811 175 :3 

Tone :19 1:12 
SI' Vol. 6 t'7 6 A14. 8-8 I See Note.... .11:1 51 27, 24, 17, 1311.... 175 :S 'roue 39 1;12 

A U'1'1)CItAT 
Jr. 4 Vol. 6 Gl2 6 8-1 ^5 Se.. Note... .13:3 57, 17, 80 1 

481 Vol. 17 G12 6 See No te Al 1 12-12 I See Note... .115 61)6, 6C6, 1:3, 25Z5. 
10-10 15 See: Note. .115 

41.51' ,... Vol. 6 J 6 I?\300 8-I I. IS See Note... .133 61)6, 6C6, 4:1, 2525.. 
5 1 u1. 17 50011 No. 1 See No te A 1 8-8 4 See Noto... .15:3 :14, 292 C3 6 57, 61)6, 6117, 11, 81 156 10 

10 15 '1'S101 
. .11118-.0118... See Nole.... .1111 

5SA (55S5) Vol. 17 N 6 10-5-25 I I 111182 617, 61)6, 75, 43, 
10 15 '1'S101 2575 .156 

6 Vol. 17 N 6 4-4 I Sees Note... . 113 57 58. 55, 56, 2A5, 80. 175 I 

Tone 22 N 
6 (Devised) Vol. 6 1:7 :3 7-4 1 San Note... .11:1 2A7, 58, 2117, 2A5, 80. 175 I 

111 15 'í'S101 
61)32 Vol. Ill N 8-I 4 Ser, Note... .11:3 ...j.. Sees Note C7 6A7, 61)6, 75, 41, III. 175 ...j.. 

"I une 22 I: 12 
7'íií'41 V,,l. 250M No.2 Al ...... :39, 36, :17, 41 
57C Vol. 6 (:12 6 I?\:3011 1-4 25 CAI 170 511, 57, 47, RO 1 

110 1ol. 6 1:12 Ser No te A14 1-I 25 Seo Note... .113 58, 57, 17, 80 I 

9051 Vol. 15 N 8-8 I Sex Note... .133 57. 511. 2137, 56, 2A5. 
'rune 21 N 80 175 I 

AUTOMATIC 
Al Vol. 17 N 8-11 4 Ser. Note... .113 45 503 C3 6A7, 61)6, 75, 41, 

.112 linll'er 1114 6E5, III. 10 
Midget. Tom Thumb Vol. 12 Y 8-8 4 See Note.... .11:5 21, 1.5, 80 :S 

Tom Thumb SG4... S ul. :SI A4001' 22, 99 
I'25 Vol. 12 h 12 6 8-15 4 See Note... .113 35 21. 47, 80 I 
l':15 '14 Vol. 12 K12 8-8 4 See Note... .Its 21, 47, 80 1 

44, V45, V46, C15, 
1'46 Vol. 7 A51111' 8-8 4 See Note... .113 35-24, 47, 80 l 

T Thumb (Steer- 
ing Post) Vol. 7 G See No te 11 .. 78, 77. 41 

JR Vol. IS 5111111 No. I 6 See No le AI F.í 365(:L... I 11111159 .1129 34 292 C3 61)6, 37. 6C6, 41, 84. 10 
.02 Buller 1114 

AZTEC RADIO CO. 
Az(a Vol. 6 G12 8-8 1 Ser. Note... .113 24, 17. 150 3 

8.1141 Y -Sac (:en. Ele iironiczs Corp. 

BALI)WIN 
45 Vol. 6 1112 2-I 4 See Note... .113 _24. 45, 80 1 

47 Vol. 6 Y 2-8 1 Ser Nole... .113 '15 21. 47, 80 1 

54 Vol. Ill 500M No. I See No ta AI 6-111 4 See Note... .11:3 35 291 C3 6A7, 61)6, 75. 42.... ... j.. 10 
.02 Buller 1114 

64 Vol. 18 SI10M No. I See No te Al r,-10 4 See Note... .13:1 :55 291 C3 61)6, 6A7, 75, 12.... ...j.. 10 
.112 Beefier 1114 

80 Vol. 6 1112 2-_2 1 See. Note... .III 21, 27. 40, 80 1 

Sen. 7 Al 1111' 

j Dili tot su lis tnnt.inta . 

8 
* IMI'tRTSNT: Head Notes in Note Section if speeitied in Note Colo o. 



MAuoRY-YAxx-lEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Ty pes of Tubes Used I F' Peak 

Trans 
Clr- 
cult Use 

Cir- I 

cult 
Correct 

Replacement Switch I Bias I *Note Original I 

Part 
Cir- 
cult 

Correct 
Rop6icement 

*Noto Vibr. Replace- 
Conn. ment 

*Note 

BA Lh EIT 
83, AS, 87 Vol. 27 R12 Se. No to \° j 3 See Note... .III 27, 12 \, 80 3 
B7 119 Vol. 3 ('1_2 _^-3-t 3 See Note... .117 1)I.\, 50. 81. 10 5 

C Vol. 6 1112 _ _-_ 3 Ser. Note... .111 27, 15, 81) 3 
Sen. 7 N12811' 

05 1 01. 7 h 6 A 111 I -I 4 CM 170 511. 56, 47, 80 I 

I' \01. 6 1112_ B -I -I :1 Ser: note... .113 21, 27, 45, 80 3 
'Pone 22 1:12_ 

I^ \ o!. 6 1112 11-11-11 :3 M N275.... 27, 21, 15,110 3 
1:16.A, 1:1'111 1.1. 18 N t .12 \VI:I17 6A7. 61(7. 6l l6, 61'5. 

'1'01117 :34 No. I 'l oiler See No te A5 8--I 12 See Note... .113 61,'6, 80 .156 I 

120 101. 18 N 4 12 88 E117 6 \8, 61.7, 6116,.6A6, 
8-4 12 See Note... .113 61'6, 80 456 I 

1200X Vol. III N 1 12 W E117 688, 61,7, 6116, 6.86, 
8-1 12 See Note. .11:3 61'6, 80 156 1 

1:'1'164 Vol. Ilt UC509 I X100 1-8-12 It See Note... .11:1 6C6, 61)6, 75, 4:1. 
10-10 IS TNIII 25/5 456 

CT13 1171. III N 18-6 6 See Note. .113 687, 61)6 75, 13, 
5-5 IS See Note... .115 25/5 456 

1'I' 15611 \ Vnl. 48 N 7 8-8 1 CN152 14 245C C3 IC6, 31, 30, 32, :33... 456 6 
.01-.01 Buffer 1114 

K1' Vol. 6 1112 8-8 4 See Note... .113 21, 47, 80 I 

Tone 22 U 
L5 \'01. 18 N 6 1'47.1 32 11S211 57.4. 61,5. 6F6, 6116, 

Tone 34 I. 1'160 32 CN151 .1181 61.7, 61-7 156 I 

1'301 IS '1'5101 
Lo Vol. 18 N 6 P171 32 11S21I 57.1. 605. 6F6, OK?, 

Tone 11 I, P160 :12 CN 151 .1181 61.7, (117 156 I 

P301 15 1'5101 
1.7 ('36) Vol. 45 N 7 11391 1 I1 V_232 14 215C C:1 IC6, 19, 30, :t I .156 10 

I' ...j.. L .01-.01 Buffer 1111 

1.7 ('31) Vol. 6 1112 8 8 4 115_"13 .113 27, 51, 24, 4.7, 80.... 175 I 

9'one 21 0 
18 \ ol. 7 II 6 4-4-4 3 CM 173 51, 27, 47, 80 175 3 

'Pone 41 U 
St 101. 6 1112 FÁ100 8-8 1 115213 .113 21., 4.7, 80 1 

'I' 0 
1811.1, 1111,2 11. 18 SIII'275.... 4 7 115213 6 87. 61.7, 6116, 6I'5, 

8-1 7 CN 151 61'6, 80 456 I 

566 Vol. 6 1112 8-4-1 3 See Note... .13:3 21, 27, 15, 110 3 

Tone 22 (:l" 
Z4 Vol. IS SI1P275.... 7 P391 I 11N232 14 215C C:i IC6, 19, 30, 32, 31-.. 156 13 

Tone 41 L 01-.01 Buffer I111 
Z5 \01. 45 SI11'275.... 7 1'958 I 11\23_2 11 215C C3 IC6, 19. 30, 32, 31... 456 13 

Tone II I. 01-.01 Buffer Ill I 

:18 \ ol. 7 181 6 1.X250 8-8 I CN 112 .113 61)6, 6C6, 38, 12/.3. 
10 IS '1'5101 

41A Vol. 6 UC5II9 ('X250 8-4 1 See Note... .113 6\7, 61)6, 6116, 6F5, 
80 456 I 

1313, 426 Vol. 6 (:12 11X21111 .1-1 25 CM170 113 58. 57. 17, 80 I 

45 Vol. 6 UC509 FX250 12-8 6 See Note. . ICI 61)6, 6C6, 43, ^57.5.. 
10 15 See Note... .115 

48 Vol. 6 UC509 EX250 16-12 I Ses Note. .11:1 6D6. 6C6, 38, 25Z5.. 
:10-10 15 "'Nil! .116 

52-1 Vol. 6 1112 1-1 t CM 170 11:3 58, 57, 47, Ito I 

Tone 22 4) 
54 8°1. I8 500%1 No. I See No te A I 6-10 4 519 Note... .113 35 294 C:3 6.87, 606, 75, 42, 84. ...j.. 10 

.02 Buller Ill I 

55 Vol. 6 1112 I-1 4 CM 170 11:1 57. 58, 47, 80 1 

59 Vol. 6 612 6 If X21111 20-20 6 Sae Note... .113 6.\7, 61)6, 75, 43, 
10-10 15 'I'N I I I 25Z5 456 

60 Vol. 18 N 8-4 23 See Note... .113 6187, 61)6, 75, 12, 80. 456 1 

61 Vol. 18 SOON No. I See No le A l 6-10 4 See Note... . 13 1 :I5 294 C3 6,87, 61)6, 75, 41, 1I l . ...j.. 10 
.02 Buffer Ill 

69 Vol. 6 (77 6 _ 20-20 6 See N,,te... .133 687, 61)6, 85, 43, 
3 13 See Note... .113 25/5 11,6 

10 '15101 
70 Vol. 18 N 11-4 23 See Note. Ill 6\7. 61)6. 75, 42, 80. 456 1 

1410 Vol. 17 II 4-1-I 3 See Note... .113 58 55. 56, 45, 82.... 175 I 

Tone 12 ll 20 IS '1'5102 .... 
BARKER BROS. 

1, 10l. 15 N 6 4 3 (211185 .113 58, 57, 55, 56, 46, 82. 262 1 

8-4 :3 See Note... .113 
M Vol. 15 N 6 8-8 I See Note... .11:3 57, 511, 56, 55, 59, 112. 262 I 

Tone 22 UC502 1 15 Sec Note. .113 Sil...... See Not9... A.5 
l'(2 Types) Vol. 15 N 6 11-4 I Ser. Note... .11:1 57, 58, 56, 55, 59, 112. 262 r 

Tone 22 UC502 8 -II I See Note... .1110 
10 IS '151111 

IBE1. C \NT11--See A ,nr.nI. 

íí1 í.\10N7' 11:\1)14) CORP. 
10 \C \ 01. 7 6 2 4-1 4 See Note... .11:3 35. 21, 47, 8(1 1 

40A, 11A, 42\ Vol. 7 C 8 4 115211 .... 58, 57, 47, 80 I 

4 4 115211 
401)C, 45, 46 \ ol. 6 1:12 I Ne Note... .117 .... '16, 37, 311 

50 Vol. 7 G 6-6 I 11-5213 51, 21, 47, 80 1 

'Pone 22 612 .... 
5(18, 51 8, 52A, 53A, 

51,8 Vol. 7 6 I-4 I See Note... .113 35, 01, 17, 80 I 

5011, 5111, 5211, 5311, 
SIB Vol. 6 612 See No te A 14 6 4 13S211 24, :15, 17,110 175 1 

t 4 RS211 
506, 51 C, 52C, 53C, 

SIC Vol. 6 1:12 8 4 118213 57, 58, 47, 80 175 l 
Tone 22 K12 4 1 115211 

25 17 '15102 
50F, 55F Vol. 7 / See N0 to A 14 1-8 I CM 161 39, 36, 38 

5-5 IS TNI10 
53 Vol. 20 N 6 C525 I I 4.11182 .1131 6 87. 61)6, 75. 13, 

25Z5 156 
60, 61, 62. 63, 64... Vol. 6 I:12 6 4 RS213 21, 27, 35, 47, 80.... 175 1 

Tuero K12 
65, 66 101. 6 (12 l l See Note... .1111 '16 17, 311 

Tone 41 N 
70 \ ol. 7 1: 6 4 115213 51, 27, , 7, 80 17S I 

Tone 22 
' 

1%12 
70A, 71A, 72A, 73A. 

74,\ Vol. 17 0 8 4 liti213 58, 57, 56, 55, 47, 80. 175 3 
Tone 22 K 12 4 1 115211 
Sups.. 7 h 10 17 '15I0í 

j Data not substnnliu el. I SI 19)í(1A N'I': Rend Notes in Note Sect' '( eprci lied in Note Column. 
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MA LLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I. F. 

Peak 

Trans. 

cuit Uso 
Cir- 
can 

Correct I 

Replacement Switch 1 Bias *Note Original 
Part 

Cir- 
cult 

Correct 
Replacement *Note Vibr. 

Conn. 
R enlace- 

ment *Note 

BEILNIONT It 111/10 COlt P.- Conlin tied 
71C 1 01. 56 0 1'1047 I 11N211 1191 511, 57, Sc.. 55, 213, 80 175 I 

Sono. 7 k 15 TS101 
Tone ^2 KI2 6 

100,101,102,103, 104 Vol. 4-5 11 0-4-11 5 SOO Note. .113 38, 57, 56, 59, ILl.... 175 l 
Tono 22 Is 12 6 
S111/11. 6 Is 

I 1 0 Vol. 62 0 4-4-4 26 See No1e. .113 5, 27, ,17. 80 175 3 
Tone 22 L 6 

401 Vol. 11 1.105111 1'119-10.. 15 CN 145 .1134 58. 37. 015. 80 1 

1114 Vol. 6 '1'111'601. 116, 32 33 465 
Fil. 29 NI Ili 

420 Vol. 7 7 6 EX (lo /10 11-8-11 I See Note. .11:13 606, 76, 30, 12/.1. 
11 15 See Note. .11:13 

425 Vol. 7 1, 6 EX1011 C5311 1 1 1111182 .11:11 (,E7, 61)7, 43, 257.5.. 456 
4:10 Vol. 7 Z EX loll It -16-5-5 6/15 U11189 .11:16 61)6, 76. 12 15, 121.3. 
410 Vol. 7 7 6 EN 1110 A10 P103 -I I I 11111112 .1171 61)6, 6C6, 41 231,3.. 456 
414 Vol. 8 UC501 6 ENI011 10-8 I CNI52 61)6, 6Ch, 43, 2/.:),,1 

1 IS TS1111 
52" Vol. 62 0 6 10 19 Ts' o 1 IA6, 31, :10, 32, 95)).. 465 

natl. 29 51611 5" '5.11. 17 N 6 C525 11 U11182 f131 61)6. 73, 43, 257.5 . 1:56 
''lo Vol. 17 N 6 C525, C5311 II U11182 1331 (,57, 61)6, 73, 43. 

2373 436 
310 Vol. 17 N 6 C525("./C5251) II U11182 .1131 61)6, 75. 4:1, 231.3 4 56 
541 Vol. 82 Till,606.. 6 in 16-7 II Ult182 .11:11 61)6. 73. 43. 257,5 436 
541, 515 Vol. 112 T111'699.. 1'103-9 1/15 ItN2:12/TS101 6.57, 606, 6117, 43, 

Tone "2 
-17 

1,12 6 127.3 465 
30 501. N 6 1'1003 4 1151262 217, 58, 216. 2.4.5, 80 456 I 

555 501. 112 'I'll l'609.. 6 1'103-6 4 11S2 II 657, 606, 6117, 42, 80 456 I 
1'103-7 4 ItS213 

566 Vol. 18 UC5I2 6 119-20 4 CM 171 119:1 35 294 C:1 658, 6k?, 75, 84- 
.01 Ibilfer 1114 6/4, 41 463 10 

575 Vol. 6 1.12 6 EX101 1'119-6 4 1151262 .1137 58, 57, 2A5, 89 175 I 

578 v01. 56 0 1,103-(, I 11S2 13 617, 61)6, 6117, 42, 80 456 1 

1'103-7 1 115213 
580 Vol. 17 N 6 1'119-15 4 CM 160 33 291 C3 61)6, 617, 75, 42, 81. 175 10 

.1)1 Bolter 1114 
580 (Revised) 4.,,). 17 N 6 1'119-15 4 CS) 171 11:1 37 296 C3 617, 61)6, 75, 42, 81. 175 10 

01 Ileilfer 1114 
585 Seri.% A Vol. 18 N 6 '119-11 1/15 C51173 1175 61:7, 61)6, 75, 42, 110. :170 I 
583 Series 11 and C. Vol. 18 N b '103-6 4 1(S213 OF?, 61)6, 73, 12, 80. 370 

103-7 4 I1S213 465 I 
585 Seri. I) Vol. Ill N 6 03-6 4 ItS213 61,7, 6K7 73, 6F6, 80 465 I 

03-7 4 11S2 Is 
5116 Series A Vol. III 0 6 03 6 42 11:4213 617, 78, 75, 41, 80... 165 1 

03-7 42 11S213 
625 Vol. 17 N O :525 11 U11182 .1131 78, 617, 75, 43, 251.5. 175 

32511 II U11182 1131 
C5251: ..... 11 See Note .1138 
C3231) 11 See Noll:. .1138 

640 Vol. 82 Tit 1,606.. 6 1'103-3 4 NS E1817.. 57, 27, 58, 24.6, 213, 
1'1 03-1 1 55 E1617.. 80 370 I 

650 Vol. 17 N b C525(' II See NO1e. . 1131 61)6, 6A7, 75, 43, 
C5250 1 1 1111182 .1131 257.5 173 

660 Sol. 17 N 6 C3511 4 C511 72 ..... . ... .. 34 292 CS 61)6, 617, 75,119, 6/.4 175 10 
666 ''A"--11" Vol. Ill UC512 119-'1 I CNI31 .1192 35 291. C3 6147, 618, 697, ON),, 

.01 Buffer 1114 81-6X5 41,5 
670 Vol. 17 N 6 l'103-" 1 It 51262. , .. ...... 37 296 CS 61)6, 6C6, 78, 75, 42, 

20 IS TS 11)2 84 173 10 
.02 Buffer 1114 

6701 Vol. 17 N 6 Al 1'119-1 4 C5117' :17 296 C3 61)6, 6C6, 75, 42, 81. 175 lO 
.015 Buffer 1114 

675 Vol. 18 N 6 1'10:1-4 4 WEI617.. 57, 27, 58 2.56, 213, 
1103-1 4 5VEI817.. ll) 370 I 

680 Vol. 61 111511 1'119-17. 4 C51162 37 296 CS 6116, 617, 6117, 42, 8.1 175 10 
.01 Buffer 111.1 

Vol. 18 0 6 103-6 42 11S213 61,7, 6k?, 697, 61'6. 
Tone 22 hI2 10:1-7 42 115213 6C5, 55-3 165 I 

690 Vol. It1 11C311 119-17 4 1:1117" :17 296 C3 61)6, 6 57. 6117, 42, 81 
.01 111.Ifer 1114 

750 Vol. 18 N 8-8 4 5V E8.17 38 217, 33, 15, 0... 175 I 

Tone 21 51 5 14 See No10. . 113 
755 5 01. 82 T111 609 . . O 1103-8 4 W1?817 61)6. 60., 76, 6117, 

To66 21 NI '103-4 4 11 N 24' 118 42, 80 463 I 

770 "A'' 1 ol. 56 T111'611 6 03-8 4:1 11 \ 21' 118 6 Is?, 6156, 6C5, 6117. 
Tone 21 4.1 03-1 43 It N21" 118 42. 80 465 I 

775 \,»I. 18 N 6 '103-1 4 511:11,17 58 217. 55, 2 13, 811. 370 I 

'rune 21 N '103-5 4 ItS213 
777 Seriee A Vol. 18 0 6 '1(13-4 4 WEI647 61)6, 6C6, 76, 73, 42, 

Tone 21 NI '103-3 4 511E1817 80 465 I 

777 Series 13 Sol. 56 0 6 '103-8 4 551E1617 6116, 6C6, 76, 6117, 
Tone 62 51 103-4 1 WE 1617 12, 80 463 I 

778 "A" 5,,!. Ill See No le A 1 9 03-8 25 11N21" Ill 6 K 7, 617, 6C5, 1.07, 
Tone 21 I 8 03-6 25 115213 61:6, 5Y:1-555'4os.. 405 I 

786 "A" Sol. 18 0 6 03-6 42 ItS213 61,7, 1,k?. 64,17, 6C5, 
'roue '2 

-its 
k 12 03-7 42 118213 6F6, 51 3, 6115.... 465 I 

800 (A and 13) 5 ol. uc5i I 6 'I 19-16 . I CNIS2 :17 296 C3 61)6, 64.7, 85, 76, 
All Buffer .1114 616, 81 173 10 

800 Seri. C Vol. 15 UC51 I 1'119-16. I CN IS'' 37 296 C3 606, 6.57, 85, 76, 
.01 Boller 1114 616, 81 465 10 

1030 Nol. 13 t ',VC No le .15 1'1018.. 51 0117 58, 2.17, 56, 15, 80... 173 I 

1070 "A" 
Su>. m 
Vol. 

12 

I 

6 

6 

See No 
See No 
Su,' N 0 

t,'15 
t,' AS 
I e Al') 

1'1038 

103-10 I 

1VE817 

IV F3510 6k?, 61,7, 6C5, 6F6, 
Tone 22 hI2 10:1-8 I W1:1617 57.4, 6116 465 I 

119-19 IS 2 TSI02. 

111.ACK11151 K 
bU Vol. 18 UC511 6 81028 I CN 15' 20 233 C3 78, 77, 75, 41. 81.... 262.5 10 

'1 one 22 UC502 1)1(12 IC IS TN I I I 

.01 ' Buffer .1111 

BOND 11 4.1)1)) CO. 
34-33, 6.1.1 Vol. 18 N 8-4 I See Note. .113 24.7, 58, 216, 24.5, 110 456 I 

II. 0. I', See United 11.,),,r,, Servic e. 

110S( II -See United Arneriea o Bose N. 

III) ANDFS 
Al Vol. 40 Y I See Note .111 24. 27, .15, 110 :1 

1110 5,,I. 40 Y I See Note. .111 27, 7)4., 110 4 

Dal,, not substantiated. 
10 
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MALLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

I 
F' 

Peak 

Trans. 
Cir- 
coil Use I Cir- 

cult 
I Correct 

Replacement 
I Switch 

I 

Bias I *Note Ori]inal 
Part 

1 Cir- 
cult 

I Correct 
Replacement 

I Note Vibr. 
Conn. 

I Re9lace_ 
meet 

*Nola 
Types of Tubes Used 

Blt ANIIES-Contiuu ed 
1111, 1112 Vol. 40 Y 2-I I Sc.. Noto, .. .Ill 27, ; 1 A, 80 
1115, 1116 Vol. 40 1 _'-1-,5 :1 Ser Nula... .131 27, 71A-15. 1411 

K Ill Vol. 11) 12-1 I CN 150 .111 21. 27, 45, 110 3 
Sete. 58 UC500 

K611. 1.62 tol. 8 I :1-8 4 115211 15 24, 47, 27, 1N).... 75 
K70, K72 \ ul. 59 11 1 _2 tt 11 8 4 118211 35 24. 27..15, 110... 75 1 

K811, h8_2 101. 59 1112 .i 8 8 4 11S213 35 27, 2.1, 45, 80.... 75 1 

K90. 1,92 \ ul. 59 1112 8-8-8 4 11521'1 35 27, 24, 47, 110.... 75 1 

Is 110, h 112, h12_0.. 501. IS N 7337 26 C11175 58,56,17,80 75 1 Kill Sol. 15 N 8 12 CSI 23 .113 3t 10 75 
K130, h132 Sol. 59 1112 72111 (:51175 1139 58 56,47.00 75 I 
I. 133, 1(14' \ ol. 15 N 4 4 See Nole,1111. '19 '17, :18 75 

1 15 'I'SIo) 

BREMERTULLY 
Counterphuse, il.... 
6-11), 6-71 

Vol. 
Vol. 

1:1 

... j.. N 
Ser Notes No. I 1/5 1-2-2 3 

See Note.. , 

See Note... 
. I11 
.III 

26. 27, 711 
26, 27, 71A, 80 II 

7-I0 Vol, 6 II 12 1-2-2 :s See Note... .I11 26, 27, 71 \, 81) 
8-211. 11-29A, 8-21, 

8-22 Vol....... 1;12 6 4 Sere Noll)... .117 26, 27. 10. III 8 
80 Vol. 29 II 6 01A. 12A 
81. 82 V.1. 7 J 6 1-1.5 See Vole... ,III 27, 15. 811 3 
S81, 582 Vol. 12 A3 All' I-1 I Ser Note... .111 24, 27, 45. 80. 1)110, 

Ilum 37 1111:30 .275 See Now. .119 1)126 25('Y 3 
IIunt 30 Sltl'265.... 1-2 25 Cycle.... .131 

1 25 Cycle.... .119 
8:15 Vol. It A3511' 2-1-2 :1 See Note... .RI 24, 27.'5. 811. 1)126. :t 

1111K I'IN(; 
12 Vol. 18 N 16 25 II N212 ,118 6117, 61)6, 6C6. 12, 

M. \ul. 7 J 8 25 118213 57:1 4:32 1 

Tune 22 11:51)2 25 19 75102 .I141) 
Meter .... CI NI I' 

1l1(ONSW ICK 1íA1)1 0 
IBro,utwick Vol. 6 1)12 8-4 4 Ser. Note... .11:1 58 57. 47, 110 I 

BROWNING IIIIAI E 
J ll Vol. 8 G 6 Sec No le A 14 8-8 4 Set- Note... . 113 '15 21, 47, 8(1 1 

20 Vol. 7 II 6 I 8-11 4 ItS213 2.1. 47, 110 1 

Tone 
N111:10 Vol. 12 K12 8-8 8 3 See Note... .113 21, 27, 45, 80 :t 
:11, :16, :18 1 ol. 60 It 8-8-8 3 111 \275.... 26, 27. 71 5, 811 I 1 

41) Vol. 7 II 6 2 8-8 4 11821:1 .11:4 35 21, 17, 80 175 1 

T 2 (1122 
54 Sot. 8 Y10511'.... 8 I 118213 .11:1 24, 27, 45, 80 :1 

8-8-11 14 \I N275. In 
69 Vol. 12 G12 6 8-8 1 1182 'i .11:1 24, 27, 45, 80 :1 

70, 71 1ol. 61 M '. j 4 See Note... .113 24, 27, 45, 80 
80 \..l. 

Tune 
7 11 

h 12 . 

6 _ 8-8 4 118213 .113 35 21, 17, 110 175 

100 Sol. 43 Y50\I I'.. See NO to A5 .. '12, :13 
Tone 22 h 12 S.. No le .AS 

- -- - I1I1UNtiR11:K It\111(/coin '. - 
1317 ((For 1'1117-11 

2n11'1'ylse) Sol. 1 S111'115.... .1.1 4 See Note ....RI 26, 27 71, 140 11 
1'116 .... 1 5 1 5S 1 Ser ...de. .111 .131 81). 71A I 

141 Vol. 1 QI { '144.... I -I 
? 

, Se \.,te... .111 26, 27, 71.A. 80 II 
3K110,31.116 v.,. 

Phuno. 
_ 

.. 
' 

v1I'Itl.... I -I Sv, Note. ...IiI 26, 27, 71, 80 :14:""1'I Vol. 1 S111'144.... I-1 _ l\ S.' o)c... . 111 26, 27 

3N 1V8 Vol. 
Sell. 

59 
1 

5111941. 
1)I^_ 

1-4 4 Ser \ate... .117 - _ 50, 81 180 

5K11, 5k110, 51k116, 
21s BO Vol. 

Phuno. 
1 

63 
Sltl'I II.... 
V 

I -I _ See Note... .III 26, 27, 71,110 

5NC8 S ..l. . ..j.. S111`138 2-2 2 See \.,te... .111 27. 71k, 80 180 SNII S ul. Slil'I:SB.... ^ º See .\ote.. . Ill -, 71.5, 80 1110 Ill Sol. 8 A5Á1......6 I I-4 25 Sere ,N.)e... .III 51, 24, 47, 81) I 
.1155 See Note.. ,119 

11. 12. 16.:53, "D - See Note... .119 

Chaeesis Belo,, No 
2511111) Vol. 7 SI11'255 - I See \,,te... .113 51, 21, 47, 80 1 

l l \, 12:\, 16A, I8, 
335.. "D" Chassis, 

6 I See \ole... .11:1 

Above No. 25111111. Vol. 18 81í1'2T.3.... 7 I See Note, .. .113 5I, 24, 27, 47, 80.... 175 1 

14, 21. 31 I1C 
S1 4, 521, 531, SIII, 

Vol. 11 551111' 6 6 1 ... . J. 
Sere Note... 
See \ole. . . 

.113. 

.Ií7 111 -\, (1:\ 
S82C 

SI4, 821, S81, 582 

Vol. 
Muni 

12 
:17 

A31111' 
1111211 

I -I -I 
.275 

:1 Ser. \..te... 
See \,,te... 

.111 

.119 
24, 27, 45, 80 3 

(25 Cycle) Vol. 
H 

12 
:17 

\3M1' 
IIU20 

2-1-_^ 
I 

:t See Note... 
Sc., \.,te... .111 21, 27, 4.5, 80 3 

Ilun, :10 SIt1'265.... .119 

1511 Tune 
'roue 

22 K12 
12, 30, :11 15, 22, 32, 42 (AC) . 

Photo. 
_ 
05 

I' 1 _ 
Sc.. Note... 55 

_^ 
.' 

I 

I Sc.. Noe... 
See \,,te... 

.111 

.1112 
21, 15, 81) 

.1 1 See \,,te, .. . I19 

151)C. 22I)C, 321)C, 
.25 Sec Note... .1112 

421)C 'Pone 
Pbuuu. 

_^2 

6:1 
K12 
See Nate A5 

32, 30. 71 A 
17, 24. 25, AC Vol. 9 SI11'27:1.... 1.5-6 4 Sc.. Note... .III 51 27. 24. 17, 80.... 175 3 

I1Ul:KINGIIANI 
80 Vol. :t C12 2-1-3 3 See Note... .III 26, 27, 71:5, 80 I I 

BUII:K MO'1'Olt-AI so See U nited \lotors Servi ee. 
980:19:3 Vol. 

TOM. 
17 
44 

111:512 
K 12 

8-8 
015 

1 See Note... 
Buffer 

I13 
1114 

4 221 C3 36, 39, 85, 89, 81.... 262 10 

IlU1.0% A V. ATCI1 
31501 Vol. 8 A5\I I' 1-4-22 

.055 
28 Sere Note... .111 

See Note... , 119 
51, 24, 17, 80 1 

600, 601, 605, 610... Vol. 8 A5MI' _ 1-2-1 
316/.2S 

3 8.r Note... .IiI 
See Note... . 119 

SI, 24, 17, 811 178 I 

.03 See Note... .119 

Dala 110t e1111eta11tiateYl. *-1NI HITA NT: cail Note., in Note Sect' 'r speci lied in Note :..i ..n. 
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MALLORY-Y_A tEY RADIO SERVICE ENCYCLOPEDIA 

CONTROLS CONDENSERS VIBRATORS Trans. MANUFACTURER 
AND MODEL Use 

Cir- 
cult 

Correct* 
I Replacement I 

Switch I Bias Note Original 
part 

Cir- 
cuit 

Corren * 
Roplacement Note Vlbr. 

Conn. 
Replace- 

meat 
* 

Note 
Types of Tubes Used Types I F. 

Peek Or - 
cuit 

RULOVA WATc1I- 
111701 

C751 

6781 

Conlinu 
Vol. 
Tone 
Vol. 
Tone 
\0I. 
Tone 

,,l 
7 

^^ 
58 
22 

7 
22 

G 
K12 
F 
1:12 
(: 
1%12 

6 

6 

0-0-.1 5 

055 
11-8 

- ^_,S 
1155 

28 

34 

28 

See Note... .III 
See Noto... .119 
115213 

S,r Note 
1rr Noln... 

.ISI 

.119 

- - 
.... 

SI 24, 27, 47, 150.... 

35, 27. 24, 17, 80.... 
51 24, 47, 27, 1111.... 

175 

175 

175 

I 

1 

BUSH AND LANK 
I0 
12 

Vol. 
Vol. 

26 
12 

11011I'.... 
\ IotI I'.... 

VeeNotot 
'en No 

A Ill 
le. A111 

8-8-8 
it-tt-lt 

3 
:5 

ISN_IS 
ItN2IS 

1111 
1111 

27,4.,.11(1 
27, 21, 45, 811 

3 
:1 

(:ItC 
21-27 
21-15 
21-47 
58-17 

Vol. 
Vol. 
Vol. 
Vol. 

6 
6 
6 
6 

G7 
C7 
C7 
117 

6 4-1 
4-1 
4-1 
4-1 

I 

I 

23 
23 

See Noto... 
See Not, ... 
S,:, Noto... 
See Nole. .. 

.11:1 

.113 

.11:1 

.11:3 

21, 15, ^_7 

15 21. 15. 80 
'15 21. 17. 80 
rib ri7, 17, 81 

13 
1 

1 

1 

CAISI.E_NF.LS(IN-Stn IIown rd. 

CADILLAC 
0611 

2029, 2029A, 2030 
2721 (1)72) 

2722 (072A) 

5651 

Vol. 
Tone 

\ ol. 
Vol. 
Tone 
Vol, 
Tone 
Vol. 
'Pone 

18 
44 

... $.. 
Ill 
11 
18 
41 
17 
41 

N 
UC502 

(: 
N 
UC502 
N 
110502 
N 
UC502 

See No le A3 

1'80939 
1'80965 
.01 

1'80902 

I '1(09021)... 

1-1-.5 

^ 
14 

13/15 

15/13 

1:1/15 

C-5.155 
CSI2I 
huller 

Sto Note... 

Soo Note... 

See Note. .. 

.11:1 
111.1 

.1145 

.11.15 

.11 6 

12 

...$.. 
2 

4 

210 
2:17 

....$... 
211 

_21 

CS 
CS 

...... 
...... 

C:3 

78, 77, 1155, 41 

'16 '17. 47 
:59, :56, :57, :38 

:39. 36, :37. 41 

Ill. 77, 6157, 41 

262 

175 
262 
5555. 
262 

262 

10 

CA 1.1'F:1í'1' 
:\5114, 
A51.5, \52A 

Vol. 
Vol. 

6 
8 

G12 
UC501 

FX400 6511 
658 

1 

1 

8-8 
8-8 

.133 

.11:3 
24. (7, 80 
15 21.47.811 

:1 

:3 

CA I'EI IA HT 
CII 

10:5. 101 (C, . pnl- 
,ta,n) Clutssis Z 

4001 

401111 

4011, . 01, 102 

41)011, 40211, 11)411, 
Tuner 

40011, 4021%. 1.0 111, 

All -Wave 

Standard :\11,1, 

Vol. 
Tone 

l'hono. 
Sil. 

Vol. 
Tone 
Vol. 
'tone 
Vol. 
Tone 
Sapp. 
Vol. 
Tune 

Vol. 
Tone 
Stipp. 

Vol. 
Tone 
Supo. 

13 
41 
87 

8 

33 
22 
15 
41 
33 

... $.. 
44 

8/87 
41 

33 
44 

0 

IS 
44 

8 

I. 
L 
NI 
UC501 

Sro Vole 
See Note... 
NI 
O 
Al 
NI 
UC50I 
See N ' , 

See Note... 

M 
\I 
UC5111 

N1... 
51 

UC50 I See N. 

AS 
AS 

A5 
:\S 

te AS 

8-11-8 

8 8-6 
8-8 
8-8-4-2-2 
111 

11-8-4-2-') 
40 

It 8 1-2-2... 
10 

8-8 1-2-2... 
40 

8-8 1-2 
10 

1 

:3 

14 
37 
15 

:S 

15 

3 
15 

3 
15 

15 

I1S213 

Sto Note 
See Note 
See Note 
511608 
Ser Note 
511608 

Bee Note 
SI3608 

See Note 
5116(85 

Sres. Note 
S11601t 

.133 

.113 

.113 

.I(:1 

.113 

.13:1 

.11:3 

5555.. 

.113 

.113 

.113 

.113 

.113 

.13:5 
. 

511 57, 56, 47, 811.... 

711. 6A7. 75, 77, 37, 
2 IS, 80 

58 56. 57, 55, 1.7, 110, 

58 56. 57. 55, 2AS. 
SZ3 .. .. .. .. . 

51 27, .17, 80 

58, 217. 57. 55, 56. 21"73 
.- 

58, 57. 56, 2A7, 2 15. 
5Z.3 

56, 215, 573 

175 

175 
18(1 

1110 

18(1 

180 

465 

3 

:S 

:S 

7 

:3 

7 

:1 

C 11í'I Eli 
Gene motor 1 I Supplied on Order. .. 

C \SE See U.S. Madi >A Tel. 

C11.11.CAIIF. 
51 

& 

35- 
'159 

3511 

Vol. 

Vol. 

Vol. 
Vol. 

Vol. 

18 

18 

18 
18 

45 

50051 No. I 

500111 No. I 

N 
50011 No, I 

NI 

6 

6 

See No 

Step, No 

See No 

10 Al 

lo: \1 

te Al 

6-10 
I)2 

6 -III 
,02 
8-8 
6 -111 -.CS 
,02 
8-I3 

.01-.01 

4 

4 

4 
4 

I 

See Note... 
Butter 
S,r Nole. ...113 
Buffer 
See Note 
Ser Note 
Roller 
(7\152 
Itulfcr 

.113 

.1111 

1115 
.13:1 
.11:5 

1111. 
.113 

1114 

35 

:55 

47 

I I 

294 

294 

See Note 

245C 

C3 

C:3 

C6 

C:5 

6A7, 61)6, 75, 12, 84....$.. 
61)6,6\7,75,4_2,154....$.. 

617, 61)6. 75. 12. 80. 
61)6, 6A7. 75, 12, 81. 

IC6, 31, 32, 33 

456 
156 

456 

10 

10 

1 

10 

6 

cuvrUlt v 
4-17 
4-78 
5-38 
517 
7-38 Auto Radio 

Atx' 

"Queen" 

Vol. 
Vol. 
Vol. 
Vol. 
Sol. 
Vol. 
'fono 
Stapp. 
\01, 
Tone 

6 
6 
6 
6 

64 
lit 
22 

7 
6 

22 

G12 
See Nota 
See Note 
C12 
N 
N 
k 12 
(: 

_ 

1. 

k 12 

6 
6 
6 
6 

6 

EX 200 

.. 
I?\2011 
See N..le:\5 

2 
EX200 
See No 

\5 
A3 

, 
AS 

te A4 

11-8 
8-8 

16-8-8 

8I. 
I0 

I 
1 

l 

:S 

I 

17 

See Note... 
See Note... 

Sce Note... 

See Note.... 

See Nole... 
1$101 

.113 
.11:1 

.1133 

.1(3 

.11:1 

'45 24, 47, 80 
rib 57, 47, 80 

511, 56, 46, 17, 80.... 

57. 51(. 47, 80 

175 

175 

1 

l 

1 

3 

1. 

CIIEVIIOLET-Also 
60015:3 

See. Unit 
Vol. 

ed Mo 
17 

tors Service 
N e-11 I See Note... .113 5 _-- 71(, 6F'7. 75, 41 262 10 

CLAM) 
Itadiochrou 13".... Vol. 

l'one 
6 

22 
GJ^_ 
1:12 

1-2 I Sae Note... .Ill ^_9, 45, 80 3 

CLARION-See. 'Pray, sfortncr Corp. 

CLF.113TONF: 
110 (Compuc) 

112 

Vol. 
Ch.(y 
Vol. 

16 
26 
14 

N 
K- 

N 

5-3-2 

_-_ 

3 

I 

See Note... 

See, Nole... 

. 111 

.137 

helloR, 80 

26, 27, 50. III 

1 

9 

CLINI IX 
12 Vol. 6 C12 2 4-4 1 See Note... .113 24, 47, 80 1 

021\'1'1 
803, 1935, 1 9:56 \ ol. ... #.. See N. te A5 8-8 

$ 
...j.. C1317235 C 

11011er 1314 
294 C:3 t... $.. ... . . 

(3(111'.' TO C111ST 
All Vol. NN 3 

8-8 
3 
3 

Sra Note... 
11121:1 

.157 
.113 

'17 42, (5^_ 1 

$ Dula not subslanl.ialed. 
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MALLORY-Y,XLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
Types of Tubes Used 

I. F. 

Peak 

Trans. 
Cir- 
cult Use 

Cir- 
cult 

Correct 
Replacement 

Switch I Bias I *Note Original 
Part 

Cir- 
cult 

Correct 
Replacement 

*Note Vibr. 
Conn. 

Replace- 
meet 

*Note 

Cl)AS'I" 1'1)COSST- Coationexl 
83 Vol. 15 N 14_14-01 See Nine... .113 56, 46, 743 3 

Ill 15 '14101 
4-1-4 14 S. \ole... . 113 

51-2'59-2'81 Vol. 15 N 2-2-4 3 ,',' None. .. .117 59, 50, Ill 5 

Tone 41 \I 
525 Vol. 7 F 11-8-£I 3 C N 155 .113 3.5, 24, 27, 47, 80.... ...... :1 

'fono 41 I, 
I)30111 Vol. N 16-4 24 Ser \ole... .113 37, 253, 82-83 

4 1:1 S.. Nol(1... .I13 
4-4 I S.. Nole... .113 
5 15 9'51111 

03031 Vol. I6 N 12-12 9 See \ole... .113 37, 43, 257.5 
Tone 65 N 8-4 II S.. Note... .I13 

5 15 '1'51116 
4'1'44 \o!. 15 Al ^-2-2 3 5.e Nole... .117 24, 45, 50, RI It 

Tone 11 SI 

(I)I.(/NIA I. -Also Se e learn II oebeo6 . 

16-5 Fil. 29 Q 01A 
16 6 Eil. 29 Q 01 1 

17-5 Ell. 29 1) 01A 
25 Sol. 15 N - :4 Se Note... .117 01 5, 99, 10, 81 I 

Primary 11131)11 085 See Note. .. .119 
26 5 ol. 29 'I' 01A, 71 

Fil. 99 I11i211 See No le All 
:11 \C Ilnm 37 0301' 8 -8 -II 3 Á1N275.... 26, 27, 71A, 80 9 
3!I)C Fil. j.. 512011 26, 7IA 
32AC Vol. 24 (1 K 11451' 3 \I N275. 21. 27, 15, 80 I 

Cavalier, I'ieadlil , 

Nlo,lerne:12DC.. Vol. 24 (5K 221,27.15 
13, 31, 35 11-8 1 Á1N272.... 21, 27, 45, 80 7 

16 Ilu... 66 S111'21,4,.... 1317581'.... I 1521:1 24, 45, 80 3 
161' 1)17381'.... I 15213 24. 45. 80 3 
37 115731\ . 4 0.242 '15 24, 45, 80 3 
971' 1157:44.5.... 4 1\212 35, ^I, 45, 80 3 
Ill II 66 S111'266.... 141758P.... I 15213 21. 45, 80 3 
39 17581' 4 15213 21, 45, 811 I 

41. 12 11 57:14,5.... 4 1\212 35, 21. 45, 80 
411' 1157:1IA.... I 1\2.12 35, 21, 45, 80 
41 Vu1. 6 117 1 17581' 4 15213 21, 3.5, 47, 27, 110.... 175 1 

.16 (Midget.) Vol. 7 II 116122 I 1\ 15_^ I 35, 24, 47, 80 1 

47. 18 Vol. 6 117 I 1)17581'.... 4 1521:1 33, 21, 27, 17. 80.... 175 3 
49 .SIidgcl) 17581' 4 15213 35 24, 17, 80 I 

511 (A\C) Vol. 7 II 017581'.... 4 15213 35 27, 21, 47, 811.... 175 7 

51 'I'oue 21 N 6 047581'.... 25 18213 35, 24, 27, 4 110.... 175 3 

52 \ Id. 6 11 I 017581'.... 4 íS213 35, ^7, 24, 17, 710.... 175 3 
Tone 21 N 

55 116643 I 11S211 24, 27, 35, 811 10(111 I 

56 Vol. IS N 8 12 1:5123 32, 30, 33 175 
Tone 57 N 5 17 '1'5101 

62 Vol. 6 117 6 8 I 115213 57, 58, 21, 47, 80.... 175 3 
'Tone 57 N 4 13 See Nono... .113 

65 5 ol, 29 11 6 31-32. 32, 33, IAd.... ..... . 

69 'rune '' N 8 12 See Note... .113 32. 30, 33, 1Íe1 175 
20 19 9'S 102 

71 Supe. 7 \V 6 1)475111'.... _ 5\ 1,1817 58, 57, 46, 83 175 7 
Tune 66 N 

73 \,.l. 6 117 6 I 1347381'.... 23 115213 57, 58, 24. 47, 80.... 175 1 

76 Vol, 6 1112 6 I I 4 \V1:1647, 57, 514, 56, 46, 80.... 175 3 
'I' 22 N 1147581'. I 11521:1 
Ilion 37 111120 16 11 See Note,... .113 

111611 Vol. 17 \ 1111115 I CSI2:1 4 221 C3 36, 39, 85, 41, 8l.... 175 
Tone 44 N 117917 17 TSI02 

.0^ See Note... .1114 
114 11..a. 66 S111'266... , II.......... I 11S213 35 21. 45, 80 3 
11- Ii 66 SI11'266.... 1)17581'.... I 118213 21, 15, 80 3 

125 47581' 4 115213 21. 15, 80 I 

1:16 Vol. 6 1112 6 119150 9 C\1165 1117 711. 77. 43, 251.5 
5 15 TS101 

150 Vol. 18 300111 No. I See No le :\ 1 118837 I C15.152 _^4 271 C3 6.57, 78, 75, II 180 10 

119111 15 '151(11 
164 Vol. 17 S111'252.... 6 11971:1 I ('\ 152 :4 222011 C3 78, 6A7, 6117, 41, 8.1. 175 10 

Tone 22 N 119111 15 '1'5101 
.01-.111 See Note... .111 I 

16411 Vol, III SI11i252.... 119713 I 1:\ 152 37 296 Ca 78, 6A7, 6117, 41, 81. 175 10 

'I'oue. 22 N 11911 
.111-,111 

15 TSI(II 
S.v Note... . RI 1 

1112 Vol. 17 S111'252.... 6 119780 4 II \1262 114tí . 78, 657, 617, 6117, 41 175 
T 44 N 15 '1'51111 

250 Vol. 68 012 113053 9 (:5111.5 1149 657, 6117, 77, 43. 
18(1.58 IS TS1(11 2575 175 

250 \C Vol. 68 1)12 1821- 23 11 51262 .1150 6A7, 6117, 77, II. 11.1. 175 
250ÁC (Ex. Ilange) Vol. III N 6 18719 23 1:5133 6A7, 78, 75, 41, 114... 17:, I 

17!718 23 CS121 
250-300 .AC -DC.... \ol. IR N 6 18053 29 1:51165 1151 657. 78. 75, 4:1, 257:5. 175 
279 (A) Vol. 68 1)12 18153 9 (:51165 1149 6\7. 6117, 77, 43. 

140.511 15 '1'S101 237.5 17-5 

279AC Vol. 68 DI_^ 111217 23 11M262.... .1150 6A7. 6117, 77, 41. 8.1 175 1 

279 (11) \01. 68 012 1805'1 29 C11165 1151 6A7, 6117, 77, 13. 
18058 15 TS l o l 25/.5 175 

300 (A) Vol. 68 1)12 1803:1 9 CSI 165 .1119 6.57. 6117, 77, 43, 
18058 15 TS1111 2575 175 

311(1 (II) Vol. 68 1)12 18053 29 CM165 1151 6A7. 6117, 77, 43, 
18038 15 T8101 257.5 175 

300AC, :101 \C Vol. 68 1)12 18217 23 11M262.... .1150 6.57. 6117, 77. 11, 81. 175 
300 (Ex. lunge).... Vol. 18 N 6 18719 23 CSI33 6.57, 78, 75, 11 175 I 

18718 2:1 ('S123 
301 (A) Vol. 68 012 18053 9 CM 165 149 6.57. 6117, 77, 43, 

18058 15 TSIOI 2575 175 
301 (II) Vol. 68 1)12 18051 29 C11165 .1151 6A7. 6117, 77, 43, 

180511 15 T5101 257.3 175 
T345, C399 Vol. 6 1112 )47581'.... 23 118213 39, S6, 89, 80 175 I 

Tone 21 N 
T397 5 ol. 6 111 1)47581'.... 23 15213 58, 21A, 47, 80 175 I 

'tone 21 N 
11)0 Vol. 19 I Meg See \u le Al9 118621 23 115213 .... . 78, 657, 115, 41. 8.... 175 I 

Tone 21 (1 
l'uwer 7 55501' Seo No le AI4 

(:495 \ol. 6 1112 047581'.... 2:1 115213 571, 21\, 47, 80 175 I 

Tone 21 N 
500 (A) \ ol. 611 1)12 1111)151 9 CM 165 .... .1119 6A 7, 617, 77, 43, 

1180511 IS TS101 15%5 175 
5011 (U) Vol. 68 012 11805:1 29 051165 1151 .... . 6.\_ . 6117, 77, 4:1, 

118(158 15 'I'5191 7 7 7 7 1575 175 

; Data not substantiated. * 1511'0IIT\NT: Bead Notes in Note Section if specilie.l in Note Column. 
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MALLORY-YAzcLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used ( F' Peak 

Trans. 
Cir- 
coi' Use Cir- 

alit 
Crrtect 

Replacement Switch Bias *Note Original 
Part 

Cir- 
cult 

Correct 
Replacement 

*Note Vibr. 
Conn. 

Replace- I 

meet 
*Note 

COI ONIA1.-Conti,, 
501 

ned 
Vol. 18 N 6 1181)53 29 CI1! 165 1151 657, 78, 75, 43, 2575. 175 Tone 21 N 119229 29 CS12 .1152 

50IAC Vol. 18 N 6 119315 23 CSI T1 617, 78, 75, 41, 81... 175 I Tone 21 N 119:141 2:3 CS (2:3 
C595 Vol. IS O 118624 4 (1S213 58. 56, 27, 47, 110.... 175 :í 'Pone 21 N 6 
61(11, 6001 Vol. III 1(502{ .. 1172:16 2:1 \VE1617.... 711, 657. 85, 41, 811... 175 I Tono "2 N 1)175111'.... 2:1 115213 
601 Vol, l8 N 1172:16 23 \VI?1617 711, 617, 75, 45, 83... 175 I t Power 7 11(5(1(1 017581'.... 2:1 11521:1 

1192'í' 1:3 CSI'31 
602 Vol. 15 N 117236 23 55 El 617.... 657. 78, 6117, 37, 213. 

Tone 22 N 119".341 13 CSI T1 83 175 15 
Sen. 7 II 118718 13 0S12''í 

603 Vol. 18 N 1)175111'.... 2:3 115213 .... 78, 41, 75, 42. 80.... 481) Tone ...j.. N .... . 

601 Vol. 18 N 1172:16 23 \V1':1617.... .... 78, 617, 75, 47, 80... 445 14 Tone ... j.. 0 118.188 2:1 115211 
119237 13 CS121 

605 Vol. 18 N 6 8-8 23 115213 78, 41, 37, 75, 47, 8(1. 175 II 
Tone N 

65(1 ' Vol. I8 N 6 1147581'.... 23 11S213 6:17. 78, 75, 41, 811... 17.5 I 

'Pone ...j.. N 1172:16 23 55111647.... 
651 Vol. 18 N 6 118711 23 (SI'C3 6A7, 78, 75, 41, 84.., 480 I 

118718 23 05123 
652 5'01. 18 N 6 118621 23 115213 617, 78, 75, .12, 80... 480 I 

8 13 CS133 .143 
653 Vol. 6 1r 1)47581'.... 23 115213 6.17, 78, 37, 41, 80... 18(1 
651 Vol. 7 I) 6 11106159.... 21 CN 1 12 617, 78, 37, 38, IV .. 48(1 
655 Vol. 18 N I, 8-8 23 1182211 78, 41. 75, RI 481) I 

656 Vol. 18 N 1)4758('.... 23 115213 78, 41, 75, 12, 8(1.... 175 16 
Tone .4.. N ......... 6 

657 Vol. 18 N 6 111 0601 . 29 1111190 .1153 657, 78, 75, 43, 25'/.5. .1811 
6511 Vol. 18 N 6 1)47581'.... 23 14821:1 78, 41, 75, 80 180 I Tone .. .j.. N it 2:3 11821:1 
659 101, 29 I1 111(167:3.... 13/19CN142/TS102 951. :10, :12, :13, 30 Tone 34 N Bid 480 
662 Sol. 18 N 6 1192(11 23 118213 647, 78. 51, 41. 81... 480 I 

118748 23 11821:1 
C695 Vol. 18 0 1)475111'.... 23 1152213 ...... Sit, 56, 27, 47. 8(1.... 175 3 

'Pone 21 N 
700, 701, 702 101. 18 N 6 119397 2') 1152113 617. 78, 75, 13, 257.5. 175 
7(1(1íC, 701 AC, 

7021C Vol. 18 N 118621 23 1(821:1 617, 78. 75, 41, 84... 175 I 
I1921(4 23 115203 

C995 'Pone 22 N 1172:16 7 WEI617.... 58, 2.1, 57, 46, 112.... 175 17 
8 7 115213 

1580 Vol. 6 117 11-825 15S214 .. ... ...... 57, 58, .56, .57-21. 17. 
Tone 21 N 81) 175 3 

C0l.U111I IA í'I ION0 
Cl. C2, C:3, (:4..... 

. (:0, 
5'01. 14 I ^_-2-_2 3 See Note... .111 26, 27, 711, 80 II 

CS (205) Vol. I I I. :1--2-2 3 See 'sole... .111 26, 27. 50, 81 8 
CS (31(1) Vol. 14 L 't-4-1 3 5,. Note... . RI 26, 27, 10.111 8 CI, C7 Vol. 14 L j j See Note... .111 01.1, 71A 
31, 33 Vol. 7 15511' 6 1-4--2 _a See Note... .I11 51, 24, 47, 81) I 

.055 See Not,:... .119 
C33, C31 Vol. 7 C 25 See Note... .III 51, 21, 27, 47, 811.... 1 

8 25 118213 .11.1 
.118 lee \ole,,. .119 

C801 Vol. 15 St 8-8-111 25/15C51172,'I'SI01 ,1(6 SRS 56. 1.-S, 17,82,. 175 1 T 1.12 6 
C8011 Vol.` IS \I 8-8-10 25/15 C1111172/1'5101..1(6 5115, 56, 1-5, -17, 82.. 175 1 

Tone 22 1,12 6 
C90, A, R Vol. 15 1I 7489 C\ 152 .1111 585, 56, 57S, 47, 112.. 175 3 

Snp1.. 12 5 7278 13/II C\1162 1151 
Toile 22 NI 6 7102 IS l's I III .1151 
I loot 37 IIU20 7784 15 TSI 02. .1154 

0100 Vol. IS S111'226.... 8 -8 -It 3 MN275.... 21, 27, IS, 80 :1 
121)11 Vol. 4:3 GO 30. 32, 33 175 
C800 Vol. 15 11 8-8-10 2.5/15C\1172/1'SI01 .116 58S, 56, IS, 17. 82... 175 

Tone 22 K 12 6 
4(1(1, 9111 5 ol. 87 See No te 55 3-4 1 See Note... .117 26, 10, 81, 876 8 
902 Vol. 63 . ,... S, ' No te 15 3-4 I See Note... .117 27, 5(1, 81 5 
920. 9311 1111111 37 11U20 - -..5 3 See Note... .117 27, 45, 80 3 
930-30(1 \ ol. 63 j See No le.:15 :í-t 1 See \ole... .117 26, 10, 81 5 
9:11 Vol. 63 j See No le AS 3-2 I See Note... .117 26, 50, 81 5 
910 Vol. 411 1 ^_-I-.5 :3 See Nola... .111' 26, 27. 45, 80 
950, 961 5 0l. 4(1 C12 i-2-2 3 See Note... .117 26, 27, 50. 81 8 

('loso. 63 j See No te AS 
980 Vol. I 1 I. I -I -I 3 Seo Note... .111 Radio 26. 27, 80 

Fhnno. 63 j See No te AS 3-4 I See Note... . 117 I'hono 27. 50, 81 .... ...... 11 /5 
990 Ilunt :47 IIU20 _-2-S 3 See Note... .111 27, 45, 81) :í 

C0117511(1 5 1(:1)10 CORP. 
S1:S ('30) Vol. 7 '!. 2-1 1 See Nole... .111 21, 45, 80 3 
SI 8 \ ol. 69 Y 11 Alt _ 3 See Noi0... .III 21, 27, 45, 80 3 
SC9 101. 25 (;12 6 ,12(1 8-8-8 3 See Note... .113 21, 27, 15, 11(1 3 

'Pone 41 N 
S(i l0 Vol. . Se, No te A I II 2-2.5-2.5.... 3 See Nol,,... .I5í 21, 27. 15, 80 3 

COM1 O N VT 1.1 í1.T11 
150 Vol. 17 N 5-18-7 II U11182 1531 . 6A7, 6176, 75, .1:3, 

2325 156 

CONNI (31 (11.I» 
8 in line, Vol. I0 177 j 3 See Note, .. . 11:3 26, 27, 71 5. 8(1 I 

Cl/N2í'INF.N'1'SI, 
(Slagle) 9 ('71,1).... '_'-4-2 3 See Note... .111 27, 711. 811 2 
(Slagle) 10, A, 13, 

('71 5) 2-4-2 1 See Note... .11I 27, 711. 80 
295, 2911 2-1-2 t See Note... .117 27, 5(1, 81 
(Single) ?!)C. ('7I)... Flamas. 63 K 12 See Nose 53 '--4-" S Sec Note... .117 27, 711. 80 ^ 
29C, 2911 ('úíl) 1'6on0. 6:1 K12 See, No te 13 2-4--2 1 Sus' Note... .1(7 27, 50, 8' 5 
"Star Raider" 1121), 

11:50, 11411 '-4-1-2 17 See Note... .117 48.1, 5115, III, VII.... ...... 5 
"Ad ' :d" 1.S Vol. 114 N 6 1'174 12 1114211 51.1. 61'5, 6F6. 6116, 

'Pone 31 I. ('1611 S2 CN I5I .1381 6K7, 61.7 456 I 
1'304 15 'r510í 

"Admiral'. 1.6 Vol. 18 N 6 1'47-4 :12 115211 .11111 5%I, 6C5. 6F6. 6K7, 
'roue .11 I. ('11,11 32 C N 151 61.7. 6Q7 456 I 

1301 IS TSI((l 

Dota not substantiated. 
14 

* 1Ví'011"TN"1': Head Notes in Note Sect" if specified in No e Column. 



MALLORY-YAxLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
peak 

Trans. 
ir - 

c it Use 
Cir- I 

cult 
Corres( I 

Replacement Switch I Bias I *Note Original 
part 

Cir- 
cult 

Correct 
Replacement 

*Note Vibr, I 

Conn. 
Replace 

meet 
*Note 

CIIN9'INFNTAL-Co x)linu, ' "Admirad" 1.7 Vol. 45 N 7 P391 1 CN152 14 2 SC C3 IC6, 19, 30, 34 456 10 
Tone ..1.. 1, 01-.01 Puffer Ill 

"Admiral" 116 \'ul. 17 IICS14 1'759 4 ('\1172 35 294 Cl 1 10 
Tone, 22 1 lyder f Mfg. 17861 IS TS1O1 

"Admirád" 7,4 Vol. 15 Slti'275.... 7 1'391 I CNI 52 14 2150 C3 IC6, 34, 30, 32, 19... 456 10 Tan. 41 I, 01-.1)1 I1u11r III I "Admiral" %' 4 01. 15 SI31'275.... 7 1058 I (:N 15° I 1 215C CS IC6, 19, :50, :32.:I I... 156 10 Tone 11 L .01-.111 Ilntrer III I 
61 Vol. 18 N 8-1 23 Ser \ole,... .113 647, 61)6, 75, 42. 80. 156 
1,2 Va1. 174 SI11'275.... 4 7 11521:1 6: 47. 61(7, 6116, 611'5, 

'Pone :14 0 6 8-1 7 I:N 151 I181 61'6, 80 I.,6 1 
1,1, 2.11.1 Vol. 18 SI11'275 4 7 ltS2I I 648. 6K 7. 6116, 646, 

Tone 14 I, 6 8-4 7 C\ 151 . 1181 6F'6. 80 456 1 

5 15 '1'5101 
1111.156, 411,266.... Vol. 111 S111'275.... 4 7 11S211 647. 6K7, 6116, 61'5, 

Poole. :14 I1 6 8-4 7 (:N 151 .11111 61'6, 80 156 I 
137X, 150X, 171X.. Vol. Ill N See No le 4_ 1 it -1 23 Ser Note... .11:3 6A7, 61)6, 75, 12, 811. 156 1 

X511 Vol. 18 N 18-6 6 See Note... .113 647, 61)6, 75, 13, 
5 15 TSI01 2_57,5 456 

"CRANE- (4soerien n R:alia for ('o .) 
231'8 LW Vol. 15 N 8-8 4 See Note... . 113 58 56, 57, 47, 80.... 177.5 I Tone 22 K12 

(:It11SLEY 
Buddy, Cl...,.. Vol. 7 41001' \\'4913 24 NI N272. 21. 71.4, 110 01 

.AC7. AC7C Vol. 29 A550í' 15-15-5 3 \I X275. 99, 12A, 1111 I .4155 Vol. Ill 1 Seer No le 45 8-7I 1 Ser, Nola... .113 15 247 C3 78, 61 ;, 6117, 78, 42. 181.5 II) 
.005 Buffer 1114 

A156 Vol. 56 UCSI I 4:17020.... 4 (:111171 43 5011'... C3 647, 6117. 606, 12... 262.5 111 
.005 palier .1111 

A 166 Vol. 17 UC514 W:18127.... 1/15 It N'21_2/15101 .116 25 273C 606, 6A7, 6117, 76, 4 1 262 10 \1'32904.... T51)12 
W38130.... .. . TS 101 

1255 Vol. 17 1 See No to 45 8-8 1 See Note... .113 25 273C.. ...... 61)6. 647, 6117, 76, 
6115 450 10 4266 Vol. 15 UC511 W38786.... 4 1141262.... .1173 43 5011' C3 61)6,6A7,6117, 12,81 262 10 

.0(15 Puffer III4 
.4355 Vol. 17 See No le A5 11-8 I See Note... .113 25 273C 61)6, I, A7, 6117, 76, 

6115 150 10 A366 Vol. 20 1 Senn No te 2.3 \\'38127.... 1/15 1141257.... .117 t 25 273C 61)6, 617, 6117, 76, 'I 1 262.5 10 Tone 39 141 \1'38 :50.... 15 TS1111 
4455. 4555 Vol. 18 j See No le 45 8-8........ I See Note... .113 25 273C 61)6, 6A7. 6117, 611.5. 450 10 2_(:1 (Sampler) Vol. 6 1 6 See No le 43 'A :11701A. 21/15 U11190 TS101 .1155 6F7. 1247 4A1 Vol. 18 110512 6 11:12759.... 1 115213 16 217 C3 6F7, 6117, 61)6, 42_... 156 IO W301194... 13/15 11N212 

.1)05 Puffer 1114 
4111 Batt. (Forty) .. Vol. 70 Y10411'.... 13 Ser. No te A 13 146, 31. 33 156 5A) Sol. 18 IJC512 6 \V3163111... I CS 115 .133 6 223 C3 78, 6117, 41 181.5 10 \1'30I194... 1/15 It,\212 

.01 Huffer 1114 543 (lo:uniu) Vol. 18 UCSI4 7 See No te 431 443275').... I \VE8 7 16 217 C3 78, 6Fí, 6117, 42 181.5 10 \V32802.... I /15 S 11605 .1123 
.1)1)5 See Note... .1114 

511:3 (15a).í. Fiver)... Vol. 70 V10 NIP.... 13 Seo No le 414 116 'i 1 13 456 51 3 (Fiver Jr.).... Vol. 6 E7 6 See No te Al4 \V2915011... 1/IS I1N245 606, 76, 42. 80 156 I 54 I (0eluxe Fiver). Vol. 17 N 6 44 31111544C. 4/11 1141 265. 647, 606, 6117. 12, 80 181.5 I 5V2 (Fiver 1)eluve). Vol. 17 It 6 \V:3011.59C... 4/14 1141265.... 6A7, 61)6.6117, 42, 80 181.5 I 6111 (Batt. Six) \..l. 15 O íV318911.... 1 115213 I6 217 C3 15, 617, 30, 38 156 10 'Foue 22 Z 6 IN 31899, ... 13 CSI 23 
4:31896.... 1/13 C\ 115 
.01)5 Buffer 1114 

61-12 (61, 61L11).-.. Vol. 17 UC50I. W2619411... 4 \VEI217.... 647, 61)6, 6117, 76, Tuns 7. 6 14'29097C... 4/14 11N215 .117 42, 80 456 I 6111 4 ul. 17 IICSo.I \1'2619 III... 4 WEI 22.17.... 61)6, 647, 6117, 76. Tone 7 6 \4'270971)... 4/14 II N915 1157 42, 80 156 1 6V2 (Dual Sixty)... S ol. 56 O 11:1(105911. 4/1:3 1141265.... .1158 58, 217, 55. 245, 80. 181.5 I Tone 22 7, 6 
7112 (72, 721,11).... Vol. 56 0 W29097C... 4/13 11N215 1157 58, 2A7, 2117, 245, 811 156 l Tone 7 6 W26191B... 4 \Ví;1217.... 
7113 (72, 721,8).... Vol. 56 0 \1'2619113... 4 \VEI217.... 61)6, 647, 6117, 6F7, Tone 34 Z. 6 W29097C... 4/14 11N2 15 657 .. 12, 80 456 I 712_ (Deal Seventy). Vol. 17 UC50I \\'2619111... 1 \VF;1217 58, 56, _243, 110 181.5 I Tone 22 7 6 W2915011.. , 15/24 118245 1157 
8113 Vol. 45 0 \V33990. 12 See Note... .153 ...... 31, 106, 30, 31, 19... 456 Tone 22 7 I4 
8111 (80, 801.11).... \0l. 56 O íV2619411... 1 1VE1247.... 61)6, 647, 6117, 6F7, 

(Converler) 
Tone 44 7 6 W2')097C.., 

14'2:3701.... 
3 
1 

11N245 
11S213 

1157 12, 80 
21, 27, 80 

456 I 

I lb íV97676.. , . 1 CN 140 77, 37 20, 21, 22 Vol. 6 T Sc.' No te A22 22, 01 4, 71 4 26 Vol. 12 L.......... 
2_2, 01.4, 12A 27.28 \ol. 4 SR I'267.... 12_,:51 305, 31S, 33S. 34S.. Vol. 7 Slil'188.... \\'525:3 3 41N275. 21, 27, 45, 130 :I :18 (Field Supply). .. \1'298064... I 1141257. .1559 2575 40S, 4íS, 42S Sol. 89 D 1Í 1'305.... 1st, ty pc 14 5253 3 AI N 275.... _^4, 27, 15, 80 :1 101. 90 1/111'305.... 2nd t mho.. 

Vol. 91 SIlP188.... 3r1 t ype... ............ 
41, 41A, 42 Vol. 3 SI51'1115.... W19 :3 I MN272.... 26, 27, 71, 80 11 48 Vol. 6 SIII`26:3.... W21 159. 1 115213 21, 45, 80 1 50, 50111 (5111).... Vol. 18 UC5(II \\2619111... 1 \\'I(1217.... 6.4 7, 6F7, 6117, 42, Ill) 456 I Tone 22 7 6 W29097C... 1/14 11N_245 
51 (5C2) Vol. 56 UC503 6 W31992.... 11 /15 11111259/T8101 .1156 78, 6F7. 6117, 4:3, 

2575 181.5 53, 54 Vol. 6 S111'263.... \V4913 I \1N272.... 2 . 45, 80 3 55 Vol. 2 I \\'20156.... 39 See Note... .117 12, 124, 71 4 W21292.... 15 TSI02 56 Vol. 2 S1{í'263.... 42(1136.. 39 See Note. .117 12, 121, 714 \\ 21292.... 15 TS 102 57. 58 Vol. 6 SIS P263. W19 13 I M N272.... 24. 15, 80 3 591C Vol. 6 I" See No tu :114 412:57115.... 4 115215 35, 21, 17, 80 i \V237o1.... I 115213 6(18, 61S, 628, 635.. Vol. 12 S111.1811.. \\ 525'1 :1 MN275.... 22, I 2A, 71 A. 76 Vol. 15 Sl1t'2^6.... 4/211136 ... I 115213 .1116 21, 71 4 11'212921... #.. 'FS 102 77-I Vol. 6 SIt1'263.... 442(1:111 4... .3 \t\277.... .1161) 21, 27, 15. 1311 3 771, 778, 77L 101. 15 SI11,226.... \4'20:34IA... 3 \I 4277.... .1160 2.1. 27, 45, 80 3 825 \ el. 89 1)111'305.... Isl ty on W5253 3 NI \275.... ...... 21, 27, 45, 80 3 101. 90 1)111,305.... 2nd t y pe.. 
Vol. 91 SI11'l88.... 3n1 1 ype... 

84 Vol. 15 DI 14'20:1.11.... :3 \íN_77 ... .116 "'I. 227. 15, 8(1 1 84C, 8 11) 4 ul. 15 SB P2^6.... 44 211:3 1 1 .... :5 \I N277. . 11611 '1, 27, 45, 811 3 

Dala not substantiated. * 151POIt'I'.ANT: lead Notes in Note Section if specified in Note Column. 
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MALLORY-Y_AX'.EY RADIO SERVICE ENCYCLOPEDIA 

CONTROLS CONDENSERS VIBRATORS 

Typos of Tubos Usad 
I F. 
Peak 

Trans. 
Cir- 
cult 

MANUFACTURER 
AND MODEL Use 

Cir- Correct 
cult Replacement I Switch I Bias I *Note Original Cir- 

part cult I 

Correct 
Replacement 

* Note Vibr. 
Conn. 

Replace- 
ment 

*Note 

CROSLEY -Continu ed 
915 Vol. ... jj O \V36055.... ... #.. \VI :1510.... 61)6, 617, 6117, 76, Tone ,..j.. 7 6 \\'360.57.... 

\V:365 11.... 
... \V133510.., 

'I'S11)2 
12, 57.3 

.. . 

9l6 \ol. 93 1)111'301.... 5\'36055.... 1 \\ 1':1510.... 6147.6A8.6117.6C5, 
'Cono 3.1 7 6 5V36057,.,. I. \VI?:SSlo. 6\6, 574\IG 450 I 1137778.... 15 I1\221 

955 ' Vol. 93 1)111'30.1.... \V.16055..., 1 WE:1510.... 6k 7.6C5,616,ó(17, 
Tuno 34 7 6 \V36057... , 14 W 1?3510.... 6F6, 571 450 1 W37778.... 15 11N225 

1014 (Centurion)... Vol. 17 0 \V2_619111. , 7 \\ E1217.... 606. 6.17, 61,7, 76, 
Tuno 41 7 6 \\'31596.,.. 7/24 I4\215 1157 12,80 456 1 

1016 Vol. 93 I)11P301... , \V36055.... 1 II 1::3.510... 61.7. 6C5. 618, 6117, Tone 44 Z 6 W36057.... I SI E:1510.... 6N6. 57,1\íG 450 1 W37778.... 15 11N I1',22» 
1055 Vol. I8 O W36055..., 30 WE:1510.... 6117, 6All. 6C5, 6F6, 

Tone 44 7 6 \V36057.... :10 II 1?35111.... 6116, 571 450 1 W365 Ill .... 15 14N227 1111 

1 155 Vol. 93 11111'301.... \\'36055.... I 5V E3510.... 6K7. 617, 6C5, 6116, Tone 41 7 6 11:í6n57.... I W1135-10 6Q7. 61,6, 574 450 1 
:17 e32 15 11N223 .1179 

1:116 Vol. 93 Order from \lfgr.. 11 16)155.... I \\ 1:3310 6147, 658. 6117, 6J7, Fidlty. ... j.. UC504 6 VI 16057.... I \1 E3510... 6116. 6C5, 6N6. \116057.... 13 \11::4510.... 574516 450 1 W176:12.... IS It \ 225 .1179 
5515 (Fiver) Vol. 6 C12 6 EX20() W16719.... I I)N212 .1157 61)6, 76. 6115, 80.... 450 1 5516 Vaal, 6 (:12 6 EX 200 \1'1111150.... 1 1)5215 .1157 61)6, 76, 6115, 80..... íS0 I \\'41081.... I 11N23' 118 
5526 Vol. ..,j., D111'304... W36055.... 1 5VE:1510 6A116, 6K7G, 6J76, Tono 4.1 UC5I)) 6 \1'36057.... l \Ví;:4.5111.... 6\6(:, 5711I(:.... 45;, 1 5536 Vol. 6 1,7 6 2 W29801:1... II 1451259.... .1178 61,711. 6J7(1, 255.46(7, 

2576(: 450 
5555 Vol. .., j.. 1)I)1'304.... 6 \\'36055.... 1 \VI?3510.... 618. 61(7, 6J7, 6F6, W36057.... I Wh::351(1.... 5L1 450 1 \\':169:1I .... 15 'I'S I Il l 

6615 Vol. 17 0 \\'36057.... I 51 1,3510 15 216 C3 15. 617, 6117, 31, :18. 450 10 Tone 31 7 6 55 31896. , .. 1/21 See Note... .1180 
.0(11 Buffer 1314 

6516 Vol. 6 612 6 FX2110 15 11080.... 1 115215 .1557 606, 76, 61)5, 80 450 1 W41081.... I 11 \ 232 118 
6625 Vol. .. j.. 1)111':504.... 5536055.... I \133510.... 617. 61)6, 6C6, 76, Tone 34 I10510 6 \\'360.57.... I WE35111.... 66115, 80 450 1 W1)1325.... Su 1111 lied on Order. 

W377711.... 15 11N225 

I11'1.(:O 
I1A-11, 1111 -Ii Vol. 9 1.251511'. 6 32, 30, 31 Tone 41 j See No le A5 
1113, 11143 Vol. 7 K 36, 38 Tone 22 L 
14111, 'ICI Vol 6 j See No te AS 1-4 7 See Note... .143 21, 27, :15, 47, 80.... 175 l 'Forte 22 j Sec No te A5 8 7 See Note... .113 
31102 \ ol. 26 UC51 ) 6 2.1, 27, 12 1 
:11126 Vol. 48 ...... *.. . 

See No i A5 '16 37, 47 175 

DELTA 
"Class U Antp.".... Vol. 16 N 56. VTI, VT2 

M ic. 7.1 11600P 

I )F7í I OI,A 
4 Tube TIIF'32.... Vol. 6 Y 941 4 C11170 35.24,47,80 1 "'load Chief" Vol. 6 G12 See No le .A I S9 '16, :17. 41 "'toad \I aster".... Vol. 56 N ...... :56, 39. 85, 41 175 "Warwick" Vol. IS I, 6 8-4 4 See Note... .113 57, 58, 55, 47, 80.... 175 1 Tone 2.1 N 10 17 TSI01 
4C Vol. 6 612 See No te A 14 4-16-8 II 1114182 .113 77, 78, 13, 2575 
4D Vol. 6 GI2 See No te A14 4-1 I See Note... .113 78, 77, 42, 80 I 

10 15 TSIO1 
4F Vol. 6 612 6 See No le AI l 4-20-8 II U11182 .1131 77, 78. 43, 2575 
411 Vaal. 6 G12 6 See No le A 1 1 8-I 40 CNI41 36. 37. 38 39 
4J Vol. 6 GI' 6 See No te AIt 4-I I CN140 77, 78, 42, 80 1 

10 15 'f1101 
41V Vol. 6 612 6 See No le 114 4-20-8 I I UI1182 .11:31 61)6, 6C6. 43, 257.5 4Y Vol. 6 K l2 6 4-20-8 I I U 14 182 . S:11 61)6, 6C6, 43, 2575 
515 Vol. 17 O 1398 1 I1 N º 12 6A7, 78, 75, 42, 80... 370 1 Tone 22 NI 6 578 15 TSI01 
51) Vol. 18 11 1014 1 1l\º12 78, 6F7, 75, 42, 80... 455 1 Tone 22 II 6 595 19 '1.51111 
SI. Vol. 6 (:12 6 See No le A 1 1 1461) 11 1111182 .11:11 77. 78. 43, 2575 5I' (Super NI i,lgel).. Vol. 6 K12 16-8 11 See Note... .113 78, 44. 77, 43, 2575.. 159 
55V Vol. 

Tuno 
17 
34 

O 
101 6 

1621 
10 

I 

14 
CN 152 
Ts 6A7, 61)6, 75, 42, 80. :170 1 

5X Vol. 17 I) 1621 1 C\ 152 6:17, 78, 75, 42, 80... 370 I Tone 34 1 6 578 1I 'T1101 
5Y \ ol. 6 Y 6 See No te SI I 1 160 11 1111182 11:11 61)6. 76, 43, 25..5. 6A Vol. 17 UC5I2 See No to \25 8-8 I See Note... .11.3 3 _22_011 C3 78, 61,7, 75, 42, 81... 262 10 

111 15 TSIol 
.02 ))alter Ill t 

6M, 611 Vol. 17 UC512 See No te A25 1882 I CN I55 35 291 C3 61)6, 6A7, 75, 42, 81. 262 10 Tone 22 L 5-5 15 'I N I I 0 
.0075 flutter III) 

6W Vol. 17 0 1621.1 I C\152 6A7, 78, 75, 42, 80... :170 1 Tone 34 M 6 578 14 TS101 
6X Vol. 17 O 6 1678 1,15 U l4 1119 .1181 6A7, 78, 75, 43, 2575. 370 Tono 31. M 6 
71 Vol. 17 O 1014 28 11 \ 242 78, 37, 75, 42, 80.... 262 I Tone 22 M 6 1085 211 11521:1 
48 Vol. 6 612 6 See No le A 11 8-1 24 See Note... . 111 37, 38, 77. 78 
111 Vol. 18 UC512 2994 I 2 CSI 33.... .15:35 17 See Note C6 711,617, 75, 6115, 07.4. 262 10 Tone 22 7 Order from \lfgr.. .0075 [Sutler 1414 

Sen. CINIP 
50:1 Vol. 6 K 8-1 1 CN I5í 58, 57, 47, 80 456 1 Tone 22 K12 10 17 TSIOI 
1000 Vol. 7 K 6 4-4-21 11 11141112 ,1131 $ 
1200 Vol. 15 M 8-50 4 See Note... .113 61)6, 37, 85, 43, 2575 175 Tone 44 1412 8 13 See \010..1 .11:1 

Stapp. 7 .1 10 18 Sec Note... .11:5 

DEN 41.1) 
AC -1,W15-6 Vol. 6 I7 6 3 2062 4 See Note... . 113 35 21. _27, 47, 80.... ...... 1 

14- \-I : Val 6 1'7 6 5 20n5 4 1151261.... 58 57, 47, 82 I 
IS -A -G Vol. 6 I'7 6 5 2062 4 65113 2.1. 27, :15, 47, 80.... 175 I 206:5 4. CS131 

j Dala not substantiated. 
18 
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MALLORY -Y" Y RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIERATORS 

Types of Tubes Used I.F. 
Peak 

Trans. 
Cir- 
cuit Use 

Cir- 
cult 

Correct 
Replacement Switch Bias *Note Original 

Part 
Cir- 
cult 

Correct 
Replacement 

*Noto Vibr. Replace- 
Conn. moot 

I *Noto 

I11:5VA MI -Continue 1 

II -A-11 Vol. 6 F7 6 4 2063 4 CSI3' 58, 56, 35. 57, 47, 82. 175 1 

2(162 4 CSI '33 
II -A -1I!) Vol. 6 ''7 6 4 2062 4 CS111 58, 35, 56, 57, 47, 112. 17.5 1 

2063 4 (:5111 
It -A -\I Vol. IS :12 8-8 4 C11172 58, 35, 27, 56, 47, 82. 465 I 

'Pone 11 Y 
11. I,. (; Vol. 6 7 1,-8 1 See Nola... .113 58 56, 57, 17, 82.... 115 1 

Ih. A. I) Vol 6 112 6 h;Á700 19 36, 201A, 71A 
k. A. F Vol. 6 112 6 E\800 16 19, 37, 33....... 175 
k. II. E Vol. 6 112 I'\-00 19, 37, 33 
AC I. -45 Vol. 7 ':12 3-3-1.5 2 See Note... .Ill 21. 27, 45, 110 3 
AC21,-45 Vol. 6 it2 1.5-3-1.5. 9 See Note... .113 21. 27, 45, 80 I 

40 Vol. 6 
_ 6 5 I-1 4 See Note... .11:1 51', 57, 17, 82 I 

41 Vol. 6 ;7 6 5 8-5 I CNI al .113 78, 77, 38, 257.5 
10-10 IS T\ I I I 

50 Vol. 6 F7 6 5 2103 4 11 51261. .1186 21, 58, 57, 47, 82.... 175 1 

51 Vol. 6 F7 6 5 8-4 4 See Note... .113 _21, 58, 57..17. 82.... 175 1 

42, 4211 Vol 6 1'7 6 5 21711 1 ('N III .1187 78, 36, 311, 127.3 
10-111 15 TN I 

52 Vol. 15 N # #. Ser Note... .113 4 221 C3 36, 37, 89 175 
I0 15 TS101 

51 Vol. 6 1112 6 EX800 '16 33 
54 Vol. 7 UCS0I 6 11X200 2121111 I CNI4I .1187 36, 37, 38, 39....... 

2129\ 15 TN' II 
55 Vol, 6 (17 _ 21:1111 27 011165 1188 78, 41, 77, 43, 257.5... 456 

5 15 '1'5101 .116 
5511 55X Vul. 6 G7 6 ^_ 2171 6 U11190 .1189 - 78, 77, .13, 1223 ...#.. 

11)-10 IS TS101 
56 Vol. 6 (:7 2 12-7 4 Ser Note... .113 6A7, 11, 77, 43, 2575. 456 

5 15 TSI01 
58 Vol. 6 # See No le A5 12-1_" I See Note... .113 61)6, 6C6, 43, I2Z3,. 155 

1-I IS TNII0 
581 59 Vol. 6 J 6 12-12 27 See Note... .113 657. 606. 6C6, 13, 

1-4 15 TN 110 127.3 456 
60 Vol. 6 G7 I 11-8 4 See Note... .113 39, 37, 43, 257.5 

S 15 TS101 
60EX Vol. 6 J 6 7-12 4 See Note....83 ..... 78. 77, 37, 43, 257.5.. Early. 

1(1-10 15 TNIII 455 
Late. 

175 
61 Vol. 56 501111 No. I Seo No te AI 2147 I CSI33 31 292 C3 6A7, 78, 85, 37, 41... 456 10 

"131 ... 15 TSlol 
.025 Butler 1111 

62 Batt. Vol. 51 D 156, 34, 32, 30, 19... 175 
811 Vol, 13 N 8-8 I See Note. .113 6X7, 78, 37, 12. 80... -456 

1I)-10 15 'I'N I 1 I 

íll Vol. 15 N 6 Iza I See Note... .113 657, 78. 37, -12, 80... 156 
Tunl,Rt... 4.. C15 :11P. 10-111 IS TN111 

8111 Vol. 15 N....... . 6 8-8 I See Note. .113 6:57, 61)6, 37, 42, 80. 456 
Tunl.gt.... 

'reno 
#.. 

22 
CIS\I I'.... 
UC502 

10-10 15 TN Ill 
90 Vol. ...#.. # See No te A5 2179 ... 1:\152 # # ..4.. 

2180 CS110 
2181 .. (:SI_1 

100 Vol. 5 N 11-8 See Note... .113 6:17, 78, 37, 42, 80... 156 
10-10 15 T\111 

AC145 Vol. 0 Cl2 2-1 2 37 See Note. .111 26, 27, 15. 80 18 

AC171-_2 Vol. 0 # See No le AS 1-3-1 5 See Note... .111 26. 27. 71A, 110 18 
110173-4 Vol. 0 Cl2 2-I 2/12 See Note... .111 12A, 71.5 
AC245 Vol. 11 # See No le 55 2-2-_^ 3 See Note... .III 26, 27. 15, 80 18 
1)C273 Vol. 0 Cl2 2-1 ^ See Note... .81 I 12A, 7íA 
402 Vol. 6 Y F\50( 10-10 6 CN 52 ... 6136, 6C6, 43, 2575.. 

5-5 15 TN 110 
403-I Vol. 6 (:7 2283 1/IS See Note... .115 61)6, 6C6, 43, 127.3 
403-1 Type ^_ Vol. 6 S111'263.... 22283 24/15 See Note... .115 61)6. 6C6, 38, I V. ...... 
42511, 110 Vol. 6 S111'263.... 10-12 6 See Note... .113 61)6, 6C6, 43, 12Z3 

1-4 15 TNIIO 
AC41751 Vol. 7 A20311'.... 6 EX250 0_0 

1 See Note... .Itl 35, 21, 47. 80 1 

5(105 Vol. 6 G7 6 I 16-16 6 Ser Note... .113 657, 61)6, 6C6, 43. 
1-4 15 TN110 127.3 130 

501 Vol. 6 G7 6 4 8-8 6 CN142 617, 61)6, 6C6, 43, 
1-1 15 TN 110 127.3 456 

50:4-1 Vol. 6 # 1 Sec No te 55 8-4 I See Note... .113 2.57, 58, 57, 2AS, 130. 156 I 

Tono t. 12 5 15 TS101 
505 Vol. 6 Y See No te .514 8-8 6 See Note... .113 6:57. 61)6, 75, 43, 

5 15 TSI01 257.5 456 
505F Vol. 6 S1(1'263..., EX8011 12-20 27 See Note... .113 6.57, 61)6, 75, 43, 

5 15 'Irmo'2573 456 
50511 Vol. 6 8111'263.... FX101(1 2272 6/15 U11189 6.57. 61)6, 75, 13, 

257.5 456 
506 Vol. 7 UC509 See No te All I0-10 I See No e... .113 61)6, 76, 43, 127.3... 

5-5-5 15 See Nola... .113 
50611 Vol. 6 SI(P263.... See No te .514 2279 27/15 U11189 .1191 606, 6C6, 13, 257.5, 

185-1101 
510 Vol. 6 # 6 See No le 55 2292 4 CM 172 - 657, 61)6, 6C6, 42, 80 456 I 

517 Vol. 17 500\I No I See No le A3 8-8 I See Note... .113 35 291 C3 6.57, 61)6, 75, 41,074 156 10 
Tone 22 75\1 No. I See No e A3 5 15 TSf01 

.01-.01 l(ulfer 1114 
AC521 Vol. 40 1:12 8 4 I1S213 21, 15.80 I 

532-3 Vol. 6 ((7 6 3 2,5-_ I See Note... .147 36, 33 
Tono 21 (1 

535-6 \el. I. E7 6 1 8-1, 4 See Note... .113 15, 21, 47, 80 I 

517 \ ol. 6 1:7 6 5 4-4 4 See Note... .113 15, 2_ 1, 17, 80 I 

5175 \o1. 6 117 6 3 I 1 4 See Note... .113 15, 21. 17, 80 I 

553-8 Vol. 6 (:7 6 _ 12-12 6 See Note... .113 61)6, 6Cb, 43, 127.3.. 456 
.1-1 15 TNI10 

555 Vol. 6 1' 6 1:X250 1.5-4.5 I Sea Note... .113 58, 57, 27, 255, 80... I 

570 Vol. 6 J 6 EXI000 8-4 1 See No e... .113 2A7, 57, 58, 255, 80. 455 1 

Tone 
2 

K12 5 15 TS101 
600 Sol. 6 J 6 EX500 16-16 27 See Note... .113 6A7, 78, 37, 6C6, 43, 

Tone 22 K12. 4-4 15 TN l 10 257.5 456 
605 Vol. 17 50051 No. I 6 See No te Al 8-8 1 See Note... .113 22 2531 C3 606, 6A7, 75, 41, 84.. 175 10 

5-5 15 TNI10 
.025-.025... Itutfer 1411 

607 Vol. 17 50051 No. I 6 Seo No te Al 1t-8 
5-5 
.01175 

1 

15 
Sr, Note... 
'1'.'.110 
Itutfer 

. 113 

.1111 

35 294 C3 61)6, 6A7, 75, 41, 81. 456 IO 

609 Vol. 6 # 6 Ser No lo A5 '_'291 27/15 1111182 .1195 6A7. 6I.7, 6.17, 43, 
237.5 156 

610. 6101,5V Vol. 17 # 6 See No le 55 2292 4 C111172 6:511, 61.7, 6116, 6E5, 
61'6, 80 456 I 

# Data not substatttiat(41. * IM PONT \\T: Real Notes in Note Section if xpeoilied in Note Column. 
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MALLORY-Y'LY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
i. F. 
iseak 

Trans. 
Cir- 
cuit 

Use 
Cif- 
cuit 

Correct 
Replacement 

Switch Bias *Note Original 
Part 

Cir- 
cuit 

Correct 1 

Replacement 
*Note Vihr. 

Conn. 
Replace - 

ment *Note 

DEW:11..11-Conti llll e d 
611. 611,1,W Vol. 6 7 6 See No le AS 20-12 27 111118' .1195 6A11, 6K7. 6116. 6F5, Tone 21 i See No le AS 5 15 1.5101 43. 2575 456 612. 6121,5V, 615, 

6151,W Vol. 6 * See No le 15 2301 27/15 U1(18' .1195 «All. 6K7, 75, 43, 
25/1 456 10621 Vol. 7 P .1 See Note. .113 II. 15, 80 1 '1' 21 NI 

630 Vol. 6 117 5 16-16-8 11 See Note. .1196 78. 617, 77, 43, 2575, 456 Tone 2' 512 5 IS Ts i 01 .1196 
1)17.632 Vol. 41) <:12 6 30, 31, 32 637-11 Vol. 6 Y 

'16 37 '18 610 Vol. 17 N '210 I CN152 47 See Note C6 (.1)6, 617, 75. 41, 114. 175 10 5-5 15 TX11111 
.025-.025. Huller 1314 1C724 Vol. 10 ¡ See No te 15 I .5-3-1 3 See Note .131 24, 27, 45, Ile 3 724-I Vol. 6 F12 6 12-8 I See Note. .113 21, 27, .15,80 3 'lone. 41 t See No le AS 

)C727 Vol. 40 * See No le 15 24, 27, 45 746 7N1 Vol. 6 E7 6 8-11 4 See Note. .113 '15 27, 21, 47, 80. ... 175 1 802, 803 Vol. 17 N 1141-8 S See Note. .113 58, 217, 216, 2 15, Tone 21 (I .1-4 15 TN Ito 471, 8(1 456 1 801, 805 101. 76 N 6 2282 26 CS I 33 58, 217, 216, 215, Tone 76 N 2286 26 1111262 45, 80 456 I 9259 IS TN i i i Ill IA Vol. 45 N 8-8 I See Note .133 61)6, 6A7, 17, 42, 80. 156 I l'one 22 1112 10-10 15 TN ill 
EA HI. 

21.'21C Vol 13/10 0111.210 1-^-4-I 3 See Note... .111 26, 27, 71A, 80 11 2111G, 2211C. 2111C 
311/C, :121 )1 ' Vol. 7 .l 011. 71 A 31 \l. :I2\( Vol. 7 I. See No te A 10 1-4-24 I See Note. .111 27, 45, 80 1 33S 11' Vol. 1/7 5K I -I -I 1 See Note. .111 21. 27, 15. 80 1 111C, l21C Vol. 7 K 

1 1-2-1 1 See Nele . III 27. 45. 80 1 

Et:1101'111 /N 1.: 

Vol. 6 Y 8 4 11S213 24. IS, 80 1 TOM` 41. 1112 
5:1 Vol. 6 1.12 2-1 25 See Note. .111 21, 45. 80 3 4 Vol. 6 Y 679011 4 11112(,1 . .11116 511 57, 17. 80 I SI VI 3 1)12 1-' 25 See Note. .111 21 27, 45, 80 I 5 V..1. 77 N 8-71 4 55. 57, 58, 17. 80.... I 5 I Tone 22 Y 

.11S213 

SS (13yrialron) Vol. 6 117 8 1 llS2t1 24, 45, 80 175 I Tone 41 1112 
SS (11ev.) 6 Y 8 .1 11S213 24. 27, IS. 80 175 I Ill Vol, 77 N 8-8 1 RS213 58, 55, 57, 47, 80... , 175 1 Tone II 1 
12 Vol. 6 G7 6 " 11 4 See Note. .133 57, 58, 47, 8(1 175 I 4 4 See Note. .115 
11 Vol. 77 N 8-8 I 11S213 55, 57, 58, 47, 80.... 175 I Tone 22 1 
IS Vol. 77 N 11-8 I I1S213 .1166 58, 57, 55, 47, 80.... 80 175 I Tone 4.4 Y 
16. 17, 18 Vol. 77 N 8-8 I 11S213 .1166 55, 56, 57, 58, 47,110. 175 1 Tone 22 Y 
20 Vol. 77 N 11-8 4 11S213 .1166 58, 57, 55, 47, 80.... 175 1 Tone 11 Y 
35, 36 Vol. 

Tone 
15 
22 

500111 No. I 

N 
See IX, le 1:1 8-8 

8 
I 

12 
11S213 
11521.1 

.113 

.113 
55 56, 57, 58, 46, 80. 175 7 

See. .. t.. .l 1001' 
38 t..1. 6 G7 2 8-4 4 See Note. .113 57. 53, 17, 80 175 1 40 Eelhoelle Vol. 6 Y 6 EX :100 8-4 4 See Note. .11.1 24, 35, 47, 80 1 44 Vol. 6 Y FX300 679011 4 1111261. .1186 58, 57, 47, 80 1 50 Vol. 6 13 8-8 4 11S213 24, 27, 35, 47, 80 175 1 Tone 2" Y 
60 Vol. 6 Y 6 EX200 8-8 4 11S213 .1166 24, 27, 35, 47, 80.... 175 1 Tone "" Y 
7011c 101. 6 Y f. EX200 6 1 See Note. .1111 37,39, 71A 175 'l'one 22 Y 
110 Vol. 6 5 6 EX200 8 I liS213 21, 27, 35, 47, 80.... 175 1 Tone "' Y 4 1 11S21 I III 5 01. IS N 6 8-Il 4 155213 .1166 21, 27, 35, 47, 80 ... 175 1 Tone "' Y 
90 5.1, 6 Y 6 EX200 8 I 11S213 21, 27, 35, 47, 80 175 I T.IIIC ''' Y 12 I 11S215 90 (Bev.) Vol. 6 H7 " 12 I 115215 21, 27, 35, 47, 80.... 177) 1 n1110 22 A 8 1 11:4213 110 Vol. 7 UC509 6 12-5 21 C'S 145 78. 77, 38, 1273 Ill IS '15101 Ill Sol. 7 UC509 EX'15() 12-5 21 (7N112 78. 77,:18. 1273 10-10 15 T-\ 1 t I 119 Vol. 18 N 8-1 I See Note.. 217, 58, 216, 2.15, 80 456 1 Tone 2' K 12 1 '1(17 15 TS101 

.113 

124 Vol. Ill N 8-4 1 See Note. .113 56. 57. 58, 216, 215, Tone 2" K 12 10 15 TSI 06 80 456 1 126 Vol. II N t 8-I I See Note. .113 217. 58, 216..215, 8(1 456 1 128 Vol. 7 UC509 See No te 11.1 5-12-S 8 U111112 78. 77, 43, 2575 
5 15 TSUI! 139, 139C Vol. 18 N 8-8 1 Sec No e.. .113 6A7, 61)6, 75, 42, 110. 456 1 Tone 22 * See No te 15 10 15 TS I 06 143 Vol. 18 N 6 156 1 C'S 151 217, 58, 216, 215,110 456 I 307 15 TSIIII 100 Vol. . . N 6 16 II CSI 26 I Tone "" 

-í5 
K 12 8 11 CS 12') 

17:11 Vol. N 8-4 I See Note.. .113 S/1. 2A7. 2 56, 2%5. 80 456 I 1731, 17:111 Vol. 18 N 8-4 I See Note. .113 "17, 511, 2 16, 2,55, 811 456 1 
10 15 TS] 01 1800 Vol. 6 Sill'263 %en No te .114 8-4 1 C'S 151 58. 57, 215, 81) I 10 15 T5101 7110 Vol. 7 UC509 See No le All 12-5 24 C'S 112 77, 711, 38, 1273 
10-10 15 TN1L I 7114 Vol 6 SHP"63.. See No le Al 5-16-5 II U11102 .1131 617, 6116, 75. 43. 

2575 456 7121 Vol. 18 N 8-4 I CNI51 58, 57, 56, 2.16, 215. Tolle 22 15 I' 10- 15 'FS106 80 456 I 7126 Vol. 7 UC5II9 See No te 114 5-12-10-10. 21/15 See Note.. .115 77. 78. :III. 1273 7127 Vol. 18 N 8-4 I Sec Note.. .111 58, 217, 216, 255, 811 456 1 Toe 22 Ix 1 ' 10 15 TS106 

t Data not substantiated. 
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M Tt RY-YAX:.EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 

Cir- coil Clr- Correct 
cuit I Replacement Switch Bias * *Note Oriybaal 

Part 
Cir- 
cwt 

Correct 
Replacement *Note 

Vila. 
Conn. 

R.. .lace- 
omit *Noto 

El)ISI)N-BECL1, 
36 Vol. 42 (7 r, 11-8 4 Sex Note... .113 24A, 58, 47, 80 

Tone 22 1,12 
5:1 Vol. 6 Is 12 6 EX 200 16-11 6 See Note... .113 6C6, 61)6, 43, 225/5.. 175 

4-4 15 TNI10 
5:1L\V Vol. 6 K12 6 I?X200 16-8 6 CN145 617. 606, 6C6, 43, 

2-I 15 '1'11111 25/,5 115 
55A Vol. 17 N 6 16-I6-1-1-2.. I1/I5 See Note... .11:3 617. 606, 75, 43, 

2575 156 
63 Vol. 56 N 6 16-16 I S.., Note... .133 :37. 6A7. 61)6, 73, 4:1, 

I I 1,15 Sc.; Note... .11:1 25/5 175 
63Á\V Vol. III N 6 16-I6 It S.,, Not.... .11:3 61)6. 6\7, 75, 43, 

.1.-I. it IS See. Note... .113 25/5 115 
66A\V V. 17 N 6 16-16 8-1-1... I I Sex Note... .133 61)6. 617, 75, 43, 

_257.5 456 

'riioti.ts t. I.1)IS0 ,\ 
"Al.b.y" I1ultrr . Vol. I I Sül'22711.... .... ....... 011, 711 
(Splitdorf) "Abbey" 

Jr Vol. I4 Slll'2711.... .... 1-6 I See Note. .111 .... 26, 27. 711. 80 I I 

CI (SC) \ ml. 10 SISI'277... (Item) :135 2.5-22,5-2.5.. 211 Sean Note, .. . LC 26, 27, 511, 81 2:1 
Ilel;en. It) S111'276.... (Iron t.) A:15 

C2, li I. 112 (Jr., Jc. 
25 Cy.) \'ol. 10 Sil1'277... (Bear) A33 2_-1 :3 See Note... . RI 26, 27, 50, 81 8 

llegen. 10 S,Ú'276.... (Fron t) 135 .... 
C2, III. 112, (Jr.. Je, 

fill Cy.) Vol. 10 SIII'277.... (I(car) 135 2-I 4 See Note... . II" 26, 27, 50, 81 22 
Bogen. l0 5.11'276.... (Fron t) A35 

C4. 114, 115 (CI..ssi. 
7 -It) Vol. 21 MtI':io6.... 2-2-I 3 See Note... .111 27, 43, 80 7 

114, 115 (I)C) V0I. 21 1)111':506... 1-2-2 I See Note... .1111 27. 71A 
116. 117 \ml. 20 '1'111'607.... .... 1.5-1-1.5.... :3 See Note... .III 21. 27. 5, 80 7 
(Splitdorf) 115 \,,l. 0 SI1I'277.... (Hear I A IS 2_-I 4 Sex Note... . III 26, 27, 50, 81 2_2 

llegen. 0 Sitl'276... (Erma I) A 15 

(Splitdorf) IN 6 \ ml. 0 S111'277. (Bear) A 15 2.5-2,5-2.5.. 28 See Note... . U2 26, 27, 50, 81 23 
Hegel'. tl SI)I'276.... (Fano I) A 15 

(Splitdorf) E-17 S... Vol. 0 j See' \o te \ l(. $ I Ser, Note... .111 26, 27, 711. 80 II 
Splitdorf 1'11)1... \ ol. 11 $ .... S.'.' NO te 116 2-I 4 Ser Note... .112 26, 27, FO, 81 22 

El LEN II \1)1)) L Ili S. 
5 Tube Beg. 12 I 8-8 4 See Note... .113 61)6, 6C6, 76, 12, 81. 1 

Sen. 7 I) 5 , 

ELEC. AUTO LITE 
N... I I Vol. 7 I1C310.. , . 35, 24, 21. 71 A 
062A, 3622. \ ..I. 15 N 4 15 TS 105 1 206 C:3 39, 36, 37, 41 "62 

'Pone 21 I, 
072:1, 3722.A Vol. 18 N 4 12 CS123 _ 211 39, :16, 37, 41 262 

Tone 44 I. 4 15 TS105 

E X A (Elec,ric & Aut o,uulive I'rodu cis Co.) 
4M Vol. 6 S11I'26'i 6 8-8 I See Note... .113 78. 77, 38, 1221,3 

5-5 15 TN I 10 
IL -5 Vol. 6 Sit P263. IEX500 16-10 I See Note... .113 617, 78, 77, 13, 2525. 125 

5-5 15 TN110 
6AW Vol. 17 N 8-8 1 See Note... .113 78. 617, 75, 12, 80.... 156 1 

5-5 15 TN 110 
SW -6 Vol. 18 N 10 I See Note... .113 2A7, 58, 216, 2A5, 80. 4.56 1 

5 1.5 TS105 
25ASV Vol. 17 N 8-8 1 CNIS2 6A7, 78, 75, 42, 110... 156 I 

3-5 15 TN'IO 
30AW Vol. 17 N 111 -25 1 See Note... .113 78, 617, 75, 43, 257.5. 456 

5-5 15 TN Ito 
35Á1V Vol. 17 N 8-8 I See Note... .113 78, 617, 75, 42. 8(1... 456 1 

5-1 15 TN 110 
IL551,\V. , Vol. 6 SI1P26:3.... FX500 25-10 6 1.111 182 617, 78. 77, 43, 257,5. 1223 

5-5 15 TN 110 
:103 Vol. 6 S111'263.... 1X500 10 I CSI2I 6 \7, 61'7, 1217 456 

5-5 15 '1'N 110 
3031,\1' Vol. 6 SI1P263.... 1'X5011 I I CS121 617, 61'7, 1217 456 

3-5 IS i'NILO 
303S\V Sol. 6 SI1P263.... 1'X50(1 10 1 CSI24 617.6F7, 12.17 456 

5-5 15 1.111110 
405 Vol. 6 S111'263.... FX500 16-111 I See Note... .113 6\7, 61'7, 13. 1227,3.. 456 

5-5 15 TNII0 
4051,W Vol. 6 SItP263.... FX500 16-10 6 See Note... .11:3 6A7. 61'7, 43, I2Z3.. 456 

5-5 IS T N 1111 

EI.ECTRICti. III -SE tliCII 1. %BS. -See"Erla" 
ELECTRON IC 

331 8-8-20 I 1.01190 1197 31 292 C:3 81 
.02-.02 Buffer III I 

:332:12V 8-2-25 1/19 1111190 .1197 31 1.292 C3 25/.5 
.02-.022 Buffer 1114 

1.1. -ELY 
4 Tube Midget Vol. 6 .1 6 I?X200 4-4 23 CM 170 513. 57, 47, 80 1 

Tone 22 1 

7 Tube A\1' Vol. 56 31 6 13-8 I Ser. Note... .113 55, 56, 57, 511, 215. Ice 465 1 

Se... 7 C II) IS 'rstal 
Toma 22 1 

10, 15 Vol. 
'Pone 

6 Sl1l'26:3 
1 

FX300 
See No te Al 

I-1 2:1 CM 170 58, 57, 47, 80 1 

20 Vol. 17 M 6 1-8 4 Se' Note... .113 57, 58, 59, 55, 80, 56. 465 I 
'cone 22 1. 25 15 TS 102 

64-1 Vol. 18 N 6 8-8 23 See Note... .113 6A7, 61)6, 75, 42, 110. 465 I 

Tone 22 Y 
815 Vol. 17 N 8-8 1 See Note... .113 55, 56, 57, 511, 215, 811 465 1 

'Pone .1-1 'I 

rill:(:. SPE(:. EXI'O I)'1'Colt I'. "SL rallield" 
11502 Vol. 6 (112 6 .o . 20-20 6 1111190 .113 617, 61)6, 75, 13, 

10-10 15 'I'N 1 I 1 25ZS 156 
:38 Vol. 6 UC509 6 1X2 5O 8 21 (1St 22:4 61)6, 6C6, 38, 127,:3 

10 IS TS] 11 

45 Vol. 6 SI ...... 8-12-10-10.. I/IS SI, Nob.... .11.5 61)6, 6C6, 4:3, 2575.. 
.111 Vol. 6 SI I\2511 16-122-I0-10. 1/15 See Note... .145 61)(/, 6Có.:38. 257.5. 
69 Vol. 6 1512 6 1"1,200 20-20 I I I I t 40 . 11:1 I 6 k7, 61)6, 85, 4:3, 

IO 15 '1'5101 251,5 456 

$ 1)511:, not xula.tanliatel. * IM I'/)liT 1151': Bead Not ea is Nata Sect' 'f q.ecilied in Note Coltman. 
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MALLORY-YAx. Y RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
ANO MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tules Used I F' Peak 

Trans. 
Cir- 
coif Uso 

Cir- 

I 
coif 

Correct I 
Replacement Switch I Bias I *Noto Original 

Part 
Clr- I 
coif 

Correct 
Replacement 

*Note Vibr. 
Conn. 

Replace- *Note 
menl 

ENI t RS( N 
I3 -AC -10 Vol. 18 N 6 12-8 I See N01e... . 113 58, 55 56, 57, 40. 82. 175 3 Tone 41 1' 

Stipp. 3 1:12 
CS \ol. 6 $ See No le 15 :\-101 4 CSI 31.. .11:1 21, 35, 17, 80 175 I 1)C-1 Vol. 7 X 6 Ser N0 te AS I -I I Sip. Note... .117 '19 '16 '33 
1)5 \ol. 6 Y ...... I;.\í9(l 11C!91 .. 4 C11172 511. 57.17.80 156 1 1 Vol. 6 11 1 _2 11-3-1 3 115213 .1166 27. 21. 45. 811 3 G4 Vid. 7 1I I -I I 1N I t0 39, :36, :38, :17 

5 5 15 I\ 1111 
115 Vol. 6 1 6 I:\:11111 1.1:61 I I 11111112 .11:11 711, 77. 43. 257.5.. 17.2.5 
1151. Vol. 6 1 6 i:xSlo1 1.1:611 II 11111112 .11:11 6A7, 78. 77, 1:5. 21'/.35. 1:12 
J Vol. 6 ... $.. See \o te A5 1 I 4 Sc. Nol.... .113 21.A. 35, 47. 80 I JS 1ol. 6 See N0 te AS .11111. 4 CSI'Il 21, :35, 47, 80 175 I KS 1 ol. 7 (: 6 I 13 4 CSI 'VI 35, 24, 27, 17, 811. , .. 175 1 Tone 22 (112 I 13 See \ole... .11:3 
LA (Early) \ol. 7 Y EÁ:101) 8-1 4 1:11161 78, 77, :38, I V 

- IS 'I ;SIIII 
1.:1 (Revised) Vol. 7 1' 1'X:311(, 1S-4 

5 
4 

IS 
1:\I 161 
'1;511(1 

61)6, 6C6, 311, IV.... 
I. 1C1 Vol. 6 $ See No tae 15 4-4 4 See \ole... .113 511 57, 17,80 1 LACS Sol. 6 $ Set) No le A5 8 I See \ole... .113 58 57, 17, 8(1 I 

1 4 See Nole... .11:3 
NI 1C7 Vol. 6 E7 6 _o 11C9 4 C\1172 .113 58, 55, 47, 80 175 1 Tone 34 1 
S7 Vol. 6 I'7 6 ICI2 4 CM 172 11:3 58, 57, 59, 80 465 I 

IC43 20 '1'5101 
S50 Vol. 6 E7 6 IC12 4 C\117^_ 13:5 58, 57, 59, 80 465 1 

1(X13 20 Tslol 
'I' Vol. 6 G7 6 3 1103 4 See Note... .113 '35, 21, 47, 80 I 

110.1 4 CSCSI 
TS Vol. 6 G7 6 3 1310 4 See Note... . U'f 35, 24, 47, ttu I \ 10.1 4 CSI31 
V4 (1.urly) Vol. 7 Y EX300 8.1 4 CM 171 78, 77, :18, I V 

5 15 TS101 
V4 (Revised) Vol. 7 Y EX300 8-4 4 CM 171 ... 61)6, 6C6, 38, I V.... 

5 15 TSI01 
1911\4 Vol. 6 Y EX KICC14:3:.. 6 C\1.5 617,6F7,4:á.257.5.. 456 KI.C115... 15 T1110 
:31,\V Vol. 6 1' 6 I:\:300 Is C68 I I (111182 . 1131 617. 78, 77. 4:3, 237.5. 132 5k Vol. 17 5110\1 No. I See N0 te 13 8-8 I See Note... .113 29 277S 78, 6:.7, 85. 42 172.5 5O 

111-10 15 TNIII 
6A Vol. 17 5001\1 No. I See i5.0le 13 8-8 I See Sole... .63 2'_' 253Y C3 78, 617, 85, 4I. 8.1... 172.5 10 

10-10 15 See Note... . 113 
.008 Bolter 1114 

20A Vol. 6 UC509 6 E\200 I IC31 1 CN 14(1 36 37, 38 '39 
IIC:12 15 TNII:3 

23 (411) Vol. 6 7.12 6 1:X2011 1109:1 1 CM 172 617, 77. 12. 80 456 1 251 Vol. 6 ÚC509 6 1\SOu HC31 1 1:1 1 111 36, 37, :18, :19 . , .... . 

IIC32 IS TN 113 
26 (I)AC5) Vol. 6 Y 6 EX500 8-8 4 See Note... .113 511 57. 17, 80 456 1 28 (Si) Vol. 6 Y 6 EÁ:100 11C93 4 (:51172 61)6, 6C6, 42, 80.... 456 l 

IC13 15 'l'S111 
10 Vol. 6 Y 6 I:A31/0 KCne 11 U11182 . 831 78, 77, 1:5, 2525 172.5 30ASV Vol. 6 Y 6 F.1390 KC68 II UI1182 .1131 25/.5, 13. 77.78..... 456 311E\V Vol. 6 Y 6 1,C68.. I I U111112 11:11 6:17, 78. 77. 13. 251.5. 1:32 12U55 Sol. 17 N (11CC1:57... 6/15 U13189 .1598 6:17. 61)6, 75, 43, 

257.5 156 3315V Vol. 6 Y 6 I:X:3011 KC61t 11 1111182 .11131 257.5, 13. 77, 711 4.56 :3:31,\V Vol. 6 Y 6 If \3011 1 C611 II 1111182 11:31 617, 78. 77, I:3, 257.5. 132 11C (C6-1)6) \ 01. 18 M 8-8 4 Set Note... .113 6 58, 6K7, 75, 6F6, 110. 456 tone 22 111 6 
:13 (T6) Sol. 17 N 6 12-12-8 I I Se. Note... . 113 78, 75, 43, 2575 172.5 

5 IS 'I'SI(11 
36 (115) Vol. 6 E12 12X150 8-6 1 Sc.', Note... .113 61)6, 76, 12, ISO 456 11 

12 15 '1'S1111 
38 (116) Vol. 17 N CCC125.... 6/113 1111190 11:3 6A7, 61)6, 257.5, 4:5, Time ^2 6 Y I IC:12 15 TN 110 75 456 :18 (U61)) Sol. Z12 6 EÁ200 CCCI25.... 6113 1111190. .. .153 617. 61)6, 257.5, 43, 

11E32 15 'I'S I tO 75 456 39 (0 -SS) Vol. ...$.. SIN 6 8-8 4 (:51172 2A7, 2137, 47, 58, 80. 456 II 
4 13 See Note... .113 
5 IS '1'5191 

40 Vol. 17 0 6 I'C83 I t I IS 18_^ ,I131 687. 257.5, 43, 78.... 175 41 Vol. 6 Y ...... 1;X511(1 8-8 I See Note... .13:3 58 57, 47, 8(1 456 42 (U6) Vol. 17 N CCC125..., 6/1:1 See No.e.,. .11:3 6.17, 61)6, 257.5, 43, 'Tune 2_^ V See No te 14 IIC32 15 'I'\ 110 75 .156 42 (U60) Vol. 6 7.12 6 EX200 CCC125.... 6/13 See Note... . (t3 617. 606, 2525, 43, IIC32 IS TN HO 75 456 45 (6111)) Vol. 6 E7 6 4 8-I 4 See Noto... .113 6116, 617, 75, 42, 80. 456 I 
8 12 See Note... .11:1 
5 15 'I'S101 

49 (U6) Vol. 
'I'onu 

17 
nn 
6 

N 
1 Ser, No le A 1 

CCC125..., 
I IC:12 

6 1:1 

I S 
See Note., 
'1'N 1 10 

.13:1 617, 61)6, 257.5, 43, -. - 456 49 (U61)) Sol. Z12 6 13Á20u , .. CCCI_,'.. 6 1:4 See .11:j 6 57,617, 61)6, 25'í.S, 43, IIC32 IS 'I'N110 75 456 5(11. Vol. 6 E.7 6 IC42 4 CS1172 133 55. 56, 58, 59, 80.... 115 I 'tone 31 1. I C 13 20 'I'S1(11 
5051 \ ol. 6 E7 I1C9 4 CM 17_^ 113 47, 55, 56, 58, 80.... 175 I Tone 34 1' 
11V55 Vol. 7 II ...... 2 8-4 4 See Note... .11:3 24, 17. 56, 58, 80.... 445 1 59 (ÚS5) Vol. ...$.. MN 6 8-8 4 See Note... .133 217, 2117, 47, 58, 80. 456 

4 1:3 See \ole... .113 
5 15 '1'5101 ... 

65 Vol. 7 1111500 3333.. 2 -I -I I See Note... .III 21, 27. 45, 80, 99.... 21 71 (1 W7) Vol. 17 11 6 8-8 I See Note... .11:1 606, 617, 75, 42, 80. 456 I 'Forme 41 1 3333.. 4 13 CSI21 
77 Vol. 17 11 .......... ...... ...... ... .. 8-13 I See Note... .113 216, 47, 56, 58, 81)... 172.5 1 Tune 34 1 
101 (C6-116) \ ot. Ill M 8-8 4 Ser Note... .113 618, 6K7, 75, 6F6, 80. 456 l Tolle 22 AI 6 
103 (F5) 1 ol. 17 N 7 IC6, 31. 25S, 30, 33, 

I.L1.25 456 103 (I I I) Vol. 20 t See No te 119 25C-2091.. 30 1J11191 .113 57.3, 618, 6C5, 61:6, Totie 22 N 1 IC1.3 19 'I'SI01 6116.6K7 456 1 106 (11611) Sol. 18 N 6 2CC-19.1.... 27 CM 165 617, 606, 6116, 6F5, 
43.2515 .156 107 (U6.1) Vol. 18 N 6 ZZC-192A.. 11/27 U11182 .1399 618, 6K7, 75, 43. Tone ^2 11 YC91IA II CSI21 .1199 2.57,5 456 

1015-110 Vol. III N 6 21)C-203. 6 CM165 111011 617, 61)6, 75, 43. 
2575 -156 111 (U6A) Vol. 18 N 6 ZZC-1921.. 11 U11182 .1199 618. 61.7, 75, 43, Tone 22 NI 1C -98A.... II CSI21 .1199 257,5 156 

$ 1)utn nol subs antiate.l. 
90 

* 1111'011 I'SNT: Resol Note in Nota Seel it specified i0 Note Colon",. 



MALLORY-YAxi-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIIRATORS 

Types of Tubes Used 
1 F. 
Poak 

Trans 
Cir- 
cuit 

Cir- 
cuit 

Curren 
Replacement Switch Blas * Note Original 

part 
Cir- Correct 
cult Replacement Note Vlbr, 

Conn. 
Replace- 

tnent Noto 

KAI EI(4(IN-Contitu, 
250. 

,,I 
Vol. 6 Y 6 I:\:11x1 KC611 I I 11111522 .11:11 711. 77..3, 257.5 ..... 172.5 250 111 \ ol. 6 1 6 I; \:500 I. C68 11 1111182 . 1131 257,5, 13, 77, 78..... .156 2.501,W Vol. 6 Y 6 KC68 II U11132 .1531 6A7, 78. 77, 43, 257,5. 1:52 

28(1 (6'61)) VIII, 17/IS L\1........ ...j.. Ser No I 1:57 IC6, :34, Lí6. 33, 
1,1,1x25 456 300 Vol. 6 Y 6 EX 30( isC68 11 1111182 .1131 78. 77, 1:1, 25/,5 172.5 

:121 \ \V, :5:30 1W, 
350A\V... ... Vol. 6 Y 6 I;\:300 Is(:615 11 1111182 .11:11 257.5, 13, 77, 78.. 156 1211,W.:S50.LW,... 101. 6 Y 6 EN3141 10 '.611 II 1511111` ,1531 61.7,7íL77,'13.25%5, 132 

575 Vol. 17 II 6 1'(:83 II 1111132 .11:31 - 6117. 25/.5,.13.78.... 175 í751,W Vol. 1:3 0 6 EOM II 11111'12 1111 711, 6 \7, 6117. 77, .1:3, 
257,5 125 409, 410, 411 (A4),. 1 ol. 6 1 6 E\300 HOPI I CN t II 78, 61''7, :18, IV 

I1C83 15 TNIt(1 
415, 116 Vol. 6 1' 6 E\:100 8-I I C31161 11:3 78, 77, 38, 1 V 
415, 416 (Ileai.s.sl).. Vol. 6 Y 6 1$\:100.... 8-1 

8 
4 

IS 
See Note... 
'1'5kí1 

.153 I V, 6C6, 61)6, 38.... ...... 
420 (V4) Vol. 6 Y 6 E\:100 (11:711 4 CM 160 113 78, 77, 38, I V 
456 Vol. 6 1 6 EX:100 kr:68 11 U11182 .1131 77. 78, 13. º57.5..... 456 667 Vol. 17 I Meg. No. I 6 See No ill :\ I 6-10 I See Note... .113 37 296 C3 617, II, 75, 711, 81... 172.5 10 

5 15 TS101 
.1113 Buffer 1114 

678 Types I anti 2.. S'oi. ... j.. See Note, .. :119 I-:5 1 Sew Note... .153 5 '^' C3 78, 6A7, 6137, 41.... 172.5 10 
'Pone 39 1112 .I-8 13 See Note... .113 
Supe. ...j.. CI MI' Sew No le 133 5 15 '1'8101 .116 

.112 Bolter III I 
1.755 Vol. 6 E7 6 º 11..1'2 4 1:11172 I1:I 55, 56, 58, 59, 80.... 115 1 

'1'o.,u 34 Y IC13 20 'I :SI01 
M755 Vol. 6 E7 2 11139 4 C11172 113 47, 55, 56, 58, 80.... 175 1 'lone 34 Y 
S755 S ol. 6 E7 6 2 IC 12_ 4 C31172 133 58, 59, 80, 57 465 1 

IC13 19 TSIOI 
770 (AW7) Vol. 17 0 6 8-4 1 See Note. .113 6:17, 61)6, 42, 75, 80. 456 I Tone 41 Y 1 13 CSI2I 
965 Vol. 17 I Mer:. No. I See No lee 119 2CI00 I See Note... .133 37 296 C3 617, 41, 75, 78, ill... 172.5 IO 

IC13 15 '1'5101 
.02 Buller III l 

EM 1'111 L 
10 Vol. 7 110509 6 E\:500 16-8 6 C31165 .133 2525, 36, 39, -13 

2-I 15 TN110 .116 
20 Vol. 7 UC5O9 6 FIX 3110 16-8 6 C1116,5 133 39, 36, 37, 43, 25/..5 

24 15 TN 110. .116 
30 Sol. 6 S111'263.... 6 16-8 6 C\í165 113 77, 78, 13,2575 175 

2 I IS TN 10 
4(1 Vol. IR N 6 16-16 I U11190 .1113 6.17. 78, 75, 4.3, 37, 1-1........ 18/15 See Note .It3 2525 175 
4(ISW Vol. 18 N 6 1-16-16-8 I8/11 See Note... .11101 6A7, 6116, 75, 13. 

25/,5 456 
51 Vol. 17 N 6 112-0 4 See Note.. .11:4 2A7. 58. 2:16. 2.15, 80. 175 1 
60 Sol. 17 N 6 8-1 I See Note... .11:1 17 See Not e C6 78, 6A7, 75, 4.1, 81... 175 10 

2-4 IS TN1I0 .116 
10-10 ...4.. TNIII 
.02 Buffer 1111 

71 \ol. 18 N 6 lo -11 23 See Note... .113 21,5, 2\6, 2\7, 511,110 175 1 

71 Vol. 6 C12 6 8 R 4 See Note... .11:3 58. 57, 2A5, 80 162.5 I 100A(' S ol. 8 (7 6-6 4 See Note... .133 57, 58, .17, 80 l 4001)C Vol. 3 (712 FX2011 19 16. 3:3 
I5OA Sol. 17 N 6 164-16-4-2.. 8/13/15 See Note... .11102 617. 61)6, 75, 13, 

2575 456 
46011 Vol. 17 N 6 16-4-16-8-4.. 8/15 See Not.e... .11101 6136, 617, 75, 43, 

2_525 456 
470C Vol. 17 N 6 8-16 1 See Note... .11:3 58. 2A7. 2117, 21.6, 

2 1:3 Ser Note... . 113 222:15, 80 4N. 1 

I -I........ 15 TN 1111. .. . 

480C Vol. 17 N 16-4-I6-8-4-. 8/I5 Ser \oI..... .111(11 6U6. 617, 7.5, 13, 
6 13 See Note... .11:3 25/5 156 

500AC Vol. 8 G 5-8 4 See Note... .113 58 57, 17, 811 I 

Tone 22 K12 
5001)C Vol 6 C12 16 17, :33 
550,\C Vol. 6 C12 6 EX31111 6-6 4 See Note... .113 58. 47, 110 I 

Tone 22 1,12 
575 Vol, 6 (77 6 8-8 4 See Note... .133 57, 58, 55, 47, £01... , 175 1 

'fono 22 1,12 .. 
6O0AC \,.l. 7 C 6 8-8 4 See Note. .113 58 21, 17, 80 1 

'Pone 4I ís12 
711(11)C Vol. 6 (77 6 EX200 19 37. 18 

Tone 44 1.12 

Eli L 1 

III (li,wer Pack "\") Vol. 13 NI 2-1-2 3 See Note... .112 26, 27, 50, 81 e 
112 (Power fuck 

\ul. 40 C12.. 1-9-^ 3 See Note... .111 26, 27, 71A. 8(1 I I 

.i0 (2173) ' \ ol. 7 J 6 8-8 I See Note... .153 21, 27, 35..17, 1311..........3 
Tone 

6 
j See Note AS 

31, 32, 33, A3, 113.. Vol. (i7 2-1 :3 See Nole... .11:1 27, 45, 8(1 3 
.0S See Note... .119 

35, 37, 311, :39 (23(1) . Vol. IS 1I 6638-0 3 115213 21, 27, 45, 80 :S 

Tone 41 0 
61, 62, 6:5 (250) .... Vol. 8 UC50I 8-2 1 See Note... . 113 21, 27, 33, 17, 8(1.... 17; 1 

7850-0 I CSI31 
71.76 (210) Vol. ...j.. j See No le 1:38 :10. :12, 7íA 
75, 77 (2:51) Sol. 12 7,12 6 30. 32, 71 A 
81, 112 (245) Vol- 7 (3 6 8-8 I Sex Note... . 113 ^_4, 27, 15, 80 175 3 

RIP, 821' (248) 
To 
Vol. 7 

N 
1í(5f11 6 5638-11 I 1íS2^ 1'3 24, 27, 35, 47, 80.... 175 3 

Tone 22 ... ..j ... .. SeeNole 15 ' 

2245C S gil. 12 F)2 6 12-2-3 3 See Note... . RI 221, 27, 43. 81) 'S 

22111 Vol. 12 6'12 6 3 -2 -I -I 3 See Note... .Ill 21, 27, 45, 80 3 
225 Vol. 25 1)111'192. 6638-0 I 118213 21. 27, 15, 80 3 

'ro0e -11 O 
271 A Vol, 25 1)111'192 6552-0 I 118213 21, 27, 45. 80 3 

Tone 57 K12... . 

115 Vol. 7 IJC501 6 Sec No te .A 1(1 69.58-0 115213 .133 15 24, 45, 730 I 

6938 -II 118211 
116 Vol. 6 (7)2 6 1-I. Ser, Note... .1511 16 18 
57(1 \ Vol. 6 K12 6 EX250 1-20-8 I 1111182 .1131 617. 78, 75. 1:1, '257,5. 262 
599 1 ol. 6 1 1 12 6 1:X230 1-211-8 1 1,111112 .11:11 6 17. 78, 75. 431. 257,5 262 
6(1:1 101. 17 N 6 1217 C\152 .113 31 292 C3 78. 64.7, 75, II, 131... 265 10 

9:128 15 T\11(1 
.005 (Suffer 1114 

Own not, snbal,utt.ialeal. * 1)11'(/1171N7': R.-,ul \ut.e in Note S.vt- if epecifieJ in No e(:..lennn. 
23 



MALLORY-YAALI_Y RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes UsedCir- I.F. 
Peak 

Trans. 

cult Use 
Cir- 
coil 

Cortad 
Replacement Switch Bias *Note Original 

Part 
Cir- 
cuit 

Correct 
Replacement *Note 

Vibr. 
Conn. 

Replace- 
men! *Note 

Elf 1. N -Goat inned 
620, 622, 623 Vol. 17 M 6 8-11 1 1175212 57, 58, 2A6, 2A3, 80. 465 

Tone 22 K12 5 15 'l'SIO1 
6:30, 631, 635 501. 17 NI I, II -11 I I(N212 57, 58, 2,16, 2A5, 811. 165 1 

Tone 22 K12 i 15 'I :Still 
5001, .5002 Vol. 6 1112 Ste No le A 14 6 12 Ser Note. . . 1.:3 78, 37, 77 38 465 

5-5 15 TN 1 I11 

5700, 5721 Vol. 18 N 6 9659 I 11 \21º 2A7, 58, 2A6, 2,5.5, 80. 465 1 

J 1 1(18 12 I :S 131) 
611111 Vol. 6 117 6 S.e N,, e A 11 9925 12 05133 47 See Not e.C9 713, 77, 313. 257.5, or 81. 465 10 

8705 I I :11:3:3 
9:3211 15 'I't\ 1 10 
.02-.1(2 Bolter 111.1 

63011. 6313, 6:117, 
6323 Vol. 17 M 6 9659 I II N2 12 217, 58, 2A6, 2A5, 811. 465 1 

'tone 22 1.12 1110 13 CS131 
111376 15 'I'S101 

7700, 7732, 7741.... Vol. 18 N 6 1 291 12 11S201 ICI., :31, :30, 19 463 

E% Elf EADY-lee Na tional Cnrbon. 

LS ERErI'E 1'1%N° See "(Ir (tat ron " 

FA 
KA60 Vol. 15 0 1-2-4 3 See No1.e... .Itl 24A, 27, 15. 80 3 
KB (81, 82, 84, 86). Vol. 15 O 1-2-3-3 :I See Note... .137 24, 27, 71A 

Sen. 12 E l 2 
K E (122) Vol. 12 Y 1:3 ...... 30, 31, 32 
Kb' (43) KG (761, 

762, 761, 766).... Vol. 24 1)131'119.... I-2-3-1 1/14 See Note... .Ill 21, 27, 45, 80 3 
KO (51) KOC (5:3, 

53) Vol. 8 I) 6 See No te A39 :1-1301-1V S I 11S213 35 04, 27, 47, 80.... 175 3 
3 -1313 -MS.. 17 TS102 

KOC (171, 173) 
110 V DC Vol. 8 F 6 36, 37, 57 175 

K11 (45, 45Z) Vol. 7 F 6 Ste No le A40 :3 -1:101 -MS.. 3 11S211 .1110 25. 27, 21, 47, 80.... 175 3 
KW (48, 49) Vol. 78 N 6 3 -1:301 -MS.. 3 115213 27, 35, 47, 80 175 3 

F.O.G....$.. F 
KX (61, 66) Vol. 42 F 6 '3 -1301 -MS.. 4 135213 35, 24, 47, 80 3 

a -1381 -MS.. 4 115213 
KY (66) Early, Late Vol. 61 0 6 't -1:301 -MS.. 1 115213 21, 35, 27, 47, 80.... 175 3 
NA (14) Vol. 61 II 6 5-1209-515.. I 11N2 12 ),A7, 61)6, 37, 42, 77, 

'l'one 57 NI 4-1313-NIS.. 15 I1N226 811 265 I 
NE (151, 152) Vol. 15 (1 6 i 1209 -MS.. I 11N242 6:57, 61)6, 37, 77, 42, 

'Pone 21 NI 4 -131:3 -MS.. 15 11N226 80 265 I 
NF Vol. 17 O 6 4-1188-51S I 14N24" 6A7, 6117, 61)6, 42, 80 125 1 

Tone a, ÚC5(12 4 -1314 -MS.. 15/19 I'SIOI 
RA (74, 76, 83, 88, 

89) Vol. 15 0 6 3 117:1 -MS.. 28 11S213 58, 56, 47, 80 175 3 
F.O.G...4.. F 3 1:381-515.. 28 115213 

3 -1301 -MS.. 28 115211 
l-131:1-NIS.. IS "1'5102 

liC (78, 79) Vol. ... NN 6 3-I 17:3-NIS.. 213 115213 58, 56, 57, 47, 80.. 175 3 
F.O.G.... .. Y"SNIP.... l 1381 -\IS.. 28 115213 

3-1381-515.. 211 ItS213 
RE (7:3, 75, 85, 98). Vol. 17 0 6 3 117:3-51S.. 25 ITS213 ... .. 58, 55, 56, 47, 80.... 175 3 

-1301-MS.. 11521:1 
1-131:1-515.. I7 TS1o2 

I1G (55) Vol. 6 G12 6 8-8 1 115213.... .13:3 57, 58, 47, 80 175 3 
II H (71, 76, 83, 117, 

88, 89, 97) Vol. 15 O 6 3 117:1 -MS.. 211 1íS213 56, 58, 47, 80 175 3 
F.O.G....$.. F 3 -1381 -\IS.. 28 11S213 

i -1301-N15.. 211 11S21:3 ...... . 

3-1313-515.. 15 '1'511(2 
11K (101 11lotosel)., Vol. 17 $ See No le AS 4 -1251 -MS.. I See Note... .11:1 4 221 C:3 :19, 81, 85, 89 175 10 

.01 ........ ...... Iittffer 1114 Ill (103Fadalone). Vol. 6 1112 6 4-1312-515.. 6 ItN231 36, 38, :39, 2575 
4-1314-\1S.. 15 '1'S101 

RN (1(15, 11(6, 107).. Vol. 17 O 6 8-8-8 8 Ste No.e. .11:3 657, 78, 6117, 1:1, 
.1-1362-M5. 6 It\235 .1110 2575 470 
4-1:31:3-N15.. IS ÚN226... 

RI' (102 SIoloaet).. Sol. 16 $ 6 See No te A5 4-1231.-515.. I 5.e Note.. .11:1 4 221 C3 :17, 39, 85, 89, 84.... 175 10 
'I'oue 40 L I -I36:3-\15.. 12 See Note... .113 

1-1367-515.. 15 TSI01 
.01 Buffer 1114 

RS (112) Vol. 17 0 6 4 -1362 -JIS.. 6 11N235 6:17, 78, 6117, 4:3, 
Tone. 2^ I 1-1:113-N1S.. 15 11N2.6 2575 470 

RU (131, 1:12) Vol. 15 U 6 4-1150-515. 9 11512257.... 6A7. 61)6, 2575, :37, 
Tone 2_ L 4-I 1.51-NIS.. 9 í1S20:3 43, 77 265 

1-1:1.1:3-515.. IS 1(N226 
RV (1048) Aulo.... \ol. 17 0 6 1 -1251 -\IS.. I 115213 4 221 C:3 6A7, 6117, 78, 41, III. 173 10 

1-131:3-N1S.. IS 11N226 
4 -1439 -MS.. 15 '1'5101 
.01 Itulfer 1114 

ION, 711-10, 79-10, 
97-10, 1:33, 134, 
133 Vol. 17 O 6 4-1488-\1S.. 28 11(52,12 61)6, 37, 85, 12, 80... 265 1 

Tone 21 VI 4-1491-515.. 28 ITS21:3 
F.0.11. ... $.. 51 10511' 

IIX 9:3, 95 Vol. 17 U 6 'I -147:1-51S.. I 11S213 58, 55, 56, 47, 811.... 125 3 
3-138-1-515.. I 115213 

11V (108, 109, 123)., Vol. 17 O 6 1-1:162-515.. 6 It\2:35 111(13 6A7. 78, 6117, 13. 
4-13.13-515.. IS 11N226 2575 470 

S. 26-:16. Vol. 25 Dlil'307.... Sea No le .53 24, 27, 45 
"7:NC" (175-11A or 

CA, 172-11A or 
C.A,SF15 75-11A 
or CA, SP45/72- 
$15 or CA) Vol. 14 Sltl'256.... :N3 27, 71 

E180, E1807 2-4-5-6 ... $.. See Note... .I11 80 
E420, E12117 1-2-34-5. ... Z. See, Note... .111 130 $. 
M250, 51250/ Vol. 7 Sl41'257.... 12-:3-4-5... ... $.. See Note... .111 27, 45, 80 3 
'Special N. C." 

(262-IJA or CS, 
265-IJA or CA, 
RP -62-11A or CA. 
Itl' 65-11A or CA. Vol. 14 S111'256.... A:1 

10, 107, I I, 117.... Vol. II 51111256.... $ ... $.. Ser. Note... .111 27. 71, 811 

15M, 15M/ Vol. I I SÚ1'_57.... 1-_2-:3-4-5... ... $.. See NoIe... .131 27, 24, 45. 80 
16, 167, 17 Nal. 4 S111'256.... (Early) :5227 1-24-5-6. ...$.. See Note:... .111 27, 71, 811 

Vol. 8 S141'257.... (Late) A4 
1800 Vol. 4 S111'257.... 1-2-2-1 ...$.. See Note .117 125, 71A 
20, 207 Vol. 8 S111'257.... 124-5-6... ... $.. See Note... .I11 27, 71, 110 2 

$ 1)ala not ,mbxlaal.ialed. 
24 

* IM í'(1ll IA NT: Ifeud Noted in Note Suet ' 'f xpecified in Note (.,Io,oa. 



MALLORY-YA-1"-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIERATORS 

Types of Tubos Used 1 F. Pik 
Trans. 

cult Use 
Cir- 
cult 

Correct 
Replacement Switch Bias *Note Original 

Part 
Clr- 
cult 

Collect 
Replacement 

*Note Vibr, 
Conn. 

Replace- 
melt 

*Nate 

111)5-Cold i n ural 
'- 257. Vol. 11 tiltl'_257. ...j.. See Note. .II 227, 24, 15, 80 3 

sil, :107 :11, 31Z.... Vol. 35 SISI'256.... $ 3 See Noto... . II 27, 71, 81) _' 

S^ a^_% 101. 8 SllI'257.... See Note,... . It 27. 71, 81) -' 

5.511 1'ol. 25 DI11'307.... $ See Note... .11 27, 21, 15. 81 1 

15, 1157, Vol. 12 1)12 1-'-3-4-1-6.. .. . See Note.... .IS 24, 27,' 5. 81 (or 811). S 

10 Vol. 25 j See No te. A47 12-3-1-5-6.. .. . See \oto... . II 21, 27, .15, 81) t 

41, 42 Vol. 61 O I-2-3 l-5... See Note.... . II 24, ^7, 15, :111 S 

43 V I. 24 1)111'I19.... I 2-:1-4 'S/I I. See \,,te... .IS 2_41. 27, 15, 811 i 

11 Vol. 61 I) 12-3-1 5... Ser nl o... .IS 2_4, 27, 1.5, :111 S 

46, 17 5.1. 61. 11 12-:1-L-5... ... /.. See 11,... . Itf1 2.1. 27, 15, :11) S 

.18, 19 \'1. .. #.. j Sec No te 55 27.:15. 4.7. 80 
50, 50/ Vol. I.1. Sit P256. 27. 71/, 811 

661) 2-3-4....... ...#.. See Note... .Ill .- 1111 ^ 
70, 71. 72, 702 Vol. 14 5111'256....27. 71 A, 110 

75 5 01. 12 S111'259. , .. 1-2 1-6-7 ... ... See Note... .III 21, 27, 111. 81 5 

77 Vol. , 12 S111)257... 1 1-5-7 ... See \ole.. .III 24, 27, 11I, 81 ...j.. 
865 Pi' # See Noto.. .III 80 
1511 ('l's.'. Typrs,)... Vol. 17 \ 6 20.11 1/15 Si.,' \.1..... .113 617, 6 l6. 61(7, 75,110. 456 I 

155 Vol. 4 11:12 6 EX 150 20.28 1/15 See Not,:... .113 617. 61)6, 76, 4:i, 
2.5"7,.5 456 

156 Vol. 6 (:12 6 1<X tall 20.28 I /15 See Note... .133 617, 61)6, 76, 43, 
2575 156 

157 Vol. 6 (:12 6 1:X4.511 20.35 6/15 See Note. .113 6A8, 6C5, 61(7, 4:1, 
º.57.5 .156 

160 501. 17 0 6 20.33A 1/15 See Note... .113 618. 61(7, 6116, 61'5, 
t,1'6. 57.1 4.56 I 

166 \lotoeet Vol. 17 1 Slog No. I See No 1,: A3 20.29 1 CNI52 22 25:11' C3 78, 617, 75, 41, 84... 175 10 

Tone 22 UM MNo. I See No le .A3 1-4 15 TN ISO 
.01 Iluff r 1111 

170 Vol. 17 O 6 20.33A I/I5 See Note... .113 6:18. 6F5, 61'6, 616, 
20.32 13 See Note... .113 61,7. 521 456 I 

190 Vol. 17 1) 2(1.7 I See No e... .113 618, 615. 61'6, 6116, 
20.-1 I See Note... .113 61.7, 57.1 456 I 

20.34 13 See Note. .113 
20.6 IS TN110 

192 Vol. 7/17 On order 211.32 ... j.. See Note... .113 61(7, 618, 6H6, 6C5, 
43.2525 456 

266, 26651), 26651:. Sol. 17 I %leg No. I See No le A3 8-8 I See Note... .113 35 294 C3 78. 667, 6k7, 6(17, 
5-5 15 TN 110 4 1, 8 175 10 
.1107 Buffer 1114 

4601 Vol. 29 S 011, 71:1 
1'iI. 29 It 

4751 Sol. 29 It 01)1, 011, 711 
111115 5.1. 29 II 01 5, 711 

8)111 Vol. 29 It 6 01 5, 71 1 

1462 \ 01. 17 N 6 20.1 1/15 See Note... .113 6:17, 6K7. 6C5, 75, 
43, 2525 456 

1556 Vol. 6 5111'263.... 6 E\2110 20.222 I See Note... .I33 6C6, 61)6, 43. 257,5.. 456 
20.17 15 T N 110 

15112 Vol. 17 0 20.7 I 1V E 1217.... 61)6, 617, 75, 42, 80. 456 I 

20.1 I 1\'1'.817 
2(1.5 12 CSISII 
20.6 15 T\lto 

1583 Vol. 17 0 20.7 1 55 1;12.7.... 617, 61)6, 42, 75, 80. 1a6 I 

20.1 1 55 E8 17 

211.5 13 C51111 
20.6 15 '11110 

I'AII)1tAN KS- 51O11S tü-Uso see Au chola 
116 Sol. 17 UC512... .... j.. 11-8 25 CM 172 1139 311 297 C3 61)6, 617, 75, 41, 84. 177.5 10 

.02 Huffer 1114 

C6 Vol. 18 Order from NIfr. 8-8 4 (:\117^_ 153 35 2291 C3 617, 61)6, 42, 75, 81. 177.5 10 
.112 Buffer 1114 

40 (4015) Vol. .111 Y 6 5026 4 111212 118 6C6, 41, 81) 456 I 
5025 4 1152217 

41 (41115) Vol. ^7 N 13 141 51:18 12 I1S203 IC6, 31. 32 33. . . 456 
42 (42'1'1111) (42C111) Vol. 79 N ... j.. 60.51 12 C512:1 IC6, 1114, 33 15e 

4:1 (43TIll) (4:íC111) Vol. 79 N 7 6051 12 CSI 2:1 15 246 C:1 1 I I, I F4, IC6 456 It) 
5612 1 C1152 
.01-,01 Iluffer III 

51 (5106, 5107, 5109, 
5111,5112,5141, 
511:5); 52 (5212. 
52126, 5211); 53 
(5312, 5312A, 
5:111) Vol. 17 N 6 El 8 4 115213 2:17, 58, 266, 2:15, 110. 156 I 

T k 1 El 15 I'S101 
51 (5416. 54, 5) 101. 18 N 3026 I 111212 118 6A7, 61)6, 75, 42, 80. 456 I 

Tone N 6 5518 4 111212..... .118 
55 (5516. 5545) \,.l. 115 N 5026 4 It \_12 118 617, 61)6. 42, 75, 80. 456 I 

'1',,,,e N 6 5518 I It \ _12 118 

56 (5619, 5615) Vol. Ill N 6 5025 I 115:.I3 657, 61)6, 75. 42, 80. 156 I 

5519 4 11 '5_12 118 

57 (5711))....s..., Vol. 18 N 6 58811 I 11571.1 618C,6Q7(:.6K7G, 
51181 4 115.203 61'66, 5Y3 456 I 

58 (581'1, S8T2, 
S75C1) Vol. 18 N 6 5825 4 11521:1 5Y3. 6A8G 61'6G, 

5823 1 115213 6K7):, 6(17(: 456 I 

8 14 115213 
60 (6111(1, 6(141) Vol. 18 Al 1:1,11 4 115213 61)6, 617, 6117, 42,110 466 I 

Tone 22 K12 6 1.1,16 4 11\212 118 

61 Vol. 17 N 6 5-16-10 II UIt182 .1131 I 617.6117,61)6,257,5, 
Tone 22 1.12 43 156 

62 (6210. 6224 1) 5 ol. 18 \1 EL23 8 U11182 .11104 606. 617, 6117, 43, 
Tone 3.1 K12 6 2525 456 

6:1 (6:117, 6346) Vol. Ill N 5025 4 ItS211 61)6, 617, 75, 42, 80. 456 1 

Tolle 22 N 6 5026 4 11N242 lüt 
5.129 13 115213 

61 Auto Vol. 18 250M No. 1 See No le 13 8-8 4 See Note... .113 35 291 C3 61)6, 617, 75, 42, 81.. 177.5 10 
25 15 '1'S 102 
.02 Ru Ter 1111 

64 Home Vol. 18 N 5129 12 11S203 IC6, 3.1, 30, 19 456 
'Pone 1<12 13 

65 (6517, 6546) Vol. Ill \I I<L23 8 UI1182 .111(11 606. 667, 6117, 43, 
'Pone 31 K12 257.5 456 

66 (6616, 6615) Vol. 18 N 511.26 4 111212 118 6A7, 61)6, 75, 42, 80. 456 I 

Tone N 6 5518 4 IlN212 118 

67 (6717. 6716) 501. 18 N 5129 13 115213 15 216 C3 15, 6:17, 75, 19 456 Ill 
Tono 22 N 6 5317 15 1'51111 

5612 I (:\ 152 .113 
.01 Huffer Ill I .... 

j Data not substantiated. * ISII.O111'AN I': II,ad Notes in Note ti,xa.' i( specified in Note (Mona,. 



MAILORii-Y-AxL)EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes UsedClr- I.F. 
Peak 

Trans. 

cult Use 
Cir- 
cult 

Correct 
Replacement I 

Switch I Bias *Note Original 
part 

Cir- 
cull 

Correct 
Replacement *Nola 

Vibr. 
Conn. 

Replace- 
ment *Note 

F\11t11ANKS-1101(S E -Cunt inu,s1 
68 Vol. 18 N 16-16-5 6/15 Sue Note....133 617, 61)6, 7S, 43, 

257.5 156 
69 Vol. 6 E122 16-8 27 Note See.... B3 6:\7, 61)6, 76, .13, 

25Z5 156 
70 (7011, 7040, 7(112) Vol. 18 NI EI; 1 4 R N21^_ 1315 61)6, 6 17, 6117, 42, 8(1 4:,6 I 

'I one 22 K12 6 h:1.í1 I 115213 
1:1,18 14 I:N ISO 

71 Vol. 18 N 5026 4 ItN212 .118 61,7.6\11.61".,6116, 
Tone N 6 51125 4 1(5211 6H'6, 51,4 .156 I 

5.129 13 115213 
72 (72'I'3, 72C2, 

72C3) Vol. 80 'I 111'616.... lb I IlN212 1311 5Y3, 618(7, 61,711 
Tone 80 N 8-8 4/13 11521:1 617711 61.6, 6E5... 456 1 

73 (73'1'311, 73C38). Vol. 20 T11I'616..,. 5129 13 115213 IS 246 C3 15. 617, 75, 76, 19, 
'Pone 21 N 5612 1 CN152 6E5 456 10 

5317 15 TSI01 
.1(1-.01 Buffer 

71 Auto Vol. 18 Order from Mfr. 8-8 4 (:\1172 1139 35 294 C3 61)6, 6A7, 115, 41, 
8 15 TS106 616.81 177.5 1(1 

81 (8110, 8114) Vol. 18 N 7 4-4 21 ISS20I . 133 34, 106 10 456 
Tone 22 h 12 

112 (8218, 11247, 
11218) Vol. 18 M 5026 I 11N212 B8 61)6, 6A7, 85, 42, 80. 156 1 

Tone 10 L 6 5317 14 TS1(1I 
90 Vol. 18 \I 5026 1 ItN212 118 61,7. 648, 6116, 6C5, 

Tone. 41 L 6 8 14 CS 123 6P6, 57,4 456 1 

91 (91'11, 91C I, 
9105) Vol. 80 j See No le Al') 5888 4 \VEtI511.... 571. 6N'5, 6116, 61,7, 

Tone 80 N 6 592(1 4 ItN212 138 61.6, 6L7 456 I 
5889 I:3 ItSº 1 I 

100 (10049, 10050).. Vol. 45 N' 5115 31 1(5213 61)6, 617, 76, 42, 
Tone 1 6 5025 31 I)S21'3 213, 5Z3 456 16 

5:117 15 TS101 
110 Vol. 18 M 5115 3 ISS213 6K7, 6A8. 6116, 6C5, 

'Forte I 6 5025 :3 Ií5213 611'6, 2A3, 5Z4 (56 16 
5:117 15 TSIOI 

120 (12C6) Vol. 18 N 6035 3 \11;1617.... 6K7, 61.7, 6J7, 6116, 
Tone 80 N 5888 :3 \\ E:SSl0 6C5, 6L6, 6E5.... 

5823 .. 3 I1S21:3 58/1 (56 
5317 15 '1'5101 ...... ...... 

346 Vol. 17 UC512 ... j.. 8-8 25 C11172 1139 38 297 C3 61)6, 617, 75, 41, 81. 177.5 10 
7'onc 22 1,12 .0_2 Buffer 1111 

317 Vol. 18 UC5I2 ...j.. 8-8 25 C\I172 839 38 297 C3 61)6, 617, 85, 41, 84. 177.5 10 
Tone 41 1(12 02 holier 1114 

1116, 810 (32 Volt). . Vol. 15 N EIA 1 C5123 17 See Not e ClO :37, 39, 85, 79, 257.5 177.5 10 
Tone 22 K 12 EL -6 15 TS101 

.01 Buffer 1114 

FEI)EI{AL RAI(14) C Olt P. 
1) Code 68-070 Vol. 29 S 6 01A 

Fil. 29 l ) 

I) Code 79-070 Vol. I I SRP279.... 4-1-I tI See Note... .81 01A 25 
E Code 68-060 Vol. 29 See Note A5 (IA, 71 
E Gale 68-162 Vol. 26 S,r No to AS O1A, 12A 

Fil. 29 See No to AS 
E C,nle 79-060 Vol. I SISI"279... 1-4-1 3 See Note... .I31 011 25 
F Code 79-1180 Vol. I Slt1'279.... 4-4-4 3 See Nolc... .111 01A 25 
F (25 eyelet) Vol. 3 S111'279.... 01A, 71 A, 12:\ 
G (25 Cycles) Vol. I N 2-4-4 1 Sec Note... .Itl 26, 71.A. 811 9 
H (71-1130) Vol. 4 j See No le AS I-1-2-1 I See Note... .151 26, 27, 71A, Ito 9 
K Vol. 1 UCSOI 2-4-4 1 S., Note... . III 27, 21, 71. 80 
1 Vol. ...j.. j j 3 Se Note... .111 27, 714 -IS, 80 7 
M Vol. 26 N I -I -I -I ... j.. See Note... . III 27, 150, .15 

FEDERATED I'URC 114SER -"Ac rato,,e 
Catbedrul.Tone.... Vol. 12 N 6 8-8 1 See Note... .113 24, 45, 80 I 

e Vol. 6 67 6 "_ 2 I See Note... .III 24, 47, 80 :3 

, Vol. 6 117 6 5-5 4 See Note... .113 24, 51, 27, 47, 80.... 175 I 

5 4 See Note... .113 
61 Vol. 15 IIC.503 12-8 4 See Nule... .153 511, 56, 59, 57.3 175 3 

Tone 21 I, 5-5 15 TN 1 10 
Sapp. 12 Y 

7A Vol. 17 UC5o:3 8-4 4 See Note... .113 513, 56, 2A6, 47, 80... 465 I 
Tune 22 L 5 15 '1'5101 

881 Vol. 7 J 6 16-8-4 II Ií11182 .1131 617, 78, 77. 43, 257.5. 165 
Royal 9A Vol. 7 J I'X5.111 1-4 I See Note... .113 77, 78, 4:5, 25Z5 

S 15 TS101 
10 Vol. 59 Y101I1'.... ..... 8-8 4 See Note... .113 :35, 27, 17, 80 :1 

12A Vol. 15 1105113 12-8 4 See Note... .113 58, 56, 59, 5Z3 175 3 
Tone 21 L 5-5 15 TN 1 10 
Sapp. 12 Y. 

13A Vol. 17 UC50'3 8-4 1 See Note... .113 58, 56, 2A6, 47, 80... 465 I 

Tone _22 L 5 15 9'5101 
14A Vol. 56 j See No I, AS 4-4-1 7 See Note... .113 58, 56, 55, 53, 80...e 175 3 

Tone 22 See No le A5 
17 Vol. 15 N 4-4 4 1151261 .... .113 57, 58, 56, 55, 47, 80. 175 

Tone 21 61 
241 Vol. 17 UC503 8-4 4 See Note... .113 58, 56, 2A6, 17, 80... 465 I 

1'uue 22 I, 5 15 TS101 
261 \ ol. 6 1,12 5-16-8 I I 17111112 .11:11 77. 78, 43. 257,5.... 
321 Vol. 15 j See No le 119 8-511 4 See Note... .I53 61)6, :17, 85. 43, 257.5. 175 

Tone 41 K 12 8 13 See Note... .15:5 
Sapp. 7 J 10 18 See Note... .11:1 

351C Vol. 8 G 1918 3 115213 51, 27, 47, 130 175 3 
Tone 41 I' 6 1976 3 ItS211 

36A Vol. 15 ...... j..... See No to A19 8-5)1 -1 See Note... . Ill 61)6, 37, 85, 4:1. 257.5. 175 
Tone 44 K12 8 13 See Note... .113 
Seipp. 7 J 10 Ill Se Note... .113 

384 Sul. 6 1,12 8-4 1 See Note... .153 58, 57..17, 80 456 I 

Tone 22 K12 
394 Vol. 15 N 8 I 18521:1 57. 56, 511, 215, 80... 485 I 

Tone 22 8 G12 6 10 15 TS101 
40ÁC Vol 17 1918 3 1(S213 51 27, 47, 81) 175 3 

Tone 41 I' 6 1976 :3 115211 
40 Auto Vol. 17 50051 No. 1 See No tc Ail 8-8 I See Note... .113 :35 294 C3 61)6, 617, 75, 41, 8, . 175 10 

5-5 15 '1'N I l0 
.025-.1)25.. , Hoffer 111.1 

43A, 44 Vol. 15 N 8 I ItS21:1 57, 511, 56, 215, 80... 485 1 

Tone 22 (712 6 10 15 TSI01 
52A Vol. 6 J 6 EX75(I 10-111 I Sc Noll)... .11:1 77, 711, 1:3, 1227.3 

5-5 15 TN I I0 

j Data nut substantiated. 
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MAILORY-YAxs.EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Clr- 
cult Use 

Cir- 
cult 

Correct 
Replacement Switch Bias *Note m Ori al º Part 

CIr- 
coif 

Correct *Note 
Replacement 

Vibr. 
Conn. 

Replace- 
ment *Note 

FI:I /1.I{ATI:I1 PUIt/:II \SI:12-Con tinu,'d 
53, 54, 50, 59 ...... Sol. 6 $ Ser No to \5 10.12 1 See Note... .113 61)6, 6C6, 43, 1223.. 

1-4 15 1'N 110 
65, 66 Vol. 6 j See No to :\5 12-12 I See Note. .113 61)6, 6C6, 43, 1_27.3.. 455 

4-4 15 1 N110 
67 Vol. 17 N 8-4 25 See Note... .113 6A7, 78, 75, 42, 80... I 

25 19 '1'5102 .116 
79, 110 Vol. 62 N 11-8 I Ser Note:... .11:4 58, 56, 57, 46, 80... . 175 I 

Tone 21 N - 12 See Noto... .113 
1245C 7 I' 5 15 'I'SI01 

86, 147 5 M. 15 N 8 I 115211 58 57, 56, 2 15. 80... 185 I 

Tone 22 1:12 I. It) 15 '1'5181 
88 \'01.6 1)7 _ 8-1. I CN 151 2A7, 57, 58, 245, 11(1. 155 I 

Tone 22 K 12 15 Tsiol 
S\V8I3 \..l. 15 N 8-8 I IRS213 .1366 56, 57, 58, 2A5, 80... 485 I 

'F.,nn 22 G12 1, 10 1s TSIUI 
92 \M. 17 N 6 6-8 1 See Note... .113 34 292 C:3 606, 6117, 11, 84 .... 175 10 

'l'ooe 22 11 1 _2 1 10 15 '1 ~ 101 
.02 Buller 1114 

92A -94A (1I.ovo 
500,001) Vol. 17 5011\1 No. 1 6 See No to :11 11-6 4 See Noto... .113 31 292 C3 61)6, 6117, 41, 81 or 

'I one 22 1112 112 Boller ItI -I 6Z4 175 10 
93, 91, 96, 97 Vol. 18 N 8-8 I See Note... .113 61)6, 6A7, 76, 75, 41, 

Tone 22 G 12 6 10-10 15 'I'N I I I 80 370 I 

100 Vol. 6 C12 E\300 4-4 I See Note... .113 I 24 17. 80 1 

1114 Sol. 7 j See No le AS j 4 Sec Note.... .113 2A7. 58, 57, 56, 2A5, 
'rune 57 j See Note AS ...... 80 I 

107 111 idget Vol. 6 (:12 6 2-_0 I See Note... .111 214, 15, 80 3 
117 \ ol. 17 51 6 9659 l CM 17' 2A7, 58, 246, 2AS, 89. 465 I 

Tune 22 h 12 1 1 10 13 See Note. .113 
8876 15 '1'5101 

SA 120 SA 123 Vol. 61 N 8 8 I See Nos... .113 56, 57, 58, 46, 80.... 175 I 

Tone 21 N 5 15 Ts io1 
Sil. 59 F 5 17 TS101 

120 Amplifier Sol. 16 5 6-6 2 See Note. .113 56, 45, 80 1 

121 Vol. 6 S11P26:I.... L.\ 3011 8.8 4 See Note... .153 6A7. 61)6, 6C6, 43, 
16 13 See Note... .113 25Z5 456 
4 12 See Note... .1110 

125 Amplifier Vol. 16 L j 3 Ser. Note... .112 57, 56, 50, 81 ... j. . 

126 Sol. 16 L I-4 I See Note... .112 57. 56, 50, 81 5 
215 Vol. 6 SIt1'263.... CX100 16-16 4 See Note... .It3 61)6, 6C6, 1:3, 257,5.. 
228, 229 Vol. 62 N 106, 34, .30, 32, 19... 456 

Tone 22 K12 
421 Climax Vol. 6 G12 1'\:500 4-4 I See Note... .113 24A, 47, 80 I 

460 1 ol. 17 500\1 No. I 6 See No te A I 8-6 4 Se,. Note... .113 34 292 C3 61)6, 6117, 41, 84 or 
Tone 22 1112 02 Buffer 1114 674 175 10 

470-174 (600, 001 
and up) Vol. 18 N 8-8 I See Note... .113 61)6, 6A7, 75, 41, 80, 

Tone 22 (412 6 10-10 15 TN Ill 76 370 I 

708 Vol. 23 j See No te :1., 4-1-41 3 See Note... .113 57, 56. 2.53, 83 5 
728 8-8 _^4 See ......,57, 57, 2116, 80 l 

5-5 15 1''110 
731 Vol. 23 10IIM No. I See No le Al: 8 12 See No e... .113 77, 37, 48 
715 Amplifier Vol. 16 j See No te A3 8 12 See Note... .113 77, 37, 16 

719 Vol. III N 78, 6A7, lis 175 
1000 Vol. 6 1:12 'e-16-8 II PI i 182 77, 78, 43. 25Z5 
12(111 Vol. 15 51 8-50 I SIS Note... .113 61)6, 37. 85, 43, 25Z5. 175 

Tone 4,.. K12 8 13 See Note... .113 
Stipp. 7 J 10 13 Ser Note... .113 

FI:N\\ \Y 
I:veryrnan Vol. 26 L 01A 
Soper . Vol. 26 E j 

I'I II RSTON I 
54 Vol. 18 500\1 No. I S,eNo te AI 6-10 4 See Note... .113 35 291 C3 6A7, 61)6, 75, 42. 81, 456 10 

.02 (Buffer 1314 
61 Vol. Ill 5001.! No. I See No Ie Al 6-10 4 See Note... .INS 35 291 C3 61)6, 6A7, 75, 42, 84. 456 10 

.02 Buffer 1311 
111322 Vol. 56 UC5I I 6 :13 289Y C3 77, 78, 85, 41 177.5 10 

Tone II 7.1 ^_ 83811'1 15 'I'S 101 
.0115 'Suffer .1114 

131132 1ol. 17 UC512 6 A3 35 294 C3 6A7, 606, 75, 41, 84. 456 10 
8:1803 IS '1'S101 
.03-.03 Ituffer 1114 

FORD -LINCOLN 
"(:loe,itó) Box.' x 

Vol. 17 lll'_ S 2C 
1 . .. . 

(, See N. :e A L It -8 4 CM 172 113 37 296 C3 61)6, 6F7, 75, 42, 81. 252.5 10 
10 15 TS101 
.02 Buffer 1314 

"Glove Box" 
(Police) Vol. 17 SItl'251.... 8-8 4 C51172 113 3 22011 C3 6I:7. 6A7, 6C7, 12. 

Sen. 40 G12 111 15 'I -S101 6Y5 .. .j.. 10 
.11183-.0011 Ilnlfer 1114 
20 .. . j.. (II. order... 

"Glove 11,0" 
(1(1-111805) 101. 17 SIt P21. 5 ... , , .. 11-8 4 CM 172 113 3 _221111 C3 6E7. 6A7S. 6C7. 42, 

It) IS '181111 6Y5 ...j.. 10 
.008-.111111... Huffer 1114 

Police (Grigshy- 
1:ruuoee) Vol. 17 M 8 12 See Note... .133 ...... 39, :38, 85 

1118805 Vol. 51 M 8 12 See Nole. .. .133 39, 85, 38 
N "Center Control' Sol. 20 'rlll'614.... 6 111-2(1311.... I I1N211 42 500P Ca 44, 77, 75, 41.81.... 2611 10 

30-2076.... 
.01 

15 Ts' ol 
Puller ix 1.1 

Ill Vol. 17 SII1'251.... 8-8 I See Note... . 113 :39, 38, 85 ...j.. 
El/Ill/SON 

FP (330001 Up).... Vol. IS 51 I-1 4 See Note... .113 6A7, 78, 75, 42, 80... 156 I 

Tone 22 L 5 19 TS 105 
5 IS TSIOI 

I P Batt. (17:1501 
111.) Vol. 

Tone 
51 
22 

M 
I. 

... -.. 5 20 TSI05 ... .. 1A6, 34, 32, 30, 19... 456 

FP 32V (35(11101 Up) Vol. 15 M ... ¡.. 6-10 I See Note... .113 4 F221 113 6A7, 78, 75, 42, 81... 456 10 

Tone 2_^ L 7 5 15 1'5101 
.05-.05 Buffer 111.1 

Flt Vol. 6 G12 ... j.. EXI1111 ... .. 4-1 4 CM 170 58, 57, 2A5, 80 I 

'rune 22 1, 7 
FU Vol. 6 1 6 See No te A14 4-20 6 See Note... .113 78, 14, 77, 43, 2525.. 156 

5-5 15 TN110 

j Data not substantiated. * I M Pl lI(9'A NT: Itead Notes iet Not Section if specified in Note (ola n, o. 
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MALLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 
CONTROLS CONDENSERS VIBRATORS 

Types o1 Tubes Used 
1, F. 
peak 

Trnt11. 
Cir- 
cult 

MANUFACTURER 
AND MODEL Use 

Cir- 
coif 

Correct I 

Replacement Switch Bias I *Note Original 
part 

Cir- 
coil 

Correct I 

Replacement 
* *Note Vi6r. 

Conn. 
Replace- 

went 
* 
Nole 

F(1131151)N-Conlin. e.1 
IN \ ol. 7 111:510 6 See No le A 14 4-_^0 

5-5 
6 

IS 
Sw; \oto... 
TN] to 

.113 11, 77, 43, 2515 

I'W Vol. 17 N 6 4-8-4 26 Sec 'sole... .113 78, 37, 85, 12, 80.... 4.56 
'Pone 21 I, 

11 Vol. 6 1312 ... #.. 4-4 4 See Note.... .113 78. 77, 42, 80 or 57, 
'I ono 22 I, 7 58, 2A5, 80 l U Vol. 6 L 6 See No l.: A I t 4-2211 6 See 'sole... .11:3 78, 41, 77. 43, _57.5.. 456 

- IS 'I'\1111 \ Vol. 7 1105111 6 Se.: N. lc A I I 211-1 o See \.t0... . It3 44, 77, 43, 257 5 
5-5 IS '1'\I10 \ (All -Wave) Vol. 1.5 N 6 111-11 I. See \ol.;... .11:3 61'7, 77. 4:3, 25%5.... 

IS '1'5101 
\V \II \Vase Vol. 17 N 6 4 -it -I 5 Soo Nol,,... .113 '17 78, 115, 42, 811.... 456 1 Tone 4.1 I, 

IX Vol. 6 1 : 1_' 6 LA 1111 4-4 4 Sec Not,... . 133 61)6, GC6, 4,2, 110. , .. ...... t 
S-5 15 '1\1110 

"\Var,viek'' VIII. IS I. 6 11-4 1 See \.to... .113 57 58, 55, 17, 1111.... 175 'I'nue. 21 N III 17 'I 5101 
"(:oldentone- 6"I'.. Vol. 15 I 6 6T211 I (:\ I52 511.. 55, 59, 150 456 I 

(ír26 15 '1 :S 11)6 6T \ Vol. 111 N 8-4 1 See \.le... .113 2A7. 58, 2A6, 2A5, 80. 456 I 

FRANKLIN 
6'I'ube Vol. 6 (77 6 5 4-4 1 See Note... .113 27. 21, 3.5, 47, 1311.... 175 1 Tone 22 (712 
13:113 or CL Vol. 7 j See N0 le A5 DS197 I Sec Note... .113 '17, :59.:58, :46....... 456 

53 Vol. 6 1112 See No le A 14 8-4 6 See N.oto... . 133 78, 77. 43, 25/.5 ..... 456 
4-1 15 T4.110 

541, Vol. 7 j See No le AS 4-8-4 8 CN I IS 11:1 6 47. 78, 6117, 1:4. 
2_575 1,6 55U Vol. 56 N 6 11-8-11-8 43 1111190 .11105 6A7. 78, 6117, 43. 

5 15 TSI01 2575 156 
631, Vol. 6 GI2 8-8 4 CÁ1172 113 57, 58, 56. 2A6, 47, 811. 130 1 Tone 21 I' 
64 \ ol. 6 j See No to A5 8-j I See Note... .113 57, 58, 39, 55, 1111.... ... #.. 1 Tone 22 L 5 15 '1'5101 
6.SV1 6SVU 4ol. 56 N 8-8-8-8 65 1-11190 11105 617, 78, 6117, 4:3, 

5 15 TS101 25%5 156 94 Vol. IS NI 8-8-8 3 See Note... .113 57. 58, 2117, 56, 59, Tone 41 N 51,3 450 3 
Sen. 8 A1)1511 .... 6 

1011 (Auto) Vol. 7 110501 See No le A3 ...... :16, :17. 311 175 
102 Vol. (, Cl? 8-4 4 CM 172 113 24, 35, 47, 80 175 I Ton, 22 CI" 
101 Vol. 6 C 12 I' X500 1-1 I CN I50 . 113 '15 91, 47, 88) I Tone 22 (212 
10.5 Vol. 6 (77 6 DS29 I CN150 .11:3 :513, 57. 47, 13O 
106 Vol. 6 GI 2 .... . ÚS2:3 I CN 150 .11:1 57. 58. 55, 47, 80.... ... #.. I Tone 21 I' See N. In :14 ... . 

200 (Auto) Vol. 15 N See No le A:1 36,115, 37. 89 177 

I'llEED-EISEMANN 
A7 Vol. 17 N 4-4 IS TN110 .... ^_ 210 6A 7. 78. 6117.41..... 456 26 
A9 Vol. 15 5oor1 N... I Sc.. N.. le A 1 16 I On order... _ 210 C3 6A7, 61)6, 85, 37, 41. 456 26 

It -20 I On order... 
5-5 19 'I'NIlo 
.115 Buller 1114 

FF63 I)(' Vol. 6 Y 39, 36, 119 
Tom 

^ 
I, 

F1796 1)C \ 01. 6 1112 6 24.7 1 See Note... .11:1 '16 37, :18 
Tone - 5ee \o In 1.5 

F'I?974 Vol. 7 See No Ie A5 224.30 I S., `solo... .13:3 21, :35, 27, 45, 811.... 175 I Tole = See No le A5 2 3.'2.1 1 Sec Sole... .113 
FF:99 Vol. 

'rove 
6 

-5 

1112 
# See N. to A5 

36.:37, 33 

NI155 DC Vol. M 12 I See 'sole... .117 o1 A. 71A 
N1155 AC, NI156 AC \ol. Ill DI31'243.... ^-I -4 :3 See Not 0... .131 27, 26, 45, 80 18 
51157 Vol. 4 ... #....... 3c,; \o t.; AS 24,, 71. 27 
N1160 AC Vol. 4 Al 26. 27, 71 A 
N1160 DC Vol. 4 \t MN, 71.4 
N1170 AC Sol. 4 \1 26, 210. 27 
N1178 AC, NI179 \C 5 ol. 7 Is 1-1-4-I '3/14 See No)e.. , III 27, 45. 80 3 
N1178 DC, N1179 DC Vol. 1:1 \I 01A, 7LA 
N1481) IIC \ 01 4 l: 01 .4. 12 \. 71 \ 
N1180 AC Vol. 4 1$12 26. 27, 71. 81) 11 
N1185 \C Vol. 4 E12 26. 27. 511. 81 8 N11905 V..l. 21 1)111'3118.... 1-2-4 3 5e41 Note... .111 24, 27, 45, 80 3 
N1195 AC 4ol. 7 1-1-K12..I :5/14 See \.t.... .111 27. 15. 80 3 
:151, 3511', :3311..... Vol. 6 S111'2í,3.... F\ 100 I2-8 6 See 'sole... .113 61)6, 6C6, 13, 257.5.. 

5-5 15 '1' \ 110.... .116 
:3571' Vol. 6 712 EN.100 11-1.1 6 See. Note... .11:3 6A7. 61)6, 76, 43, 

5-5 15 TN 110 .116 25/.5 156 
357L, 358L Vol. 6 712 1:X300 8-1.4 6 See 'sole. .113 6.47, 61)6, 75, 4:3, 

5-5 IS '1'\It0 .116 2575 1:12 
:4695 Vol. 6 7.12 F\3110 8-1.3 6 See Note... .113 6A7. 6D6, 76, 75, 4:3, 

5-5 15 'TN 1111 .116 25/5 456 

FIIEEI) TEL. & II 01 11) COO V. 
51115 \ ol. 7 j See No to 45 . I See \olu ... .113 .51, 21. 47, 811 I 
41137 V.1. 6 GI' 3-4 I S..- II. ,I13 .113 58, 56. 55, 47, 80.... 175 

Tone 22 1. 4 17 '1 :SI05 
AIRS Vol. 6 CI^_ .1-11-11 :1 See \ol.:... .113 511, 56, 55, 46, 811.... 175 1 

'Pone 22 K12 4 IS '1'5105 
4 17 'I :SIO1 

51 DC Vol. 6 Y :19, :16, 89 175 
.51 Vol. 8 G 8-4 I CN 15I .113 .58, 57. 47, 82 I 
56 Vol. 8 G 164 I C\ 151 .11:1 511. 7,7, 17, 1111 1 
58 :\C 4ol. 6 'I 8-4 4 See Note... .13:1 57, 511, .55, 17, 80.... 175 I 

Tone 22 K12 
59 Vol. 8 (2 8,1 1 C\151 .113 58.57.47.82 I 
72, 74 \0l. 6 (712 8-4 I See Note.... .113 511, 56, 55, 47. 110.... 175 l 

'Pone 
^_" 

L 4 17 '1'510.5 
90 Vol. 6 1712 ,1-8 11 :3 See \oto... . 117 58, 56, 55, 6, 811.... 175 1 

Toms 22 K 12 4 15 '1'51)15 
91 IS" V.1.6 1112 I 5'. Note... .117 :16, :17, :3:3 
92 AC Vol. 13 j S. No le :\5 211 5e. Not.... . 13:3 51, 24, 47, 80 .I 

:316 Vol. 6 (712 8-4 I C\151 78, 77, 42, 110 1 

5 IS '1'14105 
'151 Vol. 6 (:12 8-I I C\151 .11:1 6A7, 78, 75, 42, 110... 456 

IS TSI05 
355 Vol. 6 (212 25-14 6 See Note... .11:3 6 47. 711, 75, 4:1, 2575. 156 

5 15 'I'S1O5 

j Data not substantiated. 
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M A LLO RY-YAxl-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
peak 

Trans. 
Clr- 
cuit Cir- 

Uso I cult 
Cortect 

Replacement Switch Bias *Note Original 
part I 

Cir- 
cult 

Correct 
Replacement I *Note 

Vibr. 
Conn. 

Replico- 
ment *Note 

I'Is Fyn 'FEI.. X RAI) IO Colt I'.-C ',dinned 
3611, :560x Vol. 6 1:122 6 84 I C \ 151 .113 6 \7, 78, 75, 76, 42, 80. 175 1 

5 15 '15105 
:165.:ií65.\......... Vol. 6 11122 6 25-14 6 See \'lo... .IS:4 (r\7. 78. 75, 76, 43. 

5 15 'I'SIIdS 2575 456 

.11;551; III F ;NCII 
"(:" Jr Vol. 25 )11'119.... 6 1-^ I Se Nnle... .I11 24, 45, 80 3 

III Vol. 25 171; 6 8-8-.I I CN152i1''418 22I, 15, 80 3 

II" AC Vol. 0 1112 4 I See No e... .113 21, 47, 51, 80 3 
112 .Ir 1..1. 6 1712 4-4 I See Note... .I1:t 24, 45, 80 3 

Tone 21 I) 
112Speeiul I I0V DC Vol. III 1;12 2-2 I Se Vote... .I111 30 32, 71:1 
S2 Vol. 25 DIt 1'I 14.... 6 5483 - 11 N221"- 113 21, 27, 45, 80 

'fono 41 Il 
UI Vol. 7 l' 6 11-8 :iI See Nude... .11:1 "4, 27, :15, 17, 80.... 175 

'fono 22 K12 
5-093 Vol. 1:1 K12 t :57 See Note... .141 26, 27, 4b, ii)) II 

.11'SSE Fli ENC11 EN PORT. 
5X, 6X, 7X Vol. 15 N1 6 22-173 30 \VE817 58, 57, 56, 59, 80.... 175 3 

Tune :14 \ 
Se,. 7 t See Nn In 55 

8 3l.1.e AC \ ol. I K 12 t 3 S, Noln... . III 26, 27, 71. 80 9 

11(1'511.31 \N 
C (1st 'Type) Vol. 35 \1 j 1 See Note... .III 26, 27, 71. 80 11 

11 (2,,<I Type) Vol. 35 51 t :1 See Note... .Ill 26, 27, 71. 110 II 
1; (3rd 'Type) Vol. 3 1:122 2-2-6-1--22-I.. 3/14 See N,le... .134 26, 27 71, 811 II 
II Vol. is NI $ I See Noto... .136 26, 27. 210, 81 27 
K Vol. 35 NI t I See Note... . III 26, 27, I2A 7 
L DC Vol. 35 \I 01 A. 12:\. 
NI Vol. 6(1 Is 12 See No le A 13 "-I I See Not......ill 71. 20. 27. 80 9 
N Vol. 611 1. 12 Sc \o le :\ 13 1-1 I See Vote... .112 26, 27, 50. 81 8 
1)15, 1)16 Vol. 60 1712 ... 2-I 1 See \ode... .I11 2-^. 27, 20, 71. 110.... I I 

OD -16-S \''I. 4 1:12 1-_2-2 :1 Se \ole.... .111 ^2 27. 26, 71. 811.... 8 

2N with 2N6OS.... Vol. 611 K12 See No to .\43 1-4 I Se, 'Note. .. .1122 26, 27, 5)1. 81 8 
:ill -15.:50-16 Vul. 4 1712 1-4 I See Note... .111 2' 27, 20. 71. 80.... 8 
2IAC nod 22ÁC.... Vol. 111 f)1Ú'24(1.... -^-I-I :t Si.., Note... .I11 26. 27. 71.5, 80 18 
21 DC Vol. 1:3 \I . 01 \, 71A 
31, 32. (\C) Vol. 7 K I -I -I 1 S, Nole.. .I41 27. 45. 80 :1 

31S. 32S. (\C) \al. 511 \I I -I -I 3 S., Note... .141 24. 27. 15. 110 3 
4I (\C) ... Vol. 7 I. I - I -I 1 See Nude.. .I11 27, 45. 110 3 

11(057' SONS (IN 
) SI I, F"315... .... Vol. 6 (:122 4-I 25 See Nnle... .113 21. 4.5. 110 I 

11'5' Sol. 6 1:12 1-I 25 115126)..... .113 2-1, 47. 811 

FULTI)N 
Pre 8-8 .1 Se Note... .113 76, 8l I 

IO 15 1.5111 
Z Vol. 16 N1 8-0-8 4,17 1151265.... .11106 2.\3, 2A6, 5Z3, 56... 1 

5-5 15 T\110 
1:511 Vol. 95 \I \I Ii, I See' Note... .I13 - 2A6, 5Z3, 50, 53, 56.. 8 

Equal. ... t.. NI 4 I Se', Nole. .. . ti 1. 

8 17 TS106 
4 13 CSI31 .11:1 

1511 Vol. 95 N1 Al 16-6 ..4.. See Note... .112 2A3, 5Z3, 6A6, 75, 76. 14 
Equal. ... t.. NI See No Ir 53 4 13 See Note... .113 

8 17 TSI06 
3511 Vol. 95 \I Al 6-16 I See Note... .I13 50, 56, 57, 59, 83.... 1 

Equal. ...t.. \I See N, le 53 2-3 I Se \'le... .111 
II) 14 T5106 
8 I5 TSlol 

GA LAIN NIFG CO. " Nlotoroln " 
Super 6 Sol. 56 Order from N1fr... 8120 1 CN14I 23 27011 77, 78, 85, 12.55 456 10 

Tone +1 L 
Dual 6 Vol. 77 Order from Stfr... 74825 1 S1161I 20 25:1 C3 78, 77, 75, 42, 81.... 262 10 

Tone 22 Order from NI fr... 111 Buffer R 1 1 

J11 Vol 7 K 32-16-16.... II Si1613 61)6. 6A7, 73, 13, 
Tone 22 K 12 10 15 '1'5101 2573 t 

J8 Vol. 7 Is 1X1511 21632 11 S11613 61)0, 0.57, 75, 43, 
Tone 22 K 12 257.5 175 

SIO Vol. 83 N 8-8-12 3 See Note... . B3 78, 77, 115. 56. 45, 83. 175 1 

Tone 22 K12 25 15 TSI02 
Twin "8" Vol_ 15 Order from Mfr.. . 8825 1/19 SIi61I 20 253 C3 LA, 37, 77, 78, 8I, 115 262 10 

Tone 22 Order from Mfr.. . .01 Wilier 1111 
Auto Set Vol. 7 110509 21. 01 5, 12 
"baldea Voice".... Vol. III 110515 6 2326 I SI1612 35 294. CS 61(7. 638, 6117. 6116, 

Tone 22 Order f Nlfr... 005 Buffer 1114 6C5, 616, O7,4 262 6 
Sen. 7 Order from N1 fr.. 

5 Tillie, "Split Case' Vol. 7 l'('110 Sc NO te A3 01A. 21. 7IA 
ST 71 Vol. 7 I IC510 See No te A3 8 12 See Node... 221, 38. 71 5 
6al'-121'1, Vol. 7 I'1:510 See No le A3 50 Sec Note... 

.113 

.113 21, 01, 12 
7'I'-:441 Vol. 15 I, 

...t.. 
21. :17.:18 

7T -318A Vol. 62 N 51 37, :18 
7"I' -47A Vol. 62 N IO 19 TSIOS '17 '39. LA 175 
31 .. Vol. 77 UC515 6 14126 I CN151 35 204 C3 711. 77, 75, 422, 81.. 4.t6 10 

1)25211 19 TSUI2 
.02 Buffer 1114 

41 Vol. 17 SI1P2150.... 1823 I 511601 I1 235 C3 12A5, 75, 77, 78 456 10 
10 15 '1'5101 
.01 Iiu0ler III I 

50 Vol. 18 11C315 6 2317 1 S11602 35 294 CS 657, 78, 75, 41, 111... 262 10 
.01 Buffer 1114 

51 Vol. 8:3 N :16, 39, 415. 41 175 
55 Vol. 56 SIl P2110.... 7 8831111 2.4 C\ 152 11 2:11 C3 77, 711, 7... LA 456 26 

8314 1/19 SI1603 
.1)1 IiulTer 1114 

57 Vol. 17 I C515 6 1510 1/19 SltnOl 21 253T CS 6A7, 41, 75, 78, III... 436 10 
.1)I Buffer 1114 

60 Vol. 18 Order from N1fr... 2188 I S11605 35 294 C3 78, 6A7, 75, 6115, 81. 262 10 
.098 Buffer 1114 

61 Vol. 113 N 822)1(1 L or W. I CS 123 39 303S... C3 36, :59, 85, 11 175 26 
.1 Buller 1111 

62 Vol. 17 UC515 6 15111 1/19 SI1601 221 2531' C3 6 57, 41, 75, 711, 461... 456 10 
.141 Buller 1314 

66 Vol. 17 Order fran \Ifr... 8120 I C\III "3 27013 77, 78. 85, 122A3 456 10 
Toe. 44 I, 

73 \ ol. 56 ÚC515 6 1 165 or 1468 1;10 511607 21 253T C3 78, 77, 75. I I, Ill .... -62 10 
.111 (Suffer 1111 

t Data nog substantial'd, * 151I'Olt'TAN'I': Head Notes in Note Seel' if epcci)ied in Not*. Column, 
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MntLORY-YAxLEy RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 

Trans. 
Cir- 
cui Use Clr- 

cult 
Correct 

Replacement 
II Switch I * Bias Note OriginalI* 

Part 
Cir- Correct 
cult Replacement 'Note 

Vibr. 

Conn. 
Replace -Peak 

meet 
Note 

GALVIN MFG CO.- Continue d 
77 \ ol. 17 SI11'280.... 8300 \ 4 CSI _:3 l0 230 (71 :19, 77. 75. LA 456 26 

8:10011 4 CSI ̂ _'1 

65311 19 51)6011 
.01 Roder 1114 

771 Vol. 56 SIl1'280... , 8420 I CN 141 23 27011 1215. 77. 711. 115 456 10 
Tone 41 L 

78 Vol. 15 N ...... :16, 38. 39, 115. :17.... 175 
79 \ ol. 56 UC51 S 6 II .8 or 1465 1/19 SIl6o7 21 °5:3T C3 78, 77, 75, 41. 111.... 262 10 

.01 RufTer .1114 
80 Vol. 55 1.10515 6 2185 I 511609 35 291 C3 6K 7. 6111. 6116, 6C5. 

Tone 76 Order from SIIr... 0115 Buffer 1111 6N6, 11/.4 262 10 
88 Vol. 15 N .... 82200 I. or \V I CS123 39 302S C3 36, 39, 85, 37. 311.... 175 10 

.05 Buffer 1414 
100 Vol. 77 UC51 S 6 1:1118 1/19 511610 21 25:17 C3 78, 77, 85, 76, I.A. 84. 262 10 

.01 .Buffer 1114 
110 Vol. 18 UC515 1:188 1/19 5116111 21 2537' C3 78, 77, 115, 37, LA, III 262 IO 

.01 ItulTer 1114 

GA:1111LE SKO(;!1MO 
2007, 2008 Vol. 15 P 6 1'810:39 o \VE1617.... 61)6, 76, 45. 80 456 I 

Tone 41 UC5(11, 1'810111 12/13 CM 173 1111)7 
2651 Vol. 17 UC514 6 15 \ 201.... I CN 152 .11:3 20 253 C3 61)6, 6C6, 75, II, 8 1 , 175 10 

Tone 22 M 15\203.... 15 'I'NIII 
.01 Buffer 1114 

27C1, 27C5 Vol. 45 O P81011 10 111190 31., 311, 19 175 
77 Vol. 15 N 7 l (:6, 19, 30, 32, 31... ... j. 
130 Vol. ^ G12 17(180 19 "1'51(1l I 56, 19 33 456 
5111 Vol. 17 N 6 C525C/C525D 11 1111182 .1131 61)6, 2575. 4:3. 75. 456 
550 Vol. 15 N 17080 19 TS101 156. 31. 30, 3_2.:13... 456 
575 Vol. 6 712 6 11X1011 1'119-6 4 1151262.... 1173. 58 5" 2:55. 80 175 I 
670 Vol. 17 N 6 P103-2 4 11 51262 37 296 C3 61)6. 6C6, 78, 75. 12, 

20 15 TS I IIº 81 175 10 
.02 Buffer III I 

675 \ol. 18 N 6 ('10:3-1 4 \VE1647.... 2:15. 2\6, 27, 57, 58. 
1'103-3 4 \V I' 1817.... 80 :170 I 

6110. 68011 Vol. 62 N 7 (;17:355 12 See Notn... .H3 IC6, 3t. 30, 1115, 19. 456 

GA11O1) 
E1 Mod. 16 N See No le 13 4-1 I See Note... .112 112, 199, 210, 21611.. I 

Fit. 29 II 
Fit. 29 S 
Vol. ... j.. C200I' 

EM Vol. 16 N 4.4 I CNISO .113 $ 3 
25 Vol. 17 N 6 11-8 .1 See Note.... .113 j ..j.. I 

'Pone 31 L 
27 Vol. 64 N 12-12 4 See Note... .113 61)6, 617, 76, 42, 80. 456 

Tone 34 1 
33 and 331W Vol. 18 N 20-12-8 II 1111182 . 113 617. 61)6, 75. 43. 76, 

Tone 22 L 5-5 IS TN I I t) 2575 456 
58 Vol. 7 I) 8-20-12 It 111) 182 . 133 617, 61)6, 2575, 43, 

Tone I, 5 IS TS105 85 156 
66 \ol. 18 N 2(1-12 6 See Note... .11:3 617. 61)6, 75, 4:3. 

Tone 2^_ 1. 10-10 15 'I'N I I I 2575 456 
113 and 831.\V Vol. 18 N 25-12-20.... 6/12 UI)182 83 617. 61)6, 2575, 43, 

Tone 44 I 85 456 

CF NKR 51. ELECTI(1C 
.552 Vol. 18 N 16 I 11N212 .88 658, 6K7, 6Q7, 6F6. 

8 I 11S21:1 5/.l 465 I 

111-10 15 TNIII 
153 Vol. 8 151111' 11C102 1 115213 574, 618, 6l6, 6.17. 

RC403 I RS213 6 k 7 465 I 
110511 15 'l'2 Ill 

A51 Vol. 18 N 25-16 8 Ií51259.... .13108 618, 6K7, 6Q7, 25:16. 
10-7 8/15 11N232 .11108 2576 465 

ASS Vol. 18 N 16 I 11N242 118 618, 6K7, 6Q7, 6F6, 
8 I I)S213 574 465 1 

10-10 15 TN111 
160-See RCA-Victor M-32 
A63 Vol. 62 \I 6 11C409 1 11N212 138 658.6K7.61 -16,6C5, 

11C403 I 1)5213 .. ... 6176, 571 465 I 

110501 13/15 CNI52 
A64 Vol. 19 T111'603.... RC401 I 11S215 .. ... 6:18, 6K7, 6116, 647, 

Tone 31 GI" RCIO- I 11N242 118 6F6, 57.1 465 I 
110501 13/15 CN 152 13109 
1íC502 13/14 CN150 .11109 

A65 Vol. 62 M 6 14C409 I RN212 118 6A8, 6117, 6116, 6C5, 
11G403 1 RS213 6F6, 574 465 I 
110501 13/15 C N 152 .11109 

A67 Vol. 19 '1'1)1'603... 110401 I 115215 6:18. 6K7, 6116, 6.17, 
Tone 34 G12 IlC107 I RN212 118 6F6, 574 465 I 

110501 13/15 CNI52 .11109 
110502 13%14 CN 150 11109 

A70 Vol. 19 TI1P603.... IICIOI I 115215 571, 618, 6C5, 6F6, 
Tone 31 L 6 14C 07 I HN212 1111 6H6, 6K7 165 I 

lIC502 13/14 CN150 
110503 15 '1'N I I I 

A75 Vol. 19 T11I'603.... 1117104 I IIS2l5 574, 6:\8. 6C5. 6F6, 
Tone 31 I. 6 11011)7 I 11N212 118 6116, 6K7 465 I 

110502 1:3/I.1 CNI511 

A8 See 11C.A-Vic for I'31 
1)C503 15 TN I11 

182 Vol. ... j.. 1)111'311 . 11C105 I 1íS215 6K7, 618, 6H6, 6C5, 
Tone :14 L 11C108 I R \ 2.12 118 61''6, 574 465 I 

Sen. 7 C 11C302 13/14 C\150 
I)C5114 IS TSIOI 

A87 Vol. ... j.. D/11'311... IlC405 I 115215 61{7. 6111. 6116, 6C5. 
Tone 34 I. RC408 I 11\212 118 6176, 571 465 1 

Sen. 7 C IICSO^_ 13/14 CN ISO 
IIC50l IS TSIOI 

I191, H9114 Vol. 8 K See No le Al(, G5020 4 CS133 24, 27, 35, 47, 80.... 175 1 

Tone ..4.. K See No le 116 
N60 Vol. 17 2 Meg. No. I See No to AI 8-5-4 4/15 CM 175 113 35 294 C3 6F6. 6J7, 6K7, 6Q7, 

.0075 Buffer Ill I 6X5 175 10 

For all other Genera I Electric SIislel s see the Cr.... s Refer enee o ii the n ext page. 

Data not substantiated. 
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MALLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 

CROSS REFERENCE OF GENERAL ELECTRIC-RCA \ ICTOR MODELS 

A-90 See 11CA Victor M30 
It\ See RCA Victor 11 17.11 

1110-8cc RCA Victor \131 
1152-See ISC \ Victor \1116 
1181-See RC Victor 11211 

1186 -See IICA Victor 21114 

C34)-See RCA Victor 9111 

C41-Sec 11CA Vic or NI 105 

C60-Ser IICA Victor \1107 
C6I-See IICA Victor M 123 

C62 --See RCA Victor 12611 

C67-See 11CA Victor 293 

C70-See RC:\ Victor 13511 

C75-Sec RCA Victor 23511 

1)50-See RCA Victor \1101 

D51-See RCA Victor \11111 

1)52 See RCA Victor \1108 
Dr-So. 111; \ \ ictor \1 109 

E52 See RCA Victor T5 
1131 See Radiola 80 

1132-See IICA Victor 1150 

1-l51See Radiola 82 

h15111 Sec Radiola 8211 

H71See Radiola 86 

117111 See Radiola 8611 

1172-See RCN, Victor 141E 59 

1191, 119111-See I'revio s Page 

J70 See RCA \ ictor 114 

J72 See IICA \ ietor 1170 and 1170N 

J75 Ste RC A Victor 116 

J80 See RCN Victor 148 

J82-See RCA Victor 1171 

.183 See RCA Victor 11-73 with 47's 

.183A-See ISCA \ is or 1173 ,with 2A5's 
J85-See RCA Victor 1112 

J86-See 11C \ \ ictor 1472 

J87 See RCA Victor 1475 (47's) 
J87ASee IICA Victor 1175 (2A5's) 
J88-See RCA \ ictor 1471 

J100-See RCA Victor 11100 

J105-See RCA Victor 1176 

.1107-See IICA Victor 1177 

J109Sec RCA Victor 11E81 

.1125-See RCA Victor 1178 

J125A-See RCA Victor R78 (2) 
JZ30-Sec RCA Victor SW2 
JZ822See RCA Victor 1121 

JZ822A-See RCA Victor 1421A (47) 
JZ826 See Victor 1124 

JX828-J88 with SW adapter 
JZ835Seo RCA \ ictor 11023 

1(40-See IICA \ ictor 1127 

K IttASee IBC \ \ ictor 1118\V 

K41-See RCA Victor 1417:11 

K43-See RCA Victor 100 

K48-See ItCA Victor 300 

K50 -See I4CA Victor 1428 

K501'-See 11CA Victor 11281' 

K51-See IICA Victor 1128 

K511'-See IICA Victor 14281' 

K52-See RCA Victor 110 

1(53See IICA Victor Ill 
1(53\1 tiro IICA Victor 115 

K51-See IICA Victor 11E411 

K511'-See RCA \ ictor 11E101' 

K55-See RCA Victor 210 

K58-See IICA Victor 310 

K60-See I4CA Victor 1437 

K60P-Sec IICA Victor 1137P 

K62-See RCA Victor 1111 

1:63-See IICA Victor 120 

1(64See IICA Victor 121 

t(6413 See RCA Victor 127 

1(65 See RCA Victor 1138 

165P -See RCA Victor 11381' 

K66-See IICA Victor 220 

1(66\' See IICA Victor 222 

k 78-See IICA Victor 330 

K79 See 11CA Victor 331 

1(811 See RCA Victor 140 and 140E 

K%0\ See RCA Victor 141 and 141E 
K82-GE K62 in clock cabinet 
K85-See RCA Victor 2, 0 

1(88-See IICA Victor 310 

K88X-See IICA Victor 34E 
k 105-See IICA \ ictor 261 

K 106-See IICA Victor 1190 

K1061'-See RCA Vic or 11901' 

1(107 See RCA Victor 11260 

K 126 See II('A Victor 280 

1(Z-621' See ISCA Victor 11E18, IIEI8A 
1.50-See I1CF. Victor 112225 

L.51 -See IICA Victor 1422W 

L52-See 11CA Victor 112 

L52Á See RCA \ ictor 112:\ 

L53 See RCA Victor 111 

N140 See IBC A \ ictor 102 

71141 See RCA Victor 101 

\1 12-See 11CA Vic or 103 

4.149-See RCN Victor 301 

M50-See RC \ Victor 117 

1\151-See 11C\ Victor 118 

\151-See RCA \ ictor 118 (mod) 
A152 See RCA Victor 119 

N155-See 11CA Victor 214 

\156-See RCA Victor 211 

\161-See RCA Victor 128 

\16"-Sec IICA Victor 125 

N163-See RCA Victor 121 

\165-See RCA Victor 221 

71166See RCA Victor 226 

4.167See RCA Victor 224 

M68-See RCA Victor Duo 321 

M69-See RCA Victor 322 

1\181-See IICA Vic: or 143 

M 85-See RCA Victor 213 

\186-See IICA Victor 212 

\189-See FICA Victor 311 

4.1106-See RCA Vic or 262 

M107-See RCA Victor 263 

h 125 See IICA Victor 281 

\1128 See RCA Victor Duo 380 

\I 12811 See RCA Victor 3801111 

\I129-See RCA Victor 381 

N60-See Previous Page 

S22 See 14C k Victor 117 

522XSee RCA Victor 117 

5221)See RCA Victor 117 DC 
S12-See RCA Victor 119 

S1214-See RCA Victor 1143 

SI2D-See RCA Victor 119 DC 
S132-See RCA Victor 1110 

SZ12P-See RCA Victor 11E16 

T12-See IICA Victor RS 

TItD-See RCA 1ictor 145 DC 
TI2E-See RCA Victor R5X 
TII-See RCA Victor Radiola 48 
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MALLORY- 90"-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

of Tubes Used 1 F' Peak Cir- 
cult Use 

Cir-Trans. Correct f Correct 
coif Replacement I Switch I Bizs *Note Original 

Part 
I 

Cir- 
coif I 

Correct 
Replacement NotNote Vibr, 

Conn. 
Replace -Types 

mena 
* 

;EN ERA L ELECTli (INI(:S 
A\V5() Vol. 17 N 8-8 I Seo Note... . 13:3 58, 55, 47, 56, 80.... 165 I 

25 17 'TS 111'_' 

I:ENEI(A I. FII(EI'li ((OF IN G 
I' Vol. $ S.x No le A5 \407 1 CN 130 77, 78, 38, 6'1:3, or I V 

A4011 15 'I'N 110 

(:F:\ Eli 41, 1101114E11 )1,141T1 ILI'I'I ES -See Gru no.. 

I iENEli %L \MOTORS -"Day- Fan" 
"Liltle 1 ieneral".. . . \o1. 21 1)It1)309 71 4 135213 21 15, 80 1 

Tone 22 C12 Sec No le A45 12 4 I(S211 
"Day -Fan" 5\C.... Sol. II A411111' 2-2-1 3 See Nute... .III 27, 1111 
"Day -Fan" 25, 26, 

27, 28 Vol. 5 K 12 3 See Note... .111 26, 27, 71, 80 I I 

"Day -Fan" 43, 48.. Vol. 5 k12 :1 See Note... . 131 26, 27, 71, 80 II 
110 Vol. 21 1)111'309.... 8 4 135213 21, 45, 80 1 

Tone 22 G12 See No lo A15 12 4 1(S21,5 
120. 130. 140. (":1", 

"It") Belo.. serail.] 
29100:1-170011.... Vol. 25 1)111':310.... 1-_2 4-1-5.... ...$.. See Noto... .ID 24, 27, 15, 80 3 

Tone 11 KI_2 
120. 130. 140 ("A", 

"II") Bet wren se- 
rials 29100,1 & 
621110A. & 170011 
& 196-111 Vol. 21 1)111':309.... ...... :1-2-1-1-5... ...$.. Seo Note... .I11 24, 27, 45, 80 3 

Tone 41 1712 
120. 130. 110 ("A", 

"It") Atore seriad 
62100:\, 196111... Vol. 25 1)111'309 8-71-8 3 11S213 .1166 224, 27, 43, 80 :1 

'Pone II 1:12 
170F Vol. 29 SI11'2611.... ...... 39, 30, 31 

Tone 41 NI 
180. 190 Sol. 21 1)111'309.... 8 4 115213 "1, 45, 811 1 

Tono 22 (:12 Sec No 1.e A43 12 4 1(52) 5 
200-201 (E22) Vol. 51 1'2:1\I1'.... 6 32, 30, 31 

Tone 41 Al 
211 (S9\. Sol)).... Vol. 6 K 12 6 11-8 I CN 152 21, 35, 27, 47, 80.... 175 1 

216. 217, 219, (SI 4. 
S1I1) Vol. 6 I. 12 12(1:1:316.... 7 II N241 21, 35, 27, 47, 80.... 175 1 

'Pone ^n $ See. No le A5 8 7 I1S2 C1 

220 (SIGA. S101í)... Vol. 8 1'IOA1I'. ... 20166 I CNI52 '45 27, 24, 47, 811.... 175 I 
230 (SI \, SI It).... Vol. 6 1.12 I203á 6.... 28 IlN241 21, :35, 27, 47, 80.... 175 I 

Tone ^2 $ See No 10 15 8 211 11S213 
251 (52A, S219.... Vol. 11 C 6 C6629 28 I1S211 24, :35, 27, 47, 81).... 175 l 

Tone 22 A l2 It 28 IiS2l 1 
252. 253. 251, 255, 

256, 257. 258. 
(S:3 S, 5311) Vol. 84 G 6 71-41-8 28 1íS213 .133 221, 97, 35. 45, 80.... 175 1 

Tone 22 K 1 2 
281 (It 1 A) Vol. ... $.. C7 Sec No lo .S41 '16 17 535 
292. 293 (S4A, S413). \ ol. 7 G 6 8-8 I IIS213 .1366 21, 27, 35, 45, 80.... 175 1 

T.>..e 22 2 $ See Note A5 
A500:3 \ ol. 1,12 5-:3-3-1 1 Ser Note... .131 26, 27, 45, 80 8 
A5003 Vol. 12 K12 1-3-5-4 1 See Note... .131 21, 27, 80, 45 3 
A5010 Vol. 5 K 12 1-3-3-S 1 See Note... .81 26, 27, 45, 80 8 
55021) Vol. 12 K12 1-3-1-5 1 See Note... .83 21. 27, 45, 80 3 
5031. SIC Sot. Vol. 26 L 2-12-.I 1 See Note... .113 01:\ 
5052 Vol. 26 1.12 01 \ 
5057 Vol. 26 Y 2-2-2 3 See Note... .III Kollog, III I ...$.. 
50611 5 ol. 26 Y 01A 
5065 :1C \'oil. 26 K 12 OIA 
5066 Vol. 26 K12 01A 
5077 Vol. 1(12 $ 3 Sec Note... .111 26, 27, 71, 80 11 
5080 Vol. KI2 $ ...$.. See Note. .111 26, 27, 71, 8(1 I1 
5091 Vol. _ K12 5-3-1-° 3 See Note... .131 26, 27, 45, 8(1 8 

GENT:ItAL TFLF:VIS ION 

Vol. 6 K 12 6 20-4-10 6/15 U11182 .11110 127.3, 4:1, 11, 77 
'Pone I 7 

"N1SW" Vol. 6 C12 4-4 4 See Note... .113 38, 57, 47, 80 1 

Tone 22 L 

GILFILI :\N 
CN6 Vol. 29 Q 011 

Vol. 6 (712 1-4 4 CM 171) III 2.A5, 57, 58. 80 I 
5C, 5P V1. 17 N 6 8.4 4 CA1171 113 2 45, 2A6, 57, 58, 80. 17.5 I 

Tune. 22 1, 19 
SK Vol. 6 1112 8-16 6 CN I' 5 2315, 36. 39, 43 450 
6C, 6'1' Vol. 15 N 6 8-8 4 See Nulo... .133 2\5, 217, 55, 58, 80. 262.5 1 

Tone 22 1(12 
7A Vol. 15 501151 No. I See No te A 1 8-8 1 CNI52 .11:1 37 296 C3 76. 77, 78, 85, 42, 84. 175 10 

10 15 TSlot 
8C, 8'T Vol. 15 N 6 8-8 36 Seo Note... .113 2A5, 2.A7, 55, 56, 58. 262.5 1 

'Pone 85 1:12 
30 Vol. 6 C12 4-4 4 C11179 2A5, 57, 58, 80 I 
32 Vol. 17 N 6 8-4 4 C\I I71 113 2A5, 2A6, 57, 58, 80. 175 1 

Tone 22 K1_2 
33 \oil. :3 C I2 $ 3 See Note... .114 27. 12, 80 2 
i4 Sul. 6 1112 16-8 6 CN 145 25Z5, 36. :19, 43 ..... 450 
15 will' 71'> Vol. 7 K 2-I :1 Ser Note... .131 27, 71, 80 

33 .,itl, 2:15 Vol. Ill N 6 8 I .1 CM 171 113 57, 58, 2A6, 2A5, 80. 175 1 

Tone 22 K12 
41 Vol. 

Toa., 
17 
2° 

N 
K12 

6 8-4 4 CN1171 113 2:4,5, 2A6, 57, 58, 110. 175 1 

42A Vol. 6 117 23 See Note... 11:3 42, 77, 78. 80 1 

43A Vol. 6 4:12 4-I. I CM 170 
. 

113 2 45, 57, 58, 80 1 

41 Vol. 3 G12 * :1 Seo Note... .11:1 27 1_2, 80 
47, 50 \'01. 15 N 6 8-8 36 See Note... .113 2.%5, 2A7, 55, 56, 58, 

'''one 115 K12 80 262.5 I 
525, 54A Soil. o 1112 4-4 4 CII 170 11:; 77. 78, 42, 80 46(1 1 

55A, 5 511 4 01. 6 1112 16-8 6 CN 115 25Z5, 36, 39, 13 450 
611 Sol. 81, J -^_-3 :1 See Note... 26, 27, 71, 1111 10 
6211\ Vol. 17 N 6 2-4 23 See Note.... 

.III 
5/-I. 61,S. 6F6, 6116. 

'Pone ^2 K 12 
.113 

6.17, 61.7 175 I 

6313, 63X (AC) Vol. 17 NI 6 11-8 
Ill 

I 

19 
Syr Note... 
'ism, 

.11:1 1'14, OAK, 6FS, 6F6. 
6116, 61(7 160 I 

1,6 Vol. :3 1;12 $ 3 
.. 

See \ (lie 111, 27, 81 5 
Vol. 3 GI2 $ 3 

... 
See Note... 

.Iál 

.lit 12, 27, 8(1 

$ Dula not substantial d. 
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MALLORY-? 2 Y RADIO SERVICE ENCYCLOPEDIA 

1 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBPATORS 
Types of Tubos Used 

I F. 
Pik 

Trans. 
Cir- wit 

Use Cir- 
cult 

I 

Correct 
Replacement 

I 

I Switch I Bias I *Note Original 
Part 

Cir- 
cult 

Correct 
Replacement 

*Note Vibr. 
Conn. 

Replace - 
ment 

*Note 

GILFI1.1.\N-Contit tied 
7811, 781 Vol. 17 N 8-8 I See Note... .113 57.1, 618. 61'5, 6P6, 

Tone. 76 Is I^_ 10 19 1'51111 ... 6116, 61:7 460 I 

1110 will, I'1' 71's... \ol. 58 h --9_-4 :1 See Noír.... . III 27, 71, 110 2 

11)11 will, 45's Vol. 6 1:12 2-2-2 3 See Note, .. . I11 27, 45. 80 1 

105, 106 (Is Type). Vol. 6 1112 2-2 I Soe Note... . III 21, 45, 89 I 

Tone 22 1119 
11611, 116X, 11713. 

117X Vol. 16 N 6 16 I RN212 118 61:7.6\8,6116,6C.á, 
Tone 76 N. 18 I It V 212 118 6F6, 37,1 160 I 

Sen. 7 111:5011 II. 19 9:9106 
110 Vol. 6 612 4-1 23 C\1170 .113 37. 58. 2,15, 110 I 

510 Vol. 18 N 6 8 I 23 C\1171 113 37, 58, -^36, 80 175 I 

Tone 22 K12 .... ....... 
515 \ ol. 18 M 6 8 I I C\ 151 .133 6A7, 78, 75, 42, 80... 160 I 

lo lo TS101 
520 Vol. 18 N 6 8-1 2:1 CM 171 113 37, 58, 2 \6. 2A5, 80. 175 1 

Tone 22 K12 
5"5 Vol. 18 \I 6 8-4 I CN 151 .113 6 \7, 78, 75, 42, 80... 160 I 

Ir 19 TS106 
615 Vnl. IS N 6 8-11 4 S,r \ole... .113 247, 58, 55, 2\5, 80. 262.5 1 

Tone 22 I. 12 19 15 'l'S10I 
625 \ol. IS N 6 8.8 4 Sw \ole... .113 2A7, 58, 55, 235, 150. 262.5 1 

Tone 22 1:12 10 15 TSI01 
700 Vol. 15 5110\I No. 1 See Note A 1 8.8 1 CN I5: 113 37 296 C3 42, 76, 77, 78, 81, 85. 175 10 

10 15 TSI01 
.015 Buffer 1111 

715, 725 Vol. 114 Al 6 8 11 I See Note... .113 637, 78, 75, 42, 80... 460 I 

III. 19 TS1O6 
815, 825 301. 15 N 6 8 41 36 See Note... .113 ''-'A-. 511, 55, 56, 2A5, 

Tone 22 h 12 80 262.5 1 

/:L//1IIA'roNE Sir 11. S. Ito din & 'Eel. -- 
l:l)LIIENTI)NE 

15 Vol. 18 N 6 1,47 I 32 115211 57,1, 6F5, 6116, 61(7, 
Tone 13.1 L 1,160 32 . C.3,151 .1181 6L7 456 1 

1,30' IS '15101 
L6 Vol. ill N 6 I'll I 32 I1S211 574. 6C5. 61'6, 61:7, 

Tone II L PI 60 32 CNI51 .1581 6L7, 6117 156 I 

(':1111 15 'i S 111 I 

1.7 Vol. 45 N 7 1':391 I 11N2S2 8911 14 215C C3 IC6, 19, 311, 34. 156 10 

Tone ..4 I, 01-.111 Itul1er III I 

7.1 \ol. I., 5111'275.... 7 I':3'rl I IS\2:L' I1911 14 2150 C3 IC6, 19, 30, 32, 34... 156 10 

Tone 41 I, 14I-.111 (Suffer .11l1 
7.5 \ol. 45 S111'275.... 1'9:11 I II \132 1190 14 2450 C3 IC6, 19, 30, 32, 34... 456 lo 

Tone 41 L.... ..... .01-.111 Buffer 1114 

1:111,1) 311'1/A1, 
LS Vol. 18 N 6 "174 32 IIS_I! 57.I. 61''5. 61"6, 6116, 

-Pone 34 I. '160 
'301 

32 
Is 

C\ 151 
TsIoI 

.1181 61:7, 61.7 456 I 

16 Vol. 18 N 6 ' 17 1 32 115211 5L4. 665, 61"6, 61:7, 
Tune 41 L 'loll 32 CNI51 .1181 6L7.61)7 456 10 

'31 I IS 'I'S101 
1,7 Vol. ' 15 N 7 '391 1 1íN232 1390 II 215C C3 106, 19, 30, 31 4 6 10 

Tune L .01-.01 /Suffer III l 
74 Vol. 45 S111'275.... 7 1'391 I II N23.2 1190 I I 245C C3 106, 19, 30, 32, 31... 456 10 

Tone II L .01-.01 /Suffer Ill 1 

Z5 \,,l. 45 S11I'275.... 7 I'3',1 I II 2:r 1190 14 215C C3 IC6, 19. 30, :12. :11... 156 lo 
Tone 14 1. .91-.01 Buffer Ill l 

GI/1 /1/YEA It 
570 Vol. 17 N 6 C52SC, D. 11 U11182 .1131 61)6, 75, 13. 2525.... 456 
575 \ol. 6 ZI2 6 EXI00 1'119-6 4 11N191.1. .1137 2',5, 57, 58, 80 175 1 

670 Vol. 17 N 6 1,103-2 4 11\1262.... 35 29 t C3 6C6, 6D6, 42, 75, 78, 
20 15 TSIO_ 8.1 175 10 

.022 Buffer Ill I 

675 Vol. 18 N 6 1'103-4 1 ItN242 .118 235. 2A6, 27, 57, 58, 
1903-3.... 1 I I N 212 138 110 370 I 

fat 3111315 1:LF.CTIt IC r:(1. 
6111 (Grnybnreíl,4 5,4e B C \ 51 ,slel 115 
G118 ('IIudltell --S,v IIC 3 \lo del 117 

6118A- SIM' RC \ \I 
Gl19 Ser 11C\ \1n 

Mel 17 
del II 

1 
I 

(:151011- See 11C \ \lisle 1 55 
(:11:100 -See ISC\ \bale 1 el. 16 
6113111 See IICA \l,sde 1 ad. 111 

011:311 See IIC\ \lisle 1:1:1 
G11:3211 Sere IIC-\ \lisle 1 nd. SI 
0113:10 See í1C', \lisle I ..,l. hi) 
011:1111 See RCA \lisle 162 
(:1551)11- See 11C', 
G115.50 -See 1105 

\lisle 
31,sle 

141 
1 -I6 

C116)111 -See IIC1 \l,sde 166 
(:11678 See TICA \hale 1 18 
1.11,00- .See IBC', \lisle 1 80 
6I1770 -See TICA Mode 1 82 
C1191)0 -See TICA Mode 1 86 
(:I1989 -See ItC\ \lisle 110 
GCI3-See IIC.', \1 ,slid 16 
GC' 1 -See IIC\ \1 ,sle1 112 
6615 See 11C\ \1 
(:T7 -See TICA \lo 
GT8 &r IIC', 310 

,..íel 16 
del It 
del III 

(:T8-5h-Sle RCA Mode 1171 
GT8-69 See IIC l \lisle It 72 
GT10-69-See RC', \lisle IS 74 
GT10-88-See 11C \ 3lo,1e II 76 
GT10-99-See RC \ \lode It 77 

GREBE 
Al11 \ol. 8 3I Al I' 6 j I See Note... .131 21, 27, 45, 80 7 

Tone 34 L .O1 See Nole... .119 
I1S3 Vol. 6 (:12 6 8 Il 4 See Noto... .11:1 21., 35, 47, 80 175 I 

Tuna 22 L 
11S4 I Pentode Vol. 7 I' 6 8-8-8 3 I1S213 .1166 ...... 35, 24, 27, II, 80.... 175 I 

1 one 22 I. 
11SI ill, 451'I'.... Vol, 6 l'12 6 8-845 :1 11S213 .1166 21, 27, 45, 80 175 3 

'I une 22 I 

Oulu not subslunliulel. * IMPORT \N9': Read Notes in Noll Section if specific. in Note Column. 
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MAILDIºY-YxY RADIO SERVICE ENCYCLOPEDIA 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F, Trans. 

Cir- 
cuit 

MANUFACTURER 
Cir- CorrectOri Inal Cir- Correct 

GREBE-Continued 
IISS Vol. 7 P 6 8-11-8 3 I1S211 .1166 27, 35, 241, 45. 83. , .. 175 3 Tone 22 L 
HS6 Vol. 15 N 6 8-11-8 :4 118213 .1166 27, 21, :55.47. 80.... 175 3 Tone .,.;.. 1100511'... See No (e 516 
1-IS7 Sol. 7 I' 6 6-6 :3 I114213 .1166 21, 27. 35, 47. 811.... 175 1 
I-IS8 Vol. 61 N 6 8-8-8 5 11821:3. , . .1166 :17. 27, 17, 80 175 Tone 22 I. 
FISI l Vol. 18 \ 6 6-6 :3 11S21'í .1166 35. 27. , 7, 80 175 3 Sil. 12 A5611' See No to A I 1 

'1 one 31 L 
HS32 Vol. 62 \ 6 8-8-8 3 118213 .1166 27, 35, 24, 47. 811.... '175 :3 Supp. 12 4100P 
Synchrophase SK4.. \ ol. 8 43\I I' j 3 See Note... . Il 1 21. 27. 15. 80 3 6111 Vol. 56 N 8-11 1 CN152 .... 34 292 C:3 6A7,37,41, 78.81.83. 456 10 5 IS TSIO1 

.025 Buffer IIII 89 Vol. 6 EEl2 I1-8 4. 118213 .1166 36. 58. 59. 80 175 1 
11113 Vol. 18 M 16 35 11N 212 118 16, 55. 56, 58, 57, 82. 175 1 Supp. 8 ÚC500 8 35 118213 428 Console Vol. 26 $ See Note 15 j I See Note.. .111 26, 27. 714. 80. 50... 11 

Glti(:811Y - GIl1J\O W-See 51ajest ie 

Ilk VII) GRIMES 
I(GS Inverse Duplex 

1927 Vol. 54 11 
014. "New Yorker" 

110 5'. I)C Vol. 26 Z 
12, 71 Pi'. 29 S 

(' R IJNOR' 
24 (1 101) Vol. .*.. I' 27710 28 \\' 1;847 78, 6F7. 6117, 85, 37, "Cone 41 () 27711 28 \VE817 45. 513 262 11 27715 28 (:51171 41 (450, 451) Vol. 6 G7 6 29168 I (:\ I5_^ 6F7, 42, 81 455 1 "1789 15 TS 1111 411 (160. 461) Vol. 6 P7 6 3 112208 I (:\117_2 6\7, 617, 42, 80 435 I 4C (170) Vol, 6 F7 3 11208 4 (:\1172 647, 61,7, 41. 80 485/490 I . 
4N13 (410, 411).... Vol. IS M 6 1(1-1(1 I C\ 132 .11:1 11 215 C3 146. IA I, 75, 41 ... , 465 10 .0075 Buffer .III1 5A (500) Vol. 18 0 6 27713 I 111421:4 6P7, 711, 75, 17, 811... 455 14 27712 I 11821:3 

27818 13 '18101 
27484 17 'I'SI01 58 (501, 520, 530, 550) Vol. 17 N 6 27151 11/15U11182/TSl°3 6P7.^515, 13.75.78. 455 SC (502, 503) Vol. 6 (;12 :f', 3(1, 31, 33 455 Pil. 29 IS 

50 (570, 571) Vol, 17 1) 6 29562 .1 15\242 118 657, 6146, 75, 42, 110. 455 27711 I 118211 
31.177 21 118215 
24.789 15 'I'SIOI SE (560) Vol. 17 N 6 '41819 I (:N 132 657, 61)6, 75, 42, 80, 453 31857 IS 'I'\11(1 5G (580, 581) Vol. 18 TIt P604,... 6 3112.4 1 118215 647, 606, 42, 75, 110, 46.5/490 33169 4 I(\212 118 
33:371 11 1182°- 
32987 15 TS 11(1 511 (532) Vol. 7 E 6 2 35181 4 1(8211 , 657, 606, 76, 41. 8(1. 165 1 11714 I 118215 5J (542) Vol, 18 M 6 11811 4 11821'1 658. 6K7. 607, 6F6, 11669 4 118215 .. SW I 465 1 

SK (551, 553) Vol, Ill 25051 No. I 6 See No to A19 1:3169 4 II\212 I18 648. 6K7, 607. 6F6, 13:169 4 115213 511'4 465 1 5L (555, 572) Vol. 18 25051 No. I 6 See No le AP 13369 4 118215 6411, 61:7, 6(17, 6K6, 13169 4 13 \ 212 138 5 55 4 465 I 5N11 (510) Vol. Ill \I 13 
I \ 1, 1A6. 1115, 33. 465 5Q (573) Vol. 18 251151 No. I 6 See No le AI( :13169 4 11N212 118 658, 6K7, 607. 6F6, 33369 4 1382_215 5W I .165 I 511 5&) Vol, 7 F 6 36350 4 I1\1_262.... .1173 657, 6136, 76. 41.80. 465 61 Early (650, 651). Vol. 17 TI4P610..., 6 _^9557 I CSI '31 647, 606, 42, 75, 80, 262 I 'Cone 22 AI 291)86 4 I(\212 158 6C Early (660, 661, 

662) Vol. 17 TI(P610.... 6 29562 23 11\242 ,BR 61)6, 6A7, 75, 42, 80. 262 1 Tone 22 51 29557 23 (:8133 .... 6D (670, 671) 1 01, 17 0 30091 1,13 
15/19 SR6I 1 61)6, 6A7, 75, 42, 80, 455 I Tone 2^ L 6 6F 690, 691) Vol. 17 I Meg. No. I 6 See No to .119 30091 1/13 
15/19 811611 61)6. 657, 75, 42, 8(1. 455 I Tone ^2 L 

6G (680, 681) Vol. IS Tlll'601.... 6 1:3369 1 \VKI2t7.... 648, 6K7, 686, 6125, 13169 4 11N212 1111 6F6. 57.4 465 1 1:3371 14 118215 
12987 IS 'Nutt 6118 (620, 621).... Vol, 15 I' 7 11913 12 11829:1 106, 31, :40, 32. 19... 165 6J (640, 641) Vol. 17 TIf 1'6111... 6 33169 1 55 1:1 º 17 6 57, 61)6, 42. 75, 811. 465/490 1 13370 .1 11 N 2 12 138 
53371 14 118205 

1:1169 .. ,j.. 11\212 .88 , 
529117 IS *18101 6M (631, 613) Vol. 18 25051 No. 1 6 See No to A 19 13169 4 IS 5 212. ... .118 658. 61.7, 607, 6126. i3360 4 118'15 5W4 '65 1 7A (700, 701) Vol. 20 '1' 11 P610. , .. ...... '7414 l 55 1:1117 711, 37, 75, 42. 80.... 262 1 Tone 22 AI 2741:1 23 118213 713 (750, 751, 752, 

753) Vol, 17 '1'111'610.... 6 29558 I (:8135 61)6. 617. 61.'7, 75... Tone 22 N 24.562 1 2:1 11 \ 212 1:11 76, 42, 80 262 I :11052 23 I'81:3:í .1311 
29559 23 (:81:1:3 7C (760, 761) Vol. 20 1 Slog. No. I See No le 419 33369 1 I18215 6E7, 648. 6116, 61'5, 33371 1 118205 6F6. 511 175 I 33169 14 II\242 08 
1:5160 15 T\Ií1 71411 (720, 721).... Vol. IS P 7 1:1913 Iº 11820:3 IC6, :(3.:111. 32, 19 465 RA (801) Vol, 17 I \leg. No. I 6 See No to A 19 7111. I 5\ E817 78, 37, 85. 6137, 42. 80. 262 1 'Pone :34 \I .... 2711:1 1/23 118211 811 (821) Vol. 17 0 27111 I \1'1?1117 78, 647,115. 37, 12. 811 262 1 Tone 22 # See No to 45 2711:1 1,23 1(S213 

29162 23 11N212 138 
27668 15 '1'811(1 

Data not subs outland, 
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MALLORY -YA -1"- EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
I 

F. 
Peak 

Trans. 
r n 
cult 

Use 
Cir- 
cult 

I Correct 
Replacement 

Switch Bias *Note Original 
Part 

Cir- 
cult 

Correct 
Replacement 

I *Note Vibr. 
Conn. 

Rsplace- 
merit 

*Note 
Types of Tubes Used 

CRUNOW-Contin tie I 

81) (1161) Vol. 17 I Meg. No. I See No le 119 29562 23 It N21" 88 61)6, 6A7, 76, 75, 42, 

Tone N 6 29558 21 CS135 80 155 1 

30152 13 CS133 
813 (871) Vol. 17 1 Meg. No. I See No lc 119 33852 21 W EI217 6k7. 618, 6116, 6C5, 

33598 I 11S215 6F6, 57.4 455 I 

33169 I 11\212 118 

33:171 I:1 ItS^_IS 
32987 IS 7S101 

9A Early (901, 902). Vol. 17 T11í'610.... 6 2771(1 I WE817 78. 37, 85, 45, 6117, 80. 262 14 

Tone II 0 27711 I '2:1 IIS213 
27670 14/15 It 11262 
281(10 .. j.. 11N212 

9.1 (901, 902) Re- 
vise I Vol. 17 TH '610.... 6 8 1 IIS^_ 13 78, 37, 6117, 85, 15, 

Tone 11 0 8-8 21 11N212 80 262 14 

27670 11/15 1111262 .... 

913 (1101) \o1. ...j P 27710 I WE817 78, 6F7, 6117, 85, 37, 

Tone 41 0 27711 1 WE847 45, 5Z3 262 14 

27715 24 C\1171 
9C (921) Vol. 17 6 See No to A 19 27710 28 WE817 78,647, 85, 76, IS. 80. 262 14 

Tone II See No to AS 27711 28 11S211 
29562 28 II N212 68 
27670 14/15 111N212 
24789 15 TS105 

11A Type 1 (1151. 
1152) Vol. 17 0 6 27710 1 1VE847 61)6, 6A7, 76, 85, 45, . 

Tone 41 0 27711 1/23 ItS213 57,3 262 14 

27715 11/19 011171 
29632 13 CSI 13 

11A Type 2 (1151, 

1152, 1161, 1162). Vol. 17 (1 6 

24789 

11713 

15 

I 

TSI01 

WFt217 61)6, 617, 76, 85, 45. 

Tone 41 O 31629 1/21 IIN212 .118 5Z3 262 14 

27715 11'19 C\1171 
29632 13 CS133 
21789 15 TSI01 

1111 (1151. 1152, 
1161, 1162) Vol. 17 0 6 31743 28 WE1217.... 61)6, 6A7, 76, 85, 45, 

Tone 41 0 :11629 28 14N212 .118 5Z3 262 14 

27115 1,19 C11171 
29632 13 CSI33 
24789 IS TSI01 

IIC (1171) Vol. 17 I Meg. No. I See No ,e A1; 33615 4 \VE817 617.6A8.6116.6C5, 
31768 4 HS215 6F5, 6F6, 57.4 455 I 

{1166 I I1\ 24^_ 118 

33371 13 ItS20:3 
33169 15 TNIII 
3:1616 19 TSI05 

IIG (1191) Vol. 17 I \leg. No. 1 6 See Note 119 36719 46 IIN212 118 6(75.6K7.618,6116, 
36752 46 It\245 118 6C5, 6F6. 5Z3 465 1 

36720 16 W1;3510 
16721 46 115211 

I2A (1241) Vol. 211 I Meg. No. I See No le 119 13917 :1:1 \1'11817 SZI, 618. 6C5. 6F5, 
1:1946 3:1 11 El 217 61'6, 6116, 6117.... 155 l 
3 166 33 11521:1 
'13616 33 TSI05 

1211 (1291), 12\V3169 
(1297) Vol. Ill I Meg. No. I 6 See No le Al') 16752 

15 

46 

TSIUI 

IIN215.... .118 6117. 618, 6J7. 6C5. 
16720 46 5\1E35 M.. 6116, 61,6, or 6F6, 
'16721 46 11S215.... 57.3 165 1 

13371 14 ItS205.... 
33169 15 TNIII.... 
36776 15 TS101 

I51V (1541) Vol. III I Meg. No. 1 See NO le A19. 36290 31 111)680.... 6h7, 6L7, 6J7. 6116, 
36596 31 11S215. 6117, 6C5, 6F6, 5Z4 455 I 

(6166 31 117212.... .118 
16597 14 11S205.... 
33616 19 TSI05 

30 Apex Auto Set.... Vol. 7 110501 21, 26, 01.1, 71A.... 
99 and 99A Vol. 6 1:12 8 1 I CN 151 .... .113 21, 35. 17, 80 175 I 

513 Vol. 6 \' 1-12-4 11 1111182... ...... 6F7, 78, 75, 43. 257.5. 455 

614-618 Vol. I8 Order from \1fr... 35390 1/1S C\ISS TNI11 11111 35 291 C3 6K7G, 6Á8G.6Q7G, 
Tone 22 0 .. 005 Ili fe Ill I 6F6G, 6X56 262 10 

625 \ol. 17 Order from \Ifr... 31119 I/IS C\ 152TN110.11111 26 273D 617(7.6A8G,6117G, 
Tone 22 o .... 6C5G, 6A6 262 10 

GU1.1111:SNSF.N (Alts , !WC Well s -Gard tier) 
Champion Jr \ol. 6 612 I -I -I ^8 See Note... .117 21, 27, 45, 80 

Tone 11 O 
V612 Vol. 17 N 6 P80956 25 C.11172 TS102 .11112 34 292 C12 77, 78, 75, 11, 84.... 262 

I'80937 1/12 C N 140 ... . 

Hoffer III t .. 
7.67.1 Vol. 17 N 6 Í'Á0W56 25 C51172 "18102 .11112 31, 292 C12 77, 78, 75, 41, 81.... 

I'80937 I/12 C\140 
051 Vol. 6 (712 6 EK:loo 5-15-8 I I 1.11182 .1131 77, 78, 43, 257.5.... 

I 20 TSIOS 
06W Vol. 56 N 16-8 I (7\155 2 210 C3 78, 77, 85, 41... 

1 15 73101 
062A Vol. 15 N 1 15 T; 105 I 206 C3 39, 36, 37, 41. 4 

Tone 3 I 110502 1 13 CSI 23 / !1/ 

9 in line (Club).... Vol. I El? _^-1-1-1-.5... 3 See Note... .111 26, 24, 45, P //.'Q 
Vol. 1/IS I)11P_ll.... 0/9 

10 Series, 13 Vol. 7 F I 8(1818 23 1íS213 15 24, 2- / /¡ 
'Pone 22 (I 6 80819 23 IIS213 f .y 

-1 
20 Series Sol. . , j.. N 8-8-£1 28 ItS_^13 . 866 35, 27 . 

Tone 41 P 6 
Y,J 

23 Vol. ... t.. N ......... 11-8-8 28 11S213 .1166 35. /, >. 
Tone 4 I' 6 / 

53 Battery Vol. 6 117 2 ' y ''/I 
Tone 21 0 6 

}:S; 
53 AC Vol. 59 Sit P272 80891 23 (;\1172 /j' /j 

Tone 31 UC502 8089111 13 CS121 6"!% "Ii 
60. 63 Vol. 6 TII 1'600.... ...... 1'808 19 25 115213 .. /''// 

P8Ú£318 25 115213 6 A' 

801 60 Cycles Vol. 6 1)7 I -I -I S See Note... .III "It ')n 
Tone .11 0 . 

4Q 801 25 Cycles Vol. _ 1 GE 2.5-4-2 28 See Note... . HI 
Tone 41 O " /4 

/p9. 92, 93 
160, 161, 60 Cycles 

Sol. 
VIII. 

2/10 
24 

0111"213.... 
1:1: 1-1-1,5-1.5.. 

. 

28 
.... 
See Note... .111 

... 

.... 3r vO 

Tone 41 O 6 

j I)atu not substantiated. INII'OI<FOff: Kraal Notes in Note Sect: if specified in Note Colu.,n. 



MALLORY-Y-ci-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
1 F Trans. 

Cir- 
cuit 

Cir- 
cuit 

Correct 
Replacement Part cuit Replacement Conn. mart 

GULIIItANSEN-Con tinned 
160, 161, 25 Cycles. Vol. 24 (1(1 2.5-4--2 28 See. Note... .111 27, 43, 80, 21 3 Tone 41 II 
162 Vol. ... $.. Tlll'n00.... 1-1-1,5-1.5.. 28 See Note... . Ill 21, 27, 1.5, 80 3 Tono II 4) 6 
200, 291, 292, 295... Vol. I/I 5 14111'213 2 -I -I-1-.5... ...$.. Ser. Note... .R7 26, 21, 1.,, 80 9 322 Vol. 64 7,12 11 :t0 W I?81 r 58, 56, 37, 46. 8^ .... 175 3 'Pone 41 I, 6 8-4 30 CN I31 

Stipp. 8 15\11' 1 19 CSI21 .. 351 Vole 6 117 6 811894. 4 CM 172 37, 1.1, 47, 80 262 1 :162 Vol. 45 N 19 16, :t7, :18 262 39^ Vol. 18 N 
31 10 173 

742 
'Pne, 
Vol. lO 

111:302 
j See No le :15 I.5 -I -:t :3 See Note... . Il I 21, 27, 45, 811 3 872 Vol. 59 SII ¡'271.... 8089111 2:1 CM 172 58. 37, 47,110 173 7 Tone :I1 I, 80891 13 CS121 9950 Vol. 1/1S 1)111'243.... 2 -I -1-I-.5... ...$.. See Note... .117 26, 2!, 45, 811 9 

11A 1.1,11:It 11"I'F:It S 
51'4 "Sky Rudd y., 
"(filtra Sky Rider"... 

Vol. 
Vol. 

18 
IS 

N 
50051 No. I 

6 
See No le. Al9 

4214 
.1216 

2:3 
I 

1151261 .... 
11N212 

.113 
138 

617. 61'7, 75. 12. 80. 
6K7. 6L7. 6C5, 6117, 

1 

Tone ... $.. 0 6 4203 15 TS11)6 6J7. 6117, 6P6, 57.4 . 161111 I Sil. IS C 
llt"O. ...j.. N 

11 11.SON 
"I)uul lI.,l,;e" Vol. 7 C 6 8-8 4 115213 .113 'Si 21. 17,Ií0 1 Toms ^2 1) 
"Headmaster" Vol. IS N 8-8 I (:\I 52 .13:4 a "2013 657. 711, 73, 12, 84... 436 10 

5 15 'I .S 1111 ..... . NSIO Vol. 6 UCS09 6 EX150 4-16-4 8 1 11182 78, 77, 4:3, 25%5..... 
5 15 '1'5101 

NSSO Vol. 7 1: 6 I 4-16-8 II 1113182 617, 78, 75, 4:1. 2.5%5. 156 NS611 Vol. 7 (1 _ 1-16-16 8 1111 182 78, 617, 73. 43, 23Z5. 436 
5 1.5 'I'S101 20:1 Vol. 6 (17 6 1 8-4 6 C\ III 113 78, 77, 43, 23Z3 
5 15 '1'51111 

2011. 21)11 
"European" Vol. 7 C 6 I 8-8 6 CN1.12 .113 657, 78, 77, 43, 257.5. 456 

15 '151115 45 Vol. (I 8II1'263.... 6 11011 6/15 1111189 ll98 61/6, 6C6, 4:1, 127,3 52\S d. 6 S11l'263.... 6 11:5- (:SI'1:1 .I13 6166, 01:6, 11, 70, 811. 1 51 Vol. 6 5111'203.... 6 14411 :18 I'111911 .113 6116, 6136, 43, 257,5.. 66A W Vol. II $ 6 Ser No lo AS 66116 8 111 182 I13 6A7, 61)6, 75, 43, 
6611 16 '1'14105 2575 456 410 V111. 6 Y 6 EX 300 1194 95 (1S 13:1 .R3 61)6. 6C6, 42, 80.... ...... 1 515 Vol. 6 1;12 8 4 See Note... .113 15 24, 47, 811 1 
6 4 Ser Note.... .113 515SW Vol. 6 1112 6 It 4 See Not..., .13:1 :17,. 21, 47, 110 
6 4 See Note... . U3 516 Vol. :t CI? 6 19 111 11 520 Vol. 6 5 6 EX II)) 1 191 25 146215 .11:1 617, 61)6, 6C6. 12, 80 456 1 530 Vol. 6 SItl'2.3.... 6 1320 7 CM 175 11:1 6:17, 6D6, 6C6, 1:1, 

127,3 456 535 Vol. 6 SI)'263.... 6 1392 38 UI1190 6\7. 6146, 6C6, 43, 
2575 456 ...... 580 Vol. 6 5111.2263.... 6 1381 ..,j.. CM 173 113 6:17, 61)6, 6C6, 4:1, 
12L:í 456 610 \SJ, 18 N 6 1088 3 CN155 113 6A7, 6116, 75, 42, 80, 456 I 615 \01. 26 (112 01.1,:1:3 ('20. 6311 5 ol. 18 I, 1. 1230 38 1111190 .113 6,17. 61)6, 75.43. 25'/,5 456 

)3ÁA11 \I1I.1J\I) Sil' (I Co. 
"Cornet I'ro" 

Battery Vol. 7 II 77, 78, 42 465 Tone 22 Y 6 
"Comet. Pro" 

11er. 3931 Sole 7 II 8-8 1 116213 .1166 211, 35, 47, 80 465 3 Tone. :tl Y 6 8 16 TSI01 "C I Pro" 
July 1932 Vol. 7 11 8-8-8 3 115213 .1166 241, 35, 37, 80 465 1 'roue :11 5" 6 8 15 'I'Sllll "Cornet Pro'' 
Feb. 19:3_^ Vol. 7 11 8-11-8 3 1íS213 .1166 57, 58, 2A5, 80 465 1 Tone 31 (112 6 8 18 TSI01 "Comet Pr,, " _ 
Sept. 1932 Vol. 7 II 8-8-8 3 HS213 .1166 57, 58, 47, 80 465 1 Tone 31 1:12 6 8 19 TS101 "Camel Pro 
(1ct. 1932 Vot. 7 II 8-8-8 3 RS213 .1366 57, 58, 47, 80 465 1 Tone :14 G12 6 8 19 TS 1111 "Comet Pro" 
Standard Model.. Vol. 7 II 8-8-8 :3 1áS211 .1166 57, 58, 2_15. d0 465 1 Tone 34 (.12 6 8 19 'I'S101 "Comet Pro" 
(Crystal) Vol. 7 II 8-841 3 11S213 .115rí 57, 58, 215. 140 465 1 Ton, 31 Y 6 8 19 TS1111 

'Conlon Pro.' 
1\'C \1,stel \'ole 15 51 8-8-8 3 11S215 .1156 57, 58, 2117. 2\3, 110. 165 1 17uin 7 II 6 8 19 TS1111 

515111,11\11 I4/) BEIt"1'S 
I 

:10 51: Vol. 12 Y $ ... j.. See Note... . Il 1 .... 21 27. 45.'80 7 30 II:dtcry.... Vol. I" Y .... ^_2, 121. 71:1 to I)(' Vol. 12 Y 21, 27, 
1 1C 501. 12 1112 $ ..4.. See Note... .141 21, 27, 45, 811 3 

K YOUNG 
Vol. 12 Y 21, 27 175 ....... Sells. 9 1:12 

" \ 01. 12 K12 j 3 See Note ... .131 24, 27, 45, 80 175 2 
Sens. 7 E 

-Wave 6 
ery Vol. 12 L 011, 122_A. 22 175 

Sens. 9 K 12 

Vol. 17 N 6 11 4 115213 6116, 617, 6117, 42 .. 436 1 'lone :14 K12 10 15 'á'S101... 
. \ 01. 17 N 0 (12092 6,15 Ill[ llt'1/'1'Sl0l .11114 6A7, 61)0, 6117, 42... 456 

'Pone :14 K12 lo IS TS101 

* 1111'1/1t PINT: Read Noten in Note Section if specified in Note Column. 



Mn«DRY-YAx=-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of tubes Used I F' Peak 

Tran 
an 

s. 
lr- 

cult Use I 
Clr- 
cult 

Correct 
Replacement Switch Blas *Note Ori Inal I 

Part 
Cir- 
cult 

Correct 
Replacement 

Note Vibr. I 

Conn. 
Replace- 

men( 
I 

*Nate 

IIE71'It0-Continual 
8 Tube Sup.rl,et ... Vol. 15 P 622 3 115213 2A7. 58, 55, 56. 215. 

Tone 41 N 6 601 3 It\212 80 456 1 

490 15 TSIOI 
9 Tube Air Ace.... Vol. 18 N 6 30 I \\'1:358(.... 6D6, 6A7. 85, 42, 80. 456 I 

Tone It K12 II I It\212 .118 
10 IS TS101 

6 1,11, 6 SIt \ a1. 18 N IC6. :31, 1115. :10.... 456 
Tone 21 0 

^, Vol. 6 11122 1" X21111 8-78 I See Note... . 03 58, 57, 47, 56. 811.... 115 1 

'Pone 
31 Vol. 77 \ 8-78 I Se; Nola. .113 57, 58, 55. 47, 110.... 175 

Tone 4.1 1" 

71 \ ol. 56 N 111-25-10.... 11 1111 182 .1131 61)6. 73, 13, 251.3.... .156 

207 \ ol. 17 N 6 623 4 CM 172 133 2,57, 58, 2 5(1. 2 53. 80. 456 
490 15 'rS101 

209 Vol. 17 N 6 6223 4 C\1 172 113 22A7, 58, 256, 2A5, 811. 456 
490 15 '1'51111 

251 5 ol. 6 1112 1X250 428 4 CM 171 133 57. 58. 2A5, 811 

Tone 22 1 6 
257, 259 Sol. 17 N 6 623 4 CM 17^_ .133 2 \7, 58, 2Ati, 2 55. 81). 456 

490 IS "1'S101 
295 Vol. .17 N 6 .166 I I 1111182 1331 61)6, 75, 43, 251,5.... 156 

1911 IS '1;511)1 

297 Vol. 17 N 6 166 I I 1111182 .1131 6A7, 61)6, 7.,. 43, 257.5 .156 

1911 15 '1'S101..... 
412, 166 Vol. 17 N 659 6/15 U11182,TS101 13114 6136,657.75, 13.225%5 456 

'r -- I. I. 10. 15 '1'51111 

1111711 FREQUENCY I:411S. 
A. C. Special Vol. 7 UC509 .... 5-9-9 24/1 Sec Note. .111 .... 21. 27, 7IA, 80...... ... j.. 3 

Isotope 10 Vol. 16 Se.' Note... 55 .... '2^ III 5, 125, 711... 
Sep. 12 See Note. A5 

L Vol. 7 11 4-4 .1 See Note... .113 21, 35. 47, 80 1 

"Mustertone" 1929. Vol. 12 1%12 5 I5-5 3 51 N277.... .I160 .... . 21, 27, 45, 80 7 

"Mas ertone' Supea 
10, 1931 Vol. 12 GI2 8-84 3 See Note... .113 .... _^l, 27. 45, 80 3 

"Nine in Line' Sal. 33 \1 01 5, 125. 175 

4 Tube Pentode.... Sal. 7 J 4-4 I See Note... .113 .... . 51, 21, 47, 80 1 

117-4 Vol. 7 13 8-8 4 See Note... .113 27, 24, 35, 47. 110.... 175 1 

Tone 22 N 
160-6 (280) Vol. 7 11 4-4 .1 See Note... .113 .... . 35, 24, 17. 80 I 

200 Vol. 7 II 8-8 25 Ser Note... .113 ... . 27, 35, 17, 80 1 

Tone 41 N 
208-1 Vol. 7 11 4-1 4 See Note. .113 ... . ^_1, 35, 47, 110 1 

Tone 22 N 
222 Vol. 7 11 4-4 1 See .......21. 21. 27, 35, 47, 80.... ... _. . 

Tono 22 N 

111-1.1/ 
34T1)I).A 4 Tube 

AC -DC Vol. 7 UC509 See No le :Alt) 12-6 6 See Note... . 33 39, 36, 11, 251,5 
10-10 15 TNIII .116 . ... 

11001)á1 IN 
Aero A. F. Amplifier 1-1 25 See Note... .113 56, 57, 17, 80 1 

8 14 See Note. .113 

6 Tube Super (DC). Vol. 3:1 L 20 15 TS102 .... '16 38 175 
Tone L 

Aero Auto Radio... Vol. 26 1112 21. 27. 45 
Aero Auto Pent. ":1" Vol. 7 11 36. 38 

Aero Auto Pent. "II" Vol. 7 II 3 t 
International Aero.. Vol. 15 I 8-8-6 3 See Note... .113 56 58. 55, 17. 80.... 485 3 

Tone 95 L 
1 Tube AC Sol. . 7 II 6-8 25 Sole Note. .113 i I 

1 "r..be 1)C Vid. 7 17 20. 15 TS102 .... 06. 511.. 

4 T.N.F. Vol. 6 G12 8-8 I See Note. . .113 58, 5..17, 80 1 

5 Tube (Midget)... Vol. 7 II 6 I-71 25 S,. Note... .113 57, 511, 47. 80 1 

5 Tube T.N.F...... Sol. 88 P 8-75 I See Ni le... .113 57. 511, .17, 80 1 

5 Tube 1105, 220V 
1)C Vol. 7 II 6 6 12 S,e. Nate... .113 36, 311 

20. 15 TS102 
1,,. 6 Tube Super Sol. 33 L 4 8 25 See Note... .11:1 ...... 55. 56, 57, 58, 47, SU. 175 

6 Tow halt. Super. Vol. 54 1'100511'... '12, 33.34 175 

6 Tube 325 1)C.... \'01. 15 I :16. 37, 311 175 
Tune -^^ L 

6-33 A VC \ ol. :1:3 N 8-8. 25 See Note... .03 SIS. \Vuuderlicb, 47.80 
Tono 21 N 

6 Tuber S. j.rrbet 
110V 1)C Super.. Sol. 15 I. 8-8 I See. Note... . 03 36, 37, 3I1 175 

'Pone 2- 1 10 15 'I'S101 

11Fit11EIIT II. 11014N "Tiffany Pone' 
5 Vol. 6 Sit P263. 4-4 23 C\11711 113 57. 58. 36, 255. 80... 165 1 

5511 Vol. 6 51íl'263.... 5-5 23 See Nate... .113 6J7, 6K7, 6C5, 6176. 
SZ 1 16., 1 

7\IT Vol. 56 N 8-8 23 See Note... .113 658, 61,7. 6116, 6C5. 
Tune 2^- Y 61'6. 5Z4 465 I 

9141'1'. 9MTC S..l. 46 N 16-16 23 See Note... .133 6k7. 657, 6116, 6C5, 
Tono Y 6V6. 57,1 , 65 1 

15 501. 1. ¿ Se: No te AS 8-8 4 IRS2213 .1166 21, 45, 80 3 

Tone '^ $ Ser No le S., . . 

1555 Vol. 6 1)7 8-8 I 1íS21:3 .113 27. 47, 80, 35 3 
'Pone 22 C12 ....... 

21 Vol. 6 17122 6 .1-8 23 CM 171 113 57, 58. 47. 822 3 
Tone 22 612 

21 Vol. 6 SI11'261.... 1-1 4 GM 170 113 ºA7. 57. 2255, 80.... 463 1 

25 Vol. 6 17122 6 8-1 23 C111171 113 57. 58. 47, 811 1 

'tone 22 (712 
36 Vol. 17 N 6 1-4 1 See Note... .IS:S 6\7, 78. 6117, 12, 110. 163 1 

1 one 22 N ... ... . 

49 Vol. 6 eI2......... 11-8 I See \ole... .IC:1 .... 35, ^I, 45, 80 1 

55 501. 56 N 8-8 23 See Nole... .183 57, 511, 2:16, 2A5, 110. 465 I 

Tone 22 1' ....... 
58 501. 15 N 6 11-8 I S.. \ale... .113 .... 2A7. 58. 56, 57, 255, 

Tune 76 N Ill IS 1'5101 .... ...... .... 80 .11,3 

58 (1933) Vol. 15 N 8-8 I See \ Ole ... 133 ^-A7, 58, 56, 255, 80. 463 I 

Tone 21 N 111. 15 "1'S101 
59 Vol. 7 G 11-8 I Ser Nate... .113 24, 27, 51, 47, 80.... 175 3 

Tone 39 51 .. 
66 Vol. IS N 11-8 23 Ser Note... .I13 t 465 1 

66511' Vol. 78 N 5-5 23 Ser. Nate... .113 .... 618, 61:7, 6116, (,J6, 
Tone 22 N. .... 61'6, 5Z4 465 I 

j Data not substantiated. * 1511'/11( I'AN'I': Read Notre. in Note Sect if so eilird in Note Column. 
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MALLORY-YAx-Y RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used i F. 
Peak 

Trans' 
Cir- 
cult 

Clr- 
cuit 

Correct .Note 
Replacement Switch Bias Original Cir- 

pan cult 
Correct 

Replacement 
e Note Vibr. 

Conn. 
Replace -* 

meat Note 

HERBERT II. 11O1(N -Conlin fed 
69 Vol. 7 G 8 -II I See Note... .8:3 ... 24, 27, 51, 47, 811.... 165 I Tone 39 N1 

70, 71 1 ol. 6 612 6 8-8 4 I3S21'3 .1166 :35, 21, 27, 47, 80.... 175 3 77 Vol. 83 N 8-8 2:1 See Note. T. .133 217, 58, 55, '2A5, 80, 465 1 Tone t2 Y 
Sen. 7 J 

79 Vol. 6 G19 8-8 4 Se. Note... .133 27, 51, 17, 80 175 3 Tone 2 11 
90 Vol 7 6 8-8 I See Note... .113 21, 27, 51, 17, 110.... 175 3 Tone 39 NI 
99 Sol. 6 612 lWt 4 See Note... .13:3 27, 51, 47, 80 175 3 Tone 29_ M 
101 \ol. 15 NI 8-8 1 See Note... .133 27, 35, 47, 80 175 Tone :19 N 55115\V 3 Tf Mgt .... j.. A IOM P. 
1018, 10211 Vol. IS N 6 8-8 I See Note... . 13:3 21, 27, 35, 17. 80.... 175 3 Tone 39 N 

Tunlgt...4.. A IOM P... 
11)9 1ol. 6 612 8-8 4 See Note... .133 27, 51, 17, 80 175 a Tone 22 NI 
110 Vol. 15 N 8-8 4 See Note... .113 27, 35, 47, 80 175/ Tone :19 N 550SW 3 Tunlgt...4.. A 10N1 I'... 
112A Vol. 15 N 8-8-4 32 See Note.... .113 58, 217, 56, 2A3. 5Z3. 175 I Tone 22 N 
156 Vol. 56 N 1-1 23 Sew Note... .11:3 2A7, 2117, 58. 2AS. 80. 465 1 Tone 29 N 
156A\V Vol. 56 N 6 4-4 23 See No e... .113 2:17, 58, 2117, 2A5, 811. 465 l Tone 9-0 N 
158 (1933) Vol. 15 N 8-8 I See No e... .133 217. 58, 56, 57, 2A5, Tone 21 N 80 465 1 1934 Vol. 17 N l -I I See Note... . R3 6:17, 78, 6117, 42.... 172 N3G Tone 22 K12 

11OW'ARD 
AA25 Vol. 6 1-119_ 1':X3110 16-12 I See Note... .113 61)6, 6C6, 43, 25%5. . AP Vol. 16 j .. .. See No to 15 2335 3 CS123 55, 56, 58, 42, 80.... 175 3 Tone 41 I' 6 1918 3 ItS213 . . 

2209 3 CS133 
1976 i 1íS21:3 

A SW Converter... 1859 I IlS211 24, 35, 27 I AVH (45, 60) Vol. 94 N 1883 :3 11N245 27, 35, 47, 80 175 7 Tone 41 N 6 
AVO (35-A) Vol. 35 N 1883 3 It N215 35, 27, 47, 80 175 7 Tone 34 j 6 See No to A5 2282 16 TS101 
Al2 \ol. 6 1112 ...j.. EX:1110 16-12 4 See Note... .B:3 61)6, 6C6. 43, 12Z3. 
1313 Vol- 17 N 8-16-12 27 U1118^_ B115 617 61)6, 75, 13. 

25Z5 456 
CC23, CC24 Vol. 17 N 8-8 I See Note... .8:1 61)6, 75, 12, 76, 80... 156 1 

to IS '15101 
1)4 (Cable -Nelson).. Vol. 8 j 6 See No le 13 1869 I CSI't:I 51, 24, -17, 80 l 

2209 I CSI33 
D8 Vol. 19 TI(P606.... 6 73001. 28 It V212 8, 657, 85, 76, 49, 80, 465 I Tone 22 9 1 1918 28 115213.... 

Supp- G 
EX (Dual Range).. Vol. 

'Pone 
8 X See No to A5 1869 :t CSI33 27, 51, 47, 80 140 3 

E107 Vol. 
4l 
18 

N 
N 

6 
6 

2209 
8-4 

:1 

2:1 
CS133E31, 

See Note.. .B:3 6C6. 61)6. 75, 42. 80, 456 l 
E57 (Long Wave).. Sol. 18 N 6 78415 II C 1.15.... .13:1 6A7, 61)6 75, 43. 

81116 II CSI 2:1 .B3 25/5 156 
F Vol. 15 N '3288 I C,\ 152.... ... 6A7, 78, 85, 76, 42, 80. 465 I 

Tone 22 Y 31811 25 It A212.... ... . 

Sen. 7 (: 1918 25 I1S213.... 
F (with 45's) Vol. 21 j See No to A5 1748 I See Note... .11:1 _21,27. 45, 80 3 

Series 1 (Grand).... 
Tone11 
\of. IS 

NC504 
N 

6 
8-8 I 11N2122 76. 6C6. 78_ . , , 80 85 49. Tone 15 N 8-8 91 It 11232.... .... 8-1. 5/.3 175 1 

Hum 30 AION11'.... 5 IS TS1115 j. 
25 15 'I'S l0_2 ... . 

8-8 12 11.5242 ... . 

"Green Diamond" 
8 Mug. Speaker.. 501. I 1)12 t ... j.. See Note... .III 26, 27, 71A, 80 I I 

Phono. 10 K 12 ... . 

"Green Diamond" 
8 Dyn. Speaker... Vol- I 1)12 ('1727 3 See Note... .113 26, 27, 71A, 80 11 

Phono. 10 K12 P1728 :3 See Note... .13:3 
"Green Diamond" 8 

Dyn. Speaker 45's Vol. I 1)12 SAI0911.... :3 NIN275.... 26, 27, 45, 80 I I 
Phono. 10 K12 

G26 Vol. 6 1112 EX:100 11-8 24 CN 112.... .133 '19, 36, 38, 37 
111-10 15 TN' i 1 ... .116 

II (wills 45's) (35, 
40) Vol. 8 G 1918 I IIS21'3 51, 27, 45, 80 175 3 

Tone 41 N 6 .... 
II (35, 411) (sill. 

47's) Vol. 8 6 1948 3 IIS213 51, 27, 47, 80 175 3 
Tone 41 N 6 1976 :3 135211.... 

. 

Auto (Series I) Vol. 18 501)51 No. I 6 See No to 51 8-8 I See Note... .113 411 See Not e C8 61)6, 76, 75, 42, 6L7. 465 10 
'Pone 22 1011111 No. I See No le A I .01)5 II lifer 111 1 

HA1 (670A) Vol. 17 N 6 See No to Al 1'119-4 4 1:51172..... . .... 35 294 C3 6C6, 61)6, 75, 42, 84. 175 10 
.1)15 Buffer 1114 

IIA2 (52, 502) Vol. 18 500111 No. 1 See No to A I 8-8. 4 Soe Note... . Il:t 47 See Note C6 6.17, 6D6, 75, 41, 81. 156 10 
111-10 15 TN 1 1 1 

.0118-.0118... Buffer 1111 
11A3 Vol- 17 50051 No. 1 See No to .A I 8-8 4 See Note... .113 47 See Note C6 617, 6D6, 75, 41, 8.1. 456 10 

5-5 
.1115-.1115 

15 TNIto 
Ilu Ifer 1114 

HA4 Vol. 18 UC512 See No to 13 8-8 1 C11172 6:3 :35 291 C3 61)6, 6A7, 75, 41, 84. 175 10 
10 15 TS101 
.015-.1115... holier 614 

HA6 Vol. ..*.. 1JC512 See No le A:t 8-8 ... j.. See Note... .13:3 19 249 C3 j ... j.. 10 
"Highwayman" S ol. 17 UC512 6 1'103-2 4 CN1162..........37 296 C3 61)6, 6C6, 78, 75, 12, .... 

.02 Buffer 1114 81 175 10 
J3 Vol. 8 G 6 2178:1 I C 151) 78, 77, 43, 81 156 I 

2427 12 CSl'tl 
2177 15 'I' N 110 

K (4110) Vol. 13 1, 1869 28 CSI 33 56 57, 58, 47, 80.... 175 7 
Tone 41 P 6 2335 28 CS133 I (110) Vol. 13 11 2335 3 CS 13:3 55, 56, 58, 42, 80.... 175 7 
Supp. 56 N1 1869 :3 CS133 
Tone 41 P 6 

j Data not substantiated. 
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MALLORY -YA ctEy RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
Types of Tubes Used 

I F. 
Peak 

Trance 

Cir- 
cult cuit I Clr- 

Cuit 
Correct I 

Replacement Switch 

1 

! I 
Bias 

* Note Original 
part 

I Or- ( 

cull 
Correct I e 

Replacement 
Note Vibr, 

Conn. 
I Replace- 

ment 
* 
Note 

11OW \ RD -Continue d 
AI (120) Vol. 13 M 2335 :1 CS133 55, 56, 58, 12, 81.... 175 7 

Supp. I8 \I 6 .... . 

Tone 11 1' 6 
(1 (211. 25.:10.:12_)... Vol. 8 &...,,\o in AS 1858 I 11 \1262 ...... 51, 27, 17, 1111 175 :1 

T one 21 See No te AS 185'í I CSl'l l 
11 Vol. 15 \1 2:101 28 l:\l 172 78, 6 \7, 76, 1215. 80 1711 1 

Tone 222 51 6 2127 28 (:5113 
119 Vol. IS 51 280:1 :l 1:\1172 76, 77. 78, 6117,42. 81). t65 I 

sG "\...'.C," (I5,í 
chuasis) 

Tune 

Vol. 

22 

2.1 

j 
1)111'24I.... 

6 Sec No te A5 2127 3 CSI:11 

2/,'27 
5(; "4.'. 56 "C., 

(\.F. (,manis).... 1'1080 3 51\275.... 45, 80 3 

SG "II" Vol. 8 I; 17.18 I 115213 21, 27, 45, 80 3 

'I'unc 21 I' 6 
Vol. 8 F 6 :l 11168 I CN 152 51, 21. 47. 80 3 

52. 57 Vol. 15 Z 7 Sre No te AS I \6.:10.:12, 31, 19... 175 

\V 1st Type Sol. 15 N 56, 57, 58. 217 165 

'roue N 6 
Sep,. 8 1; 
55.0 .4.. YI000AII 

\V 2nd Type Vol. 15 V..... ... 56, 57, 58 165 

'Pone \ 6 
Sapp. 12 612 

l'nnlgt.. ... j.. 0 
5V 2...) Revision.... Vol. 17 N 8 13 CS131 . 113 2 57, 56, 58, 2A5, 83V 165 7 

'fono 22 \ ... ..... 6 10 15 '1'5106 
Sen. 8 6 

W (Power 4rnplilier) 2851 '4'I I IIS6'i2 1111191 .11116 8:35, 2A5, 56 7 

2850. 4 6\1162 
2127. IS TSIol 

X22, X3, X8 Vol. 17 N 6 11418 3 115213 6A7. 6117, 78, 77, 
1976 3 115213 1_2\5, 80 175 1 

2127 15 'I;ti101 
Z4 Vol. IS N 6 1918 3 115213 6A7, 6117, 78, 77, 2.\5, 

224)0 3 I:SI73 .. 80 175 II 
47A Vol. 6 1112 6 1;\:100 16-12 1 C\1165 .11117 606, 6C6, 13, 2575.. 
50S5V Vol. 6 1112 6 .. 8812 4 651165 11117 61)6, 6.17, 43, 2575... 

:1011:1 IS TSI01 
511 (Series 2) Vol. 6 1112 6 1.X:10(1 16-12 1 C\1165 11117 606. 6.17. 43, 2575... 

5 IS TSI(11 
57A.57A(IS Vol. 18 N 6 15815 11 CN 145 .113 6\7. 61)6, 75, 13, 

8816 II CS 123 .113 2575 456 

60 (Series I). 
6(1 (Short Wave).. Vol. 18 N 6 8815 II CNI45 .113 6A7, 61)6. 6116, 6F5, 

11816 11 65123 .113 13, 2573 456 

67 Vol. 18 N 6 8817 I I1\_12 6A7. 61)6, 61166, 
3141:1 15 TSl.1 61."66, 1.2, 811...... 465 l 

77C, 77T Vol. Ill N 6 9001 I II N'-12 6A8.(sk7.6116,665, 
8814 14 (:S111 61"6.553 465 
3009 15 '1 ` 105 

99C, 99'1' Vol. 15 N 6 '1001 I 1115.242 61:7, 6 58. 6116, 6C5, 
'Pone 11 N 8811 I t CSI 31 666, 574 165 1 

300:1 Is TSi05 
135AC (395. 415, 

470, 495) 1ol. 10 GK P16035, 3 See Note... .112 26. 27. 10, 81 5 

135 I). C Vol. 111 612 ... ..... 
) 

111\, 71 
626 Vol. 18 N 6 81117 I 11\212 6A7.61)6.6116,6F56. 

30111 15 T81411 42, 80 165 1 

1626 Vol. 18 N 6 . 8817 I II \ 212 6A7. 61)6, 6116(:, 
3003 IS TS lot f .. 617511, 12. 80 165 1 

IIUDS()N_ROSS 1-- 
38 \ul. 6 SI(P226.... 6X25(1 8-8 21 C.\1 _^ 113 í06,6C6.38, I2Z3.. 

In 15 T5101 
48 Vol. 6 5111'226.... F\2511 16-12 I See Nulo... .113 61)6, 6C6, 38, 257.5.. 

10. 15 TS101 
59 Vol. 6 G7 6 ^_ 20-21) 6 5,. Note... .153 6A7. 61)6, 75 43, 

10. IS TSI01 2575 
69 Vol. 6 67 6 _ 211-20 6 See Note... .113 6A7. 61)6, 155. 13, 

3 13 05121 257.5 456 
10 IS 7:4iol 

80 Vol. 18 N 6 701 2:1 C51171 143 6A7. 61)6, 75. 42, 140. 156 I 

"Legion" Vol. 6 S1í1'226.... EA 250 8-8 21 CN 11_2 .113 61)6, 6C6, :38, 1273. 
10 15 TSI11 ... . .... 

11U1 /SON -1'FRI4 í1'I. ANE (Al su see 15. C. 4.-1 iel or, Zen ilh.) 
'Unison 116 \(>l. 56 25051 No. I. Sec No le :\ 1 8 I 115219 35 294 CS 61)6, 6 17, 6117, -I I, 8.1 260 10 

4 I 115211 
.02-.1)2 I lufl'er 1111 

1M I'EI41 5 L FURN IT UItF: 
11 Vol. 6 5 8-8-8-16.... 6/15 UR189. ... .1198 t 
:18113 Sol. 76 N 8-4 25 Ser Note... .14:1 6A7, 78, 75, 42, 110... .156 1 

Tone 76 51 25 19 TS102 

INSUI.INF: (:0141'. 
"Classic" Vol. 17 N 6 32-16 27 See Nole. .. .113 6\7. 78, 6117, 43, 

5-5 75 'I'N 1 10 2525 132 

"Congaerer" Vol. 8 1) 2-4-1 3 See Note... .113 51, 27, 47, 80 3 

AVC Super Seven, 
A\C lung Wave 
110V DC 101. 6 67 2 8 39 Ser Note... .811 90 85, 37, 43 175/115 

"Elite" 5..l. 17 N 6 32-16 ^7 Ser Note... .113 6\7, 78, 687, 43, 
5-5 15 TN 110 .. 2575 132 

"Rnvuy" 5,11. It 6 1-4 I Ser Note... .143 51, 21, 47, 80 

"Envoy Midget"... Vol. 8 C 6 8-1 I See Note... .113 SI. 21, 17, 80 

"Envoy \fidget" DC Vol. 8 C 6 8 39 Sec Note... .1111 36 33 

Tone 21 81 
"Envoy DC" Broad- 

cast -Lout: Wave. \ ol. 6 612 6 8 39 Se' Note... .(111 36, 3:1 

"Envoy AC' Breaal- 
cnst-Long V. use. Vol. 8 A2 111' 6 2 8-1 I See Note... .113 51 24, 47, 80 1 

"En voyette AC... \ol. 8 (: 6 2 8-4 I See Note... .113 58, 56, 47, 80 I 

'Envoyetle' IIC 
5T Hoc \ ul. 8 G 6 _ 19 37, 13 

"6.,voyet le" AC ST 
Receiver -lung 
Wave Vol. 8 G 6 _ 8 1 I 'See Note... .113 58. 57, 47, 80 1 

23 17 T5102 
"lcasis" Sol. 17 N 6 8-8 I See Note... .143 61)6, 6A7, 80, 75, 42. 462.5 1 

5-5 15 TNllu 

j Dula nut substanliatexl. 1411140111' 1NT: Head Nut rs in Note Sect' f apeci lied in Non. Column. 
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Mn t RY-YAxI-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 

Trans. 
Cir- 
cuit coif Use 

Correct 
cult Replacement Switch Bias . Note Original g' 

Part 
Cir- 
cult 

CorrectVibr. 
Replacement *Note 

Conn. 
ReplacePeak 

moot *Note 

INSULINE CORP.- Continue d 
LW t "Tube 11 idget 

AC Vol. 8 G 6 _ 4-4 1 Ste Note... .133 51 ^l, 47, 80 1 "Insulettc A Ntas- 
cot" 4' Tu he 
NIidge( AC Vol. 8 G 6 _ 4-4 I See Note... .113 51, 2_1, 47, 80 1 "Soper -Conqueror" 
Shur( and Long 
Wave AC \'..1. ti G 6 11 11-8 3 See Note... . BI 57. 58, 55, 47, 110.. .. I 1 5 1 

Tone 22 Z12 ... _. 17 TSI112 
"Super -Conqueror" 

AC 108-250 5 w/ 
Noise Suppressor, Vol. 18 N 8-8-8 3 Ser Note... .113 55. 57. 58, 17, 80.... 115 1 Supp. :12 A5NI P 5 17 'I'S105 

Super Six AVC LW. Vol, 6 G7 _ 8-11 I See Note... .133 55. 57, 58, 17. 8(1.... 115 1 
25 17 '1'510'_' .... 

Super Six AVC 
Ilroadcast Vol 6 G7 6 2 8-8 I Sc.' Note... .113 ...... 55, 57, 58, 47, 80.... 175 1 

25 17 'I'S102 
"Super Seven" AC 

LW Vol. 17 N 6 8-8 I See Note... .11:3 55, 57, 58, 47, 80.... 115 1 

25 
to 

17 
.. .j.. 'TS10. 

7'5196 
"Transpacific" Vol. 15 N 6 6-6-6 :3 C s 155 6A7. 78, 6117, 77, 15, 

Sen. 7 G 5-5 15 3'N 110 .... 110 158(1 14 "Universal Com- 
panion" "AC -DC 
Battery Portable' Vol, 8 E 4-8 1 CN 141 .1)3 36, 37, :18 

"Universal Mascot" 
AC -DC Vol. 7 SRP226.... 6 EX300 8-84 8 CNI45 .113 39, 37, 36, 4:3, 257.5 

5-5 15 TN110 
"Universal Com- 

panion" AC -DC 
Battery Portable 
(Revised) Vol. 4 C 4-4 1 CNI40 .B3 36, 37, 33 

"Trans -Atlantic"... Vol. 15 N 6 6-6-6 3 CNI55 .11:1 6.57, 78, 6117, 77, 45, 
Sen. 7 G _ 5-5 15 TN 1 10 80 1580 14 

"Americus" 5T Una - 
radio Super AC - 
DC Vol. 17 N 6 32-16 27 See Note... .113 6A7, 78, 6117, 43. 

25Z5 132 
"Aiglon" ST Uuare- 

d.o Super. AC -DC Vol. 17 N 6 4-8-8 8 CN 145 .113 6A7, 78, 6117, 43, 
5-5 IS TN110 25Z5 132 "Bijou" 57' Unara- 

dio Super. AC -DC Vol. 17 N 6 1-8-8 8 CN 115 .11:3 6A7, 78, 6117, 43, 
5-5 IS TN' 10 2575 132 

"Allant.ic" 5T Una - 
radio Super. AC - 
DC Vol. 17 N 6 32-16 27 See Note... .11:1 6A7. 78, 6117, 43, 

5-5 15 'I'N 1 10 257..5 132 Mat hate" 5T Unara- 
dioSuper. AGUC Vol. 17 N 6 32-16 27 See Note... .113 6A7, 78, 6117, 43. 

5-5 15 '1'n 110 2575 132 
"Mignon" 5'I' Una - 

radio Super. AC - 
DC Vol. 18 N .6 1-8-8 8 C'4145 .11:3 6:\7. 711, 6B7, 43, 

5-5 15 'í'N110 25/5 132 
"Uni-Nine" Vol. 18 N 6 32-16 27 See N,, e... .6:1 78. 6 57, 85, 77, 4:1, 

Sil. , .. I. E 2575 115 
"Gnome" 5T Unne..- 

dio Super AC -DC Vol. 17 N 6 4-8-8 8 CN110 .113 657. 78, 6117, 43, 
5-5 15 '1'N 1 1 o 2575 1:12 

"Pacific" 5T Unura- 
dio Super. AC -1)C Vol. 17 N 6 32-16 _'7 See Note... .11:1 6:X7, 78, 6117, 43. 

5-5 15 'I'N 110 257.5 132 
"Su 1.erl.eterod y ne" 

6T AC Vol. 6 G7 6 ^ 0 8-8 1 See Note... .113 '3S _2.1, 17, 110 175 1 
"Superheterodyne" 

220V 71' 2211\' DC Vol. 6 G7 6 _ 8 39 Note... .1111 ...... :19, :16, 37, 71 175 
"Envoyette" ICA- 

etl.e Vol. 6 1112 6 24-12 6 1111182 .11:3 657. 6116, 6C6. 13, 
10-1(1 15 'mil: 121.3 156 .. _ 

INTERNATIONAL. R .11110 C Olt I'. -"Kadetle" 
A, 11 Kadette Vol. 77 NI 6 A421 11 U11182 .1331 6A7. 61)6, 6117, 43, . 

Tono 22 I. 1 _2 257.5 262.5 
All Wave Duo Vol. 6 IICSUI 8-8 4 Ser. Note... .113 ^ I, 27, 35, 47, 80.... 

Tone 22 51 
Chassis D, DSI', 

(DA8, DA9, DA10, 
1)11, D12, DI4)... Vol 56 NI 6 5430 II UI11112 .1131 6X7. 61)6, 6117. 43, 

257.5 262 5 
CB (Battery) Vol, 9 N1 6 5116 19 'I'S102 I X6. 32. 30. 31, 33 262.5 
CM Vol. 6 NI 6 \ 114 27 C\1162 11:3 6116. 7:3, 38, 1_27:3.... 262.5 
CMS Xol. 6 5 6 .\411 27 CM 16'1 113 6A7, 61)6, 76, :18, 

127.'3 262 
CS Vol. 6 (i" 0 X 10 1 I C \1 170..... .113. 35 2 4. 17, 811 175 1 
DAC (A7, 11W, CD) Vol. 56 51 6 A129 27 CM 165 1188 6X7, 61)6, 6117, 4:1, 

2575 262.5 
DAS (A8, A9, A10, 

AD11, AD12).... Vol. 56 NI 6 5430 II U11182 .1131 6A7. 61/6. 6117, 4:3, 
25Z5 262.5 

ES (FSI9, FS20, 
ES25) Vol. 56 IN 1112 _7 U11182 .11115 6A7. 61)6, 6117, 43, 

Tone 22 K12 257.5 262.5 
Kadotte Vol. 7 UC509 6 EX 150 5.107 I CN I4(( ...... 39, :16, :18. I V 

5408 IS TNllo 
"F" Kadettc Jr.... 5427 1,15 U11183 6F7. 12:17 

Vol. 
Tone 

6 j j See No 
See No 

le AS 
le A5 

.5401 1 CM170 .113 15, 24, 17,110 175 1 

"KS" Xol. 7 G 6 I \-:t 4 CSI33 .11:3 35, 2I, 27, 47, 110.... 175 4 

Tone 22 K12 A18 4 CS 13:1 .113 
;\20 14 CS131 .11:3 

"K6" (K6OSt.. llegis) Vol. 17 50(151 No. I 6 See No te .\3 X41(2 I CN 152 .113 :17 296 C3 61)6, 6F7, 75, (2. 81. 262.5 10 
A117 15 '1'5101 
.02 Buller 1114 

"M" (K41) Ilegal).. Vol. 6 GI 2 A3 4 CS133 .113 35 24, 47, 80 I 
Tone 22 (:12 A4 .......... ...X.. CSI31 
Vol. 7 1 See No te AS A4117 I (:N 110 78, 77, 38. 15 or 39, 

A108 15 1,5110 36, :38, 6Z3 
"T" Vol. 6 #..... Ser. No te \S A4114 4 C\1170 11:3 35, 21, 47, 80 1 

Vol. 6 GI2 X.04 1 C51170 I13 35 24, 47, 80 I 

Data not substantiated. 
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MAl oRY-YAxi-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
T Ud Types of Tubesse 1. F. 

Peak 

Trans. 
Cir- 
cult Uso 

Cir- 
cull 

Correct 
Replacement Switch Bias I *Noto Original 

Part 
Cir- 
cult 

Correct 
Replacement 

*Note Vibr. 
Cann. 

Replace- 
mena 

*Note I 

INTERN 1'FION x I. It AI)111 (: 111t I'. -Continued 
25 Vol. 88 110513 IVt(11 1137 1/15 (:N155 61)6, 6C6, 11,80.... 1 

26 Vol. 88 111:513 I' \2200 11'38 1/IS CN 155 .113 6J71:, 6E6(:, 5/A.... 1 

40 (Je,, el) Vol. 811 110511 .... 6 1$\200 A121 1/15 Iilt18:t 6C6, 12.17 

50 Vol. 6 IICS0') .... ... j.. E\2250 At19 1 C\117^_ 57. 17, 80 1 

52 Vol. 88 U(:51á 6 0X21111 1438 4/15 CN 155 .113 6.1110, 71.61, 6J71:, 
61'61:, 57.4 448 1 

53 (Early, Lute.)..,. Vol. 6 110509 1X250 A27 A139 I CNI52 .113 6A811, 61.7(:, 75 or 
Vol. 17 N A4 :1117 15 '1'811)5 6J7C. 5.7.1 I, 8 1 

'Pone 31 K12 6 
55 Vol. 6 111:51)9 FX 250 1419 4 C\1172 .113 57.-17, 80 1 

Vol. 7 II 6 8-1 4 011171 .11:1 24. 56..511, .17. 80.... 4415 

56 Vol. 118 111:513 EX1011 11'17 I/15 CN155 .... .113 61)6, 606, 41, 1111.. 1 

60 Vol. 56 111 1112 27 Ult 182 .... .111 15 617. 61)6. 6117, 13, 

Tone 22 LI_^ ....... .... 257.5 262 

61 Vol. 51, N A 110 6 UIt 190 .113 6180, 61.7G, 6117, 

Tone 22 1.12 6 1117 15 TS105 13, 257.5 118 

65 1 ol. 51, It . A 112 27 U11182 .... . 8115 6A7, 61)(,, 6117, 43, 

Tone 22 
-6 

I. 12 257.5 _26_2 

66 Vol. 110509 6 EX150 142_2 4 U11182 .11113 61)6. 76. 43, 257.5.... 418 

66X Vol. 6 1. 6 1:X250 A413 4 U1182 .... .11113 6,)6. 6C6, 43, 257.5, 
11,5114 I111,,st Tube 118 

70 Vol. 40 I. 12 1416 19 TS102 1.16, :12, 30 'I1 262 

Tone 22 1.12 
71 Vol. 56 N 1 116 19 '1'5102 116, 34, "SS. 30. 33.. 156 

Tone 22 Is 12 
71C Vol. 56 N A 131 12 CSI21 .. ... IC6, 31. 255, 30. 33.. 456 

72 Vol. 17 N A 112 12 CSI21 ... 1(.6, :11.255, 311. 19.. 118 

76 Vol. 6 SIII'263.... 6 1:X300 A150 4 U11182 11113 .. ... 61)6. 61:6. 11, 25/.5. 
165111 I11d10stTube 

77 (777, 778, 779)... Vol. 6 UC509 6 EX250 1141 4 U11182 11113 6A7, 61)6, 76. 41, 
25/5 448 

85 Vol. 56 M 6 A412 27 UR182 11115 .. ... 617, 61)6, 6117, 13, 
257.5 456 

86 Vol. 6 1 6 EX250 A443 4 U11182 .11113 .. ... 61)6. 6C6, 43, 257.5. 
165114 Ballast Tube 448 

87 Series Vol. 17 N 6 A441 4 U1í182 11113 .. ... 617, 61)6, 75, 1:1, 

257.5, 87811.18 hal- 
los Tube 448 

90 Vol. 17 11 4425 1/15 U11183 .. ... 61)6, 6C6, 75, 12217. 262/451 

96 Vol. 6 L 6 3:X250 1113 4 U11182 .11113 . .. 61)6. 6(6 4:1. 25.7.5, 
165111 Ballast Tubs 1 111 

105, E1.105 Vol. 56 N A 13a I ItS213 .... .113 . - 6A7, 61)6. 85. 76, 42. 

Tone 22 h 12 6 1416 I 118213 ... .I13 .... 80 456 I 

.141- 15 'rSioi 
120 Vol. 17 N 1139 I C\152-... .113 .... 6K7G, 6180. 611611. 

Tone 22 K12 6 1417 15 -1'Sí01 6051:, 61'6(:, 57..1.. 118 I 

226 1oÁ. 88 11051'1 EX200 1438 1/15 CIN155.... .11:3 617, 6l'6, 57.4 .... I 

400 Vol. 17 N 7 11:6, :3.1, 2255, 950.... 4 18 

500 Vol. 17 N 
- 

.... IC6, :31, 255. 341 448 

553 (Early, Lute)... Vol. 6 UC509 FX250 A27 A139 I CN152 .113 6 18G. 6E711. 637 or 
Vol. 17 N A4 1417 15 TSI05 .... 75, 61'66, 5/.4.... 448 I 

Tone 22 K12 6 
661 Vol. 56 N 1110 6 1111190.... .113 .... 6A8G, 1,1.7C, 6117, 

Tone 22 K 12 6 A 11- 15 Tstos .... 43, 25/5 448 

666 Vol. 6 110509 6 K\250 14222 4 1111182 .11113 .... 61)6, 76. 43, 257.5.... lis 
676 Vol. 6 SI1P263.... 6 E\300 1450 4 1'1(182.... .11113 61)6. 6C6. 13, 257.5. 

11,5111 Ballast Tube 
1050 Vol. 56 N A4:11 I ttS_la .1111 6A7, 61)6. 115. 76, 42, 

Tone 22 K12 6 A136 I 118213 ... .113 .... 80 456 1 

.1.11- 15 '18101 ..... .... .... 
1200, 2200 Vol. 17 N .... ... A439 I C\152 113 .... 6h7G, 6.A8G.6116)1. 

Tone 22 K 12 6 ... I II- 15 '1'5101..... .... ... 6051, 6F6(;, 57.4.. 448 1 

1NTEIt1)CEAN It 11)1 O COItl' .-Als o See Zenith 
520. 521, Chassis 

2 U3s Vol. 10 TI11'606.... ... 2-^-167.... 28 \VE817 .... 56, 57, 58, 59, 80.... 175 3 

Tone 41 N ..... ... 2-2-169.... 15 TS106..... ... .... .... 

Se,,. 7 j See No le .AS .... .... ... . 

531). 531, 5:13. 
Chassis 20:18 Vol. 20 Tit 1'606. .... ... 22-167.... 28 IVE8.1- .... .... 56, 57, 58, 59, 80.... 175 3 

Tone 41 N .... 22-169.... 15 TSI06 .... 

JACKSON BELL CO. LT1). 
S 1ol. 4 C 6 ... ... 4-2 I See Note... .111 26, 27, 71, 80 9 

Ileg. ... j.. A 
5 Vol. 10 R ... 1-4-2 1/13 See Note... .III 011, 2 7. 12, 1111 1 

5A Vol. 10 C ... ... 2--0 1 See Note... .III 26. 27, 711. 80 I1 

8 Vol. 3 C 6 .... 1-9 I See Note... .111 .... 26. 27, 71, 110 9 

8 (45 Output.) Vol. 6 C 6 1-1-2 :3 See Note. . 131 26, 27, 45. 80 11 

Reg. ... j.. A .... .. . 

24 Vol. 6 112 6 ... 1-4 23 See Note... .113 57, 47. 80 175 1, 

Tone 22 \I .... 

25 Vol. 6 C7 6 I 4-I 4 See Note. .113 ...... :15, :'4, 47, 80 175 

25A, 25U Vol. 6 G 122 6 .. , . 1-t 4 See Note.. .113 .... 21, 58. 47, 80 175 

26 Vol. 6 (1- 6 2 8-8 1 S,e \me... .11:1 .... :15. 21. 47, 80 

265, II. I. Vol. 6 C7 6 3 8-1 23 See 1\o e... .113 56. 57, 58, 47. 80.... 175 

27 Type I Vol. 6 G12 8-8 t See Nole... .113 51. 21. 27. 47. 110.... 175 

27 Type 2 1oÁ. 6 GI9 6 8-8 23 Se, Note... .133 24, 27, :15, 47, 80.... 175 

Tone 22 (:12 
28 lot. 6 GÁ2 8-8 4 See Note... .113 j 175 1 

Tone 22 G12 
29 Vol. ... j. . N 6 8-8 2:1 See Note. .113 21, 27, :35, 17, 80.... 175 1 

Tone 22 (112 
3:3 4-1 I See Note... .11:1 2I, 27, 811 1 

50 \ 01. 6 1)12 6 8-8 4 See Note... .113 21, 45, 80 1 

Tone 22 G12 
59 1oÁ. 6 C12 2-4 I Sec Note... .III 26, 27, 71, 80 I I 

60 Vol. 6 C 8-8 I See \o e. .14:1 24, 26, 27, 711, 80... ...... 9 

62, 63, 61 Vol. 6 1)7 8 41 115213 2 1, 45, 80 3 

Tone 22 1:12 _2-4 41 See Note... .113 

68 Vol. 6 )7 6 8-8 4 See No e. , .113 24, 27, 45, 80 3 

Tone 22 G12 
69 DC Vol. 12 1112 8-8 1 See Note... .113 :12, 30, 31 

Tone 22 (:12 
79 Not. 7 1) 6 8-8 4 See Note. .113 15 21, 27, 45, 80.... 175 a 

Tone 41 N .... ..... 

81 "l'eter Pan...... Vol. 6 G12 FX100 4-4 2:1 See Note... .113 21, 17, 80 t 

86 Vol. 6 (:12 6 2 1-4 2:t See Note... . 13:1 21, 27, :15, 47, 80.... 175 l 
87 Vol. 6 D7 6 I 4 ^3 1152211 27, 35, 17, 110 175 1 

Tone 22 N 11 2:1 118213 

j Data not substantiated. * IMPORTANT, Read Notes in Note Section if specified in Note Column. 
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MAIIORY-YAX1.EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
I.F. 
Peak 

Trans. 

cult Use Clr- 
cult 

Correct 
Replacement Switch Bias *Noto Original 9 

Part 
Clr- 
cult 

CorrectVlbr. 
Replacement *Note 

Conn. I 
Replace- 

men! I *Note 
Types of Tubes UsedClr- 

JA(:KS(IN BELL CO 
88 

89 

89:1 

96 
99 

205 Auto 
61551 

8155 

1:111.- 
Vol. 
'Cone 
Vol. 
Tone 
Vol. 
Tune 
Vol, 
Vol. 
Tune 
\ ol. 
\ ol. 
Tone 
S ul. 
Toile 

Continued 
6 

2 6 
41 

6 
39 

6 
6 

39 
15 

6 
22 

6 
39 

C7 
N 
I)7 
N 
C7 
N 
Y 
117 
N 
\1 
C 
N 
C 
N 

6 

6 

6 

6 

6 
6 

6 

1 

2 

I 

i'\ MO 
I 

8-8 

4-4-4 

4-4 

4-4 
8-4 

5 
4-2 

I-1 

23 

:1 

I 

I 

1 

19 
I 

I 

See Note... 
See Note... 
See Note... 
See Note... 
See Noto... 

.... 
'I'Slni 
See \oto... 
See Note... 

.14:3 

.113 

.14:1 

.11:1 

.113 

.Ill 

.111 

...... 

21. 27, 33, 47. 80.... 
27, 21, 35, 47, 80.... 
21, 27, :15, 47, 811.... 

24. 27. 47, 80 
21. 27, :15, 47. 80.... 
55. 37. 58. 1' 
27, 45. 80 

27, 45,80 

175 

175 

175 

175 

463 

3 

3 

:3 

1 

:3 

:1 

:3 

.11CKSON Ii 51114) Si 
117. 3101. 41111.... 
SF517. 50111, .1105. 

L1..117..1104, 1011 

TI:LEVI 
Vol. 

Vol. 

SION 
6 

3 

(O. 
C12 

G7 

6 EX 4-1 

4-4 

I 

I 

See Note... 
See Note... 

.11:3 

.11:1 

21. 47. 80 

57, 17. 811 or 82 

I 

I 

C11 
Vol. 12 K12 _ _ I See N,,te... . ItI 

--- 
24, 27, 1S. 80 

.11CKs(IN ItESEAIi 
N.18 175 :3 

K 1111':1-I'E See Inter national 

See No 
'ee \o 

Sex No 

le Al 
te A I 

te A 1 

8-1 
.01 

I See Note... 
!leafier 

. 113 
131.1 

:17 2296 C:3 
77, 78. 6F7, 75, 41... 
6E7, 41, 73, 77, 78, 81. 

156 
436 10 

KA III11)) (NIKI'. 
5), 
5711 

Vol. 
\ ol. 
Tone 

17 
Ill 
I I 

23051 No. I 

230\1 No. I 

25051 \o. I 

6 
6 
6 
6 

6 _ 

1-3 
1-'-' 
1-'2-'_' 
8-8 
8-8 

8-8 
8-8 
8-4 

8-8 

8-8 

8-8 

8-11 

I 

3 
41 

I 

4 

I 
I 

23 

4 

4 

I 

4 

See Note... 
See No,e... 
See Note... 
See \oto... 
See Note... 
See Note... 
See Note... 
See Note... 
See Note... 
See Note... 
See Note... 
See Nolo... 
See Note... 

KI 
.111 
.111 

113 
.11:3 
.Ill 
.11:3 
.113 
.13:1 

133 

.113 

.113 

. 11:1 

...... 

24, 27, IS, 8(1 
27, 24, 15, 80 
21. 43, 80 
21, 27, 15, 80 

t 
1111. 27. 71 5. 811... . 

:16.:17, :18. 71:1 
:16.:17, :18. 711 
24, 47, 811 

21, 45, 8(1 

21, 45, 80 

21, 51, 17, 80 

21, 27, 43, 811 

173 

173 

3 
:3 

3 
3 
I 

1:1 
13 

I 

1 

I 

I 

I 

KF.1,I.E..I1 FULLER M 
F 
VII 
FI I 

F115 
F1111 

20 
liadiette "30" 
liadiette "40" 

Radial le "51)'' 

'bullet e "60" 

liadiette "70" 

80 

FG. CO. 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 

Vol. 
501. 
\ ol. 
Tone 
Vol. 
Tone 
\ ol. 
Tone 
\o1. 
Tone 
Vol. 
Tone 

1:111. 
6 
6 
6 
6 
6 

8 
8 
7 

21 
6 

22 
6 

22 
8 

21 
8 

11 

-"Ilndiette- 
I:I2 
C12 
Cl2 
CI 2 
Cl2 

110511' 
510511'.... 
.A2\11' 
N 
1112 
C12 
1112 
N 
G 
N 
F 
N 

1101 It II 
Vol. 
Vol. 

Vol. 

Vol. 

1, SU 
8 
8 

.10 

8 

1'1'L1 CO. 
G 

T 

K12 

Y50).11'. 

Ser, Note A5 
10-- 
10-- 

5-2 

5-^_ 

I 

I 

I 

I 

See Note... 
See Note... 
See Note... 
See Note... 

.III 
.III 

.111 

.111 

401, 403 (Kellogg) 80. 
(DI, 103, (Kellogg) 80 

21, 27. 45, 80 or 24, 
27, 50, 81 

24. 27. 15,110 

KELLOGG SWITCH 
"1" AC7 Tube 

523, 524, 525, 526, 
527, 528 

53:1, 534, 535, 536 

I 

1 

5 
3 

COLIN B. KENNEl 
5T AC -DC 
Royal 
10 
20 

26 

30. 32 

34 
36, 38.40 

42 "Coronet" 
4211 
44 
4)1 

50 

52 

55 
56 

"Itoyal" 60 
62 

621 

620 (882) 

6:3. 6:31 (56:1.5) 
64 

6111 (16- II) 

61C (882) 

66, 661 

6611 (26611, 36611) . 

80 
82611 

Y COI11' 
Vol. 
Vol. 
Vol. 
Vol. 
Vol. 
'Pone 
Vol. 
Tone 
Vol 
'I 
Vol ' 
Vol 
'!'one 
\ ol. 
Vol. 
\ ol. 
Sol. 
Tone 
Vol. 

Vol. 
Tone 
5 ol. 
tul. 
'Pone 
Vol. 
5 ul. 
Tone 

Vol. 
Tone 

Vol. 
'roue 
Sil. 
5 ul. 
Vol. 
Tune 
Vol. 
'Pone 
\ ol. 
'rone 
Sil. 
101. 
'Pone 

Vol. 
'!'one 

5 01. 
Vol. 
'runa 
lies. 

. 

6 
II 
I I 

11 

25 
22 

22 
III 

12 
25 
22 
40 

6 
111 

12 
22 

6 

6 
2_2 

6 
6 

22 
35 

... T. 
22 

I I 

22 

15 
4.1 

8 
17 
6 

22 
1, 

22 
15 
4I 

8 
91 
22 

94 
22 

3.5 
25 
22 
12 

K 

1111511' 
.511)511' 
510511'.... 
Cl: 
1\12 
Cl* 
1,12 
110/111' 
1.12 
1712 
CK 
K12 
1;12 
C7 
412 
412 
1.12 
Cl 
G7 
h1_ 
(:7 
Cl 
1\12 
N 
N 
1,12 

N 
1,12 

N 
h 12 
(: 
N 
(:7 
h 12 
1:- 
K 12 
N 
h1_2 
(: 
N 
h 12 

N 
h12 

N 
CK 
1,12 
(:12 

6 

6 
6 

6 

6 

6 

6 

6 

6 

6 
6 

6 

6 

6 

6 

See No 
See Not 
See No 
See \o 

I 

I 

I 

I 

I 

I 

te 534 
e 18/28 
le 126 
le :126 

11321 
8-8-8 
:1112 

:117 
6-6 

8-8-8 

11-8-8 

6-6 

6-16 
8-8 
8-16 
8-8-8 

5:102 
6:102 
6:102 
7302 
-10-:3112 
63112 
7302 
.5-1-4 
6302 

273)12 
18302 
16:11)2 
27302 
18302 

8 
11 

110302 
10 

10 

8 
8 

16:102 
27:102 
18:11)2 
I6:3o 2 
27:1112 
18:1112 
1.5-1.5-4 
11-11-8 

I 

24 

24 

:3 

I 

1 

3 

1 

3 

3 

I 

I 

I 

1 

1 

1 

1 

'1 

1 

1 

1 

3 

I 

l 

I 

3 
:3 

3 

1 

1 

1 

i 
1 

1 

1 

U11182 
11\2.15 
It\215 
li\_'IS 
Stye Note 

!íN215 

1415,1213 

See Note 

S,-, \ote 
See Note 
See Note 
See Nulo 

11521:3 
115211 
IiS213 
115213 
C \ 152 
11521'3 
115215 
See Note, 
115211 
11S213 
05133 
11521'1 
115213 
CSl33 
11521:1 
CS133 

CN 152 
115215 

115215 

11521:3 
CSI '11 

11S213 
ITS_ I:1 
CS133 
I1S213 
IIS21:3 
CS133 
See Note 
IIN245 

111 111 

1111 
1141 
1111 

.1111 

.1141 

1141 

.lIl I 

.113 
.11:3 
.113 
.113 

. III 

.113 
.11:1 

,113 
.113 

. RI 
1141 

6E7, 61)7, 13, 25Z3. 
T 

27, 43, 80 
24, 27, 45, 80 
22, 12.1, 7IA 

24, 27, 43, 80 

21, 27. 15. 811 

24 
22, 12.1, 71:5 

21, 27, 15. 110 
51, 27. 47. 811 
21, 27. 43. 811 
21, 27, 45, 811 

:13, 21, 47, 811 

33, 27, 47, 80 

58. 37. 17, 80 
51. 24. 27. 47, 80.... 
26, 27. 711. 80 
33, 27. 47, 80 

27, :13, 47, 80 

55, 37. 36, 58, 47, 811. 

55, 57. 511, 47. 80.... 
21. :13, 27, 47, 110.... 

56, 57, 58, 47, 811.... 

53. 36, 57, 58, 47, 811. 

21, 27, 35, 17, 80....173 

56, 57, 58, 110, 17... 

26, 27, 71 80 
24, 27, 45, 8)) 

175 

175 

175 

175 

173 

173 
175 

175 

173 

175 

11 

II 

1 

3 

3 

:3 

1 

1 

1 

1 

I 

I 

3 

:3 

I 

3 

3 

3 

:3 

T Data not substantiate.1. 
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MALLORY-YAxLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I 
F. 

Peak 

T ran 
ran 

s. 

curt Use 
Clr- 
cult 

Correct 
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Cir- 
curt 

Correct 
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*Note Vibr. I 

Conn. 
Replace- 

oren. 
*Note 

KING MFG. CORP. -Also SeeSears Roebuck 
FE Vol. 4 (112 j I See. Note... .111 27, 26, 12k, ItO 11 

I -I Vol. .1 F12 1-1-2 3 See Note... .III 26. 27, 71A, 80 11 

J Vol. 4 1.'12 3-2-3 I / 1 1 See No e. .141 26, 27, 71k. 80 11 

82 Vol. 10 1$12 4-4. I See Note... .112 99, 26, 10, 81 20 

97 "Royal' Vol. 6 G12 1-9-2 1 See Note,.. .111 .. ... 26. 27, 71A, 80 3 

98 "Imperial" Vol. 6 (77 12-I 4 See Note,... .III .. ... 27, 45. 80 3 

101 "\lonarch".... Vol. 6 (112 1-2-1 l Sea, Note... .111 21, 27. 15. 110 3 

218 1 ol. 6 C12 8-8-8 1 81N275....21, 27, 45, 80 3 
Tone 34 I(1 2 

KINGSTON I'lt()I)Il ITS co I(1'. "Gypsy.' \ .4. 6 G7 6 3 8-8 I CN 112 .113 77. 78. 38. IN 456 
5-5 IS TNIIO 

55 Vol. 6 (1122 6 122-8-12-12.. 6/13 CNI ISITS102 .11119 78. 77, 38, 127.'1 456 
10 15 75101 .... 

500, 500A Vol. 18 N 6 6-6 I CN 152 .113 6A7, 61)6. 75, 42, 80. 156 I 

F-17080.... 15 TS101 .... 

600A, 6(1011, 61011.. Vol. 18 N 6-6 I CN 152 . 113 78, 6A7, 75, 42, 80... Carly 
Tone. 21 N 6 10 15 TSIOI 182.5 

Late 
172.5 1 

700, 700A, 70011.... 101. 18 N 1(17125 1/15 CN152 76, 61)6, 75, 12, 80.. 436 I 

Tone 34 1, 6 C17217 I 115213 
12 15 TS101 

KNIGIIT-.Also see " Allied" 
A31 Vol. 18 N 8-4 23 See Note... . 113 6A7. 61)6. 7.. 12. 80. 156 I 

KOLSTEI( RADIO. Inc. 
61.". 6.1, 6K. 61, 611. 

611 Vol. 29 'i See No te A48 9-2-9 30 See Note... . III 26, 27. 71. 80 II 
7 Tube (60(n & 25v.) Vol. 5 i See No te A5 2-2-2 30 See Note... .111 26, 27. 71A, 80 7 

1{20 Vol. 10 1112 9-2-2 30 See Nete... .111 26, 27, 71, 80 8 

K21, K22. K23 Sol. 10 1112 2-2-1 30 See Note... .111 2_6, 27, 71A, 80 8 

K24 (210 O.P.. 
250 0.1'.) Sol. 4 1112 3 1-2 30 See Nole... .112 26, 27, 10 or 50, 81. 8 

K25. 1,27, 1(28 Vol. 10 1112 ''-2-1 30 See Note... .111 26. 27, 71 \, 80 11 

K30, 1(322 Vol. 10 Y ....... 01 S. 71 A 

K38 Vol. I t 1{12 i 2-2 311 See Note... 112 27, 50, 81, 886 8 

K19 Vol. 40 Y 6 2-2-2 30 See. Nate... .141 26, 27, 71. 80 11 

K43, K 13A Vol. 25 1)111'2211.... 2 -I -S 30 See N ,te... .131 21, 27, 15, 110 3 

K 11 Vol. 25 1)lII'211... , 2-2_ I See. Note... .142 21. 27, 45. 81 8 

K 15 Vol. . j.. j See No te A3 2-2 1 See No e... .112 21.A 27, 50, 81 5 

K48 Vol. 40 V ^_ 2-1 41 See Nola... .113 24, 27, 45, 80 3 

Equal 7 A I SI I' See No te A3 
1(60, 1(62 Vol. 8 A5111' 8-8-8 26 See Note... .113 21, 35. 17, 80 75 I 

K63 Vol. 40/12 1)111'2239..., 1 12 See Nola... .1111 '16 3" 38 75 

K70, K72 Vol. 59 1112 8-11-8 26 See Note... .113 24. 27. 15. 17, 83.... 75 I 

K73 Vol. 1)1/42 1)111'239.... I 12 See Note... .1111 36, 37, It 75 

1(80, K82 Sol. 59 1112 8-8-8 26 See Note... .143 24, 27, (5. 47, 83.. 75 1 

1,8:1 Vol. 10112 9111'239.... j 12 See Note... .1111 36, 37. 18 75 

1(90, K92 Vol. 59 1112 8-8-8 26 See Note... .113 2I, 27, 35. 17, 80.... 75 1 

K93, KI03 Sol. 40/42 (/111'239.... 4 122 See Note... .I1l1 36 37, 38 75 
KI10 Vol. 15 N 6-6-6 26 C\1175 56, 58, 17, 80 75 1 

1(113 Vol. 15 N 4 12 See Note... .1111 37, :18, 39 75 
K 113 Vol. 15 N 8 12 See Note... .113 30 31 75 

1(12(1, 1(122 Vol. 15 N 6 6-6-6 26 011175 56, 511. 47, 80 75 I 

K 123 Vol. 15 N 4 12 See Note... . III 37 38 39 75 

K130, 1(132 Vol. 15 N 6 6-6 6 5 CM 175 56, 58. 47, 80 75 I 

1(133 Vol. 15 N 1 12 See Note. .1111 37, 38, 39 75 
4 15 TS101 

K140, 1(142 Vol. IS N 6 8-8-8 26 C\Ií75 56.58. 17,80 175 1 

K143 Vol. 15 N 4 12 See Note... .1111 37. 38, 39 175 
4 15 TS101 

K 165 "Intern't'1"... Vol. 15 K12 6-6-6 10/23 C\1 175 56, 58, 17. 811 535 I 

1( 175 " Inlern't'I"... Vol. 15 N 6 6-6-6 10/23 CM 175 56, 58, 47, 110 505 I 

S.\\. "Converser".. Vol. II 1.12 56. 57, 58 

K 110I11E11 
9311 1 iking Vol. 7 G 6 8. 1 115213 27, 35, 47, 80 175 1 

Tone 22 Y 

KYI.ECI'I(ON See Imitad It epreslu cera 

R. E. LECAULT 
L144 Vol. 31 N1001' of A 173 

Sen. 29 T 
1.2 Ullradyne Vol. 31 A4(101' 011 175 

LAFSYETI'I(RADIO & TELEVISI ON CO 
Al 1ol. 6 (7 6 n 533 4 CM 170 113 56, 57, 58, 47, 811.... 115 1 

Tone _^I \I 721 1 CS133 .113 
A 118 Vol. 18 N ... i - . 1085/1295. 8 1111 182 .113 75, 76, 78, 43, 257.5.. 175 

Tone 21 \1 
A \110 Vol. 6 (02 6 1085/1295.. 8 111(182 .113 76, 77, 78, 43, 22575.. 115 

Tone 22 81 928 15 TS102 
All Vol.. 6 (712 6 965 8 1)11182 .11:1 77, 78, 43, 257.5 175 

928 15 TSI022 
Al2 Vol. 76 N 6 496 4 CM 170 113 6 57, 78, 75, 42, 8)1... 175 1 

Tone 76 \1 928 19 '151(.2 
All Vol. 18 N 6 1085 8 1111182 .113 78, 6A7, 75, 43 75 

Tone 21 51 9214 15 '114102 

A I S Vol. 6 G19 6 1085 8 U R 182 .113 77, 78, 43, 2575 175 
928 15 TS102 

Al9 Vol. 6 (112 6 1085 8 1111182 .113 77, 78, 43, 2525 115 
Tone ^2 N1 928 15 TS102 

A20 Vol. I8 N 8-8-8 4 11521:1 .113 56, 58, 2A6, 2A5. 80. 175 1 

Tone 21 N1 

A\120 Vol. 18 50051 No. I See No to Al 6-6 ^ See \cite... .113 37 296 C3 75, 77, 78, 41, 81.... 175 10 
25 IS 'NI 02 
.015 Ilull'er .1114 

A8125 Vol. 6 G12 6 12295 8 1711182 113 77, 78, 43, 257.5 115 
928 15 7'5102 

A\126 Vol. 17 N 6 721 25 See Note. .113 6,\7, 75, 58, 42, 80... 175 1 

1379 25 See Note. .113 
928 19 TS102..... ...... 

1151, 1452, 1153, 1154. Vol. 17 I' 6 P80981 2/13 CN155/CN142 .1112(1 55, 56. 58, 45, 82.... 175 21 
Tone 41 UCS(I1 

116(1 Sol. 15 O 1'80968 12 CSf21 30, 31 175 
Tone 41 UC502 

1162 Vol. 17 2 Meg. No. 1 6 See No te Al 1'82002 2/IS C11173 3'_' 286S C3 6C6, 696, 75, II.... 175 10 
.007 Buffer 1114 

Dula not s Irsta,,Iiute,I. * IM I'))R'I'SNT: Read Notes in Note Section if w peel hed in Note Col urn.. 
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MALLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 
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Cir- 
cult Use 

Cir- 
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Correct 
Replacement Switch Bias Note Original 
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Clr- 
coif 

Correct 
Replacement Note 

Vibr. 
Conn. 

Replace- 
ment 

+ Note 

LAFAYETTE144013) X TEl.ENISI IN (:1).-Co idiom( I 

C60 Vol. 17 500M No. I Seo No le A I 8-8 1 See Note.... 133 35 294 C3 647, 61)6, 73, 41, 81. 175 10 
- IS 'l'S1115 
.1(1)15 .. Buller 1311 

1,1, L_, 1.3, 1.1..... Vol. 45 712 8 :13 115213 36, 57. 58, 46, 82.... 175 :3 Tone 41 11(5G2 4 33 See Note... .133 
Sc... 8 I, 4 19 CSI_I 

LI I. 1.32 Vol. 45 N :30, 31 175 
'Fono 111:502 .. 
I"il. 29 It 7 

1,16, LI7, L111, LI9. Vol. 59 SII'271 P111189 III ... 2:1 1:51172 57. 38. 47. 13(1 175 7 'row. :14. 11(;5(12 1'8089111... 23 CSI 21 
1.:30 Vol. 18 \I 6 8-8 1 1:N 152 20 25.1 C:l 73, 77, 711, III. 41 .... :1,2.5 10 Tono 31 UC5(12 10-10 15 'I'N 111 

III ISuller 1114 
1,\V10 Vol. 17 N 2210 

I CNI52 :35 291 C:3 61)6, 6A7, 75, 41. 11.1. 175 10 2212 15 14.\22(, 
2211 15 'I'Sllll 
.025-.025.., liulfer 1114 

M11-20 Vol. 12 1(12 $ I See Note... .144 78, :17, 4:1 
1.5 I;SIOI 

M35, 37 Vol. 15 N 4-8-1 4 See Note... .11:1 3.5, 56. 58, 47. 80.... 175 I Tone \I 
41.17 Vol. I8 N 6 I -4 -It 26 Sr. Note... .11:3 ...... 53, 56, 511, 47, 80.... 520 3 Son. It GI" 
1 69, 70 Vol. 6 Ii 6 .. 533 4 CM 170 II:I 76. 57, 58. 47, 80.... 115 1 'tone 21 \I 721 4 CSI33 .113 
517762 Sol. 17 N 8-16 I CN135 _ 21(1 C:3 77, 711. 85, 41 262 l0 

4 15 '1'5101 
.01 Itnlrer 1314 

10C10 Vol. III N 1'80900 30 11521:1 27, :15, 17, 110 175 I 
'Pone 11 P 6 1'811901 :1(1 11S213 

53 \ ol. 15 N ... $.. 4-8 4 4 See Note... .11:1 55. 56, 38, 17, 80.... 175 I Tone 22 
SIS 

M 
804 (2 Types) Vol. ASMI' See No te A^_; 8087:311 SO CSI31 .13:3 24, 27, :35, 47, 110.... 175 3 Vol. 11 N Sec No le Al 80874 10 CSI' 10 .113 

Tone :14 UC502 80875 30 (51'II 
80878 30 (:5121 

1004 Vol. ... $.. NN 8 2 See No e... .133 57 59, 83 3 102A Vol. 13 N 8 2 See Note... .13:3 57, 53, 2A3, 83 3 
'Pone 21 N 5 5 1 C\ I lo 

5-5 15 'I'\ 1 l0 
106A Vol. 1.5 N 8-8 See Note... .133 53, 56, 6135, 8:3 3 

'Pone 21 N 25 15 9'51112 
115A 4ol. 15 N 8-8 Sec Note... .133 53. 243. IS, 11:3 :3 

10-10-111.... 226 See Note... .133 
120A Vol. 15 0 8-1-16 2/12 See Note... .113 ()CI., 616. 6135 3 Tune 21 N 25 15 '1'51112 
1581'... Vol. 6 (;12 See No te 428 8 2 Sr Noto... .13:3 5 5 5 5 .. 53, 53, 37, 58, 2 15,11'1 :3 Vol. 15 N See No le A29 :12 2 See Note... .1(3 

25 IS '1'5102 
5 15 '1'5101 

"Ortholone" Vol. IS $ See Ni te A11 6 1-1 :t See Noto... .13:1 56 57, 58, 17. 80.... ...... 3 Supp. 12 .1 6 8 17 '1'5106 

LANG I3AD1(1 CO. 
HAS Vol. 40 0 _^ 8 4 1(521:3 .133 914, 45, 80 I 

4 4 115211 .1(:1 
13451' Vol. 49 I) 2 8-8 4 I1S21:1 .13:3 211, 47, 8(1 

'Pone K 2 
13051' S ol. 40 1) 2 36 37, 33 

Tone. I: 2 
111)6 Vol. 40 D 2 5555.. :31),31,32 
131361' Vol. 40 II ' 

Tune I: 9_ 

1)C6 Vol. 6 C 2 39.:37, 48 'four 4.1 K 2 
F'7 110V DC.. Vol. It) D 2 124, 71.\ 
F9 'roue :1.4 I, 124, 714 
J7 'tone 3.1 1, 2, 121, 71A 
417 V. 12 551.11' 2-4 I Se., Note... .11 1 21 45, 8(1 3 

'I one :34 L 
A1:\7 Vol. 6 (7 6 8-8 4 11.521:11366 24, 27, 35, 47, 811.... 175 I 

'I one. I, 12 
4 48 Vol. 62 N 6 It -It 1 See Note... .13:1 21, 27, 35, 47, 80.... 175 

'Poor, 22 1.12 . IS '1'5101 
111 D7 Vol. 6 C7 6 :1 ...... :36, :37, :3:1 175 

'roue 22 K 12 
N11)15 Vol. 

'Tune 
15 N 

i< 12 
8 

5555.. 
...... :1:1, 36, :17, :39....... 17- 

5555 SA- Vol. 6 C12 16-)1 4 C\1175 11:3 21, :15, 47, 110 175 1 

'Pone 22 IC 12 .. ........ . 

SA8 Vol. 6 C 12 4-8-4 ^6 See Note... .13:3 21, 27, :15, 17, 80.... 175 Tone K 12 
U(;513 Vol. 6 C12 6 EX 200 12aá-10-10.. 6/155 1,11189 1198 6C6. 61)6, 4:3, I./.:I.. 156 
UC511 Vol. 7 12 _ 12-8-10-I0.. 6/15 (11(189 1198 6A7, 606, 6C6, 1:1. 

127:3... .. .... 156 
401'1 Vol. 6 (;12 6 1,X120 1:1153%.... 6 15 1111189 1398 6\Z 6C6. 13, 257,3. . 470 
5(1\S Vol. 6 C12 EX 129 1-8-12 I 12 See Note... .11:3 6\7. 6146, 76.:38. 110. 170 I 501i1. \ol. 6 G12 ... $.. ...... 12-8-1(1-1(1.. 6i15 U13189 1198 6A7. 61)6 71., 3, 

2.575 470 
SOUS Vol. 6 GI^ 6 1'X1211 1211534.... 6/15 1711189 .14911 647, 61)6, 76. 1:1, 

237.5 470 
60.14 Vol. I8 N 8 -It 1 Sr Nute... .133 61)6, 647, 75, 11. 80. 470 I 

.34 12 CNN() .13:1 
IS 'I'S101 

60UP Vol. 6 (;12 ... .. 12-8-111-111.. 6/15 1111189 .1398 617, 61)6. 76. 13. 
2575 470 

140ÚA Vol. 17 N 16-16-16.... 8 See Note. .1(:3 61)6 6\7, 75, 4:1, 
237,.5 4711 5020:\ Vol. 7 E .......... ...... 2 12-8-1(1-10.. 6/15 Ult189 .1398 6\7, 61)6, 6C6. 4:3. 
1227,3 456 

502ÚS Vol. 14 12 6 ^ ...... 1211531.... 6/IS U1t189 .1398 647. 61)6, 6C6, 43. 
12%:3....... . ... 456 

SOSAS Vol. 17 N 12-8-5 1/I5 See Note... .133 2A7. 58. 2A6. 25... 80. 175 I 

5(13115 Vol. 7 I' 6 _ 8-12-11)-10.. 6/15 U111119 .1398 617. 61)6. 6C6. 4:1, 
2575 470 

503ÚT, 523ÚT Vol. 17 0 8-16-8 6 1111190 .IL:1 647. 606, 75. .13, 
10 15 95101 257,5 47(1 

7(13US Vol. 17 N ...... 16-8-8 II 111190 133 6:17. 606, 85, 4:1, 
6 12 (:SI23 .13:1 I2/.:3 175 
5 15 'mot 

$ Data not substantiated. 
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MALLORY-YAmEY RALIv' SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 

Peak 

Trans. 
CIr- 
wit Use 

Cir- 
cult 

Correct 
Replacement Switch Bias *Note Original 

Part 
Cir- 
cult 

Correct 
Replacement 

*Note Vibr, 
Conn, 

I Rmlace 
meet 

I *Note 

1.\ItKIN CA). 
88 V.J. 42 G 8-8 4 Se.' Note... . 133 .. ... 21, 27, 35, 17, 80.... 175 

Tone, 21 0 5 15 TS101 
90 Vol. 17 N 5 15 9 S 101 77, 78.115, II 175 

91 Vol. 17 N 6-10 I See Note... .113 31 292 C3 6A7, 78,115, 41, 81... 175 10 
5 15 TS UI I .. . 

.015 Iioll'er .1111 

I.EU(-WUEI(FUL C4). 
Snprex Six Vol. 6 Y 8-8 I See Note. .113 21, 27, 47, 51, 80.... 175 I 

Tome 22 \I 

C. It. I.EUT7. INC. 
"C" Vol. 12 K 22, OLA, 71:\ 
"Seven Seas Con- 

sole" Vol. 16 NI 8-8 I See No e... .112 21., 27, 10 or 50, 81.. ...... 5 
Sell. 12 UC5I3 

"Silver Gluier' Sol. 33 j See No te A5 2-1-2 :3 See Note... .133 92 OLA, 40, 12A, 10, 
751 

"Trans-1)eeonic.'.., Vol. 15 N 01 \, I2:\ 

LEMOL 1111. CO. 
LW I. LW4D\\ , ... Vol. 6 SI(1'263.... Ir.\:teso 110 27 IJ1118_ .11115 61)6, 6C6. 43. 2575.. 
60NIS Vol. 20 j S..' No te A 19 8-I6-1 11 I: 131822 .13:11 78, 6 57,115. 13, 2575. 456 
6:3 Vol. 211 j See No le 519 11-16 4 See Note... .133 78. 6 57, 85, 42, 80... 262.5 
61 Vol. 211 j See No I. 519 12-16-6 I I 1'11182 .1131 78, 6 57. 85, 1:1, 9575. 262.5 
968^ 5 ol. 61 N 7 8-1 I See Nose... .11:3 31 2115\S C3 IC6, 34, 311, 19 465 10 

Tones 22 j See No te, A5 ,1:1 -III Ituller .1114 

LINCOLN It 51110 C I11(1'. 
"I tollisler" \C8.... Vol. 12 1)12 21, 27, 50 j 
DDS\\'e Vol. 12 h 12 30, 31, 32 j 
119 Val. I6 N 8 I I1S213 56, 511, 45, 81) 11111 3 

Sell. 12 I: 
"OeLnxe" 10 \ol. 511 l' 2-2-2 3 See Note... .lit 21, 27, 45, 18) :3 

31 \nl. 7 K 2-I I See Note... .111 24, 27, 45,1111 .. 3 

S\V32 \ eel. 7 K 6 -1 1 115211 227. _2 1. 15. 811 .. 3 

S\V3:1 Vol 23 NN 8 .3 RS213 15 56, 45, 80 .. 1 
Sen. ...j.. K 

- - LIN1C It\I1111(3/R1'. 
711 Vol. 6 (;12 tl-It I Ser Note... .113 2.1, 27, 45, 80 3 

It. II. NI SCI N (:4). 
51115 Vol. 6 ',tee No :e 55 8 I Se.' \,,te... .113 21. 51. 47. 80 1 

56, 511 Vol. 6 See No te AS 8-8 4 See Not.:... .11:3 55, 57, 511, 47, 80.... 1 

Tone 2^ See No le A5 
\11(92 5 ol. 6 1;12 3 See Note... .112 55, 56, 58, 46, 110.... 1 

Tone 22 M It-lt 3 See Note... .1131 
1 15/17 TS101 

11I15710 Vol. 6 G12 8-1 I Seel Note. .I1:3 55, 58, 56, 47, 89.... 175 :3 

T : 22 Ix 4 17 '1'5101 

NI 5,IRS1'I(' - 
7111':5, 7111'6 1-t-3-3 47 See Noto... .11121 80 27 

-3-3-2 47 See Nole... .11121 
71'3, 71'6 2-6-2-2-1. 17 Se.' \file... .11121 81) 27 
81'3, 81'6 ^-1-3-I-1 ... 47 See Note... .11121 81 5 
91'3. 91'6 4-4-1-^- 17 See \ole... .11121 811 3 
1(1 (11) 6433 I C \ I Ill 22.1, 80 1001) I 

5 Below 651. 9.... \ ol. 6 G' 6 1114 4 CSI33 2-1, 17, 51, 80 175 I 
Tono 22 K 12 8:185 1 C\1172 

15. 1511 (151, 153, 
151, 1.55. 1.56) 
Above 65150 Vol. 6 G12 5111 4 CSI33 24, 51, 47, 80 175 1 

Tune 22 K12 8385 4 C\I 172 
20 (21, 22, 23) Vol. 8 E 2-9 I See Note... .131 27, 51, 45, 80 175 3 

.07 See Note... .119 
25 (251, 253, 254)... Vol. 8 F 6 1713 CS113 27, 51, 17, 80 175 3 

Tone II I 5111 3 CSI33 
2511 (25111, 25311, 

25111) Vol. 15 F12 6 5608 3 CS131 27, 51, .17, 80 175 3 
4713 3 CSI33 
.15 1,11 See N . .. .119 
.35 ml Ser Note... .1112 

30 (31) \ol. 24 D11I'l22^.... 6 See No le A24 23 I Se. Nole. .. . PI 24,f45, 80 3 
.1 Ser Note... .159 

35 (351, 353) Sol. 15 F12 6 1713 1 CSI13 27, 51, 15, 811 175 3 

Tone ^2 (;12 5806 1 CSI3I .111 
.15 Sc.' Note... .119 
35 See Note... .1112 

50 (51, 52) Vol. 24 1)111'122.... 3 2 I Ser. Note... .111 27, 21, 45, 80 175 3 
.09 See Note... .139 

F50 Vol. 15 \I 6 16-16-10-20. 2/15 UR191/TNI I I .113 56, 511, 47, 82 175 7 
Tone 2 ̂  M 

55 (56, s7, 58) \'ol. 6 117 6 _ 6501 I C\I 172 221, 27, 35, 47, 110.... 175 I 

Tone 22 K12 
60 (61, 62) Vol. 7 S1(1'223.... 2 ? 2-I 3 See Note... . III 27, 51, 21, 45, tt(I.... 175 3 

1-3-3-1 3 See Note. . Ii 1 

.07 See Note... .159 

.25 See Note... .1112 
65, 66 ('37) Vol. 18 O 6 1116166 4 11\212 6K6G,6Q7(:,6K7G, 

Tone 22 í'C502 1:16167-^ 4 Its213 
.118 

FAtt.:. 51'3. 6G5... 456 I 

66 Vol. 17 \I 6 9979 1 (:\1172 3 22013 C3 6E7, 6:5:, 6C7, 89, 
Tone 22 K12 11)067 IS TS101 715 175 10 

.008-.0(18... Buller Ill l 

67 (68, 69) Vol. 18 NI 16 1 11\212 118 58, 2A7, 55, 2A5, 80. 175 1 

Tone 22 \I 8 1 ItS213 .113 
10 15 TS101 

70, 7011 (71. 72).... Vol. 10 (;12 26, 27, 71.80 11 

75, 76 ('37) Vol. III 11 6 1116466 4 IIN242 118 61.71;. 6h7(:. 6Q7G, 
Tone 22 UC502 1116167 4 I1S21:3 6F6(:, 6GS, 51.3, 

6C5(1 456 I 

85,86 Vol. IR 0 6 A15216-3... 25 ItN215 118 6A1111.6K7(1.6Q7G. 
Tone 22 IJC5O2 AI5º:47 2... 25 145215 6F61;, 5C5(;, 5Y3. 456 1 

911, 91)11 (91, 92, 93). 5 ol. 7 7 --^-I See Note... .III 27, la, 80 3 
1?pml 7 S111.160. , 4.-4-2-I 2 See Note. .111 

1110 (101) \ol. 7/63 1)1(1'222.... See No le :\49 See tie 91'3, 91'6... 27, 45 
Eottal 7 SIII'I60.... I. 

101)11 (102, 103).... \01. 7/16 1)111'312.... '-2-_2-1 2 See Note... .151 27, 45, 811 

Egon' 7 S111.16tl I -1-2-I _ See Note... .131 
110 \ .,1. 15 Y1)11)511'... 36, 37, 38 

j Dato not substantiated. 1N11'UIt'1'\NT: head Notes in Note Sect if specified in Note Cob. 1911i 
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MALLORY-YAxr..EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I . 

Peas 

Trans. 
Cir- 
cult 

USe Clr- 
cult 

Correct 
Replacement 

Switch Bias *Note Original 
Part 

Clr- 
cult 

Correct I 
Replacement 

*Note Vibr. I 

Conn. 
Replace -I *Note 

merit 

MAJESTIC-Cont ion ed 
114 Vol. 8 Al 8 I See Sole.... . 83 39, 38, 85 175 

8286 15 '15101 .... .... 
7781-2 15 '1'5102 

116 (Type I) Vol. 17 \1 9317 1 CAI 162 1 221)1) 57, 58, 75. 89, 67.5... 175 10 116 (Type 2, 3).. , , Vol. 17 \i 9337 4 (:\1 I(í2 '1 22)18 .... 57. 511, 85, 89, 6V5... 175 10 116 (Type 4) Vol. 17 \I 9979 4 CM 172 3 221111 57, 58, 75, 89, 675... 175 10 118, 1181' Vol. 17 S111'251.... 10369 4 C\1172 1 221)11 6E7. 6.47. 6C7, 42, 
10188 IS ' I'S101 6Y5 175 10 
11791 On Order... 

120 (121) Vol. 24 GG 7 .... 30. 32, 33 175 12011 (123)........ Vol. 21 GG '30 32, :13 175 130:\ (131, 132, 133). Vol. 8 Al 51 I' - - 3 See Sole... .III 21. 45, 81) 3 
I-1-2 3 See Note... III 

150 Vol. 6 G7 6 3 5411 4 CS133 21, 51, .17, 80 175 I Tone 22 h 12 8385 4 C51172 
Pbono, 6:3 \V 

160 (163) Vol. 8 S111'223.... 2-'-^ I :3 Se,' Note... .111 27. 51. 24, 15, 80.... 175 3 
1-3-3-1 :1 See \ole. . .111 
.07 See, Note... .119 
25 See Note... .1112 

180 (181) Vol. 7 1)111'222.... See No to AP 27. 50, 81 5 2(10 (201, 203, 204). Vol. IS N 6277 28 CM 175 '15 27, (:25, 47, 80... 175 I Tone 22 K12 6 
210 (211, 214, 215). Vol. IS NI 4719 3 CSI33 :35. 27, 47, 710 175 3 Tone 44 I 6 6324 3 CS 13:1 
220 (221, 223) Vol. 15 M 4713 3 CS133 27. 35. 50. 81 175 5 Tone 22 K12 6 
230A (233 Comet).. Vol. 8 1)II1'313.... 2-_^-2 3 See Note... .111 24. 415. 80 3 

4-1-2 3 See Note... . 111 
290 (291, 293, 294).. Vol. 15 M 717:1 ^ CS133 58. 56. 57, 47. 80.... 175 I Tone 22 K12 6 7278 14 C\1 162 

Sidle. 12 1(12 711)2_ 15 'I'S1)1 
300, 300A (303, 30.1, 

307) Vol. 15 AI 7189 2 CSI36 58, 56, 57, 17. 82.... 175 3 'lone M 6 7278 14 C\116_^ 
Supp. 12 \ 7102 IS Ts101 

I lure :17 111120 7781 15 'í'S102 
310A (311) 1 ol. 15 \I 7824 I C\ 155 58. 55. 56. 47. 80.... 175 I Tone 22 K12 6 81 111 16 TS 1112 
31011 (314, 3151.... Vol. 15 51 7821 I (:N 155 58. 56, 5.3. 47, 811.... 175 I Tone. 22 1,12 6 8118 16 "1'5102 

II :17 1111211 71112 IS '1; 1(11 
320 (324) Vol. 15 \I 7189 (:51'36 58. 56. 57, 17, 82.... 175 7 Tone 51 6 79 88 14 (Sí2 'á 

Supp. 12 Y 7781 IS "1'51(12 
11 37 11U20 7 102 19 '1'51111 

330 (331. 336, 77)... Vol. 15 Al 8721 1 1175212 118 58. 56 5S, 59, 110.... 175 I Tone 22 AI 6 8722 I 11121'3 .... 
81171 15 1'5102. .... 310, 34011 (314) .... Vol. 83 \I 8722 3 11S211 56. 58, 57, 59. 82.... 175 3 Tune 22 AI 6 71721 :3 11 \ 212 .118 

Supp. 12 1 79701 14. 1'5123 
9(119 19 3'5101 
81171 15 T5105 

360 (363) Vol. 45 51 8721 ^ It5212 138 58. 56, 57, 59, 82.... 175 3 Tolle 22 51 6 79118 14 ( :S123 
Supp. 12 Y 8118 18 '('5102 
II 37 H U20 9019 19 I'S1111 

370 (371, 373) Vol. 6 Y 6 EX250 9219 1 C\ 132 57, 58, 59, 81) .156 1 

91)19 15 "1'511)1 
3110 (381) Vol. 6 K12 6 EX2511 8755 I C5151 57. 571, 89, 81. 1 

8771 15 'I'S101 
390 (393) Vol. 17 Ai 872_ I 1111213 56. 58. 55. 53, 80.... 175 I 'lone 22 AI 6 8721 1 11521_^ 138 

8118 15 "I'S 102. , .. . 

400 (411. 413) Vol. 6 Y 6 EX250 9661 6/IS CNI15/TSI01 .13122 57. 58, 4:1, 257.5 156 400.A (4114, 113A) , \ ol. 6 Y 6 EX250 9661 6/15 C\ I I5 '18101 11122 61)7, 6E7, 1:1, 257.5.. 156 
4.1)1 (11. 91. 191)... Vol. 6 F7 6 3 I0536 1/15 C\151 "15101 .13123 6A7, 6F7, 41. 6/5... 156 1 460 (161, 463) Vol. 56 51 11)21)7 I 11\212 1171 58, 2A7, 55, 245, 80, 175 I 'Pone 22 \t 6 11)19:3 1 11S213 

10208 15 '('".111 
490 (491, 493) Vol. 18 AI 10630 4/15 CM 179/TS101 3 F220C CI I 6E7, 6A7, 85, 42, 6Y5. 175 10 Tone 22 AI 6 10946 18 TN111 35 F294 C11 

.008-.008... Buffer .131 1 500 (55. 59. 75, 195, 
560, 566) Vol. 17 51 6 10827 1/15 CN I52/TS101 657, 6F7, 6117. 42, 80. 456 I 52(1 (95, 105) Vol. 18 51 7 34, 1A6, 25, 33 175 570 Vol. 111 51 12038-1, 25 11\242 118 58, 2A7, 55, 2A5, 80. 175 1 Tone 22 AI 6 12039-1.... 25 I1S213 

12026-2.... 15 T5102'TSIOI . 

600 AC-I)C Vol. 17 M 6 16 8 6 (7\ 115 .11124 6A7. 6E7, 6C7, 4:3. 
10. 15 TS 101 25/.5 456 650 Vol, 18 0 6 1116166 4 I(\212 118 6471(;, 6h7G, 61)7G, Tone IJC502 1311,167-2... 4 115219 6h6G, 6G5, 5 Y3.. 156 I 750 Vol. 18 0 6 1316166 I I1\212 113 6C5G, 6L7G. 61S7G, Tone 22 UC502 1116167 I I(S213 61)7G.6F6G.6G5, 

513 456 I 800 (85, 86, 998)... Vol. 18 NI 11017 25 I1N212.... . 13:1 58. 257, 56, 53, 8(1... 175 I Tone 22 Al 6 11201) 21. 115241.... I 109 IS TS102 850 Vol. 18 0 6 415236-3... 25 1152 15 .118 648G. 6k 7(1. 6(.17(:, Tone 22 UC502 152:17-2 25 RS2IS.... 6C5G,6G5.61.6G. 
5Y:á 456 1 1050 Vol. 17 t 6 See No le Al9 816551-2... 1 \VE3540... 61(.7G, 61.7G. 61176, Tone 22 UC502 I1151^' I IS N242 118 6F6G, 573 456 1 

1116331-:3 15 TS I I I ... ... . 1250 Vol. 17 6 Sec No le 419 111661:3:2... 1 U11191 .. 111228 6K7G, 61,7G. 61166, 
Tone 22 1 See No to AS 1116614-3. I1/I5 CN152... '11211 61?5G, 61,6G. 57,:3.. 156 I 

M.1,IO1i LAI1ORATO I)lES 
AIL 210 Amp Vol. 16 N 4-2-4 3 Sex, Note. III 27, 10. BI 5 Mon. ... 5120(1 511' 

. 

Bias .. 512511' 
250 Strip Vol. 16 N .... .... 27. 26, 50 

P. H. 11 (1.1.111(1' rC1/. 
"II" ISlienivalor 

(Typest I to 6 incl.) 15233 3 CN145... 11125 I 2)11-:1)6 C3 1)11 26 
.1).5 Buffer.... 1111 "IS" Elhuinntur 10 

101.1 Incl. 1933-34 ...... 16736 3 CS123 TS11I: 11125 _ 210-214 26 
167:17 3 1:5123 ... .11125 
16138 3 1 : 5 1.12. . 11125 

t Data not aullatae11111tMl. 
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MALLORY-YY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F pk 

Trans. 
Cir- 
cult Use I Cir Correct 

I 
cult Replacement Switch Bias *Note Original I 

Part 
Cir- 
cult 

I Correct 
Note Replacement 

Vibr. 
Conn. 

Replace -*Note 
merit 

31A R'1'1 
T Vol. 4 j See No le AS 6-2 3 Ser Note... . III 27, 10, 81 I 

.02 Ser Nola... . B9 
21110 Vol. 3 j See No le A5 2-6 3 See Note... .111 kellogg plus '10, 81.. ...... 5 

.02 Sie Nulo... .119 

MASTER 
\light y \1 idget. (511 

70) Vol. 6 j 6 See No e AS 2-2 I See Noll.... .Ill 26, 21. 45. 80 I I 

421 Vol. 6 F12 2-2 I See Note... .Ill 21. 45. 811 7 

41e51II.1.AN It 51)11 CO. 
8 (T,s° Types). ... Vol. S K12 j :t Sew Note... .Ill 26. 27. 71 \. 81) II 
9181 Serie,... ... \ ol. 13 K12 1-2-3-5 :I Ser Note... .III 26, 27. 15, 80 11 

M111-1BEs1' It 1)10 CO It l' -" Ali rae.." 
AC6 '33 Model Vol. 83 N 6 1-4 25 See Note... .113 55 56, 58, 59, 80. 175 
AC6 Midget Vol. 6 Cl 6 2 8-8. I See Note... .113 21, 27, 45, 80 3 

Tone 22 CI-^ .. ... 
AC8 ('32) A ol. 83 N 8-8 I 85213 . . 866 55, 56, 57, 58 215, 80.... j.. 1 

Tone 22 K12 ... . . 

AC8 ("13) 501. 83 N 8-8 l See Note... 113 55, 56, 57, 58, 59, 80. 175 1 

Tone 22 I:12 
AC9 (ISC, 227 

Type) Vol. 7 j See Note AS '^ -2 
.1 

3 See Nola'... .113 24, 27, 45, 80 3 
See Note... .119 .. ... 

AC9 1St:Vol. 6 C12 8-8-8 28 145213 .1466 .. ... 24, 27, 15. 80 3 
Tone 22 (:1-^ 

AC9 Teri I*ole Su per 
(2 Types) Vol. 62 N 8-8 4 Ser Note... .113 21. 27, 3.5, 47, 80.... 175 

Tone 22 N See Nu le 527 
Tune 1 Ser Nn Ie 14 

AC" Ti) 1" Sol. I I j See Ni Ie 15 4-222-22-1 3 See Note. .. .131 26. 27. 71N. 80 I1 
ACID Vol. 6 1:12 8-8 1 See N.J..... .14:1 21. 27. 15, 80 175 3 

' ono 14 C 12 
ACI I ':122 Vol. ... j.. N 8-8 I Sea' Note... . U3 j 175 3 

'Pone 4-1 1 .... 
ACI2 Sol. 1.5 N 8 3 I{S211 55. 58, 42, 80 456 3 

Sen. 7 I105110 11-8 3 See Note... .113 
Hillery 6 Super.... Vol. 1.5 N ...... 30, 31, 19 456 
Battery 7. (2 \ ult 

Model) Vol. Ill \I ...... 30.:II.32 
Sul (cry 8 (Super -2 

\ oil) Vol. 76 11 24 12 See Note... .11:1 10 1I ... j. . 

Tune 76 Al 
Mimeo IS11-226.... \ul. 25 1)111'240 1-2--I-I... :I See Note... .III 21. 26. 27. 71, 811.. 11 

NI iruey, 16 Tube ('32) \ ol. 15 N I I 111)681 113 55. 56. 57. 58, 42. 76 
Tune 22 K 12 8 I 111)683 113 80, 82 456 1/7 
Supe. 7 111:51111 1-1-8 3 Sne Note... .113 

8 13 115213 
7.1 Short \Va ve Con- 

verter 8-8 I Ser Noll.... .113 21. 27. 80 j 1 

61)47 (110 Volt).... Vol. 56 N 17. 78. 85. 43 175 
6-31 Vol. 

'Tone 
83 
2^ 

N 
K12 

8 -It 
f r 
-5 Ser Note... .143 58. 217. 2117, 2A5. 80. 156 I 

9-3.4 501. 83 N 11-8 I See Nola. ...133 55. 56, 57, 58.2A5.8(1. 175 I 

Turin 22 1.12 
Seel. 7 I10500 

9-3.1 (14T9, C9, F9, 
119) Vol. 83 N 8-8 I 115213 .143 58, 57, 56, 55. 22 55, 80. 456 I 

Tune 45 1,12 1 12 CSI30 .113 
Sell. - 111:51111 

IOA-33-34 Vol. IS N 8-8 I 118213 .113 56 511. 215, 80 456 1 

Tone 22 1.12 I 12 CS110 .11:1 
Seo. 7 I105O11 

10-34 Vol. 83 N 8 8 I 115213 .113 56, 57. 58, 2A5, 80... 456 1 

Tone 22 7 1112 - 12 (:5130 .14:1 
Sell. 11051111 .... ....... 

10-35 1 01. 45 N 8 1 115213 .11:4 56. 58, 2\5, 80 156 1 

Tone 22 1.122 16. I I1\212 118 
Sett. 7 ÚC51111 I 12 CSI'111 

14-37 5..l. 18 N 16. 25 11N212 1466 61(7. 6H6, 6C5. 6P6, 
Tone 21 N 20 25 It N2 IS 866 5Z3 456 I 

8 13 1íS213 
25. 15 7'5102 

16-33 Vol. 18 N 1 3 111)681 113 56, 55, 42, 46, 80, 83. 456 1/7 
Tone 22 K 12 4 3 ltS21 I .143 
Sen. 7 UC5(10 8 3 I4S213 .113 

25 15 TSI02 
16-34 (11TI6. A16. 

1416, 1)16 Y1116. 
It'd 16) Vol. I5 r2 Al N 8-8-8 26 . HS213 . 866 61)6. 6C(,. 78, 6117, 

Tone 22 K 12 25 19 2-'15106.... .... 37, 45, 5Z3 456 7 
Snpp. ...j.. Kt2 10 19 TS106 

1^^ 15 1'S101 
16-:1.5 1935 Deluxe 

(.1-16. 1,-16, \I -I6 
S16), (1'1'16) A 0. ... \IN 8 3 See Note... .83 .... 61)6. 76, 6117. 255, 

Tone .. . Order from ?Orr... 16 3 11N212 113 45, 6C6, 5Z3 465 3 
10 17 'I'SIO6 
25 15 TS102 .... - 

10 15 '1'5101 .... 
35 -5 -SW AC DC 

Super Vol. 7 C ... j.. 12-20 6 U11182 .1198 6A7, 61)6. 6C6, 12Z3. 156 
Tune 22 L 5-5 15 TN 110 

74651 A 74751 ('31- 
'32) Vol. 6 F.122 ... j.. 8-8 1 See Note... . 113 21. 27, 35. 47, 110.... 175 I 

\I ISSION 111ü.1, Its. 1110 CI). 
11 \ ol. 96 5051 No. I ... . Sew Ni I,' AI 10 15 TSI06 39 18 
61 Vol. 61 25051 No. I Ser Ni. In A l 19 37 
101 Vol. IS 25051 No. I See Ni te Al 4-4 I Ser. Note... .113 34 299 C3 36, 39, 84, 85, 11.. 252 10 

25. 15 TS102 
.022 Huller Ill 1 

II, 12 Vol. 18 25051 No. I See Ni le Al 4--1 I See Nola... .143 31 292 C3 75, 77, 78. 42. 84.... 252 10 
-^5 IS TS102 
.115 Buffer 1114 

14 Vol. 18 500AI No. I See No le Al 4-8 I Ser Nole... .113 34 292 C3 77, 78, 73, 42, 81 .... 156 10 
25 15 15102. 
.115 hotter 1111 

16 Vol. Ill 511011 No. I 6 See NO le A I 4-4 23 See Note... .113 34 292 C3 617. 61)6. 75, I t, 81. 165 10 
02-.1122 Huffer .1414 

j Dula ul subslunlinted. 1.51I'ORTAN'L': Read Notes in Not. Section if apecilied in No a Column. 
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MALLO RN' -YA-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
F. Trans. 

Cir- 
cult 

Cir- 
cuit 

Correct* 
Replacement Switch Bias Nolo Original 

Part 
Cir- Correct 
cult Replacement 

* Note Vibr. 
Conn. 

I Replace- 
meet *Note 

I 

MISSION tlEI.1. It \ MO CO.-Con tinned 
19, 19A Sol. IS 50061 No. I See No le AI 4-8 I See Note... .113 Order from Silr 57,.58,\\'underlicb,41, 

10 15 '1'5101 1 V 252 
25.A Vol. 1.5 51)051 No. I See No le \I 1-0 1 See. Note... .113 :34 292 C:1 77, 78, 75, 12, 84.... 252 10 

'Folie 22 L 25 15 'I'SI IC' 
.05 huller 1111 

35 Vol. 6 1312 FX'lO(1 4-I. 4 See Note... .133 61)6, 76, 12, 80 
10 Vol. 18 N 6 1-I 4 Sex! Note ....113 2\7.58, 2A6, 2AS, 

811 -156 I 

.10 All -Wave Vol. 18 N 6 1-1 I See Vole... .113 2 57, 511. 2A6. 2 55. 80. 465 
11A \V. 41 Skip (land Vol. 18 N 1-.1 4 See Nole... .113 6A7, 61)6, 75. 42, 81). 465 I 

MONARCH 
L5 Vol. 18 N 1'471 :32 I1S221I 5%I, 6E.5. 61'6, 6116, 

Tone 31 I 1'160 32 C1151 , 13131 6157, 61.7 456 I 

L6 Vol. 18 N 6 
P301 
1' 171 

15 
:12 

TSI01 
RS2I I 5Z I, 6C5, 6F6, 61:7, 

Pone 44 1. 1'160 :12 C.1151 .1181 61,7. 6Q7 456 1 

1'3111 15 'I :SI0l 
L7 Vol. 4.5 N 7 1'391 I 111\ 232 14 215C C:3 IC6, 19, 30, 31 .156 10 

Tone ... j.. I. (II -.111 Mutter 1114 
7.i Vol. 45 SI1P__275.... 7 1'391 I I1\2:12 14 215C C3 IC6, 19, 30. 32, 34... 456 10 

Tone 44 I.. 01-.01 l(nlrer 1114 
Z5 Vol. IS S111'275.... 7 1'158 I lí\232 1.1 21SC C3 IC6, 19. 30, 32, 34... 156 10 

Tone 44 L .01-.111 huller 1114 
A31 Vol. Ill N 8-1 4 Sor Note.... .113 6A7. 61)6. 75. 42, 80. 156 1 

54 Vol. 18 51111\l No. I See. No le A l 6-I0 4 See Note... .Ií:3 35 29.1 C3 657. 61)6. 75, 42. 84. 456 10 
.112 Ilull'er 1111 

6.1 Vol. III .50061 No. I Son No te :\ 1 6-111 1 See Note... .11:3 35 294 C:t 61)6, 6A7. 75, 42. 81. 456 10 
.1)2 Huffer lit I 

AlONTGO)1 ElIY W AIII) K CO. ( Airline) 
Note: The prefix "1, 2-" ,,r for it of " 62-' inlliGltes lta,li 1)i, Is or: in Sto,itg rv- \Var,l Catalog. 
Auto limbo.... ... Vol. 45 N I IS Tsui'1 206 36.:17, 39, 38....... 262 
Troubndour (3255'1.. Vol. 6 G" :l 8 -8 -II :11 115213 .1166 21. 27, IS, 80 
AEIO (Two Types). Sol. 60 Eí22 (Early) 1-1_? 3 See Note... .I31 21. 26, 27, 45, 80.... ...... 9 

\ ol. 6(1/13 1/10124.3.... (Late) 
AEI 1 Vol. 8 A 1001' 1 -1.5 -I -I.... :1/1:1 See Note... .131 27. 71. 80 
AE51. 52, 5:3, 54.... Vol. It A1.001' I -1.5 -I -I.... 3/1:3 See Note... .11I 27, 71. 811 ' 
062 Vol. 45 N 4 IS 'I :5101 I 21)6 16 17, :38. 30.. 262 
7G\1 Vol. 7 56 1)131':111.... 6 41X10 23 \V1:1617.... 6k 7. 6117. 76,6Fb.8)) 456 

Time :lI LICSU_' 43X11 2:1 II\212 1111 

13, 15. 16. 16X. 17, 
18. 18X Vol. 6 1712 1-8 I C\ 151 113 21, 35. 17, 110 262 I 

17 (31) "Turret 
Concl." Vol. 59 SItP273.... 92" 4 See Vote... .I11 24, 3.5, 47. 27. 80.... 175 3 

'128 4 See Note... . Ill 
'172 14 Si, Nole... . Il l 

20\V 

.' 

Vol. 
Vol. 

6 
6 

G7 
(77 

8-11 
8 

25 
:3 

See \ole... 
11521:1 

.13:1 21. 7I A. 110 

24, 27, 15, 80 ... $.. 
2 
1 

Tone 2 2 j See No le A5 11-6 :1 C1152 
26P, 26PX Vol 6 G7 :1 8-8 I See Note... .133 $ l 

'fono 22 UC502 
26W Vol. 6 G7 3 Il-8 I See Note... .113 24, 45, 80 1 
275V. 27\\'X (1500, 

15000, Collegian). Vol. 6 (:" 3 8-8 1 See Note... .113 21. 27, 45, 80 1 

Tone 22 E12 
49 Vol. 6 (i7 24. 26. 01A, 71A, or 

36. 01A. 12A 
62 Vol. 15 N 1 15 '1'5101 I 206 ...... 36.37, 38. 3a....... 262 
77 Vol. 97 TItl'602.... 1 12 See Note. (13 30. 32, 34, 19 175 
87 Vol. 17 N P80956 25/19 11151202 / TSI02 Ií126 :14 292 C12 75, 77. 78, 41, 81.... 262 10 

l'80937 14/15 111231 13127 
95 Vol. 97 T131'602 4 12 Ser Noto... .It1 30. 32, 34, 19 175 
102, Sol. 17 N 6 P103-2 4 11 \1262.... ...... 37 296 C3 61)6, 6C6, 78, 75, 42, 

20 15 TSI02 84 175 10 
.02 11olrer 1311 

123 (Series 7D).... Vol. 56 N 6 l'80916 23 x\'138-17 61)6, 6117, 76, 42, 80. 456 1 

Tone 22 UC502 1'81013 23 WE1617.... .1110 
1'81032 2:3 55 E817 
P810.12 2:1 \V1;161;.... 

131 (71)). 1:1:1 (71)), 
1.12 (71)), 144 (71)) Vol. 56 N 6 1'80916 23 W h:847 61/6, 6117, 76, 42, 80. 456 1 

'Pone 22 UC502 1'81013 23 NVEI617.... .1110 
1'81032 23 WE817 

181 Vol. I) 
1'81012 2:13 \\'E16.17.... 

See Note... 
.1:n3I-I-1 

.I11 24A,2_7, 45, 80 I 
'Pone 41 O 

187 Vol. I) (1st. 'Type) 1-2-3 26 See Note... .111 24A, 27, 45, 80 1 

Vol. 6 1)7 (2nd 'Type) Al .5:3 See Note... .119 
51)11 I)ictator Sol. 11 A411111' I-1.5-1-'_.... 3 Ser Not,'... .131 21, 27, 45, 80 3 

.1 Ser Nole... .119 
1111 Solo (62-1711).. Vol. 7 F 1 11-8 23 I1S2l'l 21, 27, 35, 47, 80.... 175 3 

Tone 95 (1 6 
839. 921. 923. 921... \ ol. 12 K12 13 22, 12:1, 71 A 
1111 Fantasy (62- 

1611) Vol. 7 F 1 8-8 23 11S213 24, 27, 35, 47, 80.... 175 3 
Tune 45 0 6 

12:111, 1238\ \o1. 15 O 2803 I CN152 27, :15, 47, 811 262 :3 
lone 34 UCSO2 2852 19 CSI2'3 

1355 \linslre. (622- 
19.,5) Vol. 15 l 1 28)1:1 I C V 152_ 27, 35, 47, 80 262 3 

Tone 44 UC502 2719 1:1 CSt:3'3 
2852 15 CS123 

1522 (12A or 01A 
Del.) Vol. 6 (ill See No te 132 24, 12A -01A, 71.5.... 

1522 ('26I)et.) Vol. 6 G12 See No te A32 21, 26 OIA, 71A.... ...... 
1562 (12A or 01.5 

Del) Vol. 6 (112 OIA. 24, 12A, 71A. 
'Pone 21 0 

1562 ('26 Del.) \ ol. 6 G 12 See No te A3' 21, 26, 01A, 71A .... ...... 
Tone 21 0 

1922 \ 01. 6 (.I 2 36, 01A, 12A 
Tone 21 O 

2655 Vol. 1/I5 I)lil'_'1:1.... $ ...X.. See Note... .'114 21, 26, 27, 45, 110.... ...... II 
2822, 21127 (Itilllion), 

2895. 28017 
(1/eSoto) Vol. 8 A 1)101' 1-1.5-1-2.... 3 Sete Note. . III 21, 27, 45, 811 :3 

Tone 41 N 1 See Note... .119 
2955, 2055X, 2957, 

2957\ Vol. 21 11(1 2.5-4-2 211 S,v, Note... III 21. 27, 15, 80 3 
Tone 41 j1I 

. 

I1n a ilnl Jill,tltaittialol. 
18 
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MAIIORY-YAxz.EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Use 
Cir- I Correct 

J Switch' Bias *Note 
cult Replacement 

Original Cir- 
Part cult 

Correct Vibr. Rlace- I 

Replacement Conn. ment 

Types of Tubes Used 
I. F. 
Peak 

Trans. 
Cir- 
cuit 

%IONT(: ON11111 Y 1\ A Ill 4 
Note: The prefix "6 2-' or for 
:303.5, :30:37, 3065, 

3(167 Vol. 
Tone 

10,000 Serenader Vol. 

11,000 Challenger 
(2 Types) Vol. 

'Pone 
14,0(10 Commander, 

62,0(1) Cavalier... 

62-01(1 

62.020 (51) 
62-030 
62 010 Column lure 
62-055 

62-06(1 Challenger, 
.1 r.. 62-070 I'rin- 
revs. (1801(1 

62-078 
62_-080 

62-090 

62-1, 62-2 

62-7, 62-8 

62-9 

62-I1. 62-12. 62-14, 
(1st Type) 

62-I1. 62-I1, (22nd 
Type) 

62-16 

62-19 (1st Type) 

62-19 (211d Type) 

62-20. 62-20X 

62-2L 6.22 

6º ?'3 
62 ^5 

62-26 

62-27 (Imo Type) 

62-27 (2nd Type) 

62-29 (1st Type) 
(Models 11, 12, 16 

and 33) 

62-29 (II, 12 2nd 
Type) 

62-30 

62-34 (\\'ashinglon). 

6^-35 

62-36 

62-38, 62-10, 
62-38N, 62-10X .. 

6241 

62-4_2 

6243X 
62-PC 13 
62-44 

62-15 

62 16 

62-47 

62-49 

62-50, li2-511X 

69-51 

62-52 

62-53 

62-I'C55 

62-57 

Vol. 
Tom, 
Vol. 

Vol. 
\ol. 

Vol. 
Tone 

Vol. 
01. 

Sol. 
'Pone 
\'ol. 
Tone 
Vol. 
Tone. 
Vol. 
'tone 
Vol. 
Tune 

Vol. 
'Pone 

\'oI. 
'Pone 
Vol. 
Tone 
\'ol. 
Pone 
Vol. 
Tone 
Vol. 
Tun,, 
Vol. 
Tone 
Sen. 
Vol. 
Vol. 
Tone 
Vol. 
Tone 
Vol. 
Tone 
Vol. 
Tone 

Vol. 
gone 

Vol. 
Torre 
Vol. 
lone 
Sen. 
Vol. 
Tone 
Vnl. 
Tone 
\01. 
Tone 

VoI. 
Tone 

Vol. 
'Pone 
Vol. 
'I one 
Sen. 
\01. 
\'ol. 
Vol. 
Tone 

Vol. 
Tone 

111. 

tone 
1'01. 
Tone 
\ol. 
Tone 
Seipp. 
Vol. 
Tone 

Vol. 
Tone 

Stipp. 

Vol. 
Tone 
Vol. 
Torre 
Vol. 
Tone 

CO. - 
in of ' 

6 
1I 
8 

6 
41 

6 
41 

8 

8 
6 
7 
6 

21 

6 
6 
6 

6 
22 
IS 
41 

7 

7 
22 

:14 

14 
31 
13 

34 
14 

34 
59 
:3-1 

15 

42 
2 Ifl 

59 
34 
15 
:14 

8 
34 
14 
34 

7 

15 

15 
22 

15 
22 

15 
22 
IS 

IS 
4I 

45 
22 
15 
22 
42 

6 
6 

15 
lI 

6 
:34 

I 

:11 
1, 

:14 
15 

15 
41 

45 
41 

8 

15 
21 
59 
:14 
56 

6 

Coral inued. 
62-" indica es 

(:7 
N 
A400P 

(:7 
0 
1 7 
N 
1'2511I1' 

1:7 
117 

G7 

!Indio 

6 

6 
6 

6 

Div is 

3 

:3 

3 
:3 

See No 

Set No 

ion in 

Ie :\S 

le \S 

P1onlRon,cry- 

8-8-8 

1-1.5-1-2... 

I -I 

8-8-8 

1.5-1,5-.5.. 
.6 
1.5-1,5-1.5 
8-8-3 
1-1-I 

H 
Y 
Ii 

A5\I I' 
UC502 

N 
UC50? ll 
L 
15\II' 
UC502 
N 
I (:502 
SI11'?72. . . 

l -050? 
N 
110502 
1 _11011' 
1)111'211 
S111'272. . . 

I IC502 
I) 
1 11502 
15111'. . . . 

1 C502 

UC502 

II 
Y2^00111P. 

N 
Y200 \W. 
N 
1 C5112 .... 
12011\II'... 
() 
I'C50-^ \... . . 

1 _^11(1\I I' 
(1 
I;Cso2 

O 
d1 

N 
1.10502 
N 
U1502 
Y _011111 I' 
117 
El 2 
O 
\1 

6 

6 

6 

8-8 
8-8 
8 
8-6 
8 
8-6 
8-8 

8-8 

11-8 

.1-2-6 

4-2-4 
1 

62-A 12 

Ward 

28 

3 

211 

:3 

3 
^!3 
26 

4 
:3 

3 
3 

25 

Ca l alog- 

IIS?13 

See Note. 
See Note. 

See Note 

115213 

See Note... 
See Note... 
See Note... 
RS213 
See Note 

11S211 
See Note... 
IIS?I I 

CÁ5" 
11S213 
CMS' 152 
11S_213 

4 

30 
19 

30 
19 
4 

115213 

ItS213 

See Note... 
CS121 

See Note... 
CS121 
11S21:3 

6 
:1 

F.:).2(10 

H' 

O 
Y200\4I' 

Z12 
UC502 

N 
D 
SISI'?71 
UC502 
O 

li 7 

6. 

6 3 

1-2-6 
4 
.1-2-6 
4 
8-8 
.1 

4-'-'-I 

8-3 
1 

8-8 
8 
1-2-1 
1 

1-2-6 
4 

923 
929 

923 
929 
1-2-4 

841 
It 
9211 
929 
8-3 
8 

8-3 
8 
8 
4 

.1.-2.4 

30 
19 
30 
19 
43 
13 
28 

I2 
43 
13 

19 
:311 

19 
30 
19 

28 

19 

19 

19 
14 

12 

2_8 

See Note... 
CS122I 
Se, Note 
CS121 
115213 
CSI21 
See Bole 

CS21 
I1S_ 13 
CS121 
CN152 
CS123 
See No)e, 
CS121 
See Note 
CS121 

11S2_13 
ItS? 1:3 

1(5213 
I(S?13 
See Note 

CNI52 
CS 12:3 
115213 
1(5213 
(' N 152 
CS 123 

Ser. Note... 
CS123 
CS123 
CS121 

Seso Not 

.1166 

.131 

.119 

.III 

.113 

.11/ 

.I39 

.113 

.113 
.117 

.113 

.113 

.1166 

.R3 

.113 

24, 27, -15, 811 

21, 27, 15, 80 

24, 27, 4S, 80 

21, 27, 45, 80 

"1, 45, 80 

21. 27, 45. 80 
21. 27, 45, 110 

21, '_, 15, 80 
21, 26. 01,\. -IA or 

36, 01:\, 12:\ 

21, 45, 80 
57.:35. 47, 80 
21, 45, 27, 80 

21. 27, 45, 80 

27, 35, 47, 80 

4. 

175 

3 

3 

3 

.113 

R3 

.113 

. 113 

. 113 

21, 27, 47, 80 

24, 27, 35, 47, 80 

24, 27, 35, 47, 80.... 

21. 27, 35, 47, 80. . . . 

21, 27, 35, 17, )10. . . . 

175 

175 

175 

175 

175 

3 

3 

3 

3 

.1166 
. It:i 
.113 

. 113 

. 1166 

.113 

.113 

. 11:3 

.IS:3 

. 113 

.11:3 

.11:1 

.113 
.113 

. 113 

.113 
.113 

1t:1 
.113 
.113 
.113 

.113 

.113 

.113 

.113 

21, 27, 35, -17, 811.... 

21, 27, 35, 47, 80.... 
24, 27, 35, 47, 80.... 
21, 27, :15, 47, 110.... 

:12. 33 
21, 27, 35, 47, 80. . . 

27, 35, 47, 80 

175 

175 

175 

262 

175 
175 

262 

3 

3 

7 

3 

7 

3 

21, 27, :35, 17, 811. ... 
24, 27, 35, 17, 80. . .. 

24. :15, 47, 80 

21. 27, 35, 47, 80.... 
21, 27, 35, 47, 80.... 

35, 27, 47, 80 

24. 27, 35, 17, 80 

35, 27, 47, 80 

27, 35, 47, 80 

:30 34 

^1, 27, 35. 17. 80. . . . 

175 

175 

175 

175 

262 

262 

175 

262 

262 

175 

262 

3 

3 

3 

3 

3 

3 

3 

IS -8 
S\\'1319.... 
841 
II 
It 
8-8 
8 
8-8 
0 
11-8 
8 
B -It -IS 

4 

8-4 

8 -IS 

4 

1 

19 
1.1 

1 

1 

19 
1 

1'1 
28 
19 

1 

13 

0 
SII 

19 
30 
I1 

23 
11 

4 

See Note... 
C\1170 
See Note.. 
CS123 
(:512:1 
See Note 
TS 106 
CN152 
CS12:1 Sr Note.. 
1'S 106 
ItS;1:3 
'1':105 

CN 152 
CS 123 
CS 123 
11111,82 
118213 
IIS21 l 
CS121 
Ser Note. 
CS121 
C\1172 
CS121 
CMI71 

Sec Note. 

.143 

.113 

.113 

.113 

.113 

.133 

.113 

113 
Its 

R3 

:35. 57. 17. 80 
56. 57, 58. 17. 811 

27, 35, 17, 80 

56, 57. 58, 47, 80.... 
35, 27, 17, 80 

56. 57, 58, 47, 80 ... . 

56. 57, 58, 16, 711... 

27, 35, 47, 80 

56, 57, 58, 46, 

21, 27, 35, 47, 80... . 

57, 58. 47, 80 

55, 56, 58, 17, 80.... 

57, 35, 47, 80 

262 

262 

455 

262 

455 

262 

262 

175 

175 

175 

165 

262 

3 

3 

3 

7 

3 

3 

7 

Dala uol substantiated. * IMPORTANT: head Notes in Note Section if specified in Note Column. 
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MAII.oRY-YAxz- Y RADIO SERVICE ENCYCLOPEDIA 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I F. 
Peak 

Trans. 
Cir- 
cuit 

MANUFACTURER 
AND MODEL Cir- 

Use cult 
Correct 

Replacement Switch Bias *Note Original 
part 

Cir- 
cult I 

Correct 
Replacement 

* 
Note 

Vlbr. 
Conn, I 

Replace- 
meet 

* 
Note 

MONTGOM Eli Y W Alill X CO.- Continued. 
Note The prefix "6 2-" or for in of " 62-" indicates Iladio Divis ion in Nlonlbromery- Wnrd Catalog. 
62-61, 62-61 X \ ol. 45 7,12 11 30 111)1,82 56, 57, 58, 46, 82.... 175 3 Tone 41 UC502 8 30 145213 

Soon. 8 E 4 30 115211 
4 19 CSI21 

62-PC64 Vol. 45 N I'C612 7 11\1262.... .113 56, 58, 57, 46, 82.... 175 3 Tune 22 8 L I'C6I3 7 It41261.... .11:3 
Supp. Y1001111' 1'C64422, . , . IS TS101 

62-67 Vol. 17 N 8-8 1 IlN__^I_^ 113 55 56, 57, 58, 47, 80. 175 I 'rove 22 K 12 
62-68, 62-68Y Vol. 15 \1 71-8 211 11N242 113 56, 57, 58, 46, 80.... 262 7 'Pone 22 L 71 28 115213 .113 

Sum:. 7 F 4 19 '1'8105 
62-I'C68 Vol. 15 L 6 8-8-8 3 145213 .1166 55, 56, 57, 58, 46, 82, 175 3 Tone 22 L 

Sen. 7 II 
62-69 Vol. 15 NI 11-8 28 NN212 113 56, 16, 58, 80 262 7 Tone 22 k 12 8 28 115213 .113 

71-73 13 19 1111811 
62-70. 62-70X Vol, 6 G7 11-8 I See Note... .113 56, 57, 58, 47, 80.. 455 3 'I'tnu' 31 NI 8 19 'I'S106 
62-71 Vol. 59 S111'271.... 11-8 23 C\1172..... .113 57, 58, 47, 80 175 7 Tone 34 IJC502 I II CSI21 
62-72, 62-72i Vol. 6 1;7 8-8 I See Note... .83 56, 57, 58, 47, 80.. 155 3 Tune 34 S1 8 19 TSIO6 
62-71, 62-74X Vol. 59 51111271.... 11-8 23 C\1172 113 57, 58, -17, 80 175 7 'Pone 31 IJC502 ,I 14 CSI21 
62-75 Sol. 45 N 4 12 CSI^_I 30 34 175 Tone 22 110502 
62-76 Vol. 15 N 12-4-4 30 See Nule... .113 56, 57, 58, 47, 80.... 175 'cone 21 (1 4.., 13 See Nola. .113 
62-79 Vol. 15 \I 8-8 211 11\212 83 56, 58, 46, 80 262 7 Tone 22 K 12 11 28 11S21 .B3 

77 13 19 1111180 
62-80 Vol. 17 N 13-8 I 11N242 83 55, 56, 57, 58, 47, 80, 175 I Tone 22 112 
62-771 Vol. 45 Y 73-8 I CN152 57, 47, 80 455 I 

4 19 TSIOS 
62-82 Vol. 17 N 8-8 1 CN 152 55. 57, 58, 47, 80.... 175 1 62-83 Vol. 15 N 4 13 CS121 36.:39, 41 175 Tone K12 
62-711. 62-84N Vol. 15 NI 8-8 211 11N212 113 56, 58, 46, 80 262 7 'Pone 22 K12 11 211 11S21 .113 

77-71 13/19 U11180 
62-86, 62-86X Vol. 15 j See No le A19 4-ít8 3 See Note... .11:1 Sit, 56, 57, 46, 82.... 262 7 Tons 22 N 8 18 'í'S106 

Sapp. .. j.. 1)11P316.... 
62-88 Vol. 15 \1 8-8-8 28 See Note... .113 57, 58, 56, -46, 80.... 262 'tone 22 1, 4 19 TSI05 

Seipp. 7 F 
62-89 Sol. 17 1' 6 1'110984 2/13 CN155,'CN142 .8120 55, 56, 511. 45. 82.... 175 21 Tome 4I 110504 
62-90 Vol. 6 (:7 71-8 I Sw- Note... .113 56, 57, 58, 47, 80.... 455 3 

' one :11 NI 8 19 TSI 06 
62-91 Vol. 17 O 1'71119877 12 CS121 30, 34 175 'Pone 44 13(:5(12 ...... ...... 62-92 Vol. 6 117 6 3 8-8 4 Sec Note... .113 57. 35. 47, 80 262 I 62-93 Vol. 15 (1 1'80987 12 CSI ^_3 61)6, 6C6, 37, 41. , 175 Tone 31 1. 12 
62-94, 62-91X Vol. 15 51 8-13 28 11N212 113 56, 58, 46. 80 20^ 7 Tune 22 Is 12 71 271 llS2l3 .B3 

71 13/19 1111180 
62-96 Vol. 6 (:7 6 3 1'809114 I I 1111 182 . B3I 77, 78, 4:3, 25Z5 "62 

1919788C , , , 20 CSI 21 
I'7I0936C ... 15 'I'S 10.5 

62-97, 62-97X Vol. 17 N 8-8 I C\ 152 55, 56, 58, 2A5, 80... 262 1 Tone 22 K12 8 15 TSI0I 
62-98 Vol. 6 (:7 6 3 1'80911 11 1'11182 .1131 77, 78, 43, 257,5 ^62 

í'80878C. , . 12 CSI21 
P800:16C... 15 TSIo5 

62-90. 62-99X Vol. 17 N 11-8 I CN 152 55, 56, 58, 2A5, 80. , . 262 1 Time 22 1,12 8 15 TS101 
62-100 Vol 6 (:7 8 3 11.52 13 24, 27, 45, 80 ... i.. 1 Tone 22 F See Note A5 8-6 I CN 152 
62-101. 62-101X.... Vol. 15 N 6 8-8-1 21 C\I 175 143 58, 56, 45, 80 262 1 Tone 41 N 
62-103 Vol. 15 71 6 1'80916 25 WE817 61)6, 6C6, 37, 42, 80. 175 1 Tone 02 UC502 I'80990 25 It N. 212 138 

8 IS '1'5101 .1110 
62-104 Vol. 6 117 6 3 P80911 E... I I 1111182 1131 6(:6. 6116, 43, 25,,5.. 262 62-105 Vol. 15 0 6 1'80916 25 54 1;7117 6116, 6C6, 37, 4^. 110. 175 I 1tone 22 ÚC502 1'8119911 25 11 \212 118 

8 15 TS101 .1310 
62-106, 62-107 5 ol. 15 I' Í 16 C\ I5_2 .113 56, 58, 45. 110 175 1 'Pone -11 $ See No le A5 8 2 X5113 .113 62-I 14. 62-116 \ ol. 61 l l 1'81014 40 2-115126.. 34, 30, 19 175 62-118 \ 01. 18 110511 6 771028 I 511601 .11125 20 253 C3 75. 77. 78, 41, 84.... 262.5 10 Tone 22 UC502 811)21 15 TN] ll 

,01 Buffer III I 62-120 Vol. 97 Tit P602.... ...... P110968 12 CSI21 30, :12, 34, 19 175 62-121 5 ol, 15 I'.... ..... ... #.. lb º CN 152 .113 56, 58, 45. 80 175 Tone 41 ......I .... See No to 45 71 2 CSI3:3 . 11.1 
62-122 \ol. 97 'I'111'602.... 80968 12 CSI21 30, 32, 34, 19 175 62-124 Vol. 15 1' 1'8211(11 12/13 CN III ...... :30. 31., 19 456 'Pone I I K12 
62-126, 6222-128 Vol. 97 'r II P602.... 80908 12 CSI21 10 '12, 34, 19 175 62-129 Vol. 15 I' I'7l20111 12/13 CN111 ...... 30, 34, 19 -156 'Pone 44 1.12 
62-132 Vol. IS I' 6 P810:39 ^ 11N212 .I11 61)6, 76, 45, 80 156 3 Tone 41 IJC50.1 810171 2/1:3 C\1173 
62-131, 62-131.X.... Vol. 15 I' 6 P81058 48 \S 1',1617.... 6116, 76, 42, 80 456 1 

'1 one 21 UC502 1'81039 48 II \ 212 11:3 

1'81(1.56 48 CN 141 
1'82000 411 On Order... .13125 

62-1:15, 62-135X.... Vol. 18 N 6 PI 03-I .... 4 411:1617.... 57. 27. 58. 216. 2A5, 
P103-3 .... 4 II N 24 2 118 80 3711 1 

62-1:30 Vol. 56 N P81016 23 C\1172 20 F253 C3 6F7.61)ó,6137, 1245, 
'Pone 31 UC502 015 Buffer 1114 127.3 175 10 

62-137 Vol. 15 I' 6 1'711039 ^ I1N212 .118 61)6, 76, 45, 110 456 3 Tone 41 UC5(I l 81018 2/13 CM 173 
62-138 Vol. 56 N 1'81016 23 CM 172 20 F253 C3 6F7, 61)6, 6117, 12A5, 'roue 31 UC502 015 Butter 1114 12Z3 175 10 

2 Data not substantiated. 
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MANUFACTURER 
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CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I. F. 
Pk ea 

Trans. 
Cir- 
cult Cir- 

cuit ICorrect 
CorrectOriginal 

Replacement 
Switch Bias *Note Cir- CorrectVibr. 

Part I cult I Replacement I 
*Note 

Conn. 
Replace- 

I meet 
u 

Note 

.314)NTGINlF111 \V 1 It I) 4 CO.- Continued 
Note: The prrtix "6 2-' or for n, of " 62-" indicate. lindio Divis on in \ ontgomery- Ward Cu4doe. 
622-139, 62-119X.... Vol. 15 I' 6 '811)58 48 N E1617 61)6, 76, 42, 80 456 I 

Tone 21 00502 '81039 411 I1\ 2 2 1411 

'81036 48 C\I'I 
'82000 18 On Order . 11125 

62-140.6_2-140X.... Vol. 6 Z12 6 EX100 tEl I I4\12,2.... .1137 57. 58, 215. 80 175 I 

62-117 Series "A".. Vol. 18 N 6 '119-I I.... 1/15 C\I 113 B75 6P7, 606, 75, 42, 80. 370 I 

62-147, 62-147X 
Series "6" & "C" Vol. III N 6 P103-6 4 I4S213 6177, 61)6, 75, 42, 80. 370/465 I 

1903--" 4 145211 
62-I. 8, 62-148X.... Vol. 6 Z12 6 1. \100 111'119-6.... 4 It 31"62 .1137 57, 511, 2\5, 80 175 I 

62-1511, 02-154. 
62-150X, 62-151 \ Vol. 18 N 6 1'103-1 4 \VI?1647.... 27, 58, 2A6, 2A5, 80. 370 I 

1'103-3 4 ILN2.12 118 

62-156. 62-161, 62- 
156X, 62-161X 
Series "5" Vol. 18 N 6 I'I 19-I I.... 1/1S C\1173 1175 6F7, 61)6, 75, 42, 80. :170 1 

62-156, 62-156X. 6^- 
161, 62-161X Se- 
ries "11" & "C".. Vol. 18 N 6 1'103-6 1 ItS213 6l'7, 606, 75, 49, 89. 465 I 

P10:3-7 4 115213 
62-166 .. Sol. 17 I' 6 I'l3\204... I C3.1.1' 20 253 C3 606, 606, 75, 41, 8 . 175 111 

Tone 29 Al I' 5X204... 15 T\ Ill 
.171 Buffer Ill I 

62-173, 62-175, 62- 
176, 62-177 Sol. 56 N 6 44 X10 23 I1 N212 RR - 61)6, 6117, 76, 42, 710. 456 1 

Tone 31 11(15112 1.1X II 23 11\212 1371 

62-178 Vol. 97 T'1í1'617.... 17 I 12 (:51_1 10 32, 31. 19 175 
62-179 Vol. 7/15 1)111'315.... 6 459 4 IX 10 4 B\212 118 76, 61.7, 45, 7117 456 16 

Tone 65 UC501 41XII 4 ItN^12 118 
11\18 13 ItS201 

42-I8I (Battery 
Super) Vol. 6 T1í1'617.... 14 4 12 CSI2I 10 32, 31, 19 175 

62-181 'Sovereign". 4ol. 7 I) I -I-1 26 Sc Note... .III 21, 27, 45, 110 I 

'Pone 4.1 O 
62-185, 62-187 Sol. 7 56 0111'314.... 6 559 4X10 23 It N212 118 76, 6117, 6117, 61.6, 80. .156 I 

'Pone 34 11(.502 I\ 11 23 11'4:21" 118 

62-1811 4cl. 56 N 6 .1XII) 23 It\_12 148 606, 6117, 76, 42. 80, .1.'-6 l 
Tone 34 110592 I\II 23 It\21^_ 118 

62-189 Vol. 6 7'111'617..., 1.1 12 CSI21 30, 322, 34, 19 175 
62-190 Vol. 7/56 1)111'31.1.... 6 559 IX in 2:1 112(2212 118 76,6117,6117,6116,770. 456 I 

"one 34 105022 IX II 23 I4\2-0_^ 118 

62-193 Vol. 56 N 6 1\10 23 11N212 148 61)6, 76, 6117, 42,110 456 1 

Tone 3I 110502 4-1NI1 23 ICN242 .1171 

62-191 Vol. 7/15 1)I11':315.... 6 .159 41\10 4 11'X'212 1371 76, 6K7, 45, 80 456 16 
Time 65 I10504 11\11 4 It\_12 138 

14\ Ill 13 138201 
62-196 Vol. 7/56 1)13P31 I.... 6 159 11 \ 10 23 II\212 138 76,61.7,6117,61-6,710. 456 1 

Tone 31 I -0502 1 I\ 1 I 23 I) N2.42 118 

62-199 Vol. 17 2 Meg. No. I 6 See No to 53 1'1122)102 1/15 C\177:3 1375 32 286S C:1 01)6, 6C6, 75, 41.... 175 10 
.00- ItulT. r 1114 

62-203, 62-205 Vol. -lS 0 13 1 I X 17 12 11141232 118 106, 34, 30, 19 156 
Tone 1I. 11(1502 

62-206 Sol. 7/15 I)I1l'315.... 6 159 .1IX 10 4 I)N2.1^_ 118 76, 61(7, 45, 80 436 16 
Tone 65 11:50-1 1-1 \ I I 4 It \242 1171 

11518 13 1152111 
62-:08 Vol. 45 O 13 4-1\17 12 l4\23_2 1111 IC6, 34, 30. 19 456 

Tone 41 I'(:5112 
62-211 Vol. 6 '1'111'617.... 14 1'15\_28.... 12 (:81 21 '111 '12, :31, 19 175 
62-212 Vol. 45 l) 13 41 \ 17 12 Ii \:32 1111 106.:19, 34, 19 136 

Tone II 10502 
62-216 Vol. 7 15 1)111'315.... 6 A59 11 \ 10 4 IIN2-12 118 76,61(7,45.119 456 16 

Tone 65 UC504 It\II 4 It)\212 118 
11\18 13 1)821)1 

62-217 Vol. 45 O 13 11\17 12 4115232 148 106, 34, 30, I9 456 
'Pone 11 005112 .... ....... .... 

62-218 \ol. 7/15 1)11P315.... 6 :159 .14\10 4 It\212 1111 76,6117,45,89 456 16 
Tone 65 UC504. I-1'17 I I 4 11 N212 I93 

4I\18 13 1152111 
62-219 Vol. 45 0 13 11 \ 17 12 11 \ 232 118 IC6, 3.1, 30, 19 -156 To. 44 I (:302 .... ....... s 
62226,62-228 \ol. 17 2\Ieg. No. I 6 See NoteA19 4l\10 23 1t\24_2 148 6117.6C5.6117,01"6, 

Tone 34 Order from 31 fr... II \ I I 23 I) \ 21' 148 51.4311:, 61:5 456 I 

44 \299, . .. 15 '1'31111 
62-229 (32 Volt DC) Vol. 18 N 6 1'41.\25.... I \'83549.... 61)6, 657, 85, 43, 6:16 175 

Tone 41 Z12 1'13X207... IS TS1ll 
62-2:10 (2 Volt -Wet ' 

Battery) Vol. 56 0 6 111(119-22... 19 TSIO( IA6, 34, 30, 32, 950.. .165 
62-232 Vol. 6 67 3 8-8 8 28 1)5213 .1166 24, 27, .15, 80 I 

02-240 (2 Volt.)I)ry 
14,thery) Vol. 56 O 6 1I?119-22... 19 TS101 156, 3.1.:10. 32, 19... 465 

62-249 5 M. IR O E 111(11(13-6.... 23 11S213 617. 6C5, 6117. 6)17, 
Tone 22 k 12 111?1113-7_... 23 lIS213 6l'6, SW4, 61:5.... 465 I 

62--251, 62-255 5,4 62 \1 11E103-1). 12 IIS203 1,46, 154, 30, 34, 19. .165 
Tone 21 Al 

62-259 5 M. 17 2 Meg. No. I 6 See No tc 119 1 \ 10 23 II '5,21" Ií8 01:7, 6C5. 6117, 686, 
'Pone 31. Order Iron, \I fr... 1'511 23 It \2 12 118 61:5, 57.1 \I 1 7 456 I 

1X2119,, IS 'í'S1111 
62-261 Vol. 62 ^111.1r. No. I 6 See No to A 19 1\10 25 It \212 118 61(7. 6C5, 01:5. 61-6, 

Tone 65 Order from Mfr.. I \ I I 25 It \212 118 5.1.11511; .156 I 

1X211 13/1 5 c'SI_I 78101 
62-307 Vol. 18 O 6 '10:3-6 23 115213 61,7. 6(:5, 61(7. 6117, 

^9 1.12 103-- 23 IIS-'13 01'6. S5V-1, 6E.5.... 465 I 

62-310 Vol. 
Ton, 

64. 
1-1 

2 Slog. No. I 

L 
13 See No to 119 12 CSI21 143 30 '12, 3.1 156 

62-31I \,,l. 62 2 Meg. No. I 6 See Note Al') 44X10 95 11\24^_ 1111 6117.6C5.6125,6í'6, 
Tone 65 Order from, St fr... IIXII 25 11\ 212 118 571311: 156 I 

44X213.... 13/15 CS121 TS101 
62-313 Vol. 17 2 Slog. No. I 6 See No to 119 1'14'5'21. 30 WE35-10 6157, 6C5, 6G5, 6116, 

Tone 65 Order from Mfr.. 1' 1 I \ 1 1 .... 30 It N 212 118 6L6, 57.4 156 I 

1'15X216... 13 CSI21 
1'15X209... 19 TS101 

62-315 Vol. 18 0 6 11E103-6.... 23 IíS213 6.17, 78, 75, 41, 80... 465 1 

118103-7.... 23 11í13 ... .. 
62-:116 Vol. 18 O 6 1115103-6.... 23 115213 6L7. 6C5, 61(70, 

111(103-7.... 2:1 115213 69711. 6176(:, 55 3. 465 I 
62-317 Vol. 18 O 6 141(103-6... 2:4 145213 6L7. 6C5 617. 6Q7, 

Tune 22 1512 í41s103-7.... 23 118213 616, 5\V 1, 6125.... 465 I 

62-326 Vol. 18 O 1:1 4 12 CSI21 4115, CO.I 30, :14.... 156 
62-327 Vol. 45 O 6 4-18-18 1/13 4151259.... Order frmn \1 fr 34, IC6, 30, 19 456 10 

Tone 44 UC502 20 I ItN235 118 
.01 Buffer .1114 

j Oulu not subsla,tiutcd, * IMPORTANT: Read Notes in Note Section if specified in Note Column. 
51 



MALLORY YAXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I 
F. 

Peak 

Trans 
Clr- 
cult Use 

Cir- I 

cuit 
Correct 

I 

Replacement Switch Bias I*Noto Original Cir- 
Part cllit 

Correct 
Replacement 

*Note Vibr, I 

Conn. 
Replace- 

ment 
I *Note 

pll)NTc:ONIEltY W 
Note: The prefix "6'_'-'- 

62-332 (:42 volt 11C). 

62-316 
6-^-317 

62-'138 

62-360. 62-:167 
62-40" 

62-110 

62-4I I 

62-411 

1i2-413 

62-116 

62-125 
1,2-126 
62-427 

62-4211 

62-1:12 (3" von 11(:) 

62-4:16 
62-13" 

62-520 
62-1010 

62-18:58 

tJtll & 
or for 

Vol. 
Toms 
\ ol. 
Tone 
Vol. 
Vol. 
'1'one 

Vol. 
'1'nr. 
Vol. 
\ o1. 
Tone 
Vol. 
Tone 
Vol. 
Tone 

5.1. 
Tone 

\01. 

Vol. 

Vol. 
Vol. 
\ nl. 
Tone 

Vol. 
Tone 
Vol. 
Tone 
\nl. 
\ ol. 
Tnno, 

Vn'. 
\ u'. 
Tono 
5..1. 
Tone 

I'1:1: 4 
\ol. 
\ol. 
Sen.5,,,....t. 

CO. - 
n,uf"6^--"indiu,le. 

6" 
21 
18 
4-I 
18 
45 
44 

62 
21 

0 
18 
22 
671 

41 
62 
63 

17 
65 

III 

Ill 

18 
18 
.15 
4 t 

62 
21 
IR 
.11 
18 
45 II 

6 
8 

41 
13 
:11 

1.111J1 

17 
IS 

. 

Continued. 

Al 
\I 
N 
'/, I ^_ 

11 

11 

IJC512 

M 
\1 
Tit l'61111 
(1 
l:l^_ 

2 \il)r, No. I 

I, 
^ \1e4. Nu I 

Order front 

'_' \Mp. No. I 

Order fr 

I) 

1) 

l) 
11 

1) 
I:C.502 

\l 
NI 
N 
%12 
II 
11.... . . . . 

U1:50'1! 

(:7 
I; \ 
0 
1 1:511" 

1'\IEV^r CO 

\ 
N 
A1000311'; . 

Itudin 
6 

6 

13 
6 

6 

6 

1:3 

6 
Jl fr. 

6 
\Ifr.. . 

6 

6 

6 
1:1 

6 
. 

6 

6 

1:1 

6 

I)i,i,i,uiu 

Seo No 

Seo No 

See No 

3 

le 519 

ie 519 

to A I9 

Montgomery- 
ISI;IO:t-I I. 

12 

4 
4-18-18 
20 
.111 . 

ISIi10:1-11.., 

6-8 
1'103-6 
I'1113-7 
4 

I X 111 

IXI I 

I \ 21:1 
'4 1 X21. . . 

'4 IN 11 .... 
'45X216.., 
'dS\2119... 
11:10:5-6.... 
1E103-7.... 
1E10:1-6. .. 
11111:1-7.. . 

5-5 
4 
4-18-18... . 

211 

.01 
I1ISI03-:1... 

12 . 

I 

4-111-111 
20 
.01 
B-11 
4-4-4 

8-8 
8 

Ward 
12 

15 

12 
I/I:1 

I 

12 

25 
23 
23 
12 

- 
25 

1 3 151:5121 
:411 

311 

I:S 
19 
2:3 
.^:3 
2:3 
2:3 
2:1 
12 

I /13 
1 

12 

IS 

12 
I/13 

I 

2., 
:t 

I 

I 1 

Catalog.6^_-3211 

I152113 

'I'SIII I 

CS121 
II 3125') 
It N."35 
*duffer 
11520:3 

115213 
115213 
I1521'1 
CSI 21 

It \21_ 
I4\2I^- 

''I'SI01 
\\ 17.3310 . 

It\212 
CS121 
TSI01 
111421 '1 

115213 
05213 
115213 
See Noto.. ,.I13 
('5121 
1151259. . . 

FI \235. . . . 

'Suffer . .., 
115203 

'I'S101 

CS121 
Ii \12^59. , . 

II X235 
Buffer 
I1521:4 
C\1173 

C\152 
I:SI2:1 

118 
114 1 

.066 

.ICI 

III, 
I111 

118 

.... . 

. 

. lilt 
,Lill 
.. .. 
. . . . 

.I18 
IS1I 

.113 

Order 

.... . 

Order 

Order 

from Al 

. . . . . . . 

fr NI 

Iron, 51 

fr 

..... 

fr.. , . . 

fr.. . . . 

I \6, I 54, 311. 3-1, 19, 

61(7, (»Alt, 115, 4:1, 6\6 
1115. I(:6.:30, 31.... 
:14, IC6, 30, 19 

I\6, IA4, 30, 34, 19 

21, 1.5, 81) 
61,7, 6C5, 61h7. 697, 

616, 5\V4, 61;5.... 
'10 12, 34 

6K7. 6C5, 6(;5, 616, 
5%131G 

61v 7, 6C5. 6^5, 6116 
61,6, 57,4 

6\7, 78, 75, 41, 89... 

6L7. 6C5, 6171;, 
6117/;, 616(:, 5Y:3. 

6A7, 78, 75. 41. 5i,1.. 
I'SS, 106, 30, 31, . 

34, 106, 30, 19 

I \6, IA I, 30, :14, 19 

617, 6)58, 115, 4:5, 6A6 

1115, ICI, :50, 34.. 
:41, IC6, .111, 19 

21. 71A, 80 
24A. 27, 45, 811 

27, 35, 47, 80 

465 

456 

1.,6 
'56 

465 

465 
456 

156 

.156 

465 

465 
465 
156 
456 

46; 

456 

456 
456 

... $. . 

262 

10 

10 

10 

1 

I 

3 

511'131-N11X1:lt 1: N 

51nln-,o, I0A 
(Ah.,,e 300) 

\lulo -vos 101: 
76138 IS TSIOI 36, 85, 41 

36, 41 
175 
175 

... .. 

... 

5111131141)1,5 See I; 

NN 11,1,1 t NI .1. A1111( I I 
11-1'ube Al: 

:dvin. 

I ICIC (:11 
\ol. 

- 

10 - 
6 

,., 
6 

__ 

- - 
6 

...$.. 

$ - - 
112 

$ 
See Note... 
K12 

See No In AS 

- 

le 35 
55 

4-I-2 2./11 See Note,... 

- 

.I^.I $ :3 

Vol. 
Tnr,r. 
Vol. 
1'nlnl -- - 
Vol. 
Sen. 

nA20:3 
See N., 
...$.. 

NI 1:5171-1'lí 
.,_. Sa 

:5111 

NtSSt11 14A 1)10 
1>I,1'S 

-- 

8 

I 

25 

11S213 

115213 .R:S 

21k, 27, 45, 80 

24A, 27, 45, 811 

I 

I 

16 
26 

N 
Y200\11', . 

2-4-4 :3 See Nolo.. . . 112 99. 11), 81 $ 

NA'I'll)N,t1. c.514 no 
I, 2,:5 
11, :12, :13. 31 . . .. . 

42. I:i. I t 
52. 53, 5.1 ('I'bre,e 

Type.) 

N CO (I: 
Sol. 
Vol. 
Vol. 

Vol. 
Vol. 

veread 
I:S 
8 
8 

13/12 
1:1 7 

yl 
Sl1l'i19.... 
555111' 
555111' 

1)141'117., 
1)14['242 

Type 
I'ype 

s 1. 2 
:5.... 

A511 
A50 

211 
1 -2 -i -i 
4--2-1-I 

$ 

I 

1;14 
'1 14. 

'1'Ií 

See Nolo... 
See Note, . 

S,e NuI,. .. 

SI.O Nnle... 

.Ill 

. III 

. III 

.11I 

. . . . . 

... 

. 131 

.'S1 

.. . . 

.113 

I13 

--- 

- 

211. 27. 71A. 110 

27, 71 5. 80 _ 45. 80 

24, 27. 45, 80 

11 
9 

3 

T111: N.t'111INA1. CO 
AC -SW :1 

AC$\V 58 

AC "Thrill Itox- -. . 

ACS wilb 1;111)1'11 
(Power Supply) . 

4l ;S\ 
Auto-liox 
DC SW -3 

DC -SW -:11 (11u11,) 

EIS \ 4 1''IX \ 
Al li--'_'9 
511i -XII 
Semen 1 irid S\\' (71 ). 

NATION %I, 'FICA NS11111NI1;ItCO. 
\l ill ;tel 6 

Screen Grid 8 

. 

Vol. 
lir8an. 

Vol. 
I111,1. 

Vol. 

Vol. 
Vol. 
Vol. 
Vol. 

lirgrn. 
Vol. 

14eFrn. 
\o'. 
Vol. 
Vol. 
Vol. 

7 
12 
40 
12 

. .. $. . 

7 
7 

12 
7 

12 
411 
12 

7 
12 
12 
12 

I1 
12 
1)12 
h 12 
Ií1 2 

A55111' 
AS501' 

12 
> 

í 12 
112 
í 12 

-112 
C 12 
:12 

7 

8-8-8 
8-11-8 

11-8-8 

3 
3 

' 

3 - 
1 

:1 

' 

See Nul,s. . . 

Sre Note... 

\I N275. . . . 

. 

-- 

511, 27 

58. 56, 43 

21A, 27 

:56, :57, 89 _" 
711. :17. 36, 89, 80. 

24, 12A 
:16, 37 

:54, 30, :SI 

24, 57, 56. 58, 59.... 
24, 27, IS, 811 

215. 27 
24 \, 27, 71 \ 

1 

I 

3 

3 

:1 

\o'. 
Tone 
Vol. 
Tone 

6 
2 
6 

_^^ 

1112 
112 
1112 
11= 

8-15 

8 -11 -it 

Sea Nula... 
Sre Nole. . .. 

27. 45, 80 

21, 27, 45, 1111 

1 \rvin) 
Vol. 

Vol. 

Vol. 

Vol. 

15 

IS 

IS 

17 

U1:512 

S'11'251 

S111'251 

SRP25' . .. 

6 

6 

6 

6 

17-1.787. ... 
17-1786.... 
.112-.112 
8-16 
12-12-1 
.112-.I12 
17-1181 
17 21182. . 

.,112-.112 
17-12111 . . 

I7 '_'1182. . . 

.02-.02 

I 

15 

1 

...$.. 
I 

15 

1 

15 

11 N 211 
'15101 
Itnlfrr 
1:\ 155 
I'\111 
Iluifer 
Ii \215 
'I'S1111 
Buffer 
1:N 155 
'1'51111 
Buffer 

1111 

.I114 

fi l l 
B:1 

. . . . . . 

, Ii 14 

35 

:4I 

:17 

:14 

:31 

294 

292 

2'16 
292 

292 

C3617, 

C:3 

CI:I 
CI 1 

C3 

6\7 6137, 4 í, 111. 

6A7, 6117, 78. 41, 84 

78. 6A7, 6117, 41, 114, 

61)6, 6A7, 75, 41, 8 . 

170 

175 

175 

175 

111 

111 

10 

10 

N/)ItLI'1-1'-51'AItKS 
7 

10.5 (Two '1'yfa7t) 

15 

16 
. 

$ Data uot substantiated. 
52 
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MALLORY-YAx&Ey RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODELTypes CONTROLS CONDENSERS VIBRATORS 

of Tubes Used 
I F. 
Peak 

Trans. 
Cir- 
cuit 

Uso I Cir- Correct 
cult Replacement 

Switch 1 Bias *Note Original 
Part 

Cir- 
cuit 

Corrert *Note RoplacementConn. 
Vibr. Replace- 

ment 
*Note 

NO111,1'1'1' -SPA ItKti 
17 

Ill 

20 \ (Two Type's) 

2013 

25 

27 

28 

30A (Three Types) 

35 (Two Types)... 

37 

38 

41 

45 (Two Types) 

51 

5111 

61, 62 

6111,6211 

61M, 62\1 

81 

811\1 

417, 467 
517, 52" 

51711, 52711 

617, 627 

61711, 62714 

927 

1127 

-Contin 
Vol. 

Vol. 

Vol. 
501. 

Vol. 

Vol. 

Vol. 

Vol. 
'I'ouo 
Vol. 
Vol. 
Tone 
Vol. 

Vol. 

Vol. 
Tone 

Vol. 

VuI. 

Vol. 

Vol. 

Vol. 
Toile 

Vol. 

Vol. 
Tone 

Vol. 
Tone 

Vol. 
Tuue 

Vol. 
Sol. 

Vol. 

\ ol. 
Tone 

Vol. 
Tone 

\-ul. 
'tone 

Vol. 
Tone 
Supt.. 

nod 
17 

17 

15 
17 

17 

17 

Ci6 

17 
34 
15 
17 
2^ 
15 

15 

17 
31 

6 

17 

17 

17 

17 
:14 

17 

1- 
34 

15 
34 

15 
:14 

6 
17 

17 

17 
31 

17 
1.1 

17 
11 

17 
21 

7 

UC512 

UC512 

SIl P251 . . . 

SRI 251. 

SItI'251.... 

Sltl'251 .... 

UC512 

I1C5I2 
l, 
S111'25I 
SIt 1'-^51 . . . 

L 
SIti'25I . 

UC512 

I rC512 
10(1\I No. I 

(i12 

S11I'251 

N 

N 

N 
1 

N 

N 
I 

N 
1 

N 
L 

C12 
N 

N 

N 
L 

N 
L 

50051 No. I 

I, 

500\I No. I 

N 
ly 

6 

6 

...j.. 

6 

6 

6 

6 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

. .. j. . 

6 

6 

6 

6 

6 

Ser No 
See NuteA27 

See Nole 
See No 

See No 

See Nn 

See N« 

to 54 

\^-7 
II :\4 

te \3 

te Al') 

:\19 

17-1703. 
17-1,707.... 
.02-.112 
I2-1 
12-12 
.III 
8-8 
5 
.(12-,02 
16-8 
17 
12-12-12 
,(12-.112 
17 
17 
17--^^-5:1. 
17-1703.. 
17-G7o7. 
.0 2-.02 
12-1 
.005 
16-8-5 
.(12-.(1^- 

17-4181. 
.02-.02 

1 7-1716. 
17-4710.... 
17-1.C7.... 
.112-.02. 
17-141(51, 
17 
.0115 

7- 
7- 
7- 
7- 

,02-.112 
7- 
-- 
7- 
7- 
7- 
7 

- 
-- 
7- 
7- 

.0115 
7- 
7- 
7- 
7- 
7- 
7- 
"- 
7- 
7- 
7- 
7- 
7- 
7- 
7- 
77117 
7- 
7- 

.01 
7-11003. 
7-I 
7- 
7-1 
7-111182. 
7-11081. 
7-14073 

.01 
7- 
7- 
7- 
7- 
7- 
7- 
7- 
7- 
7- 
7- 

. 

12111 . . 

2(182. . 

. . 

. . . 

. 

. . . 

. . 

1710. . . . 

1001. . . 

1(1(1-^ . . . 

1(1(15 

181. 

111110.. 
10912. 
1707 
11(.5:1. . 

1004 . . . 

1(7112. . . 

1(III3... 
1004.. . 

70:1.. 
707 . . . . 

1002.. 
I0113... 

11101 . . . 

1002... 
1011:3.. . 

1(1(1(1. . . 

1001... 
1002... 
1003. . . 

1(1(10, . . 

4 011 1. . . 

4069. . . 

4(1112... 
1111111. . . 

1082. . . 

1(1(15 . . . 

.. 
1(1(12. .. 

11(1111 . . . 

1,'73. . . 

. . 

1003. . . 

111112.,. 
lo0'... 
I075... 
10813... 
111111. 

1000... 
I07t6 . . . 

4087... 
1n75. . . 

IS 

15 

15 

15 
. 

IS 
. . . 

15 

I/IF 

13 
I.. 

IS 

15 

IS 

. -4.. 

15 

17 

15 

1s 

IS 
1/15 

15 

15 

13 
15 

13 
15 

IS 

14 
I 

15 

I 

1 

1 

I 

j.. 
I 

j. 
1 

I 

1 

I 

1 

I 

I 

I 

I 

1 

` 

I 

I 

I 

I 

1 

3 
3 
3 

3 
:1 

:1 

I 

I 

I 

I 

I 

I 

1 

1 

1 

1 

4 

3 

I 

11N2-15 
T,\III 
Buffer 
It N 21 : 
TN I I I 

I3oITrr 
C\ 152 
'ISI(II 
Buffer 
CN135 
TS102 
See Note. 
Buller (:\ I59 
'I'51111 
TN 1 1 I 

II\215 
'I'N I u 
Ito II'er 
I11\21 ", 

Itull'er 
CN155,'I'S1111 

Buffer 

ItN2 IS 
Rutter 
II \ 215 
115211 
I'NIll 
IGulfer 
11N242 
1'N I I 1 

Itulfer 
11S213 
It \ 212 
rS10I 
11N2471 
Iiutl'e, 
II5215 
IIN212 'I'\III 
11M 25 ' 
15 I (11 

11\212.... 
II\2.15.... 
T5101 
It\215.... 
TN I 1 1 . . . . 

li.,lfer 
11\ 212 
Il\215 
T8101 
ItN212 
I1N215.... 
118215. . . . 

T518I 
I1N212 
II121 S 

115215 
'11101 . . . . 

RN242/9510. 
ItN242 
ItS21 S 

'1'\III 
11N215It 
T8101 
Hotter 
11 \'215 
11\ 212 
115211 
TN I I I . . . . 

I1N245 
115211:3.... 
'1'N III 
Buffer 
IIN215 
11\212 
115215 
TNIII 
ItN215 
115211 
115215 
41(5235 
II N 2 33 
'I'N 1 1 I .. . . 

1114 
133 

1114 

I3I1 

.113 

. 1114 

.1114 

.1114 

1114 

1314 

111.1. 

C3 

1114 

118 

. I I L1, 

.118 

. R8 

.118 

.11I1 
118 
118 

118 
.158 

1171 

1171 

118 

1114 
.1111 
.1111 

, 11 I4 
.1371 

1111 

118 

.11/1 
118 

.13:1 

.113 

35 

35 

:GI 

:11 

37 
31 

:15 

35 

:34 

37 
34 
35 

35 

. . . . . 

37 
31 

13 

13 

1:1 

. . . . 

294 

294 

292 

292 

296 
292 

2)1 

294 

292 

196 
292 
291 

294 
. 

296 
292 

. 

715 

. 

... 

. 

245 

245 

C3 

C3 

... 

C3 

C3 

CI:S 
CI.1 

(::G 

Ca 

C3 

C73 
1:I1 

Ca 

C3 

(:I3 
(:1 I 

... 

C:3 

CS 

Cl 

78, 67, 75, 41, 81... 

75, 78, 6A 7. 41, 81.,, 

75, 77, 78, 4 I, 81 . . . . 

75.77,78,6A7, 11¿84. 

711, 6A7, 6117, 41, 84. 

7, 71, 6A7. .11, 8.1.. 

6\7, 78, 75, 42, ttl.,.. 

77,78,79,41,741.... 

77, 78, 79, 6117, 41,11.1. 

76, 771, 1.57. 611-, 41, 
81 

771, 6A7, 75, 76, 6A6, 
01.4 

6A 7, 6F7, 41, 80 

:17, 75, 7', 78, 41, 81 

(3A7, 61)6, 75, 41, 119 

IC6, 3-I, 1115, 3:3, I AI. 

6A7, 6D6, 75, .12, 811. 

715 6A7, 6117, -I1 .... 

6K7, 6A8, 6116, 61.'5, 
6F(.. 5Z4 

61)6. 6A7, 6117, 76, 
6115, 110 

6K7.6A11,6C5.6116. 
6115. 57.4 . . . . . . . 

6A7, 617. -II, 80 
6\7, 78, 75, 42, 7tJ... 

6A7, 15, 75, 76. 19. . . 

61:7C. bA11(7, 65)717, 
6F6(7, .,Y:3 

15, 6,\7, 75, 76, 19 

6K7(7, 6\7117, 6117(7, 
6(:3(:,6N6C.55':1 
6(:3 

6K7(:,6.\8(:,6(:3(7, 
6\6(:, 5Z:1, 6175... 

175 

170 

1111 .5 

173 

175 

175 

1711 

131.5 
175 

175 

175 

170 

456 

175 

136 

4,56 

456 

175' 

456 

436 

436 

456 
456 

4.56 

456 

456 

456 

456 

10 

1(/ 

I0 

10 

10 

10 

111 

10 

10 

10 

10 

I 

10 

I 

l 

10 

I 

1 

I 

I 

1 

10 

I 

1(1 

I 

I 

N 

1112 

71-I 

71-.I 

4 

4 

See Nole... 

1.:.: Note... 

57. 47, 80 

58. 24A. 4-, an 

250 I 

I 

NtR(:( NI I.1:. CO. 
4 Super 
4 C hinul' 

(Dual \Vu.e).... 
\ul. 

Vol. 

14 

6 

See Note. . . 

Snn Note. . . 

24, ^-7 

24. 27, 511, 711 

511,:515 511. III 
... 
. . . 

.... 

... . 

., 

., 

1 

1 

INC. 
Vol. 

Vol. 
Sopp. 
5.11. 
S,n. 
Supp. 

(Ise. 5,1j. 

:15 

^S 
8 

23 
7 
11 

7 

\I 

\1 NI 
(' 
\1 AI 
1. 

(' 
1: 

_-^_ -^-2 

_-_^--2 2 

:1¡14 

3,14 

. 114 

. 114 

NUR DEN -11 A 11(:k. 
Super 1)X -5A 
"Admiralty" Super 

12 

Super IS 

861 
56, 5:1, 2A3, 57.3.... 

2\'3 S7:1 

On It 51)14) N113 7. (: 
4711, 1815, 471111... , 

47811, 478A11, 24 78A 

471:3 5. 248:1 \, 5-483- 
A, 5-248:3-A 

0. 
Vol. 
Vol. 

15 
15 

N 
N 71 

11-8 
III 
211 

75 

11-8 
50 

. ..... 
25 

- 
IS 
19 
14 

19 

\V1,847 
11N212 
1'5101 
CN 1.A.5 

SI16071 

11N2,12 
Se., \ul r. ... 

113 

.113 

.153 

143 
13125 

Dula no, subatautiut .1. * 1%11'/111 I \V1': head Nolee in Not. Sect' '1 epcci131,1 in Note Cult. no.. 
53 



MALLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tu5es Used 1 F. 
peak 

Trans. 
Cir- 
cult 

Use 
Cir- 
cult 

Correct 
Replacement Switch Bias * *Note Original 

part 
Cir- 
cult 

Correct 
Replacement 

* Nate Vibr. 
Conn. 

Replace 
meat 

0131' VI HON (Everel I Pinito) 
LS -2 Quality Order from Mfr. . Main and I' re -Aso p. 56, 53, 45, 831 7/25 Pedal N 8-8-11 :1 I4S213 

S. I'lule )NN 10 15 'rS101 
U. blob NN Echo Field Supply 
String NN 8-8 1 11S213 Ilorn N 
Ilril. Order front Mfr... 

MD -1 Ire) :lmplilie r 77 or 6C6. 79, 56, 15, 8-8 13 IIN212 110, 83V 1st 1 25 IS TS102 2nd ...$.. 10 
Main Ampli 

15 
flor... 

TS101 

30 13 5V153540.. 
25 
Power Siam" 

15 
y 

TSI02 

30 2 \V 1535 10... 
50 
Rcho Field S 

19 
upply- 

See Note... .11125 

8-8 1 ItS2I3 
OZA It KA, INC. (S iki ng) 

S-16 Vol. 
Tone 

...j 

... .. 
I 
Supply on O rder... 

$ 4/"5 See Note... .112 35, 27, 45, 80 
... ... . 89AC Sol. 4 G12 1-1-,5-2.... I/Il See Note... .111 26, 27, 12A, 80 9 90 Vol. 10 F12 4-3-2 1/14 See Note... .111 24, 26, 27, .15, 80.... 9 91-11uttery Vol. 12 Y 

$ 911C Vol. 21 $ Seo N,, ,e AS -^-2 :3 Set, Nole... . 111 24, 27, 45, 80 3 "S iking" 91 1C.... Vol. 12 A5SI I' 8-8 I CSI'i'3 .11129 2l, 27, 45, 80 :i 92:10 Vol. 12 (712 8-8 I 11S213 .1166 241, 27, 45, 80 1 93-Ilatlery Vol. 12 j Sec No le AS 30, 32, 33 175 Tone 22 $ See No to AS 
931, 9311 Vol. 58 (: 6 11-8 4 ItS213 .1366 2,, 35, 47, 80 175 I Tone 22 V 
94-AVC Vol. ... $.. $ See No to 55 $ -1 See Note. .113 27, 35, 47, 80 175 1 Tone 22 1 See No me AS 
95-W111 Vol. 24 j See No to A5 2-'-" :i See Note... .131 24A, 27, 45, 80 3 

PACIFIC III1)10 (Aé 
:17-61 

tna, hni 
Sol. 

ghl, NI 
18 

unchester, etc.) 
N See No to AS 16-12 27 U11182 .1195 617, 61)6, 75, 43, 

6G5. _57.5 456 37-321 Vol. 111 N See No le 15 8-4 23 See Note... .113 617, 61)6, 75, 42, 80 Tono 22 $ See No La AS or 617, 6K7, 75, 
6F6, 80 465 I 37-6390 - Vol. 45 N See Note 15 8-4 23 See Note. .113 618. 61.7, 61-16, 6F5, Tone 34 $ See No to 55 6F6, 5Z4 465 1 37-6322 1ol. 45 N See No to A5 16-12 27 U11182 .1195 6:17, 6116, 76, 61,5, 'Tone 34 $ See No to 15 4:3, 6(15, 2575 465 :17-7:170 Vol. 15 j See No le SI9 12-I1 23 See Note... .113 61C7,618,6114,,6F5, Tone 31 $ S Ni. x te AS 10 15 TS101 61:6, 61:5, 51.3.... 465 1 37-11370 Vol. 45 2 Meg. No. I See No to 119 12 25 ItS215 .113 6117, 618, 6116, 6C5, Tone 34 $ See No to AS 18 25 ItN2.12 118 6C5, 6F6 465 I 8 13 See Note... .113 

10 19 TSI06 
101 Vol. 18 $ 6 See No to Al 6-12 I CN 155 .113 34 292 C3 6.17, 61)6, 6117, 41, 84 456 10 

10 15 '14101 
.022-.02 1Iu1Ter 1114 

10111, 10IC Vol. 18 SIII'281.... 6 See No e A3 8-8 4 C11172 113 35 294 C3 617, 61)6, 75, 41, 07.4 456 111 .01-.01 Buffer 1114 
102 (Knight6 tule). Vol. 18 SItP281 .... 6 6-12 I C\155 . R3 :14 292 C3 61)6, 6A7, 75, 41, It I. 175 10 II) IS 'TS11)1 

.02-.02 Buffer 1114 
10211 Vol. 18 SItl'281 .... 6 See No le 1:1 II -8 4 C\1172 11:1 35 291 C3 6K7. 618, 6Q7, 6F6, Tone ^_^ $ See No to AS .01 Buffer 1114 071 262 IO 682 Vol. Ill N 8-1 I C\ 151 .113 :11 2115\S C3 106 34, 30, 19 .165 10 'row 22 K 12 01-.01 Buffer Ill I 

PACIFIC It 111I0 EX C1IANG E. 
Spero Four Vol. 6 G12 6 4-4. 2:3 IRS211 .1166 58, 57, PZ, 82 1 Tone ^2 KI2 
Spero Super Vol. Ill N 6 Il-8 I IlS2.13 .113 56, 58, \V, 17, 82.... 175 3 Tono 41 M 4 1 ttS2II .133 

PA l K A Ii I1 111-11,1. CO . 
25 (Two 'types).... V01. 18 500M No. I 6 See N,, le III 8-8 25 See Note... .11:3 3.5 291 6A7, 61)6, 85, 42, 83., 460 10 :14 Vol. 6 (112 6 E\300 5 5 2:1 See Note... .113 6116, 76. 12. 811 1 :15 S ol. 6 C 12 6 EX 300 5-5 2:3 Six, Note... .B3 6C6, 61)6, 76, 42, 80. 460 I Tone 22 6 K 12 
35A 5'01. G 12 6 15X:1011 4-1 23 CM 170 113 57, 58, 56, 215, 80... 460 1 36 Vol. 15 N 4--I 23 C11170 113 217, 58, 55, 215. 80. 460 1 4551 Vol. 6 F12 EX175 11-8 23 C\1172 B3 618. 6K7, 6F5, 6F6. Tono 22 11.1" 5214 460 1 65 Vol. 6 GL2 6 E\300 4-4 23 CM170 13:4 56, 57, 58, 215, 80... 465 1 Tone 21 NI 
76 Vol. 15 NI 1-4 23 CM 170 113 2A7, 2117, 57, 215, 110. 465 1 Tone 21 NI 

Sept,. 12 525OMt' 
86 Vol. 15 N 4-I 23 C\1170 113 217, 2137, 57, 215, 80. 165 1 Tone 21 NI 

Stipp. Y50NIP 
4 tube Superhet.... Vol. ... $.. G12 4-4 23 See Note... . 113 57, 47, 80 $ 1 Tone 22 ...... $..... See No to 15 
4 \ ol. ... $.. (:12 6 1 1 23 CM 170 113 57 47, 80 235 'tone 22 NI 
5 Auto Set 1 ill. II 20011 No. I See No to 1:1 5 19 TSIOS 55, 57, 58, 47 465 6 tube Auto 101. 18 N ...$. 4-4 I C,\1511 113 :15 29-4 C:3 61)6, 617. 75, 41, 111. 4711 10 

.115- GI . , . Ituffer III 1 

11, I:i Sol. 6 G7 6 :1 4-I 2:1 CM 1711 11:1 58, 57. 2 \5 1 21, 2IC Vol. ... $.. C12 6 4-I 23 CM 170 II3 57, 17, 80 235 1 'tome 22 NI 
115 Vol. 6 1;7 6 3 -I-1 2:1 CM 170 133 5S, 57, 58, 47 or 255, Tone ^^ N 80 470 1 

PARAMOUNT It.tWl 0 1:11. 
Laurel Tone Vol. 6 G7 ... $.. _ 7-7 1 CN 152 .53 57, 58, 47, 80 1 

10 19 TSt01 

I' t9TE ltS(IN BA II 0 CO. 
l'rc S,leclor \ ,,l. 6 D12 58 I'll 10 Sol. 15 N 6 II -8 35 115213 .1166 55, 56, 57, 58, 59, 5Z3 467.5 1 AI. Sol. 7 1)12 6 10 15 95101 

Sen. 7 (:1 NI I' 
Nleter ...$.. CI ill I' 

$ Dalai not substunLiated. 
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MALLORY-YAxLEY RADIO SERVICE ENCYCLOPEDIA 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I F' Peak 

Transran . 

Cir- 
cuit 

MANUFACTURER 
AND MODEL Use 

CO- 
cult 

Correct 
Replacement 

Switch Bias *Note Original 
Part 

Cir- Correct *Note 
coif Replacement 

Vibr. 
Conn. 

Replace- 
mart 

*Note 

PA rrE1(sON It 1DI II 1:0.- Conlin Ile I 

I'It16 \ol. 15 N 6 16-16-16.... 1 11N212 1166 76, 616. 613, 6I'7, 
Tone 21 I.12_ 8 13 I1S213 6C6, 6116. 57.3.... 458 16 

51. \ol. 15 N 6 10 15 TSioi 
Sil. 7 110500 
Meter .. j.. C1\11' 

503W Vol. 83 N O ti -1t 1 See Note... .11:1 55, 56, 57, 58, 59, 5Z3. 262.5 1 

Tulle 22 110502 
Sen. it I10500 

60 Series Vol. 15 N 6 8-8 I See Note... .113 217, 58, 55, 235, 80. 165 I 

'rune __" UC502 10 15 TSIO1 
70\V (without rear :1 

fuse stud (XIver)... 3 01. 15 N 6 8-8 I See Note... .11:1 56, 57, 58, 55, 59, 82. 262 1 

'roue 31 UC502 111 15 I S 101 

701\V, 741W (milli 
rear fuse and 
cover) Vol. 15 N 6 8-8 35 See Note... . 113 56, 57, 58, 55, 89, 82. 262 1 

'rune 22 110502 111 15 TS 101 

805W.841W Vol. 83 N 6 841 I Sew Nole... .11:1 55,56,57.58.59,57.3. 262 1 

'fore 22 UC502 
Sett, 8 UC500 

1013\\ (46 poser 
toles) Vol. 15 N O 4-8-1 3 See Note... .111 55, 56, 57, 58, 46, 83. 262 I 

1011W (59 itower 
tubes) Vol. 15 N 6 8-8 35 See Note... . 133 55, 56, 57, 58, 59, 82. 262 I 

Tune 22 UC502 4 19 CS121 
Supo. ... ¡.. UC502 See NO le A., 

1071 \V (without rear 
Puso and over)..., \<d. IS N 6 8-I. I See. Note.. .11:1 57, 58, 56. 55-Wun- 

Toue 22 110502 10 IS 'TS1Ol derlirh, 59, 82 262 I 

I86AW Vol. IS N 6 16 4 R\212 
'15106 

It8 637. 6117, 636, 61)6, 
'rove 21 I, 12 10 19 12, 5Z3 458 I 

Sil. 7 Á105011 

2071W. 210AW 
(without rear fuse 
uttd over). Vol. 15 N 6 8-4 I Ser Note... 

'15101 
.133 55, 56, 57, 58, 59, 82. 262 1 .... 

Tone 22 1105112 10 IS 

286ÁW 3116:Á\V.... 3u1. 15 N 6 16 t 111212 
'114106 

.1111 637, 636. 6117, 6136, 
Tone 21 K 12 III 19 I_, 5/.3 458 I 

Sil. 7 UC500 
507 A (suith rear 

lime and over)... Vol. 15 N 6 8-8 35 See Note... .113 55, 56. 57, 58, 59, 82. 262 1 

Tone 22 I'CSO2 10 15 TS] II 
508AW Vol. 8:3 N 6 8-8 I See (Noto... .113 55, 56, 57, 58, 59, 5"1.3. 262 I 

Tone 22 UC502 
Sens 8 UC500 

510:3\V (16 power 
tube) Vol. 15 N 6 4 8-4 3 See Note... .113 55, 56, 57, 58, 4(, 82. 262 I 

S10Á\V (59 poser 
Whist) Vol. IS N 6 8-8 35 See Note.... .113 55, 56, 57, 58, 59, 82. 262 I 

Tone 22 111:502 4 19 CSI21 
Supp. .. *. 1`C502 See No te 15 

1106AW Vol. 15 N 6 16 4 1113-'42 .138 616, 617, 61)6, 76, 
Time 21 K12 10 19 TS106 6C6, 4_, 57.3 458 16 

Sil. 7 I10500 
1126.1W Vol. 15 N 6 16 1 11N212 118 636, 637. 6C6, 606, 

Tone 21 I. 12 10 19 TS106 613, 573 4511 16 

Sil. 7 I IC500 
21061W Vol. IS N 6 16 1 111212 .118 6 36, 617. 6C6, 6116, 

'Pone 21 1312 10 19 TS106 76, 42, 57.3 4511 16 

Sil. 7 110500 
212613C kol. 15 N 6 16 4 I)N_42 118 61)6, 617. 6C6, 636, 

Tone 21 K12 10 19 TS106 76. 633. 57.3 158 16 

Sil. 7 Á10500 
31061W \ol. 15 N 6 16 4 1ÁN21_2 118 636. 637, 61)0. 6C6 

Tone 21 K12 III 19 TSlo6 76, 42, 5%3 4511 16 

Sil. 7 1105011 
31226.3W Vol. IS N 6 f6 4 1ÁN212_ 1113 6136. 6:17. 6C6, 636, 

Tone 21 K12 10 19 TS106 76. 61:1, 51.1 458 16 

Sil. 7 UC500 
9507AW (will) rear 

fuse and over)... Vol. 15 N 6 8-8 15 See Noto... . 133 55, 56, 57, 58, 59, 112. 262 1 

Tone 22 110502 10 15 TS101 

l'EE111.FSS-See hail ed Repro ducers 

rtAtFEcToNE.IN(:, 
1 tube receiver Vol. 15 N Sec N.. le 33 111 15 TSIOI 36. 4.1 

1' 1111.1:( ) 
.3 (Packard) V01. 16 11 7 36, 115. :17, 79 260 31G. 

3C206 (Studebaker) Vol. 18 N 6 18-10 1/15 CN I5I/TS101 .11130 42 50111'... C3 41. 77. 75. 42, 84.... 2611 10 

.01 Buffer .111.1 

AC206 rode 122 
(Studebaker) Crl. 18 TIIP605.... 6 FS252 152 1-8 I CNI51 11131 42 500P C3 41, 637, 75, 42, 81... 260 UI 

20 15 TS102 
.01 Buffer .1114 

1C236 (Studebaker 
Jr.) Vol. III N 6 F5251 151 1-8-10 I CN151 .11131 42 5001' C3 I1, 77, 75, 42, 84.... 2611 10 

10 15 95101 
.01 Buffer .1114 

AC266-(ST3) (SI ude- 
baker DebiXe)... ViI. 17 T1P6O5.... 6 F5251 151 .1-8 I CS151 11131 42 5001' C3 36, 77. 44, 75, 42.8.. 260 10 

10-10 15 111226 
AC989 (Nash) Vol. 19 T111'603.... 6 FS25'_- A52 4-8 I 1.3151 . $131 42 5001' C3 44. 6A7, 75. 41. ill... 260 lO 

20 IS TSIO2 
.006 Buffer . Ill t 

AC989 (Code 122) 
(Nash) Vol. 18 TI1 P605.... 6 FS252 :152 1-8 I CNI51 . 11131 42 51111' C3 14, 617, 75, 41, 81... 260 10 

20 
.1)06 

15 'T31Á2 
II tlfer . 111 1 

1C1089 (Nash).... Vol. I8 N 6 4-8-10 1/I5 CN151/TS11)1 .111:10 42 51101' C3 41. 77, 75, 42, 81.... 260 Ill 
.01 II tiler .1114 

AC1289 (Nash Jr.). Vol. 18 N 6 F525Á A51 4-8 I CS151 11131 42 5(1)11' C:3 41, 77, 75, .12, 8 260 10 
10 15 TSI01 .... . 

.01 liulfer .1114 
11 Vol. 16 N 7 4-8 I Ií5241 1113^_ 12 5001' C:3 36, 85, 11, 81 260 10 

.25-.5-8 1.1/15 See Note... .1113:1 .... . 

.1)1)6 Buffer .1111 
116 Vol. 16 N 7 ...... 25-.5-8 11/15 S .' Sole... .11133 . 36, 115. 11 260 31G. 

C (Nash) (AC9119).. 101. 19 '1'III'603.... 6 FS252 A52 4-8 I CN 151 .11131 t2 5001' Ca 11, 617, 75, 42, 81... 2(0 10 

20 15 '15109 
.006 Buffer 1114 

j Data not substantiated. ' 1311'O$TANT: Read Notes iu Note Section if specified in Nu e Col 
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MALLORY-YAxr-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
' 

I 

Peak 

Trans. 
Cir- 
cuit Use 

Cir- Correct 
cutt Replacement Switch Bias *Note Original 

Part 
Cir- 
cuit 

Correct 
Replacement *Note Vibr, 

Conn. 
Replace 

ment *Note 

1'1111.(:11) Continued 
C6 (Chrysler) C'1'2. 

C1.5 Vol. 17 'r11P614.... 6 1-8 1 IIN21I 11132 42 5001' CS 36, 77, 44, 75, 42, 84. 260 10 
111-10 15 TN I I I 

.01 Bolter Ill1 
C'1'2 (Chrysler 

DeLuxe) Vol. 17 T1IP614.... 6 4-8 I 11N211 .111:12 42 5001' C3 36, 77, 41, 75, 42, 84. 260 10 
111-111 15 'rN I I I 

.01 Bolter 111.1 
CT5 (Chrysler :\ir- 

llow DeLale)..,. \01. 17 '1'11P614.... 6 1-8 I 11\211 111:12 42 5001' C:3 36, 77. 41, 75, 4.2. 81. 2611 10 
10-11) 15 '1'\ I 11 

.111 Buller 1114 
C'I'l I (Chrysler).... Vol. 17 S131'282.... 4-8 4 C\1171 42 51101' C3 78. 6.\7, 75, 41, 84... 2611 10 

Sen. 7 UC500 01 Buller 1114 
CU & C\ (Chrysler)' 

(Code 122) Vol. 17 T111'611.... 6 1-8 I Ii V__^I I 111:12 42 500P C3 I I, 77, 75, 42, 84.... 260 LO 
10-10 15 'I'1\ 111 
.111 Butter 1114 

CZ (Chrysler) 
(CT2, CTS) Vol. 17 T111'614. 6 4-13 I 11N24I 111:32 42 5001' C3 :36, 77. 11, 75, 42, 81. 260 10 

III -111 IS 'I'N I l l 

.111 Iluffer 1111 
I) (Nash) (:1C989).. Vol. 19 TBP603.... 6 4-8 I C\ 151 11131 42 5001' CS 4 , 6:17, 75, 41, 8i... 260 10 

20 15 Ts102 
.006 Buffer 1114 .... 

I) (Code 122) 
(AC989 Code 122) Vol. 18 TI11'605.... 6 FS252 152 4-8 1 C.\ 151 .11131 42 5001' C:3 II, 617, 75, 41, 01... 260 10 

20 15 TSIO2 
.11116 Buffer 1114 

1)1' (Cole, 1)1'121, 
1)P122) Police... Vol. 18 N 6 4-8-I11 I/I5 CNI.51/'1:4101 .11130 12 5001' C3 41, 77, 75, 41, 81.... 260 10 

.006 Buller . .I111 
DI'V Vol. 17 N 6 FS251 AS1 4-71-10 1/15 CNI51/151111 .111:10 12 50)11' C3 4I, 617, 75, 42, 84... 260 111 

.01 Buller 1114 
DU (Dodge) (CT2, 

CT5) Vol. 17 T11I'614.... 6 4-8 I 111,°11 I3132 42 50(1P C:3 :16, 77. 4 f, 75, 42, 84.. 260 10 
111-111 15 TN] 11 

.01 Bolter 1114 
E-(10) (Pierce - 

Arrow) Vol. 19 TI11'60:3.... 6 FS251 ASI 4-8 I CNISI .111:11 42 51101' CS 41, 617, 75. 42, 81... 260 111 

20 15 '1'5102 
.01 Buffer BI 1 

EA Dynamo or. .. 8 12 CSI2:1 . .... MG. 
CF Eliminator 4-8 I C\ 141 42 5001' C3 81 10 

.006 Buffer 1111 
FT6 Vol. 17 T11I'614.... 6 4-8 I I1A21.1 .11132 42 5001' CS 44, 77, 75, 42, 84.... 260 111 

10-10 15 T\11I 
.111 Buller IIII 

FT9 (Ford) Vol. 18 S1tl'282. . See No le A67 4-8 4 C\I 171 42 S(IOI' C:l 78. 617, 75, II, 81... 260 111 
.01 Buffer .1114 

C Vol. 18 UC512 6 4-8 I II N211 11132 42 51101' C:3 41, 6A7, 75, II, 84... 260 10 
20 IS TSI02 
.11116 Ilufler B14 

(: (Code 122) Vol. 17 T111'614..., 6 1-8 I llN°11 11132 42 5001' CS 41 77, 75, 42, 84.... 2611 10 
10-I0 IS TI\III 
.111 . , Butter . 1111 

(II418 Vol. 18 SRP282.... ...... Se. eNOtC 167 1-8 It \1261,... 1186 . 43 51111' C:1 711, 6:17, 75, 41, 84.. 260 lll 
.111175 Ilnller 1114 

(i14:16 Vol. Ill SItI'282.. See N. to A67 /-ll I It M261.... .1186 4:3 51111' C3 78.6A7, 75, 41, 84... 260 10 
Tone ^2 i See No le 171 .008 Buller 1314 

H Vol. 18 N 6 FS251 A51 4-0..........I 1 : \ 151 . . . . ...1:31 12 511111' C:l 44, 6:17, 75, 37, 79, 81. 260 10 
.25-8-10 . . . . 11/15 CN I52/'ll'4_ll . 111:35 
.111 .. Buller .. .111.1 

II (Code 122) Vol. 10 T111'605... . 6 FS251 151 4-8 I C\151... .11131 42 500P C3 41, 617, 75, 37, 79, 81. 260 10 
.25-8-10.. . . 11/15 C\ I3_/TP42u .11135 
.01 . Ilull'er .1314 

J (Nash) Vol. 18 N 6 FS25I A51 4-8 1 C\ 151 .11131 42 511(11' C:3 44, 77, 75, 42, 84 260 10 
10 15 '1'S I 111 

. . . . 

.111 Buffer. . . Ii 14. 
J (Code 122) \ol. 18 N 6 F5251 A5I 1 -I1 -I11 I/IS CN151/15101 .111:10 12 5111)P C3 41, 77, 75, 42, 84.... 260 10 

.1)1 Buller 1111 
L'r11X3, LT14\ 1.. \ol. 18 SIII'282.... 4-11 4 C\1171 42 500P C:3 78, 6A7, 75, 41. 84... 260 10 

.111 Boller 1114 
11 E (Pierce -Arrow). Vol. 19 TIlI'6)13.... 6 FS252 A52 4-8 I C\ 151 111:31 42 500P CS U. 617, 75, 42, I31.,.. 260 10 

20 15 TS' 02 
.01 Bolter 1114 

1111'3 (Picrrc-\rrow 
Deluxe) Vol. 17 TIIP605.... 6 FS251 151 4-11 I CNISI 11131 42 511)11' C3 :36, 77. 44, 75, 42, 84. 260 10 

11)-10 15 I l N 226 
.111 Ilufler 1114 

111'I I 1X4 (I'ierce- 
Arrow) Vol. 18 SI1I'282.... 1-8 4. CM 171 42 5001' C3 711, 6A7, 75, 41, 01... 260 10 

.01 Butter B14 
N ( Ford Ce ter - 

Cool rol) Vol. 17 T111'6I4.... 6 I-8 I 13N211 111:32 42 5001' C:3 II, 77, 75, 42, 84.... 260 10 
111-111 15 'l'\ Ill 
.111 I3uRer 1114 

NTI2X, NTI2X2, . Vol. 18 SIII'282.... Soe. No le 167 4-8 4 C\1171 12 51101' C3 78, 6'17, 75, 41, 8.1... 260 10 
Sen. 7 I10500 .1)1 Buffer ..1-I 

N'1'15 (Nash) Vol. 18 SI11i282. . . , See No le 167 4-4 4 C\3 1711 12 5001' C3 78. 6 \7, 75, 41, 84... 260 10 
.111 Buffer 1311 

N14111 Vol. 18 Sf1I'282. . . . See NO le 167 1-8 .I 1i \1261 . . . . . 1106 43 51111' C3 78, 6A7, 75, .11, il I... 260 10 
.111177 flutter . Al l I 

N1133 Vol. Ill SIIt'2112... See No le 167 1-8 4 It \1261.... .1186 4:3 5011' C:1 711, 6A7, 75, 11, 8 1... 260 10 
.11118 Butler Ill I. 

P1417 Vol. 18 S111'202. . . . See No le 167 4-8 4 11 \1261 . . . . . 111:6 a 3 51111' C3 711. 617, 75, 41, 84... 260 111 
.11075 Buffer 1111 

1'11311, 1'14:1211.... Vol. 18 5111'282... .... 1-11 4 11\l'_'61 .... .1186 4:3 511I1' C:3 78, 6:17. 75, 41, 11.1... 2611 111 
Sett. 7 UC5011 .11011 liuftcr Ill I 

1':1 (1'r,rkurd 
Deluxe) Vol. 16 N 7 ill 115. :17. 79 81.... 260 MC. 

P11 (Packard) Vol. 16 N 7 t-8 I I1N211 111:12 42 51)01' C3 36, 85, 41,114 1260 10 
.25-.5-8 14/15 See Note. . . .11133 
.11116 Buller 111-1 

I'HD, PIIXD 
(Packard) Vol. 18 TI1:'605.... 6 1.5251 151 4-8 I C\ 151 ......Ill:31 42 50111' C3 11.6:17, 75, :17, 79, 84. 261) 111 

.25-8-10. . . . 14/15 C\ I 52/'1'P420 .11135 

.01 Buller 1111 

Data not substantiated. 
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MALLORY-YAxLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I 
F. 

Peak 

Trans. 
Clr- wit 

Uyo I Cir- I 

cult 
Correct 

Replacement 
Switch I Bias I *Note Original I 

Part 
Cir- I 

cult 
Correct I 

Replacement 
*Note Vlbr. I 

Conn. 
Reslace- 

went *Note 

1'HII.C11 Coot limed 
PJ (Plymouth) 

( 9'2.1T1'S). P9' . 5 

(120) (Packard 
Del.uxo) 1o1. 17 Tá1P614..., 6 4-8, I IIN211 11132 42 500P C:3 36, 77, 44, 75, 42, 84. 260 10 

111-111 15 T.\ III 
.01 !fuffer 1314 

I'T14 (Packard).... V01. 18 Sl11'2112.... 4-1t. 4 Cl 171 42 5011P C3 78, 6.A7, 75, 41, 81... 061) 10 

Sen. 7 11051111 01. ISalrer I114. 

Q (Nash) Vol. 18 N 6 4-8-10 
.01. 

I/I5 CNI51/9S101 
Buffer 

.11130 
Ill1 

42 5001' C3 II, 77, 75, 42, 81.... 260 10 

It Vol. 18 N 6 F5251 1.51 4-8, 1 C \ 151 . 111:31 1.2 5001' C3 41, 77, 75, 12, 81.... ^611 10 

111 15 "fS101 
.01. Buffer Ill I 

II (Code 122) Vol. 18 N 6 IS2,S1 151 1-8-10 1/15 C\151/TSI111 .11130 12 50111' CS 44, 77, 75. 42, 81.... 2611 10 

.01. .. Buller Ill I 

R'I3 (Ile° Deluxe). Vol. 17 TISP605.... 6 FS251 151 4-8 I 1:\ 151.... .511:31 42 5011)' C:l :16, 77, 44, 75;42, III. 2611 l0 
IO-In 15 IS\226 
.01. Iiulfer 1314. 

IITI4X Oleo 
I)eLuxe) Vol. 18 SHP282.. ,. See Ni le 167 1-8 1 C11171 ,12 51)0)' C3 78, 6A7, 75, 41, 81... 260 10 

.01 .. . 'Miter Ill I 

S14:31 Vol. 18 SI3P282.... See No le :167 4-f1 4 ái\1261 . . . . .I186 13 5u11' C3 78, 6A7, 75, 11, Iil... 260 10 

,11118 .. . Huffer 151.1 

SE (DeSoto) Vol. 17 '1'111'614.... 6 4-8 I IS\__^41 11132 2 5011)' C3 11, 77, 75, 12, 151.... 2611 10 

10-10 IS 'á'\ I I I 

.01 Buffer 1(14. 

SF, S(DeFoto) 
(CT_, CTS) Vol. 17 THPG14.... 6 1-8 I 42 ISN_11 111:32 50 111' CS 36, 77, 41, 75, 42, 81. 2611 10 

10-10 IS TNII1 
.01 Buffer I114 

ST12 (St).debaker).. Vol. III SIIP^_82. ... See No le :167 4-8 4 C\1 171 42 5001' C3 711, 617, 75, 41, 8I... 260 IO 

.01 Buffer 1114 

STIS (Studebaker).. Vol. 18 Sill 2152... See No le :167 4-4 4 (:\I 170 I13 42 5001' C:3 78. 6A7, 75, 41, ill... 260 10 

.01 1503rer Ill I 

T2 Vol. 17 Tlll'611.... 4-8 I li\211 I1132 42 5001' C3 :16, 77, 41, 75, 42, 84. 2611 10 

10-111 15 '1'\111 
.111 Huffer 11,1 1. 

T:3 Vol. 17 "1'I51'6115... . 6 f'S25 l :151 4-8 I C \ 151 . 111:31 12 5003' C3 36, 77, 44, 75, 42. Ill , 2611 10 

I11-111 15 11\221. 
.01 .. !huller .1511 

T5 Vol. 17 T111'614.. 6 4-8 I II\211 .151:32 12 5001' C3 36, 77, 41, 75, 42, 84. 2611 10 

111-10 15 T\ III 
.01 Huffer 1314 

T6 Vol. 17 TRP614.... 6 4-8 I R1\211 111132 42 5001' C:1 I I, 77, 75, 42, 81.... 260 10 

10-10 15 TNIl1 
.01 I3ulfer .1114 

T7, T8 (Nash) Vol. 18 '1111'605.. FS251 :151 IS 4 4 1:\5 171 B3 12 50111, C3 70, 617, 75, II, III_ 2611 10 

Time 92 L .111 'Stiffer 1114 

:l Transilone Vol. 15 11 
21.1, 71A. Ill 1 

1 Converter 6 I 11S213 27,'211, 80 1111111 I 

5 Traositoue Vol. 17 N 6 I'.C^411 A72 4-8 I CN 151 .11131 4^ 5Tro)' C:1 (Al, 78, 75, 41, 81... 160 10 

.25-.25/.5-211 ...j . \ec Noln .11136 

.006 Buffer . 1111 

5 (AC Ilonle, Re- 
ceiver) Vol. 2 j See No le :1S . . . . . j. 34 See \)e........1 26. 27, 71 1, 80 9 

6. 6F Vol. 16 N 7 25-.5-8 11/15 S.. Note. .. .11I3:3 . .... 36. 85, II 260 

7 Tanisitoue Vol. 15 L 7 25-.5-8 I /15 S.r, \91.... .ISI:i3 . ... . 
hB, 38 175 

8 Vol. 16 N 7 . . . . . . 
16, :58, 11 175 

9 9'ransilone Vol. 16 N 7 
16, 85, 37, 79 260 

10 Transilone Vol. 18 Tlt1'603.... 6 M5252 :152 4-8 I C\ ISI I1I:31 12 5001' CS l9, 6A7, 75, 42, 81... ^60 10 

20 IS 95I112 
.01 Huffer 111-I . .... 

10 (Code 122) 
C -(SI udebaker) 
E -(Pierce -Arrow). Vol. 18 T111'605.... 6 FS2S1 A51 4-8 I CNI51 .11131 42 51111' C3 39, 6A7, 75, 42, 81... 260 10 

211 IS TSI112 
.111 Buffet .I111 

11 Transitonc Vol, III N 6 FS25I :151 4-11 I CN151 .111:11 42 5001' CS 44. 77, 75. 42, 7t1.... 260 10 

111 15 '151511 
.01 ISulfer.... . ISI 1 

11 (Code 122) Vol, 18 N 6 15251 ASI 4-8-10 I/I5 C\I51/951111 .111:30 42 51101' C:3 'WI, 77, 75. 42, 84.... 2611 10 

,01 ISu15'er .1111 

12 Vol, tS N 7 . 36, :38, 41 175 

12 (122) Vol, IS N 7 . 36, 85, :17, 79 260 

II (Code 121 & 122) 
(Runs 1-4)Vol. 6/ TIl)'6115.... 6 8-8 I IS213 .1166 78, 6A7, 37, 77, 12,110. 175 1 

I11 19 1N226 .1111 

I -I-^_ 13/11 1111711 .11137 

II (Codes 121, 122) 
(Itiu.s 5 & after).. Vol. 6.1 T111'605.... 6 8 I IS213 78, 6A7, 37, 77, 12,110. 175 I 

8-10 1/19 1\212 .11139 
I-1-2 13/ 14 11 181 11137 

14 (123) Vol. 61 T)11'605.... 6 8-8 I .....1166. 1566 . 78, 6A7,:37, 77. 12. 80. 175 1 

10 19 1N224,.....1111 
" 

I-1-^_ 13/1.1 11181 .11137 

14 (126-226) Vol. 64 T Il P6115. , , , 6 6-6 I 15213. . . . . R66 . 41, 36, 37, 42, 811. . . . 2611 I 

8-8 I 1521.3.... .1166 

15 (Early 221) Vol. 64 N 6 I 1S213 37, 41. 42, 80 575 1 

8 I 1S213 

15 (Early 223) IS 
Late Vol. 61 I'111'605.... See No to A5:1 6-6 I 1S213 . 1166 '37, IA, 1_^, 110 175 1 

16 V01. 64 T1119118.. 6 See N.. te .1 58 8-8 I l á)68:3 I166 37, 77, 78, 42, 80. ... 460 1 

Stipp. 12 1112 I0 19 1N226 .118 

16 (C.sl.1# 121, 122 
12:3) Vol. 61 1111'618_ 6 See No te :158 It 1 11)68:3 37, 77, 78, 42, 110. . . . 160 1 

Su1.1.. 12 1:12 8-10 1/19 1N242 11139 

16 (Csles 125. 126. 
127) Vol. 61 'I'I1I'6171..,. 6 See No lu :158 8 I 11)6a'1 78, 77.:37, 76, 42, 811 

8-10 I/19 IN242 111:39 or 5k1 160 1 

I -I-1--^_ 13/1 I 111181. . Ih l 19 

17 Vol. 61 '1 It P601.. 6 See N. (e A27 fl -8 I I1)68.3 1(fd. 617. :37, 77, 78, 12, 

Vol. 61 '1'Ilá'61fi.. See No te A I 10 19 1N226 I18 5/3 175 1 

Supp. j 11rder from NI fr.. 
17 (Code 121) Vol. 61 'I'II1'6114.... 6 See No te A27 8 I há1)683 78, 6A7, 37, 42, 5Z3.. 175 1 

Vol. 61 T1il'618.... 6 See N.. lo Al 8-111 1/19 I1N242 11139 

Stipp. ... j.. Order from Mfr.. 
17. 17:1 (Codes 122 

& 123) Vol. 61 TRá'f,OI,... 6 See No t,. 127 8 I 1-11)683 78, 617, 37, 42, 57.3 

101. 61 Tltl'blft.... 6 SecNole 1I 8-0 1/19 I1N212 15139 or 80. 175 I 

Su pp. . . j. . Order fr NI fr.. 
18 Vol, 18 '1'R P611.i, , , , 6 8-8 I 11S21-1 .1166 6.17, 78, 75. 42, 80. . . 260 I 

10 19 IIN226 1111 

1-1-2 13,1 I 1111181 11137 

j Dula not solstantiatod. * 17.1 PORTA NT: Real Notre in Note Seel' if specified i0 Not. Colu no.. 
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MALLORY-Y-AI-EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Usad I F. 
Peak 

Trans. 
Cir- 
cult 

Cir- 
cuit 

Correct 
Replacement Switch Bias I *Note Original 

part 
Cir- 
suit I 

Correct 
Replacement *Note 

Vibr. 
Conn. 

Replace- 
mano *Note 

P111 L('(-Continuos! 
18 (Coles 121 & 1 22_) Vol. 18 'I'ItP605.... 6 8 I 135213 617, 78, 75, 42, 80... 260 3 8-10 1/19 11\2.12 11139 

I-1-^_ 13/I 1 1111181 .111:17 
18 (Code 124) Vol. 18 T f3 P605.... 8 I 115213 6.A 7, 75, 78, 42, 110... 260 I 8-10 1/19 11N212 . 111:10 

1-1-2 13/1 1 11111111 .11137 
19 Vol. Ill N 6 6-6 I 118213.... .1366 4 1, 36, 75, 42, 80.... 260 1 19 ((,alee 122, 126, 

12611) Vol. III N 8-8 I 138213 .1166 II, 36, 75, 42, 110.... 260 lo (Codo 128) Vol. 18 Tli1'60.1.... 11 I 11S213.... 36, I I, 75, 42, 80.... 260 I 2-8-10 1/13/19 1111.215 . .11125 
20. _201, 21 Vol. 2/8 D111'114.... See No le A56 j 1/19 Seo Nuie.. .111 2IÁ. ^7, 711. 80.... ^ 22L Vol. 61 I' 6-6 I 1152213 .1166 41, 36. 37, 42. 80.... 260 1 2:1 \ Vol. (.4 I' 6-6 I 11S213. .1366 3t,, :37, 42, 110....... 260 I 211 Vol. 111 '1'111'6(15.... 6 12-6 49 11N235.... .111311 617, 39. 75, 43, 2525 460 29. 29 (Co.).' 

12:3TX) Vol. 18 '1'1)1'605..., 6 11-11-10 1/19 131.245 13111 6A7, 1I., 75, 42, ItO... 4611 1 
6 13 115213 

30 1 ol. 15 N 32, :10. :11 
:12 Vol. Ill N See No le 127 8-8 25 145211 .1166 41 F502P ...... 39, :16, 75, 42, 84.... 260 10 Vel. 18 N 6 See No le 14 
34, :341 Vol. 45 N 13 30 32, 24, 106, 19... 4.61) 15.:3511, 36 Vol. 13 CC See Note 151 30. 32, 33 260 
37 10l. .13 CC See Note A51 15. 30, 32, 19 175 37-33 ............. Vol. 18 N II Ser, No le 155 3 13 11S201 11)76, 11)56, 11-1.1G. 

I E7C 470 
:57-313 Vol. 15 UC5I 2 Ser. No N: 162 "-2-1 13 U11181 11142 IC7G. 11)5(:. 1114G, 

lE5G, IJ(I; 470 37-60 Vol. 18 UC512 See No le 162 12 25 138215 6186, 61(76, 697G, 
8 25 11S213 6F6C, 5Y4G 470 1 
16 14 11N242 138 

37-61 Vol. 18 UC512 See Note A62 I'2 25 11S215 6.18G, 6K7G, 6Q7G, 
8 25 ItS213 6F6G, 5Y4G 470 1 
16 14 1íN242 138 

37-84, Code 122.... 1ol. 2 Y 6 8-4 1 I1\211 6.17G, 6F6G. 5í'1G.. 470 1 :17-119 1'ol. 18 UC5I2 See No le A62 12 25 RS215 6IS7G, 618G, 6Q7G, 
8 25 ltS213 6F6G, 51'4G 470 I 37-116 (Codr 121, 

122) Vol. 17 '1'111'6_20.... Ser, No le ASR 8 I 115213 6K7G, 6J5G, 6176, Exp. 15 IJC512 See. No lo A62 8-10 I/19 I(N242 111:19 6N7G, 618G, IIton. 37 Order fr NI fr... 2-3-8 13/14 IIN215 13125 6116G, 6111G. 
6F6G, 5U IG 470 16 37-600 Yol. 6 j 6 See Note A63 8-4 1 CNI51 .1392 6í8G, 637G. 61(66, 
51 R; 470 I 37-602 Vol. 18 1JC512 6 16-16-10.... 1/15 1311259.... .13113 618(;. 6l7(;.607G, 
25161;, 2576(..... 470 

37-6114 Vol. 18 ''111'607.... 6 See,No le 164 16-16-10.8.. 41/I5 See Noto... .11144 61116, 6K7í:, 6Q7G, 
2516G, 25766.... 470 37-610 (Cade 121, 

122) Vol. 17 'l'111'620.... See No te .A58 12 25 14S215 6A8G. 6K7G. 6Q7G, 
II 25 1t821:3 6F6G, 5Y411: 470 1 37-620 Vol. 18 TI1I'620.... See No le 158 12 25 11S215 61(7G, 618G, 6Q7G, 
8 25 11521'3 6F6G, 5Y -IC .170 1 
16 14 I1\'242 118 

37-623 Vol. Ill ''í3P620.... See No le 1511 2-2-8 12/13 IlN2:35 11125 11)5G, 1C70, 11.76, 
11111:, 1.16(:...... 170 37-630 Vol. 18 TIu14120.... See No tu 1511 12 25 I1S2I5 61(7G.61141;,6Q7G. 

II 25 118213 6F6G. 5Y4(i .170 1 
16 I 1 )1N212 1111 

37-640 Vol. 18 TI) P620. See No te ,158 12 I 118215 6K7);.6111G.6Q7G, 
I3 -I0 1/19 If N2.12 111:39 6Fo(:. 5V IC 470 I 37.650 1'oI. 45 ''111'620.... sees.. See No le 1511 211-10 1/19 II \2215 13115 61(7(:, 6.181:. 6354:, 
8 I 118213 6K51I, 6E6G, 
16 11 I(N2I2 RS SYIII 11.0 1 37-660 Vol. 18 7'131'620.... sees .. See No le A58 8-I3 I 138213 .1166 61:7(:, 61130, 6J5(;, 
1-2-3 1:3/I 1 UI1181 UI.6 61(5G, 61761:, 

51 i(: .170 1 37-670 Vol. 45 T111'620.... See Nn le 158 11 I 118213 61(7(;, 6,186, 6J 5G, 
8-10 1/19 11N2.12 14139 6F6G, 5X46 470 1 

I-2-:3 13/1 1 U11181 .13146 
37-675 (Codes 121, 

122) Vol. 20 T111'620 8 I 11S913 6K7G, 6F6G, 61,7G, 'one 15 N 8-141 1/19 11N21^ 111:39 6\7G, 618G, 
4-I 13 ItN^_ I I 6Q7G, 6116(:, 

5X 1G .170 1 38.384 (Codes 122, 
123) Vol. o Y sees 15. 30, :32. 19 460 :19. 39A Vol. 15 N 13 Ií:6. :11. :30. 32, 19... 160 40 DC Vol. 8 12\1 I' 21 \. 27. 71A. dl 1íC. 42 DC Vol. 2/8 Dl11'114.... sees.. Ser N.. to 156 .-"-2-1 ... T. See Nut,,... .1111 211. 27, 71A 43 Vol. 15 0 6 sees.. 8-8 1 1521'3 .1166 '37. 44, 12 150 

8 1:3 1521:3 
4:3 (Co.)., 121) Vol. 45 0 6 sees.. 8-8 I 1S213 .1166 '17, 41, 42 450 

IS 1:3 1821:1 
44 Vol. 18 N 6 sees.. 8-8 I íN2.12 617. 78, 75, 42, 110... 460 1 

11 1:1 1S21'3 
45 Vol. 18 T111'605.... 6 sees .. 8-8 I 1 \ 242 617, 39/41, 75, 42, 80. -160 1 

It I:3 18213 
46, d61í (DC) Vol. 2) CE See No le 151 I I, 17, 711 
47 (I)C) (Code 121- 

221) Vol. 45 0 36. 11, 37, 43 
48 (I)C) Vol. 6 EI_^ (Earl y) 127 36 41, .13 175 Vol. 6 Ell 6 (Late) Al 
49 (1)C) Vol. 18 T111'605.... 6 617. 78, 85, 76, 43... 260 50, 501 Vol. 2/8 CE II -8 4 118213 .1166 21A, 17, 80 1 

10 I 1182215 . 1112 
51, 51 A. 52 V. 6 117 sees .. 6-6 4 118211 .1166 24A, :15, -17, 80 175 

111 1 118215 .131' .. ... 53 (Al: -11C) 10l. _ Y 6 sees .. 8-8 ' 4 115203 .1166 77, 43, 12Z' .150 
lo 15 '1'5101 

54 Vol. 18 N 6 See No le A57 12 50 118205 617, 78, 75, 43, 257.5. 460 
12-3, 511 ItN235 

57 Vol. _ 1' 6 11-1 I CN 151 77, 12. 80 460 
I3-1 I 11 N 2 I I 1120 

511. 59 Vol. 2 Y 6 11-.1 1 ItN2.11 77.42.80 .160 I 
60 Vol. 18 N 6 8-11 1 111421:3 . 1166 6A7. 78. 75, 12, 80... .160 I 
(.5 V..I. 12 A2M I' --^_-I :3 See Note... III 211, 27, 45, 80 3 
66 1 ol. 18 N 6 sees .. 8-I1 1 11N242 6A7, 78. 75, 42, 80... 469 

6 13 115213 
7(1. 701 (Below No. 

R-22,000) Vol. 2/8 DI11'114.... 8-8 I It S213 1166 ^41, 27, 47, 80 260 3 
10 1 1152215 1312 

T Data not substantial xl. 
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MALLORY-YAxxEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cir- 
c0í4 Use 

Cir- 
cult 

Correct Coect 
Replacement Switch I Bias *Noto al Original 

I º Part 
Cir- 
cult 

Correct 
Replacement *Note Vibro Reolaee 

Conn. ment 
*Note 

1'1111.(:0 Cunlinue.l 
70, 70A (.Above No. 

11-22,0110) Vol. 45 1) 8-8 4 RS213 .... .1166 .. ... .. ............ 35, 21, 27, 47, 80.... 260 3 
II I 115215 .1112 
10 4 115215 .... .1112 .. ... 

71 Series Vol. 45 ll 6-6 I ItS213 .... .1166 .. ... 36, 37, 41. 42, 80.... 261) 
8-11 I IIS21'4 .1112 

76 Vol. 8 X 2-2-2 ....... ...t S.. Note... .111 21A, 27, 45, 80 3 
.15. ... j.. S.. Note... . B9 

77, 775 Vol. 2/8 1)111'11,1.. See No le 556 "-^-^ 30 Ser Note... .111 21. 27, 45, 80 3 
.15 ... j.. See Note... .119 

80 5'01. 2 1' 6 8 I 115213 16, 12, 80 1511 I 

.1 I I1S21I 
10 19 'IS101 

81 VOL 2 y See No le 527 8 I ItS213 ....... 77, 42, 8(1 460 I 

Vol. 2 l' 6 See No te Al 4 I 145211 
82 Vol. (:12 j 3 Ser \e.ln... .I11 26, 27, 71 5, 80 11 

84 Vol. 2 -i 6 8-1 I I1\2211 77, 42, 80 461) I 

86 Vol, 2 C 12 j 3 See Nol..... .111 26, 27, e IA, 80 11 

87 Vol. C12 2-2-.1-,I_ . 3/13 Si'.' Not.,. , . .R1 26, 27, 4.5, 80 28 
89 Vol. 18 N 6 See No le A27 6-6 I ItS213 .R66 4-I, 36, 75, 12, 80.... 260 I 

Vol. 18 N See Note Al 
89 (Code 123) Vol. 18 N See No le A27 8-8 I ItS213 .1166 41, 77, 75, 422, 80.... 22611 I 

Vol. 18 N 6 See No te A l 
89 (Codes 126 & 

12611) \ ol. 18 N See No le .A27 6-6 1 IIS213 .1166 I I, 77, 75, 42, 80. , .. 2611 I 

Vol. 18 N 6 See No te 5 1 

90, 905 (vtil.h 2-45's) Vol. 2/8 1)111'111.... 8-8 I I1S213 .1166 215. 27, 15, 811 175 3 
10 I ItS215 .1112 

90, 911A ( it It 1-47. 
Above 237.001)... Vol. 15 N 8-8 25 ItS213 .1166 21 A, 27, $7, 80 175 3 

III 25 115215 .1112 
90, 90A (will, 2-47'x) 

Seriad No. 11-32(11)1 
to 11-35000, and 
above I1-53100)... Vol. 15 0 8-8 1 ItS213 .1166 21A, 35, 27. 47, 80... 260 3 

91 (Cuele 121-221) .. Vol. 45 ll 8-8 I I)S213 .1166 41, 36, 37, 42, 80.... ^61I I 

14 I I)S215 .1112 
91 (126-226) Vol. 15 Tit poor,. ...... 8-8 I 115211 .1166 44, 36. 37. 12, 80.... 260 I 

95 \ ol. 15 N j ... j.. See Note... .111 215. 27. 15, 80 3 
.15 'lee Note... .119 

96, 96A, 96E Vol. 15 N j ... j.. See Note... . 81 215. 27, 45. 811 3 

97, 98 Sol. 18 N 6 12 I 115215 78, 657, 85, 42, 8(1... 160 I 

8 I 115213 
2-2-I 13/14 1111181 .11147 

III, II IA Vol. 15 N j ... j.. See Note... .111 24A. 27, 45, 80 175 3 
.15 See Note. .119 

112, 1125 (Below 
171,001) Vol. 15 N j .4.. See Nule... .111 215, 27, 45, 811 175 3 

.15 See Note... .119 
112, 112A, 112E 

(Above 174,1101).. Vol. 15 N 6-6 I 115213 .1166 'l%. 27, 47. 80 175 3 
11611 (Code 121)... Vol. 18 T111'618.... 6 8 I BS213 76, 77, 78, 37, 42, 80. 460 1 

8-10 1/19 11\212 111:19 
3-1-1-2 13/11 1-11181 .13148 

116X (Code 122)... Vol. 45 7-ItP613.... 6 8 I 111)683 76. 77, 37, 78, 42, 6A3. 
8-10 1/19 It N242 11139 5Z3 160 I 

11-1-1-2 13/14. U11181 .11148 
1111, 118 (Coale 

1231(X) Vol. 18 '1'111'605.... 6 8 I ItS213 711. 657. -5. 42, 80... 2226(1 I 

8-10 1/19 li N 242 11139 
1-1-1-2 13/14 1111181.... .11119 

144 Vol. .18 T111'605.,., 6 8-8-111 1/19 It N245 11111 6A7, 75, 78, 42, 80... 460 I 

8 13 IlS21:4 
200X Vol. 18 TI11'619.... 6 Sc.' N.. te A58 8. I 111)68.1 6.57. 78. 75. 37, 42, 

Band Order f SI fr. .. 8-10 1/19 11N21° BI 34 5Z3 175 I 

I-1-2 13/14. U11181. ... . I1 ISO 
201 (Code 121) Vol. Iri T111619.... o 5... No le 458 r1 111)68:1..... 78. 657. 37. 75, 42, 

Band 1lyder from SIfr. 8-10 1/19 Ii\21'2 111:19 5Z3 260 I 

1-2-1 13/14 1 ' 11 181 .1115(1 
4-I 13 1111131 11151 

211, 211A Vol. 15 N j ..,j.. See Note... .1(1 21A, 27, 15, 80 175 3 
212, 212A (Radio - 

Phonograph) \ ol. 15 N ... j.. See Not,'... . It I 21A. 27. 45, 80 175 3 
220, 220A \ ol. 2/8 1)131'111 See No le A56 1/19 Sew Note... . BI 215. 27. 71 A, 80..........2 
270, 270k Vol. 2/8 D13í'111.... It -8 I liS213 .1166 21 5, 27, 47, 80 260 3 

Ill I 11S215 .1112 
296, 2965, 2965.... Vol. 15 N j ..4,. See Note... .Iil 215. 27. 45. 80 :1 

47(1, 470,k S01. 2/8 Dltl'114.... 8-5 I ItS213 .1166 215, 27, 47. 80 260 3 
111 I I1S215 .1112 

4911 Vol. 15 N 8-8 25 115213 .1166 215, 27, 17, 80 11C175 3 
10 25 11S2-15 .1112 SW1000 
I 1 25 11S215 .1112 

5(1(1, 501 Vol. 64 T it P618. , , , 6 See NO le A58 8-8 I 111)683 .1166 76, 77, 78, 37, -12, 5Z3. 460 I 

3nlqo. 
12 

Cl2 10 19 I1N226 118 
503 1o1. 18 T111'605.... 6 8-8 I 11S211 .1166 6A7, 78, 75, 42, 80... 26(1 I 

10 19 I1\226 .118 
1-1-2 13/14 1 11 181. ... .11137 

Sol Vol. 18 N 6 8-8 1 11\71-2 657, 78, 75, 42, 80... 4611 I 

8 13 135213 
505 Vol. 111 N 6 8-8 I 115213 .1366 657, 78, 75, 12, 80... 460 1 

5116 (Iladio-I'honu- 
gruph) Vol. 18 TIIP605.... 6 8-8-10 1/19 ItN^41 11111 6.57, 78, 75, 42, 80... 460 1 

6 13 14S213 
507 Vol. 18 Tltl'6o5.... 6 8 I 115213 ..... 78, 6,57. 75. 12. 811... 260 I 

8-10 1/19 11\242 11139 
1-1-1-2 13/11 (113181.... .11149 

509X Vol. lit Tit l'619 6 8 I 111)68:4 78.6\7,37,75.12,811. 260 I 

Bond llyder fr Al Ir,.. 8-I0 1/19 It\212 11139 
12-1 13/11 1111181 .111511 
4-I 1:3 1'I1-81 .11151 

511, 512, 513. 511, 
515, 531. 551 Vol. 2 G12 .. .. j- .... ... j.. See Note... . It l I 26, 27, 71.5, 80 11 

571) Grandfather's 
Clock (Below 
11-:2.01)11) Sul. 2/8 1)111'111 8-8 1 115213 .1166 221 5, 27, 47, 80 260 3 

10 I 1íS215 .1112 
570 Grandfather's 

Clock (4 hove 
11-22,0)10) Vol. 45 0 8-8 1 115213 .1166 35 21A. 47, 27, 80... 260 3 

1.1 4 115215 .1112 
10 4 115215 .1112 

j Dula not, substantiated. * IMPORT \NT: !trail ,Nutre. ill Note Seel' if xfwrilieel io Nute Column - 
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MALLORY -YA E-1 RRADIO SERVICE ENCYCLOPEDIA 

CONTROLS 
- 

CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cur - 
coif 

MANUFACTURER 
AND AND MODEL Cir- I 

cuit 
Correct 

Replacement Switch Bias , Note Original 
part 

Cir- Correct 
cult Replacement 

# 
Note 

Vibr. I 

Conn. 
Replace- I 

menl *Note 

l'1111.(:0 -Continued 
571 Vol. C12 $ ..4.. See Noto... .111 26._7. 715. 80 11 
600 Vol. 6 $ 6 S No le A6:3 8-1 I CN 151 11')2 657, 77, 41, 80.. 4611 1 

602 Vol. 18 110512 6 16-16-10.... 1/15 1151259.... 13143 657. 711, 75. 43, 251.5. 470 
610, 61011, 6101.... 101. 18 N 6 8-8 1 115213 .1166 6.57. 78, 75, 12. 80... -160 I 

16 13 11\212 138 
611, 611 (121) Vol. 18 N 6 I6 SI It\2:32 138 6A7. 711, 75, 43, 257.5. 160 

10-I)) 51/15 It\232 
620, 62(1 (Code 121). Vol. III 'I'RP608.... 6 8-8 I It\212 78. 657, 75, 42. 811... 460 1 

16 I 1 It \21_2 138 
6^3 Vol. 45 51 13 8 1-2 12/13 11\2313 11152 106.:34.:30,:32, 19... 161) 
625 101. 18 TI31'608.... 6 8-8 I It\212 78. 6A7, 75, 42, 1311... 161) I 

16 11 It \242 1313 

6311. 6:10 (1211. 635, 
635 (Gale, 121)... Vol. Ill 'l'It Pboo.... 6 8-8-10 1/19 11N245 11141 711. 617, 75, .1_, 811... 460 1 

16 14 11N242 118 

6111 (Code. 121). 
6111\ (Code 122). Vol. 17 f1106118.... 6 12 I IRS215 78, 6A7. 85. 42, 80... 4611 1 

8 I I)S21'3 
2-1 13/14 1111 181 11147 

613 Vol. 45 Tltl'611.... 13 _-4-8....... 12/13 )1N235 14152 IC6, ICI, 30. 32,:14. 
19 460 

645 Sid. 18 '1'110 ,08.... 6 12 I 115215 6:17, 78, 85, 42, 80... 460 I 

8 I ItS213 
1-1-2 13/14 1111181 11150 ... .. 

650, 655 Vol. 18 T1í0613.... 6 8 I í3S2_13 78, 617. 75, 42, 80... 460 I 

8-10 1/19 11N242 11139 
3-1-2 13/14 U11181 .13146 

660, 665. 665 (Code 
122) Vol. 18 TIU'613.... 6 8 1 HS213 ...... 78, 77, 76, 75, 42, 80. 4611 1 

8-10 1/19 11N242 13139 
3-1-2 13/14 U11181 13146 

680 Vol. 18 N 8-8 I 11N212 6137. 76, 78, 85, 6F7, 
'fuzee 15 0 84 14 IINº1)..... ...... 42, 6A3, 5Z3, 80... 160 15 
Seo. Order front N1fr... 2-1-1 2 13/14 í1H181 13153 

50 Ou order, . , .11125 
700 Vol. Ill N 6 FS2SI 151 4-8-10 1/15 CNI51/IS101 .1(1:30 42 50)11' C:3 44, 77, 75, 42, 81.... 260 111 

.01 Buffer 1314 
8110 Vol. 18 N 6 FS251 Ail 4-8 I C\ 151 131:31 42 5001' (:I3 11, 617, 75. :37, 79, 84. 260 10 

25-8-111.... 14/15 Ser Note . 11135 
.01 Buffer 1114 

81111 (Gale 122), 802. Vol. 18 TI(l'605.... 6 4'S251 A51 4-8 I CN 151 13151 42 500I' C3 44, 617, 75, 37, 79,111. 260 111 

.25-8-10.... 14/15 See Note . 131:35 

.01 Buffer 1414 
805 Vol. 18 N FS251 A51 4-4 4 CM 170 113 42 500P C3 617, 78, 75, 41, 8.4... 260 111 

.01 Buffer 1114 
8116 Vol. 18 TII'6115.,.. IS251 151 8-4 4 C11171 113 12 5001' C3 78, 617, 75, 41, 84... 260 10 

Tone 22 I .01 Buffer 1314 
808 Vol. 18 TIBP6II.... FS25I 151 4-8 I CN 151 113 12 50)0 Ca 77, 617. 78, 75, 76, 

'tone 4 I I 1 7 0 8 14 CSI 33 6:16, 84 2611 10 
10-10 15 11N226 .113 
.01 Buffer 1314 

809 Vol. I8 N FS251 151 8-1 4 CM 171 13:3 42 5001' C3 78. 617, 75, 41, 84... 260 10 
Tone 22 L. 170 .01 Buffer 1114 

8101'A, Ill01'11, 
810PV Vol. 18 N .5251 151 8-4 4 C11171 113 42 501)1' C3 78, 617, 75, 41, 8.4... 2611 10 

.111 Buffer 1311 
1316, 81611 Vol. 18 UC51_2 I-4 4 C\í1711 42 50111' C3 78, 6A7, 75, 41, 8./... 2611 111 

.111 Buffer III I. 

817 Vol. 18 UC51_2 . -8 4 It11261 .... .1186 43 51)11' C3 78, 617, 75, 41, B4... 260 IO 
.0075 Huffer 1114 

8113, 111111, Vol. 18 N 4-8 4 1111261 .... .1386 43 5011' CS 78, 617, 75, 41, 81... 260 111 

'rune 22 11 0075 Buffer 1114 
819, 81911 Vol. III N 11-8 23 1111262.... .1150 43 5011' CS 78, 617, 75, 41, 84... 260 10 

Tone 22 51 1 14 ItS201 
.18175 Huffer 1311 

14211' Vol. III 'r!(1'614 .... 53 I-8 I 11\211 43 5011' C:3 78, 6.17, 75, 37, 79, 81. 260 10 
Seen. 7 IJC 51111 11101 Huffer 1314 

I'ICItCE AIt141155-( Als,, see I)e\Vu Id). 
50611 Vol. 6 S111'26:3.... See Ni te :114 2279 27/15 U111119 1194 61)6, 6C6. 43, 2525.. 
515 Vol. 6 SItl'26:1.... See Note 114 10-111-4-4... 6/IS 1111189 1116 6116, 6C6, 4:1, 237.5. 
517 Auto Vol. 17 N 6 See Ni te A I 2310 1 CN 152 35 294 C3 6,17, 61)6, 75, 41, 84, 456 111 

'Pone 22 7.12 See No le Al 2:112 15 TSI01 
.111 Buffer 1314 

518 Vol. 6 Sli P26:1.... 6 Sic Ni le :114 10-10-1-4... 6/IS 11)111(9 13'16 6116, 6C6, 43, 2575 
520 Vil. 6 1:122 6 2292 4 CM 172 617, 61)6, 76..12, 80. 156 1 

Vol. Ill N 6 156. 1 1 I, 1115, :311, :1:1. 456 
521 Vol. 18 N 6 5 5 2:3 Ser Note... .11:3 657, 61)6, 73, 41, 11.1. e 56 I 

525 Vol. 6 C)22'351 27/15 U111112 1195 6.17, 61)6, 76, 13. 
257.5 156 

6)19 Vol. 6 j 6 Sea Ni, te 15 22294 27/15 U11182 l(95 617, 667, 627, 4:3, 
25/.5 (3), 

610. 6101.1V Vol, 17 N 6 See No te AS 2292 4 CM 172 618. 667, 6116, 61'5. 
61'6, 80 456 1 

61 I, 6111,5V Vol. 6 j 6 See \o 1, AS 2_296 27/15 1111182 1195 618, 667, 64'5, 43. 
'Fose 21 $ S,/. NO te 15 25/5 456 

612, 612L11 Vol. 6 j See Sc.No Ie 15 2201 27/15 U11182 1195 618. 61.7, 75, 4:1, 
23/5 456 

615, 6151.5V Vol. 6 j 6 Sex No le 15 2201 27/15 U111112 1195 618. 61(7, 75, 4:3, 
257.5 156 

617 Vul. 17 3110 MN.. I 6 See No Ie 11 2269 I CN152 35 291 C3 61)6, 617, 75, 41, 8.1. 175 10 
'roue 22 7551 No. I See No te AS 2270 15 TN) (0 

.025-.1125... Buffer 1114 
618 Vol. Ill N 6 See Noto 15 16-16 27 1111190 131 6:17, 61)6, 75, 4:3, 

Tone 21 t Sep, No to 55 2575 156 
619 Vol. 6 (112 6 211-12-5 27/15 1111182 1195 617, 61)6, 76. 4:1. 

237S 456 
620, 62111.55 Vol. III N 6 Ser No le 15 8-11 4 CSi 1 72 11:1 6 57. 61 )6, 75, 42, 811, 

'fono 76 t See No le 13 6135 456 1 

62_1, 621 LW Sol. 18 $ 6 Si'a NO le 15 211-12 27 U1í182 )11'5 617. 61)6, 75, 43. 
'Tune 76 ......5 $. , ... Ser \u tr AS 2575 456 

622 501. 6 (112 6 20-12-5 27/15 U13182 1195 617, 61)6, 76, 43, 
257.5 456 

801, 805 Vol. 76 N 6 22112 26 CSI33 511, 2.17. 216, 4.5, 
'Pone 76 N 2286 26 1151262.... ...... 215. 80 4.,6 1 

"259 15 '1'N III 
91)1, 91)2 Vol. 18 P 6 13 4 CS11:4 61(7, 616. 61.16. 615. 

'Pone 76 P 16 4 It N242 118 6.181:. 80. 6(:S.... 456 I 

111111 Vol. IS N 6 20-12-5 27/15 1111182 .1195 6r18, 6177, 6116, 6C5. 
'Pone 21 11 8 12 CSI'C1 1:3. 2575 4.,6 

11(12, 1103 501. 18 N 6 8 12 11S203 61,7, 6181: 75, 25116 
Tone ... $.. j 25-10 .4 See Nole... .11125 25Z5. 6115 156 

j I),eta nul substantiated. 
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MALLORY -Y ILEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
Types of Tubes Used F' 

Peak 

Trans. 
Cir- 
coif 

Use 
Cir- 
cult 

Correct I Switch I 
Replacement 

Bias I *Note Original 
Part 

Cir- 
cuit 

Correct I Note 
Replacement 

Vibr. I 

Conn. 
Replace- 

msnt 
*Note 

I'll O"1' 
Dual 11 ave Tit I: 

/Widget Vol. 7 F 12-8 4 Ser Note... .113 51 21A, 1., 80 1 

'I one 31 L 
Pilolane (Llectric).. Vol. 5 1312 26, 27 .... 
112 Standard Vol. 6 1 6 1-8-12 6 C\ I IS . 113 77, 78, 4 3, 25/5 156 

5-5 15 'r\ 110 

0151 5'0l. 7 I) 12-8 4 See Note... .133 51, 27, 24A 47, 80... 175 l 
Tone 34 L 

C153. C151. (with 
2-15's) Vol. 23 NISI 8-8-4 1/14 See Note... . fl3 °l ^7, 45, 80 175 1 

Tone 41 1, 

C15:1, CI51 (will. 
47's) Vol. 23 \I M 8-8-8 1 1/14 See Note... .113 .. - 51, 27, 47, 80 175 3 

Tone 41 I 
A.C. \1 idge1, 

C -I57. C157Á. 
C15711. 01571.... Vol. 12 K12 ^--3-41 3 See Note. 131 24 \, 27, 45, 80 3 

0162, C165 \o1. 7 It 12-8 4 See Note. .113 24 \. 27, 51, 47, 80... 175 1 

'rove :14 L 
03 Vol. 6 1:12 6 70E71 8/15 U11189 . 3131 77, 78. 43, 2575 456 

F14 (DC) Vol. 18 11:511:1 4-1 13 CN1.10 .113 77. 711, 85, 37, 48.... 456 

Tone 22 1:12 
Sen. 5 (:12 

K106 Vol. 12 NI jj ...j Ser Note... .ISI 27. 24L\, 71 5, 80.... ... 
Is 108 Vol. 4 El^ j j Sec Nate... . RI 26, 27, 71.\, 110 .. 
K117 "Twin Screen 

:rid 8" Vol. ^ 1)12 2-3-3 3 See Note... .111 221\, 97, 45. 80 3 

1.121. K 121X (lint.) 
Country Special.. Vol. 12 1.12 215, 01 5, I^_A 

K12", K123, K121.. Vol. 12 1,12 1-3-3 a See Notr... .ISI 21.5, 27. 71: 8fí.... ...... 
1.12-6. K 128 Vol. 12 1,12 '1-3-3 :1 5.r \ole... .111 2.1 \, 27, 45, 8(1 2 

K136 (AC) -Uni- 
versal Wasp" .... Vol. 12 K12 4-^-"-1-1 .......See Note... . Ill .. 2 1 \. 27. 45, 811.... 3 

1.8 (8 Tube Dragon) Vol. 18 ÚC503 8-8 23 See Nole... .113 56, 57, 58, 2A5, 513.. 115 I 

l'one 31 L 6 0 13 See Note... .113 

Sen. 6 11" 5 5-5 15 '1'N I l0 
PI'6S(: Vol. 12 I.12 '1'1-1 3 See 'sole....III 21\.227..715.80.... 2 

SI:t03 Vol. 12 N1 j ...j.. See Note... .Ill 21.5. 27. 71.5. 80. ...j.. 
S-111 "Universal'.. Vol. 12 1.12 _2-I :t See Note... .111 241, 27. 45, 80 2 

SI. 8 1ol. 7 I) 12-8 4 See Note... .11:1 27, 224\, 51, 47, 80... 175 1 

Tone 34 L 
\C Midget 5155, 

5155\. SI5514 
S -155I' (Two 
Types) Vol. 6 El2 See No le Al 2:-:3-4-I 3 See Note... . Ill 24A, 27, 45, 80 3 

Vol. 12 h12 tie' No te .527 
Tone 21 \ See a No te Al 

5156, SI58 (DC) 
Alidget Vol. I I 1.12 6 j.. See Note... .1411 01 5, 71 A 

5161 Vol. 7 0 12-8 4 See Note... .113 27, 24, 51, 47, 80.... 175 1 

Tone 34 L 
1'191 S. W. Con- 

verser 4-4 I See Note... .133 21.A, 27, 80 I 

55 145 "I'ublic Ad- 
dress Syslen.".... Vol. 15 N ... j..... 3 See Note. , .111 27, 50, 81 25 

X63, X65 Vol. 17 1íC503.... 71916 I/I5 It\_^IS 606, 6A7, 75, -12, 80. 456 1 

Tone 31 I, 6 71915 I3/13 (: N 1ái/'1:41111 .11:1 

X68, X69 (I)C) .... \ 01. 17 UC5113.. , . 716110 20 On order .. , .11123 606, 6,57. 75, 43. 456 

Tone 1712 6 _2481 IS '1'511'1 

X73 101. 15 110503 712(11 12 1152(11 34, 106, 1115, 30, 19, 456 

Tone 44 I, . 7 

X75 1 01. 15 1'(:5113 71203 12 ItS2113 I Co, 34, 1115, :10, I9, 456 

'Pone 41 I, 7 

2 A 0. 6 Y 6 1-12-8 8 CNI15 .113 77,711,43,22515 ...j.. 
6. IS '15101 
5 15 '15101 

4 Tube (DC) Super. Vol. 5 (:7 1 4 S.r -`,ole... . RI I :16. 37, 48 j 
1 .. j.. TNIII 

7. 8 (Dragon A\V).. Vol. 17 UC503 8-8 4 See Noto... . tia 50. 57. 58, 2A6, 2:\5, 
Tone :11 1. 6 - 13/15 See Note... .113 57.3 115 I 

Stipp. 12 Y 5-5 15 TN 1 l0 
10 (\C) Dragon 

Super Vol. 25 GG 8-8 1 See Note... .11:1 56. 57, 58, 47. 110.... 115 1 

II Dragon (DC).... Vol. 6 G7 36, 37, 311, 39....... 115 

12 Vol. 18 N 8-8 23 See Nola... .113 55 56, 57. 58, 59. 82. 115 1 

7'one 34 1 1'2211g3 13 C51'10 
Sen. 5 1112 5 15 TS I OS 

20 Vol. 17 110503 11-8 4 CAI 172 113 55, 57, 58, 2A5, 257.5. 115 ... j. 
'rune 21 1105113 5 15 TS105 
Sen. 7 II 

28 (DC) Vol. 18 IIC503 _ t CNI-10 .1311 39, 36, 85, 37, 48.... I IS 

Tune 22 G 12 6 
Sen. 7 117 5 527 

31 Nainbow Super.. Vol. 2 G I 8-8 4 (:\l 172 113 57, 2A5, 82 1 15 

5 IS TSIeII 
:15 Vol. :t C12 35, 21 \, 27, 17, 80. , , 456 

3') Series 1 ..l. 25 GC 8-03 4 See \ole... .I13 21 \, 27, :15, 47, tall... 115 1 

Tune 31 K 1 2 

41 (AC) \ul. 7 F, 6 _ 716.17 I ItN211 657, 61'7, 12, 80 456 I 

4I (DC) Dragon.... 101. 
Time 

6 
a1 

1:12 
I. 12 .. 

....... 36, :17, 38. 39 11.5 

13 (with 47 output). \ol. 6 012 1'22455 l CSI11 58, 57, 47, 811 1 

Tone :IS L 4 4 CS Ct 1 

4:1, 15 (with 42 out- 
put) Vol. 7 F 6 _ 8-1 I See Note... .11:3 6\7, 61''7. 12. 110 456 1 

51 101. 17 105113 8 -It 1 CNIS^_ .11:1 6A7, 606, 75, 42, 8(1, IIS I 

'roue 34 6 5 S 15 TN110 
55 Captain Kidd 

Chut Vol. 6 112 8-8 4 See Note... .113 58, 57, 17, 80 I 

T 31 
55 (with 42 output). Vol. 17 'C503 8-8 I CN152 .113 6\7, 606, 75, 12, 811. 115 I 

Time 34 6 5-5 15 '1-\110 
63 Vol. 17 C503 711116 1/13 ('N:52/CN140.1(3 61)6. 6A7, 75, 42, 811. 156 I 

Tone 34 6 70791 15 TN 1 1(1 

68 (DC) vol. 17 1:50:1 4-4-4. 26 (In order... 61)6, 6:57, 75, 43.... 456 
Tone :14 :12 5 IS '1'5101 

7:1 75 Vol. 15 NN 71203 12 115203 14 IC6, IA Op, 30, 19. 456 
'Pone 34 7 

81 (Dragon A -W)... 1 ol. 17 105113 8-8 4 See Nine... .11:1 56, 57, 511, 2A6, ^.A5, 
Tone 31 6 2-2 13 See Note... .133 513 115 1 

Stipp. 12 Y 5-5 15 T\ 110 

I Data out substantiated. * 1%wol(7'\N'1': Head Notes in Note Section i( specified in Note Column, 
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MAILORY-YAxr.EY RADIO SERVICE ENCYCLOPEDIA 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 1 F. 

Peak 

Trans. 
Cir- 
cult 

MANUFACTURER 
AND MODEL Use Cir- 

cult 
Correct 

Replacement Switch Bias *Noto Original B 

Part 
Cir- 
cult 

Curtest 
Replacement *Nota Vibr. 

Conn. 
Replace- 

ment *Note 

PILOT -Continued 
Ill (Rainbow Vol. 2 G12 8-8 4 See Note... .113 57, 2.\5.82 (2nd type) 5 15 '151(I! 57. 47. 80 (1st type) 482 I 
84 (I)ration A -W)... Vol. 17 UC503 8-8 4 See Note... .It3 56, 57, 58, 215, 2A6, Tone 31 I 6 13 See Note... .13:3 57.3 115 I Supp. 12 Y 5-5 15 TN 110 93 (AC -DC) Vol. 17 UCSO'I 70871 8/15 U11189 .14134 617, 61)6, 75, 43, 

2575 456 103, 105 Vol. 17 UC503 6 7101511 I 11N2212 6:17, 6116, 75, 42, 80. 456 1 71215 13 CS131 108, 109 (1)C) Vol. 17 ÚC503 6 716110 26 ttn order... 6A7, 61)6, 75, 43. 456 'tone 3 t (712 22181 15 9'5101.... 111, 115 Vol. 15 110503 6 71589 11/1311\2.15/751111 76. 61)6, 6 \7, 85, Sen. 7 E 71588 1 1 / 1 1 11 \ 245 6C6. 42, 5'/.3 456 I 7159(1 15 It V 226 123 Vol. 17 UC503 6 71676 1/21 11118_2 61)6, 617, 75, 13, 'tone 31 L 71675 15 'I'NIIII 251/5 456 I40 .Auto Set Vol. 12 1(12 .. ... 
214, 27, 15 171 Amplifier and 

Power Supply.... \lis. \400P 2-2-2 3 See Note... .III 27. 711, 80......... 25 1133, 185 Vol. 15 1103 '1 6 71045 28 Ii \242 6 \8, 617, 61(7, 6116, Tone 31 L 72168 28 CS133 61:6, 57.4 456 1 _^2.181 15 115101 213, 215 Vol. 15 110503 71045 I 11\ 212 6h7. 618, 6116, 617, Torre 22 ti 6 72252 2.1 See Note... .153 61'6, 5Z1 456 1 711971 15 T\ III ^53, 255 Vol, 17 UC503 6 7862:1 1/1:1 11\245 31 285XS C17 61)6, 617, 75, 41.... 456 10 Tone 34 1 __^2181 15 TS101 13 2.15 C18 .01 Buffer 1114 13 215A CIO 1010 \ll Wave 
Dragon Vol. 6 G12 tt-8 4 See Note... -113 211. 27. 35, 47. 80... 115 I 

PLAZA MUSIC CO. 
6'1'nb0 Long Wave. Vol. 6 See No I.' 15 8-8 4 See Note... .113 58, 57, 47, 80 175 I Tone 34 See No le 15 6 Tube. 1'. 11. F.... Vol. 

Tone 
6 

2 
See \o 
See No 

te 15 
le 15 

8-8 1 See Note... .15:3 :15, 21A, 47. 80 1 

7 Tube Super Vol 
'rune 

6 
2222 L 

See No 1e \5 8-8 1 See Note... .113 56. 57, 58, 47, 80.... 175 1 

21 Standard Vol. 6 1112 11-11 1 See Note... .143 t I Tone ^2 7.12 
491 Vol. 7 Y100 511'. EX4(1(1 8-1 6 C\ 141 39, 36, 37, 43, 25.7.5 4121 15 TN 11'3 549 (5 tube Super).. Vol. 3 I. 12 '5811 6 C\ 112 78, 77, 43, 257.5 456 .11_\ 15 T\113 711 (5 Tube Super). Vol. 6 117 8-8 4 Set- Note... .113 5- 58. 47. 80 175 I 711 Junior ' Vol. 6 * 6 See No te 15 8-8 .4 See Note... .113 58. 57. 17, 80 1 

PRECISION 
6'1'ube k -\V Super. Vol. 18 N 6 8-8 23 See Note... .113 6:\7, 6D6, 75, 42, 80. 465 1 Tone 2_2 Y 
8 Tube :\-\V Sol. 

Ton.' 
83 
II 

P. 
Y 

. - 8-11 I See Note... .B3 57, 58. 55, 2:15, 5Z5.. 465 1 

511 1 ol. Ill N 6 4-.1 23 ('.51170 113 617, 61)6, 75, 42. 150. 465 I 
11.4DIETI'E (.\ Ise see Keller -F tiller). 

51, 64 Vol. 18 500M No. 1 ...4.. See No Ie 13 6-10 4 CM 172 113 35 294 C3 6:\7, 61)6, 75, 42, 84. 456 10 .(12 Buffer 1114 

1(11)101111( 
106 (6 tube) Vol. 15 N 6 8-8 4 See Noto... .113 217, 58, 55, 2:15. 80. 262.5 1 Tone 22 K12 
210 (10 tube wvith 

46's) Vol. 15 N 6 .1-8-1 3 Se Note... .113 55, 56, 57, 58. 46, 82. 262 1 
21014 (It tube with 

59'8) Vol. 83 N 6 8-8 1 See Note... .113 55. 56. 57, 58, 59. 57.3. 262 1 'tone 22 110502 
Sen. 8 UC500 

21011 (10 turbé with 
59's) Vol. 15 N 6 8-8 :15 See Note... .113 57 56, 58, 55, 59, 82. 262 I 'rune 22 UCS02 .1 19 CSI21 .13:1 Sil ..`j.. j See No te 15 210(1 (10 tube with 
59's) Vol. 15 N 6 8-8 35 Se Note... .113 55, 56, 57, 58, 59, 82. 262 1 Tone 22 110502 4 19 CS121 Sil. ... .. I See No te 15 50S (5 tube) Vol. 56 N 6 .. ... 4-8 23 Ser Note... .113 57, 58, 55, 215. 80... 175 1 Tono 22 171^ 

506 (6 tube) Vol. 15 1\I 6 8-8 4 See Note... .113 217, 58, 55, 215, 80. 262 1 Tone 22 1:12 
508 (8 mite with 

59's) Vol. 83 N 6 8-8 I See Note... .11:3 ...... 5.5, 56. 57, 58,'59í5Z3. 262 1 Tone 22 ÚC.502 
Sen. 8 I10500 

5111 (111 tube with 
46's) Vol. 15 N 6 4-8-4 3 See Noto... .113 58, 57, 55, 56, 46, 82. 262 I 510 /10 tube with 
59 s) Vol. 15 N 6 8-8 35 See Note.. .143 55, 56, 57, 58, 59, 82. 262 I Tone 22 105112 1 19 CS121 Sil. ... j.. .... j..... Ser No te 15 526 (6 tube) Sol. 83 N 6 11-8 4 Sc., Note... .113 217, 58, 55, 215, 80. 262.5 1 Tone 22 11(15112 

5211 18 tube will. 
59 s) Vol. 15 N 6 73-8 1 See Note... .113 55, 56, 57, 58, 59, 5Z3. 262 I lone 22 1.12 

Sen. .. t.. 110500 

14 51)1(1 CHASSIS. I NC. (Ma rgrett e). 
Auto Receiver Vol. 18 5O0M No. 1 See N0 te A3 5 15 TS101 78. 6.17. 75, 41 175 151) Vol. 6 G7 3 16-8 6 C\ 145 .11121 78, 77, 43, 257.5 175 5-5 15 TN 110 A6D Vol. 18 N 16-8 6 CN145 .1112.1 78, 617, 75, 43, 257.5. 175 5-5 15 TNIIO 1C25 Vol. 6 (" 3 8-8 4 See Note... . 113 58, 57. 56, 47, 80.... 1 .4(135 Vol. 8 G 3 8-8 I See Note... .113 58, 57. 56, 17. 80.... 175 I 1C36 Vol. 8 G 3 ... .. 8-8 4 See Note... .143 58 57. 47, 80 175 1 110 \ 11 18 lob 8 C 3 8-8 4 See Note... .113 58. 35. 221. 27. 7 80. 1 LSD 1 nl. 6 1) 3 16-8 6 CN I.tS .11121 6/7, 78, 77, 43, 257.5. 456 'Pone 2^ I 5-5 15 TN 1 10 Lol) S ol. 17 N 16-8 6 CN 115 .15121 78. 617, 75, 43, 2525. 115 5-5 15 '1'N 1 l0 L6\V Vol. 17 N 8-8 4 See Note... .113 58, 217, 2A6, 47, 80. 125 I 5 15 TS101 

j Data not substantiat .1. 

02 
* 1\11'1)11 r1NT: Read Notes in Note Section if specified in Note Col. ron. 
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MALLORY-YAxLEY 
RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODELI 

CONTROLS 

CONDENSERS 
VIBRATORS 

Types of Tubes Used 
i F. 
Peak 

Trans. 
Cir- 
cult 

Use 
Cir- 
cult 

Correct 
Replacement 

I(I Switch Bias 
* Note 

Ori 1nal 4) 
Part 

Cir- 
cult 

Correct 
Replacement 

Note 
V(hr, 
Conn. 

Rep ace- 
mrnt 

' 
Note 

Ii 10I0,CH %SSIS, 1 NC. -C ontinu ed 

LS 1:36 
Vol. 13 17 

3 8-8 4 See Note... .113 
58, 57, 47, 80 175 1 

1.51 37 
Vol. 8 (7 

3 8-0 I See Note... . H:1 
511. 56, 17, 80 175 1 

QAC:I5 
Vol. 8 G 

3 0-8 4 See Note... .113 
511, 57, 56, 4.7. 80.... 1 

Q 1036 
Vol. 8 (7 

3 8-8 4 See Note.. , . 83 
58, 57, 56. 17, 80.... 175 1 

SDC:36 
Vol, 8 (7 

^ 

:19, 36, 37, 18 

S11 121 
Vol. 6 G7 

:4 
8-8 .1 See Note... , B3 

58, 57, 4.180 
I 

S\I 12_25 
Vol. 6 D7 

3 8-11 
4 See Note. .113 

511. 57. 56, 47, 80.... ...... 1 

1111410 CIIICUL1l1 
5 Tubo X. W. (1C). Vol. 17 N 

8-8-4 1/13 1111265. , .. . 058 
617, 61)6, 75, .12, 80. 456 1 

Tone 22 L 
5 15 TS(05 

ACE 5 'tone Dual 
(falter)) Vol. 

Tone 
15 N 

I 

..,j.. ., 12 CSI21 

IC6, 31, 30 '31 
156 

ACE 5 Tube AC -DC 
Dual AI( -Wave... Vol. 17 N ..4.. 5-20-8-4.... 11/13 See Note... .11151 

6.57. 61)6, 75, 13, 

5. 15 TS 105 

25/5 156 

ACE 817 
Vol. 17 N 

1-8-8-8-8... ... j.. See Not o... .133 
61)6, 6A7. 75, 12, 80. 456 I 

'tone 22 I. 
5 

IS TS105 

HAIHIN:1Ili/1N-Ser 
Ciego. 

Ii. C. A. 
9 Tube General Por- 

i ,OSe 1.W. (AVII- 
5A) 

Vol. 19 TI1P603.... 
61189 

6 138216 

58. 2.57, 2117. 56, 53, 

Tone 21 UC505.. .. 6 
6609 6 148216 

80 
445 I 

Sc,,. 6 J 
6626 14/15 CS 21/TNIII 

RCA Short Wave 
Adapter 

Vol. 26 J 

224 N. 27 
1001) 

I'renu,x PI AC/DC. Vol. 7 UC509 6 
35:111 

1 CN140 

16 37, 38, 39....... 

'1516 15 T\110 

A\" II -I 
Vol. 19 T111'603.. , . 

1,571 I 145215 .... 
58. 217, 2117, 56, 5:3, 

Tone 21 I) 6 
66(19 I 118216..... 

110 
445 1 

6626 14/I5CSI2I/1-\Ill 

14-3-I1 (Battery).... Vol, 9 Y100\II'... 

34, 32, 30, 31 156 

11-3-C (200/230 
V. I). C.) Vol. 7 E 

1-4 13/15 See Note... .8156 
19, 3','89 460 

4T 
Vol. 6 F7 6 3 A59 11240 25 (15213 

6A7, 6117, 41. I V.... 460 25 

5212 25 115216 

4X. 4X3. 4X4 Vol. 7 (7 
6 3 12841 50 1111257.... 11157 

617, 6F7, 13, ^57.5.,. 460 

14.4 
Vol. 7 SIPI34.... 

11839 
4/11 C\1175 '1158 

245, :35, 47, 80 175 1 

Tone 21 1712 
6 

T4-14 
Vol. 98 F 6 

6661 1/15 U 13 l 89 .1184 .. 617, 61'7, 4 1, 15- .... 160 29 

6832 13 06121... . 
..,... 

T4-8,1 
Vol. 6 F7 6 3 11_210 

25 146215 

617, 6117. 41, 11 .... 46)) 25 

11497 25 115273 

TI -9 
Vol. 98 E 6 

6661 1/15 U11189.... . 14111 

6.57, 6F7, 41, 11" .... 460 29 

61132 
1:1 CS121 

T4 -9A 
Vol. 6 F7 

6 3 1124(1 25 115215 

6.57, 6117, 41, IV. .460 25 

II.19- 25 11521'4 

T4-10 
Vol. 7 UC509 

6 
11268 1 C\ I IU 

606, 6C6, 38, 76. 

7956 15 T\ 110 

5M Automobile.... Vol. 56 '(11ró03.... 6 lIS 215 1A231 
I 11521::..... 

19 249 C3 61)6,618,61(7,687, 

Tone 22 L 
See No le 1611 12238 1/IS C.SI33¡T.\III 

42 
260 Ill 

.01-61 
Buller 1114 

5'r 
Vol. 17 'rHP6l3.... 

11240 1 115215 

6A7, 6146, 75, 12, 80. 460 I 

5212 1 116216 

571. 5X3. 5X4 Vol. 18 11 
6 

12398 6/IS 1111259.... .11159 
657, 78, 75, 43, 25/.5. 460 

A1'14 -5A 9 Tube 
Gen. Purpose SW Vol. 19 1'141'60:1.... 

6889 6 113216 

58, 2 57, 2117, 56, 53, 

Tone 21 UC505 6 
6609 6 I(S216 

.... 80 
445 1 

Sen. 6 J 
6626 14/15 C512I/TN111 

11 -5 -.AC Badíulette.. Vol. _ Y 
2957 4 115215 

211. 47, 80 
I 

11-5 DC Vol. 2 Y 

:16, 311 

it -S -X AC Iladiolelle Vol. f 
2957 4 115215 

241, 47, 80 
I 

hear. 7 .1 

T-5 End Table 
Elect role Sol. 63 S111'152. 

No tubes used 

T-5-2 
Vol. 19 1'1íP603.... 6 

1790 I 118215 

6.57, 61)6, 6137, II, 80 460 I 

4128 I 11821.1 

75139 
13/14 C.\ 150 

1796 15 'í'S1115 

611IS 
Vol. 18 M 

1280.1 
12/13 C\ 1:.2 

106, I A I. IF6, 30, 49. 161) 

6111s6 
Vol. 18 51 

128(11 
12/13 C\152 

30 W985 C3 IC6, IA I, I1'6, 30, 49. 169 Ill 

11387 12 115215 
.- 

...... 

.02-.02 
Huller 1111 

611T 
Vol, 18 M 

12801 12/1:1 C \ 152 

11,6, 1 .5 I, 1 F6. 30, 19, .161) 

61T6 
Vol. 18 11 

12804 12/13 EN 152 
30 55'285 C3 106, 11.4, IF6, 30, 49. 160 10 

11387 12 115215,... 
.02-.02 

Buffer . III I. 

6h 
Vol. 15 T111'613.... 

11210 I 118215 

6\8.6117.6116,61'5, 

Tone 22 1, 
6 See Nu te A59 5212 I 115216 

61'6.57.1 
160 1 

6K2 
Vol. 15 'rIl 1'613.... 

112111 
1 115215 

6 58. 61,7, 6116, 6F5, 

Tone ^^ 
_ L 6 See No te 159 5:12 

11387 

1 

14 
116216 
115215 

6F6, 57,1 
460 

611 end 6512 Vol, 17 T111'608.... 
IIS 215 12233 I IIS213 

19 219 C3 61)6, 6A It. 81(7, 85, 

'roue 22 I. 
See No le A60 122:18 '1/1S C5133/TN111 

1iC5. 616 260 10 

.01-01 
Buffer 1314. 

6T 
Vol. 15 TIIP613.,.. 

11210 I 115215 

6A8, 61,7, 6116, 6rs, 

Tone 22 L 6 Seo No le 159 5212 I 115216 

61,6. 5/,1 46(1 I 

6712 
Vol. 15 'í'(3P61:1.... 

1121(1 
I 145215 

6111, 61,7. 6116, 6E5, 

Tone 22 I 
6 See Noto 159 5212 I 1182 6 

61'6. 57,1 
.1611 1 

1138' It 1482215 

1106.4 
Vol. 18 111 

11595 12 C5121 

106, :14, 1115. 30, 49. 160 

1106-6 
Sol. 10 51 

11387 1 115215 
30 2115 C3 (C6, 34, 73, 30, 49... 160 IO 

6832 13 CS121 

11615 15 16101 
.01-.01 

lulrrr, 1414. 

11T6-:1 
Vol. 18 \I 

1 1595 12 CS 123 

106, 31, 1115, 30. 19. 160 

11T6-5 
Vol. 18 M 

11387 1 115215 
30 285 C3 3C6, 34, 75, 30, 19... 160 10 

6832 13 CSl21 
11645 15 TSIO1 

.01-.01 
Buller .1314 

111'6-10 
Vol, In 1I 

I I 595 12 CSI 23 
IC6, 34. 1115, 10, 49. 461) 

Co -2 
Vol. 211 'r1IP61:1.... .... 11210 I 145215 

618, 61,7. 6116, 6E5, 

5212 I 11S216 

6F6, 8(1 
460 

11387 14 IIS215 

C6-8 
Sol. 20 1'111'613.... 

11821 27/19 1{M2í9/TS101 .11170 t 
618, 61,7, 6116, 647, 

5212 1:1 118216 

2516, 257.6 460 

C6-12 
Vol. 18 N1 

6 See No e 159 11240 25 118215 
618, 61,7, 6116, 61;5, 

5212 25 115216 

61,6, 57.4 
460 1 

j Dala nut substuutiated. 
* IMPORT1NT: Bead Notes in Note Section if specified in Note Column. 
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MALLORY -Y -EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I 
F. 

Peak 

Trans. 
Cir- 
curt Use 

Cir- 
cult 

Correct Switch I Bias 
Replacement 

*Nolo Original 
Part 

Clr- 
cult 

Correct *Note 
Replacement 

own 
Conn. 

Replace- ( 

ment 
*Note 

R.C.A.-Coat unwed 
M30 Auto Radio... Vol. 8 150\1P.... 36. 37. 12 175 
Pall Portable \ 01, 15 0 I 12 See No e...1.111 11 32 30 
M:32 Auto Radio... Vol. 16 I' :37.:19, 85, 8') 
Victor 1132 '1ol, 102 DItPI 15.... 3-2.5-3 3 See Note... .131 26, 27, 15, 80 9 

Phono, 63 A 
PT33 Portable 

Turn -Table Phono. 63 SI1P152.... 
Radioln 33 (.AC)... Vol. I SIlI'144.... I -I _^ See Note. ...11166 26, 27. 71 A. 80 I 

Iindiola 33 (DC)... Vol, I SI1l1:13..., 12A, 7/A 
M34 Vol. ,,,j., S111'252.... 6 7600 ...j See Note... .11167 24 273 CIS 78, 6A7, 6117, 89.... 175 10 

6192 II See Note.. .11125 
6513 IS TN11:3 

Victor 1435 Vol. 2/8 1)111'250..,, 2-2-2 3 See Note... .III 21, 27, 45, 80 3 
Tone 22 I' 

Phono. 63 S111'152.... 
1137, 11371', 1138, 

14381' Vol. 19 TB P607. 7590 I 11S215 58, 2A7, 2117, 2A5, 80. 175 1 

Tone 103 N 6 6187 1/14/15CN155/1S101..14168 
1139 \.,l. 2/8 I)RP250.... 2-2-2 3 See Note... .Ill 24A, 27, 45, 80 3 

'Pone 22 I» 

Phouo. 6:1 SIl l'15_2... 
I1E40, ISF10P Sol. I) 6 I 7590 I 115215 58, 2A7, 57, 2A5, 80. 175 1 

Thom°. 87 E12 8 See No te A66 7589 1/14 CNI50 
Iladiola 41 (AC).... \ ol. I S111915. 2-2 I See Note... .111 26. 27. 10 8 

11adiole 41 (DC).. \u1. I SItI'11S.... 12Á. 71A 
ISndiole 12 \'.,l. 2/12 DHP116.... 2-1 26 See No e... .131 24.A, 45, 80 1 

Tot e 44 Y 
843 Vol, .54 K 12 2957 12 RS215 32, 30 175 

Tone ,1 
1 K12 

Itedioln 41 (AC).... Vol. 12 SI1PI 12 See No e A67 "-"-2 3 See Note. .111 21.. 45, 80 3 

Victor 11E15 Vol- 102 I)Iil'115.,.. 3-2.5-3 3 See Note... .111 26, 27, 45, 80 9 
Phono. 63 A 

Radioln 46 (AC)... 101. 12 SIII'I12.... See Note A67 2-2-2 3 See Note... .111 24A, 45, 80 3 

Iladiolo 46 (DC)... \ol. 12 SIl1'150.... 22^, 12A, 71.A 
ISadiole 47 Vol, 12 SI11'112.... 2 2-^_ 3 See Note... . HI 24A, 45, 80 3 

Phouo. 63 Sli 1'152... 
411 'Unbolts Vol. 2/ 2 1)111'116.... I2 4 See Note. ,..RI 21:1,45,80 1 

1150 Vol, C Is 12 4-4 4 See Note... .131 35 24A, 27, 47. 80... 175 3 
Tune 10 N 

Batik -de 50 Vol. SIII'115.... 3 5-3.5 ... j.. See Note... .144 26, 27. 71, 80 I l' 
Radioln 51 (AC)... Vol. SI11'111.... ...... 1-1-.5 3 Sec Note... .141 26. 27, 71, 80 11 

Radioln 51 (DC).. Vol. $I11'144.... 12. 71 
115111 Vol. 20 Order frown \lfr... 6518 12 CSI23 34, 30 175 

Tone 41 UC505 
Victor 1452 Vol. 102 1)141'115.... 1--2.5-3 3 See Note... .111 26. 27, 45, 80 9 

Phono, 63 A 
115311 \o1. 20 Order from Mfr... 6548 12 CSI23 30, 34 175 

Tone 41 ÚC505 
1155 \ 01, 13 h 12 44 4 See Note... . Ill 35 24A, 27, 47, 80... 175 3 

Tone 101 N 
11E57 3 01. 2/11 D111.250.... "-2-2 :l See No.e. .111 24.A, 27, 45, 80 3 

Tone 22 I' 
Phono. 63 S111'152 ....... 

RAE59 Vol, 13 I. 12 2-3 4 See Noe... .111 35 24A, 27, 47, 80... 175 3 
Tone 101 N 

Mono. 63 S111'152 6 
Iladiola 60 Vol. 8 SIIl'138.... 2 See Note.. , .Ill 27 71k, 80 180 3 

Bud inle 62 Vol- 8 S111'138.... 3 5-3 5 2 See Note... .111 27, 71.4. 80 180 3 

Iladiola 64 Vol, 54 SRI'111 .... 4-, -4 26 See Note... .112 27, 50, 81 180 30 
Sen, I 1)12 

Radioln 66 Vol, 8 S111'139.... 2-I 3 See Note... , III 27, 45, 811 175 I 

Iladiola 67 Vol. 8 SRI'14I.... 24-4 26 See Note... .111 27, 50, 81 175 30 
Tone 21 N 

Phono- 63 S11I'I52, 
RAE68 \ol. 8 1'5311' 3-3-3 26 See Noe... .111 24, 27, 45, 80 175 1 

Tone 34 K 12 
Phono, 63 S111'152... 

1170 1 ol, 8 F 10-8-4 4 See Note... .11158 58, 56, 47, 80 175 1 

'Pone 21 N 6 
1471 \01. 8 Y50\11'.... 10-8-4 1 Sec Note... .11158 58, 56, 47, 80 175 3 

Tone 21 K12 6 
117113 \01, 20 '1'1119611 8 12 CSI23 .11169 31 32, 30 175 

Tone 41 . 1,C5112 
1172 Vol. 8 1 311311'.... 10-8-1 4 See Note... .11158 58, 56. 47, 80 175 3 

Tone 21 K 12 6 
1173 (with 47'8) .... Vol. 8 A 1031P. , . 10-111-8-8... 4 See Note... .11169 58, 56. 55, 47, 80.... 175 3 

Tone 41 P 6 
\ ictor 11E73 Vol, 2/8 1)111'250.... 2-2-2 3 See Note... .111 24\, 27, 45, 80 3 

Tone 22 P 
I'1 63 S111'152.... 

1173A (2A5 Output) 5 ol. 18 I' 10-111-8-8... 4 See Note... .11169 58, 56. 55, 2A5, 110... 175 1 

Tone 41 I' 6 
u,.p. S.11. 7 F 5 

1474 \ 105 K 10-10-7 2/1.1. C51175 11169 58. 56, 46, 82 175 7 
Tune 21 1. 6 10-10 15/19 C\1162 .11169 

1475 (47 Output)... Vol. 104 G 10-8-10 4/15 C\1175 11169 58, 55, 56, 47, 80.... 175 3 
Sen. 104 (1 
Tone 41 I' 6 

1175 (2A5 Output).. Sol. 17 P 10-8-10 1/15 C31175 11169 58. 56, 55, 2A5, 80... 175 I 

Tone 21 1' 6 
Sen. 7 F 5 

Victor 11E75 Vol. 102 1)14P1 15. 3--2.5-3 :3 See Note.. .111 26. 27, 45, 110 9 
Phouo. 6:1 :\ -.. .... 

1176, 1477 101. 105 K 10-10-7 ..... 2/14 CM 175 13169 ...... 58, 56, 46, 82 175 7 

Tone 21 L 6 10-10 15/19 C51162 1116') 
1178 (,ens Noise 

Suppressor) Vol. 7/20 Order from \lfr... 8910 4 CM172 11169 58, 56. 46, 82 175 3 
Tone ...j.. N 

1178 (\Vit.h Noise 
Suppressor) Vol. 20 T111'601..., 8910 4 CM 172 11169 55, 58, 56, 16, 8".... 175 3 

Sapp. 7 Order frown 31 fr.. 
Tone , . x. . N 

RAE79 Vol. 13 1.12 See No to A61 4-1 1 CM 170 11169 35, 24A, 27, 47, 80... 175 3 
Tone 101 N 

1'Ito110. 87 j See No le A5 
Radiola 80 Vol. 7 A5\11' See No to A76 2-:1-3 26 CM 173 11169 21. 27, 45,80 175 1 

:3 26 CS131 .1112 
11E80 \'ol. 8 510511' 10-8-10 4 See Note.. , .11158 58, 56, 55. 47, 80.... 175 3 

Tone 41 I' 6 
Sil. 9 G 

Phono. Order from Mfr.. 

j Data not substantiated, 
66 
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MALLORY-YAxt.Est RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONT^OLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. Trans. 

Cir- 
c11í1 Use 

Clr- I 

cult 
Correct 

Replacement Switch I Bias *Note Original 
Part 

Cir- 
cult 

Correct 
Replacement 

Note Vibr, 
Conn. 

Replace- 
men' 

*Note 

It./:.4. Continued 
11E81 Vol. 8 I: 10-111-I11.... 2/11 C\1175 13169 58, 56, 46, 82 173 7 

Tone 21 N. 6 10-10 15/19 C\1162 13169 
Phono. 16 T111'603. 

Itndinl:, 82.112 (with 
Ile to Control) . \ ol. 8 l'511' 2-3-3 26 See Note... .111 241, 27, 15, 80 175 1 

'hone 191 K12 
111:81 Vol. 100 Tlll'601.... 10-10 I See Note... .112 58, 56, 46, 82 175 3 

Tone 21 
Sapp. 7 E 6 

ISndiola 116 Vol. 3 1.5111' _2-3-3 26 See Note. .131 241, 27, 15, 80 175 1 

Tone 11)1 K 12 
Phono. 6:3 S111'152 

1190, 1190I' Vol. 100 'I'll1'622.... 6.1 3 4 11S215 58, 56, 2AS, 80 175 l 
B. 'Voile ..4.. 12110\íl'... 6131) 4/13 CM170 .8169 
T. Tone 41 UC503 

Supp. 7 E 
9111 Vol. 7 't''(MMP... :.43511 6832 12 CS121 78, 77, 38 

6811 15 TN 113 
1192 Recorder Vol. 16 N 7590 1 ItS215 56, 53, 80 1 

4198 I CSI33 
3536 15 TN I I3 

1193 Phonograph, . , Val. 63 Y 
1195 Elect.roln V ol. 63 Y 1 1867 9/15 U11190/C11161 .11171 77, 13, 257.5 
1199 Ilit;h Fidelity 

I.:loclrola Vol. 16 Order from VIfr... 12467 211 \VE.3510 61.7, 6C5, 6116, 213, 
Tone 41 11(:5115 6 11241) 28 11S215 51,3 14 
Exp. 15 I' 11196 28 ItS2l6.... 

Ezp.ISias 7 12111' 5212 13 115216 
121711 15 TS102 
12172 IS 3'S101 

100, 101 Vol. 7 E 6 6661 1/15 1111 189. ... .1181 6A7. 6F7, 38, I V.... 460 29 
M101 Vol. 17 M 6 1961 I 115213.. 32 287\1 C3 61)6, 6A7, 6117, 41... 175 10 

19511 24/15CNl50,Thto1 32 6287ñ1 C16 
.022-.02 Butler 1114 

1022 Victor Vol. 7 ÚC509 6 6821 I EN 1 111 37, 77, 78 38 
6821 15 'l\113 

103 Vol. 7 E 6 _ 2 6661 1 , 15 191 189 1181 617. 6F7. I I . I V .... 460 29 
11101 Vol. 17 M 6 4961 I 8521:3..... 32 287111 C3 61)6, 617, 6117, 41... 175 10 

1958 21/15 EN 150/TSI01 32 3287M 016 
.02-.112 .. Iltdler 1114 

N1105 Vol. 17 SHI'251 .... 6 4-4 1 EN 150 .11169 21 273 78, 617, 6117, 41 175 10 
6192 13 See Note... .6125 
3516 15 3'N 113 

N 107 Vol. 19 T11P603.... 6 See No Le A68 7776 I 11N211 20 253 C3 6116, 6:17, 75, 41, 84. 175 10 
696:5 15 TNIII 20 '5253 Cí6 
.1)2-.02 .. Buffer 1114 

M 108 Vol. 17 M 6 1961 I 115213..... 32 287M C3 61)6, 6A7, 667, 41... 175 10 
49511 21/15 C\ 150/'15101 32 G2871V C16 

Ní 109 Vol. 17 M 6 5069 I CN 15? 35 291 C3 61)6, 617, 667, 76, 
51151 15 

. 
í'S101 6\6.81. 175 111 

110, Ill Vol. 8 D 6 I 7590 I 1114215 58, 2117, 57, 2115, 80. 175 l 
Tone 34 L 7589 1/14 CN 150 

1122, I12A (DC - 
220V) Vol. 8 .115\1P 6728 25/15 UIi189. ... .14172 711, 617, 77. 13. 127.3. 175 

114 Vol. 8 F 6 6783 9/15 111190/CM 161 .11171 78, 6117, 77, 43, 257.5. 175 
115 Vol. 7 I) 6 I 7590 I 115215 58, 217, 57, 9A5, 80. 175 1 

Tone 31 I. 7589 1/14 CNI50 
11116 Vol. ... j.. \I 67311 I 11S213 24 273 C15 78, 617, 6117, 41, IV. 175 10/25 

Tone 31 0 6782 1 CSI31 
11781 13 See Note ... . 6125 
3516 IS TN 113 

117, 118, 119 Vol. 19 T11P603.... 6 7790 I 113215 617, 61)6, 6117, 41, 80 460 1 

1128 I 11S213.... 
7589 13 CN 1 So 
3796 IS TS105 

120 Vol. 19 Tli P607.... 7590 I I1S215 5555 2117, 2117, 58, 2A5, 80. 175 1 

Tone 31 1, 6 6187 13/11 CN 155/TS101 .11168 
121, 122 Vol. 19 T 11 P603.... 6571 I 11S215 58, 2217, "117, 215, 80. 370 1 

Tone 31 I 6 6703 1/13 C \ 155 
3796 15 TS105 

N1123 \ ol. 18 \I 6 See Nu le 168 7758 1 See Note... . 8173 7 221 61)6, 6117, 75, 41, 79. 175 10 
Tone II b 12 6963 15 T\ I I 1 

Supp. 7 12\11' 
124 Vol. 19 TIS 1'607.... 7590 I IlS21 S 58, 217, 2117, 215, 80. 175 1 

Tune 31 I. 6 6187 1/13 CN155'TS101 .11168 
125 l 01. 19 T111'603.... 6 7790 I 115211 617, 61)6, 6117, 41, 80 460 I 

5101 1/11 IS\_215 
12611 Vol. 9 1 50M P. .. 1:419 12 See Note... .11174 1.16, 34, 32. 30 460 
127 Vol. 19 TR136o:4.... 6986 12 ISM 257.... .lilt 6116, 617, 75, 41.... 370 

Tone II I, 6 6985 13 1IN231 
3796 15 T5105 

128, 128E Vol. 19 T111'603.... 77911 I 145215 606, 617, 6137, 41, 80 460 I 

Tone 31 L 1128 1 13S213 
7589 13 CN 150 
4525 15 TSI01 

13511 Vol. 45 Al .1198 12 CS123 106, 34, 30, 32, 19... 460 
Tone 41 N 

ACI1136 Vol. 18 T111'60:3.... 5 5 5 5.. 7790 I ItS2I5 606, 617, 6117, 41.80 460 I 

Tone 34 I 1198 I 65213 
Sen. 7 SIiP134.... 7589 14 CN150 

4525 IS TS101 
110, 141, 141 G Vol. 19 'lit P603.... 6571 I 145215 . - 58, 217, 2117, 56, 53, 

Tone 21. 0 6 6609 I RS216 80 445 I 

140, III. 1411', (Re- 
6626 14/15 CS121 TN I I I 

viseal) Vol. 19 T111'603.... 6889/6609.. I I1S216 58, 217, 2117, 56, 53, 
Tone 21 ÚC505 6 6626 13 IS CS121 /TNIII 80 445 I 

1428 Vol. 9 Y50\11'5... 6548 12 CS123 34, 30 175 
143 \ ol. 19 TRP603.... 7790 l 85215 6D6, 617, 75, 76, 42, 

Tone 41 0 6 4626 13/15 11N215 11177 5Z3 460 1 

Sen. 7 UC500 1619 15 TS101/T1'441 
ACR175 Vol. 17 P 10 1 11S215 617, 6K7, 61.7, 6116, 

Sen. 7 G 18 I BS2 16 6F5, 6F6, 5Z 1, 6E5. 460 1 

4 14 13S211 
210 Vol. 8 1) 6 I 75911 I 115215 58, 217, 57, 215, 80. 175 1 

Tone 34 I. 7589 1/14 E N 150 
211, 214. Vol. 19 Tiil'6113.... 6 7790 I I1S215 6A7, 6136, 6B7, 41, 80 460 1 

4-128 1 13521:1 
7589 13 CN 150 
3796 15 TS105 

220 Vol. 19 TIS 1'603.... 5555.. 6571 I 118215. 58, 2,17, 267, 2AS, 80. 175 1 

Tone 34 I. 6 6691 13/15 CNI51/CN140.11175 

Data not substantiated. * IMPORTANT: Read Notes in Note Section if specified in Note Column. 
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MALLORY-Y-Axr.SY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubos Used 
I I I F. 

Peak 

rar- ns. TCi 

cult Use 
Cir- 
cult 

Correct 
Replacement Switch Bias Note Original 

part 
Cir- 
cult 

Corroa 
Replacement " Note Vibr . 

Conn. 
Replace- 

maní 
* 
Note 

R. C.:1. -Continued 
221 

222 

223 

224, 221E 

225 

226 

23513 

28611 
21(1 

2111 (Revisal) 

21111 
212, 21:1 

260, 261 

Vol. 
'roue 

Vol. 
Tone 
Vol. 
'Pone 
Vol. 
Tone 

Vol. 

Vol. 
Tune 

Vol. 
Tone 
5 ol, 
Sol. 
Tone 

Vol. 
Tone 
Vol. 
Vol. 
Tone 
Sen. 
S o1. 

19 
34 

19 
31 
10 
:1l 
19 
34 

19 

19 
44 

4.5 
11 

45 
19 
21 

19 
21 

9 
19 
41 

7 
100 

Tit 1'603. 
I. 

TIU'6o3.... 
I, 
'I'lll'(,07 
1, 

T111'603 
1, 

3'1í P603. , 

'1 111'603 
I. 

M 
N 
\1 
'1'111'60:3 
0 

'I'Ill'603 
UC5(I5 
1'50511'.... 
1111'603.... 
O 
I IC500 
'I 111'622 

6 

6 

6 

6 

6 

6 

6571 
6703 
3796 
1 571 
6691 
61159 

77911 
11211 

7 589 
45"' 
7790 
5101 
77911 
1128 
7589 
1,25 
1198 

4198 
6571 
6609 
66.26 
6889/6609.. 
6626 
6318 
779(1 
1626 
1619 

1,441 ... 

I 

I/13 
15 

I 

1:1/I5 
13/15 

I 

I 

13 
15 

I 

1/14 
I 

I 

1:1/II 
15 
12 

12 
I 

1 

14/13 
I 

11/IS 
12 

I 

1:1/15 
15/13 

1. 

115215 
CNI55 
'I'S105 
1(5215 
CN151/í'N140.11175 
CNI50/í'N141 

RS215 
13S213 
CN 1 511 

'1'51(11 
115215 
I1\215 
115"1- 
55213 
CN150 
TSl01 
CS1:13 

C5133 
115215 
115216, . 

C512/1.N1111 
115216..... 

('5121 /TN I I I 

C5123 
115215 
11\215 

'I'S I O I / 3' 1'441 
115215 

.11176 

11177 

2.1. N'273 C21 

58, 217, 2117, 215, 80. 

58, 217, 2117, 2:15, 80. 

61)6, 617, 6117, :38, 84 

61)6, 617, 6117, 41, 80 

6 \7, 606, 6117, 41, 80 

61)9. 617, 6117, 42,80 

ICI,, 31, 30, 32, 19... 

1(:6, 31, 311, 32, 19... 
58. 217, 2117, 56, 53, 

80 

58, 2A7, 2117, 56, 53, 
80 

'3l 111 

61)6, 617, 75, 76, 42, 
513 

58, 56, 215, 80 

370 

175 

175 

160 

160 

4611 

460 

46(1 

.115 

115 
175 

460 

175 

I 

10 

I 

I 

1 

1 

I 

I 

1 

It.' one ...$.. 12011\11'... 643(1 1/13 CNI50 11169 
T. Tone 41 11:505 

Supe. 7 I 

262 (Two Types)... Vol. 45 'I'll I'603 It S.243 77911 I I(S21 5 61)6, 6A7, 76, 42, 513. 460 1 

ii.'Ione ...$.. 12(111511'... 77811 I 115216 
1'. Tone :31 0 7833 15/14/ 

19 11N231/TSI01 .11178 
Sen. 7 UC500 

262, 263 (1935 Pro- 
duct ion) Vol. 19 "1'111'603.... 7790 I 11S215 606, 6A7, 85, 76, 42, 

II. 'I' ' ... $.. 1 200511'... 7788 I 115216 811 460 1 

'1'. 'Pone :11 II 1831 14/19 C\1171 
Sen. 7 10500 

280 Vol. 100 Tit P622 6571 I1S215 58, 56, 55, 59, 57,3... 175 1 

II. Tone ... $.. 52(10511'... .[(157 13/14 CI\ 152 
T. 'l'onc 11 10:.505 

Su i q,. 7 I; 
2111 Vol. loo 1 111'622.... 7790 1 115215 61)6, 617, 85, 76, 42, 

II. 'Pone ... $.. 1 _200511'... 7-88 I 115216 57,3 460 1 

T. Tone 41 UC505 77119 13/14/ II\21I/ 
19 '1'5106.... .11179 

Rupp. 7 I IC5011 
31111 Sol. 7 Is 6 EX 15(1 65117 9/15 See Note... .11180 78, 77, 38, 2515 

Phono. 61 FI_ 
301 Vol. 7 E 6 6661 I/15 1111I89 .1181 6.47, 6F7, 41, IV.... 460 ..4.. 

I'hoeo. 16 0 6832 13 (75121 
310 \ ol. 7 I) 6 I 7.59(1 I 11521 S 58, 2A7, 57, 2A5, 110. 175 I 

Tone 34 L 75119 1/11 CN15(I 
Thum,. 63 í:I2 8 See No e :166 

Duo :120, Duo 321.. Vol. 19 'I'1í1'603.... 6571 I 11S21 5 58 217, 2117, 215, 80. 370 
'Pone 31 I, 6 6703 1 /13 CN 155 

Phono. ...$.. Order from Mfr... 1796 15 '1'5105 
32_2_, Duo :122, 

322E, Duo :122E.. Vol. 19 '1'111'60:3... 7790 I IIS215 61)6, 6.47, 6117, I1, 8(1 460 I 
Tone 34 I, 4428 I 115213 

Phono. ...$.. Order from AIfr... 7589 1:3 (:N ISO 
452^5 15 '1'5101 

327 Vol. 19 Tit P603, 6986 24 II \1257. .1111 61)6, 6A7, 75, 41.... 370 
Tune .II I, 6 6985 13 II N2:í1 

Phono. .. $.. Order from ?Ill.,. '3796 15 '15105 
330 331 5 ol. 19 111 1'607. 7590 25 1152 15 58, 2A7, 55, 56, 80, 53. 175 I 

'Pone 21 N 6 6555 25/1:1 EN 131 
Phono. 6:1 'I'111'600.... 6 1536 IS 'I'\ 11:3 

340, 3101'' Vol. 19 1131'603.... 65-1 I 115215 58, 217, 2137, 56, 53. 
Tone 21 0 66119 1 115216 80 VIS 1 

Phono. ... $.. Order from \1 fr... 6626 13/15 ES12I,TN 111 
310, 310E "All Wave 

I),,o" 1'01. I9 'F111'603.... 6609/6889.. I 1152216... 58, 217, 2117, 56, 53, 
Tone 21 1 0505 .. 6626 13/15:~í2I/'rN111 80 .145 I 

Pl,onu. ... $.. Order from 51 fr.. 
341, 312 Vol. 19 '1'111'6(13.... 7790 I 115215 61)6. 617, 75, 76, 42, 

Tone 11 11 6 1626 13/15 R\215 11177 5Z3 460 1 

Sen. 7 UC500 1619 15 '15101 /'1'I'4.í 1 

Phono. ... $.. Order fr Mfr.. 
Duo 380, Duu3801111 Vol. 11111 '1'1119622.... 6 6571 115215 58, 56, 55, 59, 57,3... 175 I 

T. Tone 41 1J:505 6571 1:1/I I CS152 
It. 'Tone ...$.. 12í10A11'... 6797 15 'I'SI01 

Su pp. 7 13 

Phono. ..$.. (toiler from 11f r.. 
Duo 3131 1,,l. 100 'I'111'622.... ...... 7790 1 115215 606, 617, 76, 85, 42, 

T. Tone 41 UC SIIS Sec Nu le 169 7788...... I 115216... 513 460 I 
R. Tone ...$.. Y2011\II'... 7789 13/19 11N231/TSiOb .11179 

Supt'. 7 10%00 
Eli -1210-12 Vol. 7 Sl0'134.... 10 4 115215 :35. 27. 211, 45, 80, 

'rune 41 N 4 I 115211 81. 51) 175 I 

Mike ...t.. V 
All -4229 Vol. I8 S111'251 .... 6 4-4 I CN I5í1 13169 24 273 711, 617, 6117, 41. . . . 175 10 

6192 13 5.'' Nula... . 13125 
3536 15 'I'\ 113 

2:3500-2 Vol. 9 15511' 6 6728 "5/17 1111119 11172 78,657.77,43. 1213. 175 

1t11)10 ELECTI(IC S ER1'ICF: (Hew 03 

Resew 3 Vol. 12 1\12 31 30 
Hosco S\V5 (AC)... Sol. 16 \ 8-8 _ See No e... .11:1 58. 56, 80 I 

Ilegen. 12 K 12 

It. P. C. (Radio l'nslu cls Corp. ) 
1,5 Vol. 10 N 6 I'47,1 32 135211 61:5. 6E6,11116, 6K7, 

7'one :14 1. 1'160 :32 C151 .1181 61,7, 51A 456 1 

1'311 I. 15 '1'5101 
L6 Vol. 18 N 6 I'474 :32 11S211 6C5, 6F6, 6E7, 6L7, 

Tone 44 1., 1'160 :12 E 5 151 .581 6Q7. 514 156 I 

1':30 I 15 '1'5101 

$ Data not subst ant ialed. 
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MALLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
I F. 
F- 

Trans. 
C1r- 
cult Use 

Cir- 
cult 

Correct 
Replacement 

Switch Bias *Noto Original 
part 

Cir- 
cult 

Correct 
Replacement *Note 

Vibr. 
Conn. 

Replace- 
ment "Note 

Types of Tubes Used 

R. 1'. /:.-Carut holed 
L7 Vol. 45 N 7 1'391 I 14N232 .1190 14 245C C3 106. 19,:30, 34 456 10 

'roue I, .01-.01 Bolter Ill I 

U6 Vol. 17 1105I4 6 41-6 4 1151172 . 113 :15 29.1 C:3 .l),, 6.47, 75, 6E6,111. 175 10 

'I one 22 Order from Mfr... 5 I,, 'I'S:05 
.007.. huller 1111 

1 Vol. 45 Sri P275.... 7 1'391 I II f\ 2:32 1490 14 245C C3 IC6, 19, 30, 32, 3 ... 456 10 

Tools 11 L .111-311 liull'er 1414 

7,5 \ul. 45 S111'275 7 I'958 I It N2:12 I190 14 245C 1:3 IC6, 19, 30, 32,:31... 456 10 

Touu 

co. 
4I I. - - 

.01-.01 Ilulrer 1414 

1tAI)I(1 Itl;(:FrTO1t 
u13 Vol. 7 S11r131.... 21A. 27 175 

"C" Announcer.... P. ol. 16 N 811 4 14S211 . .113 27. 47, 89 I 

Ser. 70 Power :\mp. Vol. 16 L 8-8-3-8 :3 See ote... .113 56, 215, 8(1 I 

Sor. ISO Power Arno. Vol. 16 L .... 8-11-3-8 3 See Nole... .113 56. 253, 82 12 

II 11110 'I'll 111I NC 4: 0. 
S:107 I)oerle Band - 

Spread 1ol. 12 K122 57. _215 

:108 "19" Tw Molex.. [leg. 11 K 12 19 

Ril. 29 'I' 
2115 "53" Twinplex. \ ol. 16 \I 53 

lieges. II Y25511'.... .... ....... 
2177 f)oerle 3 Tube 

(A(:) Vol. 7 J .... 78 er 58. 77 or 57.:17 
or 57 

IHAI/10'11i1)1'1: (Al.w sec IJ. S. Radio and 'I'elevisio n) 
G Console Vol. 6 1.7 6 8-7113 211 IiS213 .1166 .... ':1 \, 27, 45, 80 1 

Torre. 41 N ...... ..... 
II Co sole Vol. 7 ÚC5111 8-8-8 28 115213 .1166 221A, 27, 15, 80 I 

'rune 41 N 
S2. (Too Types).... Sol. 8 14001' 1-3-1 :1 See No e... .131 24A, 27, 45, 80 3 

Tons .11 N 
2711 (Early A IA.te). P. 01. It 1105181 S. NO Ie 527 8-8 I ItS2l'I .1366 21:5. 27, 45, 80 1 

101. 6 1'7 See¡No I.,, A I 

62. 61 Vol. 6 I''7 841-8 211 ItS213 .1166 21:1, 27, -15, 80 I 

Tone 11 N 

7011 Vol. 15 11 280:3 I 05133 ...... 35, .7, 17, 80 262 3 

Tone 4I 110502 2719 13 CS123 
21152 14 cS123 

7111, 7211, 7311 5 01. 15 0 2801 I CS133 35, 27, 47, 80 262 3 

'Tune 31 1'(:5(12 2852 17 CS123 
7114 (First Ty ... 1 ol. 6 l'7 «-ri I 145213 .1166 24 1. 45, 80 1 

,..') 
7411 (Sermon 1 ype). Vol. 6 (7 11-8 I 14.921 I .1166 2IA. 47, 80 1 

1fA111)LEI. 
Marvel° & Monroe 

10 1)12 ^_-1-I 2-I ... 3 See Note... .Ill 226, 27, 71.A, 80 I1 

Marvell 30, 511222, 
Monroe Sol. 11 A5 NIP 4-4-2 3 See Note. .411 35, 56, 47, 80 3 

S14O23 Marvelo & 
NI 0[11-0C ('Trio 
Tune Dynamic).. Vol. 12 A5N11' º-3-2.-2 3 Ser. Note... .Ill 35. 56, 17, 110 3 

SI122 I Little L.nsder 1 ul. 6 E7 4 4-4 1 CN 150 113 24 1, 17, 80 I 

S14225 NIurvelo "6" 
Midget Vol. 12 A5\I I' 4-4-1. 3 C\1 L73 113 '15 56, 47, 80 3 

'Pone G12 12 
511227 Butt. Super.. Vol. 62 N '11 10 456 

Tone. 22 UC5(12 
SI1228 .Nlarvelo.... Sol. 8 F 8-8 I See Note... .11:3 '65 21A, 47, 80 175 1 

Tone 22 K12 
SI12229 10 Tube 

Super Vol. 6 G12 10-10 I See Note... .113 56, 57, 58, 47, 80.... 175 1 

Tone 22 6 12 ... . 

5112:40 (1933-12 
Tube Super) Vol. 15 7,12 11-84 3 See Note... .113 58, 56, 57, 16, 82.... 175 3 

Tone 11 11(151(2 8 19 TSI(16 
Sope. 12 Ell 

5112:31 "193:1" Con. - 
part 5 '1 ube Vol. 6 (i7 2 8-1 25 CM 171 57, 58, 55, 17, 80.... ...t.. I 

Sli232 "Little 
Master" Vol. 7 G - 8-1 1 C\1171 R3 58, 57, 17,110 I 

5112:33 (19:1:3 12 
Tube Super) Vol. 16 N 8-8-8 3 CN 155 143 56, 57, 58, 47, 80.... ... j.. 3 

'roue. 22 IÚ2 1 15 TS105 
SI1231 (19:33-IO 

Tube Super) Vol. 15 N 8-8-8 3 CN155 .113 56, 58, 55, 47, 80.... ...j.. 3 

Tone 41 612 
Stipp. 12 1112 

5112:35 (1933-5 
Tube Super) Vol. 17 N 8-8 I CN152 .113 57, 511, 55, 17, 80.......j.. 1 

5142:36 NIarvelu 
(1932 9 Tube).... Vol. 62 N 12-8 34 See Note... .113 ...... 35, 24A, 27, 47, 80...... j.. 1 

'fosse 22 K 1 2 .... ...... . 

5112:17 1)eL..xe 5 
Tube Vol. 6 G7 _ 8-4 1 C\1171 R3 57, 58, 47, 80 ... j.. 1 

'Pone 22 1:12 
511213 "19:1:1" 7 

Tube Super Vol. 56 N 8-8 1 CN 152 .113 56, 57, 511, 55, 17, Ií11. ... t.. 
'l one 22 K 12 

511248 Monroe Vol. 10 1:)12 1-2-1-1-2 3 See Note... , III 26, 27, 71.1, 80 11 

511219 Nlarvelo.... VoL 1 912 j ...j.. See: Note... .114 26, 27, 50, 80 I/I I 

Tuue 22 G12 
511270 (19:14) 15 

S% all Amp. (AC). \ol. 16 \I 8-8-8 :30 I1S213 .1166 57, 56, 2 53. 57.3 1 

Tone 41 NI Ill 15 TS101 
511271 (19:3130 

Watt Amp.) Vol. 16 M 8-8-8 30 Ser. Note. 133 57, 56, 2A3, 51:3 1 

Tone 11 NI 10 15 TSIOI 
SI1271 (1931) 15 

Watt. Atop. (DC). Vol. 16 NI 8-8 21 I1S213 .1166 39, 37, 2A3 
10 IS 'IS101 

5142803 Wait 
Amp.) Vol. 16 \I 8-8 I 115213 .1166 57, 2A5, 110 I 

Phono. 16 k 12 111 15 TS101 , 

5112117 Octotnat ic... 1 ol. 17 M 3-8 I Se. Note... .113 58, 2'47. 2A6, 2A5, 80. ... j.. 1 

'rune 22 6122 1(1 20 TS1(11 
15 TSIo:3 

951 1,.l. 6 117 6 _ 9112 11 1 11182 .1131 647. 78, 75, 43. 257,5. 265 

956, 958 tul. 17 S1 6 9659 I CN152 .113 57, 58, 2 56, 2A5, 80. 465 1 

Tone 22 512 8876 15 TS101 

j Dala not substantiated. ISII'(l4 ['ANT: Item' Notes in Note Section if specified in Note Column. 
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CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Clr- 
cult 

MANUFACTURER 
AND MODEL Use I 

Cir- 
coif 

Correct 
Replacement I Switch Bias * Note Original 

part 
Cir- 
cult I 

Correct 
Replacement 

* Note Vibr. 
Conn. I 

Replace- 
ment *Note 

RAIN)LEK-Continu ed 
10951 Vol. 6 1-1- 6 2 9412 11 1113182 .1331 617, 78, 75, 43. 25.75. 262 10953 \ ul. 7 K EX 150 7- I I C V 151 58, 57, 215, 80 I 5 15 TSIO1 
10956 Vol. 17 11 6 9659 I C\ 152 .113 57, 511. 216, 215,'80. 465 I Tone 22 1.12 8876 15 '15101 1096'2 Vol. 6 67 _ 4-4 .3 See Note... .133 78, 77, 42, 80 1 Tone "_2 L 
10963, 111961 Vol. 15 111 4-4 4 See Note... .11:3 617, 7ft, 75, 12, 80.., 465 I Tone L 5 lo 'ISMS 

5 15 TS1111 
10966 Vol. 6 G7 _ 1.-4 4 See Nnle... .11:3 61)6, 6C6, 42, 811.... l 

S 19 'TS105 
5 15 TS101 1096- Vol. 6 1, 1(\400 2014-5-5.... 6/15 1113189 1198 78. 44, 43, 2575 456 10968 (32 Volt) .... Vol. 15 M 6-111 I C V 152 113 34 F292 C:t 617, 78, 75, -12, 81... 456 10 Tone 22 1, 5-5 15 T\ 110 
.05-.05 Ilufl'er 1114 10969 Vol. 54 111 5 19 TSI05 1:16, 34, 32, 30, 19... 456 Tone 1 

10970 Vol. 17 N I.-8-4 26 C41175 11:1 711, 37, 85, 42, 80.... 456 I 'Pone 41 L 
K16700 Vol. 6 1112 6 20-12 27 1111182 13115 61)6, 6C6, 2517 1.16701 Vol. 18 N 3' ... 20-12 27 1111182 .11115 617, 61)6. 75, 2547.. 456 1116702 Sol. 18 N 7 8-8 1 See Note... .113 48 See Note C8 IC6, 144, 75, :30, 19. 456 10 .005 Buffer 131.1 
1116701 Vol. 18 N 7 11-8 1 See Note... .11:3 48 See Not e C8 IC6, 31, 30, 19 456 10 .005 Buffer 1114 K 16705 Vol. 17 N 6 :111 27 CN 145 . 138 6:47. 61)6, 75, 43, 312 CS 125 2575 456 1116706 Sol. 18 N ..j.. l0 -I0 4 1/I5 CNISI/TSIOI .113 647, 61)6, 76, 42, 80. 456 1 'Forte ""_ 1. 
1116722 1 ol. 17 N 13-8 4 C M 172 B3 647. 6117, 76, 6F5, Tone :11 I, 5 15 Ts' us 32, 80 456 I K 16725 Vol. 45 N 4-8 I C\ 151 B3 6117. 6,48, 61)6, 76, Tone 22 N 5 15 TS105 6115.80 456 1 1(16728 Vol. 17 N 20-1-55.... 6/15 Ul1189 .11913 617. 6117, 75, 43, Toile 22 1 2525 456 K16740 Vol. 17 N 6 P3:37 6 CN 145..... .1112 1 617, 61)6, 75, 43, 

1'30-1 15 1'S 105 2525 456 K16743 Vol. 45 SI3P275.... 7 1'958 1 H\2:32 1390 14 245C C3 IC6, 31. 30, :32, 19... 456 10 Tone 44 L 111-.01 Buffer . BI1 K16746 Vol. 18 N 7 1'958 1 1íN232 1390 14 215C C3 IC6, 34. 30, 19 356 10 Tone 0 .01-.01 Buffer 1314 1116717 Vol. 18 N 6 1'950 1 CN151 .133 648. 6K7, 607, 6F6, Tone 34 I, 5W I 456 1 K16718 Vol. 18 N 6 P160 1 CNI51 6.47. 61)6, 75, 12. 80. .156 I K16749 Vol.' 113 N 7 1.958 I li\2:32 1390 413 See Not a C8 IC6, 31. 1115, I F1... 456 10 1116751 Vol. 17 N 6 .... 8 1 33 1,817.... .... 61,7, 618. 607 6L6, 'rone 2"_ 0 I -H 3 C\ 151 11181 6G5, 51V4(' 456 1 
4 13 (:S 1'11 
5 IS TS101 

1116753 Vol. 15 0 6 Tuner Seel io it 6117, 618, 6116. 6C5, 'Pone 22 I I'll56 3 \VE3540... 6G5, 5W4, 85, 61)6, P1158 14 11 E3511).... 12, 45, 80, 8:3\'.... 456 I/j 1'1155 :3 CSI35 
1'101:3 13 CSI31 
P301 15 TS101 
.Amplifier See Lion 
1'1156 11r E3510.. 
P950 
pi2118 

1:1 

... j.. (-1-.151 
See \olr, .11125 

1'301 15 Ts' 01 K16756 Vol. I8 N 6 1'950 1 CN 151 .1181 6413. 61:7. 6116. 615, Tone 34 j See No te 45 61'6. 511,1 456 1 K16759 Vol. 17 N 6 ...... 8 3 W E817 6117. 648, 607, 616, Tone 22 O 4-8 3 C\ 151 .111111 5W1, 665 456 1 5 15 TSI05 
K 16772 Vol. 18 N 1477 25 115215 .133 647, 6117. 75, 6C5, 'Pone 44 K12 6 1.176 25 11S216.. , .. 656. 80, 665 465 1 K 16773 Vol. 18 N 617, 61)6, 75, 76. 48. 465 I Tone L 6 
K 16777 Vol. 20 50041 No. I See No to .519 3167 25 ItN215 118 6117, 6L7, 6.17, 6116, Tone 22 1112 6 1476 25 I1S216 6C5, 6F6, 5Z3, 6E5. 465 1 3170 19 1'S I Orr 

1110 13 CS1:31 
8876 15 TSIUS 

K167110 Vol. 15 750'31 No. 1 See No to 419 3)60 1 CN152 413 See Not. e C11 15, 6A7, 76, 19, 6E5. 465 lu 'Pone 44 112 6 3159 1:1 CSI 2 1 

8876 15 TS' 05 1116790 1 01. 18 N 6 8 8 2:3 1111262 .1150 6C6, 61)6, 75, 42, 80. 465 1 1110825 Vol. 17 UCSI 3 6 1'795 I 04117^_ 15 294 C:3 606. 617, 6117, 75, Tone 22 Order from Stir... 6861 15 '1'511)1 656, 81 175 10 .0(175 IIOlfer 1314 

REI.IANCE 
L5 Vol. 18 N 6 P471 32 11S211 63'5, 63'6. 6116, 6117, Tune :14 1 '160 :12 CN 151 .1181 61,7. 5Z4 456 

' 
1 

':3111 15 1511)1 IA, Vol. 18 N 6 '471 :12 115211 6C5, 61'6, 6117, 617, Tone 41. L ' 161) 32 C \ 151 .1181 607. 5Z4 456 1 :301 15 14101 L7 Vol. 15 N 7 '391 I I3\2:12 1190 14 215C C:3 IC6, 19,:30,34 456 10 Tone I .01-.01 ISua'er 1114 Z4 \ ut. .15 S11'275.... I'391 1 BN2:32 1190 14 245C C:S IC6, 19, 30, :52, 31... .156 10 Tone 4.1 I. .01-.01 Buffer .1111 Z5 Vol. 15 S li 1'275.... 1'95)1 I 1íN 2:32 11911 14 215C C:S IC6, 30, 19, 32, 31... 456 10 'rune 41 1, .1)1-.111 Buffer 1311 

REM 4E1í 
10 Vol. 58 II 8-8 4 See Note... .13:3 15 214, 27, 47. 80... 180 1 10-3 "Cameo" Vol. 6 1112 6 EX300 11-8 1 See Note... .I13 27, 58, 57, 47, 80.... 250 I Tone 22 1112 
10-3 "Carnet,' (Willi 

2A5 Output) Vol. 6 1112 6 11-8 4 See Note... .113- 27, 58, 57, 2.45, 80... 250 I Tune "_" Y 
10-I \ 01. 76 N 6 8-8 4 See Note... .133 617, 78, 617, 42, 80 . 450 I Tone 76 N 
11 Vol. 6 1 EX 100 8-4-2 :3 NIN275.... 211, 47, 80 3 Tone 31 1112 
14 Vol. 6 Y EX41111 8-4-2 3 M N275.... 241, 27, 45, 80 :1 Tone 34 H12 

J Data not. substantiated. 
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MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 1. F. 

Peak 

Trans 
Cir- 
cult Use Cir- 

cult 
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Replacement Switch Bias *Note Original 
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Cir- 
cult 
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*Note Vibr. 
Conn. 

Re.lace- 
meet 

*Note 

REM LEO-Contiuueel 
15 Vol. 58 II 3 8-8 4 See Note... . Ill 51, 24A. 27, 17, 80... 180 1 

15-3 Vol. 13 N. 8-8 4 11821'1 .1166 56. 58, 57, 17, 82.... 180 3 
T 1112 6 4 13 CSI:tl 
Stipp. 12 N 

17 Vol. 6 Y 8-12 1/17 N1 N275.... 24A, 27, 45, 80 180 3 
Tone 31 1112 

19 Vol. 15 N 8-6-8 3 M N275. .. :t5, 215, 27, 17, 80... 180 ... j. . 

Tone 11 1 
Sen. 7 II 

21 \1inueUe Vol. 6 117 6 3 11-8 4 See Note... .113 35, 215, 17, 80 I 

21-:1 Vol. 14 N 8-4. 4 C!V 171 113 57, 47, 82 250 I 

'Pone "' 1 .. 
214 Vol. 18 N 6 8-8 4 C41172 113 2A7, 58. 2117, 2A5, 80. 450 1 

Tone 76 j See No le A5 
26 (First Type) 

"Sonny" \ ol. 6 1112 6 8 -It I CN 142 113 77, 78, 43, 25'!.5 450 
10 15 TSI01 

26 (Above 51760) 
"Scotty" Vol. 6 1112 6 8-8 6 CN 142 .133 6A7, 78, 77, 13, 25/.5. 450 

10 15 
27 "Scotty" Sol. 17 N 6 8-8 I CN (52 (13 34 2'12 6A7, 78. 61t7, 89, I V, 

10 15 TS101 81 465 10 
29 Vol. 12 N _2, 01A, 12 ... j. . 

(Sias 9 X 
Fil. 29 It 6 

3(1 Vol. 6 1112 6 4 1 I CN150 113 6.57, 61'7, 41. 81 450 25 
:15 Auto Vol. 18 500N1 No. I Sw No le A 1 8-4 I CN I51 .113 34 292 657, 78, 75, 41, 81... 150 10 

Tone 20_ j Sire No le AS 10-10 15 T\ I I I 

36 Auto Radio Sol. 18 N 6 4-1 1 C\1160 61)6, 647, 75, 76, II. 250 
8 14 CSI23 

40 Vol. 6 1-11 6 4-1 1 CN 150 .113 6A7, 6F7, 41, 114 450 25 
42 (:\bove 53968)... \ ol. III N 6 8-8 4 C51172 .133 61)6. 6A7, 75, 42, 80. 450 I 

53 (s hove 51862)... 5 ol. 6 1112 6 8-4 1 CN 151 .113 6.57, 61)6, 53, 42, 80. 450 1 

53C ( Shove 56208) . Vol. 6 1112 6 8-4 1 CN 151 .11:1 6A7. 61)6. 76, 422, 80. 450 1 

ItEI'IJIBI.IC INDUST ItIES 
Sky Ilawk Patricia,,. Vol. 6 G12 6 965 8 1111182 .113 78. 77, 43, 25Z5 175 

928 15 TS102 
ISIS & Jr Sol. 6 (:12 4-4 4 See No e... . B3 57, 58, 47, 80 175 1 

1105, 1106 "Sky - 
hawk" Vol. 18 N 4-14-8-8-4.. ... j.. See Note... .133 78, 6,17, 75, 42, 25Z5. 175 

'Pone 76 NI 

SL51) "Skyhawk' .. Sol. 76 N 6 496 4 See Note... .113 6A7, 78, 75, 42, 80... 175 I 

Tone 76 NI 928 19 TS102 
SL6 "Skyhawk' .... Vol. 6 GI2 6 1085 8 1111182 113 77, 78, 43, 257.5 115 

Tone 51 928 15 '1'5102 
SL61) "Skyhawk".. Vol. 18 N 6 1085 8 1-11182 .113 78, 6:57, 75. 13, 25Z5. 175 

'/'one 21 \I 
111'51: Sol. 6 G 12 6 4-10-i 8 1111182 .11182 . .... 77. 78, 43, 25%5 115 

25 15 TS103 
CS6 Vol. 17 N 6 4-4 4 See Note... . 63 77, 78, 75, 49, 80.... 115 1 

Tone 01 51 25 19 TSto3 
T1.6C Vol. Il N 4-4 4 See Note... .113 78, 6A7, 75, 42, 80... 175 1 

Tone 21 51 25 19 TS103 
T11513 Sol. 17 N 6 8-4 25 See Note... .113 6A7, 78, 75, 12, 80... 175 

25 19 TS103 

IRK It 51)10 1.5/00114 TORIES 
1 Tube I1'rnsl K 

Long Wave Vol 6 S111'26:1.... 6 EX500 12-8-5 6/15 C\145'TS105 61)6, 6C6. 43. 25%5.. 
111% 1'4 (AC -1)C).... Vol. 6 5111'263.... I^') 500 12-8-5 6/15 ;NI Is /15105 61)6. 6C6, 4:1, 257,5.. 
I3IvS5 Radio Keg... Sol. 6 G7 6 3 12-8-5 6/15 CN115/TS105 6C6, 61)6, 85, 13, 

25Z5 175 
IIK6OG Vol. 15 N 8-8 I CN152 2:57, 58, 55, 56, 2116, 

80 175 3 
It K601. Vol. 17 N 6 8-8 I CN 152.... 2257, 58, 55, 56, 266, 

80 115 3 
421, 102, 123, 424... Vol. 6 S111'263.... 225-10 27 1'1.182 .13115 61)6, 6C6, 43, 2525.. 
425. 426, 127, 428... Vol. 6 S11I'263.... EX500 1-4 I C\ 150 61D6, 6C6, 42, 80.... I 

521, 522 Sol. 18 N 25-10-5 27/15 1111180 .1195 647. 61)6, 75, 43, 
0525 465 

534 Vol. 18 N 8-8 .1 C\117' 113 6:57, 6D6, 75, 42, 80. 465 1 

Tone 22 (:12 
631 613 Vol. 18 N 8-8 4 C51172 . 03 647, 61)6, 75, 42, 813. 465 I 

Tone 22 (712 

134)1:KE IN7'EIIN ST ION \1. 
Arlab 51 Sol. 56 N 8-8 I See Note... .113 56, 58, 55, 245, 80... ... j.. 1 

25 1.5 '1'51(33 

ROOTS AU'1'l) ItA III l) 
55 4'0l. 18 25051 No. I See Note A I 10-10 15 'I'N III 78, 647, 85.41, 79... ... j. . 

ROYAL 
94 Vol. 7 J 1-4 6 CN 110 .113 78, 77, 43, 2575 

5 15 TS101 

S 510: ENT 
20 Vol. 15 N 6 8-8-8 7 RS213 . B66 61)6, 6C6, 76, 12, 80. 525 I 

S,0. 12 K12 

N 5 VI L. It 51)10 ',NCI RF:1:111N C 
557 Sol. 6 G7 _ 4-4 4 See Note... .113 58, 57, 47, 81) 1 

'Pone 31 M 
589 Vol. 7 G7 2 39, 36, 89 

'Pone 34 M 
715 Vol. 6 (:7 2 1-8 1 See Note... .113 57, 56, 58, 47, 80.... ... j.. 1 

E. II. SCOTT It 51/10 LAIC. 
"All Wave Super" 

115 l'e r Vol. 12 1, 8-8-8 3 6S2í3 .1166 244, 27, 45, 80 470 3 
"Worlds Itecord" 

SC -AC 10. Vol. 7 7 27, 22, 45, 80 ... j. . 

1933 Del.uae A VC 
Super Vol. 20 501)51 No. I See Note SI9 8-8-8 3 \V K:117 113 58, 57, SVunderlich, 

'I one 2' j See No to SS 56, 45, 80............. 2.. 3 

SEARS -ROEBUCK CO. "Sil verton e- (.Also see C olonia I). 
FF Vol. 4 (ill j ...j.. See Note... .111 26, 27, 124 11 
J Vol. 4 G12 '3-" I See Note... .01 26, 27, 71:5 II 
9 Tube Super A VC. Vol. 11 N 7051 31 115213 35, 21, 27, 47, 80.... 175 I 

Tone I I K12 7078 31 ItS215 

j Data not substantial vl. IMPORT SNi': Head Note» in Note Sect 'f &prrilied in Note (:olun o. 
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MALLORY -W/11 -1Y RADIO SERVICE ENiCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cir 
cult Use 

Cir- 
cult 

Correct 
Replacement Switch Bias " Note Original 

Part 
Cir- 
cult 

Correct * 
Replacement I 

*Note Vibr. 
Conn. 

Replace- 
ment 

* 
Note 

SEA RS-R(1E1111(:K- Continue .1 

f1, 
f61' 

II 
IIum. 

66 
66 

S1á1'266.... 
S131'266.,,. 

8 
0175111'.... 

I 

I 

1S21'1 
35221'1 

21, 45, 80 
15 21,\. IS. 811 

3 
1 

17 5731.1 1 15216 35 211. 15.80 
171' 16. I 15216 '15 ^- I \. IS, 80 
19-125 ...... 17581' 4 15211 35 21A. 15, I01 1 
41, 111', 12 57:11 5 4 15216 211. 15, 80 1 
41 Vol. 6 117 I 1758 4 35211 '15 21A. 27. 47. IIIL.. 175 I 

47, 18 Vol. 6 117 _ 17511 4 3521:1 15 º4 \. , 7, 27, 80... 175 3 
49, 511 Vol. ...$.. C12 1-2-1-1 3/13 See \ote... .l11 26. 27, 711. 811 11 
so A \ C Vol. 7 If !47581' 4 115213 '15 21 \, 27, 47, 80... 175 7 
52 \ul. 6 67 1-2-1-2 3/14 See Not.... .ISI 27, IS, 110 :1 
5:3, 51 (I':ulury 

Model 91) Vol. 6 1:7 1-2-1-2 3/14 Ser Note... .ISI 27, 15. 80 3 
56 Vol. 6 (:12 1-2-1-2 3/14 Ser Note... .III 211, 27. 15, 80 :1 
62 Vol. 6 117 6 8 25 1áS213 57, 511, _`IA, 47, 811... 175 :1 

'Pone 57 N 4 13 Sn' \olr.. , . 0:1 
65, 69 7'oae 31 N II 12 Srr \',,te... .133 30 'á_2. 33, I3ullast 

20 19 'l'5102 No. 31 175 
94, 95, 99 Vol. 6 G7 12-1-2 '1/11 See Note... .131 27. IS. 80 :1 
loo Vol. 6 G12 1-2-1-2 3/I I Ser Note... .111 241, 27. 45, 80 3 
10711162 1 ol. 18 UC512 11-11 I 11 \ 212 113 19 2 19 C3 61)6, 61,7, 76. 75, 6115. 465 10 

Tone 22 6 I, .011.5 Buffer .1114 
1(18 Vol. G12 - - -_... 3/1.1 Ser Note... .I31 27. 26. 71 A, Ill) II 
109 \ ol. 6 (:12 8-8-8 .16 \I N275. 21\. 27, 45, 80 3 
110 Vol. 71 * Seo No le 15 13-8-8 16 51\275. ...... 27, 15. 80 I III, 112 Vol. 6 1-112 8-8-8 41, \I \215... ...... '21 A, 27. 15. 80 3 

114 Ilum. 66 Sll I'__266.... 8 I 11S21:3 21.5, 15, III) 1 

218 \ ol. 6 * Sae No to A5 8-8-8 46 \I N275.... 21 \. 27, 45. 80 1 

566 Vol. 18 ÚC512 6 119-20 1 C\1171 139:3 :15 291 C:1 6 \8, oK7, 75.41, 81- 
.01 !totter 1111 67,4 465 10 

666 Vol. 18 UC512 119-21 I CN151 .1192 :IS 291 C3 6I. 7. 1,18.6Q7,6N6, 
,111 Itulfrr 1114 81-6\S 465 10 

11:10 Vol. 6 C12 15-5 \IN2_7:3.... _241.27 ,5.80 :1 
1150 Ilium 66 S111'266.... 1)175111'.... I 11S213 211. Ia. 80 3 
1152 1157:11k,... 4 IáS216 21k, 15, 80 I 

1170 Itun,. 66 S11I'266.... 1)17581'.... 1 115211 21A.45.80 3 
1250 1117581'.... 4 13S213 24:\. 45, 80 1 

1252 1758k 4 11S2I:1 _24A, or :35, 47, 110.... 1 

17581' 4 11S213 
126(1 Hunt. 66 S10'266.... 1)175111'.... I 115213 215, .5. 80 :1 
1280, 1282 Vol. 6 1, 8-16 :11 See Note... .11:3 21k, 27, 45, 80 175 I 

Tone 22 K 12 
1:110, 1:112 115731,\.... 4 118216 :15 or 241, 45. 80.... ...... 3 
1320, 1322, 1324.... Vol, 6 117 I 4758 \ 4 115213 35, 2.1.1, 47, 27, 811... 175 3 

47581' 4 IíS213 
1370 Vol. 7 H 1161_2'_' 4 1152I:3 :35, 2IA, 47, 80 1 
1:370, 1371 /\V/ 

'I'ep Field 
1386 

Vol, 
Vol. 

7 
6 

F 
117 I 

8-8 
1758 

I 

4 
See Note... 
ItS2l'I 

. 113 215, 35, 17, Ito 
35. 21A, 17, 27, 80... 175 

1 

:1 
1:190. 1400, 1102, 

14)14, 1406 Vol. 6 147 1 4758 4 1áS213..... 21:\, 35. 47, 27, 80.., 175 3 
1420 5731 \ I HS_ 16 21 5 or :35. 45. 80.... ...... I 
1430 Vol. 7 II 1758 4 11S213 241. 27, :15, 47, 80... 175 7 
1150 Sol. 6 117 1 1758 4 115213 15. 211. 47. 27. 80... 175 3 

1462 Tone 21 N 1758 25 11S213 13. 211, 47. 27, 1111... 175 1 

1480, 1482, 1484.... Vol. 7 II ...... 4758 2:1 115213 15, 24A, 27, 47. 811... 175 1 

'Pone 57 N 
1506 Vol, It IS _ I -I -I 21, 5..0 \ote... .III 51,'24\, 17.8(1 175 1 

151(1 Vol, 7 II 47511 4 11521:1 27, :15, 24:\, 47, 80... 173 7 1512\. 1520, 1522. 
1522.\ Vol. 109 N 7078 4 115215 27. 35, 211, 47, 119. .. 175 1 

Tono 22 K12 7(151 4 115213 
1560, 1562, 1561.... Vol. IS N 8 12 CS12'1 :10, :32, :13 175 

'Pone 57 N 5 17 '1'5101 
1570, 1572, 1574.... Tone 22 N 8 12 See Note... . 11:1 30, :12, :33 175 

20 19 '1'5102_ 
1580, 1582, 1581, 

15116 Vol. 6 H 1 _2 8-8 25 115411 .1166 57, 58, 211, 47, 56, 80. 175 3 
'Pone 57 N 4 13 See Note, . , . 1(3 

1590, 1592 Vol. 6 1112 47581' 23 135221:1 57. 58, 21.5, 47. 80... 175 I 
'Pone 57 N 

1600 4-4 I See Note... .113 241. 27, 80 101)0 I 
1620, 1622 Vol. 29 II 6 30, :12 or :31 'C1 
1626 Vol, IS N 8876 15 '1'5105 39, 36, 85, 41 175 
1630 Vol. 6 1112 7236 2:1 115215 57, 58, 46, 56, 80, , .. 175 3 

'Pone 57 N 4958 2:1 115213 
1610 'Pone 2 1105116 8-8 34, 51 F.017 1366 57, 513, 46, 83 175 7 

Phanlon, 7 \V 
1650 5 ol. 15 0 8-8 2:1 115213 .1366 58, 56, 27, 17, 80.... 175 3 

'rune 57 N 
16.52, 1651 Vol. 15 U 14 t2 \V1;1647 58, 56, 27, 16,80.. 175 3 

'Pone 57 N 8 ... i .. 55E817 
1660 Vol. 6 1112 8 -It 2:1 115213 . 066 ...... :39, 36. 89, 80 175 I 
167(1 Warty) Vol. 15 O 8-8 2:3 1(5213 .1166 58, 56, 27, 17, 80.. , . 175 3 

'fono 57 N ...... 
16711 (Late) "11"... Vol. IS U 8-8 23 IIS213 .066 58. 56. 27, 47, 21A, 80. 175 3 

Tone 57 N 
1700 Vol. 68 1)12 6 913(1 2') CM 165 1151 617, 6117, 77, 4:1, 

5 15 Tsui' 2575 175 
170:1 Vol. 6 13C509 6 I \300 118311 2:1 C\1161 78, 77. 13. 11 
1701 \ ,,l. 56 N 6 1181:11 1 CM 162 6..57, 78, 6117. 13, I V. 480 
1705 Vol. 

'Pone 
19 
57 

Tit P609.. 
I) 

6 118624. 23 I(S213 617, 78, 41, 85, 84... 175 

Sen. 7 55501' 
17116, 1707 Vol. 18 N 6 1111.188 2:1 115213 41, 75, 78, 617, 8.1... 480 I 

1708, 1709 5 ol. 18 N 1172:16 2:3 11S215 78, 617, 75, 15, 37, 80. 175 :1 

Tone. 57 N 1181101 2:1 115213 
Sen. 7 I IC5110 

1708A 5 ol. 62 N 118188 23 115213 617, 78, 37, 42, 831. 175 1 

'1'onc ...t. N 
1710 Vol. 29 U 118389 1:1/19CSI23/'1'5102 30 910, 951, Ballast 

No. 52 175 
1711 Vol. 29 U 118357 13/19 CS123/'1'5102 951), 951.: 30, ltallasl 

No. 52 175 
17111 Vol. 29 U 118357 1:3/19 CS123/TSI02 9.51, 30, 950, Ballast 

No. 52 480 
1712, 171:1 Tone N 118419 12/13/ 

19 CN112/'I'SI(k .0183 951. 30, 3.3, Rallas 
No. 31 175 

1714 Vol. IS 0 138707 12/1:1/ 
19 CNI42/1S101 .11181 '151, 30, 950, Ballast 

Tune :11 N No. 31 175 

j Data not substantinle.l. 
72 

* 11111'011 CANT: Ruud Not es in Note Section if specified in Note Column. 



MnuoRY-YEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
1 F. 

Trans. 
Cir- 
cuit Cir- Correct* 

Use I cult I Replacement I Switch Bias I Note Original Cir- 
Part I cuit I 

Correct 
Replacement 

* Note Vibr. 
Conn. 

Replace- 
roent 

* 
Note 

SEA RS_R/F,ISUCh- Con) blue it 
1715 Vol. 7/18 D1iP317..,. 78,6A7,75,41 175 MG 

Tone 57 N 6 

1720 Vol. 7/18 1)111'317.. ,. 172:16 21 1114215 78, 617, 75, 45, 37, 

'Iban S7 N )1758I'.... 2:1 113121:3 83V 175 3 
till I ...j.. (:SI'31 

1721 Vol. 7/15 D11l':317.... 172:36 1 111215 78, 37, 2.1:3, 56, 83V. 175 :31 

Tone :14 N 3878(1 13/14 t;\151 
1722 \01. 7/I5 DI11':117,,.. 172:36 4 113215 78. :37, 213 -II, 6117, 

'Tone :34 N 18780 13 CN 151 56, 8:1 V 175 :11 

Ilum. ...* SI31'_266.... ..... ...... 
1722 (Il.vix-.1) Vol. 7/17 1)111':117.... 1172:36 4 115215 78, 745, 56, :17, 2:13, 

l'row,I N 1187811 13/14 CN 151 6117, 513 175 31 

I lion. ..¡ S l i 1'266 .... 
1722X Vol. 7/17 1)111':317.... 1172:36 .1 ItS215 78, 115, 56, 37, 2:1:3, 

Tone 31 N 1487811 13/14 CN 151 6157, 83V 
Hum. ... *.. S111'266. . .. 

1721 Vol. 6 1112 119150 29 C\I 163 1t51 78. 77, 43, 25Z5 
Toae 57 N .. ..... 6 

1725 Vol. 7/18 I)111':317.... 117236 23 ItS215 78. 75, :37, 45, 6A7, 
'1'one 57 N D17581'.... 2:3 115213 8:3V 175 3 

111111 ,.,f,. C:31111 

1726X Vol. 7/17 0141'317.... 1172:36 4 ItS215 78, 56, 85, 37, 2.1:3, 

Tone 34. N. 118780 13/14 CN 151 573 175 31 

Ilunl. ...$.. S1ll'266... A67 . .... 
1728A Vol. 58 UC5II9 5-12-5 8 1111182 113 77l, 77, 43, 25Z5 

10 IS TS1(11 .116 . .... 
172o Vol. 64 'rIU'609.... 0.17581'.... 23 ItS213 .. 78. 6A7, :17, II, 80... 175 1 

Tone 22 N 6 
17:311 \ol. 56 S00M No. I 6 See No le Al 111(11186.... ,,.*.. CSI31 78, 617, 85, 41 175 Ml: 

Tone N 
17:31 \ul. 18 N 8.4 I (:I51 113 2A7,58.?16,215,811. 456 

17:32 501. 7/15 11111':317.... 1172:36 4 115''_'1 : 78, :37, _^1:3 -II, 6117, 

Tone 31 N . . . . . . 118780 13 CN 151 56, 8:15' 175 31 

Ilum. ...j SI1I'266.... ... 
17:12 (Reviusl) Vol. 7/17 1)111':317.... 1172:36 1 119215 . 711, 56, 85, 37, 213, 

Tone 31 N 118780 13 C N I S I 6117, 57.:3 175 :11 

Ileon. . .. j.. S111'266.. 
17i32X Vol. 7/17 1)141'317 117236 117236 4 ItS21 i 711, 56, 8.5. :17, 21:1 

'I'onc :1.1 N 11878(1 13 CNI51 . 6117, 11:3V 175 31 

Horn. ...$.. Sl1l'266.... 
1733 Vol. 56 N 6 118151 40 113213 ..j Or der front 11Ifr... 6A7, 711, 6157, :38, I V. 4811 lo 

Tone 107 N 
1713 \ o1. 18 N 6 8-4 I C N 151 .113 2 17, 58, 216, 80, 215. 456 I 

10 15 TS101 
1714, 1745 Vol. 29 U 138:157 13/19 CS 12:1 '18102 '151, 30, 9L50, ISoilux6 

No. 52 180 

1750 Vol. 56 N 6 1190711 29 ItN235 .1(8 6/7.78,6117,:37, 13, 

Tone .._ N 1191171 29 I13205 25/.5 175 
114072 29 115205 

176(1 Vol. 62 N 6 1147581'.... 23 115213 617. 78, :17, 42, 83V. 1811 I 

1800 Vol. 6 SI41'26:3. ... 6 E\3110 8 1 I t:\ 151 .113 58, 57, 215, 80 1 

Ill 15 '1'S1111 

18111, 1801A .......Vol. 18 N 6 5 16-5 11 14512117, . . . 11185 6:17, 711, 75, 4:1, 251.5. 456 

18(12. 111021,111(1:3, 
1811:31 \ ol. 18 N 6 8-8 1 111112 1" 217, 58, 215, 216, 811. 115 I ' 1:1 CSI10 , 11:3 

111111, 180a Vol. 106 N 6 1)47581'... . 2:1 I1S21:1 711, 75, 47, 41, 80.... 480 I I 

'roue 106 N 118188 23 11521.3 

18051 Vol. 106 N 1172:36 23 1131215 . 58, 216, 47, 56, 80... 175 I 

Tone 1116 N 118188 23 145213 

18116 Vol. 18 N 147236 23 113215 711, 617, 75, 37, -17, 80. 415 I 1 

'1 one 107 0 118188 23 115213 
149237 1:3 CSI' I . 

18117 Vol. 18 N 6 11-8 I 11 \ 212 217. 511, 2A6, 215, 80. 415 I 

n 
13 CSI' ,tl 

11108 Vol. 06 N 6 )17581'.... 2:1 115213 78, 75. 47, 80 4110 14 

'nine 06 N 18188 2:1 ItS213 
171118.1 1 01. 06 N 17236 23 113215 58 :. 6, 47, 56, 80. . . 175 I 

'I'une 06 N 411188 23 111421:3 

1809, 181 I 5 o1. 06 N 17236 2:1 115215 58, 216, 47, 56, 80... 17S I 

Tom: 06 N 6 18188 23 11521:1 

1712(1 \ ol. 06 N 6 117581'. . . . 2:3 113211 711. 75. 47, 41, 80. . . . 180 14 

Tone 116 N 18188 23 11521'1 

1821 5 01. 116 N 6 172:16 23 1131215 78, 85, 37, 47, 41, 811, 1811 14 

Tone 06 N 111.188 23 1431213 

1822 Vol. 06 I) 75111' 28 ItS213 711, 75, 15,:17, 41, SZ3. 415 :12 

Tone 06 U 142:37 13 (:8111 
1821 V.A. 18 N 17286 23 1114215 61 7, 711, 7.5, 47, 37, 80. 495 14 

'lone 117 ll 18188 23 11321:1 
(42:17 13 1:31 II 

1821 Vol. 06 ( ) ) 17581'. . . . 211 11S213 78, 75, 15, 37, 4 I, 811. 4 15 :32 

Tono 06 11 t92:17 13 CSI 31 

1825 Vol. 116 N 6 172:16 23 113215 41, 78, 75, 45, :17, 51.3. 1811 31 

Tone 06.. N 18188 23 IiS211 
111217 17 CS 130 

1825:1 Vol. 116 N 6 472:16 2:1 113215 78, 75, 45, 76, 513... 175 31 

Tone 06 N (8188 23 115211 
1826 Vol. 06 N 6 117581'.... 23 53213 78, 75, 41, .17, 811.... 180 tA 

'1 une 06 N 181811 2:1 145213 
1826A \ till. 116 N 172:16 23 ItS2I.S 58, 216, 47, 56, Sll... 175 I 

Tone 06 N 18188 2:3 í4S21:1 
11127 101. 136 N 6 17236 23 118215 78, 85, :37, 47, 4I, 7111, 4811 14 

'1'one 06 N 48188 23 1iS?I:1 
18211 \ol. 06 N 6 t72:16 23 ItS215 78, 75, 45, 11, 51:1... 1110 :11 

'1'one (36 N 48488 23 115213 
48217 13 CS3'10 

17129 Vol. 18 N 47236 23 113215 711, 75, 47, 37, 617, 811. 445 14 

'ronc 1117 (I 18188 23 I1S21:3 
492:37 13 CS131 . 

11130 101. 1116 l) 017581'. .. . 28 ItS213 78, 75, 45, 37. 41, 80. 115 :1^ 

Tone 1116 0 14237 1:3 CSI'31 
18:11 Vol. 106 (I 7581' 28 14S:I:3 78, 75, 15,:37, 11, 51.3. 445 32 

'I'nne 106 II 192:17 13 CS! 31 

1832 5ul. 106 N 6 t72:16 23 14S?15 78, 37, .17, 85, 41, 811. 480 14 

Tone 106 N 481118 23 143213 
111321 Vol. 1(16 N 6 47236 2:1 113215 78, 85, 37, 17, 41, 80. 49.5 14 

Tone 1116 N tit 188 23 11S213 
18:33 Vol. 1(16 N 172:36 23 ItS215 58, 2A6, 47, 56, 811... 175 I 

Tone 1116 N 6 18188 23 118213 
1810 Vol. 1116 N 6 17236 23 I3S215 58, 56, 57, 215, 811... 480 1 

" one 1116 N 184811 23 11S213 

i I):ola 1101 eo111nl11nl.la)erl. * III I'(IItTAN'I': 11 rood Not... iu Not. S. l' if .,ro'cili wl in Nota Colo 
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MALLORY-Yax:.Ey RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
t F. 
Peak 

Trans. 
Cir- 
cuit Use Cir- 

tuft 
CorrectOriginal 

Replacement Switch Bias *Note part 
Cir- 
cult 

Correct 
Replacement 

* Note Vibr. 
Cann. 

I 

Replace- 
mº t 

I *Note 

SEARS-IIOEBUCK- Cotinned 
18.11 Vol. 106 N .... 117236 23 I1S215 58, 216, 47, .56, 110... 175 1 Tune 106 N 118188 23 1152.1'1 
1815 \ ol. 106 N ... 117236 23 1152213 ..... 518, 56, 2 \6, 47, 89... 175 1 'fono 1116 N O . .. 118188 23 115213..... 
1851), 17351 Vol. 29 II 1(1067:1 13/IOCNI12fTS1111 11183 951.:12.:13,:30,liullusl 

'1'oue 31 N ... .. ......... .... No. 30 181) 1852, 185:1 Vol. 29 Li 1111557 I:3/19 (:SI'2:1/'1'5102_ 951, :10, 950, Ballast 
No. 52 480 1854 Vol. 61, N .... 1110555.... 13/19 t:N142/T5101 ,13181 951. 950, 30, 1111111181 Tono 41 N . ... NO. 31 175 1855 Vol. 56 N .... 1111188 10 115221:1 47 See Not e CO 617, 78, 6117, :III, 8 L, 180 10 Tone 1117 N 6 .. 

1857 fono 31. N 7 1110546.... 13/19CNI12/ 5111I .111111 951. 30, 33, Ballast 
No 'SI 175 18571 vol, 68 D 1 2 1(111711.... 13/19 CN 112/1:1102 .111117 951, 32, :I:1, 30, Ballast 
No. 31 175 1858 1oI. 56 50031 No, I See No I.' A I It 111086.... 12 CSI'II .11:1 78, 617, 85, 41 175 MG Tone 22 N 

18591 Vol. 17 5)1051 Nu. I Met No I,. A 1 1 1311 I CN 152 .113 "I. _71 6A7, 61)6, 6117, 41... :3711 111 
'1:3211 15 I N 1 111 

1862 Vol. 29 II 111067.3.... 13/19 CN 11_2/TS104 .1118:3 951, 32, :3:3, 30, Manuel Tone :I1 N No 10 480 
11161 Vol. 17 I Meg. N... I See No te :\1 4-12 12/15 CS131/1'31112 711, 657, 85, 41 173 SIC Tone 22 N .... 
1868, 1870 Vol. 29 U 11191,71 1:1/19 CNI 12/711111 .11111:3 .... 951. 32. 311.: 13, Ballast 'fono 31 N . .... .... No 311 4.811 1901, 19041. 1906, 

1914 .... 8-8 2:3 ISS213 .1166 617. 61.7(:, 75, 6P6G. 
6C5(7, III 175 25 19181 Vol. 108 0 16 30 115216 61.711(1.o183117,75. Tone 108 0 6 45, 6C5\IC, 5/.3... :1115 14 1920 Vol. 9 1112 IC6. 1:54. 32, 95(1, 
1131 Ballast 41111 á922A Vol. 68 1)12 See No te A611 6-6-2_5 13/19CNII2/TS103.01118 106, I.11.:12,950,30, Tone :14 N 1171 Ballast 175 1926 Vol. 9 1112 IC6, 1,5.1, :12. 950, 

I III (Ballast 480 19:32A Vol. 68 012 See No te A68 6-6-25 13/19 CN 1 4 2 /751 03 . 131871 CO,I L\ 1.:12. 950, 30, Tune 34 N ICI Ilullasl 175 1951. 1964, 196IA.. 8-11 23 1114213 .1166 657.6K7á7.75,6161, 
6C5(:.71í 175 25 1968:\ Vol. 108 0 16 30 115216 61.71117. 611111(7, 75. Tone 108 0 6 6C5MC, 45, 5Z3... :1115 14 1980 Vol. 9 H12 IC6. I A I. :12, 950, 
1111 Ballast 480 1982:\, 1992:\ Vol. 68 1)12 6-6-23 13/19 CNI42/rSlo:1 .11188 IC6. I\4.32,950,30, 

'Pone :31 N ICI ISullnst ..... . 175 
411111 Vol. Ill UC512 71-8 1 I1N2 2 .113 19 219 C3 606, 61.7, 76, 75, 6115. 465 10 'Tone I 
7000. 7001, 7002, 

7012 Vol. 109 N 7078 4 11S215 27, 35, 21A, 4r, 80... 175 1 Tone 22 K 12 7051 4 115213 
70(2 Sol. 6 G7 6 2 9111)-11 25 CM 171 B3 55. 57, 511, 47, 80.... 175 1 7043. 70(1. 7(115, 

7016, 7047 Vol. 15 UC50I 1-2-8 26 See Note. .B1 51 or 35, 57, 27, 56, Tune :14 I 6 .... 17 or I'7.. 811 175 1 7048 Vol. 6 CI' .... .. 11-1 2) CM 171 83 57. 511 47. 80 175 1 7)119 Vol. 8 1: .... k 26 See Noto... .111 51, 241, 57, 47, 80.. 175 I ')'one I. 6 ... 
7057, 7058 Vol. 6 117 6 _ 9442 II UR182 .11:11 6A7, 78, 75, 4:1, 25/.5 265 or 

165 7062 Vol. 611 012 6 9150 29 CV 165 1151 617. 6117. 77, 43, 
5 15 731111 251.5 175 

71164 Vol. 6 ('0509 6 - f;X3o0 11831:1..... 2:1 C51161 711, 77, 43. I V 
7116.5 Vol. 7/18 0111'313L.. .... 117236 23 1152215 711. 75, 37, 45, 617, Tone 57 N .... 1)475(11'... 2:1 1(5213 11:15 175 :1 

111111 .. .1;.. CSI'SI 
7066 Vol, 15 á1050:3.... .... .... 8-12 :34 See Note... .113 58, 37, 56. 46, 110... 175 3 Tune 21 1. .... .... .. ... 
70711, 7071, 7072, 

707:1, 7071 Vol. 56 N O .... 118.131 4 CM 162 6 17, 78, 6117, .43, I V 4811 
7073, 7076, 7077, 

7078 Vol. 56 N 6 1111952 29 C11165 1151 617. 78, 6117, 43, 
251.5 1110 7090 Vol. 29 U 110157 13/19 CS12:3/TS102 751, :30. 950, Il,dlusl 
No. 52 175 70901 Vol. 29 U 1111357 13/19 C5123/1'1192 951, 30. 950, Rallad, 
No. 52 4110 7091. 71192, 709:1, 

7094 Vol. 56 N 6 1113952 29 CM 165 851 .... 6117, 13, 78, 617, 
^_ 5/5 181 7106 Vol. 6 SRRl'26:1.... 6 106 11 U11182 11:31 73. 606, 711, 617, 4:1, 
25/5 456 

710p3 Vol. 6 1112 9925 12 CS13:1 78. 77, 38 37 41.5 
9:1271 15 T N II0 

7110 Vol. 7 117509 6 12-11-10 21/15 1)111119 81739 78, 77. 38, 12.3 
7111X, 7112, 7114.. Vol. 6 511 1,263... o 106 II 111182 1131 6 17, 75, 61)6, 78, 4:1, 

25/.5 456 
7117 Vol. 17 50011 No. I ...... See No te Al 11:38 1 CN 152_ .113 21 271 6 57, 606, 6117, 41... 370 10 

9:128 15 TN 119 
7118 Vol. 62 N 118188 2:1 14521:3 771, 37, 42, 617, 113V . 175 l Tone ..4.. N ...... 
7121 Vol. 6 S111'263.... o 1X3011 8-1 I (;N 151 113 511, 57, 222A5. 89 I 
7121 Vnl. Ill N 156 I 1:\ 151 .113 58, 57, 2A6, 56. 215, 

'I one 22 1.12 6 '1)17 151 1'Sá 01 811 456 1 

7126 \.d. 7 I1(:5119 1'X:1011 12-8-111 24/15 11111141 1111192 : '- '8, 311. I_/.t 
71211 5 ol. 56 500\1 No. I See No to .\1 1111126-).... 2:3 C\1172 35 291 1:20 78, 6A7. 85, ll, Ill... 17.5 111 

.01-.1)1 Huller Ill I 37 296 C20 
71:10. 7132 AC -DC 

31idgel Vol. 7 1105119 711 21/15 U11189 81719 711. 77.:18, 1223 ... 
7141, 7142 Vol. 18 N .... 5-12-5 8 CN145 4:1, 75, 61)6, 617, 

2_325 456 

SENTINEI. 1( \1)1O (: 0111'. (A Imo see Edo) 
8. 9 Vol. 6 7112 .. 2 -I -I 3 See Note... .111 241. 27, 15, 89 :3 

I, 12, 15, 16 Vol. o (:12 15-5 2 \I N273.... 27. 43. 241, 80 :3 
31, 33 \ol. 10 1)12 .5-1-2 3 See Nolo... .111 26, 27. 15. 11(1 11 
:1111 Vol. 45 N 2272 1 CN 135 . 11:1 471 See No; e CIS IC6, :34, 30, 19 ' 65 Iá) 

Tone 22 N .02 Buller 1114 
3511 Vol. 15 N 2289 I^ Ií5201 106, :14. all, 19 465 

'roue 22 1512 14 

Dala not substanliatel. 
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MaIIORY-YAxtry RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 

Trans. 
Cir- 
cult Use I Cir- 

suit 
Correct 

Replacement Switch Bias I *Note OriginalI 
Part 

Cir- 
cult 

I Correct 
Replacement 

I* 
Note Vibr. 

Conn, 
II* Replace -Peek 

m nt Note 

SENTINEL It 11110 C 9 I 1'.- Conlin uerl 
5013 Vol, 45 N 8-20 I CN155 113 48 See Not, a Ca 106, 34, 30, 19 465 10 

Tone K12 02 ISull',r 1311 ... .... 
101 Vol. 6 1112 15-5 ^ 51N2273.... 27, 15, 241, 110 3 
10611 Vol. 6 G 12 16-8 _ CN155 113 241, 27, 45, HO 175 I 

Tons 34 <12 
108 Vol. 6 8-16 31 See Note... . 83 21A, 27, 45, 80 175 I 

'Pone 22 7 .12 
11111 Vol. 8-8 :14 See Note... .133 35, 27, 211, 47, 80... 175 I 

9'one 22 <12 
109 Vol. 7 F 16 8 3 t See Note... .133 21k, 27, 35, 47, 51, 80. 175 I 

'Pone 02 <12 
110 Vol. 7 8-8 :31 See Note... .113 27, 35, 241, 47, 811... 175 1 Tone 22 7 <12 III Vol. F 8-8 1 See Note... .133 47, 21k, 35, 80 I 
114 V. 1. 15 N 6 7078 34 1352215 47, 2IA, 35, 27, 80... 175 I Tone 41 K12 7051 34 8S21:3 
118 \ ol. I09 N 6 7078 11 I(S2I5 27, 35, 211, 17, 80... 175 1 

Tone k 12 71151 14 í3S213 
125 Vol. 61 N 6-4-4 :3 See Note... . 118 24.4, 35, 27, 47, 811.., 175 1 

Tuna 22 1,12 20 16 '1'5102 
261 5ol. 15 N 8876 15 TS105 '19 36. 85, 41 175 
26, Sol. 15 N 6 9110-0 1 C\1171 133, 58, 57, 55, 47, 80.... 175 1 

8876-0 17 TS105 
4111, 41-1 Vol. 6 G12 # ...t.. See Note... .131 211, 27, 15, 80 3 
5(11, 502 \ ol. 70 M I2 32, :31, 33 465 

Fil. 29 13 

513 Vol. 6 177 6 2 9110-0 25 CA 171 1131 57, 58, 55, 47, 80.... 175 1 
521 Vol. 15 N 8876 15 TS105 ...... 39, 36, 85, 41 175 
550. 560, 561 Vol. 6 117 6 2 9355 8 C\ 115 36 39, 38, 2575 265 

9328 15 TN110 
570 Vol. 6 117 6 2 9112 I I U14182 .1131 6A7, 78, 75, 43, 2575. 265 or 

165 
590 Vol. 6 117 6 9112 11 011182 .831 617, 75, 78, 43, 2575, 465 
599 \ ol. 6 117 6 2 9112 11 U R 182 .1131 6 47, 78, 75, 43, 2575. 265 
600, 6112 Vol. 17 50051 No. I 6 See No le A I 9532 I CN155 .113 34 292 C3 78, 6A7, 75, 41, 84... 265 10 

9328 15 TN110 
.02 Buffer 1114 

603 Vol. 17 500M No. I 6 See No le 11 1217 I CN 152 .113 34 292 Ca 78, 6A7, 75, 41, 81... 265 10 
9328 15 TN110 
.02 Buffer 1114 

610 Vol. 7 F 8-8 31 11S213 .113 51, 27, 24A, 47, 80... 175 I Tone 22 K 12 
611 \ ol. 15 N 6 9110-0 1 C11171 133 .. 58, 57, 55, 47, 80. , .. 175 1 

8876 17 TS105 
622, 623 Vol. 17 NI 6 9659 1 CN152 133 57, 58, 2A6, 2A5, 80. 465 1 Tone 22 K12 8876 15 TS105 
630 Vol. 17 NI 6 9659 I C\152 .113 57, 58, 2:15, 216, 80. 456 I Tone KI^_ 81176 15 '1'510S 
634. 635 5 01. 17 NI 6 9659 1 C\ 152 113 57, 58, 2A6, 2A5, 80. 465 I Tone 22 K12 8876 15 '1S105 
660 5 ol. 70 1112 32. 31, 33, :10. 5111... 465 
666C Vol. 6 (77 j ...4.. See Note... .BI 241. 27, 45, 80 3 
1020, 103(1 \ ol. 15 N 6 9193 3 C N 155 .133 58, 57, 55, 59, 80. , .. 115 3 Tone 22 1.12 8876 15 TS105 .... 
1020A, 1030A Sol. 15 Ni 6 9739 3 11S215..... 58, 57, 56, 213, 80... 115 3 Tone 22 K12 97:16 3/15 CNI52/TN111 .... . 

Seipp. 7 C It 
1010 \ ol. 15 N 6 9739 3 115215..... 58, 57, 287, 56, 2A3, Tone 22 K12 9736 1/15 CN152/TNIII 573 465 3 Slip. 7 C 8 ...... ...... 
411)1)11 101. 6 (712 6 9982 11 U131132 .1131 61)6, 6C6, 43, 2525.. 

1693 15 TS101 
4:11)0 Vol. 7 II 6 9982 II 111í11L^ 1331 617. 61,7, 38, 2575,.. 465 
1500 Vol. 6 SII P263... , 6 E)(200 1258 25 CSI33 . 133 42, 6C6, 61)6, 80. l 

1260 25 C8131 .133 
481111 Vol. 110 1112 6 9982 I 1 1111182 1131 61)6, 6C6, 43, 25Z5, 

11876 15 TS101 
50110, 5100 Vol. 6 1112 9925 12 CSI 33 78, 77, 38 '17 465 

9328 15 'I' \ 1111 
5200 Vol, IR N 6 9982 11 111182 1131 6A7, 711, 75, 43. 25Z5. 465 
5500 Vol. 17 50051 No. I 6 See No to .41 1188 I CN 152 35 294 C3 6,17, 61)6, 6117, 41, 81 370 10 

9:328 15 TN110 
.01-.01. Buffer Ill I 

5600 Vol. 18 N 1258 1 CSI 33 .133 20 F253... C3 6A7, 61)6, 75, 18, 84. 465 10 Toue 22 1 6 1260 I CSI31 
9:128 15 'IN 110 
.01-.01 liufT,r 1111 

5700 Vol. la N 6 9659 I CN 152 133 58, 2A7, 2A6, 2A5, 80 465 1 

110(1 I:1 CS13o 
570)111 Vol. 18 N 6 9659 I CN I S2 11:3 215, 2A6, 217, 58, 811. 465 I Tone 21 N 1108 13 CSI30 
5721 Vol. 18 N 6 9659 I CN 152 113 58, 2A7, 216, 2.15, 811, 465 1 

1100 13 C51311 
6100, 6101, 6102.... Vol. 6 1112 9925 12 CSI33 .113 34 F292 C3 77, 78, 38, 37, 2575, 

9:128 15 '1'N 1 l0 81 465 10 
.02-.02 Buller 1311 

62)11), 6234, 6211. . Vol. IS N 1 56, 34, 30, :12, 581. 465 
6:101) Vol. 18 N 6 9659 I CN 15^^ 113 217, 2A6, 2A5, 58, 811. 465 I Tune 22 1.12 8876 15 TS105 
6315, 6:117, 6321.... 501. 17 NI 6 9659 I CN 15_^ .113 217, 58, 2A6, 2:15, 80. 465 I Tone 22 K12 1 110 13 CS I3í 

11876 15 '1S101 
721108 Vol. 17 N 6 1477 I 1(52=5 61)6, 617, 75, 76, 80. 465 1 Tune 21 K l2 I. 76 I 1(S216 

1110 1:3 CS131 
8876 15 '1'5105 

7700, 77:12, 7741.... Vol. 15 N 7 1291 12 11S201 IC6, 34, 30, 32. 19... 465 
821)011 \ ol. 15 N 6 14.77 3 I(S215 61)6, 6A7, 76, 75, 41. 465 1 Tune 22 NI 9659 3 CN 152 83 

1110 14 CSI'31 
8876 IS TS105 

S Tube Superl,e,... Vol. 6 G7 6 2 9110-0 25 C\1171 .133 57, 58, 55, 47, 80.... 262 I 7, Tube Super -Met. 
(wit 45) Sol. 6 G12 8 31 See Note... .113 27, 24A, 45, 80 175 1 Tone 22 K12 16 31 See Note... .133 

7 Tube Su werlret. 
(..ill' 47) Vol. 7 F' 8-3 4 85213 . B3 51, 27, 21, 47, 80.... 175 1 Tone 2^ K 12 

8 Tube Superbel ... Vol. 7 F 16-8 34 CN 155 .113 27, 47, 80 175 I Tone 22 K12 

S11/1111 HOCK Vol. 26 $ See No to .573 j 1 See Note... .8I , 711, 80 

/ Data not auln.lantiated. * I51 P111lt'I'A N'P: Itcm1 Noloa in Not. Sect' it,.p..iiled in Note Column. 
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MALLORY-YMtUY RADIO SERVICE ENCYCLOPEDIA 

CONTROLS CONDENSERS VIBRATORS 

of Tubos Used I F. 
Peak 

Trans. 
Cir- 
cult 

Cir- 
cuit 

CorrectMANUFACTURER CorrectOriginal 
Replacement Switch Bias *Note part 

Cir- 
cult 

Correct 
Replacement *Noto 

Vibr. 
Conn. 

Replace -Types 
meat I ;Noto 

SILVER KING (See A peel & II enders on) 

SILVER-\151(SIIAL L 
A Vol, 8 A5\11' 6 :1177 16 CSI41 215, 35, 47, 80 175 1 

Tone 
^ 

N :1181 46 CS I"1 
II \,,l. 8 Y10511'.... :1181 46 CSI33 24A, 27, 35, 47, 80... 175 1 

'roue 57 N :1177 16 CSI'31 
:120:1 17 "I 5101 

C Sol, 8 A551 1, :1181 :1 CSI'i'1 24A, 27, :15, 47, 80... 1:5 1 

'Pone Y :1177 :4 (:S111 
C w/AV(' Vol. .. . Y :1177 :i1 CSI'SI 15, 21.\, 27, 47, £t0... 175 l 

Tone .. . 

'8 
N :11111 :11 CSI' i'3 

I), E Vol. 55511' 1-4-4 3 CM 173 24.5, 27, :15, 47, 80... 175 1 
"Pone 34 N 

F Vol. 8 ,\5511' 4-4-1 3 C51I7:1 215, 35, 17, 80 175 1 
'Tone 

_8 
N 

G 501. A5 NIP 6 13120 1 CM 17.3 24.5, 27, 35, -17, 80... 173 :1 

'rune ...$.. 0 1317' II CSI'31 
J, JT Sol. 8 55511' 6 13181 1 CSI 3:1 21,5, 27, :15, 47, 8(1... 175 I 

Tone 9 N 1:1177 3 CSI31 
KID 50l. L 311,:12,:34 175 

Tone 57 N 
Q oil), push-pull 47'a Vol. 100 L 6 1:1181 7 CS133 21 \, 27, 35, 47, 81)... 165 1 

Tune N 1:1177 7 CSI11 
0 will, parallel 47's. \ ul. 15 \I 6 1162 28 CSI'15 24A, 27, :15, 47, 110... -165 I 

Tone ... $.. L 1:1181 28 CSI:1:1 
13177 211 CSI1I 

Q DeLuxe Vol. 15 51 6 1162 :14 CSI.35 56, 58, 45, 82 .165 1 

Tone 95 L 13177 34 CSI'41 
Sen. 7 D 1:1:126 19 CSI2:1 

II, Ill' Sol. 15 M 6 1162 4 CSI'1 5 21A, 27, 35, -17, 80... 465 t 
'I'one 95 L 1:1181 4 CS133 

1:1177 11 CSI'31 
V Vol. 15 51 6 '3162 34 (151:13 56, 58, 45, 82 165 1 

Tone 95 1 13177 31 CSI:II 
Sen, 7 1) 1:1326 19 CSI2:1 

X Vol. IS \1 6 '3162 :31 CSI15 58, 56, 45, 82 165 I 

Tone 95 I. 13177 34 CSI 31 
13326 19 CS12:3 

Y Vol. 56 V 6 13181 -1 CS133 51, 56, 55, 47, 80.... 465 I 

'Pone 57 N 13177 4 CS1:41 
ZIO Vol. IS N 11-8 ^ í(N212_ 2A7. 58, 2117, 56, 2A5, 

'lone 57 51 6 8 1.4 CS12:3 5Z3 465 1 

4 15 TSI05 
Z13 Vol. 45 N 6 8 :11 CS133 58, 56, 59, 574 472.5 I 

'Pone 85 El 12 31 CS135 
Z IALnxe Vol. 45 N 12 :14 CS135 56, 58, 255, 51:1 472.5 1 

'Fone 85 El2 8 31 CS133 
Rearct,t N idgel.... Vol, 8 1: 8-8 1 RS2I3 .1166 _2IA, 27, 45, 80 175 I 

Tone ^2 0 
30 Vol. 12 A10 NIP. -2-4-I 3 See Note... .ISI 2.1 \, 27, 45, 811 3 
3011 Vol. 12 A1)1511' 2-1-2-4 3 See Note... .ISI 2IA, 27, 45, 80 3 
3IA (with:t3A 

I'wr. Unit) Vol. 9 A:1511' 1-1-1 31/1(1 CM173 24.\, 45, 80 3 
lone 31 1:12 12-8-1 2/19 CN 155 .1112 

35A (with 3:15 
1'w r. Supply).... Sol. ...$.. $ See No to 574 4-4-1 :11/l(1 C51173 24:5, ^7, 45, 80 3 

12-8--1 2/19 (:N 155 . RI^_ 
:165 Vol, 58 I) 4-1-I :1 C\151 24A. 27, 15, 80 175 I 

:17, :18, :19 Midget.... Vol. II 5 10 NIP. ... 
,.... 

11-8 I IIS211 , 1166 245, :7, 45, 811 175 I 

Tone (1 
681 P.E. Amplifier.. Vol. 13 U I3181 3 CS133 24A, 27, 47, 110 1 

1320:3 19 'I'S1(11 
685 P.A. Amplifier,. Vol. 16 N 2-6-4 2/19 See Sole. .. .I11 27, 26, 50, 81 8 
686 Portable P.A. 

Amplifier Vol. 15 0 1:11111 3 CS133 24A, 27, 47, 80 1 

1:12(1:1 19 'IS 1111 

690 Amplifier Vol. 16 1, j 3 See Sole... I11 27, 26, 50, 81 ...$.. 
692 Amplifier Vol. 15 N j .. 4.. &r; Note... .ISI 2 IA, -15, 50,111 8 
7111 Surge 4- 

Iln?ment Vol. 12 A3\11' 22, 01A, 121 or 711 
712 'I utter Sul. 12 :\111\11'.... 215,27 
711- 'Tuner Vol. 58 D 2.I A, 27 175 
716 'finer with 6113 

Amplifier Vol. 12 A551I' 1:3181 3 CSI3:3 24A, 27, :35, 47. 80... 175 3 
Tone ...$.. 1:12 I3177 3 CS1:11 

1:1023 IS '15101 
720 AC Vol. 12 53511' 2IA. 27,15 
721) Battery Sol. 12 A:1M I' 2!. 01A, 12A 
722 Vnl. 12 .AIII\I 1'.... $ :1 S,' Note... .It1 21.5, 27, 45, 80 :1 

722 DC Mau nery).. Vol. 12 .\1(1\II'.... _', OLA, 12\ 
724 AC Vol. 58 :\:1\I I' 4-4-4 :3 (151 17:3 21 \, 27. 45, 80 175 3 
724 DC Vol. 9 Y501111'.... _-- 12 Ste Note... . 8:1 32, :10, 31 175 
726 (S.W. & Iiroad- 

ca1) Vol. II A5MP 6 13120 3 C\1173 24:\, 35, 27, 47, 80... 175 
727 DC Vol. 9 1 :111, :12, 31 175 

Tone 57 N 
727 SW \ol. 15 NI 6 '1162 4 (51:15 21A, 35, 27, 47. 80... 465 1 

Tote ...$.. 1 13181 .1 CSI 33 
728 SW 5 ol. 15 N .. , 6 4162 :11 CS135 S8 56, 45, 82 l65 1 

Tone 95 I, 1:1177 :11 CSI41 
Sen. 7 D 1:1:326 I9 E512:1 

729 Sly S t,1. 45 N 6 8 :14 I :S 14'1 511, 56, 2.\S, 57,3 165 1 

Tone 22 Eí2 12 34 CSI'15 
7:18 Converter 8-£1 I CS 13.2 21A, 27, 26 1)88) I 

7:19 Converter 4-4 I CN I511 21 5. 27. 80 650 1 

Sheridan 750, 750115 Vol. 4 1)12 - - 3 Ss, Note... . Ill 26, 27..15, 811 28 
760 Vol. 4 1)12 1 -1 -Ir -.S ..4.. Sec Note... An 26, 27, 45, 80 211 

770 Aut,Set. Vol. 7 J 21.5, 125,71A 
77:1 II'east /Long 

N ove Vol. 8 A5\1 I' 6 13120 3 CM 173 21 5, 35, 27, 45, 80... 115 1 

'roue 22 N 
782 Midget Vol. 8 .5101111'.... 8-£1 I ItS2I3 .1166 21A, 27, 45, 80 175 1 

Tone 0 
1022 (724 .AC) Sul. 58 A3N1I' 4-4-4 3 C\1173 ^_4.5, 27, 45, 811 175 3 
4801, 4802 Sol, 15 UC503 12-8 :14 C\1175 58, 56, 59, 57.3 Early 

'I'one 21 L 6 5-5 15 'I'N I I II 165 
Sen. 12 Y lote 

17., 3 

McMUIIDO SILVER 
SI) Vol. IS N 16 3 IIS216 6117, 6C6, 6D6, 76, 

Tone 21 0 18 3 IIS216 42, 57..3 465 l 
Sen. 7 G 12 3 I(S215 

$ Data not substantiated. 
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MALLORY-Y10LEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
MODEL 

CONTROLS CONDENSERS VIBRATORS 
Types of Tubes Used 

1' F. 
eak 

Trans 
Cu. 
cult- cult Use 

Clr- 
cult 

Correct 
Replacement 

Switch Bias *Note Part 
Cir- 
cult 

Correct Cnecr 
Replacement 

Note 
Vibr. 
Cann. 

Replace- 
mena 

e 

I 
Note 

MeSIUlt WI S11,1 ER -Conlin lied 
11orld Wide Nine... V01. 18 11 8. See Note... .113 58, SS, 2, \5, 5Z3 465 I 

Tone 57 Z12 12_ _2 S.. Neto... .113 
I 1.1 Sen \ , e... .113 

SILVEIt'1'1NE (See Sears-Itlr Luck Co.) 

SISIPI.EX It \1)111 C O. 
I) Vol. 4 j Ser No te A5 ... ..j..... ... j.. Se, Noto... . R^_ 10, 27, 26, 80 8 

Sen. ... Ser Ni le \5 .... ....... 
. 1)11 \01. ... .. 

jj 
See N.. te AS 1(1-21) ...j.. It \215 11190 14. 211C j 2 II) 

(i Vil, .. 
11 

Order front Mfr.. . j :1 S.r \ate... .113 15, 27, 241, 80 1 

Terne .... j See Nu te A5 ..._.... 
II Vol. 12 4201I P. 6 8-8 I See Note... .113 21%, 45, 80 3 

lone 22 N 
H .AC \ al. 7 I) 6 8-8 I Sae Note.. .113 214, 15, 8(1 3 

Tune ...j.. N 
J \ ol. 6 1)12 6 8-n I See Note... .113 15 24%, 17, 80 1 

'tone. 22 L 
K Vol. 6 Cl2 11-4 4 See Noe... .113 21%, 35, 17, 80 175 I 

L Vol. ...j.. 150111'.... 4-4-4 26 See Note... .113 .. ... 35, 21A, 47, 80 175 1 

'Pone 22 L 
N Vol- 6 (712 8-1 4 See Note. .113 21\, 35, 47, 80 175 I 

Tune 22 L 
N DC Vol, 6 C12 39 36 '18 175 

Tone 22 L 
I' AC Vol. 15 N 1-4-10 4/19 Sec Note... .113 57 58, 55, 17. 80.... 175 

'fono 22 1 j 
P AC (Above serial 

No. 1625011) Vol. 15 N 4-1 t CM 170 57. 58, 55, 47, 80.... 175 I 

'tone 22 I j JO 19 rslol 
P 1C (Shove serial 

No. 330001) Vol. IS M 4-4 4 C11170 617. 78, 75, 122, 811... 456 l 
Tone 22See 1 7 IN. te ,\75 5 I9 TSI((5 .... 

P Battery 1..l. 9 1 IOM 1'.... 8 12 See Note... ..3:1 :11, :12, 33 175 

Tone _2 I l a 19 '1.5101 

I'II, I'F (Serial No. 
:152001 and up)... Vol. ...1 N 20-10-1 1/13 11\1259.... 111'11 14 215C C3 j ...j.. 10 

Tone ... $.. I 6 01 Hillier 1111 

P 32V (No. 350001 
nod up) Vol. 15 \1 6-10 I See Note... .1(3 3' F292 C:s 657, 78, 75, 12, Si... 456 10 

Tone 22 L 7 See No te A75 5 13 'VSI01 
.05-.1(5 Buffer 1114 

I' leal (land (Above 
seriad No. 600001). Vol. 17 N 11 8-4 4/13 IIM265.... .111922 6A7, 606, 75, 42, 80. 156 I 

Tone 22 1 6 , 15 TSIoS 
P Battery (Shove 

seriad No. 1735111). Vol. 9 1'22251)511'... 5 19 TS105 156, 34, 32, 19 456 
'Pone 22 I. 

1'1931 5 01, 6 (:12 II- 4 See Note.... .113 24 \. 35, 17, 80 175 I 

'tono I 8 .... 

Q 19:11 Vol. 6 C12 I X'1511 8-1 4 Ser, Nole. .. .113 22IA, 35. 47, 811 175 I 

'rope 22 I, 
H Vol. 6 1:12 F\3511 8-1 4 See Note. .11:1 58, 57, 47, 8(1 

Tone 22 1 7 See IN, 1,e 577 
It AC (Above No. 

:120001) Vol. 6 612 A111118 4 CM 170 78, 77, 42, 80 

Tone 22 1 7 See Nn le 173 
II DC Vol.6 612 \ I 1 

39 36 38 

Tone 22 1 7 Seri N.. te A7S 
T Vol. 17 50151 No. I Ser No te :\ I 6-10 I 51(601 .11125 31 292 C3 78, 657, 75, II, 81... ... j.. 10 

5 15 TSI01 14 215C C14 
.05-.O.S I4ufer 1(14 

TA Vol. 17 500\1 No. I See No te .Al c-8 I See Note... .113 48 See Not e CS 657, 78, 6117, 41.... 456 10 
5 15 7'Sl0l 
.0125-.0125 . Buffer 1111 

U AC -DC Receiver. Vol- 6 UC510 ..4.. A I.1 20-1 6 Sor ,Note... .113 78, 14, 77, 43, 2575.. 456 
.1 15 TS101 

U AC -DC (I.ole)... Vol. 17 N 7,-241-8 11 111182 .113 ._ 75, 6\7. 606, t:S, 

15 TSIOl 2575 456 
V AC -DC Receiver. Vol. 7 UC510 211-1 6 Ser Note... .113 41, 77, 43. 2525 

1 15 TSIOI 
V All -Wave Vol. 12 N 111-8 6 Ser Note... .113 61'7, 77, 13, 2525.... ...... 

5 15 TSI01 
W All -Wave Vol. 17 N 1-8-4 26 See Note... .113 78, 85, 37. 12, 110.... 156 I 

Tone 41 L 
X Vol, 6 G12 F\2011 1-4 1 See Note... .113 61)6, 6C6, 42, 811.... ...... 

5 15 TSIOS 
5 19 TS105 

61 Vol. 12 j 6 See IN, te AS j 3 See \.,te... . Ill 45, 27. 21%. 80 3 

SKI ID/VEI4 Vol. 6 C12 1-8 1 C\1171 35, 21, 47, 841 I 

SOLIli 
062 Vol. 15 N 4 15 75105 I 206 ...... 39, 36, 37, 38....... 262 
0625 VIII. IS N 4 15 TS105 1 206 :39, 36, :17, II 262 

Tone 31 UC502 

SI )NORA 
A:ill, 532 Vol. 10 5111'283.... 2-1-1-3 3/13 See Note... .Ill j ...j.. 

Seen. 7 251 See No te A3 
A36 \u1. 

Gn. 
10 

7 
Slil'283.... 
211 

.. .. 
Sere No le A:t 

2-2-1-3 37 See Note. .111 j 
.. j. . 

A10 \ul. 10 Slil'283.... 2-1-1-3 3/13 See .Note... .RI 
Seel. 7 2\I Ser; \o te ,\:S 

1'1 .on0. 63 j Sae NO le AS 
A 16 Sol. 10 S111283. 2-3-1-:I 37 See \,)te... .1(1. j .. j. . 

Sen. 7 21I Ser No te .53 
1131 (^S eyrie) Vol. 12 5222511' 841 I See Note. .. .113 21, 27, l5. 8O . I 

E AC Vol. 14 \. 2.2-7 :3 Sae Vile... .III 26, 27, 71,\. 811 9 

211P (25 cycle) \ 01. Ill S111'283.... 2-1-1-3 3/13 See No e. .111 j j. 
Seal. 7 251 See N., te 5:1 

Photo. 63 j See No te AS 
3111' Vol. 

Sen. 
10 
7 

SIlP283.... 
2111 

.. 
5.r No te A3 

3-2-1-S 37 See Note... .Ill 
$ 

j 
Plumo. 63 j Ser. No le 55 

311, III \ol. 111 SI11'2283.... ...... 2-1-1-3 3/13 See Note... .Ill j ..,j.. 
Sen. 7 2M , See No te \:S 

511 \rctrl,tl ,,be..) ( 101. 111 Sl1l'283.... 2-3-I-3 37 Sae Nulo... .III j ...j.. 

S',,. 7 251 See No Ie 13 
71' Elec. Phonograph Photo. 63 j See No te A5 24-1-3 -I-3 37 See Note... .Ill 
DeLuxe 14 Vol. 10 SI1P2tt3.... 2-3-1-3 .. 37 See Note... .141 THAI, DEI, 802, 11E9 ...j.. 

Sen. 7 2\1 See No te Si 
Plumo. 63 j St, ,No te AS .... ....... ... 

j Data not substantiated. * 1\1 PORT \N -r: Head Note» in Note Section if specified in Note Column. 
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MALLORY-Y.LEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 1 F. 
eak 

Trans. 
Cir- 
cult 

Use Cir- 
cult 

Correct 
Replacement Switch Bias * Note Original 

part 
Cir- 
cult 

Correct 
Replacement I *Note 

Vibr, 
Cann. 

Replace -p 
ment *Note 

SONORA-Coo4' 
64 Vol. 6 1'12 IS\350 8-1143 211 11M265.... 245, 27, 45. 110 I Tone 41 N 
70 Vol. 15 O 8-13 1 C\152 .113 35 27, 47, 80 262 3 Tone 31 1..10502 . 

71, 72, 73 Sol. 15 4) 8-8 I CS 152 .113 27, :15, 17, 80 262 t1 Tone 41 U( :.502 8 IS (.5123 
It 13 (ISI 2:3 

74 Vol. 6 Ft l;\350 8-11 I 115211 .1366 24, 47. 80 1 84. 85 Vol. 6 1'12 E\:150 1-8 I C\ 151 24 5, :35, 17, 80 262 I 86, 87 Vol. 15 \ 4-2-4 28 CM 173 35, 21A, 27, 47, 80... 262 2 Iw,c'Izr. ... j.. 1200511'.. 
Torte :14 110502 

SI'ARIsS-1VITIIING TON-S oe Spa rton. 

SPA It TON 
AC7 Vol. 7 S11I'151.... _'-2-2 3 See Note... . RI C401, 71:5 or C181. 

1411 I 51119 Vol. 11 Order from Mr.... 2215, 125 
A1150. A11505 Vol. I I Order from Mfr... 24 5, 27, 125 AC62, AC63 Vol. 7 S111'154. , .. '_' ? 2 3 See Note... .Ill C 01 or C373, 71 A or 

('1111. 1111 1 5, 9 Vol. 11 II 6 4-5 1 CN 151 35, 27, 15. 80 1 9-30 \ol. 7 SI)P151.... j 46 See \ola... .IJI j 
9 5 \ ol. 21 1)111'246.. . 132327 In \I \273... ... 24A. 27. 48:4. 110 ^ 9X Vol. 109 51 A11123-1.... 1 111)680 58. 21.A, 56. 47. 80... 172.5 I. 'Pone :14 K12 6 591119A.... 4 CS1:3:1 

Sapp. 7 I) 
10 Vol. 7 52511'.... I4S244 A21 1127411A.... I . SI \275.... 35, 27, 47. 80 172.5 I Tone 22 

4 K12 
12 \ 01. [)131'169... I. 4 (:5111 2=I5, 35,-17. 80 172.5 I Tone 22 K12 .... .... 7 4 (:.51'1:4 
13, 14, 14A Vol. 109 VI .... 5812:1-1 .... 4 111)6130 58, 24:5, 56, 47. 80... 172.5 I Tone 22 I: 12 6 .... A91119.5.... 4 CSI '11 

Sup.. 7 I) 
15 Vol. 7 ÚC.500.... .... .... 112711.5.... I \I N275. 35, 27. 47, 110 172.5 I Tone 22 1512 .... .... ... 
15X Vol. 109 AI .... A8123 -I.... 4 111)6110 58, 24.A, 56, 17, 110... 172.5 I Tone 34 K 12 6 .... .A9019A .... 4 CSI33 

Stipp. 7 I) ............ 
16, 16Á\V Vol. 111 G .... 5812:3-1 .... 26 111)689 27. 35. 47, 811 172.5 L Tone 44 K12_ .... .... A6611A.... 26 CSI33 
17, 18 Vol. III (1 5812:1-I .... 26 111)6131 511, 24A, 56. 47, 80... 172.5 I Tone 22 I. .... 566115.... 26 CSI33 

Snip. ... j.. 110508... 
25, 26, 26A \V Vol. 32 F 6 .... 8 11-8 211 11 51265. '15 27. 15. 80 172.5 :3 27 VoI. III C .... A8123 -I.... 26 111)689 58. 24A, 56. 47, 80... 172.5 3 Tune 22 I, .... 5.6611A.... 26 CSI33 

Smell. 3^ UC508.... .... .. 

27A Vol. II I (: .... .58123-1.... 26 11')6119 511, 2_1A, 56. 47, 80... 172.5 3 Tone 22 I .... A66I I S.... 26 CS1:13 
Supp. :12 ÚC508.... .... .. 

28 Vol. III O A8123 -I.... 26 111)681) 58. 215, 56, 17, 80... 172.5 3 Tone 22 I :5661 1 .A , ... 26 CSI33 
Supp. 32 110.5118 

:10, :IOA, :3011 Vol. III 55511' 56881 ^8 101265 :15. 27, 45, 811 172.5 3 Tone 41 1.12 
Phono. 63 SI11'259 

31. 32 Vol. 12 110507 :12, 30, :31 
:3:3 - Vol. 8:3 51 5890- I (751:13 :14 292 C3 39, 36, 85, 41, 81 .... 1722.5 10 

59:108 15 'I'S102 
.02 Itelfer 1114 

3:1:5, 3313 Vol. 15 M 6 A10277 I C\ 152 34 292 C3 711, 36, 75, 41. 111... 172.5 111 
59308 IS 'íS102 
.02 Butler 1111 

:11 Vol. 15 51 :1'), 36. 70 711 172.5 
:15 Vol. III G -^-4-I 3 See Note... . 1422 :15, 27, 50, 81 172.5 5 Tune 4-I. 1.12 

I'hono. 03 1(12 
:16 Vol. 83 51 0 510001 , 6 C\ 145 5 '2_^ 78, 36, 85, :17, 89. 79. 172.5 10 

510308 15 TN I I I 
40 Auto Vol. 15 51 16. 37, 38 
41 Police Auto Sol. 7 J 16 37. 38 41k Vol. 7 .1 39, :16. 12 42 \,,l. 15 NI 19 16 48 
43 Police Sulu Vol. 1.5 M .... 39, 36, :17. 38 
4:3S. 43S-1600, 

4:IS-24011 Vol. 15 SI 37. 39. 30, 4.1 or 42 45 bol. I 1 I E 11-11-11 28 1151265.... :15, 27, 45, 110 172.5 3 'Pone 44 K 12 
I'honu. 6:3 5V 

49 Vol. 26 .1 C686. 01 5, 71 A 
51. 52 Vol. 12 UC507 32, 30, 31 Tone 22 1. 12 See No le A I 

53 SC -DC Vol. 17 N 6 .AII993-1... II U111112 ,1131 78. 75. 13. 2515 456 
51 Vol. 56 Al A1l907 12 CSI23 :11, 25S, 30 172.5 Tone 14 1. 12 7 
55 Police Desk Vol. 26 j See No Ic AS 16-8 1 N1\275. .113 215, 27, C183, 130... . Relay ... j.. j See NO le AS 
56 Vol. 7 C 1127111A .... I \1 N275.... '15 27. 47, 80 172.5 I 

Tone K I^ 
57 :\C -DC Sol. 17 N 6 511(19:1 II 1111182 .11:11 78.75. 1:3.25%5 456 
511 Vol. 411 1 11S244. 510318 12 CSI10 156, :12, 30 '13 .156 
00 S.W. Con verl,r., 

I 1:\ 1511 .143 24A. 27, 811 1 

61. 62 Vol. 15 51 6 59550 11 l 11182 .11:11 78, 75, 43, 251.5 456 
65, 66, 65'1.6(íP.... vol. 17 M 6 A 11093 I I 1 ' 111112 .1131 78, 75. 43. 257.5 456 
67, 68 Vol. 17 áI 6 511223-1... I I3\21' 78, 657, 75, 42, 80... 315 I 

A11221-1... 13 CSI21 
.510377 15 'I'S101 

69 Vol. 7 SIIP154.... j j.. See \'pte... .11I C481, 585, 80 5 
70 Vol. 15 M 7 11S24 511623 12 (5123 31 106. 1,56, 30, 19. 345 

.510377 19 TS101 
71, 7113 Vol. 18 á1 6 59751 4 11\12_62.... .1473 61)6. 6C6. 75, 42, 80. 456 1 

72 Vol. 56 M 6 59751 4 1351262.... .1173 61)6. 85. 42.:17, 80... 172.5 
Smith. 58 I; 

- - 
74 \ o1. 1119 \I 510018 3.; CSI'45 58, 21.5, 56. 255, 80. 172.5 I 

Tone 22 1\12_ 6 A111118 35 CNISI 
Stipp.. 7 1' 

75,5 \ ol. 83 11 58123 4 I:SI31 58, 56, 57, 55, -17, 80. 456 1 

Tono 22 1.12 6 591119.5.... 4 CSI11 
Sump. 7 UC5I0 

j Data riot substantiated. 
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MALLoRY-YAxx.gy RADIO SERVICE ENCYCLOPEDIA 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I 
F. 

Peak 

Trans. 
Cir- 
coif 

MANUFACTURER 
AND MODEL USe I Cir- 

cult 
Correct 

Replacement Switch 
I 

Bias I *Note Original 
Part 

Cir- I 

cull 
Correct 

I 

Replacement 
Note Vibr. I 

Conn. 
Reolace 

meat 
*Note 

SP 51113 IN - Con t.i ti ti ,sI 
76 Sol. IS M 6 5812:1-I.... 26 CS1lI .. ... 58, 57, 56, 2.45, 523.. 456 3 

Tone 22 7 L. A661I \.... 26 (:\1173 
Sump. 111:5111 A10609 -I... la CSI '10 .. 

77 Vol. 15 51 7 11524.1. 411623 I.1 C5123 31 IC6, 156, 19.... 3. 5 
5 10377 19 ' 1'S 101 ... . 

78 Vol. 62 N1 6 59754 I 1151262.... .1173 61)6, 37, 42, 110 172.5 I 

'roue 7 1' .... 
79, 79A \ ol. 7 S111.154 .. .. $ .... ... $.. Ser Note... .111 0181. 585, 81 5 
80 Vol. 56 11 6 1 1 _222:1.... . I 11 \ 24^ 78. 6:57, 76, 85, 4 2, 80. 456 I 

Tone ^^ 
I .... A10377 15 'I'SI01 

Voltage 26 SS\II' .... . .... 
Sn pp. 58 1105 111 

81 Vol. 10 1 .... 510318 12 CS130 156, 32, 30, :13 456 
I'S!. 2') 1) 

82 Vol. 40 1 A 10318 12 CSI 30 156. 32, 30, 19 156 
Fit. 29 1,4 

83, 81, 85X, 86N... Vol. 56 SI 6 112^_1 I I1N212 78. 657, 76. 85, 42, 80 456 1 

Tone 22 I, A10377 15 rstoi 
Voltage 26 55511' .. 

Stipp. 58 110510 
89, 895 Vol. 7 S111'151.... $ ... . See Note... .ISI (7181. 585, 80 5 

99 Vol. 7 S111'151... .. ......$.... ..t. See Note... .111 181, 26, 50. 81 5 
101 Vol. 7 SR P151.... 1-4-1 26 See Note... .111 181, 585, 81 4 

Pliono. 63 h 12_....... .... ... 
101 Vol. 98 SI1P2571. . 114-I 26 See Note.. .ISI .... lIlt, 485, C586, 81 5 

101 Vol. 56 SI 6 511_223-I.. I It 5'21_2.... .... 78. 657, 76, 85, 42, 
T ' 22 I, 510377 15 'l'SIOI ... .... 573 456 1 

Voltage 26 555IP .... 
Sup). 911 V200\11' .... 

109 1)eLuxe Vol. 7 SR1'154.... .... # ... $.. See Note.. .111 .... 481. or 185, 585, 586. 
III 5 

110. Ill (I)eLuxe) 
(Two Types) Vol. 7 S111,151.... .... I -I-1 3 See Note.. Ill .... 181, 26, 50. 81 8 

I115 Vol. 7 5111'258.... .... 1-4-I 3 See Note.. .III .... .... Olt, 26, C586, 81... 8 

11IX Vol. Ill 1: .... .... 58123-I.... 26 111)680.... .... 513. 2(A, 56. 17, 80... 172.5 
Tone 22 lo. .... 566111.... ^6 CSI:i 
Sapp. ... $.. UC508 ..... .. . 

134, 136 Vol. 15 NI 6 ItS2_ 1 1 58123-1. 37 111/680.... 58, 257, 56, 255, 5L3 a 56 3 

Tone 22 L I1S2II 56611,\... 37 CS133 .... 
Seo. 7 110510 IIS^44 510609-1. 13 CSI lit 

Voltage 26 E 56316-I,.. 19 CS125 
510377 15 '1'5101 
A11582 15 'ISIIII 

-35 Vol. 58 SIII'2511... .... 15-5 1 \1 \273.. 184, C183, 80 2 

PI 63 1:12 
:101 AC Vol. 7 S111'151... .... 4-2 I See. Note.. .111 Itt . 50, 81 5 

:101 DC Vol. 7 SRI'151... .... 3 . .$.. See Note.. .1111 181. 182 
111 \ ol. 17 Al 6 See No to A I A10277 I C \ 142... 34 292 C3 6 F7. 78, 75, 11, 81... 456 10 

49308 15 'I'S102 
.02 Buffer .1111 

100 Vol. 21 1)111'216.... .... 15-5 I NI N273. 215, 27, C í 83, 80.... 2 

1111 1C (.lunior).... Vol. 21 13151'216... ... .... 112:127 1 \1527:5.... ....215,.. 27, C183, 8(1.. 2 
110 1)C (J ' I.... Vol. 21 D111.216... 215, 27, 0183 
120 :1C (Jewell)... Vol. 24 I)I0'2 6... 11232- I N1N273.... 21A, 27, C1113, 80.... 2 
420 DC (Jewell).... Sol. 21 1)111'216... 21.5. 27. CI 83 
4755 \ ol. 113 NI Se o Ne 'e 577 58123 1 110680 511, 57, 55, 56, 17, 80. 456 I 

'fine 22 1C 12 6 Ser No le 577 A90195 ... 4 CS 133 ... . 

Sen. 58 110510 See No te 577 
478 Vol. 62 1I 6 See No le 577 59751 4 It 51262.... .1173 .... 61)6. 37, 42, 80 172.5 I 

S.pp. 58 1': See No te 577 
4785 Vol. 8:3 SI . See No to .577 58123 4 ' 111/6110 511, 57, 56. 55, 47, 80. 456 I 

'rone 22 1:12 See No te 577 .590195.... 4 CS133 
Sen. 58 I-(:5111 

506 Vol. 17 N 6 11511093-1. 1111182.... .1131 711, 75, 43, 25/,5 456 
53- Vol. 17 (1 6 511102 1/15 CNI52/I510I .113 6 5p7, 61.71:. 6Q7(7, 

Tone 22 D 6116(:, 5Y3(: 456 I 

561 \ol. 7 S111'258. 2-2-2 3 See Note... .RI 181, 0586, 81 5 

561 1)C Vol. 7 SIIP258.... 3 ...$.. See Note... .1111 181A. 182:5 
570 Vol. 7 SII1'258.... ^ -_ 3 See Note... .111 0481. C586. 81 5 

5701)C Vol. 7 S11I'258.... 3 ..4.. Ser Note. .1111 1845. 1821 
571 Vol. 7 Sit P258. 1-1-1 :3 See Note.. .I11 184. 26. (:5116. 81.... 8 
577 Vol. 17 0 6 51.1102 1/15 CN 152211'5101 . 113 618(:. 61.711. 6Q7(5, 

Tone 22 0 61'6(:.51'3(7 456 I 

5-8 S ol. 98 SI1P258.... 1-4-I ^6 Ser ;Note... .111 181. 85, 05116, I3í.. 5 
589 Vol. 7 SIS P154.... 15-5 I \I' 273.... ...... 1731. 17322. 80 2 
591, 593 Vol. 7 S11I'154.... 15-5 I SI \273. ....1 481. Cí8213, 110 2 

.591. Vol. 17 N 6 \11093-I... II 111182 .1131 771. 75, 1:1. 25/.5 156 
6011 Vol. 7 SIS 1'258.... 15-5 I 51\4273. , 181, 182, 811 ^ 
6001)C Vol. 7 SR P2511.... 3 .. .$.. Sor Note... .011 4815. 11125 

610 Vol. 7 SIIP_ 5Ií... 15-5 I \I N273. 81, 182, 80 _^ 

610 DC Vol. 7 SISI'258.... 3 ...$.. See Note... .1111 1815. 1825 
616, 616N Vol. 17 I) 6 512018 1/15 115215'rN101 .11193 78.617. 75.42. 80... 345 I 

617. 617X Vol. 77 V \111173 25 ItS216 ...., 61C7C.6.5817.6Q7C, 
Tone 22 N 6 .511072 25 NVF:15 In. ... 6í'66.5Y3 :115 1 

620 Vol. 7 SI1I'258.... 15-5 I 51\273.... 481. 1112.80 2 

620 DC Vol. 7 SIll258.... '1 ...$.. SeeNotc.. .1111 4111.5. 1825 
620X Vol. 109 \1 A8123-1. 1 IID680.... 58, 245, 56, 47, 80... 172.5 l 

Tone 3.1. k 12 6 590195.... 4 CS133 
Sup,. 7 I) 

.... .. Vul. 17 \ 6 511093 II 1-11182 .1131 78.75.43.257,5 '56 
666. 6C,6X Vol. 17 I) 6 .5120111 1/I5 It\2(5/TSIO1 .8193 78. 657, 75.42. 80... 345 1 

667, 667X ..... .. Vol. 77 N .... X1-1073 25 I04216 .. 61:7(7, 658(:, 6Q7(7, 
Tone 22 \ 6 .... .... A11072 25 \V I715 to... .. 6F6, 5Y3 315 I 

6111 Vol. 17 NI 6 ... 511223-I... I 11\212... 78, 6A7, 75, 42, 811... :115 
A11__224 13 I:S121 .... 

A1037- 15 '1'S1((1 ... . 

716, 7I6X Vol. 17 \t 6 512018 1/15 It \ 24 ;/75101 .11193 78, 6A7, 75, 42, 811... 456 1 

510377 15 TSIOI 
737 Vol. 7 S111'258.... 112918 I SI \273.... 484, 182, 80 ^ 
710 Vol. 7 SIiP258.... .... '_'-2-2 3 See Note... .ISI 181. C586, 81 5 
74(1 DC Vol. 7 S111'258... .... .... 3 ...$.. See Note... .1111 181A, 182A 
750 AC Vol. 7 SI11'258... .... .... 2-2-_2 3 See Note.... .R1 484. C586, 81 5 
750 DC Vol. 7 S111'258.... '1 ...7.. See Note... .11l 181A. 182A 
7505. 750X Vol. I 1 I (7 .... 58123-I.... ^6 1113680 511, 245. 56, 47, 8(1... 172.5 l 

TOM` 22 I, .... \66115.... 26 CS133 
Sup,. .. j.. 110508 

766. 766X, 766X1'. 
766ÁS...... ... Vol. 17 NI 6 512018 1/I5 It\215/1'SI01 78. 6A7, 75, 42, 80... 456 l 

.510377 15 'I'S' 01 
835 Vol. 56 NI 6 1 1223 I IS \212 I 78, 657, 76.115, 42, 80. 456 l 

'Pone 22 L .... .510377 15 TS101 
Voltage 26 55\I P 
Sup,. 58 IIC51(1.... 

$ Data not substantiated. 1511'0111 ANT: Read :Notes in Note Sect' if epecilird in Note Column. 
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MALLORY-YLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS 1.IBRATORS 

Types of Tubos Used I 
F. 

Peak 

Trans. 
Cir- 
cult Use I 

Clr- 
cuit I 

Correct 
Replacement I 

Switch I Bias I *Note Original 
Part 

Cur- 
cult I 

Correct 
Replacement I *Noto 

Vibr. 
Conn. 

Replace 
m oot *Note 

Sr %RI ON-Co,lt.inu eel 
86- Vol. 77 M A 14073 25 115216 6147, 6 V1, 6K7(:, 

'Cone 107 N .\14072 25 \V 1?3510 6(17G, 61'6(:, 523, 
6E5.... 456 

870 Vol. 7 Sl11'258.... 1-4-1 :3 See Nolo... .11I 10 I, 26, CSltfi, 81 .... 8 
870A, 1170X Vol. III C \1112:3-I.... 26 11116710 38, 21, 56, 47, 80.... 172.5 I 

Tone 22 I, A6611A.... 26 CS1:13 
Supe. ... $.. I1CS118 

930 AC Vol. (7 SI11'154.... $. $.. See Noto. .111 C18í.182.80 ^ 
931 AC Vol. 7 514171.41.... 112:127 I \I N27:1.... C11á1, CI02lt. 8(1.... 2 
9:31 DC Vol. 7 5111'151.... '3 ..4.. See Nut°... .1111 C184Á, C182_Á 
987 Vol. 77 500\t No. I See No le A 19 4,1412"_ 5 ItS216 6K7, 6A8, 6K7G, 

'Tune 22 I. 12 6 A 141 1:1 25 II N245 118 697G, 6.17C.6,\611, 
.5Y3(:. 6151: 456 1 

1116X Vol. 15 N 6 Á12:t30 I 14N2I.S 6E7,61.7.6C5.6116. 
Tone n2 I, \1122:1-I... 24 IiN212 61'6, 5Z3, 615 456 I 

Sup,. 7 IICS10 A10377 IS '1'5101 
1166 Vol. 1.5 N 6 Al2:1:30 I I(N215 6K7. 61.7, 6C5. 6116, 

Tuno 22 I, AI122:1-I... 24 ItN212 61'6,á/:3,6L5 456 I 

Supo. 7 UCS10 A1(1:177 IS 'I'SHII 
1176. 1176X1', 1186, 

1196 Vol. IS N 6 \123:1(1 I 11N21.5 6k 7, 6 1,7, 6C5. 6116, 
Tune 22 I, A1122:3-1... -^1 1(N212 6E6, 6E5, 5L3 456 1 

Supe. 7 UC510 N10:177 15 9'S10í 

SPENCER (See 'Tnlev slue) 

SI'LI'I'll(11ní (Se. Th omits A. Edison Inc.) 

STANI)AI(I) ItAI)I( COltl'. 
Stnndurdyne 29 \C. Vol. I 1 H I2_ 2 -I -S :1 See Nole... .11I 26, 27, 71A, 80 II 

STAR 
4,31 Slor Junior Vol. 11 .1 6 1-1-4 :3 C11117:3 113 61'7. 64,7. 77.42. 811... 1 

All Star Senior Vol. 8 C 840-73 :3 IlS21 3 .1166 24,7, 511, 56, 2 \5, 110. .. .. 3 
'Pone 21 I, 

1162, 1162.\ Vol. 45 N 6 4. IS 'I'SUI] I 2(16 39, :16.:37. 38.. ... 262 
6U Vol. 18 kl III-Iíl I (:N152 20 253 C3 711, 77, 75, 11, Ill.... 262.5 111 

'Pone 22 UC502 12-12 IS 'I'\ I I I 

.1)1 Buffer Ill I 

STAR 11Áh111( (See Coolinen tal 19. dio Corp.) 

s'I'FINITN: 1A1(1í) e: 11. 
111 Vol. 7 7 EN 5(1 .-2-1- .. 37 See \,te... .I11 21N. _^7. 45, 80 3 
111 Chassis No. IS... Vol. 7 L 1" \ 151 8-8 I See Nole. .. .113 21A, 27. 71, 1111 II 
211 (Chassis No. 22). V.4. 6 G7 I'\ 150 $ 3 Ser \ate... .Ill 24A, 27, 45, 80 175 I 

Tune 2 $ See No te AS 
25 (8 Lobe I'enludc). Vol 6 (:7 11-2-I :3 See Nate... .11:3 $ 1 

26 Vol. 7 I' 8-2-1 :3 S.'e Note... .11:1 51 21 \, 27, 47, 811... 175 1 

Tune 44 1)12 ..... . 

211 \..l. 6 177 8-8 4 See Nole... .9:1 51 2IA. 47. 7111 1 

40.40A Vol. 7 / 2-:t-2 3 See Nunn... .111 27. 71A. 8(1 4.. 
411(' Vol. 7 7. 2-:3-1 1 See Nob..... .Iil lo. 27. 80 7 
.50, 50\ Vol. 7 / I-2-4 1 Ser Note... .111 27, 45, 81) 

I'bono. 63 k 12 
6111' Vol. 7 / 2-3-:3 :3 See Note... .111 45, 27, 80 7 
71). 811, 'IS (Chassis 

No. 10) Vnl. 7 7 -2-1-:3 37 Ser Note... .I1l 21A. 27, 15, 110 :1 

1112, 102A Vol. 7 7, I -'-6 3 Ser Nulo... . III 27, 50, 731 $ 
Iguana 6:1 h 12 . . 

11(2(' Vol. 7 L 2-:1-:3 :3 See Note... .111 27, I.,, 80 7 
203 (Chassis N... 22) Vol. 6 G12 $ :3 See Note... .111 21A. 27, 45, 80 175 I 

Tune __ i See No te AS 
261, 262, 263. 264. 

265 Vol. 10 j See No te AS 1-1-1-1 '3/13 Ser Note.... .ISI 26. 27. 71.\.80 11 

12(1 (Chassis N... I i) Vol. 7 7 8-8 I See Note... .113 24,\, 27, 71. 81) I 

42(1 (Chassis N,. 17) Vol. 7 7 _ 2-:3 3 See Note... .Ill 24A, 27, .13, 710 3 
421, 125 (Chassis 

No. 21).. Vol. 6 L 6 8-11-8 3 CNI.5S 113 2.1A. 15. 110 I 

423 (Chassis Nn. 2:6) Vol. 6 L 8-8 1 CNI52 .... 244,, 45, 80 1 

47.0 (Chassis Nu. IS) Vol. 7 7 R\ 150 8-8 I Sec Note... .13:3 21, 27, 71. 80 11 
450 (Chassis No. 17) Sol. 7 7. _ 2-:3 3 Sec Note. .B1' 24A, 45, 27, 80 :3 

600. 605. 6:30, 635, 
612. 61:3, (Chassis 
No. 22)..... ... Vol. 

Tune 
6 G12 

$ 
EX43(I 
See te AS 

$ 3 See Note... .131 27, 21 \, 4S, 80 175 1 

64:2II. 7(111 (Chassis 
No. 26) Vol. 7 1' 

-No 

8-2-1 3 See Note... .113 27, 51, 24, 47. 80.... 175 I 
Tune 39 1)12 

71)11. 71)1 (Chassis 
No. 281 Vol. 6 E7 8-8 4 See Note... .I13 51, 24.N. 17. 80 I 

705, 7116. 725. 
(Chassis No. 26).. \ ol. 7 E 8-2-I :3 See Note... .14:1 51 21.k. 27, 17, 80... 175 I 

Tune 4I 1)12 

STERLING \Ií'1:. I: 4). 
A (11G) Vol. 2.5 I)111'119.... 6 4 ...t.. See Nolr... .1111 32,:30.:31 
'Ik Vol. G12 71í0 3 115213 51, 27, 45. 80 I 

11:3 \'I,1. 11:12 2.4, 27, 15 

11 Vol. G12 24, 27, 15 
I Vol. 2 C:12 8-71 1 See Note... . 113 35, 27, 45, 80 25 
144 V.I. GI2 2 4. 27, 15 

C Vol. 41/12 1)1)1'1I')... 6 1-2 1 SI, Not,....fí1 21,.15,811 7 
F Vol. 21 1)131'119.... 6 1-2 I SIr \ole... .111 21. IS, 8(1 3 
Alininlnr, \01. 25í)141'I19.... 6 1-2 I See Nole... .RI _21, 1.5.110 7 
Al. N, I', u Vol. 21 1)01'119.... 6 73237 1 115211 21, IS. 80 3 

8238 I 11521.1 
8 Tube 14.seiv.r.... Vol. 25 í)411'I19.... 6 71-8-8 :3 See N,tr... .113 2-I, 27..1a, 11)1 25 

Tone 41 II 
VA Vol. 6 H 12 8573 4 CSI39 21, 51, 47. 80 175 1 

SI'F,WA ICE RADIO C HIP. 
50, 60 \ ul. 17 500M No. 1 See Note A 1 6-10 I C\ 152 .13:1 34 292 C3 61)6 or 78, 6A7, 75, 

5-5 15 T7 I I0 41. 67.5 262 10 

S I'ER %R I'- WA I(NE It CI /It I' . 

11100A, 11, E (AC).. Vol. 113 SI1 I'_^ 15.... 66170 3 CN I S2 21, 27, 45, 110 3 
Tone 22 7,12 

111000, 111000 N' 

(DC; Vol. ... $.. Order from Mfr. 12A, 01A, 22, 71A. 
Tune 2 712 

1111)1 A. 1110111 Vol. 6 1712 67265 4 ISS_'I I .. ... SI or 35, 24, 47, 80.. I 

67261 4 IRS211 

$ I(ala not, substantial s1. 
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MALLORY-YCLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 
Types of Tubes Used 

I F, 
Peak 

Trans, 
Cie. 
cuit Use I Clr- 

cult 
Correct I 

Replacement Switch I Bias I *Note Original 
Part 

Cir- I 

cult 
Correct 

Replacement 
*Note I 

Conn. 
Replace- 

meat 
*Note 

S'11.:1% A Ill - VI 5ItN1: It (71)Itl',-Con lime.' 
11 1021, II and E... Vol. 6 1'12 67 328 5 115213 245, 51 or 35, 17, 27, 

Tone 22 7.12 67588 26 I1S211 .1112 80 177.5 I 

11104 5,. 13 and E... Vol. IS N 67328 5 11513 57, 58, 47, 56, 80.... 177.5 1 

Tune III Z12 67588 26 115211 . 1112 

105 Series (50 lo 59) Vol. 100 Z12 81347 26 115213 57 58, 56, 27, 47, 80. 177.5 3 

Tone 22 1 6 81367 26 118215... . .1112 
67:128 26 115213 

11106 Vol. 56 N 67328 2 115213 58, 55, 59, 56, 80.... 177.5 I 

Sen. 7 119M I'.... 6 
108, 108X, (10 to 

20 hall.) Vol. 6 UC5O9 6 EX 10e 81678 I CN I40 39, 36, 38, 12Z3 
.41698 15 TN110 .. 

109 (1090-1099).... Vol. 56 N 6 813d7 I 115213 58, 55, 56, 2A5, 80... 177.5 1 

It 110, 1111011, 
It 1 I0C Vol. 56 N 6 81317 I I1S213 58, 55, 27, 2A5, 80... 177.5 1 

81901 I1 CSI24 
11111 Vol. 17 N 6 81959 11 U11182 1131 78, 6117, 43, 37, 257.5. 456 

8:1394 II CSI25 .... 
11112 (1121, 1122, 

1123) Vol. 18 50011 No. I 6 See No to A 1 8311 1 1/15 CN1527N110 ..... 31 292 C3 657, 78, 75, 41, 84... 456 10 

113118 . ... j.. See \ore.. .11125 
11115 Vol. 17 N 6 81959 II U11182 .1131 78, 37, 6117, 13, 25Z5. 156 

8339 11 CS 125 
11116, 11116X. 

11116X11, Itl I6AL. 
It I I6 \I, Vol. 17 N 6 83613 1 115214 6.47, 78, 75, 42, 80... 456 1 

11117 (1171, 1172). Vol. 17 110512.... 6 83734 1 (711172 35 294 C3 78, 617, 75, 42, 84... 177.5 10 

Tone 22 K I2 83803 15 '1'S 101 
.015-.015 ISuiTer 1111 

11118 (1181, 1182, 
11113) Vol. 17 500111 No. I 6 See Note A I 113731.... 4 CM 172 35 291 C3 78, 617, 41, 75, 81... 177.5 10 

Tone 22 K 12 83803 15 TSI01 
.015-.015 Buffer It I 1 

11119. 111195, 
111 19EF Vol. 56 N 6 81317 1 115213 78, 6A 7, 85, 42, 80... 177.5 1 

67328 1 lIS213 
811537 15 1'5101 

11120 (I201-1209)... Vol. 56 N 81317 4 115213 57, 58, 55, 2 A5, 56, 80 177.5 3 
Tone 39 Y 6 67:128 1 115213 

11123 (1231-1239)... Vol. 6 1''7 6 3 83960 1 115213 617, 6F7, 41, 80 456 I 

11125. 111__^SA and 
11396'_' I/I5 CS):33iTsiot 

11125X (1251-1259) Vol. 56 N 6 8.1193 25 11S216 617, 61)6, 75, 41, 80. 156 I 

11126, Series I11261. 
111261'. 11126 X 
(1261-1269) Vol. 19 '1'111,606.... 114288.... 25 118215 6C6, 61)6, 75, 42, 76, 

Tone 107 M 6 812286 25/13 I(N2.11 80 456 I 

11127.1í127X 
(1271-1279) Vol. 18 N 6 84192 25 115216 6,57, 61)6, 75, 41, 80 156 I 

Tone 107 SI 81193 25 I1S216 
111281) (Hatt. 

12111D-12891))... Vol. 18 N 1:1 106, 31, 25S, 30, 33.. 456 
Tone 57 51 

11130 (1301-1309)... Vol. 18 N 6 81194 25 115216 617, 61)6, 75, 12, 80. 156 1 

Tone 107 NI See No te Al 85112 25 115216 
11131 (1311-1319)... Vol. 17 N 6 81829 1 C\1171 35 294 C3 78, 77, 75, 41, 81.... 177.5 10 

8:3803 15 TSI01 

11132 (Firestone 
.0:1-,03.... Huffer . 1114 

111:322) Vol. 1 110511 6 115237 I C N 152.... .113 33 289Y C3 78, 77, 85, 41 177.5 10 

Tone 44 ZI2 8:18113 15 1'5101 
85216 1.5 TS106 

11133 (Fire/none 
.005 Rutter Ill I 

1332) Vol. 17 N 6 81961 4 C\1171 35 _291 C3 6 \7, 606, 75, 41, 81. 156 10 
83803 15 á'S101 
03-.0:1 Buffer. ... .1111 

11131 (1341-1349)... Vol. 18 51 6 85792 25 115216. , 61)6, 6A7, 75, 42, 80. 156 I 

Tone 107 N 85793 25 118216... 
11136 (1361-1369)... 1 ol. 16 51 6 85.131 25 118216. 61,7. 6A8. 61-16, 6.17, 

Tone 107 N 851:10 25 115216. 611'6. 5Z1 456 I 

11137 (1371-1379)... 1ol. IS \I 6 85.583 :11 1152_16... 6I5 7, 618. 6116, 6C5, 
Tone 57 N 85581 31 113216... 2.53, 83V 456 14 

85588 31 115216. 
85565 18 "1'.5108 
113811:1 15 TS10I .. I 

11138 (1381-1389)... Vol. 15 M 6 85.583 31 11.5216.... 6K7, 6A8. 6116. 6C5. 
II. lone j N 85581 31 11S216 213, 617, 83V 456 11 
T. Tone 57 0 115588 31 11S216. 

115565 18 T5108 
85692 11 CS121 
8380:5 15 TS101 

11139D Vol. 18 N 7 116, 31, 1115, 30, 

81424, 11142 1S, 
(1421-1429)... , . Vol. 6 Sá11,263 6 11803:1 25 115213.... 

Itallast-1GI 

6K7, 6J7, 6F6, 6X5.. 

456 

456 25 
880117 25 115213... 

11143 (111431) Vol. 17 Order from NIfr.., 811256 4 C51171 36 291S\á' C:3 6D6, 77, 75, 41, 11.1... 456 10 

88170 15 Tslol 
.01 Buller .1114 

111415S Vol. 6 Y 6 8-8 25 11S213.... .1166 61)6, 6C6, 41, 81... 156 25 
11145 (1.151-1459)... Vol. 18 25051 No. I 6 See No to Al9 88512 25 118216 618, 6K7, 6116. 6F.5. 

Tone 57 N 118511 25 118216.... 6E6, 57.4 456 1 

11146 (1461-1469)... Sol. 18 250M No, I 6 See No le A19 8.5111 25 IlS216... 61,7, 6,18, 6116, 6F5, 
Tone 57 N 881133 25 1t32á:1 6F6, 57.4 456 I 

118576 13 115203... 
11147 (1471-1479)... Vol. 18 250M No. I 6 See No le 119 85111 25 RS216,... 6157, 6.58, 6116, 6E5, 

Note 57 N 88033 25 RS_ 13 6L6, 5L4 456 I 
88576 13 115203,... 

0149 (1491-1499)... Vol. 20 T111'608.... 6 85583 54 115916,... 6K7, 618, 6116, 6C5, 
88511 54 113216,... 617, 6G5, 616, 
119186 54 111201 55 1(1 456 1 

881107 13 115213,,.. 
8:18(13 15 TSIOI 

11160 (1601-16(19)... Vol. 17 UCSI2 6 882.56 4 CSI 171 36 291SSV C3 61)6, 77, 75, 41, 84... 456 10 

88170 15 Cslol 

111611) 0611D - 
.Ill Huffer .1114 

1619D) Vol. 18 N 7 1C7G, 11)5G, 1116(i, 
111 Ili, 111áG -11a1 - 
last 156 

j Dula not substantiated. * 151POIRTSNT: Head Note,. in Note Sect' f specified in Note Column. 
81 



MALLORY-YAxLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Peak 

Trans. 
Cir- 
c if Use Cir- 

Wit 
I Correct 

Replacement Switch 
I 

Bias 
I * Note I Original 

Part 
Cir- 
cult 

Correct 
Replacement Note Vibr, 

Conn. 
Replace- 

ment *Nate 
Types of Tubes Used 

S'1Isw:1LLT_ W %l(NE 
1(1621) (1621D- 

It CORP .-Con tinned 

16291)) Vol. 18 N 7 IC7G. I05G, II16G. Tone 57 N 1111G, I It I (:-Iiu1- 
111631) (16311)- 

last 456 

16391)) Vol. 18 N 6 89117 25 1IS201 .113 Order from Alf r IC7(:. 11)5G, 11466, 
89115 .4.. See Note... .11125 1111(: 456 10 11161D (16111)- 01)5 Buffer 1114 

16190) Vol. 18 N 6 89117 25 115203 .113 Order from Alf r LC7G, 11)5G, 11166, 
89115 ..4.. See No e... .11125 II14(3 156 10 

11167S, 13168 (1671- 
.11115 Buffer 1114 

1689) Vol. 6 Y 6 118033 25 11S213 61.76. 6.17G, 6K6G, 
88007 25 14S20:3 6\ 5G 456 25 

11173 (1731-1739)... Vol. 111 250M No. 1 6 See No le \ 19 1017,12 25 RS216 6 \lt, 6K7. 6116. ),F5, 
Tone 57 N 1311511 25 I)S216 616. 6(:5, 5Z4.... 156 I 

89755 1:3 CSI 21 .133 
11189 Vol. 18 N 6 8-8 22/13 See Xote... .11:3 31 285XS C3 106, 31, 33 370 10 Tone 57 N 111 Buffer 1114 
202:\ I3 and F Vol. 6 F12 67:328 5 IIS21'3 ^41, 35. 47, 27, 80... 177.5 I Tone 22 Z12 67588 26 HS^I'3 .1112 
715, 720 Vol. 3 F12 26. 27. 71 \ 
750 Vol. 112 YlO\I P. 3 See Note... .131 26. 27, I2.A,80 9 
81)1, 802 \ol. 8.1 1íC501 :3 See Note... .1)1 26. 27, 71A, 80 9 
801, 11111 A. 81 1. 81 1 A 
900. 401, 9112. 9(13. 

Vol. 116 5 10511'.... 3 See Note... .131 26, 97, 12A, 80 9 

'1 1 1. 912.91:3 Vol. 7 7 See No te A10 61303 3 CN 152 27. 15. 80 3 
950 Series (.AC) Vol. 113 SII11245.... See No le A80 66170 3 CN I52 2L.A, 27, 15, 80 3 
950. 471, 972, 973 

(1)C) 
(12110 (C ,anion 

Vol. ... j.. Order from Nlfr... 61303 .. 4.. CN14^_ 1111 12A, OLA, 22, 71A... 
lulo Set) Vol. 56 500\I No. I See No te Al 10 15 TSIOI ...... :39. 36. 85, 41 ... jj 

0201 Sol 15 51)051 No. I See Note Al 111 15 TSI01 34. 36, 115, 79, I I .... ... $. . 

STORY R CLUCK 
:16 Vol. 6 (:I2 $ 3 See Note... .R I 21. IS. 27. 80 3 
43, 51 Vol. 6 G12 j 3 See Note... .131 24. 15, 27. 80 7 

Supp. ...j.. A51111' 
C1013 Clock \lodel.. Vol. 6 j See No te A5 8 53 RS213 24. 27. 45, 80 3 

S'F1( \'I'1- I1'1.1) See Eleclrica I Spec) nities Export Co. 

ST1(()5l BEM: -CSI3 I.SI N 
10, 11 Vol. 9 Sl3P260.... _ _ _ :1 See Nole... .Rl 24. 15, 80 3 Ilunt. 30 SR P253.... 
12, 14 Vol, 115 SRl'213.... _ _ 3 See Note. .131 45, 27, 215, 80 7 

I hon. 30 SI I P25:3... 
Phono. 63 j Seo Note AS 

16, 17 (DC) Vol. 9 SR P260, . 1-6 4 See. Note. .till 45, 27, 211 
19, 20 (AC) V01. ... j.. Order from \lfr... 2-_9-3-3 3 See Note... .III 27. 35. (5, 110 175 3 

H :10 SIII125:3.... 
22 92A Vol. 1.5 SRP216.... 2-3-4 3 See Note... .131 . 5. 97, 35, 80 175 3 hunt. 30 S111'253.... 
25, 26 (\C) Vol. 9 SRI'260.... _^ ^ 2 3 See Note... .111 24. 5, 80 175 3 

I lion. 311 SRP__253... 
27 (SC) Vol. j, . S11I'213.... 2-9-" 3 See Note... .111 21, 27, 45, 80 175 7 hunt. 30 SR1'253.... 
29 Vol. 15 N 8 6-2-I 3 See Note... .111 45. 35, 27, 110 175 3 

'Pone 41 t\ 6 
Hum. 311 S111'253.... 

33 Vol. 15 1:C514 6 1'23538 I CNI55 12 236 78. 6A7. 6117, 37, 11. 175 26 
Twee 41 0 

3'31 \ol. 15 110514. 1'2223538 I CNI55 12 236 78. 6A7. 6117, 37, 11. 175 26 
37 1 o1. 15/15 \I \l -^2701 CNI55 58..15, 56, 81) 175 3 

Tone :34 ITC503 
Ilum. 30 S111'253 

38. 39. 10, 41 (1st 
type) Vol. 15/15 N151 8 1-7-3 CNI55 . 13:3 58. 56, 45. 80 175 3 Tone 31 UC503 6 

Ikon. 30 SR P253.... 
38, 39, 40, 41 (2nd 

type) Vol. 15/15 \111 8 4-7-6 2_^ CN155 .113 58, 55, 45, 56, 57, 80. 175 3 
Tone 34 11(:503 6 
Sumo. ...j.. Slil'266.... 
Itum. 30 S11I'253.... 

48, 49, 50, 51 Vol. ... j 1)131'245.... 1-5-64 ... j.. See Note... .I11 58, 55, 56, 2:\3, 57, 
11. Tone ... j.. Order front 51fr... 573 175 3 
T. Tone 44 N 6 

I l 11111. :30 S111'253... 
52, 51 501. 

/.. j See No le A.S 4-5-6 :3 CN155 .113 35. _2117.55. 56, 2A3, 
II. 'lone .. Order f NIfr... 57, 27, 573 175 3 
1'. Tone 44 \I 6 

Ikon. 30 S131'253 ...... 
55, 56 Vol. 11 (: 8-84 CN 155 . 11:3 58 711. 2A5, 55, 2117, 

'f une 34 NI 6:57, 5Z3 175 3 hoot. 30 Sl1l'265.... 
58L. 58111, 514T. 

58T13,58\V,581VR Vol. 17 O 11251.79 I IIN219 61)6, 6A7, 75. 42, 80. 165 I 
Tone 21 N 6 1'25180 1:3 1IS201 

1'25510 IS T\III 
60 Vol. 15 P 1'21140 3 It X245 61)6, 657, 6117, 37, 

Tono :14 1112 6 1'21207 15 'TS I ob I I , 80 370 l 
61 (AC -1)C) Vol. 18 0 P25907 I R12:15 118 61.7 6A8, 6Q7, 43, 

Tone 57 N 6 1'25931 6 11N2:12 25Z5 165 
P25159 1:1 CSI2I 
1'25198 15 TN I 1 1 

62, 63, 6211, 6:111.... Vol. 15 I' 1'22757 3 l3S21'3 6k7, 6A8, 6116, 61.6, 
Tone 22 I' 6 ['25757 :3/1:1 13N215 57:3 165 1 

1'25.158 3 11S216 
1'25788 I:3 CS130 
1'25459 1:3 CSI^_I 
I'24207 15 TSI01 

64 Vol. 15 P 6 16-8-8-4-4... 3/13 See Not.e... .13195 78. 657, 6117, 37, 42, 
Tune 34 NI .5Z3 175 1 

68 Vol. 8 G 16-8-8 1-4... 3/13 See Note... .11195 61)6, 6A7. 76, 6B7, 
Tone 22 M 6 85.42.573 370 3 

69 All Wave Selector 24567 I ItN242.... . 61)6. 6.117, 76, BL.... 5.1.5 25 
70, 7013, 72, 7211, 

721), 74, 7413, 711) Vol. ...i.. Order from AIfr... l'24835..... ... j.. Sec Note... .13195 61)6. 76. 6A7. 6137, 
Tone 22 1' 6 6C6, 42, 2 53, 57.3. 370 3 

1)nt1, not SIIlA4tn/ttialeAl, 
8'..', 

* IMPORTANT: Rend Noten in Note Secti, n if epeci fiel in No e Column. 



MAII.oItY-YEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I F. 
Peak 

Trans. 
lr- 

cult Use Gr- 
Cult 

Correct 
Replacement 

Switch Bias *Note Original 
Part 

Cir-Comm, 
cult Replacement 

*Note Vlbr 
Conn. 

Replace- 
meat 

*Note 

STIIOMIIEIIG -CAIt LFI)N- Cont in tied 
81) \ ol. 15 P 8-8-16 3 See Note... .113 6K7, 6A8. 6.17, 61-16, 

Tone 2_ I' 4 13 See Note... .113 6F6, 5Z3 465 1 

10 15 TS101 
82, 8211 Vol. 20 1.5Meg. No. I See No to Al9 1'22757 3 135213 61)6, 6.17, 76, 42, 5Z3. 465 1 

Tone 22 I' 6 1'22789 3 115213 
1'22758 3 115216 
P22759 13 11\215 
P22760 14 TSIO8 
P2-1207 15 TSIOI 

83, 8311 Vol. 20 1.5 Meg. No. I See No to 419 I'22757 3 RS2I3 6K7. 6A8, 6C5, 6116, 

Tone 22 1' 6 P22789 3 ItS213 6F6, 5Z3 465 1 

P22758 3 ItS216 
I'22759 13 Ii \ 245 ... . 

1'22760 I 1 TS 108 
P21207 15 TS101 

84, 8411 Vol. 20 ^ Meg. No. I 

`P 
See No le Al9 1'22757 3 I1S213 61%7. 6.18.6C5, 6116, 

Tone _2 6 1'2"789 3 ItS213 6.17, 6F6, 5Z3 465 1 

P22758 3 I1S216 
P22759 1:3 11 \215 .. .. . 

P2^760 14 T5108 .. ... .. 

1'21207 IS TS101 
125 (AC -DC) Vol. 18 N 26162 6 I4\235 118 6.48. 6K7, 6Q7, 43, 

26163 6 11-141257.... .118 25Z5 465 
26161 13/15 RN235 

130 Series Vol. IS N 26-103 I 11N245 118 6K7, 618, 6116, 6F6, 
Sen. ...j.. Cí2 25.158 I 11S216 80 465 1 

21207 15 TS101 ....I 
110 Series Vol. 17 N 02757 3 I1S213 6K7, 648. 697, 6E5, 

Sen. ...j.. CI^ 02789 3 115213 6F6, 5Z3 465 1 

25158 :3 115216 
26048 15 T\III .... 
25788 13 CS130 

145 Series Vol. 17 N 22757 3 115213.... 6K7. 6.17. 6A8, 6Q7, 
Tone 39 j See No to 45 ^_2789 3 145213. , . 6E5, 61.6, 5Z3 465 1 

2_5458 3 145216.... 
26693 13 CS131 
25788 13 CS130 
21207 19 TS101 
26018 15 T\ Ill 

150 Vol. 20 T1í1'611.... ...... ""757 3 \\ E817 6K7. 6.17, 6A8, 6116, 

Fin'. ...j.. Order from \'fr... 24,771 3 115216 61.6, 6E5, 57.3 465 I 

21580 13 CSI31 .._ 
26603 13 CS 131 
2122207 15 1'5101 
25198 IS T\III.... ._ 

635 (1)C) Vol. 3 Slll'96 .... Front 1-I I See Note... .1311 j 
Vol. 10 5111*10 ... tear 

635, 636 Sol. 3 5111'46 ... 'ront 1-10 4 See Note.. .I31 .... 71A, 27, 80 II 
Vol. II) S111'90 .. tear 

638 (.4C) Vol. 3 Sit l'96 'rout 5-9.. 4 See No e.. .ItI 71A, 27, 8(1 ...j,, 
Vol. 10 S141'26' . tear 

638 (DC) Vol. 3 Sit l'96 ... 'ront 4-1 I See Note... .1111 OIA, 711 
Vol. 10 Sll 1'269... tear 

641 Vol. 8 Sltl")60... t _^-1 2-I 3 See Note.. .III 45, 241, 27, 80 3 

Vol. 3 S I i 1'900... tear 
642 Vol. 8 Slil>960.... ...... Front 2-2-2-2 3 See Note... . III 45, 241, 27, 80 3 

Vol. 3 SR P900. Rear 
6,5 (DC) Vol. 3 S111'900.... Front 6 ... j.. See Note... .1111 24 4, 27, 45 

Vol. 8 j (tear A78 
652, 651 Vol. 8 S111'960.... Front 2-1-2-1 3 See No e. . RI 45, 24A, 27. 80 3 

Vol. 3 5111g011.... (tear 
726X \ol. 17 \I 16 I 11S216 .113 78, 647, 6K7, 75, 

8 1 11S213 .113 6F6, 6E5, 80 465 1 

731. 73113, 744 Vol. 12 15051P.... OIA, 10, 004 
74111 Sol. 12 1'50 NIP. ... OIA, 10, OOA 

Pliono. 63 1112 
776, 776X Vol. 17 DI 16 I 145216 .113 78, 6A7, 6K7, 75, 

8 I RS2I3 .113 6E5, 6F6, 80 465 1 

846, 848 Vol. 115 SItP962.... Front j 3 See Note... . BI 45, 27, 24A, 80 7 

Vol. 3 S141'900.... 'tear 

STUI)EIIAKEIR í.1I1 Olt TO It I rs 
31 Vol. 6 1)12 8-8 1 CN152 .113 51, 241, 47, 80 I 

42 Vol. 6 Y 8-8 1 CNIS2 113 51, 27. 24A, 47, 80... ...... I 

SUNGLOW 
\lelody-Cheat Vol. 10/12 GE j j.. See Note... .111 j j. 

SUI'EI{TONE I'ItOO UCTTS C O.. IN C. 
Srgrerba Vol. 17 N 8-16 4 See Note... .113 57, 58. 215. 56, 80... 465 I 

1.5 Sol, 18 N 6 I'll 1 32 85211 5Z4. 6F5. 6F6, 6116, 
Tone 31 1 1'160 32 CN151 .1181 6K7, 61.7 456 1 

1'301. 15 TS101 
L6 Vol. 18 N 6 1'171 32 11S21 57.4, 6C5, 6F6, 6K7, 

Tono 44 L 11160 32 CN 151 . 881 61.7, 6Q7 456 I 
P301 15 TS101 

1.7 Vol. 45 N 7 -P391 I 1íN232 .1190 II 2150 C3 IC6, 19, 30, 34...... 456 10 

Tone ... j.. L 01-.01 Huffer 111 1 

Z4 Vol, 45 SI11'275.... 7 1'391 I II\232 1190 II 215C Ca IC6, 19, 30, 32, 34... 456 10 

Torte 44 I, .01-.01 Buffer 1111 

7.5 Vol. 45 S111'275.... 7 P958 4 IIN232 1140 I 1 254C C3 IC6, 19, 30, 32. 31... 456 10 

Tone 41 L .01-.01 Buller 1114 

A31 Vol. 18 N 8-1 4 See Note... .113 647, 61)6, 75, 42, 80. 456 I 

SYNCIIROI'IIASE (S se A. H. Grebe & Co.) . 

L. TATRO I'HODUC TS CO13 I'. 
AK54 (Mayor) Vol. 17 N 10 15 TS101 6.47, 78, 75, 38 175 

AMS1 (Senator).. Tone 44 N 
A525, B525 Vol. 17 N 4L-5 15 TS101 77, 78, 75, 38 456 

Tone ^2 N 6 4L11 15 TS101 
C625, 1)625 Vol. 17 N 6 11.3 I 113213 20 F251 C3 78, 617, 75, 38, 84... 177.5 10 

Tone 22 N II.o IS TS101 
4LI1. 15 TS101 
.005 Buffer 114 

E83 Vol. 1 1 7 F12 I 5204 14, 85, 41 

Tone 41 N 
F725 Vol. 17 N 6 41.3 I 11S213 220 5251 C3 78, 617, 75, 41, 84... 177.5 10 

Tone 34 N 41.1 1 11S216 
11,11....... ... j.. 2=IS'l08 .13196 
11.5 IS '1'8101 
t.l.t t 15 TSIOI 
.005 !tuffer HI I 

j Data not substantiated. * IMI't)It rANT: Head Notes in Note Section if specified in Note Column. 
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MALLORY-YAxLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cir- 
cult 

Use Cir- 
cult I 

Correct* 
Replacement Switch Bias Noto Original 

part 
Cir Correct 
cuit Replacement 

* 
Note Vibr. 

Conn. 
Replace- 

ment 
* 
Note 

I.. 'I'4Tlt1) I'll011UC "1'S Cl III P. -C onlinned 
1\11:5 Vol. 117 1:12 

1 F201.. 41, 85, 41. 37 Tono 41 
11465, 1465 Vol. 17 N 6 411 I 115203 27 275 15. 75, 38 456 lo Tone 22 N 11,5 15 TSI01 

4 L 1 1 15 '1 :8101 
.1665 Vol. 17 N 6 411 I 11521)3 _, 275 IS, 647, 75, :10, 19... 177.5 10 Tone 22 N 11,5 15 '1 :SI01 

11,6 19 'l'5102 
1(51 Vol. 17 N 10 IS '1'5101 77, 78. 75 '18 ..j., 1.665 Sol. 17 N 6 11,1 1 118203 27 275 15, 6A7, :10, 19 177.5 10 Tone 22 N 415 15 TS101 

411, l9 '1'5102 
1.51 Vol. 17 N II I CSI23 ...... 2 F211 ... 78, 6A7, 75, 41 177 26 Tone 41 N 16 1 CSI26 

20 ... j.. 2=1'51118.... .11196 1,71 (1t. Governor). Vol. 17 N 11 I 17.5123 20 F251 C3 6.57, 78, 75, 41, II1... 175 10 Tone 4.1 N 16.. .. . I CSI26 
20 .... .. t 2:18 1 08... . n1 9 6 
, , . t '-1'5102.... .11196 ,.,..t.... ... buffer 1414 1525 Vol. IS 0 6\7, 78, 12A7, 18.... 456 Tone 22 1 6 

A151 Vol. 17 N 111 15 TS -)1 77.78,75 18 .,,j.. 514616 Vol. 18 \ 411 I 11S203 :11 285;(5 C22 657, 15, 75, 33 456 10 Tone 57 N 6 .01 11',Ifer Ill N51 \ ol. 17 N 8 1 (:5123 2 1,21 I 657, 78, 75, 41 177 26 Tone 41 N 16 I ('5126 
20 ... t. 2-181011 .11196 N74 (Iiovcrnor).... \n1. 17 N IS I (:S123 20 F251 C3 78, 6A7, 75, 11, ttl... 175 10 Tone 41 N ...... 1,6 I CSI26 
"0 2 -TS I (I8.... 11196 
10 ... / .. 2 -'I'S 102.... .III 96 

t Buffer 1114 N1144 \ ol. 17 N 10 IS '1'5101 77, 711, 75 '18 ... j. . 081 Vol. 17 N ...... 8 I CS 123 2 F^_ l I 78, 6 57, 75. 41 177 26 'Pone 41 N 16 I CSI26 
Sope. 7 J FX8011 111 15 "PSI 01 

20 .,.j. 2-1'5108.... .1115.6 091 (President).... Vol. 17 N 8 I ('S123 20 F251 C3 78, 657. 75, 41, 84... 175 10 'I ono 4.1 N 16 I ('SI21, 
Snpp. 7 J FXIt00 10 IS '1'5101 

20 . j. 2 -'I'S 108.... .111.16 
Buffer 1114 1)1626 Vol. 18 N 11,1 1/13 I1S204 31 285X5 C22'_' 6A7, 15, 75, :13 456 111 'Pone .57 N 6 .1)1 Bolter 1111 I'54 Vol. 17 N 11-8 I See Note... .113 20 F251 C:1 657. 75, 78, 38. 84... 177.5 10 

10 IS 'I 81111 
10 . j.. 2- TSI117.... . 11196 j Buffer .1114 1'4626 Vol. 18 N 41,1 1/13 ItS20'1 31 285XS C22 6A7. 15, 75, :13... , .. 156 10 'Tone 57 N 6 .01 Buffer 1114 Q5636,115636,85636 \ol. 17 0 ILI 1/1:1 118203 31 285\S C22 I5.6\7.75 33 456 10 'Pone 57 N 6 11,6 15 '1:Sí(12 

Buffer 1114 T6216 \ ol. 17 N .11 :1 1 115211 20 1'251 ... C:S 711, 647, 75, :18. 81... 177.5 10 'fono 22 N 6 11,5 15 '18101 
41,11 15 '1'5101 
11,14....... ... j .. 2 -TS 108 .111% 
.01)5 (Suffer ,I114 

. U5226, V5226 Vol. 18 N 11,3 56 BS213 20 1,231 C3 647, 78, 75, 38, 81... 456 10 Tono 57 N 6 111 I:l 115203 
4114 ... t. 2-T5108... .11196 
.005 Buffer 1111 \V62:16. X6236, 

Y6236 Vol. 17 0 -1L3 I 118213 20 F251 C3 711, 657, 1255. 25Y5. Tono 57 N 6 .11.1 13 115203 73 156 10 
416 15 '15102 
41,11 15 '1'5101 
41,15....... ... j.. 2 '1'51011 .14196 
.0)15 'Suffer 1111 

TE LE'L'O N F 
5 Tube 'T114 Vol. 6 1112 6 4-6 4 II\1262..,. .11:1 t 'Pone 22 I. 12 

TE\tPIA: 1:ORI'. 
8-611, 11-8(1, 8-90 Vol. 4 1;12 1-4-2 3 See Nole, .. .111 27, 45, 80 3 Ilion. 37 111-20 .1 i See \010... .119 8-61, 8-81, 8-91 Vol, 6/16 1)111"`111.... '-1-2 3 See \ole.. . III 45, 27, 21A, 80 :S 

I lion. :17 111 20 .15 See Note... .119 

TIFF. ANY TON 1,;--(8, , Ilerbcrt I -l. Horn) - 
7'(IItE I)F,UTS(:II.\I \ NN 

Browning 35 Vol. 45 N 8-8 I RS^1:l .1166 61(7. 648. 6F5. 6CS. Se,,. 7 C .10 15 TS! Il l .... 6116, 6E6, 57.1... , , 456 1 

'1'051 'I'II11Alit-See Aul tic liad in 

TI( \NSF014511111 CO 1(1'. of 4 m.rir. a ('1'CA) (Cl,. riot') 
1'C20, TC'l Vol. 56 N 6 0659 

I 11N212 58. 247, 2 56, 245, 811 465 1 I 10 I:1 CSI'lll TC:lo Vol. 6 t S.' No le AS 122-16 4 111190 . 113 6136. 6C6. 43. 127,5 40 Vol. 8 A5511' 6 I I-4 25 See \ole... .III 51, 21 5, 4.7. 80. .... I "1'C10 Vol. 6 G12 1-1 4 CM 170 el 18, 6C6, 42.110. l 
5 19 TSI(15 
5 15 TSI111 ' TC50 Vol. 18 500111 No. 1 6 See No le 41 6-6 I C\ r52 .113 35 294 C20 78, 77, 75, 41, 84.... 175 10 
928 15 '15103 37 296 C20 
.015 Buffer 1114 AC51. 53. 55 Vol. 12 Y 1-1.5-1-1.5.. 37 See \o1e.. .111 _2 -24.\, ','15.80 3 C5" Vol. 6 G 122 6 1295 8 C\14 5 .113 77, 7 ri, 43, 2525 113 
928 IS TS11)3 

5C60 (25-60) Vol. 12 Y 6 I.5-1.5-.5... 3 S.e Note... .111 24 \..15, 80 1 TC60 Vol. 7 (1 'l'I:Clltlll... 6 U1118. B3 6A7, 61)6, 75, 4:1, l'ono _2 L TC(:1019... 13 CSI21 25Z5 456 
'CCC IO2o... IS TN I I I 

AC61 (25-61) Vol. 6 1112 1.5-1.5-I.... 3 Sr, \ole... .III 21..15. 80 1 AC70 Vol, 6 1112 1..5-I.fi-I .... :1 See \ole... .III 24. 27, 45, 80 1 ÁC80, 81 Vol. 8 G 8 25 RS2I'I 51, 2115. 47, 27, 110... 175 1 AC81, 85 Vol. 8 G _-= 2.5 28 See Note... . III 51. 24, 27. 47, 80.... 175 1 Tono :14 H12 6 

Data not substantiated, 
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MA70RY-YLEY RADIO SERVICE ENCYCLOPEDIA 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cir- 
suit 

MANUFACTURER 
AND MODEL Use I Cir- 

cull 
Correct 

Replacement 
Switch Bias *Note Original I 

Part 
Cir- I 

cuit 
Corren I 

Replacement 
*Note Vibr. I 

Conn. 
Replace- 

ment 
*Note 

TItANSH'l III wit CO It I'.-C« nt inn, d 
88 Vol. 8 Ii _-_ 2.5 211 Sec No e... .111 51 24A, 47, 80 175 1 

Tone 34 1112 6 
AC90. 90 \.91.91.5, 

(25--90, 25-91).... Vol. 8 54001' 8-2 28 llS2I3 .866 '35 21:\, 27, 47, 80... 175 3 

Tone :11 1112 6 
92. \C94 (25-94)... Vol. 8 5 1(101' II -8 28 115213 .1166 27, 51, 21 A, 47, 80... 175 3 

Tone 34 1112 6 ....... .... 

SCI1111 Srb.% Vol. 8 55511' 6 I -1-I 26 See Note... . III 15 215, 47. 80 175 I 

11111/11 Vol. IS I, 1'4767 4 (:\1172.... ...... 35 29.1 647.711,6117,89,674. 465 II) 

12(1-1:19 Vol. 11 (7 28 Sec Nole... .I31 .. .. 51, 24A, 47, 27, 80... 175 

Tone 31 L 6 
5C160 (25-160). 

160A VC Vol. 8 :\ I N11' 6 8-8 28 115213 .... .1166 51, 27. 47. 8(1 175 3 

Tone .11 I 6 
AC22(1 (_225-2211).... Vol. 11 55M I' 1-1-I ^6 See Note... .111 35, 57, 47, 21A, 8(1... 175 I 

Tone 29 I, 6 
AC210 \ ol. 15 110503 2-2-9.5 28 See Nile... . It I 24 5, 51.56, 511, 27, 80. 490 1 

'rove 22 L 6 
241 Vol. 15 UC501 2-2--^_.5 28 Sex! Note... .III 51. 56. 27. 17, 80.... 175 I 

1 one I 6 
AC260 Vol. 15 UC503 8 26 See Note. .113 51, 57. 27. 56, 47, 80. 175 I 

Tone 22 1, 6 
AC280 (25-280).... Vol. 15 UC503 8 26 See Note... .113 51, 27, 56, 16, 80.... 175 1 

'Pone 22 I, 6 
AC300 Vol. 6 50)151 No. I See No te A l9 641 34 See Note... .113 58 56, 46, 8" 175 3 

'Poma "2 I. 6 
Sapp. 20 1712 

5C320 Vol. 6 C12 8.4 2:1 CM 171 .113 ...... 57.511,47.110 175 I 

AC:110 Vol. 15 IIC503 P451 I 23 CM 175 58, 57, 56, 47, 80.... 175 I 

TOM' I 6 
360 5ol. 15 114:503 1'1514 23 CN1175 58, 57, 56, 49, 81).... 175 3 

'Pone 21 L 6 
400 AC -11C \ ol. 7 11 8.8 6 CN I I.._.. ...... 39, 36, 38, 2575 

5.5 5 TNIIO 
AC 120 Vol. 17 N 2.) 6-8 

I 5122, 

1111182 
TSI OI 

.1131 6A7. 78, 75, 43, 2575. ... t.. 

123, 125 Vol. 98 J '1633 I CSI21 6A7, 78, 77, 43. 257.5. 465 
*1717 I C.5126 .... _. 

1.216:12 I CS123 
440 Vol. 98 4 '1709 I 1-11182 1431 657. 77. 43, 2525.... 465 ....... 
450 Vol. 56 N '1737 29 1'11190 .1172 78. 6A7, 85, 43, 257,5. 155 

470, .172 Sol. 17 IJCSO'3 11-113 23 (:51171 58, 2A6, 17, 56. 80... 195 I 

Tone I. '-1724 15 'I'SIOI 
480 Sol. 15 UC503 '4514 31 C\1175 58, 56, 59, 5Z3 165 3 

Tone 21 L 6 14585 15 N 1 13 
Sell. 12 Y 

490 Sol. 56 UC503 14961 28 C5l173 113 58, 55. 53, 56. 80.... 175 3 

Tone L 
500 Vol. IS ÚC503 . .... 31 I 56, 30, 19 175 

Tone 22 L 

TRANSITONE-See Pbilc,o It adío A 'Television C orp. 

Tit4V_1,EIi It51)IO \TELE VISION colt 1'. 
AC -SG -DX Vol. 6 C12 2 -I -I 30 See Note... .111 24A, 15, 80 3 

Screen 12 .55511' 
C Vol. 12 AS MI' 2 -I -I 3 See Note... .11I 2I 5. 15, 80 3 

K Vol. 6 17,12 8-8 I See Note... .113 21. 51. 47. 80 1 

SG -AC -Super Vol. 1110 L 4-9 1 See Note... .111 'I5 27, .17, 89 ...j.. t 

Tone 41 N 
SG -1C Vol. 8 Y50\1 P.... 8-8 3 See Note... .111l j 
SG -1)X Vol. 6 (:12 ^-I-1 3 See Note... .Ill 215. 15, 80 3 

Tree -Let e Vol. 6 I, 4-4 4 CM 170 31, 215, 47, 80 1 

6 Tube TICK Vol. 6 1:12 "-1-I 30 See Note... .Ill 26, 24, 45, 80 28 
Tone 34 K12 

Screen 12 A5M I' 
8 Super Vol. 6 C 8-8 ̂  :11) See Note.. .113 51 24 5, 27, 17, 0... . . j.8 . 

Tone 41 k 12 
S8 Vol. It G 8-8-2 :30 See Note... .113 51 24 5. 27, 47. 80... 175 I 

'Pone 41 1,12 .. 
S9 Vol. 1)1(1 L 4-2 4 Seo Note. .111 35 27, 47, 110 175 I 

Tone 41 N 
505 Vol. 6 1112 16-12 27 I1M257.... .113 6116. 6C6, 43, 257.; .... .. .. 
SI Vol. 18 N 18 2:1 C\1171 113 6\7, 61)6, 75. 12. an. . I 

53 Vol. Ill N 6-10 23 CM 172 113 657. 6116. 77. 4^. 89 .. I.. I 

54 5 ol. 18 50)151 No, I See No te :\ I 6-111 4 115126º.... . 113 35 291. C3 6 57. 61)6, '5, 42. 8.1. 456 10 

.02 I lu lfe17 1111 

56 Vol. 116 1,12 1. 12 CSI21 31, 32, 33. IF.I 
60 \ Vol. III N 8-16-12 II U11182 .11:11 6 57. 6163 75, 13, 

257.5 ...j.. 

634 Vol. 18 N 8-11 23 115213 .1166 6.58.6K7.6116.65'S. 
61'6, 57.1. or 6.5 7, 
61)6, 75, 42, 80.... I 

64 Vol. 18 50941 No. I See No le AI 6-10 4 See Note. , . . 83 35 294 C3 6,\ 7, 686. 75. 12. 8I. 456 III 
.1)22 Ruler Ill I 

76 Vol. 18 N Rat I CN 112 Ill ' 8 See NM e C8 :11, 1115. I fil, IC6. 30. ... j. 10 

.1)2 1lnffer 1311 .... .... 

'1'1101'11:-A (III' 
I)65V Vol. 56 N 8-16....,.. I CNIS5 2 210 CS 78, 77. 85, 41 262 26 

Tone 44 UCS02 I 13 ó121 12 2:17 C5 
4 15 '('S I I. I 

11101' It 51111(1 MFG. 
4 Vol. 6 GI2 4-1. 2:1 CM 170 113 6116. 6C6, 12. 80... 
4 Tithe TIlF Sol. 6 1112 5'X250 1--1 2:1 CM 170 113 58, 57 2 55. 80 

515, SUS Vol. 17 N 6 I-1 23 CM 171) 113 6A7. 6116, 85. 811, 42. 165 

I t Vol. 6 G12 I-1 23 CJI 170 113 58 57. 2AS, 80 

IS, 15-5 Vol. 17 N 6 1-t 23 C51170 It:l 2A7. 58. 55, 255, 811. 465 

10 \01. 6 C12 1-4 23 C\1170 113 58 57. 2 55. 80 

-I2 \ ol. 6 (412 F\:300 8-4 23 CM 170 113 6:57. 61'7, 42, 80 165 

Tone 99 L 
16 \ol. 17 50051 No. I See No te Al 1-4 I Cft170 113 6A7. 6116, 75. 12.... 465 NIL: 

5-5 15 TN I I O 

52 Vol. 17 N 6 4-1 2:3 C\I17)) 11:3 2A5. 2A6. 257, 58. 80. 465 I 

Tone 22 K 12 10 15 TS11)1 
53 Vol. 17 N 6 4-1 23 051170 6A8. 61%7, 6Q7, 61'6, 

Tone 92 K 12 10 15 TSI01 SY7 465 1 

54 Vol. 17 N 8-8 23 CM 172 .113 2A5. 2 56, 22,57, 58, 80. 165 I 

Tone 22 K 1 ^_ ... .. ..... .. .. . 

56 Vol. 17 501151 No. I Seo No te Al 4-4 I CN ISO 113 61)6, 6.A', 75, 42.... 175 MC 
5-5 15 TNIIO 

j Data not substantiated. * I5II'0ItTANT: Read Noten in Note Section i( specified in Note Column. 
85 



MALLORY -YA -LEY RADIO SERVICE ENCYCLOPEDIA 
CONTROLS CONDENSERS VIBRATORS 

Types of Tubos Used I F, 
Peak 

Trans. 
Cir- 
cult 

MANUFACTURER 
AND MODEL Use 

Cir- 
cult 

Correct 
Replacement Switch Bias I *Note Original 

part 
Cir- 
cult 

Correct 
Replacement I *Note 

Vibr. 
Conn. 

Replace- 
men{ *Note 

TROY (RADIO MFG. -Conlin ued 
62I1C, 621W Vol. 17 N 31.. IC6, 25S, 30, 19.. 465 Tone 22 K 12 
62C, 621'C, 62L, 62U Vol. 17 N 8-8 23 C\1172 113 61)6, bA7, 75, 42, 80. 465 1 Tone 21 K12 lo 15 TSI01 
81 Vol. 17 N 8-8 I CN 152 . 113 2.57, 58, 55, 53, 45, 80. 465 3 Tone 2_^ I 10 15 TS101 
84C, 841'C, 841J.... Vol. 118 N I6-16 4 See Note... .113 61)6, 6A7, 85, 12, 76, Tone 22 K12 I 13 CSI 31 80 .165 I 

, 10 IS TSIOI 
7'1186 Vol. 17 50011 No. I See No te A 1 8-8 1 C\ 152 .113 37 296 C3 6136, 6A7, 75, 41, 81. 465 10 Tone 22 K12 1(1-10 15 T\III 

.01 Ifulter 1114 
151-5 Vol. 17 N 16-8-10-10.. 6/15 1 11189 1198 6A7, 61)6, 75, 43, Tone 22 K12 257.5 465 162C, 1620 Vol. 17 N 16-12 6 CN145 .113 61)6, 6A7, 75, -1:3, Tone 22 K12 10-10 15 TN I I I 257.5 4165 

TIIUETONE-See. 11 re stern Au to Sup ply Co. 

'I'I(UEVALIJE 
6U Vol. 18 UC511 P81028 I CN 152 20 253 C3 78, 77, 75, II. 8.1.... 262.5 10 Tone 22 UC502 1'81021 15 TN111 

.01 [Suffer 1111 

TURNER Co. 
5111 Vol. 15 M 8-8 I See Note. .113 57, 255, 57.3 I Tone 21 111 8 13 CSI23 

25 15 TS103 M16 Vol. 15 M 8-8 I See Note... .113 56, 2A5, 80 I 
8 1:3 CS123 
25 15 TS103 MC16 Vol. 15 M 8-8 I See Note. .113 57. 56, 2A5, 80 1 

8 13 CS123 
25 15 TS103 

5780 .. Vol. 15 M 8-8 I See Note. .133 57, 80 1 
8 13 CSI23 
25 15 TS103 

'i'WINPLEX-See Ito dioTradi ng. 

TYRM AN ELECTRI C CORP . 

Imperial 80 Vol. 29 Z j 3 See Note... .113 27, 22, 30, 81 ... j. . 

UNITED AIR CEEA NER-S ee Sen tined. 

UNITED AMERICA N 11t)SC II 
Model T Vol. 6 612 3-3 25 See Note... .Ill ...... 36, 37, 33 04 Vol. 7 J 6 CE9520.... 6/IS U14189 1198 61)6. 6C6, 43, 25%5, 

185118 -hallos{ 05 Vol. 17 N 6 CE9519.... 6/15 UR192/TNIII .11197 6A7, 61)6, 75, 43, 
95.5 465 4 (Essex) Vol. 6 See No te .A5 1-8 25 CM171 11198 221. 47, 80 1 5A Vol. 7 6 6 SA102553... 25 C\1171 B199 51, 24. 47, 80 1 5 (AC) Vol. 6 612 1-8 25 C11171 11198 21, 47, 80 1 7, 7C (DC) Vol. 6 612 3-1 25 See Note... .lilt 36, 37, 33 10 (Essex) Vol. 15 N 8-8-1 30 See Note... .113 51, 58, 27, 45, 80.... 175 Tone 22 N 

20, 20J, 20K, 20L... Vol. 6 612 6 2-:L5-2 26 See Note... . RI 51, 27, 47, 80 175 1 Tone 22 j See No le A5 
28 (AC) Vol. 13 SIIP17(.... 2-4 I Sc,' \ate... .III 26, 27, 71, 110 II 29 (AC) Vol. 13 S111'179.... 2-4 I Ser \ote... 112 ^6, 27, 10, 81 31 31, 32 (AC) Vol. 6 G12 6 3 5-3 5 25 See \ole... .111 51, 21, 47, 27, 80.... 175 1 .08 See Note. .119 36, 36A & I3, 37.... Vol. 6 G12 8-1 25 C\I 171 11199 51, 24, 47, 80, ^7.... 175 1 

8 11 CSI23 . . 113 38 Vol. 13 SIIP179.... 2-1 I See Note... . RI ^6, 27, 71.80 I I 40. 41 (AC) Vol. 15 N 6 8-8-4 56 C111175 11205 51, 27, 17, 80 175 I Tone 22 N 
45A, 45C Vol. 18 N 6 S5-106878.. I C'152 24 271 77, 78, 75, 41 175 10 

SA105711... 15 '115101 46 (AC) Vol. 14 N 
71 A, 26. 27 48, 49 (AC) Vol. 40/12 GK Early A79 4-24 3 See Note... .111 IS, 27, 21, 80 3 Vol. 40/12 GE Late A79 

54 (DC) Vol. 40/8 CE A54 44 1 See No e... .1111 27, 24, 71 56 (Battery) Vol. 40/12 GK 201A. 112A 58 (AC) Vol. 8 D _-2-4 3 See Note... .111 24, 27, 45, 80 3 Tone 41 N 
60, 60D, 60E. 61... Vol. 15 N 2-24-2 :3 See Note... .III 24, 27, 45, 80 7 Tone 41 N 
62 (I)C) 

Vol. 48 N1 

D 4-4 1 See Note... .1111 24, 27, 45 
63 (DC) Vol. 15 N 4-4 I See Note... .1111 21 27, 45 Tone 41 N 
66 (AC) Vol. 14 N 26, 27, 71 73, 74 Vol. 6 G12 6 2-2-4 26 See Note... .131 21, 27, 45, 80 1 Tone ...j.. K12 
79C Vol. 18 N 6 '11065:16. 4 C111172 20 25:1 C3 77, 78, 75, 12, 81.. 175 10 Tone 22 N .008 Buffer 1311 80, 84 Vol. 7 .A2OM P.... 21, 12:% 91. 92 Vol. IS N 6 16 25 CS136 .1139 51, 21, 47, 27, 80.... 175 1 Tone 22 N 4 25 CSI31 .1139 

SÁ1030:37... I t CS123 96 (AC) Vol. 14 N 26, 27, 71 96 (DC) Vol. 14 N 26 10(1 (Adv. 9-20 Auto) Vol. .. j.. j See Note A5 4-6 21 CN 151 36 37, 38 175 MG 107 (AC) Vol. 14 N 26. 27, 71 113 Vol. IS N '19 85, 89, 52 Sen. 7 J 
113X Vol. 18 N 39, 75, 89, S2 114 Vol. 15 N 39, 85, 119, 52 Sen. 7 .1 

116 (AC) Vol. 14 N 26, 27, 71 119 (Police Motor- 
cycle Radio) Vol. 18 50051 No. I See No le Al 1-4 I See Note... .113 78, 6A7, 75, 41 456 MG 

5 15 'rS1111 123 Vol. 15 N 39 85, 89, 52 Sen. 7 J 
123X Vol. 18 N 39 75, 119. 52 126 (AC) Vol. 14 N 71, 26, 27 129 (Polio, Motor- 

cycle Radio) Vol. 18 500M No. 1 See No te Al 4-e, 1 See Note... .11:1 78, 6\7, 75, 41 456 MG 5 15 TSI01 

j Data not substantiated. 
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MAlriRY4'Ax1 V RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURFR 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I. F. 
Peak 

Trans. 
Cir- 
cult Use I Cir- I 

cuit 
Correct 

I Switch 
Replacement 

Bias *Note Original 

I 
Part 

Cir- 

I 

cult 
Conect I 

Replacement 
*Note Vlbr. 

Conn. 
Replace- 

ment 
*Note 

UNITED A\IEIIICA N 11OS(' It -Co ntinueYl 
133 Vol. 6 (:12 6 '_ ̂ _-4 26 See Note... .111 24, 27, 45, 80 1 

Tone . . j. . 1%12 

136 (:1C) Vol. 11 N 26, 27, 71 

139 (Typos II, L. 
11T, 1.' 11C, LC, 
IIT(', LTC) Vol. 18 N 6 I1S246 CF,9510.. . . I See Note.. . .11125 78, 6A7, 75, 41 156 MG 

S:1105910.. . 15 1tN225 
1:19 (ryypes \, VC. 

V'1, `" rC) Vol. 18 N 6 11S246 CE951 I See Note... .13125 20 253Y C3 78, 617, 75, 11, 81... 456 10 
SA -105910 15 11N225 
.008 Rifler 1314 

140A Vol. 18 j See No le 15 8-8 I See No e... .113 24 271 78, 6A7, 75. 4i 156 10 
10 15 TSIOt 

146 Vol. 14 N 71, 27, 26 

149 (Types. 1I, I., 
I IT, LT. I IC, I.C, 
IITC. LTC) \ol. 18 N 6 14S246 CE9510. ... I See Note... .11125 78, 6\7, 75, 41 456 \ G 

SA1059111... 15 14N225 
149 Types V, VC, 

V'I, \'1'C) 1ol. 18 N. 6 118216 CE951 4 See Note... .13125 20 253Y C3 78, 617, 75, 41, 81... 456 10 
SA1059I0 15 11N225 
.1108 Buff .r 1414 

150 (Tyle I) Vol. 18 N SA105156... 1 CN152 _ 219 36, 39, 85, 41 175 26 
SA I 11161 t... I CS I 23 

150 (Type 2) Vol. 18 N SA105456... I CN152 24 271 77, 78, 85, 41 175 10 
156 (DC) \ol. 14 N 26 
160 Vol. 18 5110\1 No. I See No te :11 8 8 I CN I5? 21 271 77, 78, 85, II 175 10 

166. 176 (AC) \ol. 11 N 71, 27, 26 
2011, 2111 (\C) \ 01. 7 11 6 S 1101881... 25 C\1171 11199 51, 21, 47, 80 1 

205, 205 A, 206 (5A) . \ ol. 7 G 6 SA 102553.. , 25 C\1171 14199 51 21, 47, 80 1 

224 \ol. 6 G7 6 9-3 25 See \ole... .1111 39 71:1, 52, 37 175 
Tone 21 N 01 See Note. .. .89 

226 \'ol. 16 N 32, 31, 30, 49 175 
Tone 114 j I1 See No te 15 . . . . 

236, 237 (AC) Vol. 6 G12 8-4 25 CV 171 8199 51, 57, 47, 27, 80.. . . 175 1 

8 14 CSt33 
239AA Vol. 6 612 8.4 25 C111171 15199 51, 21, 27, 47, 80... . 175 I 

Tone 22 N 8 14 CSI23 
242, 213 (AC) Vol. 15 N 6 SA 103595... 30/I1 U11191 .13200 56. 58, 47, 80 175 I 

Tone N 
250, 251 Vol. 15 N 6 SA103950... 3/13 U11191 .14201 58, 56, 45. 80 175 3 

Tone 120 I. SA103740... I CN152 .1112 
260, 261 Vol. 20 51111\I No. I 6 See No le At9 S.1103950.,. 3/13 U11191 .15201 58, 56, 45, 80 517.5 3 

Tone 120 I 

305A Vol. 6 Cl? 6 S \ 102768... 25 C\1171 15199 57, 58, 47, 80. . . . . . . 456 I 

503 Vol. 18 N 6 ' SA 106187... 25/19 CM172/TS102.11112 6F7. 78. 75, 43, 1273. 
305 Ed, 2 Vol. 18 N 6 S1105237.,, 25/19 CM171/T8102 .11202 57, 511, 2A6, 47. 110... 456 I 

307 Vol. 56 N 6 SA105165... 25/19 CM171/T8102 .14202 57, 58, 55, 24, 80.... 175 3 
Tone 22 N 

3101 Vol. 15 N 6 SA 101422.. . 30 C V1175 11206 58, 27, 45, 56, 80. . . . 175 I 

Tone 22 N SA 103037... 15 CS123 
Sil. . ..j. . A 10111 I'. . . . 

312, 313 (.AC) \ol. 118 I. 6 SA103740... 57 CN155 14203 58, 57, 56, -16, 82.... 175 3 
Tone 122 L S4 103595. 57 CSI31 )CN 152 .14201 

S 1 103037... 16 CS123 . . . . . 

350, 352 \ ol. 18 N 54106310. 25/19 CM 172/TSI02 .11202 2A7, 58, 2 16,2 15, 80. 175 1 

'I'one 22 N 6 
355, 357 \01. 18 N SA105700... 11/15 RM257/TS101 .14207 617, 78, 75, 43, 257.5. 175 

Tone 22 N 6 
360, 361, 361 \ ol. 18 N CE951 25/19 RM261/TSI02 .11213 2A5, 2A6, 58, 56, 80. 456 I 

Tone 22 N 6 
370, 371 Vol. 18 N SA105817... 3 11N212..... 2:17, 58, 2117, 53, 83. 265 I 

Tone 22 L 6 S.A 105818... 3/13/15 CM 173/TSI07 .13208 
376. 3761í'r, 376F, 

376S Vol. 1/9 GC 84107029... 12/13 15N231 14209 IA6. 34., 33, 32 456 
Tone I?1 N .... 

385 \ol. 1/9 11G C1;959 12/13 11N231 11209 1A6, 31, 33, 32 463 
386 \ol. 45 N CE959 12/13 11N231 11200 106. 34, 30, 32. 33. 163 

-1112 Ed. I, 2 101. 18 N 6 SA 105722... 8/15 CH 182/TS101 .11210 61:7, 78, 75, 43, 25Z5. 456 
102 Ed. 3 Vol. 18 N 6 CE957 8 t'1518'-' .11210 61'7, 78, 75, 43, 25Z5. 156 

C. E958 15 '1'S101 .15210 
405 Vol. 18 N 6 SA105237.,. 25/19 CM 171/TS102 .11202 57. 58. -^.A6, 47. 80... 456 I 

420, 421 \ol. 18 N SA107288... 1/15 11N245 11211 61'7, 61)6. 75, 12, 80. 156 I 

Tone 121 \I 6 
430, 430J, 430T. 

431, 4:11.1. 431T, 
433, 13 /.1, -134T. . Vol. 18 N 6 51 107239.. 1 I1S213 6:17, 61)6. 75, 42, 80. 450 I 

SAI07288... 1/13/15 I1\215 . ... .11212 
4 10C. 4...n. 111 C, 

41t'r, 11 -IC, 444T. Vol. 18 N SA106665... 25/19 ItM261/TSI02 .11213 6:57, 6D6, 75, 42, 80. 156 I 

'1 one 121 \I 6 SA 107239.. . 13 145213 
4501.. 15011, 4511., 

1511-1 Vol. 18 N 6 S 5107239. . 1 113213 6\ 7, 61)6, 75, 12, 80. 150 I 

S5107288... 1/13/15 It '5:'215 11212 
451 L, 15111 . . . . . . . Vol. 18 N 6 S51072:59. I 15,'L" 1:1 . . 6:17, 61)6, 75, 42, 83V 150 I 

81107288... 1/13/15 11 \ 243 15212 
4611, 4611A-14-11, 

161:1 -It -11 (Ed. I 

:old 2), 461A-14-11. Vol. 18 N SA106665... 25/19 R11261/TSI02 .11213 58, ^A6, 2:1'i, 56, 80. 456 I 

Tone 121 111 6 
470(1-1J. 171G -U, 

171G -U Vol. 18 N -. CE951 25/19 RM261/T8102 .11213 58, 2:16. 2A5, 56, 80, 
Tone 121 \I 6 (831) 456 I 

1110 (Early) Sol. 18 N SA1(17510... 59 I5\215 711. 77, 6117, 12, 6.16, 
'I'oue. 121 NI 6 SA107516... 15 1t\226 1111 .... 76, 83V 456 I 

4811 (Ed. I and 2), 
481, 181 Vol. 18 N CE955 59 WW2 1^ 78. 77, 42, 6A6, 76, 

Tone 121 \I 6 .... . SAI07510.., 59/13 1iN24.4 835 156 I 

Ship. 7 (7 S11117516... 15 11\226..... .118 
500 Vol. 18 N 6 . . . . . S N105309, . 11/15 (' R 182/T8101 .15214 78. 75. 13. 257.5 . 156 

501, 502 (A(; I1C).. Vol. 18 N 6 S.11115722.., 8/15 (71182/T8101 .15210 61'7. 78. 75. 13, 257.5. 456 
505, 510, 510F Vol. 18 N 6 .... . CI?9512.... 25 155215 61:7, 6D6, 75, 42, 80. -165 I 

C K9F 1 1.... 25 11á213 
CE958 19 '15101 

524A (Fd. 1, 2, 2D, 
2G) \ 01. 18 N 6 15S246 CE9.51 4 See Note... . 8125 22 2531 C3 617, 78, 75. 12, 81... 456 10 

.008 (Suffer 1414 
5655V, 565K Vol. 18 N 6 CE9512.... I I5S215 61.7. 61(7, 75, 6F6. 

C1;9511 .... I RS213 6C5, 80 465 I 

C E958 19 TS I 01 . . . . . 

575F, 575Q Vol. 18 N CE954 25/19 RM261/TS102 .11213 61.7, 6116. 6F5, 6F6. 
Tone 121 N 6 CE951I .... It ItS213 6A8, 80 465 I 

j Dula not. substantiated. * 1311'01tTtNT: Head Note. in Note Sect' if .pecifted in No e Column. 
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Trans. 
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Cir- Correct Switch Original Cir- Correct Vibr, Replace- 

UNITED .AMERICA N IOSC II-Co ntinued 
585, 5851, 585Z, 586 Vol. 18 N CI:951 25/19 RM261/TS102 .11213 6K7. 6116. 6F5, 6176, 

Tone 121 N 6 CE9518.... II 13521'3 .. 6\8, 6C5, 80 465 I 
C E9515 .... 15 'I'S 101 

593ÁI, 5951' Vol. 15 0 CE9516.... 59 11521:3 61,7, 6A8, 6C5. 6116, 
CE9517.... 59 115216 615, 61'6, 57.3 465 I 
SA 107913... 15 BN226 

600 Vol. 18 N 6 CE954I.... 1/15 See Note... .11125 1:1 215 C3 6A7, 61)6, 75, 11.... 465 10 
.(1118 Buffer .1114 

604 Vol. 7 j 6 See No to A5 (:1'95:13.... 6 115215 6A7. 6C6. 1:3. K55C- 
C1;953I.... 6 115216 Ballast, 257,5 465 
01;9.515.... 15 'I'S101 

605, 605C Vol. 18 N 6 í'I;9536..., I 135215 6,\8, 6K7, 75, 616, r.l 93:3.5.... I I)S216 511 165 1 

(:1:9515.... 19 '14101 
620 Vol. 18 50011 No. I 6 See No le -\ 19 (:139539....27 See Nine... .11125 618. 6K7, 6116. 6P'5. 

'Tune 22 j See No to AS C895:48.... 115216 23 \6. 2526, K I_C 
C89.5111.... 13 115201 Balbeit 465 

625 Vol. 18 50011 No. 1 6 See No to A 1 C1:9539... ,27 See Note... .11125 6A8. 6 7. 6116. 6F5. 
Tinte 22 Í See No to A5 C1395:38....^7 135216 25A6, 237.6, 1,4211 

CP:9310.... 13 11S20I .... -Ballast 16:5 
634k, 634A (Ed. 2), 

636, 637 Vol. 18 N 6 11S246 11;951 4 See Note... .11125 22 2531 C3 77, 711, 75, 42, 84.... 175 ID 
Tone 121 N 1)118 (Suffer 1311 

640, 650 Vol. 18 SOON) No. 1 6 See No to A19 CE9536.... 25 115215 6.A15. 617. 6116, 616, 
Tone 125 20M No. 1 See No to A8.) C1;9535.... 25 11S216 61'5. 571 or 51 3... 165 I 

C 1395:57.... 1:1/ 15 11 \ 241 11217 ... . 

660T, 660C Vol. 18 500M Ni.. I See No to .A 19 C 89536.... 25 115215 6I, 7. 6116, (.)"5, 6 \ 8. 
Tone 121 N 6 C893:t5,... 25 11S216 6F6, 574 or 51:3... 165 I 

C 89528.. , . 14 115213 
CE9526.... IS 'rN1II 

6705, 670C Vol. 18 N CE95:56.... ^5 115215 6K7, 61-16, 6F5, 6A8, 
Tone 22 L 6 C1395:35.... 25 85216 6F6, 571 465 I 

C 89528.... I I 11S213 
C 1395__26 .... 15 T N I I I 

736, 737, 738 Vol. 18 M I(S246 CE931 4 See Note... .15125 35 294 C3 6J7, 6A8. 6K7, 6116, 
Torte 121 M CE952I.... 19 TSI01 ... .. 6F5, 6F6. 07,1 175 10 

.005 Bullet 1314 

UNITED MOTORS S EH V ICE "I /EL CO" (Buick, Olds, Pont nc) 
Al, 131 Vol. 56 N 8-8 I 115213 .1166 58, 57, 56, 55, 17, 710....*.. I 

Tone 21 N 
Sen. 7 F 

A3, 113 Nol. 45 N _ ... j.. See Note... .1311 39, 36, 37, 38 175 
Tone 22 N 

A5A3 (Auburn).... Vol. 18 UC51l .. 6 \V32759.... I 115213 ..... 16 247 C3 78, 6F7, 6117, 42 181.5 10 
\V32802.... 1/15 S11605 .1323 
.005 Buffer .1111 

A255 (Cord) Vol. IS UC514 8-8 1 11N242..... .. ... 25 273C 61)6. 6N7, 6117, 76. 
6115 450 10 

A355 (Graham - 
Paige) Vol. 15 UC514 8-8 1 101212 25 273C 61D6, 6A7, 6117. 76. 

6115 450 10 
A455 (Cord) Vol. 126 UC514 38178A 1 11N242 25 273C 61)6, 6A7, 6117, 6115. 450 10 
A555 (Graham- 

. Paige)Vol, 126 UC514 38173A I 11N242 25 273C 61)6. 6.\7, 6117. 6135. 150 10 
626 (1)elco) Vol. 18 UC512 12(19285.... 2-2/15 IIN21 25 273C 61)6. 6\7, 6117, 42... 262 10 

Tone 21 NI 4 15 TSlol 
627 (Defeo) Vol. 15 UCS11 12119285.... _^2/15 11\245 25 273C 61)6. 6A 7, 6117, 6E6. 262 I)) 
628 (Delco) Vol. 62 UC51.1 120928:1.... I 155215..... 25 273C 61)6. 6A7, 85, 6.A6... 262 10 

Tone '44 L 1209284.... I/IS RS213/TN111 .BS 
629 (Delco) (Below 

No. 40100) Vol. 45 UCS14 1209285.... 1/15 RN215 25 27:1C 6F7, 6117. 61)6, 42... 262 10 
629 (1)elo) (Above 

\». 10100) Vol. 62 UC514 1209285.... 1/IS 11\245 25 273C 6F7, 6k7. 61)7, (2... 262 10 
630 (300) (Del»)... Vol, 62 UC51 4 1209806. 4 C51171 35 294 C:3 6A7, 6117, 61)6, 42, 84 262 10 

.01 Bolter 614 
6:11 (Deb.») 1u1. 18 UC511 1210556.... I C\ 152 :15 291 C3 6:N7, 687, 606, 6115. 

.05 Buffer 1114 itI 262 10 
6:11A (Delco) Vol. 73 UC51 I 121 1247.... 4 10 1262. .1173 35 291 C3 61)6, 6 \ 7, 6117, 12, 81 262 10 

.005 Buffer 1311 
6:12 (1)elco) Vol. 126 UC514 1210215,... I It\212 :35 291 C3 61)6, 6 \7, 6117, 6135, 

Tone 21 0 .005 Buffer . li l l Ill. ....... 262 10 
633 (Delon) Vol. 126 UC511 1210220.... I 10;242 35 294 C:3 606, 6Á7o 6117. 665, 

Tone 21 0 005 Buffer 1114 81 262 10 
634 (1)elco) Vol. IS UC51 I 1210926.... 1/15 1N245/TS101 .1119:3 25 273C 61)6, 6\7, 85, 41 .... 262 10 

Tone 21 M 
635 (Delco) Vol. 20 1 Slog. No. I 115245 Al9 121(1926.... 1/15 RN245/TS101 .1119:3 25 27:3C 61)6, 6:\7. 85. 6F6... 262 10 
1101 (Delco) Vol. 56 N 6 1208786.... I1/IS See No e... .11125 61,7. 78, 687, 4:3, 

2575 181.5 
1102, I I0:3 (Delco).. Vol. 15 N 1208317.... l 11S215 606, 657, 6117, 76, 

Tone 22 712 6 1208316.... 4/11 I1N215 . ,.... 12. 80 456 1 

1104 (Delia') N il. ...2.. N 1208317.... 1 135215 61)6. 6A7. 6117, 61,7, 
'1.0ne 31 712 6 1208316.... 4/14 11N215 42, 110 456 I 

2017, 2018 (1)elco).. \ 01. 25 GI, 1202261.... 4 115215 21A, 45. 80 1 

Tone 22 C12 1201 100... 4 115213 
2)1:35 (Iteviw'd) \'..l. 17 UC512 6 1207584.... I CNIS2 4 221 C:1 :56. 39, 85, 119 262 10 

'('one 41 K12 12)17616.... 15 '15105 
.015 Buffer .1114 

3201, 3202 (Belo, 
800,0130) Vol. 17 N 6 61)6, 6A7, 85, 48. 262.5 
3201, :1202 (Deli») 
(Ate Ive 80(1,000).. Vol. 17 N 6 61)6, 6A7, 85. 18.... 456 

3203, 3204 (1)ele,).. Vol. 15 N 1208892.... I 115205/'1'51(16 17 F217 C:3 61)6, 6A7, 6117, 6F7, 
'r0ne 11 Z12 6 1_208891.... 1/14 11\215/15101 13 156 10 

1208890.... 14 115201 
.01 Buffer 1114 

4036 (11. O. P.) Vol. 17 UC512 6 12078:30.... I CS13:5 4 221 C3 :36.:39, 85, 89, 81.... 262 10 
'Pone 41 1.12 .015 Buffer 1111 

4037 Vol. 17 N See No to A27 1207995.... 1/I5 CN142/TN110 5 2 78, 617, 75, 41 262 10 
\ 01. 17 í'C512 See No to A4 

4038 \ 01. 17 10312 1208241 .... I CN 152 5 222 711, 6F7, 85, 4 1 262 10 
'Pone 4-I N 

4)118 \ 01. 6 1 4-12-I 11 1111182 . 1131 6F7, 78, 75, 43, 2575. 155 
4049, 4050 Vol. 15 I1C50I \\'29978.... I CS125 17 F217 C3 78, 687, 37, 75, .13... 181.5 10 

Tune 22 IC12 11-8-8 21/1S CNI55 ...... 
12--:.5...... ... j.. See Note.... .11123 
.01 Buffer 1114 

4051 (32 volt) Vol, 6 E' I 12 I CSI 35 17 M217... C:3 78, 77, 43 181.5 10 
8 I 0513:3 
6 IS 'rS101 
12-2.5...... ...j.. See Note .11125 

t Data not subsU,,,tialed. 
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UNITII) \1OTOIIS S Elt VICI" -Con tinned 
4052 (AC -DC) Vol. 17 UC504 8-25-16 11 1111182 .1131 657. 78, 6137, 13. 

6 15 TSI01 25/5 156 

4053, 4053A Vol. IS UCSO1 11'23795A... 3 115215 ....... r 56, 58, 2,15, 80 181.5 1 

Tone 41 Z \129097A... :3/14 I1N245 1157 ...... 
4051 Vol. 17 N 6 6A7. 61)6, 85. 18. 262 

116011 (Delco) Vol. 111 N Il-il I 13 \2_ 12 48 See Not e CS 6 \7, 15, 76, 19 465 10 

Tone 22 Is 12 6 10 15 '1'1101 
.01 Butter 1314 

3641.11 (Chevrolet.). Vol. 17 O 7 FS253 1207695.... I (1\ 132 4 221.... C3 36, 39, 85, 119. 84.... 262 10 

Tone 41 1\12 1207901.... IS 'I' \ 110 11169 
.013 BulTer 131-1 

393881 (Oldsmobile) Vol. IS ÚC512 1209047.... 1/15 C\155 .. 25 27::C 61'7. 617, 6117. 42... 262 10 

393885 Vol. 17 I1C.512 E11217 1211014.6.... 1/15 CNI52/TN110 .1122(1 25 273C 78, 6\7, 6h'7, 85. -11. 262 10 

405045 Vol. 127 I'C512 I:11247 120914.1.... 1/15 CN152/TN110 .112211 25 273C 716. 6A7, 6177, 85, II . 262 10 

Tone II 1\12 
405046 Vol. IS 110512 1209017.... 1/15 CNI55 25 271C 61:7. 6\7, 6117, 422... 262 10 

41(51(47, 11(5062 Vol. 15 ÚC512 122209588.... 1 CNI52 25 273C 617, 6A7, 6117, 41.. 172 111 

Tone 128 N 
405063 (Oldsmobile) Vol. 15 UC512 1209531.... 1/15 CNI55 25 273C 61'7, 617. 6117, 42......j.. 10 

511245 (Buick- 
I'ont.iuc) Vol. 15 UC512 1209017.... 1/15 CNI55 ... 25 271C (F7.617.6117. 12... 262 lo 

5442.16 Vol. 127 UC512 ÁR2_1.7 1209111.... 1/15 CN152/TN110.11220 25 273C 78. 6\7, 607, 115. 41. 262 10 

'Tone 41 K12 
511267 Vol. 15 UC512 1209047.... 1/15 C N I S5..... ... 25 273C 60'7, 6 S7. 6117. 12... 262 10 

541268 Sol. 127 UC512 Elt247 120914..... I/1S CNI52/TNIIO.112220 ^5 273C 711. 657, 60'7. 115, 41. 262 10 

Tone 41 K 12 

544289 (Pontiac) 
(\hove 1,750,000) Vol. 15 UC512 1209531.... 1/15 CNI55 25 273C 61'7. 6A7. 6117. 422... 262 10 

514290-1 (I'ontiuc).. Vol. 15 UC5I.1 1209819.... I 1íN245 25 2730 61'7, 6A7, 6117. 12... ...j.. 10 

Tone 2^ \1 
6(10153 (Chevrolet). Vol. 17 N See No te 127 I207)95.... 1/15 CNII2/TNIIO 5 222 j 262 10 

Vol. 17 UC512 See No le 54 
600249 (Chevrolet). Vol. 17 UC512 10í824I.... 1 CNI52 5 222 78, 6F7, 85, II 262 10 

Tone 4.1 K 12 

600565 (Chevrolet) . Vol. 17 Order from Mfr.. 1208211.... . j.. CNI52 5 29_^ 711. 6F7, 85. 41 262 10 

600566 (Chevrolet). Vol. 17 Order from 11 fr... 1207995.... 1/I5 CN142/TN110 5 22^ 78. 6177. 75. 11 262 10 

601038 (Chevrolet). Vol. 18 N 6 1208581. 1 CN152 25 273C 711, 6.17, 6F7. 85, II . 175 10 

Tone 44 N 
601176 (Chevrolet). Vol. 17 UC5I2 E11217 1209111.... I/IS CN1.52/TN110.11220 25 273C 78, 6A7. 60'7. 115. II. 262 10 

61)1177 Chevrolet). Vol. 15 liC512 1209017.... I/IS S11611 ..... 25 273C .... 6F7. 6A7, 6117. 42... 762 Ií1 

601525 Chevrolet). Vol. 17 50051 No. 1 SeeNo le Al 609141.... 1/IS CNI52/TN110.11220 25 273C 78. 6.57. 6177. 85. II. 262 10 

601574 Chevrolet). Vol. 15 UC512 1209531.... 1/IS CN135 25 273C 6P7. 6A7, 6117, 41... 173 10 

Tone ...j N 
601586 Vol. 15 1JC512 1209047.... 1/15 CN155 25 273C 61'7. 6A7, 6117, 42... 262 10 

601662 (Chevrolet). Vol. 15 I'C511 1209285.... I/15 11\245 ' 25 273C 6F7, 657, 6117, 42... 262 10 

Tone 21 N 
601814 (Chevrolet). Vol. 20 I'1:511 E11217 1210065.... 1/15 CN152/TN110.11220 25 273C 61)6,6A7,6F6,85.41....j.. 10 

Tone 4.1 K12 
98039:1 Vol. 17 110512 6 1207830.... I CS1'l3 4 221 C3 36, 39, 85, 89, 81.... 262 10 

Tone 4( K12 015 Bolter 1114 

980455 (II. O. P.)... Sol. 17 110512 6 1207995.... 1/15 CN142,TN110 5 '2222 78. 6F'7, 75, 41 262 10 

980159 (B. O. P.)... Vol. 18 I (:512 6 12011_211.... 1 CNI52 5 222_.... 78, 60'7, 85, 41 262 10 

Tone 41 K12 
980507-8 (Buick)... S ol. 17 Order from \lfr... 1211)537.... I/I5 CN152/TN11^ 26 2731) 606, 6A7, 85. 76, 6A6 262 10 

Tone 22 O 
980509 (Buick) \ul. 17 1 Meg. No. I I1S2 15 A 19 1210885.... 1/15 CN152/TNIC _^6 ^731) 606.657, 75, 42.... 262 I 

Tone 22 0 
980525 (Buick) Vol. 20 Tí11'61113..., 11S245 121116:.... 1 CN152 26 2730 61)6,6A7, 85, 76, 6A6 ...j.. 10 

1^11166.... IS TN111 
980526 (Buick) Vol. 20 T111'608.... 115245 121'167.... I C\ 15' 26 7731) 6116, 6A7, 75, 42.... ...j.. 10 

121 1215.. ,., 15 TS í0l 
980529 (Buick) Vol. 20 T11I'608.... RS245 1211167.... 1 C\1 5'-'.... 26 2731) 61)6, 6A7, 75, 12.... ...j.. 10 

1211215.... IS TS10' 
980531-5 (Buick)... Vol. 20 TB P608.... 6 See Note Al 1211570 ... I II\2422.... S0 511 C3 6K7, 6A7, 61)6, 85, 

1211572.... 15 'I'\Ill 76.o56 ...j.. 10 
.01-.01 Itnler .111.1 .,,,,. .... 

982006 (01d hile) Vol. 17 110512 12221(1514.... 1/15 S13611 25 2730 61)6, 75, 76, 42 262 10 

'ropo 22 N 
982007. 08222008 

(Oldsmobile) Vol. 17 IJC514 1210515.... I/IS CNI52/T\111 25 273C 61)6, 85. 76, 6E6.... 262 10 

Tone 22 N 
982043 (Oldsmobile) Vol. 20 I Meg. No. I RS245 A19 :230261..... I It N24. 35 294 C3 61(70, 6\8(:. 6970, 

.095 IlufTer .1114 6X611, 6\5C ..,j,. 10 

983506 (Pontiac)... Vol. 17 UC511 121(1528.... 1/15 CNI52/TNIII 25 273C 61)6, 6A7, 85, 76, 6116 262 10 

Tone 22 N 
9113507 (Pontiac)... Sol. 17 IJC512 1210511.... 1/15 CNí52/T3101 25 2730 61)6, 6A7. 75. 42.... 262 10 

Tone 22 N 
983526 (Pontiac)... Vol. 20 50051 No. I 11S245 A19 1210548.... I C\152 35 291 C:1 (.117(.. 658(..6V70, 

1210519.... 15 T\I'll 6.15í,6N717, 
(1(15 Buller .1114 6\ 50 j 10 

983527 (Pontiac)... Vol. 20 50051 No. 1 I1S245 Aí9 122211580.... I/15 ('N152/TS101 35 294 C3 61 7C.6A8(7.607(:, 
.005 Buffer. .. .1114 61'617, 6\5(7...... ...j.. 10 

982044 (Oldsmobile) Vol. 20 50051 No. I 115245 A19 1211580.... 1/I5 CN182/TS101 35 2291 C3 6Ú70.658(,61)7G, 
.005 Buffer 1114 6F'101.O'SS(7 ...... ...j.. 10 

98:3534 (Pontiac)... Vol. 20 I Meg. No. I 13S245 AI') 72:30_26,,1.... I 11X212 35 291 C3 6K7(7. 611117, 6Q7C, 
.1105 13u1Ter Ill 6Neri.6\.3(7 ...j.. 10 

9852(10 (Chevrolet) . Vol. 20 I Meg. No. I See No le A3 SS :3836:3.... 4 11512.35.... . 1164 35 294 C:I 61)6, 6.17, 6117, 76, 
MI 13uITer 1314 12, 81 262 10 

985:3011 (Chevrolet). Vol. 17 I Meg. No. I See N.. le Aí9 121011.57.... 1/15 CN152/TN110 26 27311 61)6.6:57. 85, 76, 6A6 262 10 

Tone 119 K12 ... ..... 

985301 (Chevrolet) . Sol. 20 TIl l'608.... IIS248 1 _21 1 167.... I C \ 132 26 2730 606, 6 \7, 85, 76, 6 56 .. 4.. 10 

1211166.... IS T\III 
08511111 (Chevrolet). Vol. 20 1 Meg. No. I 115245 Al9 12092115.... I/IS II\ 215 26 273C 61)6. 657. 115. 41.... 262 10 

12291:311 (Buick).... Vol. 127 IJC5 2 011247 122209144.... 1/15 í'N152/TNI10. 3220 25 27:3C 78, 6:\7, 607. 85, .II . 262 10 

Tone 41 1(12 
1291315 (Buick).... Vol. 15 UC512 1209017.... I/IS CNI55 25 273C 617, 6A7, 6117, 42, .. 262 111 

UNITED REI'RODII CEIIS C 0111'. (Peerlems) 
20 Series 51,1. 35 j See No te A5 2-'-' 60 See No e. .131 _215, 27, 45, 80 ... j.. 

Sen. 105 X 
45 (krborphone)... Vol. 4 012 j I/11 See Note... .131 26, 27, 711. 110 11 

65 (Electr) Static 
S4,kr.) \ ol. 7 ÚC500 2-1 I See Note... .111 21 1, 27. 45, 80, 99, 24 

70 Series (71, 72)... Vol. 6 1?12 See No te A:3 2-2 1 See Note... . III 2íA, 01.1, 27, 45. 8)). ... j.. 
Sen. 98 X Ser No te :\3 

UNITF:D SCIENTIF 1C LA 11S ,-See Dewald. 

UNIV1:1(S:AI. HATEE RV CO. 
613V (32 Solt DC). Sol. 18 N 6Á7,61)6,85.6C6. 18 165 

7232, 7332 Vol. 15 N 12-6 I Ser Note... . 11:3 47 Ser Not e C6 76.606. ),Co, 6:S7, 12 465 111 

10 15 7:5101 

j Date not substantiated. * 1 SI P4)HTA NT : Read Nut a in Not, Sect' '( specified in No a Column. 
89 



MALLORY -Y -BEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
1 . 

peak 
Trans. 
Cir- 
cult 

Use Clr 
cult1 

Correct 
Replacement Switch Bias # 

Noto Original 
Part 

Cir- 
cult 

Correct 
Replacement 

* Note Vibr. 
Conn. 

Replace- 
ment 

* 
Note 

U. S. It \DIO & TF,l.I VISION (Apex , 11adiotrope) 
3 Vol. 58 F 8-8 4 See Note... .113 24A, 47, 80 1 51 (\C) (Chasis 

502) \ol. 6 G12 8-8 I See. Note... .113 57, 58, 47, 80 455 1 7 (AC) Vol. 15 N . .... 3366 28 CS131 35, 24A, 97, 47, 80... 262 3 LeIzr. ...I.. UC502 3529 28 CSI3L 
'Tune 22 6 UC509 

71) (Chassis 700)... Vol. G12 8-8 1 See Note... .113 56, 57, Stt, 17, 80.... 455 3 Tone 31 N 
8 Series Vol. 15 O 280:1 I CS133 .11191 '35 27, 47, 80 262 3 Tone 31 1JC502 2852 17 CS123 
9 (Chassis 900, 902_). Vol. IS M 8-8-8 28 See Note... .I13 .... 58, 57, 56, 46, 80.... 262 7 Sen. 

Tone 
98 
95 

F 
I 

10 Vol. 15 0 2803 I CS133 15 ^7, .17, 80 262 3 Tone 44 UC502 2719 ..13 CSI23 

loC (Chassis 100o- 
2852 l5 Tsio6 

lool) Vol. 15 0 2803 I CS133 35, 27, 47, 80 262 3 Tone 41 N 2719 13 CSI23 
2852 15 CSI23 

12 (Class "11") 
(Chassis 1200)... Vol. 15 M See No te A27 4-8-8 3 See Note... .113 58, 56, 46, 57, 82.... 262 33 Vol. 20 1'111'606.... See No le Al 8 18 See Note.... 113 

Tone ...j.. L See Note A27 8 17 TSt06 .133 
Tone 21 N See No te A4 
Sen. 7/12 1)111':316.... 

19 (Chassis 900, 902) Vol. 15 M 8-8-8 28 See Note... .113 58, 57, 56, 6, 80.... 262 7 Tone 95 L 4 ... I. See Note... .1t3 
Sen. 98 F 

20 Vol, 6 (:l2 8-8 25 Sew Note... .113 21A. 7l A, 80 1 24 (Chassis 400).... Vol. 40 Y 8-8 I CN 152 113 47, 57, 80 455 1 
4 19 TS101 

25 (Chassis 500) (2 
types) Vol. 6 G12 8-8 See Note... .113 57, 58, 47. 80 455 26 Vol. 6 G12 1912 115213 21A, 45, 80 261' Vol. 6 G12 2678 118213 24A, 45, 80 27 (Early) Vol. 42 UC500 8-8 See Note... .113 214, 27, 45, 80 27 (Late) Vol. 6 G12 6 8-8 See Note... .113 24A, 27, 15, 80 271' Vol. 6 G12 8-8 See Note... .113 21A, 27, 45, 80 Phouo. 87 j See No le A5 

28 (Early) (Late)... 
8 A 

100P 1-3-1 3 See Noto... .111 24A, 27, 15, 80 3 Tone 41 
29 Vol. 6 G12 8-8-8 1/14 See Note. .113 24A, 27, 45, 80 Tone 41 N 
30 Auto Vol. 7 UCSOI 24A. 26, 71:4, OIA... 
:31 Apex Vol. 6 GI_ 8-8-8 28 118213 .1166 27, 21A, 45, 80 1 Tone 41 N 
3111 (II te 

Control) Vol. 7 G 8-8-8 28 115213 .113 27, 24:\. 45, 80 1 Tone 41 N 
32 Series \ ol. 6 G I2 8-8-8 28 115213 .113 45, 27, 24:1, 80 1 Tune 41 N 
33 (DC) Vol. 6 G 12 64, 714 
36, 37 Apex 4ol. 4 1)12 I -I -I 3 See Note. .11 71A. 26. 27, 80 11 
41 (60 Cycle) Vol. 8 A4001' 1-1.5-I 3 See Note....II 27, 15, 80 3 42 (60 Cycle) Vol. 8 A400P I -I -I 3 See Note... .13 27, 45, 80 3 43 (25 Cycle) \01. 8 A4001' 1-1.5-1 3 See Note....II 27. IS, 80 :3 
41 (25 Cycle) Vol. 8 44001' I -1-I 3 See Note... .Ii 7. 13, 80 3 46, 46A, 47, 17A... Vol. 8 A 100P 1-1.5-1 3 Seo Note. Ai 27, 21\, 45, 80 3 48, 48A, 48W \ol. 8 A1001' 1-3-1 3 See Note. .11 27, 2IA, 45, 80 3 7'one 41 N 
49 Vol. 6 4:12 244. 26. OIA, 714.. 69 (Chassis 906).... Vol. 15 N 4-1 12/19 CN110 113 32, 34, 30 262 Tone 44 UC502 
80 (Case) Vol. 4 1)12 See No le 427 j ... j.. See Note... .111 26, 27, 71A, 80 11 Vol. 40 G12 See No le A l 
99 Series \ol. 6 (:12 1366 I CSI31 214, 35, 47, 80 262 I 

28133 I CSI33 
120 Class "I3" 

(Chassis 12(113)... Vol. 15 91 See No te :127 4-8-8 3 See Note... .113 58, 56, 16, 57, 82.... 262 33 Vol. 20 T111'606.... See No te A t 8 18 See Note... .113 
Tone ...I.. 1, See No te A27 8 17 TSlo6 .113 T,,,e 21 N See No te A4 
Sen. 7/12 1)111':116... 

160. 250 (Chassis 90) Vol. 40 j Sex No le AS 1 /1 3 Ser. Note... .111 27, 45, 80 25/31 
48^_ Vol. 8 A400P 1-3-1 3 See Note... .111 24A, 27, 45, 80 3 

Toue. 41 N 
1006, 1007 Class "li" \ el. 15 \1 8-11-8 28 See Note... .113 58, 56, 46, 80 262 7 Tone 95 612 8-8 ... j.. See Noto... .11:3 
31110, 3056 (Chassis 

507) Vol. 6 Y 8-8 
4 

1 

17 
CNI52 
7'Slol 

113 47, 57, 58, 80 455 1 

3070 (Chassis 1009). Vol. 15 N' 8-8 55 CN152 .133 58, 56, 16, 80 262 1 Tone 41 1:12 4 55 CS131 
:1092 (Chasis 513).. Vol. 6 1 4-12-4 I I U11182 .11182 61'7..8. 75, 43, 25Z5. 455 

UTAH 1'Ií( )DUCTS co. 
4(IOA Series 401. 15 N 8 8-4'' 37 See No o... .113 58, 55. 56, 57, 47, 80. 180 3 

Supp. ...j.. Y250\1P... See No le Al 10 IS S116011 .113 
Tou0 41 O 

40011 \'ol. 33 N 11-11r4-2-2... :1 Ser Note... .113 35, 58, 56, 57, 2A5, Tone ...I.. M 40 15 811608 .13:3 57.3 180 7 
Sapp. 4.1 UC501 "It" Elite. 

(Nun Sync.) 8 1 CSI 23 4 221 C3 81 10 
20 ...j.. 'í'8IO2 ...... 
.02 Buffer 1114 

V'1('1'Ú11 -Sex RCA. 

VI k IM; SceOzarka. 

VOCO RADII) MFG. CO., IN C. 
\ 11 N \U. 6 S111'26:3.... 8r4 4 See Note... .113 35, 214, 47, 80 1 

V60 Vol. 15 N 6-6 1 C\ 152 . 113 58, 57, 55. 47, 80... 175 I 480 Vol. 15 N j 1 See Note... .133 58, 56. \1'underlic.h, 
4.7, 80 j I 

\'100 Vol. 15 N j 1 Sc,' Note. .11:1 58. \Vunderlielt, 56, 
17, 80 j I 

WALGIIEEN-See Aetna. 

Data not substantial eti. 
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MA LLORY--.YA3C2..EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used l 
F. 

Peak 

Trans. 
r 
cult Use 

Clr- 
cuit 

Correct 
Replacement Switch Bias *Note Original 

Part 
Cir- 
cult 

Correa 
Replacement 

*Note Vibr. 
Conn. 

Replace- 
meat 

*Note 

NA 11.T11A\1 
32 Vol. 6 1112 8-8 -1 See Note... .113 214. 45, 80 I 

WA I.FON II 11)10 (:111(1. 
\Vul-Pone "EX"... Vol. 7 II 2 \40:3 4 CS133 .113 56, 57, 58, 47, 80.... 157.5 3 

A401 4 CSI31 -.113 

V ARE MFG. CO10'. 
III, 112, 11:á .... Vol. 8 UC500 .... .... 1 I-! 1 \I N273.... .113 1 \. 27, 45. 80 ... #. . 

SR11 Vol. 42 G 6 8-8 4 11S21:3 . )166 51, 211. 27, 17, 80... 175 1 

Tone ^2 0 
SBA \ 01. 42 VI O\I I'.... 8-4-" 3 NI N275.... 51, 24:1. 27, 80 175 I 

Tone C) 

SI1F, SI1Fa 101. 42 AIO\11'.... 8-8 25 See Note... . 83 27, 24A, :35, 47, 80... 175 I 

Tone ^-2 # See N0 to A5 
SI Vol. 42 A1001' 8-1-9 3/13 MN275.. , . 211, 27, , 5, 80 175 ... #.. 

Tone 41 0 
S117 Vol. 42 110\11'.... 8-8 23 RS213 .1166 35, 27, 211. 47, 80... 175 1 

Tone 22 Y200\I P.. . 

SI18 Vol. 59 1112 8-8 23 115213 .1166 . .... ........ 51, 21A, 47, 27, 1111... 175 I 

Tone 22 Y200\1I'.. 
SI115 Vol. 6 (l l2 6 8-4-2 3 %1 N275.... .113 21 \, 27, 15, 811 175 3 

Tone 2^ O 

WF.IIS1'EI( CO. 
1153 Vol. jj See No te 15 8-R$ 3 See Note... .113 2A6, 53, 82 I 

Phono. ...$.. j Sec Note AS 20-20 15 TS1112 .1166 
20 1.1 TS1112 

IIG417 Vol. 15 0 8-8-8-8 3/13 See Note... .113 57, 53, 2:\S. 57.3 3 

Phono. 63 K 12 12 15 TS102 
Tone 41 I 8 15 TS106 

8 14 CSI23 .113 

K358Á Vol. 16 K12 8-8-8 3 See Note... .113 57, 56, 2A3, 113 3 

Phono. 63 S I 15 TS101 
8 15 TS101 

K359A Vol. 16 K12 8-8-8 3 See Note... .133 j, #, 2A3, 83 I 

NIir.Adj, M 100 4 15 TS101 

PA17 Vol. 16 L 8-8-8-8 3 115213 .113 58, 56, "116, 5Z3 3 

Phono. ...#.. 1(12 20-20 15 TS102 .866 
PA42 Vol. 16 K 12 8-8 1 See Note... .133 79, 12, 82 1 

Phono. 63 G12 20 ..,#.. TS102 
Tone 34 G12 4 15 TS101 

W11115 Vol. 15 0 8-8-8 3 See Note... .113 58, 56, 215. 80 
V.II. ... Order from Mfr... 8 13 See Note... .113 

l'.E. Adj. . 11150\11' 
Tone .. See No to A5 

WELLS-(;AI(DNEI( 81 co.- "Gull ranger,." "Tr uetone "-(See Trad e Niceties) 
00A Vol. 62 0 8089111 12 CS121 31 10 175 

Tone 14 UC502 
0011 Vol. 15 1' 6 P80990 2 RS216 58, 56, 45, 80 175 3 

Tone 41 UC504 P81000 2/13 C\I51 
OC Series (2005) ... 1ol. 15 I' 6 1'81039 2 11S216 61)6, 76, 15, 80 456 3 

Tone 41 UCSO4 1'81018 2/13 CM 173 
0DM Vol. 7/IS 1)131'315.... 6 See No le A59 11X10 4 115216 61.7, 76, 45, 80 456 3 

Tone 41 UCSO I 11 X 1 1 4. 13S216 
II\18 13 11S2 )1 

OEI Vol. 62 2 Metz. No. I 6 See No tc A19 41X10 25 liS2l6 61,17, 6C5, 6G5, 6F6, 
Tone 65 Order from Mfr... 11\11 25 135216 57.1., \1 G 4 6 1 

11X213.... 13/I5 CSI21/TS101 
OF Series Vol. 64 2 Meg. No. I 13 See No to Al9 P45X214. 12 CM 173 113 30, 32, 34 456 

Tono 41 UC502 
02A Vol. 17 I' 6 P80981 2/13 CN1'5/CN142 .11120 58, 55, 56, 45, 82.... 175 21 

Tone 41 UC501 ............ 
02AA \ol. 17 I' 6 P80981 2/13 CNISS/CN142 .11120 58, 55, 45, 56, 82.... 175 21 

Tone 41 UC.SOI I 

022 Vol. 45 7.12 8 58 111)682 58, 56, 57, 46, 82.... 175 3 

Tone 41 UCSO9 8 58 115213 
Stipp. 8 L' 1 58 115211 

1 19 CS121 
05A Vol. 6 612 6 15X300 1'80911, 11 U11182 831 77, 78, 43, 25Z5 262 

80878C 19 CSI21 
80936C 15 1S101 

05AA Vol. 6 1112 6 80914.E 11 1111182 1131 6C6, 61)6, 43, 2525.. 262 
05114 Vol. 6 1112 6 8091 lE 11. 1111182 .1131 6C6, 61)6, 13, 257.5. 262 
052 Series 101. 6 1112 6 CX300 11-8 4 C\1172 57. 35, 47. 80 262 1 

116A Vol. 3 1)12 1'80968 12 CS121 32, 31, 19 30 175 
06W Vol. 18 N 1'80939 2 C N 155 I 210 C5 78, 77, 85, 41 262 26 

Tone 11 UC502 1'8(1965 14 CS121 .113 12 237 C5 
.01 Buffer 1114 

067 Vol. 18 N 1'80956 25/19 1111262/TS102 .11126 3.1 292 C12 78, 77, 75, 11, 81... 262 10 
1'80937 11/15 111\1231 11127 
.02 Buffer 1114 

062 (Auto Set) Vol. 45 N 4 13 CS121 I 206 39, 36, 38 262 
4 )5 'TS105 

062A 1ol. 45 N 4 13 CS12I I 206 39, 36, 37, 41 262 
1 15 TS1O5 

07A Vol. 15 0 6 P80990 25 11S216 I 61)6, 6C6, 37, 42, 130. 175 I 

Tone ^_^ UCSO2 1'80916 ^5 13S213 
072 Vol. 18 N P80902 13/15 See No e. .111 15 2 e 21 t 39, 36, 37, 38 262 

Tone 44 UC502 
071 Vol. 15 N 4 13 CS121 36, 39, 11 175 

Tone 1(12 
092 Series But cry.. Vol. 45 N P80878C. 12 CS121 3t, 30 175 

Tone 22 UC502 
211 Series (22115) ... Vol. 15 P 6 P81058 2 115216 6D6, 76, 42, 80 456 I 

Tone 21 UC502 ('81039A... I1S216 
('81056 13 C\ISI 
1'82000 19 17Sí O8 

2CM Vol. 7/IS DISI'315.... 6 I' 16X21.... 25 1111245 118 6K7, 76, 6F6, 80.... 456 I 

Tone 22 UCS01 MVO. 25 11S216 
PI IX20.... 19 See Note .131_25 

2DL Vol. 20 211 eg. No. I 6 See No to Al9 11 \21 30 WE3510.... 6K7. 6C5, 6H6. 6G5, 
Tone 65 Order f NIfr... 11X11 30 115216 6F6, 57.4, MG.... 456 1 

41X216.... 13 CS121 
41X209.... 19 TS101 ...... 

511 Vol. 6 G12 6 EX300 P8094 1 II U 8182 .1131 77, 78, 13, 257.5 262 
1010878C... 19 ('Sí21 
1910936C... 15 'TS í 0s 

51) Series Vol. 6 1112 6 P82001 23 1(S215 6C6, 61)6, 12. 110.... 456 I 
I'82003 23 ItS213 

j Dulu not subslantiatol. * 111 PORT \NT: Itcnd Notes in Note Sect' 'tspreilicd in Note Colo 
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MAIIORY-YLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I F' 
Peak 

Trans. 
Cir- 
cult Use I 

Cir- I 

cull 
Correct I 

Replacement Switch Bias *Note Original 
Part 

Cir- I 

cult 
Correct 

I 
Replacement 

*Nate Vibr. 
Conn. 

lace- Repla 
meet 

*Note I 

\VFLLS-GA It I/NElt r CO.- Coil :tiled 
SE Series (25E1, 

25E5) Vol. 97 '1'111'602.... 1'80'168 12 CS121 32. 31, 30, 19 175 
511 Series (35(:510, 

33G560) Vol. 97 '1'111'617.... 14 P45X28.... 12 CS121 32, :1I. 30. 19 175 
5 Tube I). C. Model Vol, 6 H12 24A. 01 \, 71 \ 

Tone 21 O 
5Y Series (25'l I)... \ol. 17 1' O 1'112002 1/15 CM 173 :12 2116S CS 696, 6C6, 75, -I1 .... 175 10 

:12 1:21165 C16 
Ott Series (26111, 

26115) Vol. 56 N 1'811116 2:1 C1117" 20 l253... C3 61'7. 61)6, 6117, 12:\5, 
Tolle 31 UC5112 (115 Buller 1114 127.3 175 10 

6C Series \ ol. 17 1' 1'81042 2:1 115215 61)6. 6.\ 7, , 2, 6117, 80 41,6 
Tune 31 UC502 1'81013 23 I1S216 

l'81003 15 S'S 101 
6G Vol. 18 0 14 45\212.... 12 CSI21 ..... IC6, 31. 1115, 3o.... , 56 
611 Vol. 56 j 6 See Note, 181 E 5\_21113.. I/I5 SB6111frslol .11125 18 218 CS 6K7. 6.17, 6117, 41, 

'Fone 22 0 .1105 (Suffer . 111.1 6 \6 17.5 II) 
6L Vol. 18 UC512 6 45X210.... 4 C\1171 115 291 CS 61)6. 6C6, 73, 11, 81. 175 10 

Tone 22 11CS02 1075.. Buffer .111.1 ... ... . 

6N, 611 Vol. 17 Order from \1fr... Et3X206C.. 1/15 C\1171/TS10;, 35 294 C:3 606, 6C6, 75, 11, 81. 175 111 

Tone 3.1 UC502 0073 Buffer 1114 
6S (26S1) Vol. 17 UC511 6 -15X201.... I CN152 20 253 C:3 61)6. 6C6, 75, 41, 81. 175 10 

Tone 22 1 15X203.... 15 TNIII 
.01 Buffer 1114 

6 Tube 32 Volt Vol. 56 N P81016 23 CM 172 20 F25:1... Ca 6F7.61)6.6117. 12,\5, 
Tone 34 110502 015 Buffer 1114 127.3 175 10 

6U Series (26UI)... Vol. 18 110511 6 1'811128 I CNI52 211 25:1 C:3 70, 77, 75, 11. 8.....262 10 
Tune 22 UC5112 1'81021 IS TN111 

.01 Buffer 1114 
7C Series (27C1, 

27C5) Vol. 45 O l'8101I 12 C\1164 :14, 30, 19 175 \I(1 
71) Series (271)1, 

27D5) Vol. 56 N 6 I'81013 4 115216 .1110 76, 61)6, 6117, 12, 80. 456 1 

Tone 34 UC502 P81012 4 115216 .1110 
1'80916 4 IlS213 
P111032 4 11S213 

7GM Series 
(37(:508, 376566) Vol. 7/56 D11I'314.... 6 See No to A59 41X 10 23 IIS216 667, 6117, 6F6, 76, 80. 456 I 

Tone :14 UC50^ 41X I I 2:1 11S216 
711 Series (3711508, 

3711566) Vol. 45 0 14 20 12 CS126 '14 IC6. :10, 19 456 
Tone 44 UC502 

7J Vol. 56 N 41XI I 2:3 11S216 61)6, 6117, 42, 80.... 456 I 
Tone 34 UC302 44X10 2:3 I1S216 

7K Vol. 7/56 1)111'314.... 6 11X10 23 BS216 6K 7, 76, 6117,6P6,80. 456 I 
Tone 34 UC502 11 X1 I 23 ItS216 

7L Vol. 20 2 Meg. No. l 6 See Note A19 44 X 10 23 IIS216 61.7. 6C5, 607, 6F6. 
Tone 34 Order from Mfr.. 11 \ I I 23 IIS216 6(:5, 57.4, SIG.... -156 11\200. I S TS 101 

71' ... Vol. 18 N 6 15X217.... 12/15 TSI07/TS101 6K 7, 6A8, 6A6, 85, 4:1 456 
Tone 41 7.12 

81' (AC) Vol. 2/7 GC j j See Note... .13I 21A, 27, 45, 80 3 
Tone 41 0 

9 in Line Vol. 1/I5 1)l0'241.... 2-1-1-1.5.... 3 See Note... .Ill 26, 24A, 15, 80 9 
911 Series (29115) ... Vol. 15 P 1'82001 24 CA 14 I 34, 30, 19 456 

Tone 41 K12 
10-7 'Tube Super.... \ ol. 7 F _ 8-8 23 11S213 .1166 '15 2 1 \. 47, 27, 8(1... 175 3 

Tune 10:3 0 
20 Series \ol, 78 N 8-8-11 31) I1S21:1 .1166 35. 27, 47, 80 175 1 

Tone 41 I' 6 .... 
40 Vol. Ill VSMP 1'80896 30 C11173 3.5, 211. 47, 27, 80... 175 :S 

Toue 34 UC502 1'130878 13 CSI21 
40A Vol. 14 N 1'80896 30 CM 173 35, 24:\, 47, 27, 80... 175 :3 

Tone :34 UC502 P810178 13 CS121 
50 Vol. ... i Sit P271. 1'80196 4 11S213 35 ^_ L\, 17, 811 175 7 

Tone :14 1JC502 á'811878C.. , 13 CSI2I 
60, 6:1 Vol. 6 Tit ('600..., 7 1'80819 25 11S213 211, 45, 110 I 

1'110818 25 11521.3 
,_ Vol. 6 1112 j ...j.. See Note... .Ill 211, 27, IS, 80 1 

Tone 11 O 
80 Vol. 2/7 GG Í ... $.. See Note... .111 2áA, 27, 45, 80 :S 

Tone -II O 
80A, 82 Vol. ...j.. I) 6 t j.. See Note... .111 '_'1A, 27, 15, 80 3 

Torte 41 0 
90, 91, 92, 93 \ul. 4 DRI'^II... 4 12 CSI2I 'S?. 33 175 
161, 162 \,,l. 6 TEl 7 .... 1'1108.19 25 11S21't 21A. 45. 110 I 

1'808 18 25 115211 
2011, 291, 292, 295... Vol. I/IS 1)111'241.... _^-1-1-1.5.... :3 Sev, Note... .111 26. ?IA, 45, 80 9 
:122 Vol. 45 Z12 8 30 111)682 511, 56, 57, 46, 82.... 175 3 

Tune 41 UC502 8 311 1íS211 
Supp. 8 F 4 :10 05211 

4 19 CSI2I 
352 Series Vol. 6 117 6 :1 8-8 4 C\1172 83 57, :15,.17, 80 175 I 
502 Vol. 15 N 6 l'8092:11.. :30 C \ 155 511, 57, 56, 47, 811.... 173 I 

'I one 22 O 80873 :t0 CSI 11 
808780 13 (:SI21 

572 (AC) Vol. ... j.. S11I'27I .... 8089.111 4 C11172 58, 57, 47, 80 175 
Tone :14 1IC502 8089113 1:3 CS121 

872 Series S ol. ... j.. SR I'271 .... 8089411 4 C1117' 58, 57, 47,00 175 7 
717,,,,e 3 t UC502 811891 11 13 CS121 

C -CC (Isi turd 2nd 
types) Vol. 60/15 011 P213.. See No to A4 2-1-1-I 59 See Note... .111 26, 24\, 45, tlll 9 

Vol. 2 1:12 See IN,, le A27 
V6Z2. 7.67.1 Vol. 17 N 1'80956 25/19 ((11262/TS102 .11126 34 292 CI 2 78, 77, 75, 11, Ill.... 262 10 

1'80937 11/15 11 N 231 11127 
.02 Rutter Ill 

\S ES'rEliN AUTO SU 1'1'1 Y C O. (Tr uetoue, Wells -Gard uer) 
1162, 062A Vol. 45 \ 4 1:3 CSI2I I 206 39, :16, :17. -II 262 

'Tune 34 UC5112 4 15 '1'5105 
06W Vol. 56 N 16-8 I C\ 155 _ 210 C:3 7:1. 77. Its, 41 ^62 26 

Tone 41 UC502 4 15 14105..... 
067 Vol. 18 N 1'80956 25/19 11M262/T3102 .11126 34 292 C12 711. 77, II, 811, 75.... 262 10 

1'809:17 1.1/15 li\231 11127 
.02 Buffer I111 

6S Vol. 17 UCSI I 6 45\204.... 1 C\ 152 20 253 C3 606, 6C6, 75, 11, III. 175 10 
Toue 22 L 45\20:3.... IS 'I'\ I I I 

.01 Ituffer .1114 
6U Vol. III UC5I I 6 1'81028 I C\ 152 211 253 C3 713. 77, 75, 41, 84.... 262 10 

Tune 22 UC502 P81021 15 T,\ III 
.01 Buffer 1114 

I Data not subalantiulexl. 
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MAIIORY-Y_AEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I.F. 
Peak 

Trans. 
Cir- 
tuft Use 

Cir- 
cult 

Correct 
Replacement Switch Bias *Nato Original 

part 
Cir- 
cult 

Correct 
Replacement *Note 

Vibr. 
Conn. 

Replace- 
ment *Note 

WESTERN AUTO SU I'I'LY CO.-Continued 
670 Vol. 17 N 6 1'103-^_ 4 14\122622.... 37 296 C3 61)6. 6C6, 78, 75, 42, 

211 15 '15102 81 175 10 
.0^ Buffer .111.1 

1312 (11131) Vol. 17 N 6 81429 1 C51171 35 294 C3 78, 77, 75, 41, 81.... 177.5 10 

83803 IS TSI01 
.1)3-.03 Buffer 1)14 

L7 Vol. 45 N 7 P391 I I1N2_:l2 .... .1190 14 2150 C3 IC6, 19, 30, 34 456 10 
Tone ..j.. L .01-.01 Buffer 1114 

S690, S691 Vol. 45 N 1 1:3 CSI _ 1 I _^06 39 36, 38 262 
l 15 7S10í 

S732, S713 Vol. 17 N 1'80956 25/19 1157262/PS102 .11126 34 292 C12 78, 77, 75, 4L 81.... 262 10 

150937 14/15 It \ 231 11127 
.0_' Buffer 1114 

S735 Vol. 17 I' 6 I'822002 1/I5 C\1173 32 2868... C3 6116. 6C6. 75, II.... 175 10 
57111 Vol. 111 1'(511 6 P81028 I C\ 152. 20 253 C3 78, 77, 75, 41, 81.... 262 10 

Tone 22 I'C502 P111021 15 T\ Ill 
.01 Buffer 1114 

S743 Vol. 17 N 6 81829 4 C\1171.... 35 291 C3 78, 77, 75, 41, 84.... 177.5 10 
83803 15 'ism 
.0'1-.0:1 Buffer 1114 

V6Z2 Vol. 17 N 150956 25/19 RM210/TS102 .11126 34 292 C12 78, 77, 75, 41, 81.... 262 10 
1'30937 14/15 t N231 11127 
.0^ Suffer Ill I 

7.1 Vol. 45 S)ll'275.... 7 1'.391 I 1N232 1)90 14 2.150 C3 106, 19, 30, 32, 31... 456 10 
"Pone 41 L .01-.01 )infer 814 

7.5 \ol. 15 S111'275.... 7 1'9311 I IN232 1390 I1 215C C3 106, 19, 30, 32, 3t... 156 10 

Tone 14 L 01-.01 lutfer Ill1 
7.67.1 Vol. 17 N P80956 ^5/19 1151262/15102 .11126 31 292 C12 711, 77, 75, 11, 84.... 262 10 

1'80937 14/15 I í N 231 11127 
.02 .... Buffer li l t 

WESTF.1oN 1(A1111) NIFC. CO. 
S(4801í \I, S1 :801151 \ Vol. 12 Y5O\I1'.... 1148-8 3 See Note. .113 21A, 27, 45, 80 3 

WESTINGHOUSE. 
N-IlI See Ilndiolu 18 
\\ 145-See Iladioln 110 

\1'116 See lindioln 
5V13611 See Iladinl 

82 
a 1121) 

\V117 See Iladiola 
\VII711 See !Indio) 
1V1)8 See lindioln 
W11811-See Radio' 

86 
a 8611 
82 (with 
a 8211 (m 

clock) 
.sl. for serticnl opera lion.) 

W119-See T5 
W111(1 See 117 (Sup eretle) 
\V1110\ See 1174 
\V1í10 (DC)-See II 7 (IIC) 
\\'1)12-See II9 
\5'1)12 (I)5') See 1) 9 (DC) 
\\' I l 13 Se,' 11 E 16 
\\'1513A-See 11E16 
W1114. ---See 115 
1VIl1.1 (DC) See II 5 (DC) 
\V It 14C 11-Sen 115X 
\\'1415-See 1111 
Wit 15k-See I110 
\VIII6-Sec 11023 
W1117-See 11 1 

591118-See 118 
\V1118 (DC)-See 11 8 (DC) 
W1119-See 871 
\V1120 Vol. 6 Y 6 4-8 1 CM 161 61)6, 6C6, 38. IV... 
\\'1121 Vol. 6 Y 6 E\300 4-16-8 11 Ult 1112.... .1131 78. 77, 43, 257.5 456 
1V1122 \ol. 6 Y EX500 8-8........ .1 C\í172..... ...... 58, 57, 47, 80 456 
\\'823, 111124 \ 01. 18 N \\'1106665... 25 RM261/TS102 .I121á 58, 25'6, 2A5, 56..... 156 1 

Tone 26 \I 6 .... ..... ...... 
W1125 Vol. 17 1 'I leg. No. I See No to .419 /,C123 I See Note... .113 35 291 C20 78, 6.47, 75, 41, 81... 172.5 10 

IC 13 15 '15101 37 296 C20 .02........ Buffer Hl I 
1V826 Vol. 18 N 6 1\'1406558... 4 C\í 172 35 294 C20 77, 78, 75, 42. 84.... 175 10 

Tone 22 N 02 Buffer III I 37 296 C20 
\V1127............ Vol. 6 7.12 6 EX250 8-8 1 C\1172.... 657.77, 42, 80 156 I 

\VI)28, \V1í29 Vol. 18 N 4-8-20 25/19 1211261/TSI02 .101.3 6A7, 61)6, 75, 12. 80. 456 1 

'Tone 121 NI 6 8 13 14S213 
WI)30 Vol. 18 N 11'1107510... 59 1)N215 78, 77, 6117, 6A6, 42, 

'I one 121 51 6 \\'807516... 15 11N226 .118 76, 835 456 I 

\VI1100 \ 01. 15 N 6 21)C203.... 27 CM 165 1188 657, 606, 75, 43, 
22175 456 

\V14í01 Vol. 55 N 6 7.7.0í9_2A... 11/27 1111182 1199 658. 617, 75, 43. 
'Pone 121 \I YC98A 19 CS121 .B99 2575 156 

W11201 Vol. 6 El2 EX150 86 I See Note... .143 61/6, 76, 12,110 156 1 

12 IS '15102 
\V11203 Vo.. 55 \I 8-8 4 See Note... .113 658, 6K7. 75. ú1'6.81l. 456 1 

True 22 \I 6 ..... .. .. .... . 

W11204 Vol. Ill N CE954 25/19 R51241/TSIOC.112213 6K7. 6A8, 6116, 61'5. 
Tone, 121 N 6 CE9511.... 11 11S213... 80 165 I 

\V11205 Vol. Ill N CE95-1 25/19 It \1231/1510: .11213 610, 6:18. 6C5, 6116. 
Tone 121 N 6 C:E9518.... 11 15`213 61'5, 61'6, 80 465 I 

C1'9515.. 15 '1'S101 
W11303 Vol. 55 \I 8-8 4 See \ole... .113 6 58, 6/7. 75, 61'6, 80. 456 I 

Tone 22 \t 6 
W11304 Vol. III N CE954 25/I" 811261/TS102.11213 6K7.6A8,6116.6F5. 

Tone 121 N 6 CP.9511.... I I 11S213.... /10.110..............165 1 

\V11305 501. III N CE95I 25/19 RM261/TSIO.' . 8213 61,-.658. 6C5, 6116. 
'Tone 121 N 6 CE9SI8.... I 1 115213 6F5, 6E6, 80 465 I 

CE9515.... 15 TS101 ...... ...... 
WI)500 Vol. 18 N 6 115246 6-10 4 See ',ole... .11125 22 253Y... C3 77, 78, 75, 42, 84.... 175 10 

Tone 121 N .008 Buffer .811 
\V11501 1 ol. 17 50051 No. I See No to A3 8-8 1 See Note... .113 22 2531' C3 78, 6A7, 85, 41, 84... 17^.5 10 

10-10 15 TN111 
.008 Buffer .814 

1911601 Vol. 17 N 7 33. 31. 25S. IC6. 30. 
LI.l.25--linllast ... 456 

11 ESTONE It 11)111 C I /UP. 
20 Vol. 6 Gí2 4-1 4 See Note... .113 58. 56, 2A5, 80 1 

34 (1 Tube) Vol. 6 G12 1-I 23 See Note... .113 ^_57. 57. 2A5, 80.... 156 
31. (5 Tube) Vol. 6 1712 1-I 23 See Note... .133 57. 58. 56. 2 55. 80... ... j.. 1 

411 Vol. 18 N 4-1 23 See Note... .113 ^-57.58, ^A6. _255.80. 156 1 

WE\T18h It 1D10 C01111'. (See A( liedfludín.4 Knight Ilndio) 

j Data not substantiated. * I51POBTSNT: Beat Notes in Note Soot!, n if specified in Note Column. 
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MALLORY-YAxLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cir- 
cuit Use Cir- 

cult 
Cartea 

Replacement Switch Bias t Noto Original 
Part 

Ur- Correct 
cult Replacement Note Vlbr. Replace 

Conn. ment 
* 

Note 

WHOLESALE INADI O SEIIV ICE. "Lafayette"- Also se e Wells-Gnrd nor 
Ll (AC) Vol. 15 7.1'2 11 58 111)682 56, 57, 58, 46, 8^.... 175 3 

Tone 41 1 10502 It 58 115213 
Supp. 8 r 4 58 115211 

4 19 CSI21 
10 Vol. 7 F _ 8-8 23 IlS2l3 .1166 35, 24A, 27, 47, 80... 175 3 

Tone 103 0 
20 Vol. -8 N 8-8-8 30 11S213 . 1166 35 27, 17, 80 175 I 

Tone 41 P 6 
L20 (05:1 Serien)... Vol. 6 612 6 E\30f 1980^14 II 111182 1131 77, 78, 43, 25Z5 262 

191087C.. 20 121 CSI21 
P1109360 ... 15 '1'5105 

M31 Vol. 6 (1112 271 1 CS131 57. 58, 47, 80 ... j.. 1 

11135, 113- Vol. 121 N I-1 4 See Note... .113 58, 55, 56, 17, 80.... 175 1 

Tone _^2 NI 
40 Vol. III V-551!' 1-2-6 30 C1í173 35, 211, 27, 17. 80... 175 3 

Tone 3I IJC5r12 4 13 CS121 
40.A Vol. 14 N 4-2-6 30 C\1173 35, 24A, 27, 47, 80... 175 3 

Torre 31 IJC.SO2 4 13 CSI21 
1153 Vol. 121 N 14 1 See Note... .13:11 58. 55, 17. 80 175 I 

Tone 22 NI 
11i4h1y Atom Vol. 6 (1112 6 o- 

I See Note... .112 51. 21, 17. 80 3 
V.A. Vol. 6 1112 5-5 4 See Note... B3 21A, 51, 47, 80...... ... j.. l 
Great I)uo-Svm- 

phonic - Vol. 24 6G 1-1-1,5-1.5.. 61 See Note... .111 24, 27, 45, 80 3 
Tone 11 O 

Duo -Symphonic Jr. 
1931 Vol. 6 1112 1-1-5.......... j.. See Note... ..51 21A, 27, 45, 80 1 

'roue 41 0 
Duo -Symphonic 

19311 Vol. 1 El^_ I-1-1-2 59 See Note... .111 26, 24, 45, 80 9 
Auto Radio Super- 

heterodyne Vol. 64 N .... 39, 36. 37. 38 ....... 262 

W I I COX -GAY 
2S5 \ol. 6 61" 4-1 4 See Note... .113 57, 58, 47. 80 175 1 

2T5 Vol. 6 612 4-4 I See Note... .113 57, 58. 17. 80 175 1 

2U7 Vol. 18 N 1-12 4 Sec Note. .113 2 55. 2A6. 56, 58. 110. 175 1 

Tone 21 NI 
2V57 Vol. 124 N 4-4 I See Note... .113 58, 56. 47, 80 175 I 

Tone NI 
2511- Vol. 18 N 412 4 Sec Note... .113 58. 2 56, 2A5, 56, 80. ... j.. 1 

Tone 21 VI 
3D5 Vol. 6 612 6 4-4 4 See Note... .113 57, 58, 47, 80 175 1 

Tone 21 \1 
31'7 Vol. 6 612 6 4-12 4 See Note... .113 57. 58, 56, 47, 80.......j.. 1 

Tone 21 Sl 
3.15, 3K5 Vol. 6 G12 1-12-4 8 See Note... .113 78, 77, 43, 2_57.5 175 

9211 15 TS103 
:SIDS, 3J65 Vol. 6 G12 6 I011Á 8 11118_2 657, 78, 77, 43, 257.5. 115 

267A 15 TSIO1 
9211 15 TSI01 

3.1E5 Vol. 6 612 6-6 6 See Nole... .113 657. 78. 77. 13.2525. 175 
3k D5 Vol. 6 612 6 4-10-4 8 See Note... .113 77, 43, 78, 257.5 115 

25 15 '1'5111:3 
3F F5 Vol. 6 612 1085 8 111182 77, 78. 43. _257.5 75 

928 15 TS103 
31 It- Vol. 18 N 8-8-1-4-1-1 62 See Note... .11:3 78. 6A7. 75. 42, 2575. ... j. 

Tone 76 11 
:1PA6-66. 31'6 Vol. 6 612 6 11085 8 1111182 77. 78. 43, 2525 115 

Tone. 22 NI 9228 IS TSI03 
3PB8 Vol. 6 612 6 4-10-4 8 See Note... .113 43. 76. 77, 78, 2525.. 115 

Tone 21 11 
3116 Sol. 7 J 6 See No te Si 8-4 I CNISI N3 17 See Note C6 77, 78. 75, 79, 84.... 175 10 

Tono 22 NI 928 15 TS103 
,02 Itutfer IilI 

35115 Vol. 15 N 8-4 See Note... .11131 6A7, 78, 75, 42, 80... 175 1 

Tone 21 M 19 TS103 
3S5-66 Vol. 76 N 6 4-4 I CM 170 B3 6A7, 78, 75, 42, 80... 175 1 

Tone 76 51 928 15 TSI03 
3T6-66 Vol. 18 N 6 1085 8 1711182 6A7, 78, 75, 43, 257.5. 175 

Tone 21 NI 928 15 TS103 
31118 Vol. 18 N 1-19-4 8 U11182 .113 78, 6A7, 75, 43, 2525. 175 

Tone 22 N1 
3V6 (BC & SW) 

3VA6 (BC only).. Vol. 17 N 4-4 4 See Note... .113 78, 6A7, 75, 42, 80... 175 1 

Tone 21 NI 25 19 TS103 
3V116 Vol. 17 N 6 4-4 1 See. Note... .113 6Í57, 78, 42, 75, 80... 175 1 

Tone 21 M 25 19 TS103 
4116 Bond Slate.... Vol. 18 N 1327 I CNI12 31 292 C23 78, 77, 75, 41, 84.... 175 10 

9_5 15 TS103 
.015 Holier B14 

4C5, 4CA5 40135,... Vol. 17 N 8-4 25 See Note... .113 657, 78, 75, 42, 80... 175 1 

19 '1'510:1 
4C1)5 Vol. 17 N 8-4 25 See Note... .B3 6A7. 78, 75, 42, 80... 175 1 

25 19 '1ÍS103 
4D10, 101110 Vol. 106 N 8-8 I CN 152 13:1 2117. t5, 2A7, 58, 56, 

Tone 106 NI 25 15 'r5í03 80 175 1 

4E6 \'ol. 17 N 6 4-4 4 Cl\ 170 83 12, 75, 76, 77, 78, 80. 115 1 

I Tone 21 51 25 15 '1'N 113 
4G7 \ ol. 17 N 6 1 129 1 1151261.... 12, 75, 76, 78, 80.... 456 I 

Tone 76 N1 928 20 TSI03 
41111 1ol. 76 N 6 18-721 I 115213 45, 6117, 76, 78, 80... 456 3 

Tone 76 NI 75-2675.... 13 CSI21 
111-928 15 TS103 

4J6, 4106 Vol. 76 N 6 1295 8 (:N 115 6A7, 78, 43, 75, 2525. 456 
Tone 76 NI 1379 13 CSI21 

928 15 TS103 
4JA6, 4J116 Vol. 76 N 6 1295 8 CNI45 6A7, 78, 43, 75, 257.5. 456 

Tono 76 151 1379 8 CS12I 
928 IS TS103 

5E7 Vol. 17 N 6 18-1217. 4 611170 113 76, 78, 42, 75, 80.... 456 1 

Tone 21 NI 18-928 15 TS103 
5EA7 Vol. 76 N 6 111-1217.... 1 051170 113 76, 78, 75, 42, 80.... 456 1 

Tone 76 NI 18-928 20 TSI03 

WINGS -See Goorlve ur S,rvic e. 

ROilKitITE MFG. (:O, -See U. S. Electric Cor... 

RU111111.1'11 WUBLI'F tF,It-A isosee All American Molla wk "L yric" 
N odd "I1" 1930-3t. Vol. 25 DRPl69.... 3_^^.:50, :31 

C4, NI 1 Vol. ... j.. 0 6 16 19 (5126. 6A7, 6117. 43, 2525.. 456 
8-I-10 In/IS(:NIAI 'TSI01 

j Data not substantiated. 
.4 
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MALLORY-Y-AXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Trans. 
Cir- 
cult Cir Correct 

Use Switch cult Replacement 
I I Bias I s Note Original 

Part 
Cir- 
cult 

Correct 
Replacement 

, Note 
Vibr. 
Conn. 

Replace- 
ment 

RU11111.1'll WUIt 1.11' 'LKI(-C ont,i nu ed 
1'5 Vol. 17 N 6 Y376 Ill A... 6/15 11111119 1198 6A7, 78, 75, 43, 127,3. 456 
SA5 Vol. 18 N Y3715115... 1/15 11\215 2A7,58,2A6,2A5,80. 175 I 

Tone 22 612 6 10 15 iSIOI 
SUS Vol. 17 N 6 16-12-10.... 6/15 111182 8110 6 57, 78, 75, 13, 127.3. 456 

Tone 22 1112 
SA6 Vol. 18 N 8-8 I 11N21" 2.A7, 58, 2A6, 255, 80. 175 1 

Tone 22 612 6 10 IS '1'SIOI 
116 \ ol. 25 1)111'214 - .. I :56. 31, 32, 33, 10511. 175 

. Tone 22 1112 6 
1).C. 7 110 volts.... Vol. 21 j See No le AS 1.5-2 I See Note... .117 ...... 33, 36, 37 175 

To e 31 1.12 
StO Vol. _ I( 8-8 I See Note... .113 47, 57, 80 175 1 

10 19 '1'5101 
SSO Vol. 

Tone 
6 n 

6 
F12 
Cl? 

6 8-8 
10 

1 

19 
115213 
'1'51111 

. B66 47, 57, 58, 80 175 1 

USO Vol. Y 6 16-12-10.... 6/15 U11182 11110 ...... 4I, -13. 25L5 485 
A60 Vol. ... j.. 116502 1'377311:5... I/I5 CNI II TSI01 .. ... 31 292 C3 6117, 78, 6A7, 84.... 485 10 

Tone 22 1112 02 Buffer 1(11 
S63 Vol. 12 II 6901) I 11S213 21, 27, 35, 47, 80.... 175 I 

Tone 22 GI2 10 15 TSI01 
I)C65 110 volts.... Sol. 8 G '15 ... j.. See Note... .1111 13 36, :17, 39....... 175 

Tone Si K12 
SA65 Vol. 15 N 6 8-8 I BS213 . 1166 17, 55, 57, 511. 80.... 175 1 

Tone 22 612 10 16 TSI01 
1180 Vol. 13 1)111'169.... 8 12 115203 30 31, 32 175 

Tone 2I M 
S\V80 Sol. 15 \ 8-8 1 11S213 .1166- 17, 56, 57, 58, 80.... 185 I 

Tone 22 612 
S\V88 Vol. 15 N 8-8 I 11S213 .1166 57, 58, 56, 255, 80... 4 85 1 

Tone 22 GI 2 6 10 15 TS 101 ..... 
SA90, SA9I Vol. 45 N 6 8-8 I 115213 .1166 21, 27, 35, -Ii. 55, 80. 175 I 

Tone 21 N 10 IS TSI01 
Sen. ... j.. F See No to A4 

SA91A Vol. -15 N 8-8 1 11S213 .1166 57, 58, 56, 55, 2.55. 80. 175 I 

Tone 21 N 6 10 15 TS101 .. ... 

Sen. ...j.. F 
SA 120 \ ol. 45 N 8-8 I 115213 .1166 58, 56, 57, 46, 80.... 175 I 

Tone 21 N 5 15 TS105 
S ap1p. ...$.. F S 17 TS105 

SA 130 Vol. 1 S N 8-8-8 85213 . B66 47, 56, 57, 58, 82.... 175 7 
Tone 39 N 6 5 15 TS105 ,... 
Sen. 8 1112 See No le .A4 

SA133 Vol. IS 0 8-8-8 7 11S213 .1166 56, 57, 58, 255, 82... 175 7 
Tone 21 N 6 

ISO Vol. 6 F7 6 I Y371511A.., I/IS 11N245 58, 57. 255. 80 .156 1 

451 Vol. 18 N 6 Y3715511A... 1/15 11N215 657, 61)6, 75, 41, 80. 456 1 

10 IS TSIOI 
460 Vol. 17 176512 8-6-10 I/IS C\1162/TS101 .113 34 292 63 41, 6137, 61)6, 81.... 175 10 

Tone 22 1112 
470, 471 Vol. I8 N 8-8 I CN152 113 61)6. 76. 657, 687. 

Tone 22 612 Ill 15 TS10I 80 or 6l)6,6Á7,75, 
11, 80 370 I 

480 Vol. 18 N 8 I CSI33 .113 61)6, 6A7, 75, II, 80. 156 I 
Tone 21 L 12 I CS135 .113 

10 IS TSI01 
U500 Vol. 17 N 6 Y3761115... 6/15 1111182 F3110 657. 78, 6!17, 13, 

257.5 456 

LANEY GILI, 
\ Malone Model 54 Vol. 4/7 DI( P119.... 6 Dual 2-2 I See Note... .111 21. 27, 45, 81) 3 

Vol. 6 612 6 Single 
Tone 22 GI2 

' 
LEN1't'11 

A, It, C, 1) (2004).. Vol. ... j.. Order from Mfr.. . 22-87 1 I1S213 21, 15, 110 3 
Tone 31 Order from SIfr... 

All Vol. 8 A2\ I' 22-118 4 115213 27, 51, 21, -17, 80.... 17 
Tone 22 j See No to AS 2-119 4 115213 

1(H (2021) Vol. 7 G 6 22-132 26 CS131 .113 51, 21, 27, 47, 80.... 175 3 
Tone 22 K12 22-133 26 CS131 .113 

CII Vol. 8 AIOIIP.... 22 -lilt 4 11S213 27, 51, 21, 17. 80.... 17 
Tone 22 K12 22-119 4 11S21:1 

L (2009-C) Vol. 6 G12 22-87 I 115213 21, 15, 80 I 
22-102 1 11S213 

LII, N111 (2022).... Vol. 8 F 6 22-131 4 CS133 51, 21, 27, 47, 80.... 175 I 
Tone 31 K12 22-140 4 CS133 

LP (2009C1') Vol. 6 612 22-119 1 115213 51, 21, 17, 811 I 
22-118 1 118213 

11.11 Vol. 8 5í0%I P.... 22-118 4 RS213 27, 51, 24, 47, 80.... 17.. .... 
Tone 22 K 12 "9-119 4 11S21 3 

SVF1 (2022) Vol. 8 F 6 22-131 4 65133 51, 21, 27, 47, 80.... 175 I 

Tone 34 K12 _2-140 4 CS133 
411106. 411131, 

411132 (5406) .... Vol. 18 N 6 2-119 1 11N251 15 216 63 15, 75, 38 456 10 
Tone 31 L 22-225 15 7'5101 

.01-.01 Buffer 1114 
11'26. 4T26 (Chassis 

5403) Vol. 6 1)7 6 22 107 4/13 11111265.... .1158 6A7. 6F7. 42. 80 or 

41'51, íT51 (Chassis6A8. 61'7, 6F6í 5Y3 156 1 

5101) Vol. 6 1)7 6 22107 4/13 11111265.... .1158 6A7, 6F7, 42, 80 or 
658. 6I'7, 61'6, 51.3 -156 1 

4V31, 4V59 (5105).. Vol. 18 51 6 22-419 1 11N211 15 216 63 15, 75, 38 .156 10 
Tone 31 K12 92-225 15 '1'5101 

.006 Buffer 1114 
511190 (Chassis 5510) Vol. 18 50011 No. I 6 See No le Al 22-388 4 1731171 36 29IS\V C3 6A7, 61)6, 75, 41, 671. 1s6 10 

5S29, 5S56 (Chassis 
01 Buffer 1114 

5513, 5513A) Vol. 18 51 6 22-125 23 1(11262_.... .11216 6A8, 6K7, 666; 6F6, 
Tone 31 K12 SY3 252.5 1 

55119, 55126, 5S127, 
5S150, 55151, 
55161 (5516) Vol. 18 N 6 22-505 4 11S215 658, 6K7, 6Q7. 6F6, 

Tone 31 K12 22-506 4 11S216 5Y3 456 1 

611107, 611129, 
611161 (5635) .... Vol. 18 2 Meg. No. I 6 See No to A 19 22-459 1 I1 N241 .113 36 216 63 15, 6A7, 76, 19 456 10 

.01-.01 huller .111I 
611116, 61)117. 

61)118 L(5633).... Vol. 18 N 6 22-517 I I U11182 B31 658. 6K 7, 6Q7í 25A6. 
2576 456 

j Data not substantial sl. ' 1111'011TA NT: heal Notes in Note Section if specified in Note Column. 
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MALLORY-YAXLEY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

of Tubes Used 
1 F. Peak 

Trans. 
Cir- 
suit 

I Cir- I Correct I 
Use cuit Replacement Switch I Bias I , Note Original I 

part 
Cir- I 

suit 
Corres( I 

Re?lacement 
* Note Vibr. 

Conn. 
Replaco- 

ment ' Note 

ZENITH Continual 
6\19115. 651001) 

(Chassis 5630)... Vol. 111 N 6 115246 2-161 4 CM 172 35 291 C3 61(7. 6A8, 6Q7, 6F6, 
'Cone I 01(11 Buffer 1114 6X5 252.5 10 

6M9IS, 651911) 
(Chassis 5631)... Vol. 18 N 6 I1S216 2-464 4 C51172 35 291 C3 6K7, 6A8, 6X5, 697, 

'Pone L .0118 Rulfer 111.1 6F'6 252.5 10 
6\192 (Chassis 56:12) Vol. 18 N 6 115_216 22-171. I CM 172 35 291 C3 6K 7, 6A8. 61)7, 6F6, 

.0(18 Buffer Ill t 6X5 252.5 10 
6827. 6S52 (Chassis 

5619) Vol. 18 N 6 _^-41 t 25 It 51262 658. 6K7, 61.6, 6116, 
T :14 h 12 _2-12(1 15 TSIO1 5Y3 252.5 1 

651211. 681:17. 6S117 
614152. 68157 
(56:11) Vol. 4.5 2 % eg. No. I 6 See No le A l9 ^_2-294 I 118216 6511. 61,7. 6F6, 6116, 

22.491 1/13 WW2 II 6I:.5, WI 156 1 

6V27. 6V62 (Chassis 
5621) Vol. 18 DI 6 22 132 I 11N231 IS 216 C3 13, 657, 75, 76, 19... 456 111 

Tone 34 K 12 .01 Buffer 1114 
Vol. 17 110512 7119-4 I 511605 37 296 (::3 61)6, 75, t 2, 6C6. 84. 175 10 

.015 Buffer 1114 
71)119, 70126, 

71)127, 71)138, 
71)118. 70151, 
71)162, 70168 
(57(17) Vol. 45 N 6 92-S1I 1/Il 1íN2:15 .11218 658,61í7.6116.6F3, 

Tuna 31 1,12 22-515 11/13 11N231 11218 25A6, 237.6 456 
7M91S, 7M911) 

(Chassis 57(16)... Vol. 18 ^ Meg. No. I 6 115216 Al') 22-169 1/15 SIi611 .11219 35 294 C3 6K;.6AR, 6Q7. 6\5, 
Tone L 6C6, 6,N- 252.5 10 

7S28. 755:1 (Chassis 
5704) Vol. 45 N 6 _2 116 25/1? p,\1265.... 6K7. 658, 6116, 6F6. 

'ron° 34 1.12 5Y3 456 1 

88129, 88151 
(Chassis 581)1)... Vol. 45 2 Meg. No. I 6 Sec No te A 19 2'-294 25 RS216 6K7. 658. 6116, 6F5, 

22-49l 25/13 11N241 6F6, 51.3 456 I 

95:40. 9851, 9S55 
(5903) Vol. 45 I Meg. No. I 6 See No te A 19 22 112 16 See Note... .1:3 6K7. 658. 6116, 6C5. 

Tone ... j.. O. 6F6. 55'3 156 I 

10. 11. 12 \ ol. 12 S111'261 .... 22-72 3 115213 21. 27. 45. 80 3 
Tone 41 N 

108130. 1051.17, 
108153, 1118155, 
108156, 11(8157, 
10S160 (10(11).... Vol. 45 2 Meg. No. I 6 See No le -\ 19 22-504 3 118213 6 (7, 618. 6116, 6C5. 

22-506 14 liS216 6L6, 5Y3 456 1 

_^--193 3 R N 212.... 
2-405 19 '1'5106 

_ 2-507 15 15101 
II, 12 Vol. I I I, (II.A, 71.4. 00.1. 12A. 
12 (211d "Type) Vol. II L 121. OIA, 711.... 
121,57. 121,58 

(Chassis 1202)... Vol. 45 1 Meg. No. I 6 See NI te A 19 2_'-294 3 118216 6K7. 618. 61:5, 6116. 
Tone ... j.. 0 22-445 3 C\ 151 6F6, 51'3 456 1 

22--1115 19 '1`106 
_2-120 15 Tslnl 

1201511, 1211159 
(Chassis 121C1) ... Vol. 45 2 A pg. No. I 6 See No te 419 22-504 3 RS213 61(7, 6116, 61:5. 61.6, 

22-294 3 11S216 61.6, 5Y3, 61.7, 61:5 456 I 

12-121 3 R \ 1262 . 1: 216 
_'-506 11 It N2:12 1111 

^2-405 15 '15106 
"-509 19 TS 106 

14 Vol. L 1 111A. 12A. 7(A, 00A. 
17 \ol. L O1A, 71A 
31, :12 Buttery Vol. SRP26 .... See Nn le A112 OIA, 125. 71.A, 00A 
341' \ ol. SI11'26 . See No te 182 27. 111. 81 
13, 3:X. 34.:15. 35,1 Vol. S111'26 .... See No le 1112 27, 714 
351', :15A 1' Vol. Sll l'26 .... See No l, A82_ 27. lo 
l5APX. 351'X..... Vol. 5111'26 . See No te A82 27, 26, 50 
17A, :39.:39A Vol. SR 1'26 ... See No te 182 27, 10 
411.A Vol. SR 1'26 .... See Nu te ,182 27, 26, 10 
41, 12 Vol. S111'26 .... See No te A82 24, 27, 71A - 

Sen. K12 
52, 53, 51, 55 (50 

Series) Vol. 12 S111'261. Single 182 22-61 3 \IN277.... 21, 27, 45, RO ... f.. 
Vol. 123 1)111'221.... Dual A83 .... 

60.61.62.61,67(61) 
Series) Vol. 12 S111'261. Single A82 2^_-61 3 51N277. .1183 21. 27, 4.5, 80 ... j. . 

Sol. 123 0111'221.... )ua1 Aí13 
71. 72. 73. 77 (70 

Series) Vol. 12 SIiP2_61 .... Single 1112 22-72 3 IlS213 21. 27, 15, 80 3 
Vol. 123 1)11I'221.... Oual \83 22-73 3 118216 
Tone 41 51 S., No te A 1 

80 (llypern,etron).. Vol. 12 S111'261. 22-72 3 11821:1 21, 27, 45, 8(1 3 
Tone 41 N 22-71 3 118216 

91, 92 Vol. I 1 1 ASM 1' Sis No te 427 99-119 26 115213 51, 27. 15. 24, 80.... 175 17 
Vol. 15 N See No le A 1 22-125 26 11821:3 
Tone. 41 51 

102 Vol. 12 S111'261 . See No te 182 22-72 3 1íS211 21, 27, 15, 80 3 
10:1 (2017) Serials 

150,11(11 to 450,4511 Vol. Ill 1'5\11' 22-119 26 11S213 51 2l, 27, (5, 80.... 175 17 
Tune II Sl _2-125 26 1íS213 

103 (21)17) Serials 
above 150,451.... Vol. 23 NN 22-119 26 115213 51 21, 27, 15, 80.... 175 17 

Tuna 41 SI 22-125 26 118213 
112. 122 Vol. 12 SR1'261.... SeNole 182 22-72 3 IIS213 21, 27, 15,80 3 
210, 210-5. 211.5 

(2022 A & I3).... Vol. 8 0 6 22-156 4 CS133 58, 24, 27, 47, 80.... 175 1 

Tone 31 RI _^2-157 4 CS133 
215-216 (Chassis 

2044) Vol. 15 N 22-7'1 25 118213 38, 56. 55, 59. 80.... 175 1 

Tone 3t N 
Sen. 7 C 

220 (2022 A & II)... Vol. 8 0 22-157 4 (:5113 58 21. 27, 17, 80.... 175 1 

Tune 31 Ni 22-156 4 (:81:3:1 .. ... 
225 (Chassis 20 -II.). , \ ,,l. 15 \ 22-7'1 25 118213 58 56. 55, 59, 80.... 175 1 

Tone 3.1 N .. ... 
Sen. 7 C 

2:10. 2111, 211. 215 
(Chassis 20:36)... Vol. 13 N 22-172 23 118213 511, 56, 57, 59, 80.... 175 3 

'I une 31 N _2-17.1 2:3 115213 

j bato no I. substantiated. 
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MALLORY-YAEY RADIO SERVICE ENCYCLOPEDIA 
I 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 
I F. 
Peak 

Inns. 
Cir- 
c111í Use I Cir- 

cult 
Correct I Switch Replacement Bias *Nato Original 

Part 
Cir- I CorrectI 
cult Replacement 

:Note Vlbr. 
Conn. 

Replace- 
meat "Note 

ILFNI.1'11 Coal blued 
2511. 261) (Chassis 

2031) Vol. 8 6 6 22-156 4 CS133 58 24, 27, 47, 57, 80. 175 1 

Tone 31 M 22-157 4 CSI:13 
27(1-5 Vol. 8 C 2-156 4 CSI'33 58. 21, 27, 47. 80.... 175 I 

'Pone 31 11 22-157 4 CS1:13 
272 (Chassis 2031).. 5,11. 8 (7 6 22-156 4 CS 1'13 58, 24. 27, 47, 57. 80. 175 I 

'Pone : N 22-157 4 CSI33 
111 5 01. SI11'26 .... See Note A82 011, 71 A 
142 1 ol. SI1I'26 .... See \o to :182 27. 7I.A 
1121' Vol. SI11'26 .... Se \o le A82 27.10,81 
152. :1521 1 ol. SI11'26 .... See No le ,182 27, 71A 
1521', 35211' Vol. SR P26 .... ...... See No to AR2 27, 10 
152PX.352A1'X... Vol. SItI'26.... See No te A82 27,26,51) 
3534 Vol. S111'26 .... ...... See No to AR2 01A. 71 1 

162. 362\ Vol. SI11'26 .... See No le A112 27, 71A 
192. 3921 Vol. S111'26 .. See No le A82 27. 10 

410, 1I I Sol. 20 T111'6116.... 22-167 28 11S213 58. 56. 59, 37, 80.... 175 3 
Tone 11 N _^2-169 IS 'IS106 

.112 Vol. 11 Slil'261 .... See No le A82 221. 27, 715 
120 101. 20 TI11'6(16.... - 22-167 28 118211 56. 57, 58, 59, 8(1.... 175 3 

Tone 11 N 22-169 15 '1'5106 
422 Vol. II SI11'261.... See No to 1112 21. 27, 10 

Sen. I K12 
430, 1111 Vol. 2(1 T111'61(6.... 22-167 211 115213 56, 57, 511. 59, 80.... 175 7 

Tone 41 N 22-169 IS '1'5106 
1611 (2111) (Alto).. Vol. ...t.. N 22-183 I CNI.11 31 292 C3 61)6. 85, 89, 6%I.... 185 10 

Tone 41 1:12 2-195 15 'I'SI01 
Sen. 7 .1 II^ Huffer .III I 

462 (Chassis'2057).. Vol- 17 511(151 No. I 6 See NO to AI 22-236 .1/IS .1(125 31 292 C3 6C6, 6577, 61)6, 75, 
Tone 34 1C 12 .02 Buffer .1111 42. 84 252.5 10 

474 (Chassis 2053).. Vol. 17 N 22-168 I CN152 ...... 58, 55, 59. 56, 80.... 175 I 

Tolle 11 N 
Sen. 7 C 

475 (Chassis 2051).. Vol. 17 N 2-168 I ('N 152 36, 58, 59, 80 175 I 

Tone 11 N 22-169 15 'I'S 105 
Sen. 7 UC511(1 

476, 1765 (Chassis 
20:12) Vol. 20 '1'111'606.... 22-211 211 11N211 56, 57, 58, 59, 80.... 175 7 

Tone 41 N 22-210 28 I1S213 
Supp. 7 5100P 

47611 (Chassis 2059) Vol- 15 N 22-2:10 3 1152 12 56, 58, 59, 80 175 1 

Tone 57 1112 22-217 3 115213 
Sen. 7 K 22-225 15 TSIOI 

500, 501. 503. 511, 
515. 516 (Chassis 
20:17) Vol. 1.5 N _^2-171 23 115213 - 56. 57, 58, 59, 80.... 175 3 

Tone 34 N 22-172 23 CS130 
520, 521, 530, 531, 

5:13, 535 (Chassis' 
2035) Vol. 20 T111'606 22-167 28 ItS213 ...... 58, 56, 59, 57, 80.... 175 7 

'I -one 41 SI 22-169 15 TSIO6 
Sc,,- 7 III 500 

563 Vol. 11 SIll'261 .... See No to 182 22-61 3 \I \277.... .1183 2 
6011 (Chassis 2(137).. Vol. 15 N 2.2-171 23 115213 56, 57, 58, 59, 811.... 175 3 

Tone 34 N 22-172 23 C5110 
N16111 (1'51) Vol. 6 1712 22-I 19 I 115211 35 21, 17,110 1 

"-I 18 1 115213 
602 Vol. 12 SIi P261. See No le :182 22-61 3 NI N277.... .1111:1 21. 27, 45, 80 
6111, 61(6. 610 

(Chlmais 2037)... Vol. IS N ^2-173 23 115211 56 5-, 58, 59, 80.... 175 3 
Tone 34 N 22-172 23 CSI10 

613 Vol. 12 SII 1'261.... See No ho A82 22-61 3 NI N 277.... .1183 2I, 27. 15 

616, 618 (Chassis 
21(37) Vol. IS N ^?-173 23 11S213 56, 57, 58, 59, 80.... 175 3 

Tone 31 N 22-172 23 CSI 10 
622, 612 Vol- 12 SI1I'26I .... See No le A82 2-61 3 M5277.... .118:1 21, 27, 15, 811 

651)111), 65111E. 
66(11 D. 661T8... Vol. 17 N 22-236 4/15 . 8125 31 292 C3 61)6. 6177. 75, ' 2, 81. 252.5 10 

Tone 3 K12 
663-4 (Chassis 5510) Vol. 18 501151 No. 1 6 See No le Al: 22-3118 1 CM] o 1 36 291511 C3 6 57, 61)6, 75,41.67.1. 456 10 

.01 Butler 611 
666, 6611 (Chassis 

5616) Vol. 18 N 6 I15245 51 ^2-317 4 CM 171 35 294 C3 61)6, 6C6, 75, .12, 84. 252.5 10 
.01 Buffer III I 

672 Vol. 12 S111'261.. ties No to 582 22-61 3 M N277.... .118:1 21, 4 . 2-, 80 
68(1 (Chassis 5617).. Vol. 18 N 6 115215 A I ^2-317 1 1:11171 :IS 29 I C3 61)6. 6C6, 75, 42, 81. 252.5 10 

.01 Huffer Ill I 

701 Vol. 15 N 6 C525 II 118182 It'll 61)6, 75, 4.3, 25%5... 456 
7(12 Vol. 17 N 6 C525 11 ÚR18_^ 1131 6A7, 6D6, 75, 43, 

257.5 165 
705, 706, 707 

(Chassis 21152)... Vol. 17 N 6 ^-21' 1 11N212 57, 511, 216, 59, 80... 185 1 

22-225 15 15101 
710 Vol. 17 N 6 (7525 11 11111112 1131 61)6, 75, 43, 2575... 465 
711, 712 (Chassis 

21(52) Vol. 17 N 6 _^2-217 I 11N212..... ...... 57, 58, 216, 59, 80... 485 1 

22-225 15 TS101 
712 (Early) Vol. 12 SI1P261 .... single 582 22-72 3 115213 21, 27, 45, 80 3 

Vol. 123 ÚH!'221.... Dual * AII3 22-73 3 115216 
Tone 41 51 See No le A41 

715 (Chassis 2053).. Vol. 17 N 22-168 1 CN 152 58, 55, 59, 56, 80.... 173 1 

Tone 41 N 
Sen. 7 C 

722 Sol. 12 S111'261 .... Single A82 22-72 3 85213 21, 27, 45, 80 3 
\ 01. 123 D111.221. I1unl 111:1 22-7:I 3 1(5216 
Tone 41 NI See No to .A I 

730 10l. 97 '1'111'6112 1'809611 12 CSI ^_ 1 19, 30, 32, 31 ....... 175 
732 Vol. 12 S1t1'261 .... Single :182 22-72 3 118213 24, 27, 45, 80 3 

Vol. 123 011I'221.... Dual A8:3 22-73 3 85216 
Tone 41 M See No to A 1 

735 Vol. 97 T11P602.... )'80968 12 CS121 19, 30, 32 14 175 
740 Vol. 15 0 l'80968 12 CS121 31 30, 10A11... 175 

Tone 41 UC502 
750 (Chassis 20522).. Vol. 17 N 6 22-217 I 11N2 _^..... 57, 58, 256, 59, 80... 485 I 

22-2-^5 IS TS101 
755. 756 (Chassis 

2053) Vol. 17 N 22-168 1 CN 152 58, 55, 59, 56, 80.... i 75 1 

Tone 41 N 
Sen. 7 C 

t Data not substantiated. IMPORTANT: Head Notes in Note Section if specified in Note Column. 
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MALLORY-YAx2.EY RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used 1FTransCir- Peak coif Use Cir- 
coif 

I Correct 
Replacement 

I Switch Bias *Note Original Cir- 
Part cult 

Correct 
Replacement 

*Note Vibr. I Replace- 
Conn. meet 

I *Note 

ZFNITII Continued 
760, 765, 767 

(Chassis 2054), .. Vol. 17 N 29-1611 1 CN I52 56 58, 59, 80 175 I 
'Pone 41 N 2222-169 15 '1'51115 
Sen. 7 111;5110 

770 (Chassis 2032).. Vol. 20 'I'I11'6((6... 22-211 211 II N211 58, 56, 57, 59, 80.... 175 7 
Tone 11 N 12-2111 211 115213 
Supp, 7 A1001' 

77011 (Chassis 2059) \ ol. 1.5 N 22-23(1 3 11N21. 58, 56, 59, 111) 175 1 

'Pone 57 I. 12 ^7 217 3 115211 
Sen. 7 K 22-2_'5 .. IS T5101 

775 (Chassis 21(32).. Vol. 20 1'11I'606.... 22-211 28 II N211 56, 57, 58, 59, 8(1.... 175 7 
Tone 41 N 22-21(1 28 11S213 
Supp. 7 511011' 

77511 (Chassis 2059) Vol. IS N 22-2:311 3 11 N.217 56, 58, 59, 80 I 75 1 

Tone 57 K12 22-21- 3 11521:1 
Sell. 7 Is 2L' 225 15 TSIII1 

777 Vol. 12 S111'261 ... sinl;lo 182 22-72 3 115211 21, 27, .IS 3 
Vol. 123 1)111'221.... Dual l 1113 22-7:1 :3 115216 
Tone 41 3 See No le. A I 

780 (Chassis 2(132).. Vol. 20 '1'111'6116.... 22-211 28 IIN21I 56, 57, 513, 59, 11(1.... 175 7 
Tone II N 22-210 28 115211 
Sapp. 7 A 1001' 

801 Vol. 17 \ 6 C525 II 1111182 .1131 61)6, 75, 13. 2575.... 456 
81(5 (Chassis 5502).. Vol. Ill N 6 22-125 2:3 1131262.... .1150 6F7, 61)6, 75, 42, 80, 252.5 1 

1106. 8(17 (Chassis 
55(11., 55(15)...... Vol. Ill NI 6 22-125 2:1 1131262.... .1151) 637, 61)6, 75, 42, 711). 252.5 1 

808, 809 (Chassis 
56115, 5607) Vol. 18 \I 6 2-125 25 11\12_62.... .11216 61)6, 6.17, 75, 12, III) 252.5 I 

22-318 25/14 111241 
22-306 1:3 CS110 

811 .AC -DC (Chassis 
561(9) Vol. 18 \I 6 22-307 II lí31257.... .11215 61)6. 617, 75, 43, 

22-7108 I I 11N232 118 25Z5 252.5 
_2-195 15 TS101 

812 (Chassis 56(18) 
AC -DC Vol. III N1 6 ^2-307 11 113(257.....¡1215 61)6. 637, 75, 13, 

_ 2-308 II 11N23" . 118 257.5 125 
814, 815 (Chassis 

5611. 5612) Vol. 171 NI 6 22-125 25 11 51262 .11216 61)6, 617, 75, 42, 80, 125 
22-318 25/13 1111241 

1125. 827. 82') 
(Chassis 57(11-2-3) Vol. III \I 6 "-283 23 CM 172 61)6, 75, 42, 37, 80... 1115 1 

"-266 23 CM 175 1110 
5829 (Chassis 

57(1111, 570211, 
570311) Vol. 18 111 6 22-321 25 CS133 696, 75, 42, 76, 80... 252.5 1 

_2-322 25/13 CNI52 
835 (Chassis 111(11, 

1001:1) Vol. 18 .501111 No. I See No to A 19 22-1'11 3 115211 696, 75, 42, 76, 57,3, 
2-125 3 1131262.... .11216 6A7 185 I 

.2"-"'5 15 '1'5101 
7145 (Chassis 5502)., Vul. 18 N 6 ...... 22-125 23 1151262.... .1150 6r6, 61)6, 75, 42, 80, 252.5 1 

51117, 8.5(1 (Chassis 
5501., 5505)...... Vol. 18 NI 6 22-125 23 1131262 .1350 657, 61)6, 75. 42, 80. 252.5 1 

860, 861 (Chassis 
5605, 56117 Vol. 171 \I 6 22-125 25 Ii \126_2.... .13216 6E46, 617, 75, 12, 80. 252.5 I 

22-318 25/11 11\211 
27-306 13 CS110 

862 AC -1)C (Chassis 
5609) V.,I. I11 M 6 2-307 11 11 \1257.... .11215 61)6, 6A7, 75. 13, 

22-308 II 11N232 118 2575 
2_2-195 15 1'S I (11 

861 (Chassis 5611, 
5612) Vol, 171 111 6 22-125 25 1151262.... .11216 696, 617, 75, 12, 80, 125 1 

_2-318 25/1:1 11N211 
865, 1166 \C -9C 

(Chassis 5609) ... Vol. 171 31 6 22-307 II 11 \1257 . .11215 61)6. 637, 75, 43, 
2-308 11 11N232 118 2575 252.5 

22-195 15 '1'3101 
870 (Chassis 

5701-2-3) Vol. 171 \1 6 2-2113 23 C\l 172 61)6, 75, 42, :17, 80... 185 1 

"-266 23 C\1175 111(1 
5870, S87I (Chassis 

57(1111, 570.11, 
570311) Vul. 171 \1 6 _2-321 25 CSI'13 61)6, 75, 42, 76, 80... 252.5 1 

_2-:122 25/13 CN152_ 
8710, 8111 (Chassis 

1001, 11)1)1 :\) Vol. III 5(11131 No. I M.s' No An 319 2_2-311 3 11521:1 61)6, 75, 42, 76, 57,:3, 

9011. 919 (Chassis 

2-125 3 
15 

1151262.... 
'1'51111 

.11216 637 4115 I 

5614) Vol, 18 At O 1^_-:385 25/13 11111265 61)6, 6A7, 75, 12, 11(1, 252.5 I 

'Tune 22 Y5051 I'... 
S908. 59119 (Chassis 

5618) Vol. 174 51 6 22-3115 25/13 1131265 61)6, 637, 75, 42. 740. 252.5 1 

Tone :14 1.19 
945. 950 (Chassis 

55011, 5509) \ o1. 18 \I 6 22-125 25 1131262 .11216 6 37, 61)6, 75, 12, 7111. 252.5 1 

Tune 22 Y50\II'.... 
960. 961 (Chassis 

5611) Vol. 18 \I 6 .. 22-:185 25/13 1131265.... 6D6. 6:37, 75, 12, 80. 252.5 1 

Tune ^7 Y501111'... , 

5961 (Chassis 5618), Vol. 75 31 6 ^-:185 25/13 1151265.... 696, 637, 75, 4^, 80. 252.5 1 

'Pone 3-1. K 12 ... 
970. 975 (Chassis 

5902) \'..1, 114 N 6 _^-I25 3 1131262.. . . .11216 511 217, 2.35, 56. 80. 175 1 

Tone 114 N ^_2-230 3 I1\212 
9110. 98.5. 990 

(Chassis 12(11, 
1201.3) Vol. 20 '1'111'606.... 22-111 3 115211 61)6, 76, 637, 42. 57.3. 4115 1 

22-125 3 1131262.... .11216 
Slrat.sph,re I(1(1(17. 

(Chassis 2501C. 
25011') Vol. Order f Mfr.. . 29-361 :1 115216 61)6. 657, 76. 12, 85. 

Tone Ilyder from Mfr.. _^^_-360 3 115691 79, 15, 571 
Seipp. .. . 51111\I No. I Sec No le A 19 22-:36.2 14 11S213 

^2-189 IS 'F5102 
22-225 .. 15 95101 

1117 (Chassis 5614). Vol. la 51 6 22-:185 25/1:1 1151265.... 61)6. 657. 75, 12. 80. 252.5 1 

'roue 22 1'50311'.... 

j I).do yotsul,slanliulpl, 
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MALLORY-YAc1 Y RADIO SERVICE ENCYCLOPEDIA 

MANUFACTURER 
AND MODEL 

CONTROLS CONDENSERS VIBRATORS 

Types of Tubes Used I F. 
Peak 

Trans 
CIN 
wit Use I 

Clr- 
cult 

Correct I 
Replacement 

Switch 
I 

Bias I *Note Original 
Part 

Cir- I 

cull 
Correct 

Replacement 
*Note Jlbr. 

Conn. 
Peplaeo- 

meet 
rNote 

%EN1T11-Continued 
1161 (Chassis 5611, 

5612) Vol. 18 M 6 22-125 25 11\12íi2... , .8216 61)6, 6A7, 75, 42, 80. 125 1 

22-318 25/13 11N211 

1162 (Chassis 5609) 
AC -DC Vol. 18 M 6 92-307 I I l(%1257.... .11215 6116, 6A7, 75, 43, 

22-308 I I II N232 .118 257,5 252.5 
2-195 15 TSIOI 

1167 (Chassis 5618). Vol. 18 \1 6 22385 25/13 Ii \1265.... 61)6, 6A7, 75, 42, 80. 252.5 I 

'Pone. 31 h 12 
1170 (Chassis 570111, 

570211, 57031)... Vol. 18 M 6 2"_-321 25 CS133 61)6, 75, 12. 76, 80... 252.5 1 

22-322 25/13 CN 152 

20096 Vol. 6 612 22-87 I 15213 21, 15, 80 I 

22.102 1 15213 
2051 (Chassis) Sol. 15 N 6 22-204 I 11N212 58, 55, 59, 56, 80.... 185 1 

Tone 31 K12 22-203 15 TS101 
Sen. 7 I 

2056, 20561 (Chassis) \ ol. 18 N "9-204 I 1 N 212 58, 2A6, 59, 56, 80... 185 l 
Tone 31 R 12 22-203 15 TS101 
Sen. 7 I' 

21162 (Chassis) Vol. 17 N 6 22-2311 1 I1N212 58. 57, 56, 2A6, 2A5, 
Tone 34 k 12 80 125 1 

Sen. 7 K 

'/.EI'111 It 
AA (650.001 & up). Vol. ...I. N 5 19 TSI01 IA6, 114.1, I FI 456 

C (AC -DC 750.001 
& up) Vol. 6 612 E.X60o 8-4 6 See Note... .113 ` 78, 77, 43, 257.5 

5 IS TS101 
I) A Vol. 17 N 5 19 '15101 166, I A4, 1115, 30, 19 156 

Tone 22 1, 

1)11, 1)F Vol. 17 N 10-20 I See Note... .113 48 See Not e C8 IC6, 31. 1115, 38.... 456 10 

.01 Buffer Ill t 
C Vol. 15 N 8-8 4 See Note... .113 6A7, 61.7, 76, 6FS, 

Tone 3.1 I 5 15 TSI01 42, 665, 80 156 I 

G11, 61W Vol. 17 N 8-8 I See Note... .I13 48 See Not e C8 166, 1A4, 1115. 30, 19. 456 10 

Tone 31 N 01 Huffer 1114 

GE Vol. 15 N 8-11 4 See Note... .13 6A7, 61.7. 76. 6F5, 
Tone 34 L 12, 665, 80 456 I 

NT, NTF Vol. 15 N 4-8-8 3 CN155 113 I 6K7, 6A8, 61)6. 76, 

Tone 22 N 5 15 TS101 6115. 75. 80, 665... 156 I 

P (645,001 & up)... vol. 17 N 8-8 4 CN_52 .113 6A7, 61)6. 75, 12, 80. .156 I 

Tone 22 L 5 15 rS1ol 
IIK1), TIKE, ItKSI) Vol. 6 UC5I0 EX300 15-8 6 See Note... .13 61)6, 666. 43, 257.5.. ...... 

5-5 15 'rNIIo 
\ (AC -DC, 285,001 

& up) Vol. 6 UC5I0 EX500 8 t 6 See Note. .113 77, 78, 4:1, 257.5 
5-5 IS TNI10 

Y (AC -DC, 405,001 
& up) Vol. 6 612 EX501 20-4 6 See Note... .113 61)6, 666, 13, 2525 

Tone 6 I 5-5 15 TN 110 

4', (290,001 & up).. Vol UC5I0 EX I5-8 21 See Note. .113 78, 666, 38, 76 
5-5 15 TNIIO 

51)A Sol. 17 N í 19 TS101 166. 31. 1115, 30, 19. 456 

51)K (780,001 & up) Vol. 17 N 4-211 6 See Note. .113 6A7, 61)6, 75, 13. 

Tone "2 L 5-5 15 TN 110 257.5 456 

66 (700,001 & up).. Vol. 17 N 8-8 4 See Note... .113 6A7, 61)6, 75, 76, 12, 

Tone 22 L 5 15 TSIOI 80 456 I 

6CM (6511,001 & up) Vol. 17 N 8-8 4 See Note... .113 6\8, 6K7. 6116, 6F5, 
Tone 22 I, 5 IS TS101 61:6 571 156 1 

SJ (765,001 & up).. Vol. 17 N I-8-8-11 ...I.. See Note... .111 61)6, 6A7, 75. 12. R0. 456 1 

Tone 22 L 5 19 TS105 
5 15 TS101 

8.1 (765,361 & up). . Vol. 17 N 4-8-8 3 II\215 61)6. 6A7, 75, 76, 
Tone 22 I 4 12 CSI2I 

.113 
6115, 80 456 1 

5 15 TSI01 
111 M (720,001 & up). Vol. 118 L 8-8 I CNI52 .113 6K7, 6A8, 6F6, 57.4.. 156 I 

Tone 22 L 8 19 CS123 
4 19 CS121 
5 15 TSI01 

I Dala no sul,stantiated. * IM I'OIRT %NT: Bead Notes in Note Sect' -if specified in Note C:olsn rn. 

CURRENT CAPACITY TABLE-Yaxley Control's 

In ninny instances it is necessary to have reference o a table which will as ventilation, temperature of surrounding air, and voltage applied to the 

give the approximate current value which Can be applied to a control. control. 
In presenting these tables we wish to call your attention to the fact that \\ e advise the full consideration of these factors when using either of the 

the current capacity of a control is limited by certain considerations, such t tables given. 

CURRENT TABLE FOR No. 4 TAPER (I (NEAR) CONTROLS 

Overall 
Itesistance Value 

Catalog 
Number 

Safe Curren) (at any 
point on the control) 

5,0(10 Y5\IP 20 dlillittnlperes 
10,000 Y I0 \I P 13 Milliamperes 
20,000 Y20\IP IO Milliamperes 
25,000 Y23\IP 7 Milliamperes 
50.00(1 V 3O\I P 6 Milliamperes 
100,000 V100NIP 4 Milliamperes 
200,000 Y200\IP 2 Milliamperes 
250,000 Y25011' 1 Milliamperes 
500,000 ... V500 NI P 1 Tlilliarnperes 
1,000,000 YI00P\IP .5 Milliamperes 

CURRENT CAPACITY OF YAXLEY No. 2 RIGHT HAND 
TAPER CONTROLS (in Milliamperes) 

Rotation from Right to Left, starting point at full Clockwise rotation. 

Resistance 
in Ohms 

Catalog 
Number 10% 25% 50% 75% 100% 

10.000 UC501 70 45 22.5 II 10 

25.(10O I 55 3414 6 

50,000 K 40 24 10 5 4 
75,1100 Z 33 19 8 4 33,1 

1(11),000 UC510 20 12 5 23/i 2 

250,000 UC509 13 7 3 I 1 

500,000 UC513 9 5 2 13,1 3Z 
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Yaxley Universal Single Controls 

h ResistancetTaperType : General ¡Ise Element 
Catalog 
Numb, 

2 IV Filament W.W. Q 
6 IV Filament VI .5V. B 10 IV Filament W.W. S 20 IV Filament W.W. T 30 IV Filament W.W. 11 

61) IV Filament W.W. V 100 IV Misc W.W. XV 200 IV Misc W.W. X 400 1V Mise W.W. A400 P 51/0 I Ant. -Shunt W.W. A 550 IV . Bias W.W. A5501' 1M IV Voltage Divider (Bias) W.W. Al NIP 1M I Ant. or l'ri. Shunt W.W. It IM I) Bias W.W. UC5tII) 2M IV Voltage I)ivider (tIks) W.W. A251P 2M I Ant. or Fri. Shunt W.W. C12 2M II Bias W.W. C 3M IV Voltage Divider WAY. A3M P 3M I Ant, or I'ri. Shunt W.W. 1)12 3M II Bias 5,..W. 1) 3M VII Ant.- Bias W.W. I)7 
551 IV Voltage Divider W.W. A551P 
551 IV Voltage I)ivider (Bias. Screen) Carbon V5511' 
551 I Ant. -Shunt or Ant. -Ilia Carbon El2 
5N1 II Bias . W.W. E 5NI VII 5nt.-Itets W.W. E7 7500 I 1 Sot -Shunt or Ant. -Bras Carbon F12 7500 II Bias W.W. .1, 7500 VII Ant -Ilia W.W. 1,7 1051 IV Voltage Divider ((hras. Screen) W.W. A1051 I' 

1051 IV Voltage Divider Miss, Screen) Carbon VIOM I' 
1051 I Ant. -Shunt or Ant. -Bias, Tone Carbon G12 1051 II I(ias W.W. G 1051 II Bias Carbon UC501. 
1051 VII Ant. -Bras W.W. G7 ISM Ant. -Shunt or Ant. -Bias, Tone Carbon 1-112 
1551 1 Bias W.W. 11 ISM VII Ant. -Bias 551.W. 117 20M 5' Voltage Divider (Bias) W.W. A20511' 21(M Ant .-Shunt, Ant.-Ilias, Screen Carbon V 25M V Voltage I)ivider (Screen) Carbon \'25M I' 2551 I Bias Carbon I 5051 V Batt. Bias. Screen Carbon "VSOMP MINI Screen Voltage, Tone Carbon K12 5051 I Bias Carbon K 
7551 Screen Voltage, Tone Carbon ZI2 75M I Bias Carbon Z 100M V Voltage Divider (Bias. Screen) Carbon 5'10051P 10051 RP or AI' Shunt. Screen. Tone Carbon I. 10()M I Bias or A nt.- Bias (AC -1)C) Carbon UC510 15051 Tone. 121, or Al, Shunt Carbon UC5112 20051 V Voltage Divider, Misc Carbon V200511' 25051 V Voltage 1)i vider, Misc Carbon 5250511' 

251(51 Audio Tone, SF or AI. Shunt Carbon M 25051 Audio (Automobile) Carbon 1110511 
2511M I Bias, Ant. -Bias (AC- DC) Carbon UC509 
511051 V Voltage Divider, Mime Carbon V5911511' 50051 Sudio, RP or AI, Shunt Carbon N 50051 Audio ( 'kutomobite) Carbon tUC512 50051 Audio ( 5utomobile) Carbon t 11.10515 5011M I Bias, Ant. -Bias, Bias -Audio Carbon UC513 75051 Tone, 5 mho. Audio Shunt Carbon UC503 
1 Meg. V Mise Carbon Y1000511' 
1 Meg. Audio, Audio Shunt. Tone Carbon O 
I Meg. Audio ( Matomobile) Carbon tUC514 
2 Meg. Audio, Audio Shunt. Tone Carbon P 
3 Meg. Audio Shunt, Tone Carbon UC504 
4 Meg. Tone Carbon UC505 5 Meg. Audio Shunt Carbon UC506 
5 Meg. I Series Screen Control Carbon UC507 
9 Meg. Audio Shunt Carbon UC508 

Ilas exclusive Vaxley Adjustable Bias Feature. W.W.-Wire Wound Element. t Ilas Slo ted Shaft for Automobile Receivers. 
I tfilas long, adjustable Slotted Shaft for Automobile Receivers and Special Shaft Coupling. 

Yaxley Universal Dual Controls 

Obins 
Resistance Taper 

T pe 
Element General Use 

Cat. 
No, 

Front Rear Front Rear Front Rear 
251 1151 I I WW .. WAY . Ant. Shunt and Bias CE 10M 551 VII IV W.W. W.W. Ant. -Shunt Bias or Screen 'GE 

1051 1051 VII IV 55.5V. 5V.W. A nt.-Slin rot Bias or Screen Ge 10M 50M I IV Carbon Carbon A nt.-Shunt Boas or Screen G K 
51151 5051 IV IV Carbon Carbon Grid Shunt and Cathode Control. tKK 

111051 10051 I I Car bon Ca: bon Audio Shunt in Push-Proll ... . . LI. 10051 25051 I I CarlsCarla,,,Carlon Audio Shunt, Tone. Screen or RI, 
shunt 1.51 25051 25051 I I Carbon Carbon 5 mho Shunt in Push -Pull NI NI 25051 50051 1 I Carbon Car bon Audio Shunt and Tone Coin: wit- 
sation MN 

511(151 50051 I I Carbon Carlon Audio Shunt in Push -Pull NN 

'For nerly U111'192 t See URI' 308 

Yaxley Universal Tapped (TRP) Controls 

Catalog 
Total 

ReOsilsTa"nce 

Tapped 

011115 
Used 
As 

Catalog 
Number 

Total 
Oloms 

Resistance 

Tapped 
at 

Ohms 
Used 

As 

TR l'6041 651 2511n Vol. TI21612 2 51er. 250110 Vol. TR1.601 3051 6000 Vol. TR P613 2 Meg. 1000181 Vol. T121'602 6351 3000 Vol. TR1'611 3505 75000 Vol. r It P603 25051 1250011 Vol., T It 1'615 3 Meg. 1 Meg. Vol. 

TRP604 35051 25001( 1.15r .c.. Ili:11? 5t6"1111 
50000 
10000 

Vol. 
Vol. TI11.605 35051 

75000 Plv,.,;.¿. TRP618 2 Meg. 20051 TR 1606 50051 100000 Vol. TR 1'619 500M 10051 \''.90!: 
T12 P607 500M 250000 Vol. 30051 T R P608 I Meg. 200000 Vol. T R P620 2 Meg. 1 Meg. Vol. TR1'609 I Meg. 5001100 Vol., T121'621 214 Meg. 25051 Vol., 

Phono. 51(051 Phono. TR P610 I Meg. 20000 Vol. T R P622 4151 70110 Vol. TRP611 I Meg. 1710/0 Vol. 14000 
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Yaxley Universal Hum Controls 

Ohms Resistance General Use Type Element Cat. N ornber 
6 Ilion W.W. 11116 10 II um W.W. 111110 

21) It,,,,, 55.55'. 111120 30 Flom W.W. 111.139 
511 lion: 5V.W. 11UF:11 /Imo 55.5V. 111/75 100 11 run VI .W. HUMO 200 111110 ..V. 111)211(1 

Yaxley Special Single (SRP) Controls 

Catalog Number Olims Resist, Type Element Used As 
S121,113 '251 W.W. Vol. SR P 134 4500 55 .55. Vol. Sen. SR 1'138 4511 55.W. Vol. SR P139 550 W.W. Vol, SRI'141 1200 W.W. Vol. SR P142 2400 W.W. Vol. S/11'144 251 W.W. Vol. 851145 2M , 511.5V. Vol. SR ('ISO 5051 Carbon Vol. SR I'152 61/ 55.5V. Phono, Vol. SR P153 (3M W W. Vol. SR P154 51(51 Carbon Vol. 
S111.1611 2500 511.5V. E9 ual SRI'l 70 75M Carbon Sol. SR P179 12551 Carbon Vol. SR PI85 1500 Carbon Vol. SRP188 3251 Carbon Vol. SRP213 250%1 Carlmn Vol. SRP216 500M Carbon Vol. SR l'223 151 W.W. Vol. S/11'226 25051 Carbon Vol.. Tone SR P239 450 W.W. Strip Vol. SR ('241 651 W.W. Strip Vol. S111'245 3251 Carbon Vol. SR P2s9 2051 W.5V. 
SRP251 25051 Carbon Vol. S111'252 500M Carbon Vol. SR P253 400 511.55. ill1t11 S121254 35013 W.W. Vol. SRI'255 1551 W.W. Vol. SRP256 1051 Carbon Vol. SR P257 3M WW.. Vol. SR P258 1551 Carbon Vol. SR P259 5051 Carbon l'hono. SR I'261( IM W.W. Vol. 
SRP261 10051 Carbon Vol. SRP262 1500 W.W. Vol. SR P263 3251 Carbon Vol.. Tone SR P26.1 650 W.W. Vol. SI11'265 200 5V.5V. Hum SRP266 600 W.W. I Inn, 
S It P267 851 W.W. Tone Beam SRP268 15 WAV. Vol. SRP269 1051 Carbon Vol. SR 1'270 1551 WAY. Vol. SR 1'271 150 W.W. Vol. SR1'272 300 W.W. Vol. SRP271 50051 Carbon Vol. 8121274 1051 W.W. Vol. SRP275 50051 Carbon Vol. 
S121'276 351 Carbon Heger:. SR ('277 251 Carbon Vol. 
S111'278 50051 Carbon Vol. SR P279 5051 Carbon Vol. 85 12140 5005 Car bon Vol. 
5121.281 350 Nt Carbon Vol. 
SR P2122 350M Carbon Vol. 
SR P*183 '251/0 W.W. Vol. SRP900 2(151 Carbon Vol. 
SR 1'901 10M Carbon Vol. 
11519110 800 55.55'. Vol. 
S121.961 1051 Car bon Vol. 
SRP1162 25051 Carbon Vol. 

Yaxley Special Dual (DRP) Controls 

Catalog 
Number 

Ohms Resistance Type Element 
Used 
As Prom Rear Pront Rear 

1)111.114 25(1 551 WAY, W.W. Vol. DR 1'115 3800 :ism Carbon Carbon Vol. 
13121'11( 
1)111'117 

SIIII. Spel. 
25110 

55..W. 
5V.55. 

V1.W. 
WAV. 

Vol. 
Vol. 1)111'11,1 :151 IBM 55.511. 51i.W. Vol. 1/111'12'' 64(1 1051 W.W. W.W. Vol. 

1)111'111,1 751(0 1051 W AV. WM. Vol. 1)111'221 1051 10051 Ca: Iron Carbon Vol. 
13121'222 7551 3251 Carbon Carbon Vol. 
1)111'232 3 Meg. 3 Meg, Carbon Carlon Vol. 1)11121,1 2551 2551 Carbon Carbon Vol. 1)111'241( 25051 1051 Carbon Carbon Vol. 
1)121'241 5M 151151 Carbon Carbon Vol. DRP242 1051 50051 Carbon Carbon Vol. 1)111'243 3M 75051 Carbon Carbon Vol. DR P244 2551 651 Carbon Carbon Vol. DRP245 1 Meg. 3 Meg. Carbon Carbon Vol. DR P246 3251 505 Carbon Carbon Vol. DRP250 51151 151 Carbon Carbon Vol. DRP301 551 250(l W.W. Carbon Vol. 
1)121'311'' 100 51 25051 Carbon Carbon Vol. DRP303 2500 11/051 Carbon Carbon Vol. 
1 HI P3114 1 Nleg. 3 Meg. Carbon Carbon Vol. 1)111.305 1551 2551 Carbon Carbon Vol. 1351'306 551 1051 55.5V. Carbon Vol. 1E11'307 3M 1251 W.W. Carbon Vol. DRP308 5(151 5051 Carbon Carbon Vol. 
1)12.1'309 1251 65M Carbon Carbon Vol. URP310 2551 2751 Carbon Carbon Vol. DR1'311 15051 250M Carbon Carbon Vol. 

tapped 
9051 

DRP312 7551 SOOM Carbon Carbon Vol. URP3 'I 10110 50051 Carbon Carbon Vol. URP314 50051 2500 Carbon Carbon Vol. 
1)R 1'315 2 Meg. 2500 Carbon Carbon Vol. URP316 2(11(51 151 Carbon Carbon Supp. DRP317 50051 151 Carbon Carbon Vol. 



SECTION CONTROLS 

x 

RESISTANCE VALUE 

What control value should I use for this circuit? 
\Vhat type control of 10,000 ohms should I use? 

Do I need a certain value control for a certain 
use? 

Here follows a complete explanation. 

The most common misunderstanding is that 
of resistance value of a control. This is due to the 
general lack of in( ormation on rite tolerance of 
resistance value. 

Many sere icemen will be amazed to learn that this 
tolerance is often very great. In one instance, 
a tolerance of plus 40%, minus 25% was allowed. 
Think of it. This means that if the nominal value 
is 10,000 ohms, the control will be acceptable 
and will give good performance if its resistance 
is anywhere bet ween 75(10 ohms and 14,0(10 ohms 
inclusive. Nominal tolerance of carbon controls 
is plus or minus 20% from stated value. Yet 
many servicemen fear to use a 10,000 ohm control, 
(of proper taper) to replace one of 11,000 ohms. This 
is ridiculous. 

Always Remember-"RESISTANCE VALUE IS 
NOT CRITICAL BUT TAPER MUST NOT BE 
CHANGED." This rule will save time and worry 
because the resistance value need only be suffi- 
cient to give full control. Thus, it should be 
great enough that weak stations may be heard 
at their full strength, and yet it should not be so 
great that difficulty is encountered on local 
stations. Simple, isn't it? 

Consider an actual case, wherein the specified value 
is 12.500 ohms. This is readily replaceable with a 

15,000 ohm control. Warning! Of the same taper. 
(Remember the rule.) 

In many instances this control is replaceable with a 

10.000 ohm control (of the same taper). To a certain 
extent, this is controlled by circuit action. (See "Cir- 
cuit Action"-page 101.) To sum up, "RESISTANCE 
VALUE" IS NOT CRITICAL BUT "TAPER" IS 
CRITICAL. 

TAPER 

"Taper" is the most important consideration in 
replacing a control. 

Do you know that Taper is a complex question 
involving the human ear, as well as tube 
action? 

Can you select the correct taper without hesi- 
tating? 

Why are some controls smooth and of hers jerky? 
Make all your replacements function smoothly. 
Make your work easier. Understand "TAPER"- 

the most important control consideration. 

Taper is the key to successful control replacement. 
Taper is simple, yet there is more misinformation and 
lack of information on this subject than on all others. 
Let us glance at a common taper graph. 1-lere we see a 

graph with lines running itt every direction, with little 
if any explanation as to what they mean. But re- 
member, taper is as simple as A B C, regardless of 
all claims. 

FIGURE 37 

TIIERE ARE ONLY 

TWO TYPES OF TAPERS 

"Left Hand" (Yaxley No. 1) and "Right Iland" 
(Yaxley No. 2). Period! 

Popular usage has defined "Linear" as a "Taper," 
therefore it will be listed as such. 

In addition to the two basic tapers, Yaxley lists the 
III (3), a combination of tapers I (1) and II (2), for 
"special" (SRP) controls. Also, the VII (7) taper (in 
wire wound controls only) for special use as a replace- 
ment for Ant. -Bias circuits, or to replace shunt con- 
trols for circuits designed before it was possible to 
make logarithmic types of taper. It is not desirable 
to have a large and confusing array of slightly 
different tapers, because they are necessary only 
in special circuits (for which Yaxley supplies 
SRP [special[ controls). 

Yaxley tapers are controlled by a new and exclusive 
design as shown in Figure 37. 

This views a tapered element (Yaxley No. 2 right 
hand taper, with switch) and shows the method of 
tapering a control by "Geometric Design," mathe- 
matically calculated and field checked. The only 
real solution to the problem of taper. Notice that 
the tails of each section fade into the next section 
(marked by the ball and arrows) and that the "Roller" 
which does not roll, contacts a gradually in- 
creasing or decreasing area of each section. This 
prevents and eliminates any "step" or "jump" 
in resistance value and assures a smoothness 
unknown to any other method of tapering a 
control. 

WHAT IS TAPER? 

Taper means t hat the resistance of the control 
does not change "linearly," with the rotation of 
the control. Linearly means that the resistance value 
varies directly with the degree of rotation of the 
control. That is-at 3. rotation there is 5.1 of the total 
resistance, similarly-at 12 of the' rotation of the 
control there is 5,1 of the total resistance. 

WILY TAPER? 

It is necessary to taper the resistance of a 

control in order to give an apparent linear con- 
trol of the signal, thus when the control is turned to 
the "half -way on" position, one expects to hear a 

volume of signal which will be one-half that obtained 
at the full "on" position of the control. Why Taper 
the resistance to obtain this action? Why not use a 

linear control, won't it give 3y volume at 35 rotation? 
To quote Amos and Andy, the answer is "Yes and 
No - Mostly No," inasmuch as "Circuit Action" 
and the human ear are the determining factors. 

FIGURE 38 

Let us suppose that the control in Circuit 16 (Figure 
38) is in an amplifier and that we supply a certain 
measured value of signal, with the control at full "on" 
position, then we turn down the control until the sig- 

nal sounds only half as loud, and then measure the 
signal at the grid of the tube. 

Look! It's almost unbelievable. Our measure- 
ment shows that we have reduced the signal to ap- 
proximately 1/10 its former value. Why is this? It 
doesn't seem sensible. 

The reason for this peculiar action is that the 
human ear has a peculiar characteristic in that 
to double a given volume of sound requires an 
increase of approximately ten times the original 
intensity. 

Or, more simply-if it requires a pressure of one 

pound per square inch, to produce a certain volume of 
sound, it will require a pressure of ten pounds per 

square inch to double this volume. Sound pressures 

are not measured in the large quantities given. How- 
ever, the explanation is plain. 
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LEFT-HAND TAPER 
(Yaxley No. 1) 

The taper action shown in Circuit 16 (Figure 38) is 
that of the common or "Left -Hand" taper (Yaxley 
No. 1). Let us see why this is called a "Left -1 land" 
taper. 

It is common practice to have volume controls 
wired so that when the knob is rotated all the way in a 
clockwise direction, or as we often say, "to the right," 
we will have our full volume position. Minimum 
volume or "off" position will be at the full counter- 
clockwise, or "left hand" position of the knob. 

In the explanation of taper action, we pointed out 
that at half volume or half rotation position of the 
control knob, we need only 1/10 of the full volume 
voltage. Therefore, we need only 1/10 of our total 
resistance between full "left" position and the "half- 
way" position of our knob. This is made clear in 
Figure 39. 

TOTAL IeES/STANCE 500,000 0/IMS 
FIGURE 39 

Note the position of the arm of the control and the 
resistance values of the two halves of the control. 

YAILE,MI 

t [rrr 10/0711-Rnw4, 
c ern,/4 rrgn,NAa 
R.7j,CNr N40 

FIGURE 40 
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30 

FIGURE 41 

20 

Figure 40 shows t he connect ions of theohmmeter,and 
Figure 41 illustrates the plotting of the complete 
taper curve. 

Note that the left hand half of the control has 
its resistance tapered out. This is the reason for 
calling this a "Left Hand" taper. (Remember, it 
is Yaxley No. 1 taper.) 
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Always use a left hand taper (Yaxley No. 1) for 
all "Shunt" or "Short Out" circuits. (See the 
exceptions given in the chapter on "Circuit Action," 
page 104.) Refer to pages 117 to 121 and look at cir- 
cuits numbered I to 6, 10 to 16 to 20, (21), (22), 23. 33 
to (36), 39 to 41, 41 to 46, 50. 55 to 57, 60 to (67), (69), 
72, 73, 76, 77, 79, 80, 81, 83, 85, 87, 93, 94, 96, (100). 
All these circuits require a left hand taper funda- 
mentally. Those marked with parenthesis and a few 
others use a modified or combination taper. The 
reasons for this departure are given in the chapter on 
"Circuit Action." Note! Tone Controls are gen- 
erally left hand taper. They usually have the 
"Bass" position at the left of the knob. When "Bass" 
position is at the right of the knob, a right hand taper 
is required. See the chapter on "Tone Controls," 
page 110. 

A good general rule is. "When only the center 
and left hand terminals are used, use a left 
hand taper (Yaxley No. 1). 

When replacing a control, always examine the cir- 
cuit and check the taper of the original control. It is 
wise to question your customer in regard to the action 
of the control to learn if it was smooth or jerky in its 
action. Study the circuit and refer to the chapter on 
"Circuit Action" before replacing it. Often a slight 
change will give better volume control and a satisfied 
customer. 

HOW TO FIND THE 
TAPER OF A CONTROL 

To find the taper of a control, set the moving arm at 
the middle point or center of its arc of travel and then 
(with the terminals "down" or toward you) (Figure 
42) measure the resistance between the center ter- 
minal and the left hand terminal and compare this 
resistance value with the resistance between the center 
and right hand terminals. 

If the left-hand half of the control (Figure 42) has 
a lower resistance titan that of the right-hand half of 
the control (Figure 43), the taper is "Left -Hand" 
(Yaxley No. I). If the resistance of the two halves are 
the same (or very nearly so), the control is a "linear" 
taper. If the right-hand half has the lowest resistance 
value, the control has a "right-hand" taper. (Figures 
42 and 43 show a 100,000 ohm left-hand (Yaxley No. 
1) tapered control Type "L"). 

FIGURE 43 

To determine the taper of a control wherein there 
is an "open" in the resistance element proceed as 
follows: 

C 

FIOt1RE 44-5 

Refer to Figure 44-5 wherein there is a rear view of 
a wire wound control with an "open" at the point 
marked "X." 

Although a wire wound control is shown, these in- 
structions also apply to carbon type controls. 

In Figure 44-5, note that the terminals hear the 
designations It, C and L. By turning the control 
around and facing the shaft end, these would 
read properly; i. e., L, left hand; C, center, and 
R, right hand. 

To determine the taper first place the moving arm 
ín the center of its rotation as shown in Figure 44-5. 

Second, measure the resistance between terminal 
"R" and terminal "C" and make a note of this value. 

Third, measure the resistance between "C" and the 
edge of the "open" marked "B" and make a note of 
this value. 

Fourth, measure the resistance between terminal 
"L" and the edge of the "open" marked "D." 

Fifth, add the values obtained in steps three and 
four to obtain the resistance of right hand half of the 
control. 

With the values of 'the two halves of the control 
known a comparison will quickly show the taper as 
explained earlier in this article. 

If there is more than one "open" proceed as above 
with the exception that the value of resistance between 
thedifferent"open"places will have to be obtained and 
added together so that it is possible to compare the 
resistance of the two halves of the control. 

The foregoing method of determining taper by com- 
paring the right and left halves of the resistance ele- 
ment is a "rough and ready" method applicable in 
most cases. However, for those who wish to obtain the 
exact shape of taper curve employed in any control 
they may do so very readily by employing tite 360 deg. 
scale. 

This scale should be made on paper, cut out and 
pasted on a thin Bakelite or Wood panel with a 7/16" 
or 1/2" hole at the center for the volume control 
bushing. 

To use this device mount the control on the rear of 
the panel and fasten with the usual mounting nut or 
one of the Yaxley shoulder nuts No. 11260-12 or 
11260-2. Adjust the control so that when the knob is 
turned all the way to the left the dial reading is zero. 
Then turn the knob all the way to the right and read 
the total rotation in degrees and divide by ten to get 
the number of degrees for each 10% rotation. Attach 
an ohmmeter to the left hand terminal and to the 
center terminal of the control and with the control 
rotated all the way to the left take the first reading 
which in most instances will be zero. 

Take a reading of the resistance every 10 percent of 
the rotation from left to right and plot the readings 
on graph paper. 

RIGHT HAND TAPER 
(Yaxley No. 2) 

Right (land Taper (Yaxley No. 2) is the desig- 
nation applied to a control wherein the Right 
iland half of t he resistance is tapered out. Right 
liand taper is used in series circuits. 

We have explained the necessity of taper, because 
of the characteristics of the human ear. Right. Itand 
taper is necessary because of the peculiar com- 
bination of circuit action and the action of the 
ear. Figures 46, 47, 48 and 49 give a clear picture of 
the arrangement and measurement of Right Hand 
Taper. 
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Study these illustrations. They will help you 
understand taper. Let's take a common application 
of Right -Hand Taper (Vaxley No. 2) to see why it is 
necessary and how it works. The "graph" (Figure 50) 
plots the "resistance against rotation" versus the 
Mutual Conductance (Gm) of a tube of the remote 
"cut-off" type such as a 6130. The control-Vaxley 
UC510-10,0170 ohms No. 2 right-hand taper. 

C 

FIGURE 46 
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FIGURE 48 
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Reducing the Mutual Conductance (Gm) of a tube 
lowers the amplification, however, there is a limit to 
this reduction because if the plate current of the 
tube is reduced to:the "cut -o0" point, distortion 
w111 occur. Be sure to read the full particulars of this 
in "Circuit Action" page 101. Study the curve in 
Figure 50. Note that the "gain" is reduced to ap- 
proximately 10% when this control is at the "middle" 
point of its rotation. This is necessary If we wish to 
have an apparent linear reduction of volume with 
rotation of the control. Right hand taper (Vaxley 
No. 2) is used in most "Series" circuits, such as plate 
voltage, screen voltage, cathode or "Bias" control and 
"series losser" types of circuits. Note the list of Right 
Hand tapered controls (Vaxley No. 2) and look at the 
circuits that are specified for each one. 
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FIGURE 40 

QUICK REFERENCE 
(Yaxley No. 2) 
RIGHT HAND 

TAPERED CONTROLS 
Ohms 
Resist- Catalog Type General Use 
ance Number 

1,000 UC100 W. W. Bias 
2,000 C* W. W. Bias 
3,000 130 \V. W. Bias 
5,00 E* W. W. Bias 
7,500 F* W. W. Bias 
10,000 UC501 * Carbon Bias, Lesser 
10.000 G W. \V. Bias, .osser 
15.00 H5 \V. W. Bias, Losser 
25,000 J* Carbon Bias 
50,00 K5 Carbon Bias, Plate, Screen 
75,000 Z* Carbon Bias, Plate, Screen 
100,000 UC510* Carbon Bias, \nt.-Bias, Plate 
250,000 UC509* Carbon Bias, Ant. -Bias, Bias - 

Audio 
500,000 UCS13 Carbon Bias. Ant -Bias, Bias - 

Audio 
5 Meg. UC507 Carbon Screen 

*Have exclusive Yaxley "adjustable fixed bias" fea- 
ture. 

Note: Nearly all low resistance "Bias" controls 
carry heavy current and are therefore wire 

wound type. Don't take a chance. Use Yaxley. 
In the "general use" column are abbreviations of the 

use of the control; Circuits follow: 
Bias-Circuit, 7, 8, 42, 47, 49, 58, 98. 
Losser-Circuit 84. 
Plate-Circuit 26. 
Screen-Circuit 27. 
*Ant.-Bias-Circuits 6, 0, 70 (See note). 
Bias- \udio-Circuit 88. 

\V\RNINGI Right Hand taper (Yaxley No. 2) 
is to be used for Ant. -Bias only with Variable 
Mu or Remote Cut -Off tubes. It is usually found in 
popular AC -DC receivers. Be sure to read "Circuit 
Action" page 101. Look at the taper curves for Yaxley 
No. 2 Right Hand taper and see the small curve at 
the left hand end. This curve gives smooth action in 
Ant. -Bias and Bias -Audio Circuits. 
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QUICK REFERENCE 
(Yaxley No. 1) 

LEFT II AND 
TAPERED CONTROLS 

Ohms 
Resist- Catalog Type General Use 
ance Number 

too A W. W. Ant. Shunt 
1000 B W. \V. ant. or Pri. Shunt 
2000 C12 W. W. \nt. or Pri. Shunt 
3000 1312 \V. W. Ant. or Pri. Shunt 
5000 El2 Carbon Ant. or Pri. Shunt 
7500 F12 Carbon \nt. or Pri. Shunt 
10,000 G12 Carbon Ant. Shunt or Ant. - 

Bias Tone 
15,000 H12 Carbon Ant. Shunt or \nt.- 

Bias Tone 
20,000 Y Carbon Ant. Shunt or Ant. - 

Bias Tone 
50,000 K I 2 Carbon Screen Voltage, Tone 
75,000 Z12 Carbon Screen Voltage, Tour 
100000 L Carbon AF or RF Shunt. 

Audio, Tone 
150,000 UC502 Carbon AF or RF Shunt, 

Audio, Tone 
250,000 M Carbon AF or RF Shunt, 

Audio, Tone 
250.000 UC511* Carbon Audio Control (Auto) 
504000 N Carbon Audio Control 
:00,00 UC312* Carbon Audio Control (Auto) 
500,000 UC315 Carbon Audio Control (.\Inn) 
750,000 UC503 Carbon AF Shunt, Audio, 

Tone 
1 Meg. O Carbon \udio, Tone 
1 Meg. UC514* Carbon Audio, \uto 
2 Meg. P Carbon Audio, Tone 
3 Meg. UC OI Carbon Audio, Tone 
4 Meg. UC'iOS Carbon \udio, Tone 
5 Meg. UC.00 Carbon Audio, Tone 
9 Meg. UC508 Carbon Audio, Tone 

*Slotted shaft for auto receivers. 

In the "General Use" column are abbreviations of the 
use of t to control; circuits follow: 

Ant. Shunt-Circuits 1 to 5, 40, 0. 
Pri. Shunt-Circuits 10, 81 (Plate control). 
Ant.-Bias**-Circuits 6, 69. 

Screen Voltage-Circuit 12. 

Toue-Circuits 21, 22, 34, 30, 41, 44, 57, 65, 67, 72, 
tM, 101. 103. 

AF Shunt-Circuits 15 to 18, 33, 76, 96. 

RF Shunt-Circuits 13, 14. 81 (Grid). 
Audio-Circuits 15 to 18, 33, 45, 46, 55, 56, 61, 73, 

76, 77, 78, 83. 93, 96. 

**Ant. -Bias circuits 6 and 69 often use a left hand 
tapered control where tubes of sharp cut off char- 
acteristics (such as type 21) are used: Yaxley No. 7 

taper is excellent for this use. 

WARNING! Be careful that the control for circuits 
6 and 69 is not too large a resistance value t hat plate 
current "cut-off" occurs at or near minimum volume 
position. If cut-off is approached too closely distor- 
tion will occur. Read "Circuit Action" page 104. 
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COMBINATION TAPER 
(Yaxley No. 3) 

\'axley No. 3 taper is a combination of left and 
ight-hand tapers. It is necessary in only a few designs. 

Supplied in SItP (special) controls only. 
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FIGURE 51 

LINEAR TAPER 
(Yaxley No. .1) 

A Linear control is not tapered, char is the 
resistance is equal in percentage to the per- 
centage of rotation. At the center of rotation the 
resistance is equal in both halves of the control. 

YAYL(Y 494 rAC(.e (L7NEA,gf 

100 

90 

so 

70 

to 
sa 

.o;, 
30 

20 

10 

o 10 70 30 60 50 60 70 80 90 t00o 
u.eerm .o .ra..-tn, to .,w. 

FIGURE 52 

Note the ends of the "curse" are tapered off so that 
there will be no "hop off" on a weak signal. 

"LINEAR" CONTROLS 
Ohms Rest. Catalog No. Type 

400 A400P \V\V 
550 A 550 \V\V 
1,000 A1MP WW ' 
2,tó11 A2\t P* WW 
3,000 A3MP* \V\V 
5.00) A5MI'* \VAV 
5,000 N-5:\ 1P Carbon 
10,000 \ IOM P. \WW 
10,000 \'IOMP Carbon 
20,000 A20\MP* \V\V 
25,000 V2.5M P Carbon 
50,000 Y50MP Carbon 
100,000 VIOOMP Carbon 
200,000 1'200\(P Carbon 
250,000 V25011 Carbon 
500,000 1'500M P Carbon 
1 Meg .. .VI000MP .... Carbon 

01 -las exclusive Vaxley adjustable bias feature. 
\VW-Wire \Vound. 
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YAXLEY N.7 TAPER 

FIGURE 53 

Vaxley No. 7 taper is almost a linear. Note that at 
the left hand terminal there is a small amount of 
resistance in the first few degrees of rotation. Yaxley 
No. 7 taper is for use in replacing older types of \Vire 
Wound controls in Ant. -Bias circuits. The "spread - our" portion of resistance, at the left hand end of the 
control, gives a smooth control of the most 
powerful signals. Controls with this taper have the 
Adjustable Bias feature, explained on page 123. 

('lR(:UI'1' A(:'1'10N 

Many servicemen are deathly afraid to change 
a single wire in a receiver, even though they 
know that the receiver is old and entirely unfit 
for present day use, and that possibly a change 
of rite control circuit will, for example, allow 
them to "turn down" the locals, yet they fear 
this change. They forger that the receiver was 
made when 5,111111 watts ovas "Ili power" and that 
modern receivers use modern circuits. 

Try to help your customers. Here is a complete 
analysis of circuits t hat tells why and what takes 
place in the various circuits. Why does one re- 
ceiver require 10,000 ohms and another, having 
the saute circuit, require 211,11110 ohms? Increase 
your knowledge! Get those "hard jobs"-they 
pay. Read this chapter on "Circuit Action." It 
will pay )ou well. 

AN'I'b:NN:A CONTROI, 
CI RCUI75 

1 

The most simple type of control circuit is that gen- 
erally called the "Antenna Control." This type of 
control carte into popular tise with the introduction of 
the AC Tube, the filament rheostat having been 
widely used as a volume control previous to that time. 

The reason for using this type of circuit was not so 
much to gain "volume control" but was to allow 
single dial rt. ning because at this early date. 
antenna coil design had not been developed sufficiently 
to allow a tuned antenna circuit to "track" with the 
other tuned circuits. In addition the "AC" tube 
filament current could not be successfully varied so as 
o give control of volume. 

This type of "Antenna" control functions as a 
regulator, controlling the amount of signal fed 
to the grid of the first It F amplifier. Circuits I to 5, 
40 and GO on pages 117 o 121, are variations of this 
type of control circuit. Circuit I (Figure 54), illus- 
trates the simplest circuit of this type. 

FIGURE 54 

The antenna is directly connected to the right 
hand terminal of rite control, the left hand termi- 
nal being connected to the ground, and the moving 
arm (center terminal) is connected directly to the grid 
of the first RF amplifier tube. This connection gives 
maximum volume when the control is turned to the 
right (clockwise). 

Thus. we see that the full antenna voltage of all 
signals, affecting the antenna, is applied directly 
across the control and that any portion of this voltage 
may be applied to the grid of the first tube, depending 
upon on the setting of the moving arm of the control. The 
resistance value of this type control varies front a 
minimum of -150 ohms (see the older Atwater Kent 
receivers) to a value of about 10.000 ohms maximum, 
inasmuch as a resistance value greater than this tends 
to isolate the grid of the tube, and causes hum. 

TAPER! Refer now to the previous article on 
"Left Iland" taper and note that, here, we have the 
same conditions; i. e., a control shunted ac oss the 
source of signal, therefore the same rules will apply to 
this or to any other circuit so connected, as apply to 
the circuit given as an illustration in that article. 

The taper for the Antenna type control is, in 
general, of the left-hand, or Yaxley No. I type. 
Many of the earlier receivers used wire wound con- 
trols, which are difficult to make with logarithmic 
taper, and inasmuch as the antenna voltages de- 
veloped by the earlier low -power transmitters were 
not of any great magnitude, it was not necessary to 
pay much attention to taper, although a slight amount 
of taper in the form of a low resistance winding, 
generally 10 to 25 ohms and spread over about 20% 
(I/5) of the rotation, at the left stand side of the 
control, was often used. 

It is found that this type circuit, using the earlier 
type wire control, does nor give good attenuation, 
because of the high antenna signal voltages de- 
veloped by modern transmitters. This condition 
ntay be overcome by using a left-hand taper car- 
bon control (Vaxley No. I). This will allow smooth 
attenuation of powerful load signals. TROUBLES 
usually encountered with this type of circuit are: 
Poor attenuation or "hop off," that is. a sharp 
"cutting off" of the signal (usually on local stations), 
and generally poor control of all signals, as previously 
mentioned, a simple change from the original wire 
type control to the \'axley No. 1 left-hand tapered 
carbon control will often cure the trouble. It has been 
reliably reported that a sure cure of this trouble will he 
had if a Yaxley DRP241 or DRP213 control is in- 
stalled with the low resistance section connected as 
the original antenna control and the high resistance 
section connected as per Circuit 16 (Figure 38), 
so as to give a dual control of both the input signal anti 
of the output. This overcomes chassis pick-up due to 
lack of, or poor shielding. 

Circuit 2 (Figure 55), illustrates the second type of 
" lntenna" control circuit. 

FIGURE 55 
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The connections of the Antenna to the control are 
the same as those in Circuit I (Figure 5, ) but that 
the primary of an RF transformer is connected to 
"ground" and to the moving contact (center ter- 
minal), of the control. When the control is at 
maximum volume position (R -right-hand termi- 
nal) the total resistance of the coot rol is in shunt 
with both the Antenna (Source) and the primary 
coil (Load). Varying the position of the control arm 
causes the resistance value of the shunt across the 
primary:to vary over the full range of the resistance 
value of the control. 

In view of this, the total resistance of the con- 
trol notsr he of such a value so that, at "full 
volume" position, there w111 be but little loss of 
signal through the control. In other words, the 
total resistance of the control must be much 
greater than the impedance of the primary. In 
practice the resistance value of the control is usually 
not more than 4 or 5 times the value of the primary 
impedance, as higher ratios are not practical because 
of the shunting action of the antenna impedance, 
which varies greatly because of the wide variety of 
Antennas. 

Resistance value of the control for this type circuit 
may range from 2,000 to 20,000 ohms, depending upon 
the receiver design which is, of course, dependent to a 

large degree upon the impedance value of the primary 
coil of the RF transformer. 

TAPER for this circuit is Left 'land, or Yaxley 
No. I. Some receivers were built with very little taper 
in the control. The replacement control for the latter, 
may well be a Yaxley control of No. 4 (Linear) taper 
although a Yaxley No. 1 tapered (carbon type) control 
will sometimes be better, than the original linear 
control, depending on local conditions. 

Troubles with this type circuit are best overcome by 
the methods outlined for Circuit 1 (Figure 54), how- 
ever, due to increased transmitter power, a lower re- 
sistance control will often work wonders without loss 
of signal strength even on the weaker stations. It is 

best to "cut and try" to ascertain the correct value 

Circuit 3 (Figure 56) illustrates the third ype of 
"Antenna" control. 

FIGURE. 56 

In this circuit the Antenna is connected to the left- 
hand terminal of the control. The primary coil floats 
across the total resistance of the control. 

This change of connections causes the effective 
resistance in shunt with the antenna to vary with the 
setting of the moving contact of the control. The shunt 
resistance across the primary coil does not vary, to any 
great extent, with the position of the contact arm of 
the control. If anything, the shunt impedance rises 
slightly, with reduction of volume. This type of circuit 
does not give as good results as that of Circuit 2 (Fig- 
ure 55) or Circuit 4 (Figure 57). 

TAPER and Resistance values for this circuit are 
the same as for the previously mentioned types except 
that the range of resistance is limited to a certain 
extent by the impedance of the primary coil. 

Trouble-In case of attenuation trouble it might 
be advisable to change the connections to either that 
of Circuit 2 (Figure 55) or Circuit 4 (Figure 57) in 
addition to the information given previously. 

Circuit 4 (Figure 57) is an illustration of a fourth 
type of "Antenna" control. 
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FIGURE 57 

The antenna is connected to the left -band terminal 
and ground to the moving arm terminal. The right- 
hand terminal is not used. 

This type of circuit ís often called a "Shunt" circuit, 
however, it is better to refer to it as a Short Out type 
of circuit, inasmuch as the control "Shorts Out" the 
primary and simultaneously grounds the antenna. 

Taper and Resistance Value of the controls for this 
type circuit is the saute as for the circuits previously 
given. 

Trouble is usually encountered with this type 
of circuit unless the chassis is thoroughly 
grounded. This is not so when the ground wire 
is connected to the antenna punt, because this 
leaves the chassis at RF potential to ground. 

If a good Antenna cannot be erected and it is neces- 
sary to use such an improvision for an Antenna, it 
may be advisable to change this circuit to that of 
Circuit 2 (Figo e 55) or if possible use Circuit 6 
(Figure 68). 

Circuit 5 (Figure 58) is the fifth type of "Antenna" 
circuit. 

FIGURE 58 

This circuit is similar to that of Circuit I (Figure 
5-i) except that an RF choke is connected front Grid 
to Ground. 

The purpose of this choke may be to either give a 

"rising response" at the lower frequency end of the 
broadcast band or to allow the use of a higher resist- 
ance value of control without hum trouble. In addition 
these chokes are often broadly peaked in the center of 
the broadcast band so as to get a slightly increased 
signal voltage from the Antenna. For all practical 
purposes there is little to gain from such design. 

Taper and Resistance values for this circuit are 
much the same as for previous circuits except that the 
resistance of the control may be as high as 50,000 
ohms. 

This ends the discussion of "Antenna" type circuits 
and we will now consider the next most popular type 
of the older circuits, one that is widely used today 
for "Sensitivity," "Quiet" or "Silent Tuning" control. 

eililAS" CONTROL 
CIRCUITS 

This type of volume control Circuir makes use 
of a variation of the bias voltage, applied to the 
tubes as a means of controlling the volume of it 

receiver. Increasing the bias of a t Labe lowers the 
Mutual Conductance (GM) of a tube and re- 
duces the "Gain" of the stage. 

Remember, there are two general types of tubes, 
those with "Sharp" cut-off and the Variable Mu or 
Remote cut-off types. This introduces a disturbing 
factor in that complete contro cannot be had with 
Sharp cut-off types of tubes. 

"Cut-off" means the cutting off of plate current by 
means of a high bias voltage. The Sharp Cut -Off type 
requires a rather small increase in bias voltage to 
completely cut off the plate current whereas the Re- 
mote Cut -Off type requires an enormous increase in 
bias voltage to bring the plate current down to 
"cut-off" and in some types of tubes the plate current 
cannot he completely cut off by the bias voltage. 

As an illustration, the type 21A tube nas a (GM) of 
1050 at 3 volts bias, yet it requires only 9 volts to 
bring the plate current down to cut-off. This is an 
example of the sharp cut-off type of tube. The type 35 

tube also has a (GM) of 1050 at the same plate, screen 

and bias voltages. It requires 40 volts to bring the 
plate current down to approximate cut-off. This is an 
example of the Remote Cut -Off type of tube. In- 
cidentally, the useful range of control is 5 to 1 for 
the 24 and 70 to I for the .15 tubes respectively. 

Circuit 31 Figure 59) is an illustration of the 
earliest Bias Type control. 

FIGURE 50 

This control was used on the early battery sets. It 
consists of a fairly high resistance potentiometer gen- 
erally of 200 or 400 ohms total resistance shunted 
across the filament supply which was, of course, 
6 volts. This control served to vary the bias on the 
R.F. amplifier tubes, and thereby gave control of the 
volume. On the whole, this circuit was not very satis- 
factory, as the range of control was not great and it 
was used mostly as a control to prevent oscillation. 

Figure 60 (Circuit 7) illustrates the common Bias 
control circuit. 

FIGURE 60 

In this illustration dotted lines indicate that a 

portion of the control resistance may be re- 
tained to supply the minimum bias which is 
requirad by the tube at full volume. Also, the 
dotted lines show that one or more cathodes may be 

connec-ed to the control and that there may, or may 
not be a bleed current through the control. For the 
present, we will consider that the circuit controls only 
one tube and does not have a bleed current. Mt hough 
a triode tube is shown, this circuit is also used with 
tetrodes and pentodes. For the purpose of explana- 
tion, we give Figure 61, which shows the use of a 

100.000 ohm Yaxley No. 2 right-hand taper control, 
Yaxley type UC509, with the resistance plotted 
against the (GM) Mutual Conductance of the tube 
and both curves against the rotation of the control. 

Note that at 50% rotation, we have introduced 
approximately 10% of the total resistance of the 
control (considering for the present the rotation 
front tight to left) and that with this amount of 
resistance the Mutual Conductance has dropped 
to approximately' 10% of its "full volume" value. 
Thus by this curve we see that the Yaxley No. 2 

right-hand taper is adhering to the laws laid down in 
t he ex -planation of "taper." A study of this graph with 
its two curves will reveal that at the full resistance of 
the control, i. e., at full counter -clockwise position, 
the "Mutual Conductance" has not been reduced to 
absolute zero. However, it is down to such a volute 
that no signals other than front powerful stations 
will be heard. L wt lSil rirr ,,,riifft RIfl 
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The graph in Figure 61 (page 105) illustrates the use 
of a bias type control on a remote cut-off type of tube. 
In fact, a 6D6 was used in this calculation. In practice, 
a straight Bias type control would hardly ever be used 
with this tube, but rather the combination Ant. -Bias 
circuit in order that locals may be fully attenuated. 

The cathode bias type control was widely used with 
the type 27 tube which has a fairly remote cut-off. 
However, the increased power of modern broadcasting 
stations has resulted in poor control from this type of 
circuit. Therefore, it is sometimes necessary to 
change this circuit to the "Ant -Bias" type cir- 
cuit by connecting the right-hand terminal, of 
the control, to the Antenna. Additional types of 
circuits similar to circuit 7 are circuits numbers 47, 
58 and 98, see pages 117 to 121. The difference in these 
circuits is merely in the connections to the control and 
associate circuit, the control action remaining entirely 
the same. 

A study of these circuits will reveal that the main 
difference is in the connection of the bias re- 
sistor which supplies the minimum bias necessary for 
correct operation of the tube or tubes at full volume 
position. 

The Second Class of "Bias" control circuits, repre- 
sented by Circuit 8 (Figure 62) and Circuit 42 (Figure 
63) differs but little from the class just mentioned, 
the difference being that the resistance value is lower 
and that a current is bled, from either the screen or 
plate supply, into the control so as to give a rapidly 
rising bias voltage, with rotation of the control. 

B+ 

FIGURE 62 

FIGURE 63 

a 

In receivers using the lower values of control re- 
sistance, such as from 15.000 ohms down, the control 
used for these types of circuits will usually be found 
to be of linear taper. 

Taper used for bias control is nearly always of 
the right-hand type (Vaxley No. 2), except in the 
instances mentioned, or in the third class of bias 
control circuit which we will now discuss. 

The Third Class of "bias" control circuit is 
that in which the grid return connects to the 
arm of a variable resistance, which is connected 
across the source of bias voltage. This type of 
circuit is generally used in battery receivers and there- 
fore the bias source is usually a "C" battery or 
"voltage dropping" network of resistors in the "B" 
circuit. In this type of control circuit, the range of 
bias voltage applied to the tube, is dependent 
almost exclusively upon the voltage applied to the 
control, inasmuch as the grid does not draw any 
current front the control circuit. The resistance value 
of the control may be quite high in order to prevent 
unnecessary "drain" on the bat cries. 

Circuit 9 (Figure 64) is an illustration of one of the 
most common circuits of this type. 

FIGURE 6.1 
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Note, that the left hand Terminal of the control 
connects to pipe highest negative polarity of the 
"C" battery. as shown by the notation C-. The 
Right -Hand tertninal of the control connects to a 
fixed resistor which is of such a value that the current 
flowing through the control will cause a voltage 
drop across i t, equal to the req aired "minimum" 
bias of the tube. The rotating arm or "Center 
Tertninal" of the control connects directly to the grid 
return. Titus, it will be seen that the bias may be 
varied over quite a range, depending upon the voltage 
of the "C" battery. 

Circuit 51 (Figure 65), although a resistance 
coupled amplifier, is basically, identical to Circuit 9 
(Figure 64) and clearly slows the full connections for 
this type of circuit. 

FIGURE 65 

Circuit 59 (Figure 66), is of the same type as that of 
Circuit 9 (Figure 64) and Circuit 51 (Figure 65). 
However, it is applied in this case to an "A.C." 
receiver. 

FIGURE 66 

This type of circuit is often used on the AVC tube 
for control of its action. 

There is one remaining type of bias control in which 
the grid of the tube is biased by signal voltage 
developed across a diode rectifier Load, which in 
this case is the resistance of the control. Circuit 62 
(Figure 67) illustrates a circuit of this type 

FIGURE 67 

Usually, there is provision made for minimum bias 
of the controlled tube, which is not shown in this 
schematic. Sturdy of this circuit will reveal that the 
bias on the controlled tube varies with the strengt It 
of the signal input, in addition to the position of 
the "arm" of the control, this type of circuit being 
used in "Quiet" AVC circuits. 

Resistance for use in the third class of Bias type 
control circuits is usually of a range from about 
20,000 to 100,000 ohms, with the following exceptions: 

The control for use in Circuit 59 (Figure 66) is 
usually of a fairly low value ranging from 150 ohms to 
10,000 ohms, whereas the resistance range for Circuit 
62 (Figure 67) will be from 100,000 to 500,000 ohms 
inclusive. The main consideration of resistance fort his type of circuit is t hat the current flowing 
through the control should not be of such a 
large value that it will quickly exhaust the bat- 
tery. In addition, where the voltage of the battery is 
much higher than that required to bring the tube or 
tubes down to cut-off, it is usually necessary to insert 
resistors in series with the control so as to limit the 
voltage drop across tite control to the required value. 

Taper of controls for the third class of Bias type of 
control circuit varies considerably. It depends upon 
the class of tube. that is, Sharp or Remote cut-off. In 
general. the taper is linear, although in some cases a 
slight left-hand taper is required, particularly where 
sharp cut-off types of tubes are employed. 

Trouble encountered in "bias" type control circuits 
is usually "noisy.' controls, best overcome by replacing 
with a new control. In case the "range" of control is 
too great (i. e., cut-off is obtained, even on tite most 
powerful stations, at less than full rotation), it may be 
advisable to insert a resistor in series with the control 
to reduce the voltage drop across the control, and 
give a smoother action. 

In laying out a battery receiver using this type of 
control, or in rebuilding an old receiver to a modern 
circuit, involving the use of this type circuit, it is ad- 
visable to carefully calculate rite voltage drop 
which will he obtained across the control. It is 
imperative that the control circuit include 
means for obtaining the minimum bias. 

"ANT. -BIAS" CONTROL 
CIRCUITS 

The "Ant. -Bias" type of control circuit is 
probably the most widely used to date. however, 
it is indeed surprising that so many servicemen 
tail to have any knowledge concerning the action 
of this type circuit. 

In this circuit, there are two distinct actions 
combined. 'l he first is the control of volume by 
means of increasing the bias on the controlled 
tubes. The second action is the shorting out of 
the input signal at the Antenna. 

Important-There are two basic types or classes 
of this circuit; i. e., that type employed with sharp 
cut-off tubes and that employed with remote cut-off 
tubes. In the first class, thecontrol serves to in- 
crease the bias to reduce the (Cm) Mutual Con- 
ductance of the tube or t ubes, to a slight extent, 
and simultaneously short our the input signal. 

Note: The main function of the control in this 
case Is really to short our the signal input and 
at the saute time reduce the (Gut) Mutual Con- 
ductance of the tubes to a point where chassis pick- 
up will not be bothersome. Chassis pick-up means the 
absorption of signal voltage from powerful stations by 
poorly shielded conductors within the receiver. This 
type of circuit is used where rite straight an- 
tenna shunt or short -out type of circuit would 
fail to give full attenuation of powerful signals 
such as from local broadcasting stations, and was 
widely used in the clays when the type 24 and sharp 
cut-off tubes were used as radio frequency amplifiers. 

The second class of An r.-Bias circuit operates 
in exactly the reverse manner, in that the main 
attenuation of signal is accomplished by in- 
creasing the bias to a high value, which reduces 
the ((:m) NIurtiai Conductance. This action will 
attenuate all but the most powerful local sig- 
nals. These powerful signals are taken care of by 
the antenna short -out act ion. The resistance value 
of controls for the second type circuit is uutch greater 
titan that for use in the first class. 

Circuit 6 (Figure fib) is an illustration of the "An- 
tenna -Bias" type of circuit. 

FIGURE 68 

Your attention is called to the dotted lines on this 
schematic. The dotted line across the control in- 
dicates thar a portion of the resistance may be 
retained for use as the minimum bias resistor to 
supply correct bias to the tube or tubes at full volume 
position. 
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The straight dotted line immediately below 
the tube indicates that other cathodes may he 
connected at this point. The dotted line resistor 
immediately below the last mentioned dotted 
line indicates that there may he a bleed current 
Bowing through the control. 

The exclusive design of Vaxley controls provides 
an adjustable resistor for use when replacing 
controls wherein a portion of the resistance was set 
aside for use as the minimum bias resistor. In 
wire type controls, this is a built-in variable resistor. 
In carbon type controls. it is a variable resistor 
supplied with the control for exterior application. 

The bleed current mentioned is merely a current 
which is bled from either the screen or plate supply 
circuits. The purpose of this current is to stabilize the 
circuit and to provide a greater increase of bias per 
degree of rotation of the control, where it is necessary 
or desirable to use a fairly low resistance control. 

Remember: That this is a very convenient 
way of controlling or improving the action of a 

volume control when used in this type circuit. 
There are many cases. especially in old receivers. 
where the control will not "cut out" the local 
signals, in which case the addition of a slight 
amount of bleed current through the control 
will provide for sufficient increase in bias, and 
thereby give complete cut-off. 

WARNING-Re very careful that the bleed 
current is not high enough to give complete 
cut-off, as this will introduce distortion. The 
correct value of bleed current is best ascertained by 
the old reliable cut and try method. 

Circuit 69 (Figure 69) is the same as Circuit C. 

(Figure 68) except for the untuned antenna circuit. 

ar 

FIGURE 69 

Another type of "Antenna -Bias" circuit is generally 
used in battery receivers. Circuit 70 (Figure 70) given 
below, is an example of this type circuit. 

FIGURE 70 

Study this circuit. Note that the control varies 
the bias applied to the tube, and in the left-hand 
Position shorts out the antenna. This latter action 
is accomplished by reason of the condenser connected 
from the antenna to the control. Signal current leak- 
age, or by-pass in the full volume of the control, is 
prevented by the resistance of the control, and by the 
resistor connected between "C" and the junction of 
the condenser and left-hand terminal of the control. 

Your attention is called to the resistor connected 
between the right-hand terminal of the control and 
the switch. This is the minimum bias resistor. 

Taper for use in this circuit is generally left-hand 
(Yaxley No. 1), although Yaxley No. 4 may be used, 
depending upon the type of tubes, as previously ex- 
plained under "Bias Control Circuits." 

Trouble encountered in this type of circuit may be 
due to leakage of the antenna condenser, or in the 
by-pass condenser which is connected between moving 
arm of the control and ground. This condenser serves 
as an R.F. by-pass for the grid circuit. In addition, we 
wish to point out that a shorted tube world quickly 
exhaust the "C" battery, if the volume control should 
be in minimum volume position. 

Oscillation and iawr tuning may often be 
traceable to a poor by-pass condenser, inasmuch 
as the R.F. impedance of these condensers usually in- 
creases with age. It might be well to check this when- 
ever servicing a receiver using this type of circuit. 

General design of this type circuit calls for selecting 
the proper value of resistance for the control, for the 
minimum bias resistor, and in addition for the R.F. 
blocking resistor. The latter also serves to limit the 
value of bias voltage which may be applied to the 
tube, which. as has been previously mentioned, if too 
high, particularly with sharp cut-off tubes, will cause 
distortion. 

The capacity value for the Antenna condenser 
should be rather large, inasmuch as it should offer but 
very little Capacitive Reactance to the lowest fre- 
quency signal voltage to be handled, and it will thus 
act so as to allow a complete short -out of the signal. 
The capacity value of the by-pass condenser from the 
moving arm of the control to ground, is generally of a 

value of .05 arid.. or .1 mid. 
Circuit 97 (Figure 70A) is an illus ration of another 

type Ant. -Bias circuit. 

Observe that in this circuit the control is 
tapped. The purpose of this tap is to divide the action 
of the control into two separate and distinct parts. 
Thus-when the moving arm is to the right of the tap, 
the control is acting purely as a bias type control. 
When it is to the leftof the tap, the control acts onlyas 
an Antenna short -out type of control. This circuit is 

ingenious in this respect, as the two actions of the 
control are entirely separate. They do not conflict. 

Resistance Value for this control is usually about 
6,000 ohms with the tap located at approximately 
2,500 ohms from the left-hand terminal. 

Taper for this control is special. This need not be 

explained as Vaxley TRY600 replacement control is 

especially designed for this circuit. 
Trouble in this circuit is rare, X shorted antenna or 

tube will have little effect upon batteries. 

SUMMARY "ANT. -BIAS" 
CONTROL CIRCUITS 

The Resistance Value of controls for the first type 
Ant. -Bias control circuit ranges from 1,500 to approxi- 
mately 15,000 ohms, as the resistance value for use 
with sharp cut-off type tubes (type 24), can not very 
well be higher than these values, without introducing 
distortion due to cut-off. For the Remote cut-off type 
of tubes, the resistance will range from a minimum of 
10,000 ohms to 250,000 ohms. 

\C -DC receivers quite often use the Ant -Bias type 
of circuit. Because they usually contain but one RF 
amplifier tube, the resistance value for the control 
must be very high. The types of tubes suitable for use 
in these receivers are usually of the Variable tlu or 
Remote cut-off type, such as 6D6. 

For use in this type of circuit, and especially in these 
receivers, Yaxley controls-UC509 of 250,000 ohms 
resistance, and UC510 of 100,000 ohms resistance will 
be found to he ideal. 

Receivers using the lower resistance values of con- 
trol, such as 1,500 ohms, usually employ a rather 
heavy "bleed" current, in order to obtain sufficient 
bias, and in addition to stabilize the current distribu- 
tion of the receiver. 

For the intermediate values of resistance approxi- 
mating 25,000 ohms, we advise the use of the Yaxley 
special control SRP2C,3 (which is equipped with uni- 
versal shaft), because this control is of the Vaxley 
No. a taper. which. incidentally, is the reason for it 
being listed as an SRI' or special control. 

Taper for use in Ant -Bias type circuits has been 
explained to a certain extent. However, we would like 

to call your attention to the use of the Vaxley controls 
having No. 7 taper, wire wound and of special design 
for use in 1nt.-Bias circuits wherein the original con- 
trol was wire wound, especially where a heavy bleed 
current is used. Yaxley No. 1 left-hand taper will be 
found to be excellent in most all cases where the resist- 
ance value is 20,000 ohms or less. As explained, inter- 
mediate resistance values above 20,000 ohms, can be 
serviced by Vaxley SR1'2163. In replacing controls 
laving a resistance value above 50,000 ohms, we ad- 
vise the use of Vaxley No. 2 right-hand taper, unless 
recommended otherwise. 

Troub:es in this type of circuit, are usually limited 
to failure to cut-off the signal. The most frequent 
cause of this trouble is that the receiver was originally 
designed for much lower signal strengths than are 
found today (because of the terrific increase in power 
of broadcasting stations). Increasing the bias volt- 
age developed across the control will often effect 
a cure. Elowever, we would again like to give you 
warning that this voltage should not he in- 
creased so far as to drive the Tube to plate cur- 
rent cut-off, due to the possibility of distortion 

SCREEN VOLTAGE 
CONTROL CIRCUITS 

Circuit 12 (Figure 71) is an illustration of the usual 
screen voltage control. 

® 

nr.'3.%V. 
FIGURE 71 

The action of this control is similar, in most re- 
spects, to the action obtained by controlling the bias 
of the tube. The (Gm) "Mutual Conductance" of the 
tube varies with the screen voltage. 
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The first graph (Figure 72) (page 107) shows the re- 
lation of Mutual Conductance to screen voltage. The 
second graph (Figure 73) shows the curve of "Mutual 
Conductance" versus the rotation of the Vaxley con- 
trol and illustrates the use of left-hand taper in this 
circuit. 

At this time, we would like to point out that circuit 
27, as given on page 118, is a rare type of screen voltage 
control, in which the control is in series with the 
screen. Taper for this control is Vaxley No. 2 rigid - 
hand, and the resistance is 5 ntegohms total. Circuit 79 
(Figure 74), is an illustration of a combined screen 
voltage and antenna short -out control circuit. 

FIGURE 74 

Tltis control is used to a limited extent in battery 
receivers. A study of this circuit will reveal that 
the control simultaneously controls the screen 
voltage, and by that the (Gm) of the tube, and 
at the same tirpe acts as an Antenna short -our. 

This type control circuit is not recommended. Vax- 
ley Silent Controls will give faultless service in this, 
or any other critical circuit. 

General Design considerations for the screen - 
voltage type control circuit are that the voltage 
range should be such that the plate current of 
the tube is not reduced to too low a value, inas- 
much as this will introduce serious distortion. 
On the whole, the screen -voltage type of control cir- 
cuit is not to be recommended wherever another type 
circuit could be used. 

The screen -voltage type of control circuit is not 
recommended for Variable Mu tubes, as it is much 
better to employ the Bias type of control circuit for 
these tubes. 

TAPER AND RESISTANCE 
For very low resistance values, 1(1,0011 ohms or 

less, the taper of the volume control, for use in 
this circuit is generally linear. For values above 
10,000 ohms, it is the general rule to use Vaxley No. 1 

left-hand taper. 
The most common value of resistance for this type 

control, with the exceptions noted above. is 100.000 
ohms. This value is replaceable with Vaxley type L 
control. 

PLATE VOLTAGE 
CONTROL CIRCUITS 

Circuit 11 (Figure 75), is an illustration of the most 
common "Shunt Plate Voltage" volume control cir- 
cuit. 

15+ 

FIGURE 76 

The action in this circuit is similar to that of the 
"Screen Voltage" control circuit except that here the 
plate voltage is varied. 

The Taper for use in this type circuit is nearly 
always left-hand. The resistance value is usually of the 
order of 50,000 to as much as 500,000 ohms. 

The Trouble usually encountered in this type circuit 
is noise, due to the rather heavy current and the 
possibility of the control developing minute "burned" 
spots, which cause a rapid variation in resistance with 
rotation. Of course, this would cause terrific noise in 
the receiver. 
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This type of control circuit is no longer used. 
If encountered in service work, we advise that 
(lie control circuits he rewired toa more modern 
type. 

Before closing this chapter ott "Plate Voltage Con- 
trol Circuits," we would like to call your attention to 
Circuit 26 (Figure 76). 

FIGURE 76 

This circuit uses a series control which should be of 
right-hand taper Vaxley No. 2. We strongly advise 
that wherever this circuit is encountered, the 
receiver should be rewired to use a dine-ent 
type control circuit. 

i 

ItF (PRIMARY SIIUN'I') 
CONTROL CIRCUITS 

i 

Circuit 10 (Figure 77), illustrates the connections of 
this type control circuit. 

FIGURE 77 

The dotted lines show connections that differ but 
little from each other, and may be encountered in the 
wiring of a control in a circuit of this type. 

The action of this circuit is similar to that of 
the Ant. -Shunt type of circuit, in that the con- 
trol is so arranged as to Short Our the primary 
of the RF transformer, and thereby prevent the 
transfer of RF current to the succeeding tubes 
in the receiver. This circuit was popular with the 
later battery and early AC receivers. It is totally 
unsui red for modern conditions. 

An additional type of this circuit isshown in Circuit 
81, on page 120. in which the plate connects to the 
moving arm of the control. The action in this circuit 
is similar to that of the ant. -shunt Circuit3 (Figure 56), 
on page 105, or Circuit 40 on page 118. 

Resistance range of controls used in the RF Pri- 
mary -Shunt type of control circuits is usually only a 
few thousand ohms, ranging from 1,000 to perhaps an 
upper limit of 10,000 ohms. 

Many of the original controls in this type of 
circuit are wire wound. When encountered in 
your service work, we advise replacing the wtre 
type controls with Yaxley wire wound controls, 
or in some cases, with the Vaxley carbon controls. 

Taper used in this type of circuit where the original 
control was wire wound. is usually of the Vaxley No. 7 
type. Where the original control was of the carbon 
type, it may be either Linear Vaxley No. 4, or Left - 
Hand Yaxley No. I. 

RF SECOND kHY (SHUNT) 
CONTROL CIRCUITS 

Circuit 13 (Figure 78), illustrates the usual con- 
nections for this type circuit. 

Although the connections shown in circuit 14 on 
page 117 may sometimes be encountered, the latter 
circuit does not give quite as good control as that of 
Circuit 13 (Figure 78). The action of Circuit 13 
(Figure 78) is similar to the action of Circuit 16 
(Figure 38), page 101, illustrated and thoroughly ex- 
plained in the chapter entitled Taper. 

FIGURE 78 

l In Figure 78, we see the control shunted across 
a tuned RF transformer, with the lefr-hand ter- 
minal connected to the ground, and the right- 
hand terminal to what wouId ordinarily be the 
grid side of the tuned circuir. The grid of the 
tube is connected to the moving arm of the 
control. Ilence-Variation in the position of the 
moving urns of the control varies the amount of 
RF voltage impressed on the grid of the tube. 

In common with all shunt type circuits, the 
resistance of the control should be of such a 
value that it will nor present too great a load 
or by-pass of the RF voltage developed in the sec- 
ondary circuit. Inasmuch as one might broadly state 
that rite average Impedance of a tuned circuir of 
this type is rarely more than 1011,010 ohms, the 
lowest value possible to use would be 100,000 ohms, 
with usual values of 250,000 olttns and in some cases 
500.000 ohms. An outstanding example of this circuit 
is that of the Bosch model 28, which, incidentally, 
uses Vaxley Control SRP179 of 125,000 ohms re- 
sistance. 

Taper of the control for use in this type circuit is of 
the left-hand Vaxley No. I type. thoroughly explained 
in the chapter entitled Taper. This also applies to con- 
trols for use in Circuit 14. page 117. 

This type control circuit was not very widely used' 
and has long since passed out of favor. The introduc- 
tion of the control into an 1(F circuit causes broad 
tuning and other troubles which make it impractical. 

AF "SIIUN'1')) 
COn'1'ItOI. CINCUI'I'S 

Circuit 15 (Figure 79), is one of the two basic types 
of this circuit. 

B'ia5 

FIGURE 79 

The AF "Shunt" control circuit is one in 
which the control is shunted across the Source 
of Audio frequency voltage, either as indicated in 
Circuit 15 (Figure 79), or as in the Short Out type of 
circuit as is shown in Circuit 33 (Figure 80). 

FIGURE 80 

Circuit 33 (Figure 811), is not recommended be- 
cause of distortion caused by the variation of 
the "plate load" of the preceding tube. Return- 
ing to Circuit 15 (Figure 79), note that the left- 
hand terminal of the control is the low volume 
or ground connection of the control and that 
the signal is applied to the right-hand terminal 
through the coupling condenser, which also 
serves to block out the DC plate voltage of the 
preceding tube. 
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In this type of circuit the control is actually 
part of the plate load of the preceding tube. 
This load is made up of t he coupling condenser 
(c.c 'melt i ve reactance), the resistance of the con trot 
and t he resist once of t he plate coo piing resistor. 
The input admittance of the tube must be considered. 
This is best determined by consulting tube manu- 
facturers' data wherein you will often find a no e: 
"When using resistance coupling, the grid re- 
sistor for this tube should not exceed 'blank' 
ohms." This is one way of saying that the admittance 
of the tube is rather low and that a high value of resist- 
ance (of the control) cannot be used. 

Volumes have been published on the subject of 
"Impedance Matching" i. e., the relation of the load 
impedance to the impedance of the source or gen- 
erator. \Vc regret that space limitations do not allow 
more than a mention of this subject as applied to the 
above control circuits. The important point is that 
the resistance of the control is determined by 
the required plate load of the preceding tube, 
and by the admittance of the grid circuit of the 
rube. It is also influenced by the coupling con- 
denser and the plate resistor of the preceding 
tuhe. Th us we have a series parallel circuit made 
up of these three elements and also the con- 
sideration of admittance of the rube. Truly a 

complicated subject. Entirely too broad to be pre- 
sented here as gain, distortion and other factors must 
be considered. Finally it is necessary to make a com- 
promise of all these factors. 

Circuit 16 (Figure 81) is an illustration of the 
second type of Audio Shunt control circuit. 

FIGURE 81 

In this circuit we have approximately the same 
connections as for Circuit 15 (Figure 79). Note that 
the control is connected across the secondary of an 
Audio transformer. This gives a different picture. in 
that the control resistance is determined to a certain 
extent by the Impedance Ratio of the transformer in 
addition to the other factors, such as plate load and 
admittance, previously mentioned. 

Circuit 96, page 120, is a peculiar reversed type of 
the Audio Shunt circuits. The same considerations, 
such as taper and resistance. also apply to this circuit. 

Resistance Value of controls for this type of circuit 
usually range from 100,000 ohms to 2 megohms. In 
replacing controls the original resistance value should 
be approximated, thus for 200,000 ohms use 250,000; 
350,000 ohms may be replaced with either 250,000 or 
500,000 ohm values. 

Taper of controls for use in these circuits is always 
Vaxley No. I Left -Hand. These circuits give but little 
uoublc. 

AUDIO 
CON'1'KO1. CIRCUITS 

This designation is applied to any control which 
varies the \udio frequency voltage or current as a 
means of controlling the volume of a receiver. With 
one exception, they are mostly variations of the Shunt 
type of Audio circuits. The exception is Circuit 18 
(Figure 82). 

FIGURE 82 

In this type of circuit the control acts as a Load 
Resistor, commonly referred to as the Load of a diode 
rectifier. 

Study oft his circuit will reveal the following act ions. 

The signal current generated in the transformer sec- 

ondary is applied to the diode plate or plates and to 
the resistance of the control. 

The signal current is an alternating current, the 
same as our usual power and light supply. The fre- 
quency is determined by the resonant point of the 
transformer, ustctlly several hundred kilocycles, i. e.. 

465, 175, or other frequencies. When the plate of the 
diode goes positive, in relation to the control, a 

current, the value of which depends on the voltage and 
load resistance, flows from the cathode to the plate, 
through the coil and resistance of the control and 
arrives back at the cathode, thus completing the 
circuit. The end of the control which is connected 
to the secondary is at a potential above the cathode, 
because: "There is a voltage drop across a resistor 
when a current is flowing through it." Inciden- 
tally the polarity of the voltage drop is negative 
at the secondary end of the control, in respect 
to the cathode of the tube. 

The voltage developed across the diode load (the 
control) is usually thought of as having two com- 
ponen s, first tl a DC voltage developed by the recti- 
fying action of the diode and second. the Audio Fre- 

quency voltage This is fully explained in the graph 
shown in Figure. 83. 
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This graph s cows the voltage appearing across the 
diode load; i. e., the control. 

This is the Audio Frequency voltage applied to 
the grid of the tube (through the control) and in 
addition, it is also applied to a "filter" from 
which it emerges as DC. The value of ushich (in 
voltage) is directly propor ' al to the signal 
voltage induced in the secondary coil. As the 
signal voltage rises In value, so does the DC. 
The DC can he used as a "bias" voltage. (Re- 
member it is negative to the chassis) to give Auto- 
matic Volutre Control. 

The Audio frequency component is taken off the 
control resistant' and applied to the grid of the tube 
through the blocking condenser. In this circuit, the 
DC p.onent of the signal does not affect the 
grid circuit of the tube. 

I n a certain tylue of t his circuit, similar to Circuit 62 

(Figure 67), mete is no blocking condenser. The DC 
potential across the control is applied to the 
grid so that the bias on the grid varies with the 
signal intensity, therefore the tube Ls said to be 

"signal biased." This type of circuit is used in 

certain "Quiet" AVC circuits wherein the first audio 
stage is biased to "cut off" (with no signal). When a 
signal is applied to the diode, the DC com- 
ponent, appearing across the control, counter- 
acts the bias applied to the tube. When the 
signal is strong enough to overcome the "over - 
bias" on the tube, the signal will be amplified 
and appear tt the speaker. 

Resistance value of controls for use in these types 
of circuits is from 250,000 to 500,000 ohms inclusive. 

Tapers for controls for these circuits are Vaxley No. 
I Left -Hand for the first type and in most cases Vaxley 
No. 4 Linear for the second type, because of the 
common use of "Sharp Cut -Off" type tubes in this 
position. 

CON'1'KO1. CIRCUITS 

With rare exceptions, there are only three prin- 
cipal types of control circuits using a tapped 
control. By "tapped" control we mean a control 
having a tap brought out from some point on the 
cesistancc element. This type of control construction 
is so common that it is hardly necessary to go into any 
detailed description. 

The three basic types of circuits using the 
tapped control are: first-where the control is tapped 
in order to provide different values of voltage, 
such as in an \\'C circuit; and second-where the 
tap is brought out so that automatic tone com- 
pensation may be accomplished; third-where it 
is desired to use one control to act upon two 
circuits; for example, to give either radio or phono- 
graph control. 

1Ve will consider the explanation of the action in 
these three types of circuits in the order in which they 
have been given- 

FIGURE 84 

Circuit 19 (Figure 84), is a circuit (of the first 
type) employing what might be termed the voltage 
type of tapped control, in that the tap is brought 
out so that two different values of Automatic 
Volume Control Voltage may be had. 

No e that this control is used as a "diode load" type 
of control, the functions of which were explained in 
the chapter " ludio Controls." 

A study of the connections of the control reveals 
that the maximum DC voltage, as developed across 
the control, is useuh for Automatic Volume Control in a 

portion of the preceding circuit. The design of the 
receiver is such that only a fraction of this voltage 
is required in certain parts of the circuit. The 
easiest and the hest method of obtaining this frac- 
tional voltage, is to tap it off the control. This assures 
the cot rect relation between the two values of AVC 
voltagr which might not be obtained by the use of 
a separate resistor net -work in parallel with the con- 
trol, when one considers that the control resistance 
changes, with wear and age and in addition, the 
resistor net -work would acid to the cost. Note that 
circuits using the net -work actually use a control 
circuit as shown in Circuit 15 (Figure 79). 

This type of circuit and/or connections is perfectly 
satisfactory, except in a circuit such as Circuit 62. 
(Figure 67), wherein the control is used as the diode 
load resistor, and furnishes signal bias to the suc- 
ceeding tube. 

The second type of tapped volume control circuit 
is that wherein the tap is used to obtain automatic 
tone compensation whit rotation of the control; i. e., 

an increase in apparent Bass response at the lower 
volume levels tó compensate for a deficiency of the car. 

Circuit 2(1 (Figure 85) illustrates most clearly the 
usual connections for the tone compensated type of 
tapped control circuit. 

FIGURE 85 

The action which takes place in this circuit follows:. 
\\'ith the control arm at the Right -Hand (R) ter- 
minal, the signal is fed directly to the grid of the tube 
without being affected by the circuit. As the control 
arm is rotated toward the "Left -1 land" (L) ter- 
minal, the effect of the tap, with its associated cir- 
cuit, consisting of the condenser and resistor con- 
nected from the tap to ground. becomes pronounced. 
The condenser, with or without a series resistor, as 
shown in the illustration, acts as a by-pass for the 
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higher frequencies of the signal. When the arm 
is at the tapped position, or is at any position 
between the tap and the "Left -I land" terminal, 
the higher frequencies of the signal are by- 
passed to ground. It appears to the car as ti tut 
t he bass port ion of the signal had been increased. 

The position of the tap, that is, the relation of 
the amount of resistance between the left-hand 
terminal and the tap, and the resistance be- 
tween the tap and the right-hand terminal de- 
termines the signal level at which the tone 
compensation becomes effective. 

Previous to the designing of the Yaxley tapped 
replacement control (TRI') the method of lo- 
cating and attaching the tap to the resistor ele- 
ment of the control was inaccurate, in that usually 
a rivet was driven through the resistor element at 
some pre -determined point based on the rotation 
of the control, or else an ear was made on the ele- 
ment to which the tap was attached. Both of these 
two methods of tapping a control are, in our 
opinion. inaccurate, because the tap is mechan- 
ically fixed, and cannot be shifted from its position. 
This would not he quite so bad, were it not for 
the fact that the total resistance of a carbon 
type control element varies considerably in man- 
ufacturing, it liming usual to allow a "toler- 
ance" of plus or minus 20% of the value of the 
control. This means that there can be a varia- 
tion in the resistance of the control of plus or 
minus 20% of the stated value. 

When Vaxley engineers started the development of 
the Yaxley "TRP" type controls, they determined 
to overcome these difficult ies, and to so design the 
Yaxley TRP control that the tap could alvays he 
located in the correct ratio of resistance, regard- 
less of the variation in total resistance. 

Figure 86 shows the method used in "tapping" the 
Vaxley control. 
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FIGURE 86 

Note that underneath the resistor element is 
a silver-plated "ring," and that the actual tap 
connection is NOT at the terminal, but that the 
tap connection to the resistor element is made 
by means of the little clip which is indicated by 
the arrow. Observe that this clip may he at- 
tached at any point over the greater arc of the 
control element. 

In building Yaxley TRP controls the elements are 
first made and then the tap location is determined on 
the basis of the resistance ratio. This method of tap- 
ping a control is exclusively Yaxley. It assures you 
that the action of the tap mill be correct at all 
times. This assurance cannot be had with any other 
method of tapping a control. 

To return to the action of the tapped control circuit, 
the percentage of attenuation, of the higher fre- 
quencies of the signal, is determined by the ca- 
pacity of the condenser, and where used, the 
value of the resistor. The resistor is employed to 
broaden the action of the condenser and to prevent a 
rather sharp attenuation of the higher frequencies. 

We regret that space does not permit a full dis- 
cussion of the various factors entering into the design 
of the tome compensated tapped control circuit. We 
have covered the basic action, and although a 
great many varieties of circuits are used, the 
basic law rules all of them. 

One of the latest developments in the use of (tone 
compensated) control circuits, is illustrated in Circuit 
100 (Figure 87). 

FIGURE 87 

This shows a control circuit wherein t here are two 
taps on the control, both used for tone compen- 
sation. 7'he action in this circuit is basically the 
same as the action in any tone compensated 
control circuit using a single tap, except that 
here we have the compensating action in two 
phases. The first is not nearly so noticeable as the sec- 
ond. In simple words, when the control arm is in 
the full volume position, there is practically no 
compensation in the circuit, but as the signal 
value is reduced, there is a slight amount of 
compensation at the first tap, and a much 
greater amount at the second tap. The reason for 
this arrangement is to give a very gradual and smooth 
tone compensation, which is much more gradual than 
that to be obtained by the use of a single tap. par- 
ticularly where it is desirable to have a rather large 
attenuation of the higher frequencies or where two 
different bands are to be successfully attenuated. 

The third type of tapped control circuit is illus- 
trated in Circuit 82 (Figure 88). 
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FIGURE 88 

In this circuit the control is center tapped and is 
made with two separate tapers which meet at the tap, 
so that in effect there are two separate controls. 
When the arm of the control is to the left of the tap the 
control acts as the radio signal. \Vhen the arm is to the 
right of the tap it controls the phonograph signal. 
Circuit 28, page 118, illustrates a slightly different cir- 
cuit often used in amplifiers. The action is the same as 
described with the exception that, here, the sources 
of signal may be microphone and phonograph. Yaxley 
control number TRI'609 is especially designed for 
these types of circuits. 

Resistance Value of controls for use in tapped con- 
trol circuits is roughly the same as for the audio 
control circuits. 

Note: When replacing a tapped control, select 
a Yaxley TRI' control having the same overall 
resistance as that of the original AND ICE SURE 
that the resistance between the left-hand ter- 
minal and the tap (with terminal down and facing 
the shaft side of the control) is duplicated within 
reasonable limits by the Yaxley control which 
you select. 

NOTICE-Do not be confused by the fact that 
the Yaxley tap terminal may he in a different 
position from the other terminals than that of 
the original control. As we pointed out, the tap 
value of Yaxley controls is determined upon a 
scientific basis and not by the mechanical re- 
placement of the tap. 

Taper of controls for use in tapped volume control 
circuits is roughly the same as for audio control cir- 
cuits. It is sometimes necessary to distort what would 
otherwise be a logarithmic taper, in order that the 
tone compensation will not occur at such a fast rate 
as to cause an apparent hop -off in the signal attenua- 
tion. Yaxley TRP controls are properly designed 
with this feature in mind. You need not con- 
sider this when using Yaxley TRP controls. 

TONE CONTROL. 
CIRCUITS 

Tone controls are supplied with radio receivers so 
that the user may adjust the tone characteristics to 
suit a personal preference, for some people like a 
deep Bass Boomy response and others like a 
shrill and tinny sound. 

7'he usual tone control consists of a condenser 
in series with a variable resistance so connected 
that when the resistance of the control is zero, the 
higher frequencies of the signal mill be attenu- 
ated; i. e., by-passed, and will not appear at the 
loud speaker. 

There are many types of tone control circuits. 
Fundamentally, all of them act upon this prin- 
ciple. There are a few tone control circuits ar- 
ranged to really boost the bass response of a 
receiver. There are certain circuits so arranged that 
when the control is turned in one direction, the higher 
frequencies are attenuated. When turned in the other 
direction, the lower frequencies are attenuated. This 
type circuit can only be successfully employed in a 
receiver having a flat response over the whole audio 
frequency spectrum. 

Circuit 21 (Figure 89) illustrates what is popularly 
known as a "Grid circuit" tone control. 

FIGURE 89 

This circuit is seen to consist of the condenser and 
the variable resistor. The action of the circuit follows: 
When the control arm is at the "Left -(land" (L) 
terminal, the condenser is seen to be shorted directly 
from grid to ground. Inasmuch as the Capacitive 
Reactance of a Condenser decreases with an increase 
in frequency, it is easy to see that the resistance; 
i. e., "Capacative Reactance" of the condenser is 
much lower at the higher frequencies and that they 
are effectually short circuited and cannot influence 
the grid of the tube to any great extent. As the arm of 
the control is rotated toward the right hand terminal, 
resistance is gradually introduced into the circuit, in 
series with the condenser. This increasing resistance 
gradually adds to the resistance; i. e., Capacitive 
Reactance of the condenser. It will be seen that the 
variable resistance is a convenient means of reducing 
the Capacative Reactance of the condenser. Of course, 
t he same action could be obtained by using a variable 
condenser. However, the space required by a variable 
condenser of a size suitable to obtain the desired action 
would be entirely prohibitive. Therefore, a fixed con- 
denser and a variable resistance is used to obtain the 
same action. In the design of a tone control circuit of 
this type. a control having a resistance value many 
times that of the "resistance"; i. c., "Capacitive Re- 
actance" of the condenser (at the lowest frequency to 
be considered) is chosen, in order that when the 
moving ann of the control is at the right-hand ter- 
minal there will be very little, if any, attenuation of 
the higher frequencies of the signal. 

Circuit 22 (Figure 90), illustrates the so-called 
"plate circuit" type of tone control circuit. 

FIGURE 90 

The connections and action of this control circuit 
are practically the same as that of the previously dis- 
cussed grid circuit type, with of course the exception 
that the condenser is connected to the plate of the 
tube. 

There is one outstanding difference between the 
grid circuit and plate circuit types of tone control. 
That is the difference in impedance of these two cir- 
cuits. 
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The impedance of the ordinary grid circuit is in the 
order of 100,000 ohms or more, whereas the impedance 
of the plate circuit, particularly of the output or 
tower tubes, ranges from approximately 2.000 to 
20,000 ohms. As tone controls are in "shunt" with the 
respective grid or plate circuits, it is easy to see that 
in a grid circuit, a small condenser and a large value 
of resistance must be used. In the plate circuit, a 
larger condenser and a lower value of resistance is 
required to give the same amount of tone control. 

Anot her considerat ion in the act ion of these two types 
of tone control circuits is the fact that there is little 
voltage, other than that of the signal, impressed 
upon the grid circuit type of control. In the 
plate circuit type of tone control the condenser 
is subject to the full plate voltage of the tube. 
IS hen used in the plate circuit of a high-powered 
amplifier, the control must be able to dissipate 
considerable power. 

Failure to take this factor into consideration 
has caused a good hit of grief to service men is Ito 
have installed tone controls in power amplifiers, 
in that they forgot that the control mighr have 
to handle 4 or 5 w at is of power when used in this 
position, with the result that they "burned 
Out" the control, and were "mystified" because 
the condenser failed to show leakage of the DC 
plate current. The "Grid Circuit" type of tone con- 
trol may use an ordinary carbon control with safety. 

Resistance Value of controls for use in tone control 
circuits ranges for the "Grid" type from 50,000 to 
500,000 ohms inclusive. The resistance value of con- 
trols for the plate type ranges from 5,000 to 50,000 
ohms. In some cases, to a maximum of 150,000 ohms. 
The exact value of the control is dependent upon 
the amount of high frequency attenuation de- 
sired. This is determined by the "Capacitive 
Reactance" of the condenser. We would again 
like to point out that the value of control re- 
sistance and capacity of the condenser is regu- 
lated by the impedance of the circuit in which it 
is used; i. e., high impedance for grid circuits, 
and a low impedance for plate circuit use. 

Taper used in tone controls is generally of the 
Yaxley No. 1 Left -Hand type. 

A simple rule, regarding taper, to he observed 
when replacing tone controls is: "w HEN TIIE 
BASS POSITION IS TO TIIE LEFT OF THE 
KNOB. USE A YAXLEY NO. 1 LEFT- HAND 
TAPER, or, WIZEN TIIE BASS POSITION IS AT 
THE RIGHT-HAND SIDE OF THE KNOB, USE 
A YAXLEY NO. 2 RIGHT-HAND TAPER." 

Another convenient rule to he applied when 
replacing tone controls is: "WIZEN ONLY THE 
CENTER AND LEFT-HAND TERMINALS OF 
TIIE CONTROL ARE USED, USE YAXLEY NO. I 

LEFT-HAND TAPER, or, \\ h EN ONLY TIIE 
CENTER AND RIGHT-HAND TERMINALS OF 
TIIE CONTROL ARE USED, USE \'AXLE ' NO. 2 

RIGHT-HAND TA1'ER." 
For the combination Bass and Treble control circuit 

where the control gives Bass attenuation when turned 
in one direction, and Treble in the other direction, use 
Yaxley No. 4 Linear taper. 

Trouble encountered in tone control 'circuits 
is usually in burning nut of the control because 
of the break -down of the condenser. This occurs 
only in the plate circuit type of control. The 
cure for this, of course, is to install a new con- 
denser of the same value of the original before 
replacing or attempting to replace the control. 

Additional tone control circuits of the grid type are 
illustrated by Circuits 39, 4 I , 57, 65, and 72, appearing 
on pages 117 to 121. \dditional tone controls of the 
plate type are illustrated in Circuits 34, 44, 80, 85, 95, 
and 103, on pages 117 to 121. 

"LOSSI R" TYPE 
CONTROL CIRCUITS 

Losser type volume controls were at one time in 
fairly common use. The general development and im- 
provement of circuits obsoleted this type of control 
circuit. 

Circuit 84 (Figure 91), illustrates one common type 
of "Losser" control. 

This control was employed in a receiver designed 
only a few years ago; in fact, one of the early receivers 
using AVC. 

FIGURE 91 

This circuit is an outstanding example of ail "tosser" 
type control circuits. The reason for the peculiar 
name applied to this type of circuit Is that the 
control introduces a "loss" into a circuit. The 
word "hisser" indicates that the control destroys 
the efficiency' of the circuit. In other words, 
consumes energy, thus causing a "loss." 

To explain the action of this circuit it is necessary to 
briefly review the action of a tuned circuit. 

The voltage developed across the tuned circuit; 
i. e., from grid to ground, is maximum when the im- 
pedance of the circuit is maximum; i. e., at resonance; 
as is shown by the formula L/RC. Where E is the 
inductance, R is the resistance and C is the capacity. 

This formula shows that an increase of R will de- 
crease the impedance of the circuit and lower the 
voltage applied to the grid of the tube. 

\Vhett the control arm is at the Right -Hand ter- 
minal, the lower end of the coil is grounded. In this 
position the control has no effect on tite tuned circuit. 
When the arm is rotated, resistance is introduced into 
the circuit. This is, of course, an increase of "R" in 
the formula. 

It will be seen from this formula and explanation, 
that as resistance is introduced into the circuit, the 
voltage applied to the grid of the tube is reduced, and 
from the explanation. it is clearly seen that any 
control which destroys the efficiency of a cir- 
cuit, can very aptly be termed a "losser" type 
control. 

\ characteristic of this type of control is that it 
tends to broaden the resonant peak, resulting in re- 
duced selectivity. 

Resistance Value of controls for "losser" type cir- 
cuits is dependent upon the circuit with which they 
are used. In the example given, the resistance, for a 
circuit tuned to 175 kilocycles, is 10,000 ohms. This 
aright be taken as an average value for this type of 
circuit. 

Taper for controls used in a circuit as shown in 
Figure 91, is of the Yaxley No. 2 Right -Hand type, 
because the control is a Series Control, and as we have 
previously explained in the chapter on Taper, a series 
circuit requires the use of a Right -Hand taper. 

Trouble in Circuit 64 (Figure 91), outside the gen- 
eral objections listed is noisy operation. This ran best 
be cured by replacing the original control with a 
Yaxley No. 2 Right Hand taper control of approxi- 
mately the same value as the original. It might be 
wise when servicing a receiver equipped with a control 
circuit of this tyre, to change the wiring of the re- 
ceiver to use a more efficient and more modern control 
circuit wherever the control action is not satisfactory. 

CONTROL CIRCUITS 

The expression "Dual Control Circuits" is applied 
to all circuits using two controls driven by the same 
shaft. 

The reason for using a dual control circuit is 
that it is often necessary to do this in order to 
obtain smooch, even and complete attenuation 
of all signals. 

In the following paragraphs, we will discuss a few 
of the outstanding, or more common types of dual 
control circuits. 

The first of these types to be discussed is one of the 
most common, illustrated by Circuit 23 (Figure 92). 

This shows the use of a dual "Audio" control. This 
control is applied, in the circuit. to the grids of a push- 
pull amplifier. This is necessary as it would be quite 
impossible to control the volume on only one side of 
the circuit. 

Study of the control connections in the illustration 
reveals that as the control is rotated, the arm moves 
from the center of the diagram, where the letter "L" 
indicates the Left -Hand terminals of both sections of 
the control, outward toward the Right -Hand ter- 
minals of the control, which are indicated by the 
letter "It" 

FIGURE 92 

A control for use in this circuit would consist of two 
sections. each of the same resistance and taper. 

In our previous study of the action in volume con- 
trol circuits, we learn that an "Audio" control re- 
quires a Yaxley No. 1 Left -Hand taper, and that, in 
general, the resistance for such a circuit may range 
from 100,000 ohms to an approximate upper limit of 
1 megohm. 

Yaxley furnishes "Universal Dual" replacement 
controls, suitable for use in this circuit. These are 
"LL," "MM," and "XN." \ dual megohm is not 
supplied because there is little or no demand for such 
a high resistance value, particularly in a circuit such 
as is given. 

Before taking up other types of "dual" control cir- 
cuits, we wish to point out that Circuit 36, on page 118 
is, for all practical purposes, identical to the one ex- 
plained above. 

The second most common type of dual control 
circuit is Circuit 24 (Figure 93). 

V ' 

FIGURE 93 

In this circuit we meet a combination of two 
entirely' different circuits, which are controlled 
by means of a dual control. 

A study of this circuit reveals that it is a combina- 
tion of two rather mon circuits. One section 
of the control acts as an antenna control of the Short - 
Out type, similar to that previously shown and dis- 
cussed. (See Circuit 4, Figure 57). The other section of 
the control is of the bias type. This section of this 
control circuit is identical to that described and illus- 
trated in Circuit 7, Figure 60. 

The action in the dual control circuit No. 21 (Figure 
93) is a combination of the action of the two circuits 
controlled, in that as the control is rotated front right 
to left. the bias on the tube is increased and the signal 
is shorted out at the antenna. 

The reason for using a dual control in this circuit, 
which is, as far as i s action is concerned, the same as 
that of Circuit 6 (Figure (18), is that the conditions in 
this particular design are such that neither one of the 
two sections of the circuit could be used for satis- 
factory control of the volume. Also Circuit 6 (Figure 
68) was not applicable at the time of design, because 
the sensitivity of the receiver was probably rather 
low, and every possible means had to be taken to get 
the most out of the receiver. The use of the single 
control \nt.- Bias circuit would probably reduce the 
input from the Antenna, whereas a special taper on 
the Antenna section of the dual control, assures the 
full possible input. 

Circuit 2 t (Figure 93), has not been used for several 
years. because the terrific increase in power by the 
broadcasting stations has made it possible for de- 
signers to use Circuit 6 (Figure fib) even in the lowest 
gain receivers. It is often practical to replace the 
original dual control with a Yaxley single control 
with, in many instances, an improvement in the 
control action. 
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Resistance Values for controls for use in Circuit 24 
(Figure 93) usually range front a minimum value of 
2,1100 and 5,000 ohms to 10,0110 and 50,100 ohms. 
Vaxley URI'I19, of 3,000 and 10,000 ohm value, is 
widely used in this type of circuit, as is the 1)RI'109, 
7,500 and 10,000 ohms. "Universal Dual" controls 
"CE," "GE,' "GG" and "GK" are widely used for 
this type dual control circuit. 

Circuit 43 (Figure 91) illustrates another type of 
"Dual Control Circuit." This is one of the combina- 
tion antenna Short -Out and Bias Control circuits. 

FIGURE 94 

Circuit 43 (Figure 94), is used in battery type re- 
ceivers. A study of the circuit reveals that the action 
is identical to that of Circuit 24 (Figure 93). 

In some cases it might be possible to replace this 
dual control with a single tapped control, by using 
Circuit 97, see page 120. 

"ANTENNA-LOSSER" TYPE 
CONTROL CIRCUITS 

This type is illustrated in Circuit 38 (Figure 95), 
and is seen to consist of two sections. one of which is 
an antenna "Short -Out" type control. The other sec- 
tion serves to short out the RF signal at the plate of 
the first RF tube. 

FIGURE 95 

This circuit is rather unique in its action, in that 
when the control is rotated to its full counter -clock- 
wise position, the two arms of the control, as shown 
in Figure 95, would lie at the top of the resistance. 
In this position the antenna would be connected to 
ground. Inasmuch as the "Capacitive Reactance" of 
the condenser (usually of rat her large capacity value) 
is practically zero at the frequencies involved, the 
plate is effectively shorted to ground, thereby pre- 
venting the flow of RF current through the primary 
coil and thereby transferring to the suc^eeding tubes. 

This circuit was used to a limited extent in some of 
the earlier battery receivers, and it is rarely encoun- 
tered in sers ice work. 

Resistance Values for the control for this circuit, for 
replacement purposes, should approximate the values 
of the original control. 

A second type of "Antenna-Losser" circuit is illus- 
trated in Circuit 102 (Figure 96). 

The action in this circuit is standard for the antenna 
section. However, the losser section is unusual, in that 
the control forms a series circuit with a tertiary, 
or third coil, which is inductively coupled to the 
RF transformer between the second and third 
RF tubes. 

The action of this losser control circuit is rather 
unique in that when the control is at maximum 
volume position, the full resistance value of the 
control is in series with the tertiary coil, and 
thus prevents this coil from absorbing energy 
from the RF transformer. 

The antenna control arm. at full volume position, is 
at the right-hand terminal of the control. In this 
position it contacts the antenna. The signal is applied 
directly to the grid of the first RP tube. 

When the control is turned so as to reduce the vol- 
ume, the arm of the antenna section moves down the 
control, away from the antenna, reducing the RF 
input. At the same time the arm of the losser section 
of the control moves upon the resistance, reducing the 
amount of resistance in series with the tertiary coil. 
This reduction of resistance causes the tertiary coil 
to absorb energy from the transformer and reduces 
the amount of signal which reaches the grid of the 
third RF tube. 

\\'hen the control is at the minimum volume posi- 
tion. the grid of the first I2F tube is grounded. The 
resistance in series with the tertiary coil is at zero. 
Under this condition this coil will absorb practically 
all the RF energy present in the RF transformer. 
Thus-it is seen that there will be no voltage at the 
grid of the third RF tube. 

The reason for using this circuit was that the 
straight single antenna control would be im- 
practical in the high gain receiver in which the 
circuit was used. Due to the facr that filament 
heater Type 26 tubes, were used as the RF am- 
plifier, it was impossible to use a bias type or 
combination "Ant. -Bias" circuit, because in- 
creasing the bias on a "filament type" tube 
introduces a serious amount of hum. 
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FIGURE 96 

"ANT.-RF RiIEO" DUAL 
CONTROL CIRCUITS 

in some respects, an unusual type of dual control 
circuit to be discussed. One of the most unique ever 
designed. The schematic, Circuit 123, is shown in 
Figure 97. 

FIGURE 97 

Circuit 123 consists of two sections, each controlled 
by its own section of the dual control. One section is a 
more or less standard antenna control, discussed in the 
chapter headed Ant. -Controls. The other section acts 
as an RF Rheostat which controls the amount of RF 
current flowing into the primary circuit of the RF 
transformer. This couples the plate of the first RF 
tube to the grid of the second RF tube. 

A study of the connections of the above circuit will 
reveal that the primary of the RF transformer is 
tuned to resonance with the signal. The primary is 
coupled to the secondary by means of a small coupling 
coil. immediately below. Immediately below this coil 
is an RF choke which prevents the RF current from 
getting into the plate voltage supply of the receiver. 

In order to complete the RF circuit. that is, in order 
that there may be a connection between the tuning 
condenser and the primary, there is a large condenser 
connected on one side to the junction of the coupling 
coil and the choke, and on the other to the right-hand 
terminal of the control. 

Now, when the control is at the full volume position, 
the path of the RF current is from the plate through 
the primary and coupling coil; then through the large 
condenser, inasmuch as the right-hand terminal of the 
control is grounded at full volume position to the 
chassis. The tuning condenser being connected from 
the plate of the tube to chassis is (at full volume posi- 
tion of the control) effectively connected across the 
primary. 

As the control is turned to reduce the volume, re- 
sistance is introducer) in series with the tuned primary 
circuit. The Antenna -Section acts exactly as outlined 
in a previous chapter and illustrated by Circuit 4 
(Figure 57). 

in addition, due to the decreased current flowing in 
the primary circuit (bemuse of the resistance intro 
duced into its path) there will be a reduction in 
signal transfer at the coupling coil. This signal 
transfer depends upon the amount of current 
flossing in the circuit. 

While this action is taking place, the antenna 
section of the control has reduced the signal 
input to the grid of the tube. 

The reason for using this peculiar and rather 
complicated circuit was because an "Antenna 
Type Control Circuit" (using a single control) 
would not have given satisfactory control of the 
volume. Also, the then popular screen voltage con- 
trol (which was used on the same chassis in place of 
this control circuit) failed to give smooth and com- 
plete attenuation of signals, especially when the re- 
ceiver was used in areas of high signal strength. 

This dual control circuit may be replaced with the 
"Antenna -Bias Circuit," described in the chapter 
under that heading and illustrated by Circuit 6 
(Figure 68). 

Resistance and 'Taper of the dual control for use 
in Circuit 123 (Figure 197), are both special. A correct 
dual replacement control for the receivers using this 
circuit, is listed in the forepart of the encyclopedia 

"IIUNI" 
CONTROL CIRCUITS 

As the title suggest, the type of circuit now ex- 
plained is used to control hum in receivers. 

Whenever "filament type" tubes are used, it 
is necessary that the grid return be connected 
(in effect) to the center tap of the filament. In 
other words the grid return must he connected 
to a neutral point in respect to the filament 
voltage. If the grid return is connected to either 
side of the filament, t here will be an alternating 
voltage impressed upon the grid, which will 
cause an objectionable hum. An adjustable re- 
sistor is used to select the "neutral voltage" point in 
the filament circuit. 

Although this effect may be haul by center tapping 
the filament winding on the transformer, in practice it 
has been found that there are disturbing factors which 
in most cases make it preferable to use the adjustable 
resistor. 

The adjustable resistor used for hum control is a 
potentiometer, usually connected directly across the 
filament supply. In some designs hum control is 
effected by selecting a voltage equitalent to the 
disturbing or hum voltage, but "out of phase" 
wit h the hunt voltage, and applying this "out 
of phase" voltage to the grid of the tube in such 
a manner as to counteract the effect of the 
voltage causing the hum. 

The most common circuit for hum control is 
illustrated by Circuit 37 (Figure 98), which shows the 
control connected across the filament supply. 

FIGURE 98 
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The action in this circuit is simple, but rather 
difficult to explain. The simplest explanation is to 
consider that the filament supply of voltage reverses 
the polarity twice for each cycle of the supply voltage. 
The frequency at which this reversal occurs, is of 
course determined by the frequency of the filament 
supply current, ordinarily 60 cycles per second, mean- 
ing 120 reversals of polarity per second. 

In receivers using a direct current for filament 
supply, as in old battery receivers, it is customary 
to connect the grid return to one side or the 
other of the filament, depending upon the 
polarity of bias desired, it being the usual prac- 
tice to make the connection to the negative side 
of the filament. If this were attempted with an 
AC filament supply, the polarity applied to the 
grid would shift with the reversal of polarity in 
the filament circuit. This, of course, would give 
rise to a terrific hum. 

Suppose that we theoretically "stop" or arrest 
the AC filament supply at such a point in its 
cycle so that we would have full voltage across 
the filament. If this were possible, we could take 
a voltmeter and find a point on the resistance 
element of the control at which the polarity of 
the voltage would he neutral. 'rhat is, it would 
he neither positive or negative. This n¿utral 
point does not shift with the frequency or the 
alternations of the filament supply voltage. If 
we connect our grid return to this point, there 
will he no alternating voltage impressed upon 
the grid, and no hum. 

In practice the control is wired with the resistor 
element across the filament. The moving arm of the 
control is connected to the grid return circuit. This is 

usually accomplished through the chassis. The control 
arm may be connected directly to the chassis. It is 

necessary to apply a bias voltage to the tube. As this 
control not only provides the return or completion of 
the grid circuit, but also for the plate circuit, there 
is often a resistor connected between the moving 
arm of the control and the chassis. This resistor, 
because of the plate current, causes a "voltage 
drop" between the filament and the chassis 
(which is the grid return). This voltage developed 
across the resistor, is the bias voltage, because, 
due to the polarity of the plate current, the chassis 
end of the resistor will be negative in polarity, in 
respect to the filament. 

Resistance Values of controls for use in this circuit 
are usually of a very low value, because of the low 
voltage impressed across the control. In practice, the 
resistance usually ranges from 6 ohms for a 2 1 /2 -volt 
circuit, to a value of probably several hundred ohms 
where high filament volts are used. 

Vaxley "1115" controls are especially designed for 
use in this type circuit. 

Taper is not required in controls for these circuits, 
because of their use as a simple voltage divider. 

Another type of hum control is illustrated in Circuit 
30 (Figure 99). 

FIGURE 99 

In this circuit we see a center tapped control which 
is connected between the two halves of the secondary 
of an audio transformer which supplies signal to the 
grids of a push-pull amplifier. 

The action taking place in the above circuit is that 
when the two tubes are exactly alike, the neutral 
point, obtained by the fixed center tapped resistor 
across the filament circuit, provides the correct 
adjustment for minimum hum. In this case the 
arm of the hum control would be at the center position 
of the control, which point is grounded. 

Because tubes for use in this circuit are rarely 
exactly alike in t heir characteristics, and because of a 
slight difference in plate current, hum might develop, 
were it not for the fact that the control can be 
shifted to either side of the center tap to adjust 
the bias supplied to the tubes, and equalize the 
plate current and other factors causing tfte bum. 

\nother circuit. having the same action as Circuit 
30, is shown in Circuit 66 on page 119. These circuits 
are practically identical, with the exception that Cir- 
cuit 66 is applied to a resistance coupled type of am- 
plifier. 

Resistance of the control for use in Circuit 30 is 
usually one of three values i. e., 200, 100 or 600 ohms. 
Yaxley supplies SRI' controls Nos. 265, 253 and 266 
for use in these circuits. 

These hum -controlling circuits are usable to a cer- 
tain extent to overcome distortion which might 
arise due to a lack of balance in the plate cur- 
rents drawn by the tubes. These circuits perform a 
dual function, both controlled by one adjustment of 
the control. This could not be accomplished by the use 
of the first described type of hum control shown in 
Circuit 37 (Figure 98). 

Circuit 51 (Figure 100), illustrates an unusual cir- 
cuit which accomplishes the same results as that of the 
two circuits which have just been discussed. 

B 

FIGURE 100 

A study of this circuit reveals that the control is 
connected from one screen to the other of the 
two tubes in a push-pull amplifier, usually the output 
or power tubes. 

The arm of the control is connected, in case of 
Circuit 51 to a choke. This has little bearing on the 
action of the control. 

As explained, the action of this circuit is similar 
to that of Circuit 30 (Figure 99), and Circuit 66 (see 
page 119). In this case the control of the hum is ac- 
complished by balancing the plate current of 
the two tubes by means of varying the screen 
voltage. As explained, balancing the plate cur- 
rent tends to minimize hum and to prevent 
distortion. 

Resistance for this control should be rather low, 
determined to a certain extent by the range of control 
desired, which in most cases need only be a few volts. 
The resistance value can be calculated by means of 
the screen current. 

MISCELLANEOUS 
CONTROL CIRCUITS 

In addition to the control circuits discussed, there 
are others of relative unimportance. Gain. Sensitivity, 
Silent Tuning and Suppressor, are subsidiary controls 
in that they are used to control the sensitivity of a 
receiver, and not the volume. Although many¡of these 
controls affect the volume of the receiver, they are 
provided so that the sensitivity may be reduced to the 
required level and thereby reduce the amount of noise 
or interference which would otherwise be objec- 
t ionable. 

All these controls will be found to use one of the 
control circuits previously discussed. For example, the 
tnost usual circuit for use as Gain or Sensitivity con- 
trol, is the "Bias' control circuit. 

When you encounter a circuit not mentioned, we 
advise that you carefully study the connections. In 
practically all cases you will find that it will fall into 
one or another of the different types of control circuits 
which are illustrated on pages 117 to 121. 

Occasionally a receiver will use a control. the circuit 
of which is peculiar and to be found only in that 
receiver. 

\ good example is the "Flash -O -Graph" control 
listed in the Encyclopedia with the abbreviation 
"F.O.(:." This is a "trade name" for a tuning in- 
dicator used to indicate resonance of the receiver to 
incoming signals. 

As signal intensity varies with each installation, it is 
necessary to provide a control so that the indication 
will he the same for all locations. 

The proper control for use in this circuit is specified 
in the "Replacement Part" of the Encyclopedia. It is 
a simple voltage divider and should be replaced with 
a control of the same resistance value. Taper is not 
required. 

Another control circuit of the same description is a 
simple voltage divider used to control the height of 
gas glow in a Neon tube used as a tuning indicator. 

This circuit is listed in the "Replacement Part" of 
the Encyclopedia as "Tone Beam" with its proper 
replacement. 

CARBON OR WIRE 
CONTROLS 

This question is often asked. 

I)o you know all the advantages of carbon 
controls? 

IM you know the weaknesses and disadvantages 
of carbon controls? 

Do you know why iris often imperative to use a 

wire wound control and that failure to do so 

will mean loss of prestige, time and money? 

Stop wondering. Sec t he whole picture clearly. 

Many servicemen are of the opinion that only 
carbon type controls should be used. This is a mistake. 
Carbon and wire wound controls have their distinct 
individual advantages-advantages which are not 
alike. The wire wound control is the oldest type. Let 
us analyze its advantages and disadvantages first. 

ADVANTAGES OF 
WIRE WOUND CONTROLS 

I. Absolute accuracy of resistance value main- 
tained throughout the life of the control. Wire con- 
trols can be commercially made to within a tolerance 
of 2% plus or minus. 

2. High current carrying ability. In the case of 
Yaxley wire wound replacement controls, dissipation 
of a full 5 watts is assured. 

3. Low resistance values are obtainable with the 
wire wound type control. Vaxley wire wound controls 
start as low as one-half ohm. Think of it. 

I)ISAI)VANTAGES OF 
WIRE WOUND CONTROLS 

I. Difficulty of obtaining taper. Tapers in wire 
wound controls are rather abrupt. 

2. A slight amount of noise is generated when 
the arm moves front one turn of wire to another. The 
cause of this noise is the "voltage drop" per turn of 
the resistance wire. 

3. Limited resistance value. Because it is difficult 
to handle wire of less than .001" diameter, controls of 
more than 150,000 ohms would be not only extremely 
difficult to wind, but would require a large amount 
of space. 

ADVANTAGES OF 
CARBON TYPE CONTROLS 

I. Ease of tapering-A distinct advantage in that 
any taper "curve" may be easily obtained. 

2. Silent operation, because the resistance change 
is progressive and not by means of minute steps as in 
the wire control. 

3. Resistance values of carbon type controls may 
range Into many megohms without bulkiness or 
undue difficulty of manufacture. 
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I)IS U)vAN'I'AGES OF 
CARBON 'I'YI'E CONTROLS 

1. Variation of resistance. The resistance value 
of a carbon control is influenced by humidity, heat, 
age and wear, in addition to the tolerance which must 
be allowed in order to obtain commercial production. 
(See page 122 for further data). 

2. Low current handling capacity. The usual 
limit of dissipation for carbon type controls is 1 watt. 
Yaxley carbon controls below 75,000 ohms w i;l readily 
handle 2 watts, or even more for the lowest resistance 
values. 

3. Limited resistance value. It is almost im- 
possible, at this time, to successfully make carbon 
controls of less than approximately 500 ohms. 

From this compilation, we see that each type of 
control has advantages which offset the disad- 
vantages of the other type. Each type of control 
is limited in Its application to the circuits or 
conditions requiring the particular advantages 
of its type. 

In your service work, you are confronted with the 
replacing of controls of either type. It is our 
advice that you replace a wire control with a 
wire control, and an original carbon type control 
with a carbon type control. By adhering to this 
rule, you will avoid customer dissatisfaction, 
loss of time and labor, which are distinct possibilities 
if one type control is substituted for the other. 

For your convenience "Yaxley" provides both 
type controls in all necessary resistance values; 
and tapers in the range of resistance wherein 
either type may be used. 

There are certain conditions where it might be de- 
sirable to change the type of control; i. e., use a carbon 
control to replace an original wire wound control. 
This is a matter of discretion for the serviceman. The 
exchange should not be made unless the advantages 
to be gained are NOT offset by the disadvantages of 
the particular type control. Quite often this can only 
be correctly ascertained by trial and error. 

For your advantage, we list below a table showing 
the Yaxley wire wound and carbon types which are 
interchangeable as to resistance value and taper. 

\Vire Carbon 
E7 El2 
F7 F12 
C7 G12 
1-17 1112 
G UC501 

MIDGET CONTROLS 

What to do? Do you fear these small controls? 
Read this article and see how easy it is to 
handle this "tough" situation! 
1935 saw the introduction of Midget volume con- 

trols-to many service men a distinct headache. But 
it is a headache that has a cure-for 90% of these 
midget controls may be replaced with a standard 
sized control. The general belief that a midget con- 
trol must be replaced with another midget control is 
erroneous, especially so where there is plenty of space 
for the Yaxley universal replacement control, inas- 
much as the advantages of silent operation, 
higher current capacity and long life of the 
Yaxley control are not to be compared to the 
usual operation, low current carrying ability 
and short life of the average midget control now 
in use. 

We strongly advise that the Yaxley Universal re- 
placement control be used to replace all midget con- 
trols wherever space is available. It will pay you to do 
this, because by so doing, your customer is assured of 
advantages which cannot be had in the present midget 
type. 

Yaxley's development of a small -sized control for 
original equipment. as well as replacement use, has 
had, and will have, months of proving and of testing. 
\\ ten released, it promises a definite solution to 
midget control problems. 

AU'I'OMORILE CONTROLS 

Mechanical trosities. I lere in a few words 
with clear distinct pictures is something new 
which will lighten your work tremendously. 
See the many ways provided for the replace- 
ment of Auto Radio Controls. 

The rapid development and wide spread use of auto 
radio receivers has brought about an annoying situa- 
tion, in that it seems as though every designer strives 
to out -do all others in the mechanical design of the 
control shafts to be used in his receiver. 

The serviceman is faced with shafts of every con- 
ceivable shape and size. There are round shafts; 
square shafts; shafts with holes, with slots, grooves 
and pins. This extremely wide variety of shapes of 
control shafts would be almost unbearable to the 
serviceman. were he without the universal features 
of the Yaxley line. 

For your benefit, Yaxley pioneered the "Uni- 
versal" plan and it is in the field of auto radio 
control replacements that this plan of Uni- 
versality finds its full expression and assures 
you of being able to replace practically any 
control, regardless of its shaft. 

A study of auto radio controls reveals that a 1/4" 
diameter shaft, with a longitudinal slot, the width of 
which is usually 3/32", is by far the most popular 
type. Therefore, we will first demonstrate the uni- 
versal replacement features of the Yaxley line with 
this type shaft. 

Figure .101 shows a type of slotted shaft which is 
often used with auto receivers. This type of shaft is 
usually required where the control is operated by 
means of a removable key, as this allows the locking 
of the receiver by removal of the key. 

FIGURE 101 

Yaxley supplies two controls equipped with this 
type shaft. These are: 

SR1'251-250,000 ohms-No. I Left -I land taper. 
SRP252-500,000 ohms-No. 1 Left -Hand taper. 
These controls have the Yaxley attachable switch 

feature. In addition THE SHAFT MAY BE CUT 
OFF FLUSH WITH THE BUSHING wherever the 
application requires a control having a slotted shaft 
which is flush with the bushing. Such controls are 
used by certain models of Arvin, Ford and RC \ 
Auto Receivers. 

For the replacement of the slotted type shaft where 
the length of the shaft lies between I /4" and 2" (as 
measured from the bushing), Yaxley presents in 
Figure 102 the type of shaft used in Yaxley con- 
trols-types: 

U('311-250,000 ohms-No. 1 Left -Hand taper. 
UC512-500.000 ohms-No. 1 Left -Hand taper. 
UC.514-1 Meg.-No. 1 Left -Hand taper. 
TI(19020-2 Meg.-Tapped at 1 uteg. Special 

Tapped Taper. 
These controls will s tptiy a replacement for any 

automobile receiver requiring a slotted shaft less 
titan 2" long. 

FIGURE 102 

Figure 102 shows that this shaft is equipped with a 
sleeve. When cutting the shaft it is advisable to 
cut through the sleeve, except in rare cases 
where it is necessary to have the sleeve project 
beyond the end of the shalt. 

For replacing controls having a slotted shaft 
over 2" in length, \'axley presents the UC515 which 
is truly a Universal Control. 

FIGURE 103 

Figure 103 clearly reveals that \'axley Control Type 
UC515 of 500,000 ohms No. I Left -Hand taper will 
readily replace any control wherein the shaft length is 
not more titan 5 1/2". 

By cutting off the shaft and using the coupler 
to connect It to the control, you may easily and 
quickly make a replacement. 

Because controls of values other than 500,000 ohms 
rarely are equipped with a slotted shaft greater than 
2" in length, Yaxley, has not found it necessary to 
furnish the above described type of control in values 
other than 500,000 ohms. 

For your convenience, and to assure that you 
may replace most any control which may have a 
slotted shaft, Yaxley supplies a Slotted Extension 
Shaft-RS215 as shown in Figure 101. 

FIGURE 104 

QUICK AND EASY 
REPLACEMENT OF 

CONTROLS 

Replacement of controls in receivers will always be 
an easy and simple matter if the instructions outlined 
in this chapter are followed. 

If the following tabulated procedure is followed, you 
will find a great saving in time and labor. 

1. Before removing the control, or even un- 
soldering the leads TRACE OUT THE CIRCUIT 
and be sure to note the connections of the leads to 
the control. It is advisable to make a sketch so as to 
prevent confusion when attaching the leads to the 
new control. 

2. Remove the control from the chassis. 
3. Measure the overall resistance. If the control 

is burned out, it will be necessary, to open it and 
measure the various remaining sections of the resist- 
ance, and from this total, calculate the amount of 
resistance which has been destroyed, so as to obtain 
the overall resistance value. 

4. Ascertain the taper. To measure the taper, 
it it only necessary to set the moving arm of the 
control at the center of i s arc of movement. It is 
not necessary to remove the cover to do this, inasmuch 
as the shaft of the control may be marked, its total, 
travel ascertained from this mark by rotating the 
shaft. then set the mark at the center of the indicated 
travel. With the arm of the control at the center 
of its rotation; measure the resistance of the 
two halves of the control. When facing the shaft 
end of the control and with the terminals down or 
toward the operator, if the resistance between 
the center terminal and left-hand terminal la 
lower than the resistance between the center 
and right hand terminal, replace with a Yaxley 
No. 1 Left-liand tapered control. If the resist.. 
anee between the center and left hand terminal 
is greater than that between the center and 
right hand terminal, the control should he re- 
placed with a Yaxley No. 2 Right -Hand tapered 
control. 
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In case the resistance of the two halves of the 
control is equal, a Yaxley control of No. 4 taper 
should be used. 

5. If the control is tapped, measure and note 
the resistance between the left hand terminal 
and the tap. 

6. At this point, you have the following information 
which is to he used in selecting the correct Yaxley 
replacement control: 

(a) Circuit. 
(b) The overall resistance. 
(c) The taper. 
(d) Tap value (if control is tapped). 
(e) Shape of shaft. 
Procedure: 
If shaft is of standard 1/4" diameter (regardless 

of milling [flat] on the shaft), proceed as follows: For 
purposes of explanation we will assume that we have 
the following information: 50,0110 ohms resistance, 
left hand taper and no tap. Therefore, it is necessary 
to consult only a listing of Yaxley controls and select 
a control of 50,000 ohms No. 1 Left -Hand taper. 
which will be the Yaxley type K12. 

However, if we are dealing with a tapped control, it 
is necessary to consult the table of Yaxley TRP 
controls, first looking for the TRP control having an 
overall resistance value nearest that of the original. 
Then choose the TRP control having the same overall 
resistance which is tapped at a value nearest that of 
the original. The above procedure is simple, Isn't 
it? It will save you time and headaches. Try it 
and be convinced. 

"A" NOTES 
Explanation of "A" Control Notes 

The following section of the MALLORY-YAX- 
LEY ENCYCLOPEDIA is without doubt the 
finest and most helpful compilation ever pre- 
sented to servicemen. 

This section of the encyclopedia enables you 
to have detailed instruction on replacement of 
controls. it also allows us to be perfectly frank 
with you. it permits the listing of receivers and 
information which will enable you to make a 
quick replacement. 

WE STRONGLY ADVISE FOR YOUR OWN 
BENEFIT THAT YOU READ "A" NOTES. IT 
WILL SAVE YOU TiME, WORRY, ANI) MONEY. 

Al-Shape of shaft unknown; if slotted or 
tongue shaped see Yaxley UC511, UC512, 
SRP251 or adapter shafts RS245, RS246, 
etc. (See article "Auto Controls"). 
AZ-This control used on some types of this 
chassis in place of the first mentioned con- 
trol. 
A3-Mechanics of control unknown; select 
proper Yaxley control having resistance and 
taper given, or if value is not given, see 
Note 5. If control is of two sections use a 

Yaxley dual. See Note 1. 

A4-This control used on later type of this 
chassis. 
A5-Resistance value unknown; measure 
the overall resistance; if control is burned 
out use the method given under heading 
"Determination of Taper," then select. Yax- 
ley control having an equivalent resistance 
of the taper suggested. If not suggested see 
the article, "Determination of Taper." 
A6-Use Yaxley GG if there is sufficient 
space; if not change circuit to use G12. See 
Circuit No. 6. 

A7-Circuit was changed during production 
so as to use a 500M control. 

A8-This receiver was originally equipped 
with either a Yaxley wire control of 6M 
ohms, or a carbon control of 30M ohms. 
Yaxley Type Y control will replace either of 
the originals. however, if you wish a wire 
control use the Yaxley F7. 
A9-Space available unknown; if not sufii- 
cient, for the Yaxley DRP119, change the 
circuit to the ordinary "Ant. -Bias' circuit as 
shown in Circuit No. 6 and use the Yaxley 
(:12 control; this will be both easy anti 
satisfactory. 
A10-irnproved signal attenuation may be 
obtained by connecting the left-hand ter- 
minal of the control to the antenna. This 
gives the ordinary Bias and Antenna type 
of control circuit. 
A11-Original control is in filament circ it. 
Change to Circuit No. 2 and use Yaxley type 
G12. 
Al2-AK receivers for which Yaxley SRP- 
239 is specified may be serviced with the 
Yaxley silent carbon control type E12 by 
installing it in the original Bakelite control 
housing. This is easily accomplished and 
gives a smooth, silent control. See note 30. 

A13-See instructions on page 123 for use of 
Yaxley No. 7 Switch. 
A14-Check original control or circuit to 
ascertain if tite minimum bias resistor is in- 
cluded in the original control. If so use the 
Yaxley minimum bias plate on the wire con- 
trols, or if a carbon is recommended, use the 
adjustable resistor. 
A15-Requires use of Yaxley shoulder nut. 
A11260-12 and also the regular nut. Arrange 
so that control is set hack from the panel so 
as to clear the dial. Yaxley extension bushing 
E11247 might be used. 

A16-May require use of Yaxley bracket 
1111248. 

A17-Note: This replacement requires the 
expenditure of some mechanical ingenuity 
when installing the control; however, the 
control will be satisfactory in operation. 
A18-Note: Some of these chassis use the 
Yaxley Type GG Dual Control. 
A19-Note: Measure resistance between 
left-hand terminal and tap ( when facing 
shaft, terminals at hottom),and select Yax- 
ley TRP having same overall resistance and 
tapped at a value nearest that of the original. 
A20-Originally a dual control, this circuit 
is easily adaptable to the Yaxley Type G12 
Control by using Circuit No. 6 as given in 
the schematics. Refer to Note 14 when in- 
stalling the control. If desired, Yaxley 
D11131 19 is suitable for this circuit. 
A21-This receiver may require a control 
with a portion of the shaft of smaller di- 
ameter to clear the dial; if so, use Yaxley 
S R P275. 

A22-Note: Use Yaxley extension shafts 
I1S242 and RS244. These shafts are attached 
to the Type T Control and cut to the proper 
length, preferably by cutting the shaft of the 
Type T Control and the RS242 Shaft. 
A23-Note: When using the Yaxley SRP185 
with metal shaft, be sure to gro 1 the shaft, 
near the front of the set by means of a pig- 
tail, if there is any tendency toward oscilla- 
tion. 

A24-Extension shaft required; use 11S244 
for 3/16" diameter. For 1/4" diameter use 
11S242 or 115243. 

A25-Note: If shaft,of iJC7i12 Control is not 
of sufficient length use the Yaxley Type N 
Control and extension shaft 11S245. 

A26-Note: Some of these chassis use a 

dual control; Yaxley GG is correct replace- 
ment. 
A27-Used on first type of this chassis. 

A28-Volume control for radio tuner sect ion. 

A29-Volume control for radio amplifier 
sect ion. 
A30-Note: This is a replacement strip to be 
installed in the original housing. 

A31-Parallel the two sections of the Yaxley 
No. 7 Switch to prevent, overload; see page 
123 for instructions on the use and connec- 
tions of the Yaxley No. 7 Switch. 

A32-it is suggested that this receiver be 
changed to use type '36 tubes in place of the 
24 and 26 types, and the 37 in place of the 
01A. 

A33-1equires Nos. 203 and 212 washers. 

A34-"Kennedy" made by Detrola; see 
Detrola Model 1000. 

A35-Note: Controls SRP276 and S11P277 
are to be used together and neither is to be 
used with any other make of control. 

A36-Note: Mechanical features unknown; 
we suggest Control SRP276. 

A37-The original values were 500\1 and 
100M. The change to Dual Control Type 
LM (that is, 100M and 250Á1) will not be 
notioeable. Connect the front section of the 
control in the grid circuit of the 33 with the 
grid to center terminal, coupling condenser 
to right-hand terminal, left-hand terminal to 
bias supply. Connect rear section center 
terminal to grid (cap) of 1:16, right-hand 
terminal to coupling condenser and left-hand 
terminal to bias supply. Note: Terminal 
order as viewed from shaft end with ter- 
minals down or toward operator. If switch is 
required use Yaxley No. 7. 

A38-Note: The Antenna section of this 
control is wired as per schematic No. 4. The 
other section is wired as follows: the center 
terminal o type '30 plate, the right-hand 
terminal to "P" of the audio transformer, 
and the left-hand terminal to "B" positive. 
Yaxley GK should make a satisfactory re- 
placement. However, the Yaxley DI11)213 
wired with the rear section in the grid circuit 
of the 1st A.F. ('30) as per schematic; No. 15, 

and the front section wired as per schematic 
No. 2, will g've better attenuation in areas of 
high signal intensity. 

A31-Note: Switch used on later types and 
model KDC only. 

A40-Note: Switch used on volume control 
only on the chassis having a tone control. 

A41-Connect left-hand terminal to chassis, 
center terminal to screen circuit, and right- 
hand terminal to positive 67.5 volts. (View 
control from shaft end, terminals down or 
toward operator). 

A42-Note: Cut off the shaft of the SRP251 
Control flush with bushing. 
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A43-Note: Original control was of the in- 
ductive type. Replacement, with a variable 
resistancecontrol is highly satisfactory. Con- 
nect, the left-hand terminal to the antenna 
and grid, and the center terminal to ground. 
(Control viewed from shaft end, terminals at 
bottom). 

A44-()riginal control is a dual; however, 
only one section is to be used at any one 
time. The 1 axley G7 is a perfect replace- 
ment for the Antenna Shunt section which is 
most commonly used. 

A45-Note: When replacing the tone con- 
trol, use Yaxley 'Bracket. R B249, or lile out 
the hole in the original mounting bracket. 
Be sure to use only the left-hand and center 
terminals of the control. 

A46-Original dual control is replaced with 
single Yaxley Y I00í l P, which is connected 
as follows: Center terminal to first audio 
plate, left terminal to ,one condenser, and 
right, terminal through 5,000 ohm resistor 
to B positive. 

A47-I f original control is wire and carbon, 
use Yaxley 1)111'307. If original is carbon in 
both sections, use 1)11P211, with the front, 
sect ion (nearest the shaft) for the screen 
circuit and the rear section for the Antenna 
circuit. 

A48-Refer to schematic 14. The original 
control was in the filament circuit. We rec- 
ommend a change as per Circuit No. 14 

using a Yaxley Type "M" Control as a 

shunt across the detector grid coil. 

A49-The DII P222 Control was originally 
made wit h a short shaft for use in the chassis 
180 (model 181), and requires the use of two 
I1S242 extension shafts when used in the 
chassis 1110 (model 101). 

The DRP222 is now being made with a 

7 5/32" shaft to lit the chassis 100. When 
used in the chassis 180 this shaft should be 
cut, off at a point 1 3/8" from the body of 
the control. 

Note: The chassis 100 requires the use of 
three terminals on the rear (phono.) section 
and only the center and right-hand terminals 
of the front section. 

In some cases bet ter ratio of signal at tenu- 
al.ion is obtained by connecting the left-hand 
terminal of the front section to the Antenna 
so as to obtain a signal attenuation in addi- 
tion to the bias increase. 

A50-The 1)11P117 Control is an exact re- 
placement fur the l axley original. The 
1)11P242 Control is an exact replacement 
for the control in the Bakelite housing. 

A51-Requires Yaxley FS251 flexible shaft. 

A52-Requires Yaxley FS252 flexible shaft. 

A53-This control does not require the fixed 
resistor shunt. 

A54-When installing the "CE" control, 
connect the front section to the Antenna 
circuit and the rear section to the bias cir- 
cuit. This is the reverse of the original but 
has been field checked and found to give 
satisfactory results. 

A55-The Yaxley No. 14 Switch has four 
terminals which must be connected as fol- 
lows: one terminal to chassis. one terminal to 
white lead and one to black lead with white 
tracer. Disconnect. the 1,500 ohm resistor 
from the chassis and connect it between the 
remaining switch terminal and the remaining 
lead, which goes to C-9 volts and to the grid 
returns of the 11146 and 1E7G. 

A56-The Yaxley DIIP114 has a 250 ohm 
front section for the bias control (Circuit 8) 
and a 5000 ohm rear section for the antenna 
control (Circuit 2). Original control may 
have had sections in reverse order. 

A57-The original control is two nregobms. 

A58-Left-hand terminal (control viewed 
from shaft, end, terminals down) must be 
grounded to chassis. 

A59-Note: The original switch has three 
terminals, only two are actually used, the 
other is a "tie" point. When using the Yax- 
ley switch, solder together and tape-the 
wires formerly connected to this "tie" ter- 
minal. 

A60-May require use of Yaxley E11217 
extension hushing. 

A61-Can be replaced with Standard Yax- 
ley Control. \lay require use of ItR218. 

A62-Although the Yaxley control is of 
greater diameter than the original, it will 
satisfactorily replace it. Cut off the slotted 
shaft to the correct length, by sawing 
through the sleeve. File the slot in the shaft 
until it will fit over the driving shaft, then 
slightly crimp one end of the longer piece of 
Yaxley sleeve until it fits the driving shaft 
snugly. Push the sleeve, crimped end first, 
up on the driving shaft, then install the 
control (being sure to ground the left-hand 
terminal) and pull the sleeve down over the 
junction of the driving shaft and the slot 
over the control shaft; the result is a good 
permanent replacement with an easily ob- 
tained silent Yaxley control. 

A63-This control may be replaced with a 
Standard 1112 Control if the knob is re- 
placed with either a push on or set screw t ype. 

A64-This control is easily replaced by 
using a Yaxley TIlP6117, No. 6 Switch, 
E11247 Bushing, and FS250 1' lexible Shaft. 
l'se either the solid portion of the old shaft. 
or any 1/4" shaft such as the 1 /4" p urtion of 
a 1 axley 11S212. This replacement is easily 
accomplished. 

A65-for emergency replacement use SIIP- 
265 Control 

A66-Wire the switch so that it is shorted 
when control is turned to extreme counter- 
clockwise position. (See chapter on "Attach- 
able Switches.") 

A67-Disregard the tap in this replacement. 

A68-File shaft to duplicate original. 

A69-This control requires two Yaxley RS - 
212 Extension Shafts or the EC240 Coupler 
and a suitable length of 1/1" shaft. 

A70-This replacement, (L) requires a slot, 
to be filed or sawed in the shaft of the "L" 
control, or change of the knob to the stand- 
ard Philco push -on type. 

A71-Note: Requires a 100111 No. 1 Taper 
or "L' Control (subject, to the instructions 
in Note 70) for replacement. In some cases a 

UC5I I Control is satisfactory. 

A72-The EC240 is a 1/4" shaft, coupler 
having an internal sleeve to reduce the 
diameter to 3/16". 
A73-For this replacement, we advise a 

change in the volume control circuit, to 
correspond to Circuit No. 8. Use an A3151 P 
Control and a 4,500 ohm Fixed Ilesistor in 
series, in place of the original tapped control. 

A74-Due to the many variations in both 
circuit and control, we advise measuring the 
original control carefully and duplicating 
with similar Yaxley Control, or returning 
original to Yaxley for duplication. 

A75-This replacement recommendation is 
applicable only when the customer does not 
desire tone control operation on the broad- 
cast band. 

A76-Improved operation may often he ob- 
tained by removing the shunt (6\1 ohms) 
resistor across the control and using the 
Yaxley E Control. In extreme cases, use a 

Yaxley E7 Control and connect as per Cir- 
cuit No. 6. 

A77-If original control has 3/16" diameter 
shaft end, use Yaxley RS244 Extension 
Shaft. 
A78-11eplace with an A2M1P Contro and 
an EC210 and a portion of 1/4" shaft taken 
from the old control. 

A79-If trouble with oscillation is encoun- 
tered in this set, the addition of a 5\1 ohm 
resis or, connected from antenna to ground 
will usually effect a cure. 

A80-Re Sure to check the series resistor 
between the screen circuit and R positive! 
It it is riot a full 20.000 ohms or if it is of the 
carbon type REPLACE it with a Wire 
Wound 20,000 ohm resis or. This will pre- 
vent the control being burned out and the 
possibility of a dissatisfied customer. 

A81-Select a Yaxley TRP Control of 
50(1.00(1 ohms total resistance having a tap 
at the same resistance \aluue (as measured 
from left-hand terminal) and slot the shaft. 

A82-The voltage applied across the SIII'- 
261 Control should not exceed a maximum 
of 170 volts. If the voltage exceeds this 
value, the control will burnout. Important: 
Ile sure that the bias on the tubes is at, the 
rutted value when using the S11P261 Control 
a§ a plate voltage control. 

A83-The Yaxley D11P221 Control is an 
exact replacement for the dual control used 
on the 50, 60, and 70 Series receivers, al- 
though it was used interchangeably with the 
SI11'261 Control in the earlier 50 and 611 

series. In many cases a change of circuit to 
the antenna -bias type, and the use of the 
Yaxley 117 Control will give much better 
control action. 
A84-Question as to available space. If suf- 
ficient, for I 1/2" diameter control use a 
Yaxley "Y" Control. 
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\TAX LEY 
REPLACEMENT CONTROLS 

ACCESSORIES 

here is a volume control line designed by 
service men for your convenience and benefit. 
A completely UNIVERSAL replacement line- 
Universal controls for 90% of your work, plus a 
minimum number of necessary special controls. 
Remember -90% of the usual "special" controls 
on the market are merely equipped with the 
correct length of shaft. 

"UNIVERSAL." By this is meant that all 
products arc deliberately and carefully designed 
so that you may make a dependable repair in 
the easiest and quickest manner. 

EXCLUSIVE FEATURES 
OF YAXLEY CONTROLS 

Three years of constant research and develop- 
ment have resulted in the best Volume Control 
ever known. Look at these features. 

Silent operation. A new development-the re- 
sult of design and engineering conducted for 
your benefit. 

1. "The Roller That Does Not Roll." This 
exclusive Yaxley contact design maintains a con- 
stantly dust -free surface element and is further pro- 
tected by Vaxley's dust -proof shield. The best type 
of contactor as recognized by leading contact en- 
gineers. 

Vaxley engineers recognize the basic law of physics 
that there is friction between moving objects. Vaxley 
provides a firm pressure on the roller, but this is 
opposed by a carbon element that can "take it." 
It does not require mollycoddling as on ordinary 
elements where the pressure must be kept low to 
prevent destruction of the element. 

2. Pure Silver Shortouts! Used for clean-cut. 
quick, positive switch action. Assure zero signal before 
switch action and a never failing contact between 
terminals and carbon on the element. 

3. Silver to Silver Contacts! Used between all 
moving current carrying parts. Another Vaxley su- 
periority. Silver oxide is a conductor. No trouble will 
ever be experienced due to oxide insulating films as 
would be the case with brass or copper. 

4. Perfect Contact! Vaxley controls have perfect 
contact between moving arm and carbon element. A 
true and uniform area of contact is effected on the 
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element at all points. Notice the track. It does a real 
jolt of contactingl Other methods only hit the high 
s,']ots. 

5. Perfect Smooth Taper! Controlled by geomet- 
ric design; no sudden changes in resistance value. 
There is no guesswork, or "cut and try" method with 
"Geometric Design." Yaxley elements are sprayed by 
mathematically designed methods. Tapers are feather - 
edged to insure electrical smoothness and are applied 
in rapid succession to permit flow between joints. 
That provides perfect mechanical smoothness. Only 
Yaxley has such perfect control of taper. 

EY: ; 
6. New Spring Wedge. Vaxley Wire Wound Con- 

trols are also new. They embody a new spring wedge 
design, which definitely eliminates any possibility of 
loose terminals. Expansion and contraction due to 
temperature changes are taken up by this patented 
spring which holds the element and terminals firmly 
in place. 

Low Humidity Coefficient! Less than 15% re- 
sistance change when subjected to 110°F. 90% reki- 
tive humidity for 100 hours. No need to fear "damp 
spots." Yaxley controls will work in all climates. 

Negligible Voltage Coefficient! Vaxley controls 
are the same in all circuits, truly universal regardless 
of voltage. It is almost impossible to separate this 
coefficient from the temperature coefficient, but it 
will not exceed 4% or 5% per 100 volts. 

Extremely Low Temperature Coefficient! Yax- 
ley controls are not limited by climate. They give 
perfect performance everywhere. Temperature does 
not affect a Yaxley control. This coefficient does not 
exceed 5% for 80° C. change and the combined tem- 
perature and voltage coefficients will not ordinarily 
exceed 5% for 100 volts and 80° C. rise. 

Highest Current Carrying Capacity of Any 
Carbon Control. Careful engineering has raised the 
dissipation factor of Vaxley carbon -type controls 
above the common one -watt rating. 

Uniform Characteristics. All Vaxley controls are 
held to rigid, detailed specifications, and are manu- 
factured for you to the same exacting specifications 
that are required by original equipment users. In- 
spection limits are rigidly enforced. 

Long Life. 25,000 to 50,000 and over complete 
cycles, borne out in over 3 years testing. Yaxley con- 
trols have a longer operating life. Resistance changes 
10% or less in 50.000 complete cycles, or 100,000 
posses of the contactor. 

Long Shelf Life. Vaxley controls will never go 
"stale." Age will not affect them nor in any way 
change their excellent characteristics. 

Permanently Identified. A non -removable ink 
assures permanent identification for your convenience. 

"UNIVERSAL SHAFT" 

This long, specially designed, aluminum alloy shaft 
will save you time and labor, because it is so easy to 
cut (no saw required). Either type of push -on or any 
see -screw type of knob may be used without filing 
The long 3' length is ample for ordinary work, and, 
where necessary, a greater length is easily secured by 
using Yaxley Extension Shafts. The illustration shows 
the easy breaking feature. 

"Just notch it, then break." Always cut the notch 
rather deeply, with either a file or a pocket knife. then 
hold the shaft near the cut with pliers, and bend back 
and forth once or twice, as shown. Simple, easy, and 
no burrs. 

PUSII-ON KNOBS requiring a 1/32' flat on the 
shaft (Phil o) are easily attached. Place the insert in 
the groove at the end of the shaft, and press on the 
knob. The 3/32' type of push -on knob (Crosiey and 
RCA) is readily attachable. The edges of the groove 
should be scraped or cut away until level with the 
bottom of the groove. This is easily accomplished with 
a file, a knife, or with the edge of a screw driver. 
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THE ADJUSTABLE BIAS 
RESISTOR 

i 

This time, labor and money saver is exclusively 
Vaxley. All Vaxley carbon and wire controls for 
cathode or \menna Bias circuits. are provided with a 

simple minimum bias resistor (an adjustable stop 
plate), easily and quickly adjusted to the proper value. 

(Some manufacturers use a portion of the volume 
control element, as a resistor, to supply the correct 
minimum bias to the tubes at full volume position of 
the control.) 

FIGURE 1 

Figure I shows the Vaxley Stop Plate and the 
numerals I to 5 on the shell of the control. 

FIGURE 2 

Figure 2 illustrates the setting of the plate. Position 
1-100 ohms. position 2-200 ohms, position 3-300 
ohms, position 4-400 ohms, position 5-:.10 ohms, 
all with the usual commercial tolerance of approxi- 
mately plus or minus 10%. 

For resistance values other than the values given, 
the indicating bump may be filed off the plate and an 
adjustment made with an ohmmeter. 

FIGURE 3 

Figure 3 illustrates a method of locking the plate in 
its proper position while mounting the control. Some 
servicemen prefer to merely hold the plate in its 
proper position and let the mounting nut perform the 
dual function of mounting the control and holding the 
plate. 

Yaxley carbon controls are equipped silt a 

small easily adjusted external resistor, .which 
has a total resistance of 51111 ohms, for use as the 
hias resistor. 

FIGURE 4 

This unit is to be attached to the right-hand ter- 
minal of the control, as per figure 4, and the clip at- 
tached at the correct point and firmly clamped with 
ordinary slip -joint pliers. after which tit.. unused 
portion may lie clipped off with "diagonal" or "side" 
cutters. The lead from the cathode circuit connects 
to the end of the resistor. 

YR XLEY 
A'I"I'ACIIABI.E SWI'rCIIES 

SWITCII PROBLEMS CLARIFIED 

Vaxley attachable switches are equipped with a 

bayonet and slot arrangement which assures a definite 
location and placement on the back of the control. 
This unique feature of Vaxley controls is furnished for 
all Universal replacement controls, both wire and 
carbon. 

Controls are covered with a protective dust plate 
(Figure 5) which is easily removed. 

FIGURE 5 

To attach the switch, first remove the cover from 
the back of the control. 

Second, holding the shaft in your hand, turn the 
shaft as far as it will go in a clockwise direction. Third, 
make certain actuating arm in switch is in proper 
position as shown. 

ACTUATING 
ARM 

Fourth, insert the tongue of the switch into the slot 
from which the cover was removed. 

Fifth, push up slightly on the switch and it will snap 
into position, when it is again pushed down. 

NOTE: If a switch does not fit properly, it is due to 
mishandling, and is easily restored to perfection by 
bending the tongue down into the switch by means of 
"small nosed" pliers. 

Ya:ley Attachable Switches: 
No. 6-Single pole, single thro v. 
No. 7-Double pole, single throw. 
No. 8-Single pole, double throw. 
No. 13-Three pole, single throw, shorting. 
No. 14-Four pole, single throw, shorting. 

No. 6 is a heavy duty switch for general use on 
both battery and power type receivers. 

No. 7 is for use on battery receivers where it is 

necessary to break both the "A" and "B," or the "A" 
and "C" battery circuits. 

In addition No. 7 may be paralleled to give a greater 
current handling ability than that of the No. 6; how- 
ever, this is rarely necessary. 

No. 7 may also be used as a Three pole, single throw 
shorting type of switch as illustrated in Figure 6. 

FIGURE 6 

SCHEMATIC 
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No. 8 is for use where it is desired to close one circuit 
during operation of a control, yet open this circuit 
and close another when the control is turned to the 
off position. This is us tally found on radio -phonograph 
combinations. Figure 7 shows the proper connections 
of the No. 8 switch. 

FIGURE 7 

No. 13 is for use on battery receivers because it is 

often necessary to open the "A," "B," and "C" 
battery lines to prevent useless discharge of the bat- 
teries. Figure 8 shows connections. 

FIGURE 8 

No. 14. Like the No. 13, this switch is for use on 
battery receivers. It allows one additional circuit to be 
opened and although there are only three battery 
circuits, the wiring of many late battery receivers is 
such that it is necessary to open four circuits. Figure 
9 clearly shows the connections for this switch. 

FIGURE 9 

ACCESSORIES 
THAT QUICKEN AND 
EASE YOUR \\ OR 

The few minutes spent in looking at the pic- 
tures of these parts and reading the clear ex- 
planation of their practical use will give you a 
tremendous advantage over your competitor. 
With this knowledge you can quickly esrimare 
a repair. You will not be bothered with tinte - 
wasting mental questions about how to do the 
job. 

Vaxley Universal replacement controls are so de- 
signed that they will service at least 90% of all your 
work. The remaining 10% require either a "special" 
control or an adaptation which will enable you to do 
the job with a Universal control. For your benefit and 
to assure you that you can always make the repair 

ith easily obtainable Vaxley parts, we have designed 
many accessories which enable you to make re- 
pairs quickly and easily and which therefore 
assure satisfied customers. 

Yaxley accessories enable you to make profits 
quickly. 

121 

RB 248 
Bracket 

RS 242 
RS 243 
RS 244 
RS 245 
RS 246 

Extension 
Shafts ? 

I 

MOUNTING BRACKETS 

When needed, there is no substitute. Use t hem 
to replace old type controls which were mounted 
by means of screws. Use them to relocate old 
controls, thereby shortening lead length and 
avoiding oscillation. 

Experimental work is easy, particularly when 
the brackets are used to mount controls and 
other parts, either on a breadboard or panel job. 
STUDY TIIE ILLUSTRATION. 

Note, also, the use of Yaxley extension shafts. 
See how easy it is to bend the brackets to meet 
the different requirements. ":A,' "R," and "C" 
show the use of the R11248. "I)," "E," and "F" 
show the use of the R11249. They're inexpensive, 
too. 

L' 

º° r NO, 

f 4 1 

--e I 4 

RS242 with its I /32"flat is used wherever a push -on 
knob of this type or a set -screw type of knob is to 
be used. 

RS243 with its 3/32" flat is for the 3/32' type of 
push -on knob. 

EXTENSION SHAFTS 
Q 

to . 
_ So useful, widely used and in great demand. T 

rs.. 

_t 

1.00k :VI' 1' i l Is 1' I t: i'U 1t E: See how every" neces- 
nary type of shaft is trade available for your use. 

1 1 ..L 
k- I 4 

R 5-242 R55-246 

(ZIRERRR!7 R5.24- EC240 

R5244 
USE Of EC -240 

R5-245 

YAOIET WITH R5-244 

YAYttY WITH R5-242 

In their order are: RS212, RS243, RS21I, RS245, 
RS216, each of which is explained. Notice Shaft 
Coupler IiC2-10. 

RS244! Look. here is the answer to that 3/16" di- 
ameter shaft problem. Use the RS244 and a Universal 
Vaxley control whenever you meet a 3/16" shaft 
control. 

8-3Z rrfDtJ'"J¡ j II 
h 

v.. 
I. 

1*'" U. I- 

1 --é-1-271 

RS245 for Auto Radio Control! Why wait for an 
exact control or rush around, losing time, hunting a 

replacement? RS245 with a Yaxley Universal control 
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has saved many dollars for servicemen. It's easy to 
use. If the length of the original control shaft is two 
(2) inches or less, cut off the Yaxley control shaft at 
1/4" from the bushing. Then cut the RS -21:i to the 
proper length. attach it to the control and the job is 

done-and stoney in your pocket. If the original con- 
trol shaft is over three inches long, either cut off (if 
necessary) the Yaxley control shaft or cut the RS215, 
so as to obtain the correct length. (See Figure 10). 

Original Auto Radio Control 

Yaxley Replacement with RS245 

FIGURE 10 

RS246 is also for Auto Radio Controls and should 
be used where a tongue -shaped shaft is required. 

The tongue is roughly finished because it is often 
necessary to file this shaft to the desired dimensions. 
This is easy because of tite soft brass material. 

A JZ THQ 

EXPERIMENTERS will find hat by inserting 
the RS246 within an RS245. they can obtain a positive 
drive in a rotary direction, yet be able to vary the 
length of the shaft at will. This gives a "push-pull" 
and rotary motion with one shaft. 

EC240. This is a real shaft coupler. It is ve y useful 
to couple two I /1" diameter shafts, or a 1/4" shaft to 
a 3/16" diameter shaft. Remember the Yaxley EC210 
the next time you have such a problem. Look at the 
illustration on page 121. 

EB247. A necessary accessory where the control 
must "set back" from the chassis so as to clear a dial 
or switch. Easy to use. Just screw it on the bushing of 
a Yaxley control and then install the control. The 
effective length is 5/8". If necessary, use two. Ex- 
tremely useful when sera icing Philco receivers. 

Yaxley Control with ER247 

U11241. Ar last. A universal panel bushing! 
Now you can easily make that "gadget" for here is 
the necessary bushing. 

NU'T'S!!! 

No, we are not sarcastic! We are speaking of 
"nuts" for controls, switches and other parts. Look 
at this picture, here is every kind of a standard 3/8" 
nut that you will ever need. 

1 0 
50/.02602 NO 54126042 50255 50234 NO2.3,3 50.232 

There is the common flat hexagon nut No. 232 as 
supplied on Yaxley controls. No. 255 nut is for 1/8" 
panels. 

SHORT SHOULDER nut No. A11260-12 for use 
on medium thick panels and for jacks and other 
similar parts. 

LONG SHOULDER nut No. A1129)-^ for those 
thick panels. Will mount a control on a 3/4" panel. 
In addition it may be used as a "safety" to prevent 
tampering with the setting of a control or switch; just 
screw it on the bushing with the hexagon end next to 
the panel. It looks nice, too. 

FLEXIBLE SILUV7'S 

Here IS something. Use them to replace "wire 
shaft" controls. Use then[ for your experimental 
work. Look at the. pictures. See the different shaped 
ends. Look at the Yaxley control fitted with one so as 
to replace a "wire shaft" control. 

Properly used. these shafts will equal or better the 
life of a "wire shaft" because they are not subject to 
steel "fatigue. ' 

Made of special rubber compound surrounding a 

flexible copper wire core and covered with a varnish 
protected braid, they offer a very low "capacity" 
coupling between units. 

Note: All types of flexible shafts are limited both as 
to the angle of the center lines of the driving and 
driven shafts and to the amount of "twist". or torque 
which may be applied. The illustration (Figure 31) 
shows the practical limits of these shafts as to angle of 
operation. The "load" should not exceed 50 "inch 

¡ 

FIGURE 31 

ounces" torque, for the least "whip" (which is useless 

rotation). These shafts will readily operate a dual 
volume control with a line switch attached, or a light 
multiposit ion switch. 

1 
-1,11- ,,,,. ...,... 

- 
4, r i ,- 
-t o , ̀ 

S ílr --I ly- ,t 

FS250 is for general use, where a flexible coupling is 

required between two 1/4" shafts. 
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FS251 has a I5/61" diameter hole, 1/2" deep with 
a transverse pin to be used with a Universal Yaxley 
control to replace Auto Radio Controls having a 

slotted end on the driving shaft, such as used by 
Philco on their models 805, 806 and others. 

FS252 has a 5/32" diameter hole approximately 
1 2" deep and is equipped with two set screws op- 
posite each other. It is for use with the proper Yaxley 
Control as a replacement for wire shaft controls which 
are used with a driving shaft having a small diameter 
round end, such as is used on Philco models D and 
AC989 (122). 
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FS253 has a 1/4" diameter hole, 1/2" deep and is 

equipped with two set screws located at 90 degrees to 
each other. It is for use with a Yaxley Control, to 
replace the original wire shaft such as is used on 

Chevrolet model 364441. 

No. 178 Yaxley Volume Control Wrench is for 
all standard control hexagon nuts. 

HARDWARE 

Your attention is directed to Yaxley hardware 
items: 

Bakelite head tip Jacks and tip plugs. 

llar knobs, Round knobs. 

Cable-Plugs, Jacks, .tack Switches-Push 
Button Switches-Circuit opening switches. 

Jewels. 

Dial lights-Panel lights. 
Many other useful items are all beautifully 

illustrated and described in the new Yaxley cat- 
alogue. Look them over. You will find many 
uses for them. 
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SECTION CONDENSERS 

771E "HOW ANI) WHY" 
OF CONDENSERS 

A condenser, or as it is more rightly termed, a 
capacitor, consists of two conducting plates sepa- 
rated by a nonconducting medium called the 
dielectric. 

The popular explanation of a condenser is, that it 
is an electrical device capable of storing a charge 
of current when voltage is applied to its terminals. 
Applying direct current to the condenser estab- 
lishes a static charge in the dielectric, the voltage 
of which is of opposite polarity to that of the charging 
or applied voltage. The value of the static charge 
rises until the voltage is equal to the charging 
voltage. \When this point is reached the charging 
voltage is opposed by the voltage of the electro- 
static charge in the condenser, and there can he 
no further "flow" of current unless THE 
CHARGING VOLTAGE EITIIER RISES OR 
FALLS. 

Let us see what happens when the applied voltage 
rises or lowers in value in respect to the voltage of the 
established electrostatic charge: 

First-If the charging voltage rises above the 
electrostatic voltage, additional current will 
"flow" through the condenser until the electro- 
static voltage again equals and opposes the applied 
voltage. 

Second-If the applied voltage falls below the 
voltage of the established electrostatic charge, 
CURRENT WILL FLOW FROM 'I'l1E CON- 
DENSER INTO THE CIRCUIT until the electro- 
static voltage again equals the applied voltage. 

SUMMARY OF THE 
ACTION TAKING PLACE 

IN A CONDENSER 

1. An electrostatic charge is established equal to, 
but of opposite polarity of the applied voltage. 

2. Any rise of applied voltage causes the current to 
flowfrom ~circuit intothecondenser; i.e.. "through" 
the condenser, and any fall in the applied voltage 
causes current to flow from the condenser into the 
circuit. 

This is a clear explanation of the action of a con- 
denser, especially so where it is used for filter circuits. 

ELECTROLYTIC 
CONDENSERS 

Condensers are classified according to the nature of 
the dielectric medium employed in their construction. 
Thus-cut oil condenser is one in which oil is used 
as the dielectric; an air condenser is one in which 
air is used as the dielectric; a paper condenser is one 
in which paper is used as the dielectric. 

From the description of the terminology applied to 
condensers, one might suppose that the electrolytic 
condenser uses an electrolyte-as the dielectric. This 
supposition, however, is inaccurate in that the electro- 

lyte used in the electrolytic condenser is not the actual 
dielectric material but is one of the conducting 
"plates." 

The dielectric material, or medium, in the 
electrolytic condenser consists of an extremely 
thin oxide "film" which is formed on the surface of 
the condenser anode or positive plate. 

The nature and composition of the film which forms 
the dielectric in an electrolytic condenser is not def- 
initely known. The formation and action of this film is 
understood and can be explained in rather simple 
terms. 

It is a peculiar characteristic of aluminum and a few 
other metals that when they are immersed in certain 
electrolytic solutions, or electrolytes, and a current 
passed through the metal and electrolyte to another 
electrode, a non -conducting film will he formed on 
the metal which will oppose the flow of current. 

Thus, if wetake two piecesof aluminum and immerse 
them in a suitable electrolyte and pass a current from 
one plate to the other, the current will he very high 
"hen first applied. but it will taper off until there is 
little, if any, current flowing in the circuit. This is 
termed "forming," which means the establishment of 
a film upon the surface of one of the plates. In the case 
of aluminum, the film is formed on that plate to 
which the positive wire is connected. 

The formation of the film on the plate retards the 
flow of current. If the polarity is reversed; i.e., the 
polarity of the charging voltage. current will flow. 
Thus we see that the "film" acts as an insulator 
only as long as we maintain the same polarity as 
was used in forming. 

CAI':tCa'1'Y 
OF A CONDENSER 

Capacity is the term applied to a condenser which 
indicates the ratio of the quantity of the electro- 
static charge, to the voltage. The quantity of the 
charge in a condenser is expressed in coulombs, or, 
as it is usually expressed: Q=CXV. Where is 
coulombs, C is capacity in farads, and V is voltage, 
which gives us the fundamentals for stating that the 
capacity is equal to the quantity divided by the 
voltage, or C-- O. 

V 
The capacity of a condenser is dependent 

upon : 

First-The area of the plates. 
Second-The thickness of the dielectric. 
Third-The "Dielectric Constant." 
The "Dielectric Constant" of a material is the 

ratio of the capacity of a condenser using this 
material, to the capacity of a condenser of equal 
plate area, but using air as the dielectric. The 
usual formula for "Dielectric Constant" is IC =Cs. 

Ca 
Where Cs is the capacity with the dielectric in ques- 
tion, Ca is the capacity when using air as the dielec- 
tric, and K is the "Constant." 

The "Dielectric Constant" of a material is not 
constant in value, but varies with the frequency of 
the applied current, moisture content, temperature, 
voltage applied, and other factors. 

The dielectric constant of the "film" in an 
electrolytic condenser varies with the "forma- 
t' voltage." Thus-for equal plate area, a con- 
denser "formed" at low voltage will have a 
higher capacity than one of the same area 
formed at high voltage. 

Another characteristic of the electrolytic con- 
denser filet is that it is dependent upon the - 
position of the electrolyte, inasmuch as the compo- 
sition of the electrolyte determines the max ituu m 
voltage at which the film can he formed or main- 
tained. Thus, if an electrolyte is said to be a "400 
volt electrolyte," the meaning is, that if more than 400 
volts is applied to a condenser using this electrolyte, 
the film will be punctured though not necessarily 
damaged. This is the reason why, when electro- 
lytic condensers are rated at "525 volts surge," 
it means that 525 volts is the maximum mo- 
mentary voltage which can he applied to the 
plates without puncturing the dielectric film. 

\ characteristic of electrolytic condensers is that 
a constant DC voltage when applied aids in 
maintaining the dielectric film, and because 
the film is not perfect, there will be a small 
amount of current con t inuously flowing t hrough 
the condenser. This current is called the "leak- 
age current," and for a good electrolytic con- 
denser, it is very small. The value of the leakage 
current is determined by the condition of the 
filet on the plate and the length of time it has 
been without a polarizing voltage; i. e., "on 
the shelf." - 

DRY ELEC'TROLY'TIC 
CONDENSERS 

In general, there are ran types of electrolytic 
condensers: the "WET TYPE," which uses a liquid 
electrolyte, and the "DRY TYPE" which uses a 
"P \STE" electrolyte. 

The "DR Y" electrolytic condenser possesses many 
advantages. They will not spill or leak, may be 
mounted itt any position, and in any type con- 
tainer. For instance, a cardboard carton. In addition, 
it is not necessary' to provide for the escape of 
gas, a costly and inconvenient factor. 

NECESSITY 
OF ELECTROLI TIC 

CONDENSERS 

Previous to the development of high voltage 
"DRY" electrolytic condensers, the general de- 
sign of radio receivers and amplifiers was con- 
siderably below present standards, due to the fact 
that completely filtered plate voltage supplies were 
practically unknown. This is obvious because: 

(a) The terriffic expense of the necessary high 
capacity for filtering, if paper condensers were 
used, or- 

(b) The restricted mounting and unsightly appear- 
ance of the early wet electrolytic condensers. 

The lack of pure direct current for plate voltage 
supply caused serious difficulties with hum. In order 
to obviate this condition, it was necessary to delib- 
erately design the receiver or amplifier, so that fre- 
quencies below 130 cycles would be "cut-off" and 
would not appear at the loud speaker. Note that the 
principal "hum frequency" is twice the frequency of 
the supply voltage; i. e., 120 cycles for a 60 cycle 
supply current (except on a half -wave rectifier where 
the hum frequency is 60 cycles). This "cut-off" of the 
all-important "Bass' notes meant that music would 
sound "shrill and tinny." 
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The introduction of the "Dry Electrolytic Con- 
denser," with its numerous advantages, meant that 
here was a low cost, compact condenser of high 
capacity which would allow perfect filteri-ig of the 
"B" supply current. Thus, with pure "DC" plate 
supply, the way was open for the design of receivers 
having high fidelity of response, as it was no 
longer necessary to "cut-off" the bass notes in order 
to prevent hum. 

CONDENSER 
CIRCUIT ACTION 

There are two main uses for Electrolytic con- 
densers; the first and most important is in 
"Filter Circuits," which are used to convert pulsat- 
ing direct current into a smooth "DC" plate supply. 

The second is as "Icy -Pass" units. In audio fre- 
quency circuits, this generally calls for a much higher 
capacity in relation to the voltage than is encountered 
in filter circuit work. However, the low voltage, 
high capacity electrolytic condenaer is very 
small in physical size. In addition it is often used to 
"by-pass" very low values of resistance, which re- 
quires a very high capacity value. The high ratio of 
capacity to physical size of the low voltage electro- 
lytic condenser, is of great advantage, in that it 
allows the use of the proper capacity value 
without requiring too much space. 

It is imperative that servicemen, as a group, should 
know more about condenser circuit action, because 
this knowledge will enable them not only to make 
a quick and easy repair, but also to diagnose those 
troublesome cases involving condensers and their ac- 
tions upon associated circuits. 

Because of the universal use of electrolytic con- 
densers in filter circuits, and also because the filter 
circuit is of much more importance than the by-pass 
type of circuit, we will first discuss the action of 
filter circuits. Before entering upon this discussion, it 
will be best to have an understanding of the differ- 
ent types of current which require "filtering." 

RECTIFIERS 

The usual current to be "filtered," is obtained by 
rectifying a high voltage alternating current. There 
are a number of different types of rectifiers. For high 
voltage "B" supply, the thermionic rectifier tube Is 

universally used. 

There are two types of rectifier circuits- 
"half-wave" and "full -wave." 

IIALF-WAVE 
RECTIFIER 

We will first discuss the "half -wave" rectifier. 

Figure I illustrates the connect ions of a "half -wave" 
rectifier. This circuit is seen to consist of a transformer 
and half -wave rectifier tube. The transformer serves 
to supply the necessary high voltage alternating cur- 
rent. One side of the high voltage winding connects to 
the plate of the tube and the other side o ground. 
The filament of the tube is lighted by the current ob- 
tained from the low voltage winding on the trans- 
former. The high voltage winding of the transformer, 
as previously mentioned, supplies an alternating cur- 
rent. By alternating, we mean that the polarity, 
or direction of current flow, reverses itself peri- 
odically. First one side of the transformer is positive, 
then' the other. The voltage will rise to a peak and 
then fall to zero, at which point the polarity reverses; 
i. e., the side which was positive will now be negative. 
and the voltage will again rise to a peak value and fall 
to zero. This completes one cycle of the current. 

TGANSFORMtI? / 

FIGURE I 

The general frequency of supply current is 60 cycles 
per second. 

Figure 2 shows the voltage applied to the plate 
during the half -cycle wherein the plate is positive in 
respect to ground. 

FIGURE 2 

Notice that the voltage gradually rises to a peak 
value and then falls to zero. If we should connect a 
voltmeter across the transformer it would not indicate 
the peak value, but rather the "RMS" value, which 
means-the root mean square voltage applied 
to the plate of the tube. 

The action taking place in the tube follows: When 
the plate is positive, electrons are attracted from the 
filament. The electrons flowing from the filament to 
the plate constitutes a current, the value of which de- 
pends on the voltage applied to the plate. Therefore 
the current is seen to rise and fall with the voltage 
applied to the plate. When the plate of the tube is 
negative in respect to the filament, there can he 
no current flow because the plate must be positive 
in order to attract electrons from the filament. 

Figure 3 shows that during two cycles the plate will 
be positive for certain periods of time and negative 
for equal periods. 

FIGURE 3 

From our previous explanation of the action in the 
tube, and from Figure 3, we see that during two 
cycles of the supply voltage, the tube will deliver cur- 
rent for two periods of time, which is equal to the 
length of time during which the plate is positive, and 
that there will be a lack of current during two periods 
of time in which the plate is negative. Thus-we see 
that for a half -wave rectifier we will have regular 
periods of current flow, each of which is followed 
by a period of time during which no current 
flows. This, of course, is far different from the steady 
"Direct Current" plate supply, which is required to 
give successful operation of a radio receiver. A volt- 
meter connected across points "A" and "B" of Figure 
I would show the average voltage existing across 
the load connected to points " \" and "B." This 
average voltage would be far below the RMS 
voltage supplied by the transformer, because of 
the periods of time during which there is no 
current flowing in the circuit. 

Now, if by some means we could provide a 
reservoir, which would absorb current during 
the periods of current floss, and then "feed" this 
stored current into the circuit during the pe- 
riods when current is not flowing from the tube 
into the circuit, we would be able to raise our 

average voltage across the load. We would, in effect, 
have a more continuous flow of current and therefore 
a higher "average" voltage across the load. A con- 
denser provides just such a reservoir, and sshen 

connected across the load as in Figure I, it will act 
exactly as the imaginary reservoir action described. 

FIGURE 4 

Figure 4 is a graph of the voltage across the load 
resistor shown in Figure 1, as plotted on the basis of 
time. The two heavy and dotted curves show the 
voltage supplied by the tube, and the slanting 
line shows the voltage which would be supplied 
to the circuit by a condenser connected from points 
"A" to "B." Notice that this condenser will act 
exactly as was described in the chapter headed "The 
How and Why" of Condensers. It will discharge cur- 
rent into the circuit during the period of time, where- 
in the charging voltage is falling, and that this 
discharge continues, until the condenser is either en- 
tirely discharged or until a charging voltage Is again 
applied to the circuit by the rectifier tube. 

Inasmuch as the quantity of current is determined 
by the amount of load, it is easy to see that a very 
large condenser would he required to totally 
"fill in," or supply voltage to the circuit during 
the entire period of time in which the rectifier tube 
plate is negative. 

In order to further smooth out the current, it 
will he necessary to provide some means where- 
by we can "hold down" the peaks, so that we may 
take full advantage of the action; i. e., the "holding 
up" or maintenance of current supplied by the 
condenser. Before going into this matter, we will first 
discuss the "Full -Wave" rectifier. 

FULL -11 AVE 
RECTIFIER 

The full wave rectifier operates in exactly the saute 
manner as the half -wave rectifier, with the exception 
that the full -wave rectifier enables us to use 
both halves of each cycle of current. 

It was pointed out and carefully explained in the 
description of the half -wave rectifier, that cur- 
rent flowed for a certain length of time and then 
was absent for an equal length of time, due to 
the second half of the cycle being of reversed polarity. 
However, the full -wave rectifier enables us to use 
the other "half" of the cycle, or, it enables us to 
"fill in holes" which exist in the output of the half - 
wave rectifier. 

FIGURE 5 

Figure 5 shows the circuit of a full -wave rectifier. 
This circuit consists of a transformer which supplies 
the high voltage, to be rectified, and the low voltage 
for lighting the filament of the rectifier tube. Note 
that the high voltage ...Iodine is tapped at its 
center. This center tap of the transformer provides a 
return path common to both sections of the high 
voltage winding. 
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The high voltage winding is arranged to supply a 
voltage between the two ends of the winding, which is 
twice the value of the voltage required across the load. 
The reason for this is that only half of the wind- 
ing is used at a time; therefore, each half of the 
winding has to supply the desired output voltage. 

Notice t hat the tube shown in Figure 5 has one more 
plate than the tube shown in Figure I. However, the 
tube action is identical. Thus-current will flow 
from the filament to that plate which is positive, 
but not to the plate which is negative. 

For explanation, let us assume that plate No. I 
is positive. Therefore, plate No. 2, since it is con- 
nected to the other end of the high voltage winding, 
is negative. Current will flow from the filament to 
plate No. I (but not to plate No. 2), and complete the 
circuit by leaving the center tap and going through 
the chassis and load, back to the filament. We will call 
this the "First Action." 

In our previous study of the half -wave rectifier, it 
was pointed out that the current and voltage rises, 
to a peak, and falls to zero and reverses polarity, 
rises to a peak and again falls to zero. to complete one 
cycle. Therefore, in the "First Action," the voltage 
across the load (because oft he current flowing through 
the plate No. 1), will gradually rise to a peak and then 
fall to zero. This is shown in Figure 6. 

nag 

FIGURE 6 

Remember that when the current supplied by 
the transformer reaches zero, the polarity re- 
verses. Therefore, for the "Second \ction," plate No. 
2 of the rectifier tube, in Figure No. 5, will be positive 
and plate No. 1 will be negative. 

Now, as the voltage rises and falls on plate No. 2, 
there will be a current flow from the filament of the 
rectifier tube to plate No. 2, and from the center tap 
of the high voltage winding through the chassis and 
load, back to the filament, thus completing the circuit. 

The voltage across the load will gradually rise and 
fall. It flows in the same direction as the current 
obtained in the "First Action." Therefore, the 
voltage across the load will rise and fall in the 
same manner and with the same polarity as that 
obtained by the "First Action." This is shown 
in Figure 6. 

By the use of a full -wave rectifier, we have a 
MORE CONTINUOUS CURRENT FLOW," or in 
other words, we have "filled in the holes" which we 
found to exist in the current supplied by the half -wave 
rectifier. This means that we will not have to de- 
pend upon an extremely large condenser to 
maintain the flow of current in the load. In the 
discussion of the "Half -Wave" rectifier, it was pointed 
out that the condenser would supply current to the 
load during the period of time when the voltage, from 
the rectifier, was "falling." 

Refer to Figure 6 and note that we have a period of 
time, between each half cycle of the supply current, 
during which the voltage falls to zero. If a condenser 
is connecter) across the load, it will discharge current 
through the load as soon as the applied voltage starts 
to "Fall." and it will continue this discharge of 
current until its voltage falls to zero, or until the 
condenser voltage is opposed by the rising voltage of 
the second half of the cycle. 

Figure 7 shows the meeting point between the dis- 
charge of the condenser and the increasing "charging 
voltage" of the second half of the cycle of current 
supplied by the rectifier. 

.0001 Kqf1 .., LOP. 
tool 1,0 el, Vol dK..eu 

COotNoW 

v0001 'Moot 0 tO Oa, v00 arta Moot, tO 

at NI Owl, Kopf a ore 
440a 0.1.,, ,., cu a .1.1.1.1.1., a i.o 

FIGURE 7 

Compare the shape of the curve, illustrating the 
I)C voltage existing across the load resistor, in Figure 
6, with that of Figure '2, and note that we have 
twice the number of peaks of current per cycle 
of the supply current. It will require less ca- 
pacity to "smooth out" the current delivered 
by the full -wave rectifier than is required by 
the output of the half -wave rectifier. 'This is 
due to the fact that there are more "impulses" 
of current in the same length of time. A con- 
denser of a given capacity will maintain a higher 
voltage level, in the load, with a full -wave cir- 
cuit, than in the case of the half -wave rectifier 
circuit, because it needs supply current for much 
shorter periods of time between impulses of 
current. This is evident if you will compare Figure 7 
with Figure 4. 

The pulsating current obtained from a rectifier, 
even with a condenser connected to the circuit, is not 
suitable for "II" supply in a radio receiver or am- 
plifier, because the remaining pulsations or ripple 
would still give rise to a very strong and objec- 
tionable hum in the loud speaker. 

Increasing the capacity of the condenser connected 
across the load, at the output of the rectifier, will not 
decrease the hum below a certain value, inasmuch as 
the "charging voltage" applied to the condenser 
must fall to a certain extent before the con- 
denser discharges its current into the circuit. 
Likewise, the "charging voltage" must rise to a 
certain extent before it can begin to replenish 
the charge in the condenser. Thus-we see that 
we can reduce the "amplitude," which means the 
height from the lowest to the highest point of the 
voltage variation, or ripple, by the use of a con- 
denser, hut that above a certain value of ca- 
pacity, depending upon the load and frequency 
of the supply voltage, there will he no further 
reduction in the amplitude of the ripple in the 
current supply. It will he necessary to use some 
means, in addition to the condenser, to entirely 
eliminate the ripple from the supply voltage, in 
order that there may be a pure direct current for use in 
either the receiver or amplifier. The most convenient 
means of doing this is by the use of a "choke." 

AC'T'ION OF CHOKES 

The word "CHOKE" is applied to a piece of equip- 
ment properly termed an "Inductor." \n "Inductor" 
is a piece of apparatus having an electrical property 
which is termed "Inductance." "Inductance" "Op- 
poses" any sudden INCREASE of Current 
through an inductor, and "Delays" any Sudden 
Decrease of current through an inductor. 

The explanation of the action which causes the 
property of inductance follows: 

Any conductor carrying a current has a mag- 
netic field at right angles to the longitudinal axis of 
the inductor. This magnetic field extends radially 
outward from the conductor, a certain distance, 
depending upon the intensity or amount of cur- 
rent flowing in the conductor. If the current 
through the conductor is increased, the magnetic 
field will expand. If the current is reduced, the 
magnetic field will contract. Thus, we have a 
"Moving Magnetic Field," the direction and speed 
of motion of which is determined by the "Rate" 
of increase or decrease of current In the con- 
ductor. NOTE-There is no "motion" when the 
current is flowing at a steady rate. 

A fundamental law of electricity is "when a mov- 
ing magnetic field 'cuts through' a conductor, 
there will he a voltage induced in the conductor, 
the polarity of the inducted voltage depending 
upon the direction of motion of the magnetic 
field." If we take a straight conductor and coil it, 
we will have an arrangement whereby if we "In- 
crease or decrease" a current flowing through 
the coiled conductor, we will have a "moving 
magnetic field," which, due to the proximity of 
turns, sill "cut through" several conductors; 
i. e., adjacent turns of the coil. If we increase or 
decrease the current flowing through a coil of 
wire, we will have a "self induced" current in 
the coil in addition to the "applied or driving" 
current. This "induced current" is of opposite 
polarity to the "applied or driving" current. There- 
fore, AN INCREASE OF CURRENT T)IROUGII 

AN INDUCTOR IS OPPOSED BY THE SELF- 
INDUCED CURRENT IN TIIE COIL, WHICH IS 
USUALLY CALLED THE, "COUNTER-ELEC- 
'I ROMOTIVE-FORCE." 

In line with this explanation of the action tak- 
ing place during an increase of current. it is easy 
to see that A DECREASE IN CURRENT WVILI. 
GENERATE A COUNTER -ELECTROMOTIVE - 
FORCE WI I ICI I WILL OT'I'OSE TIIE DECREASE 
IN CURRENT. 

The amount of inductance in a coil of wire is 
dependent upon the number of turns and the 
nature of t he material used for the core. Air is the 
poorest material, in that it is not a good magnetic 
conductor. If we use an iron core, the inductance 
will be much higher, because iron is an excellent 
magnetic conductor. 

In the discussion of rectifier circuits, it was pointed 
out that it was necessary to find some means of 
"holding down" the peaks of the ripple in the current 
supplied by the rectifier, so as to obtain a steady flow 
of current for use as "B" supply in a receiver or am- 
plifier; therefore, it appears that an inductor or choke 
is ideally suited for this action. 

BASIC FILFER 
CIRCUIT ACTION 

At this point we are ready to describe the action 
taking place in a "filter" circuit; i. e., a circuit 
composed of capacity and inductance which will 
"smooth out" the pulsating current delivered by a 
rectifier; into the smooth pure direct current necessary 
for "B" supply. Figure 8 shoves the connections of the 
iron cored inductor "choke," and two condensers 
which comprise the simplest and basic type of filter 
circuit. 
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FIGURE 8 

The letters "R" and "L" in Figure 8 indicate 
respectively, the rectifier and load. The condenser 
at the "Input" has the same action upon the circuit 
as the condenser described in the chapter on rectifiers. 
This condenser acts as a reservoir to supply cur- 
rent to the load during the zero current periods 
in the current supply from the rectifier. 

The choke in the circuit of Figure 8 opposes any 
sudden increase or decrease of current because of 
its inductance. 

At this point in our explanation, we have a current 
supplied to a load ("L" in Figure 8) through a choke 
which opposes and prevents any sudden increase in 
the current, and we have a condenser at the rectifier 
output which will supply current when the rectifier 
can not. Thus. the choke prevents the "peak of 
the ripple" from getting into the load, and the 
condenser "tills in the holloss" in the supply. 
Or, we may explain the action up to this point by 
saying that we have reduced the "amplitude" of 
the "ripple" in the current. 

Inasmuch as the choke prevents any sudden 
increase in current, or in other words, maintains a 
steady current flow, it is necessary to provide a 
means of supplying current to meet any sudden 
demand for current made upon the filter. With- 
out such an "auxiliary" current supply, we 
would he forced to "wait" for an increase of 
current to come through the choke. We have 
in reality, a need for a "reservoir." and in the chapter 
"TIIE 110W AND WHY OF CONDENSERS," 
we learned that a condenser is Just such an "elec- 
trical reservoir." Therefore, we see the reason for 
the condenser across the load side of the filter 
circuit shown in Figure 8. 

Due to the fact that all chokes have more or less 
resistance (because of the natural resistance of the 
wire used to wind them), there is a voltage drop 
across the choke which subtracts from the ef- 
fective voltage useful for plate supply. 
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In addition to a tube requiring a plate voltage, it 
also requires a negative bias voltage which is applied 
to the grid. If we can obtain both our plate and bias 
voltages from,the "B" supply, or, in simpler words, 
make full use of the voltage from the "B" supply, 
we will be effecting.,an economy. 

Inasmuch as the bias voltage must be negative in 
respect to the cathode of the tube, we can easily ac- 
complish the action of obtaining both our "B" and 
"C" "bias" voltages in the following manner: 

Due to the fact that it is convenient and economical 
to use the chassis as the negative side of the circuit, 
it is possible to insert a resistance, between the 
center tap, of the high voltage winding on the 
power transformer, and the chassis. This will 
make the center tap of the transformer negative 
In respect to the chassis. If we connect the cathode, 
or filament center tap of our tubes directly to the 
chassis,rand connect the grids to the center tap of 
the transformer, the grid will he negative, in 
respect to the cathode, by the amount of voltage 
drop obtained across the resistance. 

The voltage drop obtained across the resistance, as 

outlined in the previous paragraph, is caused by the 
current in the "load;" i. e., the sum of all the plate 
currents and "bleed" currents of the receiver. The 
voltage drop across the resistance is equal to the 
current times the resistance. For any given current, 
we can obtain any desired negative voltage by 
selecting the proper value of resistance. 

Before proceeding further on this phase of the use of 
the choke in the negative side of the circuit, we wish to 
point out that it is not the only reason for placing the 
choke in the negative lead, inasmuch as there are 
other considerations in certain designs. Because bias 
voltage is the usual reason for using the choke in this 
position, we shall proceed with a further explanation 
of this usage. 

The introduction of the dynamic speaker enabled 
designers to "kill two birds with one stone," in that 
the dynamic speaker could he used as the choke. 
Inasmuch as the magnetic circuit of the field in a 

dynamic speaker must necessarily include a "gap" 
(for the movement of the voice coil), we have the 
makings of a choke, as we have a coil of wire on an 
iron core, and the core is provided with an air gap. 

The use of the field of a dynamic speaker as a 

choke is economical as the saving in the cost of 
the choke offsets part of the cost of the speaker. 

An additional advantage, is that inasmuch as the 
field of the speaker requires several watts for its 
proper excitation, there will be considerable voltage 
drop across it. 

If the speaker field were placed in the positive lead, 
the voltage drop across the field would be subtracted 
from the voltage available from the rectifier, which 
voltage of course, would have to be raised to offset 
this. In addition, if a separate voltage dropping re- 
sistor were used, either at the tube or in the negative 
lead to the transformer, to secure the necessary bias 
voltage, the rectifier output voltage would of necessity 
have to be large enough to include this voltage. 
What could be more natural than to utilize the 
voltage drop across the field as the bias voltage, 
and thereby make a saving in the power trans- 
former? The result of this is the use of the field in 
the negative lead; i. e., between the chassis and center 
tap of the power transformer. 

Figure 13 shows the simplest type of filter circuit 
wherein the choke is in the negative lead. 
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FIGURE 13 

Because the same filtering action can be obtained 
with the choke in the negative lead as is obtained 
with the choke in the positive lead, we can expect 
to find the same types of circuits as previously de- 
scribed, with the chokes in the negative side of the 
circuit instead of in the positive. See circuits 4, 5, and 
26 on pages 142 and 143. 

Due to the fact that the wattage required to be ex- 
pended in the field coil may not be of such a value as to 
give a convenient voltage drop, it is sometimes neces- 
sary to adopt the expedient shown in Figure 14. 
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FIGURE 14 

Here the see the same circuit as shown in Figure 13, 
except that there has been a resistance added in 
series with the choke; i. e., the field coil; in order 
that the voltage drop between the load and 
rectifier may be sufficient for use as bias voltage. 
It is of no great importance as to which side, of the 
choke, the resistor is connected, inasmuch as the re- 
sistor offers an "impedance" to the ripple voltage, the 
same as would an inductive "reactance" of the same 
ohmic value. In case the voltage drop across the field 
is too great, a divider network is placed across the 
field so as to tap off the desired voltage. 

RESONANT ELEMENT 
FILTER CIRCUITS 

Our discussion to this point has been confined to the 
type of filter circuit vulgarly known as the "Brute 
Force" type. llowever, there is another type of filter 
circuit wherein use is made of a resonant circuit. 

Such a "resonant circuit" type of filter circuit is 
shown in Figure 15. 

FIGURE 15 

The circuit shown in Figure 15 is practically the 
same as that of Figure 11, with the exception of the 
small condenser C which is shunted across the 
first choke. 

The capacity of the condenser "C" is so chosen 
that it "tunes" the choke to resonance with the 
"hunt frequency." The result of tuning this choke is 
that a tuned circuit of this type offers a very 
high "impedance," or more simp y, "opposi- 
tion" to the hum frequency. The action of this 
tuned circuit is often described by saying that it 
"absorbs" the particular alternating current, in 
this case, the ripple current, which is applied to it. 

The "tuned choke" type of filter circuit is nearly 
always used with the full -wave type of rectifier, al- 
though it is possible, but not convenient or advisable, 
to use it with the half -wave type of rectifier. 

It is well to point out that all filter circuits 
described have been of the "Low Pass" type; 
i, e., CIRCUITS TIIAT WILL PASS ALL FRE- 
QUENCIES BELOW A CERTAIN VALUE and 
prevent all frequencies "above" this certain 
value from passing through the circuit. 

The "cut-off" point; i. e., the frequency below 
which the filter is ineffective, must be below the 
frequency of the bum voltage, or ripple, and in 
good design, it should he below the lowest fre- 
quency which still be handled by the audio am- 
plifier receiving "B" supply current from the 
circuit. In addition, it is very important that 
theresonant frequencyof the filter circuit should 
not be the same as the frequency of the supply 
current fed to the transformer. 

In addition to the low pass type of filter circuit, 
there Is a "high pass" filter circuit; i. e., one 
which prevents the passage of all frequencies 
BELOW the "cut-off" point, but ALLOWS TIIE 
PASSAGE OF ALL FREQUENCIES ABOVE THE 
CUT-OFF POINT. 

A combination of the high pass and low pass filter 
would be most effective for use as a "B" circuit filter, 
provided that the cut-off point of the high pass 
filter 's ABOVE the ripple frequency and the 
cut-off point of the loss pass filter is BELOW the 
ripple frequency. The most effective arrangement 
of such a combination circuit would be to have the 

high pass filter between the rectifier and the low pass 

filter. 

An "absorption" type of filter next to the rectifier 
is shown in Figure 16. 

FIGURE 16 

In this circuit the field coil of a speaker is used 

as the inductance, which with the capacity of 
the series condenser, resonates at the ripple 
frequency. Inasmuch as it is a "series resonant" 
circuit, it offers a short circuit for the ripple 
frequency current. This current is not suitable for 

use as a field supply. The resistor is shunted across the 

condenser in order to provide a path for the necessary 

DC current. 

The resistor is of a much higher value than the 

value of the capacity reactance of the condenser at the 

frequency involved. The resistor does "broaden the 

peak of resistance" of the circuit and this offsets any 

slight discrepancy in capacity value of the condenser. 

Figure 17 is a more practical, although more ex- 

pensive, method of using a resonant circuit in a filter. 

I IGURE 17 

This circuit shows the use of an inductance and an 

electrolytic condenser, the sole purpose of which is 
to "short circuit" the hum frequency. In some 
instances, the two chokes shown in Figure 17 are in 
reality two windings on a common core. In other 
words, a transformer. There is a simpler and less 

expensive way of obtaining the same action. This 
method is shown in Figure 18. 

FIGURE 18 

The portion of the circuit in which we are interested 
in Figure 18, is the tapped choke in the negative lead. 

Note the condenser connected between the chas- 
sis and the tap on the choke. The action taking 
place in this circuit follows: The tapped inductance 
acts as an auto -transformer, the primary of 
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which is the whole winding, as the secondary is 
the circuit formed by a portion of the winding 
and the condenser connected from the tap to 
one end (through the chassis) of the winding. 
The "resonant period" oft his "tuned secondary" 
is equal to the disturbing ripple, and therefore, it 
appears as a short circuit to the ripple frequency, 
which means that the energy of the ripple frequency 
is expended in this circuit. 

Before taking up the more complex rectifier -filter 
circuits, we wish to call your attention to the fact that 
under certain conditions a resistor may be used in 
place of a choke in a filter circuit. This is shown in 
Figure 19. 
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FIGURE 19 

This circuit is seen to consist of a resistor and two 
condensers arranged in the same manner as the 
simplest and the first described filter circuit. This 
type of circuit is not nearly as efficient as one 
using a choke. It is much cheaper, as there is a large 
difference in cost between the price of a resistor and 
that of a good choke. 

The action in this circuit is rather simple, in that 
the resistor sets up a voltage drop in any cur- 
rent passing through it, the voltage drop being 
determined by the current flowing through therre- 
sistor. For use as a filter, there will be a greater 
voltage drop in the direct current than there 
will be in the ripple current, because of the fact 
that the DC current is greater than that of the 
ripple current, or, we might state that the DC volt- 
age applied to the resistor is much greater than the 
ripple voltage. It will require a rather large re- 
sistor to give appreciable drop in the ripple cur- 
rent flowing through the resistor, and for this 
reason, such a circuit can not he used except 
where the load on the filter is small. An additional 
disadvantage is that large capacitors must be used 
with such a circuit. 

\Ve now have a complete circuit consisting of a 
transformer, rectifier and filter, which enables us to 
draw a pure DC current from an alternating current 
source or supply. The true picture is not nearly so 
"rosy" as one might be led to believe by the descrip- 
tion presented thus far. There are a number of factors 
which limit the efficiency of the various parts of our 
circuit, particularly the filter. 

FILTER COMPONENT 
LIMITATIONS 

In order to present a clear picture of the action of a 
filter circuit, we have deliberately avoided the intro- 
duction of any of the limiting factors which must be 
considered in the design, application and repair of a 
filter circuit, or parts thereof. 

First, let us consider the limitations of our choke. A 
serious limitation in the action of a choke is that if too 
large a current is passed through it, the core 
material will become "saturated;" i. e., it cannot 
absorb or carry but a limited amount of magnetic lines 
of force. When this point is reached, a sudden 
increase of current will be unopposed because 
the magnetic field cannot increase. There is a method 
of preventing this "saturation," and that is to 
leave a "gap" in the core. This is a limited blessing, 
for, although the gap will prevent, to a certain extent, 
"saturation" of the core, it also reduces the 
"inductance" of the choke, which means that the 
"smoothing effect" of the choke will be reduced. Here 
we have a choice between two evils-one of which is 
lass of inductance, and the other-loss of cur- 
rent capacity. We can secure some relief from the 
former by increasing our condenser capacity. There 
is a sharp limitation even to this. 

FIGURE 9-MALLORY DRY ELECTROLYTIC CONDENSER VOLTAGE RATINGS 

DC Opera[- 
ing Volts 

Maximum 
Surge 

Maximum Peak AC Ripple Voltage at 120 Cycles 
Mid. 
1-3 

Mfd. 
4-5 

Mfd. 
6-9 

Mid. 
10-12 

Mfd. 
13-16 

Mfd. 
17-25 

Mid. 
26-35 

Mfd. 
36-50 

25 40 10 10 10 10 10 8 8 5 
50 75 15 15 15 15 10 8 8 5 

100 150 25 20 20 20 15 10 8 5 
150 200 25 20 20 20 15 10 8 5 
200 250 30 27 25 20 15 10 8 5 
250 300 30 27 25 20 15 10 8 5 
300 350 30 27 25 20 15 10 8 5 
350 400 30 27 25 20 15 10 8 5 
450 525 30 27 25 20 15 10 8 5 
475 525 30 27 25 20 15 10 8 5 
500 525 30 27 25 20 15 10 8 .5 

In our discussion of a condenser and its action, we 
have thus far omitted any reference to its limitations. 
One of these is resistance, which causes loss of power 
and heating of the condenser if it is not considered. 

The effect of resistance in an electrolytic condenser 
is that it limits the amplitude (voltage variation) of 
the ripple which can be applied to the condenser. 
Remember-that this ripple must "flow through" the 
condenser. because it is an "increasing and decreasing" 
or alternating current. 

Figure 9 is a table which gives full information on 
this subject. 

SURGE VOLTAGE 

When first turned on, many radio receivers and 
amplifiers develop an unusually high "surge" voltage 
across the filter circuit, because there is little, if any, 
load on the filter. This is especially true where heater 
type tubes are used, with a rectifier of the filament 
type. 

In order to explain the effects of surge voltage, and 
the reason that it is a limiting factor in the use of 
electrolytic condensers, it is necessary to familiarize 
yourself with the chapter entitled "The How and 
\Vhy" of Condensers. 

In this article it was pointed out that an electrolytic 
condenser is limited in the amount of voltage which 
may be impressed upon it because of the puncturing 
of the dielectric film on the plate when the voltage 
exceeds the limitations imposed by the electrolyte. 

The voltage at which the film of an electrolytic 
condenser starts to puncture is called the surge 
voltage. The highest value generally obtained Is 
approximately 525 volts. (Be sure to read"Mallory 
Replacement Condensers and Accessories", page 145). 

Electrolytic condensers are correctly rated as fol- 
lows: 

Working voltage, 450; "Surge" voltage, 525. 
The meaning of this is that the condenser is de- 

signed to work continuously at a D(: potential 
of 450 volts. Superimposed upon this is of course 
the ripple voltage. Figure 9 gives the practical 
limit for the ripple voltage which may be applied to 
different electrolytic condenser ratings. 

The term "Peak Voltage" is relatively unimportant 
but refers to the total of the DC working voltage plus 
the AC ripple safe for continuous operation. This 
term is often misused for "Surge Voltage." 

The "Surge Voltage" is usually considered the 
maximum voltage that may be applied to the 
unit through some limiting resistance for a few 
seconds without damage. Continuously applied, 
it will generally ruin an ordinary condenser in a 
short time, because of the development of heat 
within the unit. 

Few dry electrolytic condensers will withstand a 
surge greater than 525 volts. You will note in 
Figure 9 that the 450, 475, and 500 volt DC ratings 
all carry the same surge rating. For this reason it is 
possible to replace 475 and 500 volt units with 
450 volt Mallory units as far as the surge is con- 
cerned. We recommend this practice as long as 
the surge does not exceed 525 volts and the con- 
tinuous working voltage does not exceed 450 volts. 

MALLORY CONDENSERS OF TILE 450 -VOLT 
RATING HAVE BEEN PURPOSELY DESIGNED 
TO SOMEWHAT LIMIT THE SURGE VOLTAGE 
AT THEIR TERMINALS. THE LEAKAGE CUR- 
RENT CHARACTERISTIC OF THESE UNITS 
IS SLIGHTLY HIGHER THAN WHAT MIGHT 
BE EXPECTED BY COMPARISON WITH MAL- 
LORY 250 -VOLT CONDENSERS. THE SPECIAL 
PROCESS INVOLVED PROVIDES A MAXIMUM 
OF USEFULNESS FOR GENERAL REPLACE- 
MENT SERVICE. RELATIVELY IIIGII LEAK- 
AGE AT VOLTAGES ABOVE THE WORKING 
VOLTAGE IN THIS CASE IS THEREFORE TO 
BE DESIRED. 

Apparently, some manufacturers used 475 or 500 
volt units in original equipment rather than 450 volt 
units, believing this would reduce field trouble from 
surges. As a matter of fact, the 450 volt units are 
no more likely to break down from surges than 
the higher voltage units as they draw more 
current past their rating and help to hold the 
surge down. This is clearly shown in Figure 9A. 
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FIGURE 9A 

MEASURING 
SURGE VOLTAGES 

The hest practical way to make this measure- 
ment is to disconnect all filter condensers and 
install a I mfd. paper condenser, at the output 
of the rectifier. A 1,000 ohm per volt meter applied 
at the paper condenser terminals, will then indicate 
the voltage applied to the condensers during the 
heating cycle of the tubes. BE SURE THAT THE 
TUBES ARE COLD AND THE METER IS AT- 
TACHED BEFORE THE SET IS TURNED ON. 
The maximum swing of the meter may then be 
taken as the maximum surge. The paper con- 
denser may be connected to the terminals of the volt- 
meter if this is more convenient. 

It will pay you to make this measurement where 
high surges are suspected as this initial surge affects 
all the filter sections. - - . . 
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Surge voltage should always be measured 
wherever the line voltage is high; i. e., above the 
standard level of 110 volts, as in many localities the 
line voltage may rise to 125 volts or more. 

Many servicemen are of the opinion that it is not 
necessary to measure the surge. This impression has 
probably been gleaned from statements that "it is not 
necessary to measure the surge." Following the above 
reasoning. "it is not necessary to look to see if the 
train is coming." However, just as with surge, it is the 
safest thing to do. 

Obviously, where the ordinary type of condenser is 

used, the speaker plug should never be removed while 
the set is on as this removes all load and may damage 
the first filter condenser. If there is a possibility of 
this happening, as on amplifiers, we suggest the use of 
Mallory Type HS Condensers. 

Should a particular receiver give trouble due to re- 
peated failure of condensers, we suggest using one 
of the Special Mallory High Surge units devel- 
oped for this purpose. These condensers are es- 

pecially designed to withstand any surge condition 
likely to be met in the field. Since they cost more than 
ordinary units they are recommended only for severe 
cases. 

FILTER CIRCUIT ACTION 

In the previous chapters we have discussed the 
actions which take place in each part and component 
and their limitations with respect to the simple type of 
filter circuit which is shown in Figure 8. There is one 
type of filter circuit which is not covered. 

vvvv C 

+ 

T T 
FIGURE 10 

Figure 10 is a circuit wherein there is no condenser 
connected across the output of the rectifier. This cir- 
cuit is commonly known as the "choke input" 
type of circuit. The choke, which is connected di- 
rectly to the output of the rectifier, is often termed the 
"swinging choke." 

Inasmuch as there is no "reservoir" action at 
the input to the filter, there will be a lower out- 
put voltage from the filter, because of the "hal- 
lows" in the current supply from the rectifier. 
Because we have an extra choke over that of the 
circuit shown in Figure 8, we will have a much 
smoother current. 

The voltage output of the "choke input" type of 
filter circuit is smoother for lower values of load, than 
the corresponding capacity input type of filter. The 
voltage is lower except for higher loads. This type of 
circuit is useful where there is a large variation in load. 

MULTIPLE CIIOKE 
FILTER CIRCUITS 

Due to the facts outlined in the chapter on "Limi- 
tations of Filter Circuits," it is often necessary to 
employ a filter circuit such as shown in Figure 11. 

FIGURE 11 

The circuit shown in Figure 11 is seen to consist of 
two chokes with condenser input and output, 
and in addition, a condenser from the point of 
connection of the two chokes to the negative 
side of the circuit. \Ve have in reality two of the 
simple filter circuits placed end to end with the 
advantage that we can obtain a much better filtering 
action because we have two chokes and three con- 
densers. 

Since the introduction of the electrolytic condenser 
with its advantages of low cost and small size for an 
extremely large capacity, it is rare that one encounters 
a filter circuit of more than two "stages." In older re- 
ceivers wherein the designers were forced to use paper 
condensers, which were uneconomical to use in ca- 
pacity values greater than approximately 2 mfds., it 
was necessary to use a circuit as shown in Figure 12. 

FIGURE 12 

A three -section filter is shown in the circuit of 
Figure 12. This circuit is seen to consist of three 
chokes and four condensers. In other words, we have 
three of the common, or simple, filter circuits placed 
end to end. 

Even with extremely low values of capacity, this 
circuit is capable of very good filtering, inasmuch as 
there is an over -abundance of inductance to counter- 
act the usual lack of capacity which was pointed out 
in a previous paragraph on this circuit; i. e., the use of 
low capacity paper condensers. 

In the filter circuits so far discussed, you will 
have noticed that the chokes are all located in 
the positive Lead of the circuit. This is because of 
the general use of the chassis as the negative part of 
the circuit. Just as good filtering can he obtained 
if the chokes are all in the negative side of the 
circuit. 

There are certain conditions of design wherein 
it would be advantageous to have the choke in 
the negative side of the circuit, in order to make 
some use of the otherwise wasteful voltage drop caused 
by the resistance of the choke. 

COMPLEX 
FILTER CIRCUITS 

Present dap filter circuit design is for the most part 
simple and direct. Several years ago, and in occasional 
cases, even today, one may encounter rather complex 
filter circuits. These circuits often are not as com- 
plicated as they may seem at first glance, as they are 
usually combinations of filter circuits and load 
distribution circuits with associated by-pass con- 
densers, arranged in such a manner that the schematic 
of the whole circuit with all the various connections 
involved, appears to be extremely complex. 

Study will enable one to disassemble such a 
complex circuit into its various functions as to 
filter and load distribution. There are some com- 
plex and involved filter circuits designed to meet 
specific conditions existing in a receiver or amplifier. 
Even these more complex circuits are in reality made 
up of combinations of the circuits which we have dis- 
cussed in the previous chapters. We will present two 
new circuits which have not been discussed. The first 
of these circuits is illustrated by Figure 20. 

This circuit is seen to consist of the ordinary single 
section "Brute Force" filter with a choke connected 

FIGURE 20 

across the filter input. The purpose of connecting a 
choke, or in reality a field coil, across the circuit at this 
point is to effect an economy in the filter design. The 
current supplied to the field coil does not need to be as 
ripple (tee as that which is supplied to the plates of the 
tubes. In addition, the current drawn by the field coil 
is rather large. If the field coil were connected 
across the output of the filter, it would in- 
crease the voltage drop across the choke, and 
in addition, would call for a much larger choke 
(in physical size) to obtain the necessary smooth- 
ness le the current to be applied to the load; i. e., 
the tube plates. It is economical to place the field coil 
across the input to the filter, as this will enable the use 
of a smaller choke. 

The principal use for such a circuit is in AC -DC re- 
ceivers, wherein a half -wave rectifier is generally used, 
and inasmuchasa half-waverect ifier requires the use of 
large capacitors, and a good inductance, any unneces- 
sary increase in these items would be uneconomical. 

There is one point which must be borne in mind 
with such a circuit. The combination of inductance 
of the field coil, together with the capacity of the 
input condenser, should not be of such values as 
to form a tuned circuit resonant at the ripple 
frequency. Such a tuned circuit in this position 
would cause a high voltage to be developed 
across it. 

The circuits shown in Figures 27 and 38 on page 
142, are practically identical, except that the choke 
is in the negative lead. Note the unusual connec- 
tion to the rectifier tube in the circuit of Figure 38. 
The two halves of the tube are in parallel. In addi- 
tion, the tube is in the negative side of the circuit. 
This is unusual, as the tube is nearly always in the 
positive side of the circuit. The tube acts in the 
ordinary manner, in that current flows through 
the entire circuit and the rectifier tube when the 
cathodes are negative in respect to the plates. 
A much better circuit than that described is shown in 
Figure 21. 

FIGURE 21 

This circuit is really very simple. We have a rectifier 
tube which has two separate and distinct half -wave 
rectifiers within its envelope, such as the Type 2525 
Tube. We have a half -wave rectifier and filter 
system to supply current to the load, and 
another half -wave rectifier which supplies cur- 
rent to the field coil. 

The condenser connected across the field coil is for 
the purpose of filtering the current flowing through it. 
Otherwise there would be quite a bit of hum due to the 
ripple current passing through; whereas, with the 
condenser in parallel with the field coil, the peak 
of the ripple is absorbed and the condenser dis- 
charges through the field coil during the period 
of no current flow from the rectifier. Steadier 
"average" current is maintained through the 
field coil. 

The circuit illustrated in Figure 11, on page 142 is 
identical, except that it has the choke for the load 
filter in the negative lead. 

131 



Section "B" Condensers MntLoRY-YA-EY RADIO SERVICE ENCYCLOPEDIA 

VOLTAGE DOUBLER 
CIRCUITS 

Although the principal and action of the voltage 
doubling type of rectifier -filter circuit was known for 
many years, it was not until the introduction of the 
popular AC -DC receivers that there was any com- 
mercial reason for using such a circuit. 

A "voltage doubler" circuit is one which will 
deliver twice the voltage applied to it. Off hand, 
one might think that this is done with an ordinary 
transformer. The true voltage doubler circuit does 
not use a transformer, but rather obtains the 
voltage doubling by means of condenser action. 

The circuit shown in Figure'22 is one of the simplest 
types of voltage doubling circuit. However, to those 
servicemen who are not "up on their toes" in 
regard to theory of current flow, it may be a little 
difficult to understand. We will present a clear picture 
and ask that you thoroughly study it. 

FIGURE 22 

In order to facilitate the explanation of this circuit, 
we present Figure 23, which is a break -down of the 
circuit showing the action that takes place in the first 
half of a single cycle of the alternating current supply. 

tar HALF CvciE uzete osaTt 
POS. CONDENSER B CSAP6LS 

FIGURE 23 

Notice the polarity marked on the supply line; 
i. c., positive at the top, and negative at the bottom. 

In one of the earlier chapters devoted to rectifier 
action, it was explained that whenever the plate of 
the tube becomes positive, electrons are at- 
tracted to it from the cathode. THIS ELEC- 
TRON MOVEMENT CONSTITUTES AN ELEC- 
TRIC CURRENT regardless of whether it is a 
flow of electrons from cathode to plate, or 
whether it is a current flowing in a wire. Re- 
member this rule-"An electric current is a 
movement of electrons and is always in the di- 
rection of negative to positive polarity." 

In Figure 23, we see that the upper plate is 
positive. Therefore, current is attracted. This 
current flows in front the negative line through 
the condenser to the cathode. This completes 
the circuit. The actual current flow is of very 
short duration, because it establishes an electro- 
static charge in the condenser. The action tak- 
ing place Vs the circuit on the first half of the 
cycle, is merely TIIE CIIARCING OF TIIE CON- 
DENSER "AB." The direction of current flow 
during the first half of the cycle is indicated by 
the arrows. 

The action which takes place in the second half of 
the cycle is shown in Figure 2.1. 

FIGURE 24 

At this point make sure that you clearly under- 
stand the explanation given so far. It is not neces- 
sary to consider the other tube elements in the action 
up to this point. It is also advisable that you he 
thoroughly familiar with all the subjects which 
have been treated in this article up to this point. 
Otherwise, you may find some difficulty in under- 
standing the explanation of this voltage doubling 
circuit. 

We now have condenser "AB" fully charged to 
110 volts, and with a polarity as marked in 
Figures 23 and 24. 

Note that in the second half of the cycle of supply 
voltage, that the polarity shown in Figure 24 is 

opposite that shown in Figure 23. The bottom 
supply line is now positive, and the upper negative. 
The positive polarity of the bottom line attracts 
current which flows from the negative line 
through the load and choke to the lower cathode 
of the rectifier tube. Inasmuch as the lower 
plate of the tube is positive, because it is connected 
to the positive line through the condenser "Alt," the 
current will flow from the cathode to the plate. 
It encounters the charge in condenser "AB." 

We now have 110 volts applied to the circuit, 
and also 110 volts of charge in condenser "AB." 
NOTE THAT THE POLARITY OF THE CHARGE 
IN TIIE CONDENSER AND TIIE POLARITY OF 
THE CURRENT FROM TIIE LINE ARE AD - 
DATIVE; I. E., POSITIVE TO NEGATIVE, AND 
NEGATIVE TO POSITIVE. 

We have added two separate charges of 110 
volts each together. Inasmuch as they are AD - 
DATIVE, the resulting voltage is 220. In reality, 
the voltage is equal to twice the "peak" voltage of the 
supply circuit. This exists only in an extremely low 
load, and is not true in practical use. The resulting 
voltage in such a circuit is usually equal, or very 
nearly so, to twice the RMS value of the applied 
voltage. 

From the description of the voltage doubler circuit, 
it is easy to see that this circuit may only be used 
with an alternating current supply, and can not 
be used in an AC -DC receiver which may be op- 
erated on direct current, inasmuch as there is no 
reversal of polarity in a direct current circuit. 
Therefore, the circuit illustrated in Figure 22 cannot 
be used where the line supply is direct current. 

Circuit 9 on page 112 is a voltage doubler circuit 
with slightly different connections. but with the same 
action as that of the circuit which we have just 
described and illustrated. 

In order to provide for the operation of a re- 
ceiver using a voltage doubler on either AC or 
DC sources of supply, it is necessary to provide 
some means of changing the circuit. Such a 
means is the switch shown in the circuit of Figure 45, 
on page 144. A study of this circuit will reveal that 
when used on an AC supply, with the switch in the 
AC position, the circuit is a voltage doubler, but 
that when the receiver is to be used on a DC source of 
supply, the switch must be turned to the DC side and 
the circuit then acts as a common half -wave rectifier. 

We sincerely hope that you have been patient 
and studious in reading this presentation on the 
action of filter circuits, inasmuch as the knowl- 
edge which you can gain irons this article still be 
of inestimable value to you in your work. 

We sincerely regret that space limitations prohibit 
going into the deeper subject of engineering and design 
of 'these circuits. Because of the scope of these sub- 
jects, it is impossible to attempt it. 

REPLACEMENT OF 
FILTER CONDENSERS 

It is practically impossible to present exact details 
for the replacement of condensers in every circuit. 
The extremely wide range of capacities, circuit con- 
nections and combinations prohibit a thorough dis- 
cussion of this subject. 

We suggest that you study the circuits on pages 142 
to 144 and read the notes on pages 136 to 141, and 
familiarizeyourself with customary condenser capacity 
values used in the various circuits in order that you 
may be thoroughly familiar with the entire subject 
in its practical aspects. 

CAPACITY OF 
FILTER CONDENSERS 

The capacity values assigned to condensers for filter 
circuit work is not extremely critical, and a shift of 
several mfds. in either direction will not introduce any 
observable changes, except in very rare instances, such 
as in replacing the capacity used to tune a filter choke 
or at the input to a filter eircuit (see Chapter "Easy 
Replacement of Unmarked Condensers"-page 135). 

The Mallory Universal replacement condenser line 
contains all the capacities or combinations of capacities 
necessary for replacement work, and in addition, the 
line is arranged FOR YOUR CONVENIENCE. 

NON -POLARIZED 
CONDENSERS 

There are quite a number of applications where it 
would be dangerous to use the usual DC electrolytic 
condenser. In cases where the polarity applied to the 
condenser may be reversed, the heat generated by the 
heavy current flowing through the condenser would 
severely damage, if not totally destroy the unit. This 
is due to the unidirectional property of the dielectric 
film which retards the current flow in one direction. 
but offers no resistance in the other or reversed 
polarity direction. 

Note that we say "usual DC condenser" in the 
above paragraph, because there is a simple means 
of providing an electrolytic condenser which 
may he used in any circuit wherein the polarity 
may be accidentally, or intentionally reversed. 
Such a condenser is called a non -polarized type. 

Properly speaking, a non -polarized condenser is one 
in which there is no polarity; i. e., either one of the 
terminals may be connected to the positive side of the 
potential source. 

Such an electrolytic condenser is easily made by 
either one of two methods. The first method is to build 
the condenser with two "formed" plates, or second- 
to connect two electrolytic condensers together 
negative to negative, using the remaining posi- 
tive terminals for connection to the circuit. 

The most general use for non -polarized electrolytic 
condensers is in receivers to be operated from a DC 
line, although they are frequently used in receivers 
which are to be operated from batteries. 

Inasmuch as there is not a very large number of 
direct current receivers in use, the demand for non - 
polarized condensers is not sufficient to enable a dis- 
tributor to stock them. 

We present a sensible and economical method, 
whereby you may replace a non -polarized con- 
denser, quickly and easily. 
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FIGURE 25 
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Figure 25 will clarify the method which is recom- 
mended for the replacement of non -polarized con- 
densers. 

Supposing you have need for a $ mfd. non -polarized 
condenser in a round can to operate at 300 volts. The 
proper replacement is Type RN242. This condenser 
consists of two S odd. units with a common negative 
lead. 

To use the Type RN242, it is only necessary to 
connect the two red, i. e.. positive, leads, to the cir- 
cuit, and disregard the black negative lead. \Vhen 
making this installation, it is advisable to cut off 
the black negative lead and tape it, to prevent any 
accidental shorting. 

The result of the foregoing procedure is clearly 
shown in Figure 25. 

It should be noted that t he capacity resulting from 
such an arrangement of condensers is equal to one- 
half the capacity of either section. In addition, 
BOTH SECTIONS OF A CONDENSER SO USED 
SHOULD BE OF TIIE SAME CAPACITY. 

The working voltage of the capacity resulting 
from the connections described, and illustrated in 
Figure 25, is that of one section, and not twice 
the rating of the one section. Thus-two 450 volt 
condensers so connected will have a working voltage 
of 450 volts. 

Although Type RN (common negative) type con- 
densers were mentioned in the explanation of the 
method used to replace the non -polarized unit, we 
would like to point out that two single unit 
condensers may be so connected. 

Where it is necessary, that the replacement should 
be in one container and above 4 mfd. rating. 
Type RM (Multiple separate section) type con- 
densers may be used. For instance, the RM257 can 
easily be wired to replace an original 8 mfd. round can 
non -polarized unit, by connecting the two 8 mfd. 
sections in parallel and the negative leads of these 
two sections to the negative lead of the 16 mfd. sec- 
tion. This will give two 16 mfd. sections with their 
negative leads jointed ogether, resulting in a non - 
polarized capacity'of 8 mfd. 

The carton types corresponding to the round can 
types given for illustration, are as follows: CN152 
and UR191. 

Till ORY OF 
CONDENSER ACTION 

The explanation of condenser action given in the 
opening chapter is so arranged as to bring out the 
action taking place when a condenser is used as a filter 
condenser. This explanation does not go into the real 
action which takes place in a condenser; therefore, let 
us see what does happen in a condenser. 

A condenser consists of two conducting plates sepa- 
rated by a dielectric material. By "dielectric material" 
we mean a non -conducting material; i. e., one that 
will not serve as a conductor of electric currents. In 
order to thoroughly explain the action taking place in 
a condenser we refer first to Figure 26, which shows a 
condenser, battery and switch. 

The dielectric of this condenser is the cross -hatched 
block between the two plates. 

Now, in order to thoroughly understand the action 
of a dielectric material, it is necessary to go into the 
structure of such a material. 

The structure of all materials, including dielectrics, 
is as follows: A molecule is generally considered the 
smallest individual part of the ma erial which has all 
the characteristics of the material. However, a mole- 
cule is made up of one or more atoms. An atom is the 
smallest possible particle of one of the known 92 
elements, and an atom is composed of an arrangement 
of electrons and protons. It is sufficient to say that an 
electron is a negatively charged particle and a proton 
is the positively charged particle of greater mass than 
an electron. 

An atom is composed of a certain arrangement of 
protons and electrons. However, there may be more 
electrons than protons. In addition, some of the 
electrons, or in rare cases, even a proton, may not be 
firmly attached to the atomic structure, although in 
the main the arrangement of an atom and the balance 
of electrons and protons is something that cannot be 
disturbed. Thus-if by some means one of the loosely 
attached electrons is drawn away from the atom, 
the atom looses its "state of balance" and ac- 
quires an attractive power for any other "loose" 
electron which is in its immediate vicinity. 

At this point, we have shown that under certain 
circumstances, an atom may lose an electron, and that 
when it loses this electron, it is immediately attractive 
to any other electron which is "free." This situation 
might be expressed by saying that if we remove a 

negatively charged particle from the atom, we destroy 
the balance, or, "neutrality;" i. e., neutral state, of the 
atom. Thus-since we have removed a negative par- 
ticle; i. e., an electron, front our atom, it is no longer in 
the state of balance, or, neutrality, but is positive. 
By positive, we mean that it has an attraction for a 
negative particle; i. e., an electron. 

We have previously explained that a molecule is the 
smallest particle of a material which basalt the citarac- 
eristics of that material, but that a molecule is made 

up of atoms. Thus-a molecule of steel will be com- 
posed of atoms of iron, carbon, and atoms of various 
other substances which go to make up the material 
known as steel. The same thing is true of a dielectric 
material such as paper. 
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DICLECTRlC MATERIAL 

FIGURE 26 

Returning to Figure 26, note that if the switch is 

closed, there will be an electrical potential applied to 
two sides of the dielectric material. The result of such 
an action is that the free electrons existing in atomic 
structure of the dielectric material are attracted and 
drawn toward the positively charged plate. Those 
atoms in contact with the positive plate loose their 
free electrons, which travel from the plate to the 
battery, and around to the negative plate, thus 
creating a preponderance of electrons at the dielec- 
tric material in contact with the negative plate and a 
scarcity of electrons at the positive plate. The atoms 
which lose their free electrons to the positive plate 
now have a terrific attraction, or affinity, for electrons. 
llowever, the nature of the materal; i. e., not 
conducting, prohibits the free motion of electrons 
from neighboring atoms deeper within the dielectric 
material. Thus-a greatly magnified cross section of 
the dielectric material would reveal that on one side 
there is a positive affinity, and (progressing from the 
positive toward the negative side of the material), 
there is a decreasing intensity in the positive attrac- 
tion until a point is reached where there is a state of 
balance. 

Further progress along this same line of direction 
will reveal an ever increasing negative, or repulsive 
condition; i. e., the positive is attractive, and the 
negative is repulsive in nature. This repulsive; i. e., 
negative, intensity increases until its maximum is 
reached at the surface of the dielectric material which 
was in contact in the negative plate. 

It is possible to plot a curve showing the lack of 
electrons on one side of the material, and the abund- 
ance of electrons on the other side of the material. 
When this is "plotted" with intensity on the vertical 
scale, and distance on the horizontal scale, the result- 
ing curve will be that of the potential difference exist- 
ing across a charged condenser. 

The action so far described, is that which is known 
as "charging" a condenser, and, in a previous para- 
graph we abandoned the description with a full charge 
in the condenser. 

Now, that we have a "charged" condenser, let us 
see what happens when the condenser discharges. 
This is shown in Figure 27. 

Figure 27 shows the charged condenser, which is 

prevented from discharging by the open switch. Re- 
member the situation existing in the dielectric 
material when the condenser was charged. 

Before explaining what happens in the circuit when 
the switch in Figure 27 is closed, it is necessary to 
point out that the difference between a noncon- 
ducting and a conducting material is that the 
conducting material has such atomic structure 
that the free electrons are easily displaced. It 
electrons are removed from one end of a con- 
ductor, a corresponding number of electrons 
MUST ENTER TIIE OTHER END OF TIIE CON- 
DUCTOR. 

When the switch ín the circuit of Figure 27 ís 

closed, electrons are attracted from the positive plate 

by the atoms in the dielectric material, which is in 
contact with the plate, remembering from our previous 
discussion, that these atoms had been robbed of their 
free electrons, and therefore, they were attractive 
toward any free electrons in their immediate vicinity. 
Therefore, when the switch is closed, these atoms at- 
tract the free electrons from the atoms composing the 
molecules of the positive plate, the atoms of which in 
turn attract the free electrons in the conducting path 
which extends around to the negative plate. Re- 
member-That there existed an over abundance 
of electrons in the atomic structure of the di- 
electric material next to the negative plate. 
Therefore, the attraction for free electrons begins in 
the dielectric material next to the positive plate and 
extends around through the circuit to the negative 
plate, where there is an over -abundance of electrons. 
These "extra" electrons are enough to satisfy the at- 
traction existing throughout the circuit. Therefore, 
when the switch is closed, the dielectric material ab- 
sorbs electrons from the plate, the plate from the con- 
ducting circuit, and the conducting circuit absorbs the 
free electrons in the negative side of the dielectric 
material. A discharge of a condenser in reality is 
the restoration of balance of electrons in the 
atomic structure of a dielectric material. 

SWITCH 

FIGURE 27 

At this time, it is well to point out that the electron 
movement in the discharge circuit described and il- 
lustrated In Figure 27, is not of any great length; i. e.. 
the electrons do not move from the negative plate 
arou-td to the positive plate; they merely move from 
one atom to another. Thus-the flow of current which 
occurs through the circuit when a condenser is dis- 
charged, is nothing but the movement of electrons 
from one atom to an adjacent atom, which is a distance 
far too small to be conceived by the human mind. 

An alternating current apparently flows through a 
condenser, but a direct current does not. To be more 
explicit, when a direct current potential is applied to 
the terminals of a condenser, there is a very small 
surge of current .which flows through the circuit, but 
not through the condenser, because there is not a 
progressive motion of electrons from one atom 
to another along the path of the circuit which 
is occupied by the dielectric. 

If you do not understand this statement, read the 
description of the charge and discharge of a condenser. 

When the statement is made that alternating cur- 
rent flows through a condenser, it is in the very strict 
sense of the word, not exactly so, because the dielectric 
material in a condenser offers no more conductance to 
an alternating current than it does to a direct current. 
However, due to the reversal of polarity which occurs 
in an alternating current circuit, the condenser charges 
and discharges on each half cycle of the applied cur- 
rent. Therefore, there is current flowing in the circuit, 
but not "through" the condenser. 

This statement may be "hard to swallow," but it is 
an absolutely true statement, because the dielectric 
material in the condenser is not a conductor. flow, 
then, does alternating current flow through a circuit 
cortaining a condenser? the answer is to be found in 
the actions which take place in the charge and dis- 
charge of a condenser. When a condenser is charged, 
there is an abundance of electrons at the negative 
plate, and a scarcity of them at the positive plate. If 
the polarity of a circuit attached to a condenser is such 
that the positive side of the circuit is connected to 
the negative plate, and the negative side of the 
circuit is connected to the positive plate of the con- 
denser, the extra electrons existing at the negative 
plate of the condenser will move into the circuit. 
establishing an over -abundance of electrons in the 
circuit. The electrons leave the circuit to satisfy the 
deficiency of electrons existing at the positive plate of 
the condenser. WIZEN THE ELECTRONIC BAL- 
ANCE OF TIIE ATOMIC STRUCTURE FOR 
TIIE ENTIRE CIRCUIT IS RESTORED, TIIE 
POTENTIAL DIFFERENCE; I. E., VOLTAGE, 
IS ZERO. 
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CONDENSER ACTION 
IN A. C. CIRCUITS 

We are now ready for the explanation of the action 
of a condenser when used in an alternating current 
circuit. Remember, that the "apparent" flow of alter- 
nating current through a non -conducting material; 
i. e., dielectric of a condenser, is not possible in the 
strict sense of the word. However, there is a flow of 
current in an alternating current circuit which in- 
cludes a condenser. 

In order to thoroughly explain this action, we must 
have recourse to illustrations. The first of these is 
Figure '28. 

AC GENERATOR 

FIGURE 28 

CONDENSER 

This illustration shows a condenser connected in a 
circuit with an alternating current generator. As the 
generator revolves, and starts a cycle, we will assume 
that the upper portion of the circuit is positive, and 
the lower part of the circuit is negative. The voltage 
rises from zero to a maximum, and then falls to zero, 
thus completing one-half of a cycle. At this point, 
the polarity of the circuit reverses; i. c., the top half of 
the circuit becomes negative, and the bottom half 
positive, and again the voltage rises to a peak and falls 
back to zero, whereupon the polarity again reverses 
and becomes the same as at the start, that is, one cycle 
has been completed. 

When the voltage rises on the first half of the cycle, 
the condenser is charged. After the voltage reaches the 
peak, it falls to zero (at the same rate at which it rose 
to the peak). We now have a condition wherein we 
have a charged condenser, and a conducting 
circuit from one plate of the condenser to the 
other (through the generator). 

Remember-That a charged condenser will dis- 
charge, if there is a conducting path from one 
terminal of the condenser to the other. 

Therefore, the condenser will discharge through the 
circuit. However, before this discharge is complete, 
the voltage from the generator is rising on the second 
half of the cycle. 

The rising voltage of the second half cycle of the 
alternator is of such a polarity that it aids the com- 
pletion of the discharge of the condenser, and then re- 
charges the condenser (but with opposite polarity to 
that of the first charge). The voltage from the al- 
ternator again falls to zero, and of course, the con- 
denser discharges through the circuit. 

The peculiar part of this whole action of charge and 
discharge, is that TIIE CURRENT IN TIIE CIR- 
CUIT "LEADS" '1'í1E VOLTAGE; i. e., the current 
in the circuit reaches its maximum intensity before the 
voltage reaches its htgltest value. 

So far, our discussion has been centered around a 
perfect condenser; i. e., one in which there is no losses. 
In actual practice, all condensers have a certain 
amount of loss. These losses which occur itt con- 
densers are of two types; first, there is a "hysteriesis" 
loss which is due to molecular friction. Friction is 
generated in the molecules or molecular structure of 
the dielectric by the atoms attempting to rearrange 
themselves when under the stress of the applied 
voltage. 

The second type of loss is that due to leakage in the 
dielectric. All insulating materials; i. e., dielec- 
trics have a certain amount of conductance, 
that is, they are not perfect insulators but allow the 
passage of minute currents. \Ve find that even the 
best insulating materials have a resistance of several 
ntegohms when measured by sensitive instruments. 
The first type of loss in a condenser is usually pic- 
tured by a symbol of a perfect condenser with a 
"series" resistor which represents the loss. This is 
illustrated in Figure 29. 
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CONDENSER WtTH DIELECTRIC LOSS 

FIGURE 29 

The second type of loss in a condenser is pictured as 

a resistance in "shunt" with a condenser as shown in 
Figure 30. 

I H 
CONDENSER WITH LEAKAGE 

FIGURE 30 

The result of these losses in a condenser is a decrease 
in efficiency; i. e., a loss of power. The efficiency of a 
condenser is expressed in the term "Power Factor." 
The meaning of this term is that if a condenser has a 
"power factor" of 2% that there is a loss of 2% of the 
applied power. 

The power factor of a condenser (expressed in per- 
centage) is equal to WX 106 wherein W is the wattage 

wCV2 
lost, "w" is twice "pi" or 6.28, C is the capacity (in 
microfarads), V2 is the voltage squared and 106 is 10 

to the s'xtit power or 1 million. 

BY-PASS CONDENSER 
CIRCUITS 

Many circuits in radio receivers or amplifiers carry 
both alternating and direct current. It is necessary 
to provide separate paths for the flow of these two 
different currents, in order to accomplish certain 
actions. A circuit may carry direct current for plate 
supply and an AC signal current at the same time. 
It is necessary to provide a path for the signal voltages 
so that they may be applied only to certain portions of 
the circuit. In other words, it is necessary to separate 
the direct current and the alternating signal current. 

A convenient means of obtaining this separation is 
to use a condenser to provide a pant for the alternating 
current, because the direct current does not flow 
through a condenser, therefore we can obtain the 
desired separation. 

This action is perhaps best illustrated by Figure 31. 

SCREEN OR PLATE 
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FIGURE 31 

This circuit shows the use of a condenser to allow 
the passage of alternating signal current, from the 
screen circuit of a tube to grand, the resistor pro- 
hibits the AC current from getting into the "II" 
supply where it might cause trouble; i. e., feed back 
and howls. In most instances the resistor is necessary 
to provide the correct voltage for the screen, therefore 
it readily serves two purposes. 

The action of the condenser whereby it provides the 
path for the alternating current, is described in the 
chapter headed "Condenser Action in Alternating 
Current Circuits." 

An additional illustration of the use of a condenser 
to provide a path for alternating current, is illustrated 
in Figure 32. 

FIGURE 32 

The action taking place in the circuit of Figure 32 
follows: The resistor shown connected from the cath- 
ode of the tube to ground. is for the purpose of 
supplying a bias voltage for the grid of the tube. This 
resistor is usually of several thousand ohms resistance, 
and would offer an impedance of this value to the flow 
of the signal current. Such an impedance to signal 
currents at this point would introduce regeneration, 
and this is usually to be avoided. If we connect a 
condenser across the resistor, we will provide a path 
for the alternating current, which will not affect the 
required voltage drop across the resistor necessary for 
bias supply. 

CAPACITY OF 
BY-PASS CONDENSERS 

The capacity of a by-pass condenser is regulated by 
the frequency of the current to be handled, and in ad- 
dition, the resistance of the circuit to be by-passed. It 
is a general rule, that the capacitive reactance of a 
condenser should be approximately one -tenth, or less, 
the resistance value of the circuit to be by-passed. 

Capacitive reactance is the "impedance;" i. e., op- 
position of a condenser to the tlow of an alternating 
current. This reactance is expressed in ohms by the 
formula X = 1 , where w is 6.28, F is the fre- 

wFC 
quency in cycles per second, and C is the capacity in 
Farads. 

To those mathematically, inclined, the above for- 
mula shows that for a given value of capacity, the 
reactance decreases with increasing frequency. For 
practical illustration, let us say that a 1 mfd. con- 
denser has a reactance of 1592 ohms at 100 cycles, but 
that for 200 cycles, the reactance is only 796 ohms. 

To find the correct capacity value to be used for 
by-pass condensers, it is only necessary to know the 
resistance of the circuit to be by-passed, and the 
lowest frequency which will appear in the circuit. 
Then find the capacity value, the reactance of which 
is approximately one -tenth or less of the resistance of 
the circuit to be by-passed, at the lowest frequency 
which appears in the circuit. 

ELECTROLYTIC 
BY-PASS CONDENSERS 

Inasmuch as many circuits to be by-passed are of 
very low resistance, or are carrying a low frequency 
current, it requires a large capacity to affect the proper 
by-passing action. 

Previous to the introduction of the electrolytic con- 
denser, large values of capacity were extremely ex- 
pensive. However, in electrolytic condensers, particu- 
larly at low voltages, it is possible to obtain a very 
large value of capacity at low cost, and in a small 
space. For instance, the usual capacity required for 
by-pass itt the circuit of Figure 32, is in the order of 
20 mfds. at a potential difference of approximately 25 
volts or less. 
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An electrolytic condenser suitable for use in this 
circuit will occupy a space of only 7/8' diameter 
x 2 1/4' long. These are the dimensions for the Type 
TS102, which has a capacity of 20 mfds., and a work- 
ing voltage of 25 volts. Such a capacity value in a 
paper condenser would occupy quite a few cubic inches 
of space. 

Wherever a large capacity is required for a by-pass 
condenser, and where there is a DC voltage, it is ad- 
visable to use an electrolytic condenser. For very high 
frequencies, a paper condenser should be used, inas- 
much as electrolytic condensers are not suitable for 
use as by-pass condensers at frequencies above several 
kilocycles. 

Where a circuit to be by-passed carries both Audio 
and RF currents it is often advisable to use both an 
electrolytic condenser and a paper condenser. Such 
arrangements are found in many receivers. 

EASY REPLACEMENT OF 
UNMARKED CONDENSERS 

Read this chapter and save yourself time and labor 
when it is necessary to replace a condenser which is 
not marked as to capacity and working voltage. 

This easy, quick, step-by-step method requires 
quite a few words to explain, but is easy to follow and 
saves a lot of time in repairing a receiver. 

First: Ascertain the working and surge voltages. 
A method of doing this is outlined in the chapter 
"Surge Voltage." 

Second: With the voltage known, the condenser is 
semi -classified, and the replacement will necessarily 
fall in one of the three groups of condensers; i. e.. 
250 volts, 450 volts, or High Surge types. 

The next most important step is to ascertain the 
capacity value. 

PROCEDURE FOR 
FILTER CONDENSERS 

A. FOR SINGLE UNIT CONDENSERS of either 
the can or carton type, use 8 mfd. or larger, except at 
the input to a filter. 

Note-When replacing original paper condensers, 
which rarely exceed 2 mfd., it is advisable not to use 
more than 4 mfd., as values above this may cause the 
output voltage to rise to too high a value. On the other 
hand, half -wave rectifiers require a large capacity 
value at the input to the filter. In AC -DC receivers, 
the input capacity for half -wave rectifier is usually in 
the order of 25 mfd. (for further details refer to note 
at the end of this chapter). 

B. FOR BLOCK OR MULTI -SECTION CON- 
DENSERS. 

First. Sketch the circuit and note the connection of 
the leads of the condensers and their color. For illus- 
tration, let us suppose you are working on an AC -DC 
receiver, and your sketch looks like this: 

FIGURE 33 

Second. Carefully open the condenser and trace 
and sketch the connections of the Carious units. 
This will help you to ascertain the way in which the 
various sections are connected in the circuit. 

Next, sketch in the condenser connections to the 
various parts of the circuit as per Figure 34. 
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FIGURE 34 

Now, refer to the condenser circuits given on pages 
142 to 144 and find a circuit such as the one you have 
sketched. This turns out in this instance to be Circuit 
11 (note the figures given beneath the circuit). 

Now turn to the "Replacement" section and go up 
and down the "Circuit" column under the heading 
"Condensers," until you find this circuit number. 
When you have found this number, you will also find 
the correct replacement condenser, because it is given 
in the next column to the right of the circuit column. 
For instance, Circuit II will be found in the replacement 
section on page 97 (Zenith Model 710), where you will 
note that the UR182 is listed as the replacement. 

With some circuit numbers you may have to search 
over several pages. This is advisable, because there are 
many combivations of condensers which may be used 
as replacements. Thus, by consulting two or three 
pages of the replacement section, you may ascertain 
several different combinations which may be used as 
a replacement and from these select the types of con- 
densers most suited to your particular job. 

Note-The numbers given beneath the circuits on 
pages 142 to 144 refer to the "B" or condenser notes. 
given on pages 136 to 141. These notes not only state 
the replacement condenser, but also give detailed in- 
structions for connecting the replacement condensers 
into the circuit. 

Note-Filter input condensers regulate the output 
voltage of the filter. With full wave rectifiers, this is 
not so noticeable as with half wave rectifiers. 

There is generally no harm in raising or lowering the 
input capacity 2 or 3 Mids. but with half wave rec- 
tifiers, too great a reduction in input capacity will 
cause a loss of voltage. 

Figure 3.5 shows the relation between load and input 
capacity for various output voltages of a half -wave 
rectifier. 
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FIGURE 35 

BY-I'ASS CONDENSER 
REPLACEMENT 

When replacing by-pass condensers, follow the same 
procedure as is given in the preceding paragraphs de- 
voted to filter condenser replacement. Note-Low 
voltage condensers may always be replaced with con- 
densers of a higher voltage rating. Thus, a 5 mfd. 20 
volt condenser may be replaced by an 8 mfd. 450 volt 
condenser. Although the higher voltage condenser may 
cost a few cents more than the low voltage condenser. 
there are many times when such a replacement will 
save you much more than the difference in cost, in the 
time saved. 

IIOW TO USE 
THE "B" NOTES 

The extreme right-hand column under the general 
heading "CONDENSERS" in the replacement sec- 
tion of the encyclopedia is the "NOTE COLUMN," 
in which is listed various numerals preceded by the 
letter "B," such as "B16." 

"BIG" refers to one of the notes on the following 
pages. These notes pertain to the replacement of con- 
densers, and enables us to tell you exactly WIIAT'I'O 
1)O AND HOW TO DO IT. These notes guide you 
so that you may make a quick and easy repair. 
They also enable us to warn you to watch for certain 
things, and most of all TELL YOU 110W TO WIRE 
IN A CONDENSER REGARDLESS OF THE 
ORIGINAL COLOR CODE, CHANGE DURING 
MANUFACTURE, OR PREVIOUS REPAIR. 

CONDENSERS 

Original 
Part 

Clr- 
cult 

Correct I Note 
Replacement 

8-8 1 See Note 113 

itere is an illustration of part of the replacement 
section. The meaning expressed in the apparently 
cryptic message is that the original condenser 
combination in the particular receiver is two 
8 mid. units used in Circuit I, as shown on page 
142, and that you are to read "B" note No. 3, 
which states "B3-Physical characteristics are 
unknown. We suggest replacing with equivalent 
Mallory type of equal or higher capacity. Check 
voltage for higher rating." You are told that there 
are two 8 mfd. units used in Circuit 1, but you alone 
know whether there are two single 8 mfd. units or a 
single unit containing two S mfd. sections. You also 
know the physical specifications; i. e., whether it is a 
round can or carton type of condenser, or, condensers. 

You have the original before you in the re- 
ceiver. You know the physical appearance and 
permissible size. We have given you the capacity 
and a schematic of the circuit. THIS IS ALL 
THE INFORMATION ONE COULD ASK TO 
MAKE A REPLACEMENT. You may now select 
the proper condenser. The voltage rating should not 
bother you, for-if the receiver is of an AC type using 
a transformer, a 450 volt condenser should be used. If 
the receiver is an AC -DC type, a 250 volt condenser 
should be used, inasmuch as even with a voltage 
doubler, the 250 volt rating is always sufficient. 

Let us take a more complicated note, for example: 
No. B18, which states: "Refer to schematic No. 6 
and connect UR182 as follows: Green, Brown 
and Black to points 'C,' and 'D,' Red to point 
'A,' Yellow and Blue to point 'It.' " 

Figure 37 shows Circuit 6 with the URI82 connected 
as per the instruction in Note No. B18. 
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FIGURE 37 

Note the procedure. This is clear, direct and 
saves your time. No longer do you need to puzzle 
over the question as to which lead goes where. 

Let us take up a still more complicated note; for 
example, No. B49. "Refer to schematic No. 9 and 
connect CM165 as follows: One Red to point 
'A,' corresponding Black to point 'B,' and 
other Red to 'B,' corresponding Black -to point 
'C,' remaining Red to point 'D' and Black to 
'E.' Note-In :some 'cases there are two pig -tail 
resistors between the field and point 'E' which 
is connected to the chassis." 

Figure 38 shows a pictorial view of Circuit 9 with 
the CM165 installed as per instructions in note No. 
B49. 

FIGURE 38 

This illustration shows how simple and easy it 
is to make what would otherwise be a difficult 
installation. Think of the time you might lose in 
waiting for an exact duplicate which would be no 
better than the original, whereas, the readily ob- 
tainable Universal Mallory condenser is easily 
installed and gives you a profit quickly. 

These "B" notes have been written by prac- 
tical men for practical every -day use. USE MAL- 
LORY CONDENSERS AND BE SURE TO LOOK 
AT THE CIRCUITS AND READ THE NOTES. 

"B" NOTES 
131-Originally equipped with paper con- 
densers. Electrolytics of equal or greater ca- 
pacity are O.K. for replacement. Check 
voltage to determine proper condenser rat- 
ing. 
B2-Input condenser may be paper type. In 
such cases we suggest the replacement be 
made with a paper condenser or Mallory IIS 
or HD high voltage units, the choice being 
determined by the voltage requirements. 
B3-Physical characteristics are unknown. 
We suggest replacing with equivalent Mal- 
lory type of equal or higher capacity. Check 
voltage for proper rating. 
B4-Filter condensers may be of paper; if so, 
replace with Mallory HS or IID types. 
Working voltage, capacity and mounting 
will determine type. 

B5-Use types 1111188 or I J I i 189 to replace a 
combination such as 16-12, 16-8, 12-12, etc. 
The dual ntfd. low soilage units are intended 
for by-pass circuits and may he connected in 
parallel (Yellows toget her) to obtain a single 
10 mfd. section. Connect the two Red leads 
together to obtain the higher capacity filter 
section. The 1111188 and 1111 189 contain the 
same capacities and voltage ratings. Select. 
the unit, which may be installed most con- 
veniently. 
B6-It is not necessary that the cathode 
by-pass condensers be in the same container 
as the filter condenser. Mallory TS units are 
easily installed within the chassis, the wire 
leads offering firm support. 
B7-Originally equipped with paper con- 
densers. Replace with combination of Mal- 
lory TP units of proper voltage and ca 
pacit y. 
B8-When a Mallory Multi -section con- 
denser is recommended to replace an original 
single section condenser, connect the sec- 
tions in parallel. This gives a capacity t hat is 
equal or greater than the original. Note: 
After going to press the 11S216 was added to 
the Mallory Line. It may be used in place of 
the RN242 when replacing an original single 
section condenser. 
B9-This condenser is enclosed in the orig- 
inal block and tunes the filter choke to the 
ripple frequency. Replace with Mallory TP 
unit or combination of units giving the same 
capacity as the original. 
B10-This condenser is used only on the 
later type of this mode . 

B11-Requires a non -polarized type of elec- 
trolytic for replacement. To obtain a non - 
polarized capacitor use a Mallory RN or CN 
type having the same capacity in both sec- 
tions. Cut off the black lead close to the con- 
tainer and tape to prevent shorting against 
chassis. Use the two lied leads as the ter- 
minals of the condenser. The resulting ca- 
pacity is equal to one-half the capacity of 
one section; i. e., CN I50 will have an ef- 
fective non -polarized capacity of 2 mfd. at 
450 volts. Thus to secure 4 mfd. non -polar- 
ized, it requires the use of a Mallory ItN242 
or CN152. (See Circuit, 39 in the "B" con- 
denser circuit section.) Note: the 11M or CM 
units may also be used by paralleling the 
sections and then connecting the negative 
leads together and taping as above. 
B12-This additional capacity used on 25 
cycle models only. 
B13-This power pack is used in many early 
Mohawk models. Color code of the filter 
condensers are: Green 2 mfd., Blue 2 natl., 
Yellow 1 mfd. In addition there is a .5 mfd. 
from B positive to B negative. See note BI. 
B14-These condensers are used across the 
secondary of the vibrator transformer. Re- 
place with Mallory VII or O'1' type con- 
densers of the same capacity value. 
B15-11emove old condenser front can and 
place CN I5í in can if desired. 
B16-Mount in hole in chassis or use Mal- 
lory bracket No. 104-1. 
B17-Refer to schematic No. 11 and connect 
U11182 as follows: Black and Brown to 
points "D" and "E," Red to point "A," 
Blue to point "B," Yellow to point "C," 
and Green to point "F." 

B18-Refer to schematic No. 6 and connect. 
U11182 as follows: Green, Brown and Black 
to points "C" and "D," Red to point "A," 
1 el low and Blue to point "B." 
B19-For this replacement we suggest the 
use of three CS126 units. 
B20-This condenser is used only on later 
models. 
B21-1 ustall beneath chassis and connect 
Red leads together to positive, Black to 
negative. Leave old unit in place if desired, 
but be sure to remove leads from it. 
B22-Refer to schematic No. 9 and connect 
CM 165 as follows: One Red to point "A," 
corresponding Black and another Red to 
point "B," remaining lied to point "D," 
remaining Blacks to points "C" and "E." 
B23-When 11 allory Stud type condensers 
such as the SR602, S11605, etc., are recom- 
mended to replace condensers of the ring 
clamp mounting type, the stud may be cut 
oil' flush with the top of the can. Be careful 
not to cut into the can. 
B24-Connect RN241 or RN231, Blue to 
positive 4 mfd., lied to positive g mfd., 
Black to chassis. Connect positive úf TS101 
to cathode of output tube, negative to 

chassis. 
B25-Refer to schematic No. 4 and connect 
CM172 as follows: lied leads together and 
to points "A" and "B," one Black to point 
"C," remaining Black to point "D." 
B26-11efer to schematic No. 1 and connect 
RN241 as follows: Blue to point "A," Red to 
point "C," Black to chassis at points "B" 
and "D." 
B27-Later type of Model 856 used a 16 

mfd. condenser in place of the 8 mfd. No. 
27585; in which case use the RS216. 
B28-There were two types of filter circuits 
used in this model; the older type used a dual 
4 mfd. as first and second filter with an 8 
mfd. in the output. The later type used the 
saute combination but with the 8 nrfd. as the 
input condenser. 
B29-Refer to schematic No. 1 and connect 
U11189 as follows: Blue to point "A," both 
Reds to point "B," Brown, Black and Green 
to chassis. Connect one Yellow to cathode of 
output tube, the other Yellow to cathode of 
detector tube. 
B30-11ount the SR611 by means of the 
metal flange, cut off and disregard the Blue 
lead. Two CS133 units may be used if de- 
sired. 
B31-Refer to schematic No. 11 and connect 
U11182 as follows: Yellow to point "A," 
lied and Blue to points "B" and "C," 
Green and Brown to points "D" and "E," 
Black to paint "F" (chassis). 
B32-Jo'n two of the CM165 Red leads to- 
gether and to B positive, one Red lead to 
Blue lead from switch, corresponding Black 
to plate of 25Z5, remaining Black to chassis. 
833-Refer to schenlat is No. 29 and connect 
CM 162 as follows: one lied to point "A," 
corresponding Black and remaining Red to 
point "l3," remaining Black to point "C." 
The additional 8 ntfd. unit is beneath the 
chassis and connected Red to point "D," 
Black to point "E." 
B34-Refer to schematic No. 1 and connect 
one Red to point "A," another Red to point 
"C," rentéining Red to cathode of output 
tube, Black to chassis. 
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B35-We suggest the use of UR190 for this 
replacement. See note 1189. 

B36-Refer to schematics Nos. 6 and 15 and 
connect UR 189 as follows: Blue to point 
"A," both Reds to "It," Brown, Black and 
Green to chassis at points "C" and "D," one 
Yellow ead to cathode of detector, refrain- 
ing Yellow to cathode of output tribe. 
B37-May require use of condenser bracket 
No. 104-1. 
B38-On some chassis of the model 525 the 
condenser was in two cartons, the C525C 
(5 mfd.-25 add.) and the C525D (5 mad.). 
We recommend the U11182 which replaces 
both of the units. 
1339-Install Mallory condenser in the old 
can or beneath the chassis. 
840-Use the BN type of by-pass condenser. 
841-Install the II N245 in the chassis hole 
provided for the original wires. Discard the 
old condenser cover if desired. 
842-Refer to schematic No. 1 and connect 
the CN152 as follows: one Red to point "A," 
remaining Red to point "C," Black to 
chassis at points "B" and "D." 
843-An .05 condenser was used for buffer 
on first type only, value of second type 
unknown. 
844-Models using the F312 vibrator have a 
.005 mfd. buffer; those using the F221 vi- 
brator have an .04 mfd. buffer. 
845-The original block No. P80902 con- 
tained two 4 mfd. condensers and a .1 nrfd. 
paper. Replace with a CNIl0 and TP438 
connected as follows: one Red of CN140 to 
screen circuit, remaining Red to first audio 
cathode, Black to chassis. Connect TP438 
from RF screen to ground. 
846-Substitute TP441 for TP438 and con- 
nect as in note B45. 
B47-Refer to schematic No. 29 and connect 
CM165 as follows: Red to point "A," cor- 
responding Black to "B," another Red to 
point "B," corresponding Black to "C," re- 
maining Lied Lo "D," and Black to "E." 
848-Refer to schematic No. 4 and note 
that a resistor is used in place of the choke 
shown. The ItM262 should be mounted in 
the chassis hole or by means of Mallory 
bracket No. 104-1; connect both lied leads 
to points "A" and "B," one Black to point 
"C," remaining Black to point "D" (chassis). 
B49-Refer to schematic No. 9 and connect 
CM165 as follows: one Red to point "A," 
corresponding Black to point "B," another 
Red to "B," corresponding Black to point 
"C," remaining lied to point "D" and Black 
to "E." Note-In some cases there are two 
pigtail resistors between the field and point 
"E" which is connected to the chassis. 
850-Refer to schematic No. 23 and connect 
11M262 as follows: Blue and lied to points 
"A" and "B," Brown to point "C," and 
Black to point "D." If necessary use Mallory 
bracket No. 104-1. 
851-Refer to schematic No. 29 and connect 
CM 165 as follows: one Red to point "A," 
corresponding Black to point "B," another 
Iced to point "B," corresponding Black to 
point "C," remaining Red to point "D" and 
Black to "E." Note-In this receiver there 
may be a pigtail resistor between the field 
and point "E." 
852-This condenser connects between 
points "A" and "C" on schematic No. 29. 

853-Refer to schematic No. 29 and connect 
UR190 as follows: one lied of one of the in- 
dependent sect ions to point "A," correspond- 
ing Black to point "B," Red of the other 
independent section to point "B," corre- 
sponding Black to point "C," one lied of the 
common section to point "D," the other lied 
to 6A7 plate supply, Black to ground at 
point "E." 
854-This chassis is the same as the Ma- 
jestic 300, 300A. 
1355-When using the U11190 to replace a 
16-16 mfd. unit, connect the Red leads of the 
independent sections together for positive of 
one 16 mfd., and the corresponding Blacks 
together for the negative of this 16, connect 
the two Beds of the common negative sec- 
tion together for the other 16 add.; the re- 
maining Black is the negative. 
B56-Refer to schematic No. 11 and connect 
I1M259 and TS101 as follows: Green of 
RM259 to point "A," Yellow and Brown to 
points "D" and "E," Blue and lied to points 
"B" and "C," Black to "F." Connect TS101 
positive to second detector cathode, negative 
to point "F." 
B57-Connect Black leads to chassis; other 
lead connections are obvious. 
B58-Refer to schematic No. 4 and connect 
11M265 as follows: Red and Blue to points 
"A" and "B," Black to point "C," Brown 
and Yellow to point "D," Green to screen 
circuit. 
859-Refer to schematic No. 1 and connect 
11M257 as follows: lied to point "A," Black 
to point "B," Blue and Green to point "C," 
Brown and Yellow to point "D." 
860-Connect one 8 mfd. section to rectifier 
side of choke, combine two sections and con- 
nect to speaker side of choke, the renaining 
section to voltage divider at output side of 
speaker field. 
861-Refer to schematic Nos. 1 and 15 and 
connect RN232 as follows: one Red to point 
"C," Black to "D," remaining lied to output 
cathode. 
B62-Combine two of the RN235 Red leads 
to output screen, remaining Red to detector 
plate resistor, Black to chassis; positive of 
TS101 to cathode of output tube, negative 
to chassis. 
B63-Iiefer to schematic No. 1 and connect 
11M257 as follows: Brown, Yellow and Black 
together and tape, lied to choke at point 
"C," Blue and Green together to point "D," 
Note-It may he necessary to use two 
CSI26 units installed beneath the chassis. 
See note B11. 
864-Refer to schematic No. 4 and connect 
U11182 as follows: lied, Blue and Green to 
points "A" and "C," Black and Brown to 
"B," Yellow to "D." 
865-Refer to schematics Nos. 6 and 15 and 
connect RM257 and TS101 as follows: con- 
nect Blue and Green (of ItM257) together 
and to point "A," Brown and Yellow to 
point "C," Red to point "B," Black to 
point "D." Connect TS101 positive to cath- 
ode of output tube, negative to point "D." 
866-The capacity values given for this cir- 
cuit are independent units, each of which is 
replaceable with the condenser given; thus 
8-8-8 RS213 means that three of the 
11S213 condensers are required for complete 
replacement of filter. 

867-11efer to schematic No. 8 curd connect 
11M259 as follows: Green to point "A," lied 
to point "B," Blue to paint "C," Yellow, 
Brown and Black to points "D," "E," and 

B68-Refer to schematic No. 11 and connect 
RM259 as follows: Green to point "A," 
Yellow and Brown to points "I)" and "E," 
Blue and lied to points "B" and "C," Black 
to point "F." 
B69-Refer to schematic Nos. 28 and 13 and 
connect RM265 as follows: Connect lied and 
Blue together and to point "B" in place of 
the original red, Black to point "E," Brown 
and Yellow to chassis at "F," Green to 
screeres of power tubes. 
B70-liefer to schematic Nas. 4 and 14 and 
connect RM265 as follows: lied and Blue to 
"A" and "B," Black to "C," Brown and 
Yellow to chassis at "D," Green to bleeder 
resistor. 
B71-Refer to schematic No. 11 and connect 
the UR190 as follows: Connect the two lied 
leads (that exit, from the same hole in the 
carton) together and to one of the other Red 
leads, then connect this assembly to the 
cathode of the rectifier at point "A;" the 
three Black leads connect to the line at 
points "D" and "E," the remaining lied 
lead connects to the rectifier cathode at 
point "B." 
B72-11efer to schematic No. 29 and connect 
U11190 as follows: Combine two Reds (that 
exit from same hole in carton) and connect 
to point "A," corresponding Black lead to 
point. "B," connect one other lied lead to 
point "B," corresponding Black lead to 
point "C," connect remaining Red lead to 
point "D" and remaining Black to point 
"E." Point "B" is connected to DC side of 
switch. 
B73-Iiefer to schematic No. 4 and connect 
11M262 as follows: lied and Blue to points 
"A" and "li," Brown to "C" and Black to 
"I)." 
B74-11efer to schematics Nos. 1 and 15, and 
connect 11M257 as follows: Blue to "A.," 
Green to "B," Brown, Yellow and Black to 
chassis at "13" and "D." lied to cathode of 
output tube. If necessary, use Mallory 104-1 
bracket. 
B75-Refer to schematics Nos. 1 and 15, 
connect CM 173 as follows: All three Black 
leads to ground at "B" and "D," one Red 
each to "A," "C" and cathode of output 
tube. 
876-Refer to schematics Nos. 1 and 15, and 
connect Ií11257 as follows: lied to cathode 
of output, tube, Blue to "A," Green to "B," 
Brown, Yellow and Black to chassis. 
B77-We suggest the use of two UR190 
condensers connected as follows: Both Red 
leads of the co rr section .to 'cathode of 
25Z5, the two other Red leads of this con- 
denser together and to cathode of 12Z3. On 
the other Uli 190, connect loth Red leads 
of :.he common section to the output of the 
choke, one of the remaining Red leads to 
cathode of 6C6 and the other lied lead to 
the cathode of 43, all Black leads to negative 
line. 
B78-See note 68 for installation instruc- 
tions. 
B79-Connect a TS102 from 6F6 cathode to 
chassis in addition to one section of the 
BN225. 
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1380-This condenser is 8-8-12 nfd., and we 
suggest that either RM257 or U11190 be used 
for replacement; connect 16 mfd. across the 
filter output, and 8 mfd. from 38 cathode to 
chassis, and 8 ufd. from screen circuit to 
ground. 
281-Most of these original condensers em- 
ploy a Red and Yellow lead; the 8 mfd. sec- 
tion (Red) should he connected on the 
rectifier side of choke. 
282-Condensers which are of unusual char- 
acteristics will be supplied on order. To 
avoid confusion, send in the original con- 
denser, properly marked as to make and 
model number of the receiver, and shipment 
will be made promptly. 
283-Refer to schematic No. 3 and connect 
one section of the MN277 to "A," connect 
two of the sections together and to point 
"B," connect the other section to point "C." 
184-Refer to schematics Nos. 1 and 15, 
connect both Reds to point "A," Blue to 
"C," Black, Brown and Green to chassis at 
"B" and "D," one Yellow to cathode of 
second detector and the other to cathode of 
output tube. 
B85-Mount the Mallory condenser in the 
original can. 
588-Refer to schematic No. 4 and connect 
11M261 as follows: Red'and Blue to points 
"A" and "B," Brown to "C" and Black 

187-Refer to schematic No. 1 and connect 
CN141 as follows: Blue to point "A," Red 
to point "B," Black to "C" and "D." 
288-Refer to schematic No. 27 and connect 
CM165 as follows: All three Red leads to 
"A," "B" and "C," two Black leads to 
"D," "E," remaining Black lead to "F." 
289-Refer to schematic No. 6 and connect 
UR190 as follows: The two Red leads (hav- 
ing a common exit from the carton) to point 
"A," the other two Red leads to "B," all 
Black leads to "C" and "D." 
290-In case the RN232 is too long, try the 
SR605; cut off the mounting stud on the 
SR605 if necessary. 
291-Refer to schematic No. 1 and connect 
RN241 as follows: Red to "A," Blue to "C," 
Black to chassis at "B" and "D." 
192-Refer to schematic No. 1 and connect 
CN151 as follows: Red to "A," Blue to "C," 
Black to chassis at "B" and "D," mount by 
means of one flange, and cut off the other. 
If desired, cut off or bend the flanges and 
install in original can. 
293-Refer to schematic No. 4 and connect 
CM171 as follows: Red and Blue to "A" and 
"B," Black to "C," Brown to "D." Mount 
by one flange bent at right angle to support 
condenser in vertical position, cut off other 
flange. If preferred, mount condenser in 
original can. 
594-Refer to schematic No. 27 and connect 
UR189 as follows: The two Red leads to 
"A" and "B," Blue to "C," Black to "F," 
Brown and Green to "D" and "E," Yellow 
leads together and to cathode of detector. 
195-Refer to schematics Nos. 27 and 15 
and connect the UR182 as follows: Red and 
Blue to "A," "B" and "C," Black and Green 
to chassis at "F," Brown to line at "D" and 
"E," Yellow to cathode of Detector (or in 
some cases the first AF stage). 
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B96-See Note 83; if round can unit can be 
installed we suggest RM259 for this installa- 
tion. 

597-Refer to schematics Nos. 1 and 44, 
connect all Black leads of the UR190 to B- , 
the two Red leads (with common exit) 
together and to chassis, one of the remaining 
Red leads to each side of the choke. 
B98-Refer to schematics Nos. 6 and 15 
and connect UR189 as follows: Both Red 
leads to "A," Blue to "B," Yellow leads to 
cathode of Detector and output tubes re- 
spectively, Brown, Black and Green to 
chassis. 

599-The chassis type number is the group 
prefixing the serial numbers. The first run of 
this chassis used schematic No. 27 with 16 
mfd. from cathodes (in parallel) to line, 
8 mfd. from cathodes to chassis and 4 mfd. 
from 6A8 plate supply to chassis, also a .25 
paper across the choke. For the first run, 
connect UR182 as follows: Refer to sche- 
matic No. 27, connect Blue to "A" and "B," 
Red to "C," Brown to line at "D," "E," 
Black and Green to chassis, Yellow to 6A8 
plate supply. In the second run the cathodes 
of the 25Z5 were separated thus changing 
the circuit to schematic No. 11 and the .25 
mfd. condenser was removed from across the 
choke and a separate 4 mfd. tubular con- 
nected across the field. For this circuit refer 
to schematic No. 11 and connect UR182 as 
follows: Blue to "B," Red to "C," Brown to 
line at "E',' Black and Green to chassis at 
"F," Yellow to 6A8 plate supply. Use an 
additional CS121 with Red to "A," Black 
to "D." 
1100-Refer to schematic No. 27 and con- 
nect CM165 as follows: All Red leads to 
"A," "B," "C," two Black leads to "D," 
"E," one Black lead to chassis at "F." 
5101-Replacement supplied on order (send 
sample) or use the following: One UR190 to 
replace the 16-16 mfd. section, all Black 
leads to chassis, two Red leads to each side 
of the choke. One CN141 to replace the 8-4 
mfd. section. Black to chassis, Red to screen 
of 6A7, Blue to cathode of 25Z5 supplying 
field. One TS101, positive to 43 cathode, 
negative to chassis. 

1102-Use one UR190 and one UR183; 
refer to schematics Nos. 8, 13 and 15, and 
connect units as follows: Black leads of 
UR190 to chassis, two Red leads to each 
side of the choke. Black and Brown leads of 
the UR183 to chassis, Yellow to cathode of 
output tube, one Red to rectifier cathode 
supplying the field, one Red to 6A7 screen 
supply. 
5103-Refer to schematic No. 6 and connect 
two Red leads of the RN235 to point "A," 
the remaining Red to "B," and Black to 
chassis at "C," "D." 
1104-When AC -DC switch is in AC posi- 
tion the filter circuit is the same as schematic 
No. 8 with the exception that there is an 
additional choke connected at point "C." 
Connect UR182 as follows: Red to point 
"C," Black to point "F," Yellow to point 
"A," Blue to point "B," Green to the AC 
side of the AC -DC switch connected to the 
speaker field, and Brown to points "D" 
and "E." 

2105-Refer to schematic No. 45 and con- 
nect ÚR190 as follows: One each of the two 
Red leads (having a common exit from the 
carton) to points "D" and "E," the Black of 
this section to chassis at "F," one of the re- 
maining Red leads to point "A," correspond- 
ing Black connects to the remaining Red and 
to point "B," the remaining Black to the 
chassis at point "C." 
1108-Refer to schematics Nos. 4 and 17 
and connect RM265 as follows: Red and 
Blue to points "A" and "B," Black to "C," 
Brown and Yellow to "D," Green to fila- 
ment center tap resistor. 
2107-Connect CM173 as follows: One Red 
to junction of filter choke and RF choke, 
another Red to the screen of the first de- 
tector, remaining Red to "B" plus of the 
audio -transformer, and all Blacks to chassis. 
1108-Refer to schematics Nos. 8 and 15 
and connect RM259 as follows: Blue and 
Green together to point "C," Red to point 
"B," Black, Brown and Yellow to chassis at 
"E" and "F." Connect RN232 Black to 
chassis at "D," one Red to point "A," and 
remaining Red to cathode of output tube. 
1103-To replace RC501 refer to schematics 
Nos. 13 and 15, and connect CN152 as fol- 
lows: one Red to osc. plate supply, remain- 
ing Red to cathode of output tube, and 
Black to chassis. For RC502 refer to sche- 
matics Nos. 13 and 14, and connect CN150 
as follows: one Red to junction of 20M ohms 
and 500M ohms resistors in the first AF 
plate supply, remaining Red to first AF 
screen, and Black to chassis. 
2110-If the filter and by-pass condensers 
are all in one block, refer to schematics Nos. 
6 and 15, and use UR182 connected as fol- 
lows: Connect Blue to point "A," Yellow to 
point "B," Black, Green and Brown to- 
gether to points "C" and "D," remaining 
Red to detector cathode. 
2111-Refer to schematics Nos. 1 and 15, 
connect CN155 and TN111 as follows: Two 
Reds of CN155 to point "A," remaining Red 
to point "C," Black of CN155 and negative 
of TN111 to chassis (that is, points "B" and 
"D"). Connect one positive of TN111 to 
detector cathode, remaining positive to cath- 
ode of output tube. 
2112-Refer to schematic No. 25 and con- 
nect CM172 and TS102 as follows: One Red 
of CM172 to point "A," corresponding 
Black to point "C," remaining Red to point 
"B," the other Black to point "D," connect 
TS102, positive to point "D," negative to 
point "C." 
1113-Refer to schematic No. 4 and con- 
nect UR182 as follows: Red, Blue and Yel- 
low to points "A" and "B," Green and 
Brown to point "C," Black to point "D." 
Some of these sets used a can type unit for 
which we recommend an RM259 connected 
as follows: Red, Blue and Green to points 
"A" and "B," Black and Brown to point 
"C" Yellow to point "D." 
5114-Refer to schematics Nos. 6 and 15 
and connect UR182 and TS101 as follows: 
Blue to point "A," Red and Yellow to point 
"B," Black, Brown, Green and negative of 
TS101 to chassis. Positive of TS101 to cath- 
ode of output tube. 
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1115-Refer to schematic No. 27 and con- 
nect I.IR 182 as follows: lied, Blue and Yel- 
low to points "A," "B" and "C," Brown and 
Green to points "D" and "E," Black to 
chassis at point "F." 
1116-Refer to schematics Nas. 3 and 14 

and connect HS692 as follows: lied to point 
"A," Black to point "D." Connect U11191, 
the two Bed leads (with common exit) to- 
gether and to point "B," corresponding 
Black to point "E," one of the t.wo remain- 
ing lied leads to point "C," the other to the 
100 -volt tap on the voltage divider, both 
remaining Black leads to point "F." 
3117-Refer to schematic No. 4 and con- 
nect CM165 as follows: All lied leads to- 
gether and to points "A" and "li," two 
Blacks to switch (point "C") and the re- 
maining Black to chassis (point "D"). 
3118-Refer to schematic No. 11 and con- 
nect Ul1182 as follows: Yellow to point "A," 
lied and Blue together and to points "B" 
and "C," Green and Black together and to 
point "F," and Brown to point "E." This 
connection is not the same as the standard 
described in note 31. However, the wiring 
used in note 31 is applicable in some cases 

of noticeable hum. 
11119-Refer to schematics Nos. 6 and 15 

and connect CN145 and TS102 as follows: 
two Reds of CN145 to point "A," remaining 
lied to point "B," Black to point "C." Con- 
nect TS102 positive to output cathode, neg- 
ative to point "D." 
3120-Refer to schematics Nos. 2 and 13 

and connect CN155 and CN142 as follows: 
Two Reds of CN155 to point "A," remain- 
ing Red to point "C," Black to chassis at 
points "C" and "D." Connect one lied of 
CN142 to terminal 6 of original block, re- 
maining lied to original terminal 4, and 
Black to chassis. 
3121-If receiver should be disconnected 
from the power pack the voltage rises to 900 
volts for 91'6 and correspondingly for the 
other similar power packs; therefore, we 
advise the use of IIS (High Surge) units for 
replacement. 

Schematic No. 47 gives a view of a re- 
placement made with 1íS carton units. 

The by-pass sections of the original may 
be replaced with larger capacity units of 
electrolytic type, thereby giving better fil- 
tering action at the by-pass point. 

The illustration in schematic No. 47 shows 
an installation of two 11S692 and two I IS690 
condensers replacing the original block. 
3122-Mount CN145 and TS101 in the 
original can. liefer to schematics Nos. 6 and 
15 and connect as follows: Two Reds of 
CN145 to point "A," remaining Red to 
point "B," and Black to points "C" and 
"D." Connect Positive of TS101 to output 
cathode, and negative to point "D." 
3123-Mount CN151 and TS101 in the 
original can. Refer to schematics Nos. 1 and 
15 and connect as follows: lied of CN151 to 
point "A," Blue to point "C," and Black to 
points "B" and "D" (chassis). Positive of 
TS101 to output cathode, and negative to 
chassis. 
1124-Refer to schematic No. 6 and con- 
nect CN145 as follows: Two Reds together 
and to point "A," remaining lied to point 
"B," and Black to points "C" and "D." 

3125-Condenser supplied on order. Send 
sample or if this is not. possible state part, 
make and model her of receiver. 
8126-To replace P80956 refer to schematic 
25 and connect R M262 and TS102 as fol- 
lows: lied of 11%1262 to point "A," Black to 
point "C," Blue to point "B," and Brown to 
chassis. Connect TS102 negative to point 
"C," and positive to chassis. Duplicate con- 
denser supplied on order. Give part, chassis 
and model her of receiver. 
5127-To replace P80937 refer to sche- 
matics Nos. 14 and 15 and connect IiN231 
as follows: One Red to IF screen, the other 
lied to second detector cathode, and Black 
to chassis. Duplicate condenser supplied on 
order. Give part, chassis and model number 
of receiver. 
5128-Original is a dual 12 mfd. unit, physi- 
cal characteristics unknown. If of the can 
type, an RN245 may be used. Combine two 
of the sections and connect to the input side 
of speaker field, the other section to the out- 
put side of the field, Black to chassis. 

Although the CN152 will satisfactorily re- 
place the original part (No. B166143) some 
may desire to use a CS133 and TS101, which 
is entirely satisfactory in every way. 
312$-Since these condensers originally had 
a screw -socket base, we recommend replace- 
ment with a carton beneath the chassis. 
B130-Refer to schematics Nos. 1 and 15 

and connect CN151 and TS101 as follows: 
Blue of CN151 to point "A," lied to point 
"C," and Black to points "B" and "D." 
Connect TS101 positive to AF output cath- 
ode, negative to chassis. 
1131-Connect CN151 as directed in note 
130. 
3132-Refer to schematic No. 1 and con- 
nect liN241 as follows: Blue to point "A," 
lied to point "C," Black to chassis at points 
"C" and "D." 
1133-Original unit was combination of .25 
mad. and .5 mid. paper, and 8 mid. electro 
lytic. Replace with combination of TI'420, 
TP432 and TS101 respectively. 
5134-Refer to schematics Nos. 8 and 15 

and connect UR189 as follows: Blue to point 
"A," one lied to point "B," the other Red to 
point "C," Black, Brown and Green to 
points "D," "E" and "F," one Yellow to 
cathode of detector and output tube re- 
spectively. 
8135-ltefer to schematics Nos. 14 and 15 
and connect CN152 and TP420 as follows: 
One lied of CN 152 to oscillator plate supply, 
remaining Red to cathode of first audio tube, 
and Black to chassis. Connect TI'420 to the 
junction of 25M ohms and 250M ohms re- 
sistors in the second Detector plate lead, and 
to the chassis. 
3136-The original condenser had two .25 
mfd. and one .5 mfd. paper sections, and one 
20 mfd. electrolytic. To replace electrolytic 
section, use TS102, connecting positive to 
cathode of output tube, negative to chassis. 

B137-11efer to schematics Nos. 13 and 14 

and connect UR181 as follows: lied lug to 
driver plate supply, Blue lug to IF screen 
circuit, and Green lugs to first AF plate 
resistor. 
3138-Refer to schematics Nos. 13 and 14 
and connect UR181 as follows: Red lug to 
IF screen circuit, Blue lug to driver plate 
supply, Green lugs to plate resistor. 

8139-Refer to schematics Nos. I and 19 

and connect liN242 as follows: One lied to 
point "C," remaining lied to chassis, Black 
to points "B" and "D." 
3140-Refer to schematic No. 49 and con- 
nect RN235 as follows: To replace first sec- 
tion, connect Red to point "A," two Reds to 
point "B," Black to point "C." To replace 
second section connect lied to point "D," 
two Reds to point "E," Black to point "F" 
(chassis). 
2141-Refer to schematics Nos. 1 and 19 

and connect liN245 as follows: One lied to 
point `A," one lied to point "C," remaining 
Red to chassis, Black to points "B" and "I)." 
8142-Refer to schematic No. 13 and con- 
nect UR181 as follows: lied lug to anode 
grid supply of first detector, Blue lug to IF 
plate supply, Green lugs to screen circuit. 
8143-ltefer to schematics Nos. 1 and 15 

and connect RM259 as follows: lied to point 
"A," Blue to point "C," Black, Brown and 
Yellow to chassis, Green to cathode of out- 
put tubes. 
8144-We advise the use of two CS126 and 
one CN142 units connected as in schematics 
Nos. 41 and 15 as follows: Iced of one CS 126 

to point "A," lied of the other CS126 to 
point "B," one Red of CN142 to point "C," 
remaining Red to cathode of output tube, 
all Blacks to points "D," "E," and "F." 

Note-The U11190 may be used in place 
of the two CS126's. 
8145-Refer to schematics Nos. 1 and 19 

and connect Ii N245 as follows: Two Beds to 
point "A," one lied to chassis, Black to 
points "B" and "D." 
8146-Refer to schematics Nos. 13 and 14 

and connect U1i181 as follows: Red lug to 
audio plate supply, Blue lug to IF screen 
circuit, Green lugs to anode grid supply of 
first detector. 
2147-Refer to schematics Nos. 13 and 14 

and connect UR181 as follows: Red lug to 
second detector plate supply, Blue to IF 
screen circuit, Green lugs to anode grid 
supply of first detector. 
3,141-Refer to schematics Nos. 13 and 14 

and connect U11181 as follows: lied lug to 
driver plate supply, Blue lug to IF screen 
circuit, one Green lug to first audio screen, 
remaining Green lug to oscillator plate 
supply. 
8149-Refer to schematics Nas. 13 and 14 

and connect U11181 as follows: Red lug to 
first detector screen, Blue lug to driver plate 
supply, one Green lug to second detector 
plate resistor, remaining Green lug to first 
detector anode grid supply. 
3113-Refer to schematics Nos. 13 and 14, 

connect UR181: Red lug to IF screen circuit, 
Blue lug to first detector anode grid supply, 
Green lugs to driver plate supply. 
8151-Refer to schematic No. 13 and con- 
nect. UR181 as follows: lied and Blue lugs to 
first detector screen circuit, and Green lugs 
to second detector plate resistor. 
2152-Connect lied leads in place of orig- 
inal lugs, Black to chassis. 
3153-Refer to schematics Nos. 13 and 14 

and connect UR181 as follows: Red lug to 
oscillator plate supply, Blue lug to RF plate 
supply, one Green lug to second audio plate 
supply, and remaining Green lug to second 
detector plate resistor. 
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8154-Refer to schematic No. 1I and con- 
nect U R 182 and CS 121 as follows: \ el low of 
1111182 to point ''A." lied and Blue to points 
"B" and "C," Green and Brown to points 
"I)" and "E," Black of 1'11182 and CS I21 to 
point "F," Red of CS12I to osc. anode 
resistor. 

8155-Refer to schematic No. 27 and con- 
nect U11182 as follows: Blue, lied and Yel- 
low together and to points "A," "11," and 
"C," Brown to points "I)," "G," and Black 
and Green together and to point "F." 
8156-These two 4 mfd. sections are con- 
tained in the same unit with several small 
capacity condensers of the paper type. For 
the replacement of the filter section use a 
non -polarized unit as in note 1111. The 4 
add. by-pass section may be replaced with 
TS105 installed at the socket. 
8157-Refer to schematic No. 50 and con- 
nect I3Á1257 as follows: lied to point "A," 
Black to point "C," Blue and Green to- 
gether to point "B," Brown and Yellow to 
point "D." 
13158-These condensers are contained in a 
capacitor block with several small paper 
condensers. To replace these units we recom- 
mend for external replacement a CM 17:í 
connected as follows: Two Reds to points 
"A" and "B," one Black to point "C," 
two remaining Blacks to point "D," re- 
maining lied to screens. 

13159-Refer to schematics Nos. 6 and 15 
and connect 11M259 as follows: Red to point 
"A," Blue to point "B," Black, llrovv n and 
Yellow to points "C" and "D," Green to 
cathode of output tube. 
8160-The original block contained two 10 
mfd. electrolytics and a .5 mfd. paper. lie - 
place with CNI52 and TP431. Connect. one 
Bed of the CN152 to the screen of output 
tubes, the remaining Red to the cathode of 
detector tube, Black to negative line. TP431 
replaces the coupling condenser between the 
37 plate and the interstage transformer. 
8161-Refer to schematics Nos. 13, 1I, 15 
and 19, and connect. SR612 and Ts WI as 
follows: One lied of SI1612 to RF screen, 
remaining Red to driver plate supply, Black 
to HV. center tap, Blue to first audio cath- 
ode (be sure to ground can). Connect TS101 
positive to driver cathode, negative to 
chassis. 

8162-Refer to schematics Nos. 13, 14, 15 
and 19 and connect 511612 as follows: One 
lied to BF screen, remaining lied to the 
junction of the resistors in the first Al,' plate 
supply, Black to center tap of high voltage, 
and Blue to first /IF cathode (be sure cans is 
grounded). 
8163-Refer to schematics Nos. 13, 14 and 
19 and connect. CN151 and TS101 as fol- 
lows: Red of CNI51 to RF screen, Blue to 
first AF plate supply, Black to chassis. Posi- 
tive of TS101 to chassis, negative to high 
voltage center tap. 
8164-Refer to schematics 13 and 14, con- 
nect CN151 and TS101 as follovss: lied of 
CNI51 to IIF screen, Blue to first AF plate 
supply, Black to chassis. Connect TS101 
positive to shield wire, negative to chassis. 
3165-Refer to schematics Nos. 15 and 19 
and connect CM 162 as follows: One Black 

lo transformer center tap. corresponding 
lied to chassis, reuusining lied to first AF 
cathode, Black to chassis. 

13166-This block contains the filter con- 
densers and the output choke and con- 
denser. When eplacing Iry section by sure 
to leave output assembly intact. 
5167-For replacement of this entire block, 
we recommend purchase of original block 
from ruanufactu er. However, in case of 
emergency, the block may be takers apart 
and replacement acco uplished by using the 
CNI59 unit or ex erior application limy be 
made. Precaution should be takers to pre- 
serve the original block wiring, not affected 
by the replacement. 

B168-Refer to schematics Nos. 1, 14 and 
15 and connect C\155 and TS101 as fol- 
lows: One lied of CNI55 to screen of AF 
output, another Red to RF screen, remain- 
ing lied to oscillator plate supply, Black to 
chassis. Connect TS101 positive to second 
detector cathode, negative to chassis. 

B169-This condenser is contained in a 
block with several paper condensers and 
this replacement is suggested to replace this 
section only and the rest of the block must 
be left in the receiver as connected. 

8170-Refer to schematics Nos. 27 and 19 
and connect RM259 and TS101 as follows: 
Red, Blue and Green of I3 M259 together anal 
to points "A," "B" and "C," Black and 
Yellow together and to points "I)" and 
"E," Brown to point "F." Connect TS101 
positive to output, tube cathode, negative to 
resistor tap in output tube grid circuit. 
8171-Refer to schematics Nos. 9 and 15 
and connect U11190 and C\1161 as follows: 
One lied of common negative section of 
Uli I90 to point"II," remaining lied to point 
"A," Black to point "C," lied of one inde- 
pendent. section to paint "\," Black to 
point "I3," remaining lied to point "F)," 
'Mack to output. cathode. Connect CÁ1161, 
Blue to point "I)," Brown to point "E" 
lied to output cathode, Black to point "E." 
B172-Connect 1111189 as follows: One lied 
to rectifier cathode, Green and Black to 
negative line, remaining lied to 11F screens, 
Blue to output plate supply, Brown and 
both Yellow to output cathode. 

B173-For replacement of this entire block 
we advise purchase of a duplicate from the 
manufacturer. In case of emergency, the 
block may to taken apart. and replacement 
accomplished by using the C\152 unit. 
Wiring to parts of the block not. affected by 
the replacement should be left intact. 
8174-This assembly contains an 8 nsfd. 
electrolytic, a .5 mfd. and a .25 mfd. paper 
condenser and the driver transformer. We 
advise the CSI3:3 writ for external replace- 
ment of the 8 tufd. section. 

8175-Refer to schematics Nos. 1, 13 and 15 
and connect CNI51 and CN 140 as follows: 
lied of CN151 to point "C," Blue to anode 
grill supply of first detector, Black to chassis. 
One lied of CN 140 to lib screen, remaining 
lied to detector cathode, Black to chassis. 

B176-11efer to sc tentatics Nos. 13 and 15 
and connect CN150 and CN141 as follows: 

One lied of CN150 to output plate supply, 
remaining lied to anode grid, Black to 
chassis. lied of CN1.11 to Det. cathode, 
Blue to screen supply, Black to chassis. 

B177-11efer to schematics Nos. 13 and 15 
and connect. IiN215 as follows: One Red to 
first Al,' plate supply, another Red to BF 
screen supply, remaining Red to first AF 
cathode uod Black to chassis. 

11178-Refer to schematics Nos. 14, 15 and 
19 and connect 1iN231 and TS101 its fol- 
lows: lied of IiN2:3I to first Audio cathode, 
Blue to R F screens, Black to chassis. Pos, of 
TS101 to chassis, negative to power trans- 
former IIV. center tap. 

8179-Refer to schematics Nos. 13, 14 and 
19 and connect IiN211 and TSI06 as fol- 
lows: Red of liN241 to screen dreuit, Blue 
to second Det. plate supply, Black to chassis. 
Pos. of 'I S 106 to chassis, negative to power 
transformer HV. center tap. 

11180-Refer to schematics Nos. 9 and 15 
and connect CA1173, C\1160 and TS102 as 
follows: One lied of CJ1173 to point "A," 
corresponding Black to point "B," another 
lied to point "B," remaining Black to point 
"C," remaining lied to point "A." lied of 
CM160 to point "D," corresponding Black 
to cathode of output tube, remaining li'(1 
to RE screen circuit, Black to point "E." 
Pos. of TS102 to output cathode at tube 
socket, negative to paint "E." 
8181-Refer to schematic No. 3 and connect 
CNI51 as follows: Blue to point "B," lied 
to point "C," and Black to "E" and "F." 
13182-The UR182 replacement has higher 
capacity values than the original. However, 
the U11182 will riot cause any change in the 
operations of the set. 

B183-Refer to schematics 12, 13 and 19 
and connect CN112 and TS104 as follows: 
One lied of CN 142 to screen of A Foot put, re- 
nusining lied to IiE screen, Black to chassis. 
Connect. '1'S104 positive to chassis, negative 
to 11 minus. 

B184 --.Substitute TS101 for TS104 and con- 
nect as in Note 183. 

B185-Refer to schematic No. 9 and con- 
nect R\1257 as follows: Blue to point "A," 
Red and Green to points "13" and "C," 
Black and Brown to points "D" and "E," 
Yellow to point "F." 
B186-Refer to schematic No. 52 and con- 
nect IiM259 and TS101 as follows: lied and 
Green of 104259 to point. "A," Black and 
Yellow to point "1)," Blue to paint "li," 
Brown to point "E." Connect TS101 Posi- 
tive to point "F," negative to point "I)." 
B187-Substitute TS102 for TS104 and 
connect as in Note 11183. 

B188 -Substitute TS103 for TS104 and 
connect as in Note 11183. 

B189-11efer to schematics Nos. 24 and 15 
and connect 1311 189 as follows: Both Reds 
to paint "A," Blue to point "B," Black, 
Brown and Green to points "C" and "I)," 
one Yellow to output cathode, remaining 
Yellow to Det. cathode. 
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B190-The original condenser had three 
leads, lied -positive 10, l ellow-positive 20 
and Black -common negative. Due to lack of 
circuit information we can give replacement 
instruct ions for the oirginal only. Ilse R N215 
and connect one Iced to the original lied, 
the two remaining Reds to the original 1 el - 
low, and Black to the original Black. The 
Mallory bracket 101-1 should be used for 
installation. 
8191-Refer to schematics Nos. 1 and 13 

and connect It \1259 as follows: lied to point 
"A," Black to point "B," Blue to point. "C," 
Brown to point "D," Green to original by- 
pass lead, and Yellow to chassis. 

B192-Refer to schematics Nos. 4 and 13 

and connect R \1265 as follows: Red to point 
"A," Black to point "C," Blue to point "B," 
Brown to point "I)," Green to oscillator 
plate supply, and Yellow to chassis. Use 
Mallory No. 104-1 mounting bracket for 
this installation. 

8193-Refer to schematics Nos. 1 and 15 

and connect RN245 and TS101 as follows: 
Two Reds of RN245 to point "A," remain- 
ing Bed to point "C," Black of 11N245 and 
negative of TS101 to "B" and "D," Pos. of 
TS101 to output cathode. 

8194-This model originally used two 8 

mfd. carton type condensers. If both units 
are defective, CN152 affords an ideal re- 
placement. 

8195-The filter condenser for this receiver 
is contained in a block whit I is of the plug-in 
type. \\ e advise replacing the defective sec- 
tions with Mallory Carton type units of the 
sane voltage and capacity beneath the 
chassis. 

8196-When two units are specified for a 

non -polarized replacement, connect t he neg- 
ative leads together and tape. Use the two 
positive leads for wiring into the circuit. 
Also see Note 111 1. 

8197-Refer to schematics Nos. 6 and 15, 

and connect 1111192 and TNI 11 as follows: 
Connect U11192, one lied to point. "A," re- 
maining lied to point "B," both Blacks to 
chassis. Connect TN111, one positive to de- 
tector cat hode, remaining positive to output 
cathode and negative to chassis. 

8198-Refer to schematic No. 25 and con- 
nect C\1171 as follows: Blue to point "A," 
lied to point "B," Brown to point "C," and 
Black to point "D." 
8199-liefer to schematic No. 25 and con- 
nect CM 171 as follows: lied to point \," 
Blue to point "B," Black to point "C," 
Brown to point "D." 
8200-liefer to schematics Nos. 30 and 1 t 
and connect 1111191 as follows: the two lied 
leads (having common exit) to points "A" 
and "B," and corresponding Black to points 
"D" and "E," one remaining lied to point 
"C," the other to the IF plate supply, loth 
remaining Blacks to chassis at point "F." 
8201-Refer to schematics Nos. 3 and 13 

and connect 1111191 as follows: One Red 
each to points "A," "11," and "C," remaining 
Bed to first. AF plate supply, all Black leads 
to chassis (points "I),' "E," and "F"). 
8202-liefer to schematic No. 25 and con- 
nect CM 171 and TS102 as follows: lied of 

C\1171 to point "A," Blue to point "B," 
Black to point "C," and drown to point. 
"D." Connect TS102. Positive to point "I)," 
and negative to point "C." 
B203-11efer to schematic No. 57 and con- 
nect CN 155 as follows: One lied to each of 
the following points: "B," "1)" and "G." 
Black to point "11" (chassis). 

8204-Refer to schematic No. 57 and con- 
nect CSI31 and CN152 as follows: Red of 
CS131 to point "A," one Red of C\ 152 to 
point "C," remaining Red to points "E" 
and "F," all Blacks to points "II" (chassis). 

B205-Refer to schematic No. 56 and con- 
nect CM175 as follows: two Bed leads to 
point "A," the two corresponding Black 
leads to point "C," remaining lied to point 
"B," remaining Black to point "D" (chassis). 
This unit may he installed in the original 
case. 

B206-11efer to schematic No. 30 and con- 
nect C\1175 as follows: One lied to point 
"A," corresponding Black to point "D," 
another lied to point "B," corresponding 
Black to point "E." remaining lied to point 
"C," remaining Black to point "F" (chassis). 

B207-Refer to schematics Nos. 8 and 15 

and connect Ii\1257 and TS101 as follows: 
Blue of ItNI2a7 to point. ":A," Red to point 
"B," and Green to point "C." Connect 
Brown, Yellow and Black together and to 
points "D," "E" and "F." Connect TSIOI, 
positive to AF output cathode and negative 
to point "F." 
B208-To replace with C\1173 and TS107, 
connect as follows: Connect one lied of 
C\1173 to center tap of output transformer, 
another lied o the driver plate supply, re- 
maining Red to IF plate supply, all Blacks 
to chassis. Connect 'I'S 107 positive to driver 
cathode, negative to chassis. 

B209-Connect RN231, Blue to "B" plus 
135V., lied to 11F screen, and Black to 
chassis. Some models used a non -polarized 
filter condenser. 11N231 is satisfactory for 
t his replacement if the proper bat tery polar- 
ity is observed. Be sure to check this point, 
as a reversal of polarity may result in serious 
damage to the receiver. 

B210-Beier to schematics Nos. 8 and 15 
and connect Úf1182 and TS101 as follows: 
Connect Yellow of U11182 to point "A," 
Blue to point "B," lied to point "C," Black, 
Brown and Green together and to points 
"I)," "E" and "F." Connect. TS101 positive 
to output tube cathode, negative to point 
"I4 

8211-Refer to schematics Nos. 1 and 15 

and connect, RN245 as follows: One Red to 
point ".\." another Red to point "C," re- 
maining lied to output tube cathode, and 
Black to points "B" and "D" (chassis). 

8212-liefer to schematics Nos. 1, 13 and 15 
and connect RN215 as follows: One lied to 
screen of output tube, another Red to the 
first detector plate supply, remaining Red 
to cathode of output tube, and Black to 
chassis. 

B213-liefer to schematic No. 25 and con- 
nect IiNl261 and TS102 as follows: Red of 
101261 to point "A," Blue to point "B," 

Black to point "C," and Brown to point 
"I)." Connect TS102, positive to point "D," 
and negative to point "C." 
8214-Refer to schematics Nos. 11 and 15 

and connect, 111(182 and TS101 as follows: 
Conner( 1111182, Yellow to point "A," Blue 
and lied together and to points "B" and 
"C," Green and Brown together and to 
points "I)" and "F," and Black to point 
"F." Connect TS101 positive to detector 
cathode and negative to point "F." 
B215-liefer to schematic No. 11 and con- 
nect R\1257 as follows: Blue to point "A," 
Green and lied to point "B," Black, Brown, 
and Yellow to points "D" and "E." 
8216-In some cases this condenser is a 

single 8 ofd. unit ; we recommend t lie use of 
RS213 for these cases in place of R\1262. 

B217-liefer to schematics Nos. 13 and 15 

and connect RN211 as follows: Blue to 
oscillator plate supply, Bed to cathode of 
output tube, and Black to chassis. 

2218-Refer to schematic No. 11 and con- 
nect RN235 as follows: One lied to point 
" k," two Reds to point "Ii," Black to point 
"D." To replace second condenser connect 
11N231, lied to point "C," Blue to ose. 

anode grid supply, Black to point "F." 

8219-Refer to schematics Nos. 1 and 15 

and connect. SR611 as follows: One positive 
8 rnfd. hug to point "A." The other positive 
8 mfd. lug to point "C," Black lead to points 
"B" arid "I)," Blue lead to second AF cath- 
ode. It may be of assistance in installing if 
the leads of the old unit are cut close to the 
carton and these leads used for connecting 
the new unit. 

B220-11efer to schematics Nos. 1 and 15 
and connect CN152 and TN1 I0 as follows: 
One Bed of CN152 to point. "A," remaining 
Red to point "C," Black to points "B" and 
"D." One positive of TN110 to detector 
cathode, remaining positive to output cath- 
ode and negative to chassis. 

MP a,MALLORV 6 COminco 

ALLOR 
The Dry Electrolytic Condensers 
Sold by P. R. Mallory & Co., Inc., are 

manufactured under one or more of 

the following U. S. Letters Patent: 

2,020,108 1,891,207 

1,989.129 1,891,206 

1,981,533 1,774,455 

1,981,352 1,715,789 

1,918,717 1,714,191 

1,918,716 1,710,073 

1,912,223 2,052,962 

1,909,506 Re. 18,673 

and other pending patents. 
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M A < O RY 
REPLACEMENT CONDENSERS 

AND ACCESSORIES 

The Dry Electrolytic Condenser is the inven- 
tion of Samuel Ruben, long an associate of the 
Mallory Co., and the pioneer patents In the field 
are the two Ruben Patents 1710073 and 1714191. 

INTELLIGENT and systematic research is the 
backbone of all progress. Experience and common 
sense the medium for the successful application of 

any new development. P. R. Mallory & Co., Inc.. 
have for many years been the major supplier of 
original condenser equipment to radio receiver man- 
ufacturers. Representing the pioneer manufacturer 
in the dry electrolytic condenser field, it is not sur- 
prising that the majority of worthwhile contribu- 
tions to the art have been made by Mallory. These 
contributions were the direct result of extensive re- 
search, efficiently applied to the problems involved. 
For several years the need for a systematic and effi- 
cient replacement condenser program has been ac- 
knowledged by the Mallory management personnel. 
Time and again the thought of launching such a pro- 
gram was discussed-only to be shelved temporarily 
as not worthy of the standards of progress set by those 
who have led the Mallory Company to its prestent 
successful standing in the industry. Finally, after a 

diligent investigation of the requirements of the radio 
replacement field, and with the help of thousands of 
radio service engineers throughout the country, the 
Mallory Company announced the now famous "Uni- 
versal Condenser Replacement Program." This an- 
nouncement was made in January, 1936, just one year 
ago. It marked a new departure in the replacement 
field. The success of the Mallory program is now 
history, but it is gratifying indeed to review the out- 
standing acclaim it received and the precedents set. 
While imitation has been called the sincerest form of 
flattery, it is amusing to record the extent to which 
this has been attempted. 

With pardonable pride we reveiw a few of the out- 
standing and revolutionary Mallory achievements in 
the replacement condenser field. 

1. First Replacement Condenser Manual-the 
greatest assistance ever offered the service engi- 
neer. 

2. First Complete Universal Condenser Line- 
Made condenser servicing a pleasure and took it 
out of the penny profit class. 

3. First Practical Mounting for Carton Type 
Condenser-The famous metal flange. Every- 
one wonders why it was never done before. 

4. First Universal Mounting for Round Type 
Condensers-Astounding! But so simple and 
practical. 

5. First Complete Line of Compact, Space - 
Saving Condensers-Every condenser the right 
size for all applications. 

6. First Internal Metal Seal for Carton Con- 
densers-Even the Pittsburgh flood failed to 
harm them. 

7. First With Correct Size Lead Wires-Not de- 
signed for 5 Horsepower motors, but for radio 
condenser replacements. 

8. First Really High Surge Condensers-They 
can take it. If one didn't-we haven't heard 
about it. 

9. First With Cellophane Separators-Surge 
voltage breakdown? What is it? 

10. First With the "Terminal Connector"- 
Change a "haywire" job to a neat assembly. 

In spite of these innovations, and many others. 
Mallory is still not satisfied. They are constantly 
striving to improve the original program. 

Use Mallory and you'll save time, have success with 
your work, a healthy profit, and no regrets. 

MALLORY CO\DENSER 
TYPE CODE 

CS 
RS 
CN 

RN 

CM 

RM 

TS 
TN 
UR 
SR 
HD 
HS 
BN 
MN 

HC 
WE 
TP 
AG 
VB 
VL 
VO 
OT 
MS 

Carton Type Condensers Single Units. 
Round Can Type Condensers Single Units 
Carton Type Condensers Multiple Units Com- 
mon Negative 
Round Can Type Condensers Multiple Units 
Common Negative 
Carton Type Condensers Multiple Separate 
Sections 
Round Can Type Condensers Multiple Separate 
Sections 
Tubular Single Units 
Tubular Dual Section Common Negative Units 
Universal Replacements 
Special Replacments 
Heavy Duty Units 
Special High Surge Units 
Round Can By -Pass Units Common Negative 
Large Round Can Units Multiple Common 
Negative 
High Capacity Low Voltage Units 
Wet Electrolytics 
Tubular Paper Units 
Auto Generator Units 
Vibrator By -Pass Units 
Vibrator By -Pass Units Long Type 
Vibrator Oval Type Units 
Oil Filled Tubular Units 
Motor Starting AC Capacitors 

SMALL SIZE 
PRECISION QUALITY 

Small size without High Quality would defeat 
any practical advancement in this field. Mallory 
policy prohibits any sacrifice of quality. The introduc- 
tion of new Mallory Replacement Condensers, all 
small in size, is in strict accordance with this policy. 
Every size is the right size! 

Every Mallory condenser has equal or better char- 
acteristics, including life expectancy, to any unit 
offered heretofore. 

Every unit is designed expressly for outstanding 
performance. Size was a secondary consideration. 

Mallory Condensers must undergo a severe 
life test before release for sale is permitted. In 
this respect, not a few, but hundreds of units are 
placed on life test. This life test is not only conducted 
under actual conditions as experienced in the field but 
is much more severe. Besides subjecting condensers to 
their maximum DC working voltage on life test, an 
AC component greater than ever present In field 
service is also imposed over and above the DC 
voltage. 

Radio sets in general and Midget sets in particular 
produce relatively high internal temperatures. There- 
fore life tests run at room temperature have no 
significance. The Standard Mallory life test spec- 
Icatlons call for the use of an industrial oven 
constantly maintained at 140° F. for the dura- 
tion of the test! A thousand hours in this oven 
under the severe voltage applied is equal to over 
a year's service in the field. No Mallory unit is ac- 
ceptable for service if it shows any inclination to 
change appreciably in characteristics at this interval. 
All Mallory life tests are continued even after 
the 1,0011 hour mark and several thousand hours' 
life under these extreme conditions is the rule and 
not the exception. 

GENERAL CONSTRUCTION 
AND DESIGN 

Mallory, to make the ideal condenser, has given a 

great deal of thought to design and constructional 
points that at first might seem relatively unimportant. 

All Mallory carton type units utilize standard 
wax impregnated fibre -board exactly the same 
as used universally on large production orders 
for radio set manufacturers. This type of mate- 
rial is used because it actually impregnates 
better than coated types of board having a silver 
or gold finish. This wax Impregnation is highly 
important to the proper performance of the 
unit. 

All Mallory carton units have square corners and 
sides that do not bulge. Besides adding to their 
appearance this indicates proper engineering. By de- 
signing the condenser correctly, no attempt to squeeze 
it into the carton is necessary. 

The wire supplied on all Mallory units is especially 
selected for ample insulation and ease of installation. 
For this reason, on all but the tubular units, stranded 
push -back wire of the correct size and flexibility is 

used. 
All Mallory replacement condensers are stamped 

with the necessary information directly on each con- 
tainer rather than on paper labels pasted to the con- 
tainer. This type of marking provides permanent 
identification. Paper label types are apt to become 
unglued and leave the unit without identity. 

There are no common positive units in the Mallory 
line. These list at the same prices as the separate sec- 
tion type where each unit has its own pair of leads. 
The separate section type may, of course, be con- 
nected, when installing, either with the positives or 
the negatives common as well as other combinations. 
In the interests of reduced stock, the common positive 
type was purposely omitted. 

SEALED IN METAL 
I IUMIDITY -PROOF 

Temperature is an extremely important factor. The 
use of Dry Electrolytic Condensers where high tem- 
peratures are involved may severely affect their life. 
All Mallory Condensers are designed to function in 
temperatures up to 140° F. This is ample to cover the 
usual temperature rise to be expected in the field. Care 
should be taken, however, not to install the condenser 
next to, or between other components producing high 
temperatures in or on the radio chassis. This refers to 
rectifier tubes, power tubes and voltage divider resist- 
ances and transformers. In some Midget sets, it is im- 
possible to make an ideal installation in this respect. 

A certain amount of moisture is included in the 
electrolyte of all Dry Electrolytic Condensers. The 
proper operation of the condenser is greatly dependent 
upon this moisture. In unprotected condensers this 
moisture may be lost, or on the other hand, the con- 
denser may absorb more moisture, affecting the bal- 
ance originally provided. Mallory Condensers have 
been designed with this point in view. All units are 
effectively sealed including the cardboard carton 
types. This is accomplished in the latter case by the 
use of a metal seal of ingenious construction in- 
side of the carton which has been found to stabilize 
this characteristic. 
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METAL 
SEAL 

You will note from the above illustration that the 
metal seal completely seals the unit enclosed 
inside of the carton. This Mallory feature throws 
the burden of stabilized humidity on the metal seal 
and not the carton alone as in ordinary condensers. 
The carton is thoroughly impregnated. in wax afford- 
ing double protection against humidity. 

Because of this metal seal, these units will perform 
satisfactorily in tropical climates. 

CELLOPHANE SEPARATORS 
Etched Anodes-Stitched Anode Leads 
All recent important improvements pioneered 
or developed by Mallory-are incorporated into 
Mallory Condensers wherever they add to qual- 
ity and utility. 

MALLORY 
TERMINAL CONNECTOR 

AGAIN MALLORY SOLVES A PROIí1.EM 
IN A PRACTICAL WAY 

This device will prove a great help whether used 
with condensers or for other purposes. 

The Mallory Terminal Connector (Figure 1) is de- 
signed to provide an anchorage for the lead wires from 
the condenser where ordinarily splicing would be 
necessary. For example, when replacing an original 
unit having soldering lugs, the leads from the replace- 
ment unit may be cut short and the Terminal Con. 
nector used to join them with the set wiring. 

FIGURE 2 

Solder (or bolt) the Connector strip to the chassis in 
an upright position as near as possible to the replace- 
ment condenser unit. Cut off the lead wires from the 
condenser to the proper length to reach the Terminal 
Connector and solder each one to a lug on the Con- 
nector as in Figure 2. (Note-All Mallory leads 
are push -back wire.) Now solder the circuit wires to 
the opposite lugs on the Terminal Connector in their 
proper order. 

Obviously if more than three wires are involved, it 
will be necessary to use more than one Terminal Con- 
nector or splice the remaining leads. Generally, the 
black or negative lead is soldered to the chassis and 
need not use a lug. 

Should the Terminal Connector be too high for the 
depth of the chassis it may be bent over to reduce 
its height. 

MALLORY UNIVERSAL 
MOUNTING FLANGES 

for Carton Types 

The mounting of carton type condensers has always 
been a problem from a replacement standpoint. An 
almost unanimous appeal for something new and 
practical was noted in the response to the Mallory 
Service Questionnaire. Mallory Engineers have studied 
the problem from the service man's angle. 

AU Mallory carton type condensers are equipped 
with a new type of mounting flange-the first prac- 
tical Universal mounting feature ever designed. 

Since there are several ways in which it may be 
used, complete instructions are given: 

A. The unit may be mounted by the use of nuts and 
bolts or self -tapping screws in the usual manner as in 
Figure 3. 

FIGURE 3 

B. One end may be pushed under any screw head 
on the chassis without removing the screw as in Figure 
4. The other end may be left loose or soldered to the 
chassis as in Figure 5. 

FIGURE 4 

C. One flange or both flanges may be soldered to 
the chassis as in Figure 5. Tin the chassis first, then 
solder in place. 

I). One half of the flange may be bent down as in 
Figure 6 and pushed through any convenient hole in 
the chassis. Bend back the flange after it is through 
the hole. 

FIGURE 5 

1111, 

0100 
FIGURE 6 

E. Both flanges may be bent flat against the side of 
the carton and the unit held in place by its wire leads. 

In bending the flanges, hold your thumb tightly on 
the part attached to the carton to prevent tearing the 
carton. 

Mallory Universal Mounting flanges have been 
widely copied, proving their merit and worth to 
service men. Constant improvement may be expected 
from Mallory-as their leadership in the replacement 
parts field will be maintained. 

MALLORY UNIVERSAL 
MOUNTING FEATURES 

for Round Can Types 
RS, RN and RM 

Round can condensers in general have been mounted 
by the use of one of five different methods, each vary- 
ing enough to prohibit the use of any other type in 
making a replacement. This situation has now been 
overcome by the special features provided on all 
Mallory round can replacements. The universal nature 
of the newly designed units does away with the neces- 
sity of stocking duplicate ratings in several mounting 
types and consequently reduces the stock investment. 
It is the first practical universal mounting fea- 
ture for round can type condensers. 

The five methods of mounting referred to are: 
I. Stud mounting having a 5/8" neck. 
2. Stud mounting having a 3/4" neck. 
3. Stud mounting having a 7/8" neck. 
4. Ring Clamp mounting. 
5. Spade bolt mounting. 

STUD MOUNTING"' 
Types 1, 2 and 3 are so familiar they require no 

illustration. The originals having the 5/8" or 3/4" 
neck generally had but one lug or one or more flexible 
leads. The 7/8" neck was usually of the moulded 
composition type and was generally equipped with 
from one to three lugs, this type seldom being supplied 
with flexible leads. 

FIGURE 7 

Due to tneir reduced size many Mallory round can 
units are supplied with 5/8" necks and a few of higher 
ratings have 3/4" necks. There are no 7/8' necks in 
the Mallory Replacement Condenser line. Obviously 
no instructions are needed to mount a 5/8" neck type 
Mallory unit In a 5/8" hole. You will find, however, 
that the 5/8" neck may be also satisfactorily mounted 
In a 3/4" hole without special accessories by simply 
centering the unit as the mounting nut is tightened. 
This holds true for the 3/4" neck unit when mounting 
in a 7/8" hole. 

If the 5/8" neck is to be mounted in a 7/8" hole 
Mallory Type 015-1 washer supplied with the unit 
should be used beneath the chassis to afford the lock 
nut a better grip on the chassis (See Figure 7). No 
washer is necessary on top of the chassis in this case. 

RING CLAMP MOUNTING 
Where clamp mounting was used originally and the 

Mallory replacement is of the 1 3/8" can size it may be 
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mounted in the same way as the original (See Figure 
8); the threaded neck portion will protrude when 
mounted. 

1 
CHASSIS w lslu 

FIGURE 8 

In replacing a clamp mounted unit with a 1" Mal- 
lory can size use the special Mallory 1 3/8" washer 
Type No. A-017. (Not supplied with the unit-List 
price $0.05). This washer is put on the unit and the 
nut tightened first. then fitted to the clamp as in 
Figure 9. The washer may be used with the flanged 

A017 WASHER-b 

FIGURE 9 

side up or down according to the space available for 
the threaded neck portion of the condenser below the 
chassis. The washer is not supplied with the unit due 
to the relatively few cases in which they are required. 
Their cost is so nominal compared to the reduced 
stock affected that a supply should always be kept 
on hand. 

In cases where a 1 1/2" unit was used originally, if 
the clamp will not contract enough to fit the 1 3/8" 
diameter of the replacement, pad the clamp with a 
small strip of cardboard. Mallory units are insulated 
from their containers. It is not necessary that the 
clamp make electrical contact to the unit. 

These features are not provided in the large 
2 1/2" and 3" round can units. (See Type MN). 

SPADE BOLT MOUNTING 
Pictured in Figure 10. it should be noted that gen- 

erally the holes punched in the chassis to accommo- 
date this type were made with the same punch used 
for the wafer type tube sockets. The large center hole 
is about 1" in diameter but the Mallory 1 3/8" can 
units will mount satisfactorily using the Mallory 
Type No. 015-2 washer (supplied with the unit) 

FIGURE 10 

015-2 
WASHERS 

FIGURE 11 

beneath the chassis similar to Figiire 7. The unit 
should be centered, of course, when tightening the 
mounting nut. 

The 1" can type units require two Mallory -Type 
No. 015-2 washers one above and one below the chassis 
to replace the spade bolt type (See Figure 11). These 
washers are not supplied with the I' can units and list 
for $0.03 each. We suggest that you save these washers 
when using 1 3/8" Mallory units in mountings not 
requiring them. (All 1 3/8" units are supplied with one 
of these washers.) These flat washers are not lock 
washers and since the nut is self-locking, need not be 
used except as stated. 

All Mallory round can dry electrolytic replacement 
units are insulated internally so that the can is not the 
terminal in any case. A separate wire is always brought 
out for the cathode connection. It is never necessary to 
use insulating washers with Mallory round can dry 
electrol; tic units. This does not apply to type MN. 

Mallory Grid Bias Cell 
AN EXCLUSIVE MALLORY PRODUCT 

Essentially the Mallory Grid Bias Cell is an 
electro -chemical cell capable of producing in- 
definitely a potential of approximately one volt. 
Its current supplying capacity is purposely made 
very small; i.e., less than one micro -ampere. Me- 
chanically it is an acorn -shaped device. the outside cup 
or shell being the negative electrode and the black disc 
being the positive electrode. The black disk is in- 
sulated from the outside shell and sealed in place by 
means of a rubber gasket around its edges. Suitable 
mounting brackets have been developed for this cell 
which usually consist of a cup into which the cell is 
placed, and a spring contactor which presses down 
against the black electrode, holding the cell firmly in 
position. Mounting brackets holding and connecting 
up to nine cells in series are available for applications 
requiring more titan one volt. 

The cell is widely used in radio circuits to 
supply t lie fixed bias or negative voltage required 
by radio tubes in amplifying circuits. 

Since the cell is incapable of supplying current, its 
application Is limited to Radio Frequency and 
Audio Amplifier stages where the grid is not driven 
positive so as to cause it to draw current. 

Other methods of obtaining the fixed or residual 
bias voltage are: 

1. By inserting a resistance in series with the cath- 
ode of the tube to ground so that the voltage drop 
across it, due to the plate current flow, would provide 
the desired fixed bias. In RF circuits the disadvantages 
of this system are that the tube cathodes are above 
ground to RF giving rise to unwanted coupling be- 
tween stages, causing oscillations, motor -boating, etc., 
unless extreme preventative precautions are taken. In 
audio circuits the cathode resistor gives rise to the 
commonly known degenerative effects (unless the re- 
sistor is by-passed by an extremely high capacity 
condenser), causing decreased power output, lack of 
low frequency response and introducing distortion. 
In high gain audio pre -amplifiers, cathode resistors 

give rise to feed back, motor -boating and hum 
troubles which are difficult to overcome. By grid bias 
cells in series with the grid returns to ground, troubles 
caused by cathode resistor biasing can be eliminated, 
resulting in improved performance. The tone quality 
and power output of small AC -1)C sets for ex- 
ample can be remarkably improved by using bias 
cells to bias the first audio tube in place of the cathode 
resistor condenser combination. 

2. By grounding the cathodes of the tubes and con- 
necting the grid returns to a point the desired amount 
negative with respect to ground. This arrangement 
requires a suitable filter, usually a resistance -capacity 
network, to eliminate any hum which would otherwise 
be picked up by the grid circuit and amplified. Grid 
Bias Cells used in place of such circuits eliminate the 
grid filtering network and eliminate any hum or 
coupling difficulties often encountered with this 
method of obtaining bias. 

Many manufacturers use Mallory grid bias cells in 
their late model receivers in order to effect a savings 
and to improve performance. In fact; there are 
several million Mallory Grid Bias Cells in use in 
the field giving an excellent service record over a 
period of the last two years. Practically all the 
field troubles encountered with the bias cells have 
been tound due to poor contacts between the 
mounting bracket terminal and the rivet in 
earlier type mounting brackets, instead of the cell 
itself. This is easily remedied by soldering the 
rivet connection and has been overcome in the 
later type mounting brackets by eliminating the rivet 
joint. In checking bias cells, they must be meas- 
ured with a vacuum tube type voltmeter which 
draws no current, since the cell is incapable of sup- 
plying the current necessary for operating a conven- 
tional type voltmeter and an erroneous reading would 
be obtained. When replacing a bias cell it is only 
necessary to slip the old cell out of the mounting 
and slip in a new one, care being taken to have 
appreciable spring tension between the spring 
arm and the black electrode surface. In mount- 
ing the bias cell it should be mounted so that 
the black electrode surface is either down or in a 
vertical plane. 

The Grid Bias Cell is an exclusive Mallory-Yax- 
ley Product and is covered by patents numbers 
1920151, 2063524, et al. 
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Internal Connections of Condensers MALLORY-Y-EY RADIO SERVICE ENCYCLOPEDIA 

CS (CARTON) OR 

,r - 

IL__ L_ T_J 

- Singlell 

RS (CAN) TYPE 

+_ 

, 

1 

Unit 

CN 

¡ 

I 

(CARTON) 

t 
- 

OR RN 

_+ , ' 
I Or I 

1 

(CAN) 

+_ __ 
T 

TYPE 

+ 

T 
+ , T I 

it 
1 

I T 
1_ 

1---F 

CM (CARTON) 

___11-, 

)..._ 

I -Dual 

OR 

}t 1 , I _ 
I or I 

I 

LT- 
J 

RM (CAN) 

_f 

TTT: 
Tri 

y 
}+ 

le 

1 1 

I 

J 

SR 601 (CARTON) 

+12 mfd. Q 
300 v. 

I---4- -±..-±1 
1 

L J +8 mfd. ® 
300 v. 

1 

(Black) 

L_-_ 

Dual 

I --J L_1_ 

Triple 

I --_J 

SR602 (STUD MOUNTING 

(Yellow) 
6 mfd. 

300 v. :nTt T- 
I T 

CAN) 

(Red) 4 mfd. @ 
300 v. 

+ 
t -t 

! ómfd.® T I 25 
v. 

SR603 (CARDBOARD 

(Red) + 
8 mfd. 

(Red) 
+ 

30 mfd. 

L..1 --_l 
i i 

17.1-1 

Q 30 volts 

TUBE) 

- (Black) 

(Black) - 

300 v. 

SR 604 (CARTON) 

(Yellow) 
(Red) 5 mfd. 

3 mfd. Q 300 
t 300v. 

I 

iT 
-'¡-- 

1 T 
l 

(BI 

® 
v. 
t 

- 

J 

ck) 

(Blue) 
6 mfd. Q 
t 12v. I'TT: 

SR605 (STUD MOUNTING CAN) 

8 mfd. Q (Red) (Red) 8 mfd. Q 
350 v. + + 350 Y. 

// -i--T 
_ 

(Black) 

t' --1"_J 

SR606 (CARDBOARD 

(Red) 

--- I 

CARTON) 

--- 
+--1.- 

I 

SR607 

(Yellow) 
6 mfd. Q 

300 v. 

1 

i 

(CARTON) 
(Red) 

4 med. 

+ 

T 

300 v. 

T I 
I 

i 

(Blue) 
6 mfd © 
12 v 

UR180 (CARTON) 

+ 8 mfd. Q + 8 mfd. 
300 v. 250 v. n 

±-__¡_ / I 

1 I 

Q 

SR609 (CAN) 

(Red) (Red) 
8 mfd. Q 400 v. 8 mfd. Q 400 v. t + 

yT 25 mfd. 

, T- T Q 25 v. 
I 

1_/_T___ 
(Black) ! 

6 mfd. Q 
350 v. 

1 L 
_J 

(Blue) 

6 mfd. Q 
350 v. 

L__ __J 
- 

Common 

, 

--'II_ - _J 

Plain (Black) 

SR610 (CARTON) 

8 mfd. ® 
400 v. 

Dummy i + I1 8 mfd. Q 25 mfd. 
400 v. ® 25 v. 

{ + i(4- 

SR611 (CARTON) 

8 mfd. 
8 mfd. 

300 Q 350 v. r-------+ 
I T 
1 

Qn 

v. t 
T; 

(Blue)/ 
25 mfd. Q 
Y5 v i (Red) SR612 (CAN) 

8 mfd. (Red) 
8 mfd. fp 350 Y. / 

350 v.© á + i + © 

(Blue) 
16 mfd. 

100 v. 1 
+ 

I 

SR613 

+16 

r- 
1 

(CARTON) 

+30 +16 
+ + 
- - T -- 

TT T I T 1 

I 

: 

l _1. 

T T I 1 L. 1 .___J _ ___J 
_ 
(Black) 

L---1--- ---_--1 
16 mfd. Q 

100 v. 

-- -- 
-16 
-30 

- 
- 

-16 

(White) 
8 mfd. 

450 

r--_1-' 

SR614 

(Red) 
8 mfd. 

250 

Q 
v. 

+ 

T T 

(CARTON) 

Q 
v. 

(Orange) 
8 mfd. 

250 

+ 

(Blue) 
12 mfd. 

Op 

v. 

} 

T 

Q 
25 v. 

(Green) 
12 mfd. 

25 

I+ 

T 

Q+ 
v. 

+_ 

T: 

UR181 .(CAN) 

(Green) (Green) (Blue) 
1 mfd. Q 1 mtd. Q 2 mfd. Q 

450 v. 450 v. 450 v. 

-} + 
T 

T1T 

(Red) 
3 mfd. Q 

450 v. 

+ I 

T 

UR182 

(Yellow) 
5 mfd. Ú 

150 v. \ 
1 

1 

(Green) 

(CARTON) 

(Red) 
10 mfd. Q 

150 Y. t 
1 
_-- 

(Black) 

(Blue) 
25 
150 / I+ 1, 

mfd. 
v. 

(Brown) 

UR183 
(Red) 

4 mfd. ® 
150 v. 

1-- 
(Br 

(CARTON) 
(Red) 

4 mfd. Q 
150 v. 

wn) 

(Yellow) 
4 mfd. Q 
150 v. 

(Black) 
L 1 

(Black) 
I , 

(Yellow) 

UR188 

_ 

(Red) 
8 mfd. 

200 

r 

(SPADE 

UR189 
(Red) 

8 mfd. 
200 

Q 
Y. 

+- 

BOLT 
(CARTON) 

© 
v' (Blue) 

8 med. 
200 +-I+-+-+ 

MOUNTING) 

(Yellow) 
5 mfd. 

25 

Q 
v. 

(r4 

v. (Yellow) 
S med. 

25 
Q 

v. 

(Red) 
8 mfd. 

250 v. 

I 

UR190 

(Red) 
Q 8 

I + 

mfd. 
250 

_tI+- 

(CARTON) 

(Red) 
Q 8 

v. 250 

1--r---'1 If 

(Black) 

mfd. Q 
v. 

+ 

11 

T _{= 

(Bllack) 

(Red) 
8 mld. © 

250 v. 

+ 

I T I 

1 

(Red) 
8 mfd. Q 

450 v 

L- 
UR191 

8 

+ --r--- 
(Black) 

(Red) 
mfd. 
450 

11.. 

(CARTON) 

(Red) 
Q 8 mfd. 

v. 450 

II + 

(Bllack) 

Q 
v. 

+ --; 
T T 

(Black)(Black) 

(Red) 
8 mfd. Q 

450 v. 

+ 

UR192 

(Red) 
20 m 

U 15 

;-1+--1 T__11I___1_ LJL 

(CARTON) 

(Red) 
d. 20 
v. Q 

(BI 

mfd. 
150 v. 

II + 

I 

e 

ck) _y_ 
(Black) (Brown) (Green) 

J(Black) 
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MALLORY-YEY RADIO SERVICE ENCYCLOPEDIA Mallory Replacement Condensers 

Dry Electrolytic Filter Units -Cardboard Carton Type 
CS -Single Section Type 

Capacity 
Wkg. 

V. 
Max. 
Surge 

Size 
C B A 

Catalog 
Number 

4 250 300 14 x 34 s 2'4 CS121 
8 250 300 Sj x 34 a 2'41 C8123 

10 250 300 54 I a 2'4 CSI21 
12 250 300 5s a I x 2'4 CS125 
16 250 300 ",(s x 114 x 214 CS126 

2 450 525 34 * Y. x 244 CS130 
4 450 525 44 x ,4 x 2'4 CSI31 
6 450 525 54 e I e 2'L CS132 
8 4.50 525 44 I 214 CS133 

10 A50 525 "tie1)4a2'h CSI31 
12 450 525 '14 a 154 1 2'y CSI35 
16 450 525 1 x 14( a 214 CS136 

CN-Molt pie Sec ion Common Cathode Type 
(Common Negative) 

Capacity 
Wk¢. 

V. 
Max- 
Surge 

Si:< 
C B A 

Catalog 
Number 

4-4 2.50 300 44 a 1 x 2% CN 140 
4-8 250 300 4,41 x 244 CN141 
8-8 250 300 45(( s 144 s 254 CN142 

8.88 250 300 34 a I K s 3 C74145 

44 450 525 'xI'x214 CN1.50 
4-8 
8-8 

450 
450 

525 
525 

;.s a 1Ia7 x 2s4 
11,4 s 1 B x 24s 141% 

CNI51 
CN152 

8.8.8 450 525 13-4x144a3 CN155 

CM -Multiple Separate Section Type 

Capacity 
Wkg. 

V. 
Mae. 
Surge 

Site 
C B A 

Catalog 
Number 

4-4 250 300 44 x 144 x 21.4 III 
C511ti0 

4-8 250 300 rí x x 2 44 CM 161 

8-8 250 300 f s s 1 34 x 2% C M 162 
8-8L8 2.50 300 144 x 1 e 3 C M 16S 
18-16 250 300 114 x 1 x 254 C51164 

4.4 450 525 N s 1 4S4j : 2'4 CM 170 
4-4-4 450 525 1}4 a l 44 s 3 C 11173 
4-8 450 525 - 4 s 1 x 2s5 C11171 
8-8 450 525 1 34 a 1 a 234 C51172 

8-8-8 450 525 134 a 134 x 3 CM 175 

Dry Elect olytic Pypass Units 
Cardboard Tubular Type 
TS --Single Section Type 

Capacity 
Wkg. 

V. 
Max. 
Surge 

Sise 
A B 

Catalog 
Number 

10 
20 
25 
50 

5 
10 
25 
50 

25 
25 
25 
25 

50 
50 
50 
50 

40 
40 
40 
40 

75 
75 
75 
75 

1 

4 
; 

2,4 
234 e 91 
2/1 e 1 

1'41 IS 
234 44 

234 a 1 

334 x 134 

TSIO1 
TS102 
TS103 
TSIOI 

TSI05 
TSI00 
TS107 
TS108 s 

TN -Dux Section Common Cathode Type 
(Common Negative) 

Capacity 
V. 

Surge 
Sue 

B 
Catalog 

5-5 25 40 
10-10 

S5 

25 

5035 

405-5 

703 

2343 

24 a 

TRill 
TN113 

Dry Elec rolytic Filter Units 
Round Aluminum Can Type 

RS -Single Section Type 

Capacity 
W'kg. 

V. 
Max. 
Surge 

She 
A B 

Catalog 
Number 

4 250 300 2 e I RS201 
B 250 300 2 1 RS203 

12 250 300 2 s 1 RS205 

4 450 525 24 x I RS211 
8 450 .525 2h e 1 RS213 

12 450 525 2 a 1 RS215 
16 450 525 334 e I RS216 

RN -Mull pie Sec inn Common Cathode Type 
(Common Negative) 

Capacity 
Wkg. 

V. 
Max. 
Surge 

Sise 
A B 

Catalog 
Number 

-8 250 300 3 e 1 RN231 
8-8 250 300 3 a I RN232 

84-8 250 300 3 a 154 R19235 

4-8 450 525 3 a I RN241 
8-8 450 525 3 e 1 1(5212 

8-8-8 450 525 31S e 1 RN215 

RM-41ultipl - Separate Section Type 

Capacity 
Wkg. 

V. 
Max. 
Spree 

Size 
A R 

Catalog 
Number 

4.8 250 300 3 s I RM251 
8-8 250 

250 
300 
300 

3 e I 

334; 1 

R512528.8.8 

RM255 
&8.18 250 300 3 I 8512.57 
&18.16 250 300 334 e 1 RM259 

4.8 
8.8 

450 
450 

525 
525 

3 e ill 3 15454 

R51261261 

851262 
8-8-8 450 525 4 s 114 R51265 

Dry Electrolytic Bypass Units 
Round Can Aluminum Type 

RN -Dual Section Common Cathode Type 
(Common Negative) 

Wkg. Size Catalog 
Capacity v. Surge A B Number 

10-10 50 7.5 14ís1 1íN225 
10-10 50 75 14{x1 BN226 

Dry E ectrolytic Units 
Heavy Duty and High Surge Types 

1111 -Single Section Type 

Cap. 
D.C. 
Wkg. 

V. 
Con- 
tainer 

She Catalog 
Number 

4 500 Carton % x I e 214 ' 1101180 
4 500 Rd Cn. I :2' IID681 
8 500 

500 
Cartonti= 
Rd. Cm 

i y{ : 21h 
I 3"1...000 

111361128 
1113683 

115 -Sing e Section Type 

Capacity 
D.C. 
Wkg. 

V. 
Con- 

tainer 
Size Catalog 

Number 

4 1100 Carton n x 1 4 e 3 115690 
4 600 Rd. Cn. 144s 3% .... I15691 
8 600 Carton 14514,43 116692 
8 600 Rd. Cn. 1% x 4 )4.... )íS693 

Universal and Special Types 
UR Special Universal Unita 

Capacity Wkg. 
V. Container She 

Cat. 
No. 

8-8 250-300.... Carton 1544 I h e 254 URI80 
3.2 -I -I 150 Round Can Izf' 

244... . VR181 
5_2.5-10 150 Carton 1 144 z 244 UR182 
1-1-4 1.50 ... Carton 44 1 u 234 VR183 
.4 88. 5.5... 200. 25 .... Card. Tube. 1 3 .. UR188 

7. 8.8-8. -S... 200. 25 Carton... . 1 

3444 

1 a 3 URI89 
8-8-8-8. ... 250 - Carton... . 134 1 a 3 URI90 
8.8.8-8 450 Canon. ... I% 1 e 3 UR191 

Carton. . 1% 1 s 244 ÚR192 

SR Special Uni I Units 

Capacity 
Wkg. 

V. Container Size 
Cat. 
No. 

8-12 300 Carton 1 1'4:244 SR601 
1.4-6 ' 300-300-25. Round Can. 144 244 SR602 

Card. Tube I14fS 4,5(41 SR603 
3-5-6 300-300-12. Carton. ... I 11 z 2 511604 
8-8 . . . . 350 Round Can. 1 344 SR605 
6-6 350 Carton 1.41 1.4 a 214 SR606 
6-4-6 300-300-12. Carton. ... IV,( h I' a 274 SR607 
65 30 Card. Tube 1 SL 2}4 SR608 
8-8-25 400-100-25. Round Can I 274 SR609 
8-8-25 400-400-25. Carton 14 1.4x`214 SR610 
8-8-25 3.50-300-25. Carton. ... 2 2 e 234 SR611 
8-8, 16.16 3.50. 100... Round Can. 1 434 SR612 
16.30-18 200 Carton.. . 1 I s 4 511613 
8. 8-8. 12-12 450. 2.50. 25 Carton. ... 13 234 a 2, .4 SR6l4 

Large Round Can Units 
Dry Electrolytic Type MN 

MN -Multiple Section Common Cathode Type 
(Common Negative) (.111 Cathodes to Can) 

Capacity 
Wkg. 

V. 
Mae. 
Surge 

Size 
A B 

Catalog 
Number 

8-8 450 525 4 34 s 214 M N272 
5-15 450 525 4 s23.4 MN273 
8-8-8 450 .525 1 s 3 M5275 

8.8-8-8 450 525 4 e3 M N277 
9-9-18.18 450 525 434 e 3 MN278 

Dry Electroly is Old Style Units 
Original Large Size 

Single Section In Carton with Leads 

Capacity 
Wkg. 

V. 
Max. 
Surge 

Size 
C B A 

Catalog 
Number 

8 
450 
450 

525 
525 :1: 11: i: 14450 

18450 

Dual Section In Carton with Four Leads 

Capacity 

4-8 
8-8 

Wkg. 
V. 

4.50 
450 

Max. 
Surge 

Sise 
B C A 

Catalog 
Number 

525 
525 

148150 
1884.50 

Single Sect on In Round Can with Ono Lug and 
Negative Terminal Grounded to Can 

Capacity 
W'kg. 

V. 
MfgcSu Size 

B A 
Catalog 
Number 

8 450 525 154x354 T512-8 

Single Section in Round Can with Two Leads 
Insulated from Can 

Accessories for Round Can Units 
Who. V.Sure Mag. Size 

B A 
Catalog 
Number 

Description Size 
Capacity 

Cat. No. 
450 525 1% e 4'4 512-753 

Washer for clamp mounting on I' cans..... ... 
Washer for 74' hole mounting on I' cans 

8 
A-017 
0151 

Dual Section in Round Can with Four Leads Washer for spade bolt mounting both 1' and 
154' cans 

Ring clamp (or round an condenser 1' 
015-2 Insulated from Can 
105-1 

Ring clamp for round can condenser.... 
Ring clamp for round can condenser 
Ring clamp for round can condenser... . .. 
Ring clamp for round can condenser. ... 

IK5.' 

231 

106.1 
107-1 
108-1 Capacity 

Wkg. M 
Surge 

Sise 
B A 

Catalog 
N mb-r 

109.1 
101.1 8-8 450 525 114a1t4 512-585 Mounting bracket .. .. . . . .. 

Auto Vibrator Condensers 
VB, VL and VO Vibrator Types 

Capacity Who. 
V. 

Sine 
A it C 

Type Con - 
s truction 

as per Fig. 
Catalog 
Number. 

.0075 1690 14 Sj .3 VB470 
.01 1600 44 K .3 VB171 
.0125 11100 14 I .3 V B 172 

.015 1600 A 1.4 .3 V 8473 

.02 1000 ¡j l'41 .3 V11474 

.03 ió0p I '4 114 5'B475 

.01 1600 I 'ti 14 VB476 

.0.5 1600 1 1 

14 
3 VB477 

.01 00 20 3'4s 4 VIA78 

.5 200 3'4 4 VL479 

.5 120 234 1 54 5 V0480 

OT -Oil Filled Tubular Type 

Capacity 
Wke. 

V. 
Sise 

A B 
Catalog 
Number 

.0025 2000 14 : 0T458 

.005 2000 114 x 0T459 

.0175 
220000 

l' 4 a ÓT461 
.0125 2000 244 * 44 07482 
.015 2000 244 x 0T463 
.02 2000 24 a 0T464 
.03 2000 231 a 5 07165 
Al 2000 2 x 1 j OT466 
.05 2000 2 e 44 07467 

Auto Generator Suppremor Unit. 

Capacity 
Wk, 

V. 
Size 

A B 
Catalog 
Number 

.5 200 2% x AG451 
1.0 200 24 x 1 4 AG452 

.5 200 214 a 34 AM454 

Special Chokes 

No. 
Tura 

Size 
Wire Choke Sise 

Catalog 
Number 

Appros. 5.5 
Appro. 55 
Approx. 90 

No. 12 
No. 16 
No. 16 

Izh a 134 

Ie I I s 114 

RF5113 
RF582 
RF581 

Special RF Bypass Tubular Condensen 

Wkg. Catalog 
Capacity V. Size Number 

0.5 
1!' 

5o 
50 

34a154 
aa154 

RF481 
RF482 

Wet Electrolytic Units 
WE -Wet Electrolytic Type 

Capacity 
Wkg. 

V. 
Sise 

B A 
Catalog 
Number 

4 
8 
12 
16 
14 
3.5 

475 
475 
475 
475 
475 
41)0 

1 x 3'41 
I a 414 
114 e 444 
134 e43.4 
154x4 
14 e 4 3. 

5VE447 
WE847 
WE1247 
W'E1647 
WE1847 
.W E3540 

AC Elect o ytic Capacitors 
MS -Motor S ailing Capacitor. 

Capacity 
Wkg. 

V. 
Size 

B 
Catalog 
Number 

00 110 3 54 9540 
70 110 2 MSS41 
110 110 2 115512 

100 110 2 MS543 
115 110 2 MS544 
135 110 234 MSS15 
1.0 110 2'4 115546 
100 150 244 MS.547 

:10 220 244 M 5548 
40 220 214 MSS49 

Tubular Bypass Units 
TP-Tubular Paper Dielectric Type 

Capacity 
D.C. 
Wkg. 

V. 
Size 

A B 
Catalog 
Number 

Quantity 
Packed 

per Canon 

.05 200 134 41 TP136 10 

.1 200 144 IS TI'438 10 

.25 200 144 Tí'440 

.5 200 2 
4k 
.(/ TP441 5 

19 200 234 134 TP443 S 

J)1 400 144 34 TP421 10 
.02 400 ISG 34 TP423 10 
.05 400 1441 14 TP426 10 
.1 400 154 54 TP428 10 
.25 400 234 1z4 T1'130 5 
4 400 214 I TP43I 5 

0001 600 1'4 34 T P401 10 
90025 600 1'41 T 1'402 10 
.0005 600 1!{1 TP403 10 
001 600 1'4 TP404 10 
002 600 1% 4 T 1'405 10 
005 600 11h 'h TP408 10 
.006 600 114 ti TP109 10 
.01 600 1'4 ti TP410 10 
.02 
.03 

600 
600 

1% 
1 }4 

rh 
'ti TP412 

TP413 
10 

S 

.05 fí00 1, u TP415 5 
.06 600 Ill TP4I6 5 
.1 690 2r4 í' .h TP1I8 5 
.5 600 241 h TP420 5 .5600 214 134 TP432 5 
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Abbreviations and Auto Antenna and Grounds MALLORY-YEY RADIO SERVICE ENCYCLOPEDIA 

Explanation of Abbreviations 
(Used in Control Listings, Pages I to 100) 

AVC Automatic Volume Control. 
Band Band Adjustment Control. 
Batt Battery Voltage Control. 
13FO Beat Frequency Osc. Control. 
Bias ...Bias Adjust ntent Control. 
B. Tone....Bass Tone Control. 
Clr'ty Clarity Control. 
Equal Equalizer Control. 
Exp Expander Control. 
Exp. Bias Expander Bias Adjustment 

Control. 
Fid Fidelity Control. 
Fidlty Fidelity Control. 
Fil Filament Control. 
F.O.G. Flashograph Adjustrnent 

Control. 
Gain Gain Control. 
II .F. Tone. I Iigh Frequency Tone Control. 
Aunt II tan Control. 
I..F. Tone. Low Frequency Tone Control. 
Loe'Izr.... Localizer Control. 

deter 1\leter Adjustntent Control. 
.\lie. Nlicrophone \djustntent 

Control. 
Alike NIicrophone Adjustntent 

Con t rol . 
Mud Modulator Control. 
Mon ...Nlonitor Control. 
111. Vol Manual Volante Control. 
Ose. Adj Oscillator Adjustntent Control. 
P.E. Adj Photo -Electric Cell Adjustment 

Control. 
Plt. Phantom Tuning Control. 
l'hono Phonograph Pick-up Control. 
Power Line 1 oltage Control. 
Primary Primary 1 oltage Control. 
Q.1VC Q.A.V.C. Adjustment Control. 
Beg. legeneration Control. 
Begen Regeneration Control. 
Relay Relay Adjustntent Control. 
Screen Screen Voltage Control. 
Scl. Selectivity Control. 

Sen Sensitivity Control. 
Sil ... Silencing Control. 
Sri pp Suppressor Control. 
Tone Tone Control. 
'I' 13'nr...Tone Beam Adjust ntent 

Control. 
I'. Torre....Treble Tone Control. 
1'u nlg t .....Tuning Light Adjustment 

Control. 
Vol . Volume Control. 

Voltage.... Plate Voltage Adjustment 
Control. 

V. It Voltage Regulator Control. 
EX 100 EX followed by a numeral in- 

dicates that an external re- 
sistor of the stated value must 
be connected between the 
right hand terminal of the 
control and the cathode cir- 
cuit of the receiver. 

Chart Showving Automobile Antenna and Battery Grounds 

Car 1930 1931 1932 1933 1934 1935 1936 1937 

Auburn - P No P No I' No P No I' Yes P Yes P Yes I' Yes 
Austin P No P No P No P Yes 
Buick N No N No N No N Yes N Yes N Yes N . . No N Yes 
Cadillac P No P No P No P Yes P Yes I' Yes P No N Yes 
Chevrolet N No N No N No N Yes N Yes N '. N No N No 
Chrysler I' No I' No P No P Yes I' Yes P Yes P Yes I'. . . . ttNo 
Continental N No N No 
Cord P No P No P No P No P Yes I' Yes 
Cunningham N No N No N No N No N No 
DeSoto I" No P No P No P Yes P Yes P Yes P Yes P No 
I)odge P No P No P No P Yes I' 1 es P Yes I' Yes 1' No 
Duesenberg N No N No N No N No N . . No N No N No 
Durant N No N No N No 
Essex N No N No N No N No 
Ford P No P No P No P No P Yes P Yes P Yes I' No 
Franklin P No P No P No P No P 1 es 
Graham P No P No 1' No P No P Yes P Yes I' No I' § 
Hudson N No N No N No N No P Yes I' Yes P No I' No 
llupntobile P No P No P No P Yes I' Yes P Yes P Yes 
Lafayette P Yes I' Yes I' No P No 
LaSalle P No P No P No I' Yes P Yes I' 1 es P No N Yes 
Lincoln N.... . . . No N No N Yes N 1 es N Yes N. Yes N Yes N Yes 
Nlaruron P No P No P No P No It No 

'Nash P No I' No P No P Yes I' 1 es P Yes I' tNo P No 
Oldsmobile N No N No N No N Yes N Yes N No N No N No 
'ackard P No P No I' No P Yes P Yes P Yes P Yes P Yes 
tierce -Arrow P P P 1 es P Yes P 1 es P Yes P Yes I' 
'lyntouth N No P No P No P Yes P Yes P Yes P Yes P No 
'ontiac N No N No N No N Yes N Yes N No N No N ..No 
leo 
loekne 

N No N No N 
P 

No 
Yes 

N 
P 

Yes 
Yes 

N No N 1 es N l es 

Studebaker P P P Yes I' Yes P Yes P 1 es P 1 es I' Yes 
Stutz N ..No N No N No N No N No N N N No 
'I'erraplane P Yes P Yes P No P No 
1Villys N No N No N No N tNo N No N No N No 

'Soule models have N. ground "Standard, Yes; Master, No. 
N-Negative battery terminal grounded to chassis. 
P-Positive battery terminal grounded to chassis. 

tSome models have buil -in antenna. 
Yes-Car equipped witl built-in antenna. 
No-Car not equipeexl with built-in antenna. 

ttAirllow, Yes. 
§Small Modela, No; Largo Modele'. Yem. 
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SECTION VIBRATORS 

SUCCESSFUL SERVICING 
OF VIBRATOR TYPE 

POWER PACKS 

Vibrators for power packs, both the interrupter 
(tube -type) and synchronous -rectifying types, have 

for years been used almost exclusively In automobile 
and storage battery powered household radio re- 

ceivers. The reliability of the vibrator has become 
such an established fact that it has been given a 

definite place in aviation radio, where depend- 
able communication is often a matter of life 
and death. 

The successful servicing of the vibrator type power 
supply systems depends largely uppn how well the 
service man understands the fundamental circuit and 
its characteristics. When vibrators were first intro- 
duced, service men regarded them with suspicion and 
uncertainty. They were inclined to attribute many 
auto radio receiver troubles, such as unaccountable 
noises, low plate voltages, etc., to the vibrator when 
actually its operation was perfectly normal. The un- 
questionable proof of this statement lies in the fact 
that more than one-half of all vibrators returned 
as defective are perfectly good in every respect. 

During the past few years many service men have 

come to know the vibrator, its circuits and charac- 
teristics, and through this knowledge they work in 

confidence and increase their profits. 
It seems that many men and organizations 

would have this type of power supply cloaked 
with a shroud of mysticism. Therefore, only those 
service men who possess the rare ability to sift the 
golden nuggets of truth from the chaff have gained 
a thorough understanding of vibrator circuits. 

Vibrator type power packs are NOT compli- 
cated. They are not difficult to service nor is 
there anything mysterious about them, except 
what has been artificially created. Let us tear 
aside the "mystic veil" and expose the simple 
truth. 

INTERRUPTER (TUBE- 
TYI'E) VIBRATORS 

It is impossible to believe that there is a single 
successful radio service ntan who does not thoroughly 
understand the power circuit of the modern AC radio 
receiver. A typical circuit of this type is shown in 
Figure 1. 

60". 

FIGURE I 

If an AC voltage is applied to the primary, in this 
circuit, there is a voltage developed in the secondary 
windings proportional to the turn ratio. The low 
voltage winding is used to light the "heater" of the 
tube. (A separate battery could be used just as effect- 
ively for this purpose.) The high voltage secondary is 

center tapped and so connected that, through action 

of the rectifier tube, one-half of the secondary is deliv- 
ering power on the first part of the cycle and the other 
half is delivering power on the last part of the cycle. 
In this manner the alternating current is converted to 
unipotential or DC voltage. Although this voltage is 

unipotential, it i3 not constant; so a filter system must 
be used to obtain a constant DC voltage. So far we 
have explained only the simple action of the power 
supply system of a simple AC receiver. 

i 

"ALTERNATING" 
A I)C VOLTAGE 

Now if a DC voltage were applied to the primary of 
the transformer, there would be no flux change and, 
therefore, no transformation of power from the pri- 
mary to the secondary. On the other hand, if the cir- 
cuit could be so arranged as to "alternate" this same 
DC voltage, fist in one direction and then in the 
other direction through the primary, there would be 
essentially an alternating current (AC) flowing, and 
the transformer would again operate the same as it 
did on conventional AC. 

A theoretical circuit describing this method of "al- 
ternating" the DC is shown in Figure 2. 

FIGURE 2 

This type of automatic switch could be made in the 
form of a vibrator but it would be far too complicated 
and critical for economical manufacturing or com- 
mercial use. In order to simplify this switching circuit 
a second primary, identical to the first, is wound 
on the transformer. This may be in the form of two 
separate windings or one double winding center - 
tapped. Figure 3 shows this revised circuit and sim- 
plified automatic pole changing switch. 

FIGURE 3 

Now the automatic switch connects to the DC first 
through one primary and then through the other 
which produces essentially an "alternating current" 
which can be transformed and rectified by the tube 
into high voltage DC. 

When the contact connects and disconnects the DC 
from the primary of the transformer, there are certain 
power surges of current developed tlstt must be 
"arrested" in order to prevent damage to the contact 
points. The "arresting" of these surges could be ac- 
complished by connecting a condenser across the 
primary of the transformer, but it would necessarily 
be so large and costly that its use would be prohibitive. 
Since the capacity required to secure the same results 
drops rapidly with an increase in voltage applied, a 
very small capacity high voltage condenser is con- 
nected across the secondary. The capacity in the 
secondary circuit is reflected directly into the primary 
so that exactly the same results ate obtained as with a 

large primary condenser. 

Let us simplify this by stating that the secondary 
"buffer" condenser is used to control the surge volt- 
ages developed in the circuit. 

Figure 4 shows the basic circuit in which the inter- 
rupter type vibrator "alternates" the DC in the 
primary of the transformer. 

FIGURE 4 

Interrupter type vibrators (commonly called tube 
type). are now clearly explained. What of the syn- 
chronous rectifying type? 

SYNCHRONOUS 
(Rectifying Type) 

VIBRATORS 

As explained, the purpose of the rectifier is to pass 

current in only one direction so that during the first 
part of the cycle, one-half of the secondary is deliver- 
ing current. During the second part of the cycle the 
other half is delivering current in the same direction. 
If the ectifier tube were replaced with an automatic 
switch so arranged that it would "keep in step" with 
the automatic switch or vibrator in the primary cir- 
cuit, the same rectifying action would be obtained as 
with the tube rectifier. The polarity of the DC output 
would depend on the polarity of the input, This need 
offer no problem since the reversing of the two wires of 
the transformer primary makes possible, the selection 
of polarity of output. Figure 5 shows how a circuit of 
this type night be arranged. 

6v OC 

FIGURE 5 

Since one side of the DC (6 -volt battery) and B- 
are usually grounded, the circuit can be inverted and 
the polarity of the rectified current changed by re- 
versing the primary wires to the vibrator. The "double 
automatic switch" could then be arranged so both 
"blade -s" are grounded or connected together as shown 
in Figure 6. 

FIGURE 6 

Now that both "blades" of this "double automatic 
switch" or synchronous type vibrator are grounded 
they can be connected directly together or even made 
into one piece. In this manner they become econom- 
ical to manufacture and practical to use. 
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Section "C" Vibrators MALLORY-Y-EY RADIO SERVICE ENCYCLOPEDIA 

The basic synchronous rectifying type vibrator cir- 
cuit is shown in Figure 7. 

O v Dt 

FIGURE 7 

Two basic vibrator circuits have been shown: 
Figure 4 for interrupter type vibrators and Fig- 
ure 7 for synchronous type vibrators.. 

Even wit all the different lead and plug ar- 
rangements and all of the various sizes of con- 
tainers that have been used, ONLY these TWO 
basic circuits have been used in the modern 
automobile and six -volt household radio re- 
ceivers since 1933. There is a slight variation of the 
synchronous type as shown in Figure 6 where the reed 
is "split" into two parts but mechanically, not elec- 
trically, connected together. This is basically the 
same as Figure 7. There is a slight difference in the 
method used to obtain the magnetic force to drive the 
vibrators; however, these are always incorporated in 
the vibrator internally and should not offer any prob- 
lems to the service man. 

CAUSES OF 
VIBRATOR TROUBLE 

Vibrators can only be damaged by two causes: 
(1) Serious overloads from short circuits and/or 
(2) Defective buffer condensers. Rarely, if ever, 
do power transformers give any trouble. 

Vibrators should never need replacement until 
the contacts arc worn to such an extent that the 
output of the power pack Is unsteady or the 
vibrator fails to start properly on a very "low" 
(5.5 volts) 6 -volt battery. If this suggestion is fol- 
lowed it will save many unnecessary replacements and 
give more time to locate the real trouble. 

"IIASII" SUPPRESSION 

Basic v ibrator circuits have been clarified. Only one 
problem remains-that of radio frequency interference 
developed by the vibrator. This interference is com- 
monly referred to as "hash." Hash is caused by 
transient voltage surges, at radio frequency. 
These surges cannot be controlled by a "buffer" 
condenser. The only known methods of sup- 
pressing hash are: 

First-Shielding-Both magnetic and electro- 
static. 

Second-Proper grounds, and 
Third-Proper RF filtering In the leads to and 

from the pack. 
The amount of "hash suppression" depends 

mainly on: 
First-The sensitivity of the receiver and 
Second-the mechanical arrangement of the 

receiver. 

Engineers do, as a rule, thoroughly design their 
receivers to have adequate shielding, proper grounds 
and a sufficient amount of RF filtering. They cannot 
be assured that screws holding the shielding. chassis, 
and case together will remain tight after hours of jolts 
and vibration in the automobile nor can they be 
assured of permanence of efficiency of the old style 
RF by-pass condensers under varying climatic condi- 
tions. Under these conditions it would seem that the 
only action that could be taken to eliminate hash in a 
troublesome receiver would be to tighten all the 
screws and to replace all the by-pass condensers 
thought to be defective. Figure 8 shows a typical 
interrupter -type circuit with its associate hash sup- 
pression filters. 
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FIGURE 8 

The circuit for synchronous vibrators is the same 
except the rectifier part of the vibrator replaces the 
tube rectifier as in Figure 7. 

Through the combined efforts of the Mallory vi- 
brator and condenser research engineers new types of 
RF condensers and RF chokes, which are far more 
efficient and permanent under widely varying climatic 
conditions have been perfected. It is now possible to 
do something about the hash caused by ineffective 
filtering. 

On Page 33 of the new Mallory-Yaxley General 
Catalog these condensers and chokes are listed. 

Figure 9 shows the way they are to be used in the 
circuit. 

FIGURE 9 

The vibrator reed connection to ground, shown in 
dotted lines in Figure 9 should be removed, and con- 
nected to one of the double lugs on one end of the 
Mallory -Special low voltage RF By -Pass Condenser. 
The other double lug on the same end should be con- 
nected to ground as shown. The center tap of the 
transformer should be connected to one of the double 
lugs on the other end of the condenser and the RF 
choke connected to the other double lug on the same 
end of the condenser as shown in Figure 9. The orig- 
inal RF choke in the primary circuit should be re- 
placed with one of the new Mallory high -efficiency, 
multiple pie -wound RF chokes. In most cases of 
slight "hash" the Mallory No. RF-481, .5 mfd. 50 - 
volt condenser will be sufficient. For other cases 
more pronounced, the Mallory No. RF-482, 1.0 
mfd., 50 -volt condenser will be adequate. When 
severe cases are encountered it may be necessary 
to use either Mallory RF-582, 55 turn RF choke or the 
No. RF-581, 90 turn RF choke in addition to one of 
the two condensers mentioned above depending on 
the severity of the case. For the greatest amount 
of "hash" suppression Mallory No. RF-58I, 90 
turn RF choke and Mallory No. RF-482, 1.0 mfd. 
50 volt RF condenser should be used in the primary 
circuit and a 200-300 turn RF choke in the B+ lead 
with a Mallory No. TP-418, .1 tttfd. 600 volt by-pass 
condenser in the secondary circuit as shown in Figure 9. 

Exactly the same methods are used for synchronous 
type vibrator circuits. In these circuits the "rectifier" 
part of the synchronous vibrator replaces the tube 
and the center tap of transformer secondary becomes 
13+ instead of ground." For the sake of simplicity 
no conventional filter circuits are shown. 

The 200-300 turn RF choke can be obtained from 
most parts distributors if not in the set. The Mallory 
No. RF-583 55 turn 1(F choke is wound with No. 12 
wire and should be used with high output power 
packs where space will permit. 

This method of "hash" suppression is by no 
means a "Cure-all." It will not suppress "hash" 
caused by inadequate shielding or improper 
grounds. If used intelligently, it will eliminate 
many cases of annoying chronic complaints. 

These basic principles will prove to be a valuable 
aid in the successful servicing of vibrator -powered 
radio receivers. The problem of "hash" has been 
treated in a manner that it should no longer be a 
serious obstacle, yet other common troubles are 
often encountered. 

ELIMINATING TROUBLE 

If vibrator servicing problems are to be simplified, 
specific troubles and the recommended remedy must 
be shown. A list of these troubles is given along with 
the best way of determining the exact trouble and the 
method of elimination. 

NO "B" VOLTAGE 

1 

If the vibrator is operating and still there is no "B" 
voltage, first disconnect the lead from the B+ output 
of the filter. If the voltage becomes much higher than 
normal when this lead is disconnected, the trouble is 
in the radio receiver proper. The procedure for making 
receiver checks and repairs are outlined in other sec- 
tions of the encyclopedia. 

If, after disconnecting the B+ lead, there is still 
no voltage, the trouble is in the power pack circuit. 

The following list shows the probable defects, in 
the order of their importance: 

1. Shorted Filter Condenser. 
2. Shorted Buffer Condenser. 
3. Shorted Rectifier Tube. 
4. Shorted "B+" Bypass Condenser. 
5. Grounded Filter Choke. 
6. Shorted Transformer Secondary. 
7. Ground in Wiring. 
If the vibrator does not operate, remove the 

vibrator and check for the following defects: 
1. Low Battery Voltage. 
2. Blown Fuse. 
3. Burned Switch. 
4. Broken "A" Lead. 

All of these points may be quickly checked by 
measuring the voltage between the center tap of the 
transformer primary and the REED terminal of the 
vibrator socket. This voltage should read 5.5 volts 
or more. 

If the check is satisfactory, the vibrator should be 
tested for proper operation either in a vibrator tester 
or by the substitution of a new Mallory Replacement 
vibrator. Sticking or shorted vibrators, are usually 
caused by "projections" being built upon the contact 
points. These "projections" (contact transfer) are the 
result of an unbalanced condition in the circuit. A 
careful check of the "buffer" condenser should be 
made. If this condenser is open or the capacity not as 
specified, it should be replaced with a Mallory Oil 
Filled Condenser, Type VB or OT having the specified 
capacity. NEVER CHANGE TILE SPECIFIED CA- 
PACITY OF TI I IS CONDENSER unless specifically 
instructed to do so. 

LOW "B" VOLTAGES 

Check the points given below as the cause for low 
"B" voltage. 

I. Battery Voltage Low. 
2. Corroded Fuse Clips. 
3. nigh Switch Resistance. 
4. Weak Rectifier Tube. 
5. Defective Buffer Condenser. 

(Caution: See preceding instruction on buffer 
condenser replacement). 

6. Defective Filter Condenser. 
7. Worn Vibrator. 

(Check in tester or substitute new Mallory Re- 
placement Vibrator). 

8. Check for troubles in radio which will cause 
low voltage such as shorted cathode resistor, 
by-pass condenser, shorted transformer, de- 
fective tubes, etc. 



MALLORY -Y 1 Y RADIO SERVICE ENCYCLOPEDIA "C" Notes 

INTERIIIITTENT 
OPERATION 

1. Generally caused by troubles in the re- 
ceiver, such as defective antenna insulation 
or connections, defective wiring, defective 
tubes, etc. Other sections of the encyclo- 
pedia specifically explain this method of 
servicing these troubles. 

2. Intermittent vibrator operation usually 
caused by worn vibrator nearing the end of 
its life. 

3. Loose connections in the power pack. 
4. Defective Rectifier Tube. 

UNUSUAL 
MECHANICAL NOISE 

Unusual mechanical noise from the vibrator 
may be caused by: 

1. Vibrator touching other parts and vibrating 
against them or causing other parts to vi- 
brate. Correct this trouble with a cardboard 
pad around the vibrator. 

2. An old vibrator nearing the end of its life. 
3. Loose case screws, or loose parts in the 

radio set. 

ELECTRICAL HUM 
FROM SPE kKER 

Hum from the speaker is usually caused by: 
1. Defective filter condensers (low capacity). 
2. Microphonic Tubes. 
3. Microphonic Condensers. 

(Usually variable condenser). 
4. Loose chassis screws. 
5. Poor Grounds in Radio. 

DON'TS 

1. Never change the SPECIFIED capacity of 
the buffer condenser. 

2. Never attempt to repair a vibrator. Filing 
contacts or bending springs destroys the 
factory adjustment which has been care- 
fully made with expensive instruments. 

3. Never replace the vibrator until you are sure 
it is defective. 

4. Never hesitate to write Mallory for specific 
information and help. 

SELECTING 
UNLISTED VIBRATORS 

If a Mallory replacement ibrator is needed for an 
unlisted set, refer to the *.e. notes 6 or 8. These notes 
simplify the selection of the proper vibrator. Any 
Mallory-Vaxley distributor will gladly assist in this 
selection. If an authentic replacement is desired, have 
the distributor send the original vibrator together 
with the NAME and MODEL NUMBER of the 
receiver, to the Mallory Factory. The proper Mallory 
Replacement Vibrator will be promptly supplied. 

The mystic veil has been torn from the vi- 
brator type power pack and specific service helps 
have been listed. Service men should find that 
they can now work in an enlightened manner 
that will pay dividends in satisfied customers 
and extra profits. 

ES 

Cl -Use Mallory Replacement Vibrator 
Type 312T in early models and Type 292 in 
late models of this receiver. See Note C3. 

C2 -Use Mallory Replacement Vibrator 
Type F312 in early models and Type F221 
in late models of this receiver. See Note C3. 

C3 -When unusual vibrator troubles are ex- 
perienced a thorough check should be made 
of all of the power pack parts and the circuit. 
It is especially important that the secondary 
buffer condenser, connected across the sec- 
ondary of the transformer be in good op- 
erating condition and within plus or minus 
10% of the specified capacity. Be Sure to 
Check Buffer Condenser. In some in- 
stances this condenser may be two con- 
densers with the common lead grounded. In 
certain sets resistors have been used in series 
with these condensers. If the replacement of 
a buffer condenser is necessary use the Mal- 
lory Oil Filled, high voltage condenser, Type 
"OT" or "\ B" as required. NEVER SUB- 
STITUTE A DIFFERENT VALUE -USE 
ONLY THE SPECIFIED CAPACITY. The 
wrong buffer rapacity may cause serious 
damage to the vibrator in a very short time. 
See Condenser listing for specified capacity. 

C4 -Use Mallory Replacement Vibrator 
Type 312T in early models and Type 225 in 
late models of this receiver. See Note C3. 

CS -Use Mallory Replacement Vibrator 
Type 210-237 (210 Series) in both the"Stan- 
dard "and the "Master" models. See Note C3. 

C6 -these sets use an interrupter t pe (tube 
type) vibrator; however the size and method 
of connection are unknown. For an emer- 
gency selection of a replacement vibra- 
tor refer to the Vibrator Connection Charts, 
pages 156 to 158. Select an interrupter type 
vibrator which is approximately the same 
size and has identically the same connection 
arrangement as the original. For plug-in 
vibrators the pin -base must have the same 
arrangement and connections. For lead type 
vibrator the reed lead is red and the inter- 
rupter contact leads (two) will be yellow. 
Any Mallory-Yaxley Distributor will gladly 
assist in making this se ection. If an au- 
thentic replacement is desired, have 
your distributor send the original vi- 
brator, together with the name and 
model of the receiver to the Mallory 
Factory. The proper Mallory replace- 
ment vibrator will be promptly sup- 
plied. See Note C3. 

C7 -No information available on this vi- 
brator circuit. See Notes C6 or C8. 

C8 -These sets use a synchronous (self - 
rectifying) type vibrator; however, the size 
and met hod of connect ion are unknown. For 
the emergency selection of a replace- 
ment vibrator refer to the Vibrator Con- 
nect ion Charts, pages 156 to 158. Select a 

synchronous type vibrator which is approxi- 

mately the saute size and has identically the 
same connection arrangement as the orig- 
inal. If the original vibrator has condensers 
connected from the rectifier springs to the 
reed BE SURE the selected replacement 
vibrator also has condensers. For plug-in 
type vibrators the pin -base must have the 
same arrangement and connect ions. For lead 
type vibrators refer to the Vibrator Connec- 
tion Cha: ts, pages 156 to 158, for the color of 
leads and connections. Any Mallory-Yaxley 
distributor will gladly assist in making this 
selection. If an authentic replacement 
is desired, have the dist ribu for send the 
original vibrator, together with the 
name and model of the receiver, to the 
Mallory Factory. The proper Mallory 
Replacement Vibrator will he promptly 
supplied. See Note C3. 

C9 -See Note C6. Two Types of Power 
Packs are used: one with 25Z5 and the other 
an 84. Suggest Type F221, F292, F294, 
F297. See Note C3. 

CIO -Use Mallory Replacement Vibrator 
Type F221. See Note C3. 

C11 -Early type with vibrator mounted on 
the power transformer uses an F220C, late 
or plug-in type uses an F294. 

C12 -The first series of this receiver used a 

carbon point vibrator for which there is NO 
replacement. Obtain a new transformer 
(latest type for this set) front the manufac- 
turer. (Wells -Gardner Co., Chicago, Ill.) 
After the new transformer has been installed 
use the Mallory Replacement Vibrator Type 
292. A small amount of "hash," which can- 
not be eliminated, will be experienced with 
this receiver. See Note C3. 

C13 -This Mallory Replacement Vibrator 
used in early models. See Note C3. 

C14 -This Mallory Replacement Vibrator 
used in late models. See Note C3. 

C15 Use Mallory Cup Adapter with Mal- 
lory Replacement Vibrator Type 273. See 
Note C3. 

C16-12 Volt Receiver. See Note C3. 

CI7 Use Mallory Replacement Vibrator 
Type 285X for 1935 models. See Note C3. 

C18 -Use Mallory Replacement Vibrator 
Type 245 for early 1936 models. See Note 
C3. 

C19 -Use Mallory Replacement Vibrator 
Type 245A for late 1936 models. See Note 
C3. 

C20 -Use Mallory Replacement Vibrator 
Type 296 for six prong socket and Type 294 
for four prong socket. See Note C3. 

C21 -Disregard recommendation -Order 
from manufacturer. See Note C3. 

C22 -A few early models of this receiver 
used illallory Vibrator Type 75X as original 
equipment. Use the Mallory Replacement 
Vibrator Type 275XS in these early models. 
Use the Mallory Replacement Vibrator Type 
285XS in all later models. See Note C3. 

C23 Some production on this model used a 
plug-in type vibrator instead of the lead 
type. Select the proper Mal ory Replace- 
ment Vibrator as outlined in C6. See Note 
C3. 
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Vibrator Connection Circuits Nos.1 to 25 MALLORY YEY RADIO SERVICE ENCYCLOPEDIA 
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MALLoRY-YA1cLEY RADIO SERVICE ENCYCLOPEDIA Vibrator Connection Circuits Nos. 26 to 50 
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Vibrator Connection Charts MALLORY-VA IEY RADIO SERVICE ENCYCLOPEDIA 

Half 
Rectifier 
Size 
Prong 
Operating 

TYPE 201,202. 

tilhp- 

Wave 

Length....Standard 
Voltage....6 

203, 204 

2 Contacts 
Tube (BR) 
21i,5 a 

SERIES 

234" x 5334" 

Half 
Rectifier 
Size 
Prong 
Operating 

TYPE 

Wave 

Length....Standard 
Voltage....6 

205-206 SERIES 

2 Contacts' 
Tube (BR) 
2'4" a 23e" 

(grl 
x .iW 

Half 
Rectifier 
Size 
Prong 
Operating 

TYPE 

Wave 

Length....Standard 
Voltage....32 

F204 -F206 SERIES 

2 Contacts 
Tube (BR) 
2'14i" x 

. 

214" 

, 

x 514," 

Half 
Rectifier 
Size 
Prong 
Operating 

TYPE 210. 
219, 

lltl 

Wave 

Length....Standard 
Voltage....6 

211, 212, 

236, 237 SERIES 

4 Contacts 
Synchronous 
2341" 

213, 

a 214" 

214, 

.., 

x 5345" 

,, 
Half 
Rectifier 
Size 
Prong 
Operating 

Wave 

Length....Standard 

TYPE 

Voltage....32 

F211 

4 Contacts 
Synchronous 
2'f6" a 2y" x 59" 

TYPE 2206. TYPE F220C TYPE 221 F221 TYPE 222 

Fuli Weve 
Rectifier 
Size 

Lead Lengths... 

Operating Voltage....6 

8 Contacts 
Synchronous 
4/A" 
Blue 
Yellow 
Green 
Black 

a 1 

714" 
614" 

and 
214" 

U L" 

iá." 
. 

Red 

x 1%"Full 

314" 

Full Wave 
Rectifier 
Size 

Lead Lengths...{Yellow 
Operating Voltage....8, 

8 Contacts 
Tube 
4n" e 
Red 414" 

114" x 

334" 

\ 
114" 

Full 
Rectifier 
Size 
Lead 
Operating 

Wave 

Lengths....434" 

- 

8 
Tube 
43" 

Voltage....32 

J 
Contacts 

e 

J 

11fi" 

L 

a 1 

: 

J<JEJ!<I t 7tJfi 

Rectifier 
Size 
Screw 
Operating 

Wave 

Terminal 

14 Power Contacts 
12 Driver Contacts 
Tube 
3?(e" a 2" 

Connections 
Voltage....6 

a 1" 

Full 

Rectifier 
Size 
Screw 
Operating 

Wave 14 Power 
2 Driver 
Tube 
39{8" 

a 

Terminal Connections 
Voltage....32 

Contacts 
Contacts 

2" a 1" 

tom 
TYPE 223 - TYPE F223 a 

Full 
Rectifier 
Size 
Prong 
Operating 

- 

Wave 

Length 

TYPE 224 

8 Contacts 
Synchronous 
2 B" 
Standard 

Voltage....6 

dia. x 4?j"' 

TYPE 225 TYPE 226 

:,... i",( 

Full Wave 
Rectifier 
Size 

Lead Length.... 

Operating Voltage....6 

J),I_ 
8 Contacts 
Synchronous 
4'.4" a 

Blue and 
Red, 

Green 

nu" 
Black 

Yellow 
3 

e 1i" 
444" 

and 
a" 

Full 
Rectifier 
Size 
Lead 
Operating 

Wave 

Lengths....]" 
Voltage....6 

8 
Synchronous 
414" 

Contacts 

x 1,+" x 1' 

Full 
Rectifier 
Size 
Lead 
Operating 

Wave 

Lengths....7" 
Voltage....32 

8 
Synchronous 
414" 

Contacts 

a 

... 

134" a 113,¡" 

Full 
Rectifier 
Size 
Lead 
Operating 

Wave 

Length 

Fe) 

Voltage....6 

_q_ 
8 Contacts 
Synchronous 
4?i^ 
4" 

a Ise" a 11V 

Half 
Rectifier 
Size 
Prong 
Operating 

Wave 

Length....Standard 
Voltage....6 

TYPE 230: 

4 Contacts. 
Synchronous 
2',s" a 21a " e 5;a" 

TYPE 231, 234 SERIES TYPE 235 

, 

Full 
Rectifier 

Size 
Prong 
Operating 

Wave 

Length Standard 

TYPE 245 

L. 

8 Contacts 
Synchronous 
112" dia. 

Voltage....6 

e 3'8" 

, 

Full 
Rectifier 

Size 
Prong 
Operating 

Wave 

Length 

TYPE 245C 

s 
t_._.? 

....17._ 

8 Contacts 
Synchronous 
114" 
Standard 

Voltage....6 

7:1,1 

dia. e 3t4" 

Half Wave 
Rectifier 
Size 
Lead Length 
Operating Voltage....6 

4 Contacts 
Synchronous 
27í," 
4" 

1 

a 234" 

1. 

x 

..... 

33,e" 

Half Wave 
Rectifier 
Size 
Lead Lengths....3" 
Operating Voltage....6 

4 Contac 
Synchronous 
25a" e 2/e" 

s 

x 550 

Ili ILII TYPE 246 

® 

TYPE 247 

s 

iI 

TYPE F247 

I 

TYPE 248 

ii 
o 0 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 

Length....Standard 

TYPE 

Voltage....6 

249 

0 

i 

8 Contacts 
Synchronous 
112" 

11).144L 

dia. x 

0 

-4W 

3' y"' 

Full 
Rectifier 
Size 
prong 

Operating 

Wave 

Length.. 

8 Contacts 
Synchronous 
1Y4' 

, 

4 small 
12lar large 

Voltage....6 

dia. x 
standard 
11" 

33/" 
Full 
Rectifier 
Size 
Prong 
Operating 

Wave 

Length Standard 

8 Contacts 
Synchronous 
141" dia. 

Voltage....32 

x 334" 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 

Length.... 
Voltage....6 

8 Contacts 
Synchronous 
1' v" 
Standard 

dia. e 334" Size 

Full 
Rectifier 

Prong 
Operating 

Wave 

Length....Standard 
Voltage....6 

8 Contacts 
Synchronous 
1'4" dia. a 334" 
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MALLORY-YA Ey RADIO SERVICE ENCYCLOPEDIA Vibrator Connection Charts 

Full 
Rectifier 
Size 
Prong 
Operating 

TYPE 

I 
Wave 

F251 -F253 SERIES 

4 Contacts 
Tube 
2" dia. 

Length Standard 
Voltage....32 

t- 

a 4W 

I 

TYPE 253 

r--s+ 

Full 
Rectifier 
Size 
Prong 
Operating 

TYPE G253 

Wave 4 Contacts 
Tube 
2" dia. 

Length Standard 
Voltage....12 

a 434"' 

I 

Full 
Rectifier 
Size 
Prong 
OperatingVoltage....6 

TYPE 253T 

p 

Wave 4 Contacts 
Tube 
2" dia. x 4M" 

Length...M.e" 

'1". 
111-1 

Full 
Rectifier 
Size 
Prong 
Operating 

- 

Wave 

TYPE 

I. 

III 

Length 
Voltage....6 

253Y 

' i 

\si........0---4 

4 Contacts 
Tube 
134" 

...Standard 

?) 

dia. a 4y," 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 4 Contacts 
Tube 
Y dia. 

Length Standard 
Voltage....6 

x 4." 

- 

TYPE 27013 

Q --rte 
Tr 

Q 
T' 

° 

TYPE 271-273 SERIES TYPE 271HD 

O 
11« 11 Q 

Full 
Rectifier 
Size 
Prong 

I.rf 
II 

Operating 

TYPE 273C 

Wave 

Length .,Standard 
Voltage....6 

-y 

8 Contacts 
Synchronous 
2" dia. 

'e -rill 9 
o 41.j 

O 

Full 
Rectifier 
Size 
Prong 
Operating 

TYPE 273D 

I 
.. 

Wave 8 

Synchronous 
2" 

Length Standard 
Voltage....6 

Contacts 

dia. a 4M" 

sa T 
Q 

t-rr. 

Full 
Rectifier 
Size 
Prong 
Operating 

II I 

Wave 8 

Synchronous 
2" 

Length Standard 
Voltage....6 

Contacts 

dia. a 

' 

4M" 

Full 
Rectifier 
Size 
Prong 
Operating 

I.ef-y 
II l 

Wave 8 Contacts 
Synchronous 
2" dia. 

Length Standard 
Voltage....6 

a 43" 

. 

Full 
Rectifier 
Size.. 
Prong 
Operating 

Wave 8 Contacts 
Synchronous r dia. 

Length Standard 
Voltage....6 

a 4M" 

/a laimi 

TYPE 275 

Full 
Rectifier 
Size 
Prong 
Operating 

TYPE 275XS 

- 

Wave 8 Contacts 
Synchronous 
2 

Length 11j 
Voltage....8 

dia. x 4M" 

TYPE 277S TYPE 281-285 SERIES TYPE 289Y 

Full 

Size 
Rectifier 

Prong 
Operating 

Wave 8 Contacts 
Synchronous 
13+' 

Length Standard 
Voltage....6 

die. a 434" 

. 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 8 Contacts 
Synchronous 
V dia. 

Length Standerd 
Voltage....6 

a 4t4" 

Full 
Rectifier 

Size 
Prong 
Operating 

Wave 8 Contacts 
Synchronous 
2" dia. 

Length Standard 
Voltage....6 

...) 

a 4'.§" 

Full 
Rectifier 

Size 
Prong 
Operating 

Wave 8 
Synchronous 
2" 

Length Standard 
Voltage....6 

Contacts 

dia. o 4W 

Full 
Rectifier 
Size 
Prong 
Operating 

TYPE 

Wave 

Length....Standard 
Voltage....4 

W285 

8 Contacts 
Synchronous 
2 dia. a 4WSize 

RR 

TYPE 285XS TYPE 286S -287M SERIES TYPE I G286S-G287M SERIES 

(o --ci 

TYPE 292 

#7 

Full 
Rectifier 
Size 
Lead 
Operating 

.: 

Wave 

Lengths....3" 
Voltage....6 

8 
Tube 
1W 

r 

Contacts 

x 1W a 74' Size 

Full 
Rectifier 

Prong 
Operating 

o 

Wave 8 Contacts 
Synchronous 
2 dia. 

Length Standard 
Voltage....12 

do 

a 43. 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 8 
Synchronous 
2" 

Length Standard 
Voltage....6 

Contacts 

dia. 

ffirr 

a 4M" 

Full 
Rectifier 

Prong 
Operating 

Wave 

Length....IIí" 
Voltage....6 

8 Contacts 
Synchronous 
2" die. a 43. ' 

.,_ 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 

Length....Standard 

TYPE 

Voltage....6 

294 

. <6 

8 Contacts 
Tube 
134" die. a 3%' 

Full 
Rectifier 
Size 
Prong 
Operating 

TYPE F294 

Wave 8 Contacts 
Tube 
1M" dia. 

Length Standard 
Voltage....32 

.....0) 

k 3V4*" 

. 

Full 
Rectifier 
Size 
Prong 
Operating 

7 

Wave 

Length Standard 

TYPE 294SW 

4 ?-..2 

8 Contacts 
Tube 
13.5" 

Voltage....6 

dia. x 334' 

TYPE 291 

If 

r 

TYPE 297 

11-14:::\> 

Full Wave 
Rectifier 
Size 
Prong Length 
Operating 

8 Contacts. 
Tube' 
1M" 

...Standard 
Voltage....6 

dia. x 334' 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 8 Contacts 
Tube 
1W 

Length, Standard 
Voltage....6 

dia. x3t4" 
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Vibrator Connection Charts MALLORY-YA>EY RADIO SERVICE ENCYCLOPEDIA 

TYPE F297 TYPE 302S, 303S, 312T Series TYPE 311S TYPE F312 

Half Wave 
Rectifier 
Size 
Lead Length 
Operating Voltage....6 

2 Contacts 
Tube 
2't'" 
3" 

am" 

(BR) 
a 2W 

L 
x 63/5" 

lel 
I1,\D 

I + 

44 .» 

Full 
Rectifier 
Size 
Prong 
Operating 

111 

Wave 

Length Standard 

8 Contacts 
Tube 
1W 

Voltage....32 

L9) 

die. a 31/" 

Half Wave 
Rectifier 
Size 
Prong Length....Standard 
Operating Voltage....6 

2 Contacts 
Tube (BR) 
2l " a 29$" a 630 

Half 
Rectifier 
Size 
Prong 
Operating 

Wave 2.Contacts 
Tube (BR) 
21%%t" a 21f" x 6;y" 

Length Standard 
Voltage....32 

líc;\ 
, 

Full 
Rectifier 
Size 
Prong 
Operating 

, 

Wave 

Length Standard 

TYPE 500P 

8 Contacts 
Tube 
2ss" 

Voltage....6 

o 

dia. x 4M" 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 

Length Standard 

TYPE 501P 

8 Contacts 
Tube 
11s" 

Voltage....6 

o-.----:-..5.......)-1.--9 

dia. a 3M" 

ti TYPE F502P TYPE 503 

Full 
Rectifier 
Size 
Lead 
Operating 

Wave 

Lengths....3" 
Voltage....6 

8 
Tube 
114" 

( 

Contacts 

dia. 

l 
,:. 

a 3" 

3Íi 

... 

Full 
Rectifier 
Size 
Special 
Prongs 
Operating 

Wave 

Leads 

Voltage....32 

8 Contacts 
Tube 
1M". dia. a 31c. 

and Plug 
Standard 

'Full 
Rectifier 
Size 
Prong 
Operating 

Wabe 

Length 

TYPE 504 

.I-O 

O 

8 
Tube 
1M" 
Standard 

Voltage....6 

Contacts 

dia. a 3%" 

TYPE F292 

Full 
Rectifier 
Size 
Prong 
Operating 

1 
¡1(` 

Wave 

Length 

TYPE 514 

CIS 

8 Contact's 
Synchronous 
1131" 
Standard 

Voltage....6 

dia. x 3M" 

Full 
Rectifier 
Size 
Prong 
Operating 

Wave 

Length Standard 

TYPE F290 

8 Contacts 
Tube 
1.1,2' dia. a 3%" 

Voltaye....32 

I1100 

Full Wave 
Rectifier 
Size 
Lead Lengths....3" 
Operating Voltage....32 

8 Contacts 
Tube 
13,2" a 1M" 

MI 
x 

\ 
274" 

Í 

I 

III Ir 

Full Wave 
Rectifier 
Size 
Prong 
Operating 

TYPE 282P 

17 

8 Contacts 
Tube 
2" dia. 

Length Standard 
Voltage....6 

a 4M" 

i 

TYPE 2826 

Full 
Rectifier 
Size 
Prong 
Operating 

l 

Wave 

TYPE 

. 

Length....Standard 

254Y 

o 

6 

4 Contacts 
Tube 
1M" dia. 

Voltage....6 

p 

` Q 

a 4M" 

L 

TYPE H240 

* 
Full Wave 8 Contacts 
Rectifier ' Tube 
Size 1M" dia. a 3,4" 
Prong Length Standard 
Operating Voltage....6 

Full Wave 4 Power Contacts 
12 Driver Contacts 

Rectifier Tube 
Size 2já" dia. a 4%" 
Prong Length Standard 
Operating Voltage. _110 

Shielded Tranrmisron tine 
A .ah ImpedanreMolrhina 

LARGE ANT. 
PAS. 

Tra^rlormerr. 
ROOF OF 7 IA 

SEDAN OR e 

TOURING CAR 

A 

SAME 
ANTENNA 
AS ABOVE 

0 = 100% 

Ordinary Instated Wire 
Lead, No Shielding, 

No impedanceManhina 
Tranllorm ere 

!RADIO' 85%+25% 

Here is a complete chart shoro- 
ing the performance to be had 
from seven different car antenna 
arrangements. 

CHART OF AUTO ANTENNA PERFORMANCE 

A SAME LINE, ETC. AS I 

3 I 

SMALLNTENNA ROO 
A C 

SAME LINE, ETC. AS I 

RADIO 85% 

l 85% 

TRIANGULAR UNDER.CAR ANTENNA 

Al 

5 RUNNING BOARD 
ANTENNA 

C 

RADIOI25% + 25% 
SPECIAL MATCHED E 

SHIELDED LEAD.IN 

A, Ai, At, A3= ANTENNAS 
El= ANT. TO LINE, IMPEDANCE -MATCHING TRANSFORMER 

C -TRANSMISSION LINE 

7 

8 

At 

I.. 
At 

SAME LINE AS 2 
C RADIO 75%+ 25% 

ANTENNA SAME AS 4 E 

SAME LINE AS 2 

C 

SINGLE WIRE ANT. BETWEEN 
FRONT AND REAR AXLES 

RUNNING BOARD 
ANTENNA 

SAME LINE AS 2 

RADIO 60% + 25% 
E 

D=LINE TO RECEIVER IMPEDANCEMATCHING TRANSFORMER 

E- RADIO RECEIVER 

C MID 40% + 30% 
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MALLORY-Y-EY RADIO SERVICE ENCYCLOPEDIA Replacement Vibrators 

Mallory Replacement Vibrators 
-WHEN it is realized that 2 out of 3 auto - 

VV mobile radio and household battery 
receiversinservice are equipped with Mallory 
Vibrators, it becomes apparent at once that 
Mallory is and always has been the leader in 

the vibrator field. 
When you buy a Mallory Replacement 

Vibrator you are assured of the following 
benefits: 1. Lowest cost per hour of actual 
use. 2. Trouble -free long life. 3. Positive 
starting. 4. Easy installation. 5. Freedom 
from lead breakage. 6. Freedom from fail- 

ures due to lead corrosion. 7. Absolute free- 
dom from broken reeds. 

Mallory Replacement Vibrators are built 
by the most highly specialized group of tech- 
nicians in the vibrator industry. The major- 
ity of these employees have been with Mal- 
lory since the beginning of the vibrator in- 
dustry. Such a highly trained personnel can 
only assure the highest quality of workman- 
ship possible. 

Mallory pioneered vibrators for automo- 
bile radios and has always led in all new de- 
velopments in the vibrator industry. 

Because Mallory is the world's largest 
manufacturer of electrical contacts, you are 
assured the highest contact quality in vi- 
brators. Outstanding quality construction 
features are: 1. Selected pure tungsten con- 
tacts. 2. Special high tensile reed. 3. The 
highest quality of bakelite insulation spe- 
cially processed in the Mallory factory. 4. 

Sturdy construction. 5. Low loss of mag- 
netic circuit. 6. Pure rubber insulated tub- 
ing. 7. Extra flexible tinned copper lead 
wires. 8. High contact, pressure. 9. Sealed 
tamper -proof condensers. 

Mallory Replacement Vibrators 
for Auto Radios and Household Receivers 

Catalog 
Number 6 -VOLT TYPES 

201 
202 
203 
204 

205 
206 

210 
211 
212 
213 
214 
219 
236 
237 

220B 
221 
222 
223 
224 
225 
226 
230 

231 
234 

235 

236 
237 

245 
245C 
246 
247 
248 
249 

i 

No. 201 Series 

No. 205 Series 

Catalog 
Number 6 -VOLT TYPES 

250. See new replacement No. 5001' 
253 
253T 
253Y 
27011 
2711ID 

271 ` No. 271 Series 
273' f 

Ca alog 
Number 6 -VOLT TYPES 

3115 
3I2T See No. 302S Series 
51101' 
5011' 
503 
504 
514 

12 -VOLT TYPES 

No. 210 Series 
273C 
273D 
275 
275XS 
277S 
280 

G253 

G281S No. G286.S Series 
G287M} 

32 -VOLT TYPES 
F204 l No. F201 Series 

281 1. No. 281 Series F206 f 
285 f F211 

F220C 
282B F22I See F292 Series 
282P F223 
285. See No. 281 Series F247 
285XS 
W285 F251 ` No. F251 Series 

F253 f 

1 

No. 231 Series 286S 
287M 

l 
f 

No. 286S Series 
F292 ` No. F292 Series 
F221 I 

1 

No. 210 Series 

289Y 
292 
294 
294C 
294SWV 

F291 
F297 
F312 
F502P 

296 
297 Replacement Vibrators 

for Vibrator -Operated Inverters 
302S 
303S No. 302S Series 11240 
312T F290 
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Alignment MALLORY-VOILE?' RADIO SERVICE ENCYCLOPEDIA 

Alignment of Modern Radio Receivers 
MANY VOLUMES have been written on this sub- 

ject, both from a technical and a serviceman's 
viewpoint, and justly, because improper align- 

ment is one of the most common ailments encountered 
in service work today, especially in receivers of the 
allwave type. Many servicemen are somewhat afraid 
to make adjustments on receivers, as long as the set 
plays at all, because they are not familiar with the 
various functions and workings of modern receivers. 
This article is intended to help clarify to the service- 
man who wishes to learn the why of such adjustments, 
how the various radio frequency circuits of a radio 
receiver function, and how to make practical adjust- 
ments necessary in order to restore a set to its original 
factory performance and efficiency. 

A vitally important part of a radio receiver is the 
small compensating condenser used to make adjust- 
ments of the various tuned circuits. These small ad- 
justable condensers, usually called padders or trim- 
mers, are constructed in various ways. They usually 
consist of two or more plates insulated from each 
other, one plate being made of spring material, so it 
will hold the adjustment or spacing given it by means 
of turning a screw or nut. 

These condensers are used to obtain fine adjustment 
of the timed circuits, so that they may be completely 
in resonance and perform at their highest efficiency. 
Since it is commercially impractical to construct coils 
or tuning condensers which would be accurate at every 
point on the dial, these trimmer condensers are placed 
across them so as to provide an accurate and easy 
means of making each circuit resonate at the proper 
dial position. 

T. R. F. RECEIVERS I 

In a tuned radio frequency type of receiver the adjust- 
ments of these padders are usually made at the high 
frequency end of the dial using a signal generator or a 
station as a signal source, and adjusting the trimmers 
until maximum output is obtained. In some of the 
older type receivers, where the tuning coils were not 
properly impregnated, they absorbed moisture through 
exposure, which causes considerable losses or reduces 
their Q, and appreciably reduces the already none too 
abundant selectivity. Replacement or a baking and 
re -impregnating process is recommended for such cases 
before adjusting the trimmers. 

In some of the older sets not using screen grid 
tubes, it is necessary to neutralize the circuits to pre- 
vent oscillations or howling, before the resonant cir- 
cuit trimmer condensers are adjusted. Neutralization 
was usually accomplished by means of small trimmer 
type condensers, which served to compensate for the 
grid to plate energy transfer due to the grid to plate 
capacity of the triode tubes then used. 

SUPERHETERODYNES 

The modern superheterodyne is considerably more 
complicated than these older type receivers and a brief 
review of the elementary theory involved in this type 
of receiver is necessary, so t hat the importance of mak- 
ing accurate adjustments on these receivers may be 
more fully appreciated. In this type of receiver circuit, 
the incoming R.F. signal is usually impressed across 
the primary of an antenna coil. The antenna coils' 
secondary is tuned over the desired frequency range 
by a variable condenser, which in turn is adjusted by 
means of the trimmer condenser connected across it. 
The signal usually goes from there into the grid of the 
first tube. In smaller sets the tube may be a detector 
oscillator or in larger sets it may be the first R.F. 
tube. In other cases, the signal may be fed from the 
first coil into another coil which is also tuned over the 
range by a condenser across it. This is commonly called 
a band pass filter type circuit. The signal then goes to 
the first tube. In the circuits having a combination 
detector oscillator tube, the incoming signal is mixed 
with the local oscillator signal producing a beat note, 
or the frequency difference between the incoming R.F. 
signal attd the local oscillator signal. 

Some of the larger sets employ a separate oscillator 
tube and a separate first detector tube. In such cases, 
the oscillator tube generates the oscillator signal fre- 
quency which is combined with the R.F. signal in the 
first detector or modulator tube. In both cases the two 
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frequencies are mixed in the first detector tube, so a 
to produce another frequency, which is the difference 
between the two. When the circuits are operating cor 
rectly, this frequency difference is equal to the inter 
mediate frequency (I.F.) of the set. The local oscil 
lator and the R.F. sections of the set are both tuned 
by means of variable condensers and the circuits are 
so adjusted that the heat note produced by the mixing 
of the two frequencies is always equal to the I.F. fre- 
quency of the set throughout their tuning range. 

Commercial design uses an oscillator frequency 
higher than the incoming R.F. signal, because it is 
more economical to build a set with less capacity and 
inductance (required to produce the higher osa fre- 
quency) than when it is lower, requiring more capacity 
and inductance. Capacity and inductance values when 
higher oscillator frequencies are employed, are much 
lower than would be required if the oscillator fre- 
quency were lower than the incoming frequency 
(R.F.). When a gang type tuning condenser is em- 
ployed this requires that the capacity of the oscillator 
section be less than that of the R.F. sections. Com- 
mercially, this is done by either making all condenser 
sections alike and inserting a small padder type con- 
denser in series with the oscillator section capacity 
across the oscillator coil, or by using a cut plate type 
oscillator section, wdticit has the required reduced ca- 
pacity. In either case, a small trimmer condenser is 
also connected across the oscillator condenser so as to 
correctly adjust the minimum capacity of the com- 
bination or adjust the highest frequency end of the 
oscillator range. 

The signal resulting from the mixing of the incoming 
R.F. signal and the local oscillator is fed into the inter- 
mediate frequency amplifier. The first I.F. transformer 
serves to couple the output from the first detector into 
the grid circuit of the first I.F. amplifier tube. The 
signal is amplified by this tube and then passes through 
a second I.F. transformer, which may feed it into a 
second I.F. tube or the second detector tube, depend- 
ing on the size of the set. I.F. transformers ate de- 
signed so that their natural resonant frequency is 
approximately the required I.F. frequency. In order 
to obtain maximum selectivity and sensitivity, both 
their primaries and secondaries are tuned to the exact 
I.F. frequency of the set by means of trimmer con- 
densers. 

The advantages of this system are: that since it is 
easier to design an amplifier for lower frequencies, an 
I.F. amplifier can be designed to operate at one fixed 
frequency much more efficiently, resulting in far higher 
amplification and increased sensitivity and selectivity 
than an amplifier designed to operate at higher fre- 
quencies and over a wide frequency range. 

ADJUSTING 
COMPENS &TING 

CONDENSERS 

Adjustment of these condensers should be made when 
the set lacks selectivity or sensitivity after other pos- 
sible sources of this trouble have been checked and 
eliminated; such as weak tubes, poor aerial, improper 
tube voltages, etc. 

i 

I. F. ALIGNMENT 

The I.F. trimmer condensers should be adjusted before 
the H.F. section is adjusted. This is best done by using 
a signal generator with an audio modulated signal 
tuned to the exact I.F. frequency of the set. The signal 
from the generator is fed into the grid of the first 
detector tube. In some cases it is desirable to "kill" 
the local set oscillator by placing a bypass condenser 
across the oscillator section of the tuning condenser 
to eliminate any erroneous beats which may be pro- 
duced. An output meter should be connected from the 
plate of the last audio tube to ground or from plate to 
plate in case of push pull output. 

If one owns a meter of sufficient sensitivity, it may 
be connected across the voice coil of the set. Sets 
using automatic volume contro should be adjusted 
either by reducing the signal output of the serv- 
ice oscillator to a point where the \VC does not 
function, and using the output meter, or by inserting 

a milliameter in series with the load resistor in the 
AVC network, or connecting a vacuum tube volt- 
meter across the AVC network, so as to read the AVC 
voltage developed. 

If the set is provided with a resonance indicator 
such as the "Shadow Meter" or cathode ray "Magic 
Eye" this will provide an excellent indicator for ad- 
justment purposes. After having made suitable pro- 
vision for indicating resonance, the I.F. trimmer con- 
densers should be adjusted for maximum output, or 
so as to tune the I.F. circuits to their exact resonant 
frequency. 

A signal generator should always be used for align- 
ing the I.F. transformers. If a station signal is used, 
one is apt to get the entire I.F. system "off" fre- 
quency, although it may be set for maximum output, 
thus causing poor tracking of the oscillator and R.F. 
circuits, producing dead spots on the dial and in many 
cases whistles and birdies. In high fidelity sets where 
the fidelity is variable, it is usually advisable to set 
the fidelity control to the low fidelity or sharp tuning 
position of the 1.r-. circuits, and adjust the I.F. trim- 
mers so as to produce an overall I.F. tuning curve 
with a "flat top." Possibly the most accurate method 
and easiest of adjusting such high fidelity sets is to use 
a cathode ray tube in conjunction with a frequency 
modulated test oscillator, so as to reproduce the entire 
tuning curve of the I.F. system on the screen of the 
tube. However, this is a subject requiring volumes for 
satisfactory explanation, and cannot be included in 
this article. Sets which are equipped with automatic 
frequency control should be adjusted with the A.F.C. 
control turned off. See article on A.F.C., page 161. 

After these adjustments have been made, the I.F. 
system of the set will respond to a signal which is 
exactly equal to a frequency for which the circuit has 
been adjusted. 

In many modern superheterodynes, a wave trap is 
provided in series with the antenna circuit which is 
tuned to the I.F. frequency of the set. so as to prevent 
any unwanted signals of this frequency from entering 
the set and getting to the first detector and coming on 
through the 1.F. system. The proper adjustment of 
such a wave trap is to connect the signal generator to 
the antenna post of the set and then adjust it to the 
I.F. frequency. Then turn the generator to maximum 
output. The trimmer condenser across the wave trap 
should be adjusted until minimum response is ob- 
tained in the output of the set. 

R. F. ALIGNMENT 

After the I.F. section of the set has been aligned to 
the proper frequency. the next job is to align the R.F. 
and oscillator sections. Compensating or trimmer con- 
densers are connected across the R.F. and oscillator 
coils in order to provide a means of accurately adjust- 
ing these circuits. 

The test oscillator should be connected to the an- 
tenna and ground terminals of the set and adjusted 
for a frequency close to the highest frequency portion 
of the range being adjusted. On the broadcast band, 
the adjustment is usually made at 1400 kc. Then ad- 
just the R.F. trimmers for maximum output when 
the receiver dial is set at 1400 kc. The trimmer con- 
denser provided across the oscillator condenser is for 
the purpose of making the oscillator track at the high 
frequency end of the dial. 

For instance, in a superheterodyne with an I.F. fre- 
quency of 465 kc., when the R.F. sections are tuned 
to 1400 kc., the oscillator must oscillate at 1400 kc. 
plus 965 kc. or 1865 kc. This frequency difference 
must be maintained between the oscillator and R.F. 
sections throughout the tuning range of the set. In 
order to maintain this frequency difference at the low 
frequency end of the dial, there is a compensating 
condenser placed in series with the oscillator gang. 

On broadcast this adjustment is usually made at 
600 kc. If the R.F. is set at 600 kc., a set with a 465 
kc. I.F. would have the oscillator oscillating at 600 
kc. plus 465 kc., or 1065 kc. Therefore, the high and 
low frequency padders provide the necessary tracking 
adjustments for two points on the dial. 

Modern receivers are designed for three point track- 
ing, for instance, on the broadcast band at 1400 kc., 
900 kc., and 600 kc. The tracking at the third point, 
or 900 kc., is determined by the oscillator coil 
inductance. Although this is entirely a matter of set 
design, occasionally a serviceman gets a set in which 
oscillator inductance trouble is suspected and in which 
case he usually tries to obtain a new one. Unfortun- 
ately, however, they are sometimes unobtainable at 
any price, so the only choice he has is to repair the 
one available. A few hints on how this can be done 
will be given. 
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TRACKING OSCILLATOR 
COIL WITH R. F. COILS 

First, the local set oscillator should be killed by shunt- 
ing a bypass condenser across the oscillator gang sec- 
tion, and the set operated as a T.R.F. set and the dial 
calibration checked at several points across the band. 
The R.F. should be adjusted so that the dial corre- 
sponds as nearly as possible with the R.F. tuning. 
Also, the extreme ends of the range should be noted. 
Say that they are 1500 kc. and 550 kc. 

Second, connect the test oscillator so that it will 
beat with the local set oscillator into the first detector. 
The R.F. tubes should be taken out so as to prevent 
any unwanted signal coming through. A pair of by- 
passed ear phones in the oscillator plate or first de- 
tector plate circuit. will allow one to detect the beat 
between the two oscillators. Then set the dial exactly 
to the previously noted high position, say 1500 kc., 
and set the test oscillator to 1965 kc. ( I.F. frequency 
equals 465 kc. plus R.F. frequency). Then adjust the 
high frequency padder - '` 
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Then the oscillator trimmer (shunt) condenser 
should be adjusted until the generator's signal comes 
in at the desired point on the dial. Incidentally, it is 
extremely important that the oscillator trimmer he 
adjusted to the fundamental and not the image fre- 
quency.,This can be assured by backing the trimmer 
screw entirely 'out, then slowly turning it in, until a 
maximum, peak occurs. Turning the condenser slightly 
beyond this point will bring in another peak somewhat 

'weaker than the first which is the image frequency. 
ilnoth'er check is to set the trimmer on the funda- 

fnental and leaving the generator at'ti a same,(re- 
quency, rotate the gang condenser to a lower fre- 
,Quericy Position, until the image signal is heard,,This 
signal should be lower i n frequency than the generator 
frequency by twice the value ot the set's Í.r . frequency. 

Double responses or image interference is due to a 
lack of R.F. selectivity before the first detector tube, 
and is especially noticeable in the higher frequency 
bands. Very few manufacturers use more than one 
tuned R.F. stage ahead of the first detector on their 
high frequency bands, and some do not use any. 

After the oscillator has been adjusted, the R.F. 
trimmers for the band being adjusted should be ad- 
justed for maximum output. Then if there is a low 
frequency oscillator padder for the band concerned, it 
should be adjusted so as to make some known signal 
generator frequency near the low frequency end of the 
band come in at the correct dial setting. 

Each band is adjusted in the same manner until the 
R.F. section of the set is completely adjusted. In some 
allwave sets, the circuit arrangement is such t hat there 
is an interlocking of adjustments between bands. In 
this case, the highest frequency band must be adjusted 
first, the next highest frequency band, and so on, 
until all bands have been adjusted, unless otherwise 
recommended by the set manufacturer. It is very 
helpful when adjusting allwave receivers to obtain a 
chassis t' 'lowing location of all trimmer con - 

1 e alignment process is attempted. 
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generator's dial and adjusting the series padder con- 
denser until zero beat is obtained between the station 
and the generator, until the calibration of the gen- 
erator corresponds to the known station frequency. 

Some signal generators are not provided with a 
means of making their generated frequency track with 
the dial at the low frequency ends of the various 
bands. In such cases nearly perfect tracking can be 
effected by arranging a means of varying the induc- 
tance of the oscillator coil. If the inductance is too 
high, it can be lowered by moving a copper penny on 
a screw into the coil, or if it is too low by moving a 
piece of R.F. iron on a screw into the coil. There is 
probably nothing more time -wasting in adjusting a 
set, than attempting to correctly adjust it with a 
generator whose dial calibration is incorrect. 

CHANGING 
I THE I. F. FREQUENCY 

In some parts of the country interference is experi- 
enced from nearby powerful code stations operating 
on a frequency near that of the I.F. peak of the re- 
ceiver. The first remedy for this trouble is to install a 
wave trap in the antenna circuit tuned to the fre- 
quency, of the unwanted signal. If this does not reduce 
the interference to a negligible amount it may be 
necessary to shift the I.F. frequency slightly until the 
unwanted interference is eliminated. Another cause of 
interference in the form of whistles and birdies, some- 
times on every station received, is two powerful local 
stations whose frequencies are such that the beat 
betweer the two is nearly equal to the I.F. frequency 
of the set. For example, powerful locals broadcasting 
on 1400 kc. and 1230 kc. would produce a beat fre- 
quency of 170 kc., which is very close to 175 kc., a 
common I.F. fregttency.Unless the set has an unusual 
amount of R.F. selectivity it will be full of unwanted 
whistles. This can usually be remedied by shifting the 
I.F. frequency up to approximately 200 kc., and re - 
tracking the oscillator to match the R.F. for maximum 
response over the band. It is also helpful in some 
extreme cases to install a wave trap in the antenna 
circuit tuned to one of the interfering signal frequen- 
cies. 
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the resonant I.F. frequency of the set, the discrim- 
inator must produce a voltage varying in the opposite 
direction. 

The second function is that of varying the frequency 
of the set oscillator. A separate tube known as the 
"Frequency Control" performs this task. The fre- 
quency control must be arranged so that voltage 
variations in one direction tend to increase the fre- 
quency of the set oscillator, and voltage variations in 
the other direction tend to decrease the frequency of 
the set oscillator. 

DISCRI;IIINATOR 
i 

As previously mentioned, the purpose of the discrim- 
inator is to change frequency variations from the 
resonant I.F. frequency into D.C. voltage variations. 
Figure 1 shows the essential parts of the discriminator 
circuit. 

4 F CNO/rE . 
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FIGURE II 
The discriminator transformer is similar to the other 
I.F. transformers in the set, except the secondary is 
center -tapped and the high side of the primary is 
coupled to the secondary center -tap by means of CI 
so that in addition to the usual magnetic coupling 
between coils, sse have the primary voltage coupled 
to the center -tap of the secondary coil. 

Supposing, in order to simplify the explanation of 
how this AFC transformer works, we consider for the 
moment that there is no magnetic coupling between 
the primary and secondary coils; therefore, there 
would be no induced voltage in the secondary coil and 
no current will flow in the tuned secondary circuit- 
see Figure 11. However, the primary voltage is coupled 
to the secondary center -tap by G, which is large 
enough to have a negligible R.F. voltage drop across 
it, and both coils are tuned to the I.F. frequency of 
the set. If vacuum tube voltmeters were connected at 
points A and C to ground it would be found that the 
primary voltage Ep would appear at both points, and. 
when the incoming signal was varied above and below 
resonance the voltage would vary exactly as the 
primary voltage Ep, rising to a peak at resonance and 
falling off on both sides. In other words, the primary 
voltage Ep, transferred by CI would appear at points 
A and C. 

Then, supposing we couple the coils magnetically so 
that the primary flux links with the secondary, induc- 
ing a voltage Es in the secondary winding. This in- 
duced voltage will start a current flowing in the tuned 

A 

C 

t --- 

a push pull transformer or a full wave rectifier circuit. 
See Figure Ill. 

Then, returning to Figure II again, and tracing the 
R.F. circuit from points A to ground or B+ (since 
0+ is practically ground to R.F.) and from point C 
to ground, it is apparent that whatever voltage ap- 
pears across the upper half of the coil, plus the pri- 
mary voltage will appear at point A, and whatever 
voltage appears across the bottom coil plus the pri- 
mary voltage, will be found from point B to ground. 

Then assuming that the primary voltage Ep is equal 
to the voltages appearing across each half of the 
secondary coil Et and Es, we can draw the following 
vector diagrams to illustrate what happens at reso- 
nance. Since these voltages are not in phase they 
cannot be added directly but must be added vec- 
torially as illustrated. See Figure IV. 

From these vector diagrams we see that equal R.F. 
voltages will appear at each diode plate with respect 
to ground at resonance. The heavy lines show the 
resultant voltage wave when Ep is added to Ei and Er. 

Then it follows that if equal R.F. voltages appear 
at each diode plate to ground, equal D.C. voltages 
will appear across AB and BC at resonance, Figure I. 
However, A will be positive with respect to B, and C 
will be positive with respect to B, therefore, the total 
D.C. voltage from A to C will be zero, and we will 
have no AFC control voltage developed when the 
incoming I.F. signal is at the resonant frequency of 
the AFC transformer. 

FIGURE III 
secondary tank circuit. Since the same flux produces 
both the induced secondary voltage Es and the in- 
duced primary voltage Ep, these voltages will be in 
exact time phase. 

Also, it follows that, since at resonance the second- 
ary circuit offers only resistance impedance, the cir- 
culating secondary current will be in phase with the 
induced secondary voltage Es, or the primary coil 
voltage Ep will be in phase with the circulating 
secondary current. 

Since the circulating current in the secondary coil 
induces a voltage in the coil, which at resonance is 
quite large compared to the induced voltage Es, and 
this voltage E5,. across the coil is necessarily 90 elec- 
trical degrees ahead of the current producing it, the 
resonant voltage Esr across the coil is 90 electrical 
degrees ahead of the primary voltage Ep. However. 
the secondary is center -tapped, so that the voltages 
developed across each half will be equal, but as seen 
from the center -tap will be 180° out of phase. This 
point is clarified when one reviews what happens in 
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BELOW RESONANCE 

Now, supposing the incoming I.F. signal impressed 
on the AFC transformer is LOWERED. The induced 
secondary voltage Es will still be in phase with primary 
voltage Ep. However, the circulating current in the 
secondary tank circuit will no longer be in phase with 
it, but will begin to lead. 

This follows, because at frequencies lower than reso- 
nance in a series tuned circuit, the capacitive reac- 
tance is large and the inductive reactance small, so 
that most of the voltage drop is across the condenser. 
The circulating current leads the applied voltage ES, 
depending on the amount off resonance of the incom- 
ing signal. This, in turn. causes the induced voltage 
E5r to lead the primary voltage Ep by a like amount, 
or the voltages developed in each half secondary begin 
to shift as illustrated, with the result that the vector 

sum of the primary and each half secondary voltages 
becomes unequal, the top diode (Figure I) receiving 
a higher R.F. voltage than the bottom diode. For 
convenience, we have shown a phase shift of 30°. 

Since the top diode receives more R.F. voltage than 
the bottom diode, the rectified D.C. voltage appearing 
across AB will be greater than that across BC. Also, 
since A will be positive with respect to It, the resulting 
D.C. voltage appearing across AC will be a positive 
AFC control voltage. 

RESULTANT VOL AGE APPEARING 
ACROSS BOTTOM DIODE PLATE 

TO GROUND OR E. E, 

t, E, 

TOP 01001 

ROTTOM 01001 

FIGURE V 

ABOVE RESONANCE 
I 

Supposing now that the incoming I.F. signal fre- 
quency is higher than the resonant AFC frequency. 
The circulating secondary current will begin to lag 
the primary voltage, Ep. 

This is because at higher frequencies, the inductive 
reactance is large and the capacitive reactance low, 
resulting in the circulating current lagging the induced 
secondary voltage Es, or lagging the primary voltage 
Ep. This circulating current in turn induces the reso- 
nant voltage Esr in the coil, causing the secondary 
voltages Ei and E, to lag the primary voltage Ep in 
our vector diagram. Figure VI, or to lag its original 
resonant position. For convenience a 30° phase shift 
is again shown. 
From Figure VI, we see that the bottom diode receives. 
more RF. voltage when the incoming I . signal. is 
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above resonance; therefore, more voltage will be de- 
veloped across the bottom diode resistor than across 
the top and since B will be negative with respect to 
ground or C. this negative voltage will overpower the 
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FIGURE VI 
voltage from the top diode resulting in a negative 
AFC control voltage. 

This varying voltage is then fed to the grid of the 
frequency control tube. A typical resonance curve of 
an AFC transformer showing AFC control voltage 
developed, vs. kc. off resonance is shown in Figure VII. 
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FIGURE VII 

FREQUENCY CONTROL 

Figure VIII shows the essential parts of the frequency 
control circuit. 

To accomplish its purpose, that is, to provide some 
way of either increasing or decreasing the set oscillator 
frequency from normal, without changing the gang 
condenser position, we connect an imaginary induc- 
tance across the oscillator coil and provide a way of 
making this imaginary inductance either larger or 
smaller by means of the discriminator voltage. The 
imaginary inductance is the frequency control tube. 

Reviewing elementary circuit theory, we find that 
the current in a condenser leads the voltage by 90°; 
also that the current in an inductance lags the voltage 
by 90°. We also find that when two inductances are 
connected in parallel, the resultant inductance is al- 
ways less than that of the lowest of the two inductances. 

WHY THE CONTROL TUBE 
ACTS AS AN INDUCTANCE 

In order for the control tube to act as an imaginary 
inductance in shunt with the oscillator coil "L," it 
must cause a lagging current to flow through coil 
"L" (Figure VI I I) with respect to the oscillator voltage 
already across coil "L"since this is exactly what would 

OSCILLATOR 

e. 
FREQUENCY CONTROL 

FIGURE VIII 

happen if an inductance coil were connected in shunt 
with coil "I.." 

Supposing the control tube was connected across 
coil "L," but without any AC excitation on its grid. 
In this case, It would shunt the coil "L" with a definite 
resistance or impedance, the magnitude of which would 
depend on the bias voltage applied to the tube. There- 
fore, the tube would draw current from the coil "L". 
However, this current would be in phase with the 
oscillator voltage since the tube acts as a resistance 
and increasing or decreasing the bias on the tube 
would not affect the oscillator frequency. However, 
the network R.C. is also connected across the oscil- 
lator coil "L" and the voltage across "C" is applied 
to the grid of the control tube. This causes the tube 
to act as an imaginary inductance, explanation as 
follows: 

Looking at Figure VIII we find a resistance "R" 
and a capacity "CI" connected in series across the 
oscillator coil "L." The values of "R" and "CE" are so 
chosen that the resistance of "R" is greater than the 
reactance of "CI," therefore, this combination has 
nearly unity power factor, or appears to the oscillator 
coil "L" or oscillator voltage source as a resistance 
load. The current through R and Cs. therefore, is 
nearly in phase with the oscillator voltage. Then, since 
the current through condenser "Ci" is nearly in phase 
with the oscillator voltage across the coil "L," it 
follows (from the statement above) that the voltage 
appearing across a condenser lags the current through 
it by 90°, that the voltage appearing across condenser 
"C1" is lagging the oscillator coil voltage by nearly 90°. 

This voltage is then applied to the grid of the con- 
trol tube. If the control tube is properly biased, plate 
current will flow in phase with the grid voltage (peak 
plate current with peak grid voltage). This means that 
the plate current will lag the voltage across coil "L" 
or oscillatory circuit by nearly 90°, making the tube 
act as an imaginary inductance. 

HOW CONTROL VOLTAGE 
AFFECTS INDUCTANCE 

Since the plate current of the control tube draws a 
lagging current with respect to the oscillator voltage 
across "L" and since the plate current can be varied 
by varying the amount of bias on the tube, we have 
in effect a variable inductance in shunt with the os- 
cillator coil, the amount of which inductance is directly 
controlled by the discriminator control voltages. 

A COMPLETE CYCLE 
I 

Referring to Figure I again, when the local oscillator 
is generating the correct signal to produce an I.F. 
signal equal to the resonant I.F. frequency of the set, 
there is no need of any further adjustment. The differ- 
ential voltage is zero across points A to C; Figure I, 
therefore, there is no effect upon the control tube and 
oscillator circuit. 

However, on signals lower than the I.F. set fre- 
quencies, "A" becomes positive with respect to ground 
causing the "Frequency Control" tube to draw more 
plate current, or decreasing the effective inductance of 
the coil "I." causing the oscillator frequency to raise, 
therefore raising the I.F. frequency produced until it 
equals the resonant I.F. frequency. On signals higher 
than the I.F. frequency, "A" becomes negative with 

respect to ground, causing the "Frequency Control" 
tube to draw less plate current, and therefore increas- 
ing the oscillator coil's effective inductance and de- 
creasing the oscillator frequency, until it is correct to 
produce the resonant I.F. frequency. 

The action finally stops in either case, with about 
one voltas the differential voltage actually remaining. 
This action is quite rapid, taking place in less than 1 

second of time. It is possible with this system to cor- 
rect the I.F. frequency to within 100 cycles of the 
I.F. frequency peak, if the receiver is mistuned as 
much as 10 kc. off resonance. 

ALIGNMENT OF 
AFC -EQUIPPED SETS 

First, the I.F. transformers of the set should be care- 
fully aligned according to the standard practice as 
recommended by the manufacturer. (Usually it is a 
good practice to allow the set to warm up thoroughly 
before making any adjustments, so as to allow for 
inductance or capacity changes due to thermal expan- 
sion.) 'Then the test oscillator should be connected to 
the first detector or first I.F. stage and tuned to the 
exact I.F. frequency of the set, as determined by peak 
on an output meter. A vacuum tube voltmeter should 
be connected across the discriminator control voltage, 
points "A" and "C", Figure I. Usually one diode 
cathode connects to ground or chassis, so it is only 
necessary to connect the V.T.V. to the chassis, and 
the other diode cathode. 

Then the secondary trimming condenser of the AFC 
transformer (Figure 1), should be backed out with 
alignment tool until trimmer is completely open. 

Then adjust the primary trimmer condenser (Figure 
I), until maximum reading is obtained on the V.T.V. 
either positive or negative. 

Then realign secondary trimmer until zero voltage 
reading is obtained on the V.T.V. Be sure that the 
test oscillator is not changed during this alignment. 
and that it is at the exact I.F. frequency. Do not 
readjust the primary trimmer, unless the entire op- 
eration as outlined is repeated. 

The adj ust ment of the secondary trimmer condenser 
is critical in most AFC -equipped sets, and adjustment 
should not be attempted without proper equipment. 
After the secondary trimmer is adjusted to produce 
zero voltage across point "AC" (Figure I), slowly 
increase the test oscillator frequency until the maxi- 
mum voltage reading appears across "AC." Obtain 
this voltage reading, then slowly decrease the test 
oscillator frequency until the maximum voltage read- 
ing is obtained in the reverse direction. These two 
voltages should be closely the same. If not, read- 
just the secondary trimmer until they are. This com- 
pletes the AFC alignment. 

A quick check of the functioning of the AFC circuit 
can be made as follows: Tune in a local station without 
the AFC switch on. Then detune the set a measured 
amount off resonance, say 8 kc. Then turn the AFC 
control on. The AFC should lock in and tune the set 
to resonance. Then repeat the same test 8 kc. the 
opposite side of resonance and see if the AFC again 
locks in, tuning the set to resonance. The AFC should 
control an equal amount from either side of resonance 
when properly aligned. Also when the set is tuned to 
resonance on a weak signal with the AFC control off, 
turning the AFC control on should not cause the set 
to be mistuned. If it does, the AFC control adjust- 
ments are not properly aligned. 
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Transformers 
r[lHE design of a reliable power trans- 
former, having high efficiency, requires 

fairly elaborate calculations, and to take 
into account the d.c. which flows in a trans- 
former secondary when a half -wave rectifier 
is used, some interesting equations have 
been derived. 

A simple approximate -design method will 
be given, for the construction of single-phase 
low -powered transformers up to 180 volt - 
amp., or 180 watts for approximately unity 
power factors. This design is especially suited 
to transformers which supply a full -wave 
rectifier and filament energy to an a.c. pow- 
ered radio receiver, three factors making it 
possible to secure a satisfactory transformer 
without complicated design methods, these 
factor- being: 

1. There is no urgent need for high effi- 
ciency. An 80 per cent efficient transformer 
which takes 60 watts to supply 48 output 
watts is fairly satisfactory, if it can radiate 
the heat which it generates. 

2. These transformers are operated at a 
fairly constant load. This improves the main- 
tenance of the various output voltages as 
each secondary winding will have a constant 
IB drop. 

3. The load on the transformer secondary 
is nearly of unit y power factor. 'l'he filament 
power load is essentially a resistance load, 
with unity power factor. The current sup- 
plied to the filter has slightly less than unity 
¡rower factor, but t his can he disregarded in 
low -powered transformers. The indirect 
heated recei'ing tubes, such as the 227 re- 
quires .less than half as much d.c. power in 
their plate and grid circui s, as that which is 
needed to heat their cathodes. This would 
mean a unity power -factor heater supply 
and (assuming a series toltage divider) less 
than half as many additional watts for plate 
and grid supply, at, a lower power factor. It 
is true that a power tube, such as 250 at its 
maximum rating, uses slightly over three 
times the wattage in its B -l- C circuit than 
in i s filament. It is rare, however, to have 
more than two power tubes in a receiver, and 
the assumption that the power factor of the 
secondary is unity is usually not over 20 
per cent. off. This means that the wire of the 
high -voltage secondary and of the primary 
should be increased to allow for this added 
current. 

Small Transformer Details-Economy 
in a transformer is secured when the winding 
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encloses a maximum of core area with a 
nainimm11n of wire, and the magnet 'c path 
should be as short as possible. 

The core form of a small transformer can 
be of several shapes, but it, is usual to use 
standard punchings shaped like capital let ter 
E's. As a rule, iwo punchings are used, one 
having longer legs than the of her so t hat the 
magnetic circuit "breaks joints" in stacking 
the iron. Another convention usually fol- 
lowed in small transformers is the use of 
a single -winding form, all secondaries and 
primary being on the middle leg of the E 
core. 

The spool form is usually an insulating 
tube, and side pieces may be lit fed on which 
terminals are placed, or, if the coil is to be 
machine wound with interwoven cotton, the 
side pieces can be omitted, and flexible leads 
provided. 

Ten Steps in Dcsig g a Small Power 
Transformer-I. /Determine the Volts and 
Amperes Nettled for Each Secondary. 

a. Final the total maximum 
secondary watts =1V5=Erl,-+E:1_-I- 
(where E X I refers to the wattage in 
each secondary winding) 

b. Find the total watts needed for pri- 
mary (1Vp) 
Assuming 90 per cent efficiency 1Vp = 
1.4/0.9. Where 1Vs =Secondary watts. 

c. Find primary amperes assuming 90 
per cent power factor 

1p Ws 
Ip = - 

EpX0.9 0.81Ep 
where Ep = 110 volts, Ip = Ws/89.1 amp. 

2. Size of Wire. Knowing the current for 
each winding, the wire size is determined by 
the circular mils per ampere which it is de- 
sired to use. A safe rule is to use 1,000 cir. 
mils per ampere for transformers under 50 
watts, and 1,500 cir. mils per ampere for 
higher powers-however, most commercial 
designs use 800 cir. mils per ampere. 

3. Core Considerat ions. A curve showingcore 
areas for different powers is Figure ":%" 
which shows the area for 40 watts to be 
1 sq. in., 70 watts, 1.5 sq. in., 120 watts, 2 
sq. in. The area oft he core is the same as the 
inside dimensions of the spool, making a 10 
per cent allowance for stacking; for example, 
a spool 1 by 2 in. inside would enclose 2 sq. 
in., hut, allowing for a 10 per cent loss, only 
90 per cent or 0.9 X 2 = 1.8 sq. in. is the net 

core area. The core area is needed to de- 
termine the t urns per volt. 

4. Core -Loss and Induction. The flux den- 
sity at which the, core is to be worked de- 
termines the iron (core) loss. Figure "B" 
gives several curves of different core ma- 
terials, watts per pound being plot terl against 
flux densities in kilolines per square inch. 
Sixty-five kilolines per square inch is an 
average value of the induction. The making 
of a curve such as Figure "II"' depends largely 
on experimental data, not directly on a 
theoretical basis. For this reason, no definite 
value of the core loss can be given; it depends 
on the quality of core material which is 
available. Standard core material generally 
has a power loss of .86 watts per pound. It 
should be noted that het ter and better core 
material is constantly being made, having 
lower loss per pound, so that the use of 
higher flux densities is becoming possible. 
Up to 15 kilolines is not uncommon, but 
unusual for t his application. The core loss 
increases with frequency, a typical curve 
being Figure "C." 

5. Induced -voltage Equation, Turns per 
Volt. The elementary definition, that, 108 
magnetic lines cut, per second, will induce 
one volt pressure, is the basis of the equation 

BAN( E- X4.1.4 
108 

where E is the voltage, A the area of the 
core, B the flux density in the same units as 
A, f t eeles per second, and N t he minder 
of turns. A more useful working equal ion for 
small power transformers is obtained by 
solving for N/E in turns per jolt: 

N 108 

E BAfI.41 
Figure "D" is an alignment chart of this 
equation. The left column is B the flux den- 
sity, in both kilolines per square inch and 
kilogausses (k ;tonnes per square cent ;meter), 
the center column is t lie net core area in loth 
square inches and square centimeters, the 
right column giving the turns per volt for 
loth 25 and 60 cycles per second. 

Using a flux density of 65 kilolines per 
square inch and the net, core area mentioned 
in step 3 (1.8 sq. in.), the turns per volt for 
60 cycles are found to be 3.1 turns per volt. 
Thus for each volt on the transformer, there 
must be 3.1 turns. It, is customary to change 
the turns per volt In an even number so t hat 
the proper center taps can be made. In this 
cruse, by using 4 turns per volt, with the 
same core area, the induction will be lower, 
with a corresponding lower core loss. It, is 
also quite possible, and sometimes advisable, 
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to change the core area so that an even 
number of turns per volt. is given. For ex- 
ample, by increasing the core area to 2.8 
sq. in. 2 turns per volt could be used, or 
decreased to 1.4 sq. in. so that 4 turns per 
xolt would be used. The reason for desiring 
the even numbers of turns per volt is to 
supply the I /º-volt steps for receiving tubes, 
such as 7 1/2 volts, which would require an 
integral number of turns when the turns 
per volt are used. 

The x oltage drop in the t ransformer wind- 
ing should be mentioned here. For instance, 
the load voltage at a tube filament is lower 
than the no-load voltage by the amount of 

Turn. p, Volt 
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/R drop in the winding and the connecting 
wires to the tube. Thus, it may be that, to 
secure 7 1/2 volt_71 at the tube filament, the 
transformer no-load voltage will have to be 
8. In this ease, any integral number of turns 
per volt, either odd or even, will suit the 
design. 

6. Turns for Each IVindinq. In step 1 the 
desired voltages were given, E1, E,, etc. 
Using the value of turns per volt in step 5, 
the total turns for each winding are found. 
For example, with 4 turns per volt, a 110 - 
volt ssinding should have 4 X 110 = 440 
t urns. 

7. lVinding Space Required. From the total 
turns for each winding, and the wire size, 
1 he total area of winding space is calculated. 
Different wires and insulations ha; e definite 
turns per square inch. The method of insula- 
tion, however, may have these values vary 
by factors of as much as three to one. That 
is, a 900 -turn coil wound in layers with 
enamel s ire may take up one square inch of 
cross-section area. By interleaving thin in- 
sulating paper between layers, only 600 
turns can be wound in' a square -inch area; 
and by using a certain size of cotton inter- 
woven between turns, only400 turns can be 
wound in a square inch. hus, the space of 
winding depends to a large degree on the 
kind and thickness of insulation. Double 
cotton -covered wire takes up considerably 
more space than enameled wire. l rat, if the 
extra -needed insulating space for the inter - 
layer protection is considered,' the space 
ratio may not, be so great. 

After adding up the winding space of all 
the windings the area should 11e compared 
with that of the core. If the winding will go 
in the core space, this part of the design is 
finished. 

If the wires will not go in the available 
space, the winding may be redesigned, or the 

COPPER WIRE TABLE 

core area increased. Using thinner coverings 
for wire, fewer secondaries or fewer circular 
mils per ampere will decrease the space 
needed for the wire. A larger iron size or a 
thicker stack of the same sized iron will in- 
crease die core area and allow a smaller 
number of turns per volt, thus decreasing 
the cross section of the winding. 

8. Copper Loss. 
a. Find the length of the mean (average) 

turns in feet. 
b. Find the length of each winding in feet 

try nndtiplying the number of turns by the 
mean turn length. 

c. From the following wire table find the 
ohms per 1,000 feet for the size wire used, 
and then from 8-b the actual ohms for this 
lenggt h. 

d. Multiply the current squared for each 
winding by the ohms for that winding. 

e. Add the /2R's for each winding to get 
the copper loss 

9. Care Loss. The core loss in watts L, is 
found from the weight of the core and flux 
density and kind of core used in step 4. A 
useful factor is that t per cent silicon steel 
weighs 0.27 lb. per cubic inch. 

10. The approximate percentage efficiency is 

Ws X 100 

11á l,1 L, 
W. being the secondary watts (see step 1). 

Note: If step 10 shows about 90 per cent efficiency, 

the design is complete. If much less than 90 per cent, 
step la must be modified, a new, larger value of Ip 
being used in finding a larger primary wire. This will 

not change the efficiency, but will prevent overloading 

the primary winding due to its carrying a greater 

current than that for which it was designed. It is 

desirable, as a rule, to keep the efficiency above 90 

per cent, and this can be done by reducing Li and L,. 
by using larger wires, or larger cores. 

Gauge 
No. 

It. & S. 

Diam. 
i11 

Mils' 

Cire lar 

Mil 
Area 

Turna per Linear Inch" Turns per Square Inch' Fee per I.b. Ohms 
per 

1000 ft. 
250 C. 

Correct 
Capacity 

at 
100 C.M. 
per Amp.' 

Diam. 
is runt. Enamel S.S.C. 

D.S.C. 
or 

S.C.C. 
D.C.C. S.C.C. Enamel D.C.C. Bare D.C.C. 

I 289.3 826% - - - - - - -- 3.917 - .1261 55.7 7.318 

2 257.6 66370 - - - - - - - 4.977 - .1593 41.1 6.544 

3 229.4 52610 - - - - - - - 6.276 - .2009 35.0 5.827 

4 201.3 41710 - - - - - - - 7.914 - .253:3 27.7 5.189 

5 181.9 331(10 - - - - - - - 9.980 - .3195 22.0 4.621 

6 162.0 26250 - - - - - - - 12.58 - .4028 17.5 4.115 

7 114.3 20820 - - - - - - - 15.87 - .5080 13.8 3.665 

8 128.5 16510 7.6 - 7.4r 7.1 - - - 20.01 19.6 .6105 11.0 3.264 

9 114.4 130911 8.6 - '8.2 7.8 - - - 25.23 24.6 .8077 8.7 2.906 

10 101.9 10380 9.6 - 9.3 8.9 87.5 84.8 80.0 31.82 30.9 1.1)18 6.9 2.588 

11 90.74 8234 10.7 - 10.3 9.8 110 105 97.5 40.12 38.8 1.281 5.5 2.3(15 

12 80.81 6530 12.0 - 11.5 10.9 136 131 121 50.59 48.9 1.619 4.4 2.053 

13 71.96 5178 13.5 - 12.8 12.0 170 162 150 63.80 61.5 2.012 3.5 .828 

14 64.08 4107 15.0 - 1.4.2 13.8 211 198 183 80.41 77.1 2.575 2.7 .628 

15 57.07 3257 16.8 - 15.8 14.7 262 250 223 101.4 97.3 3.247 2.2 .450 

16 50.82 2583 18.9 18.9 17.9 16.4 321 31)6 271 127.9 119 4.094 1.7 .291 

17 45.26 2018 21.2 21.2 19.9 18.1 397 372 329 161.3 150 5.163 1.3 .150 

18 411.30 1624 23.6 23.6 22.0 19.8 493 454 399 203.1 188 6.510 1.1 .024 

19 35.89 1288 26.4 26.1 21.4 21.8 592 553 479 256.5 237 8.210 .86 .9116 

20 31.96 1022 29.1 29.4 27.0 23.8 775 725 625 323.1 298 10.35 .68 .8118 

21 28.46 810.1 33.1 32.7 29.8 26.1) 910 895 754 1117.8 370 13.05 .54 .7230 

22 25.35 642.4 37.0 36.5 34.1 30.0 IISO 1070 910 511.2 461 16.46 .43 .6438 

23 22.57 509.5 41.3 40.6 37.6 31.6 1400 1300 1080 618.4 584 20.76 .34 .5733 

21 20.10 4(11.0 46.3 45.3 41.5 35.6 1100 1570 1260 817.7 745 26.17 .27 .5106 

25 17.90 320.4 51.7 50.1 45.6 38.6 20611 1910 1510 1031 903 33.0) .21 .4547 

26 15.94 254.1 58.0 55.6 50.2 41.8 2500 2300 1750 1300 1118 41.62 .17 .4049 

27 14.20 201.5 64.9 61.5 55.0 15.0 3030 2780 2021) 1639 1422 52.48 .13 .3606 

28 12.64 159.8 72.7 68.6 60.2 48.5 3670 3350 2310 2067 1759 66.17 .11 .3211 

29 11.26 126.7 81.6 74.8 65.4 51.8 43011 39)10 2700 2607 2207 83.11 .081 .2859 

30 10.03 11)11.5 90.5 83.3 71.5 55.5 5)140 4660 3020 3287 2534 105.2 .067 .2546 

31 8.928 79.70 101. 92.0 77.5 59.2 5920 5280 - 1145 2768 132.7 .053 .2268 

32 7.950 63.21 113. 101. 83.6 62.6 7060 6250 - 5227 3137 167.3 .042 .2019 

3:1 7.080 50.13 127. 110. 9(1.3 66.3 5120 7360 - 6591 4697 211.0 .033 .1798 

31 6.305 39.75 143. 120. 97.0 70.0 9600 8310 - 8311) 6168 266.0 .026 .1601 

35 5.615 31.52 158. 132. 104. 73.5 1091)0 8700 - 10480 6737 335.0 .021 .1426 

36 5.00(1 25.1)0 175. 143. III. 77.0 12200 10700 - 13210 7877 423.0 .017 .1270 

37 4.453 19.83 198. 154. 118. 80.3 - - - 16660 931)9 533.4 .013 .1131 

38 3.965 15.72 224. 166. 126. 83.6 - - - 21010 10666 672.6 .010 .1007 

39 3.531 12.17 248. 181. 133. 86.6 - - - 26500 11907 818.1 .008 .0897 

40 3.145 9.88 282. 194. 140. 89.7 - - - 33210 14222 1069 .006 .0799 

to mil s I/101)0 (orle thousand la) of all 11 ch. 

,The figures given are approximate only, since the thickness of the insulation varies with different manufac urers. 

'The current -carrying capacity at 1000 C.:1. per ampere is equal to the circular -mil area (Column '3) divided by 1000. 
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R M A Standard Color Coding 
for Resistors 

Standardized coding for resistance value identification 
is confined to ten colors and figures as shown: 

Figure Color Figure Color 

0 Black 5 Green 
1 Brown 6 Blue 
2 iced 7 1 iolet. 

3 Orange 8 Gray 
4 Yellow 9 White 

A B C 4 i ¡ 
LATE TYPE MIDGET RESISTORS 

A C B 
í íi - 

The body (A) of the resistor is colored to represent the 
first figure of the resistance value. One end (B) of the 
resistor is colored to represent the second figure. A band, 
or dot (C) of color, representing the number of ciphers 
following the first two figures, is located within the body 
color. The two diagrams illustrate two interpretations of 
this standard method of coding resistance value. 

NOTE: The problem of coding two resistors of the same 
nominal value when tolerances are different is solved in a 
practical manner by using the next higher or lower coded 
value for the unit with the lager to erance. For example: 
if the nominal values of two resistors are 2,500 ohms, one 
with 10% tolerance and the other with 20%, the unit with 
10% tolerance will be 2,500 ohms and be coded as such. 
The unit with 20% tolerance will be assigned a nominal 
value of either 2,400 ohms or 2,600 ohms and be so coded. 

Some of the larger radio set manufacturers employ mer- 
cury vapor lighting in their factories. Certain colors are 
hard to distinguish in this lighting and in order to over- 
come this difficulty, odd value of resistors are apparently 
used, such as 490,000 ohms. In every case where this is 

found, the next higher value of resistor may be used with 
success. 

Value Body Tip Dot 

50 U Green Black Black 
75 52 \ iolet Green Black 

10013 Brown Black Brown 
150 0 Brown Green Brown 
20(112 Bed Black Brown 
25110 Red Green Brown 
300 S2 Orange Black Brown 
:351) 0 Orange Green Brown 
110 0 Yellow Black Brown 
45012 Yellow Green Brown 
5100 Green Black Brown 
600 0 Blue Black Brown 
750 52 Violet Green Brown 

1,0100 Brown Black lied 
1,25012 Brown lied lied 
1,5100 Brown Green lied 
2,00) 0 Bed Black lied 
2.5(N) 0 Bed Green lied 
:3.11(11 D. Oránge Black lied 
3,501113 Orange Green lied 
4,001) 52 Yellow Black Red 
5.000 S2 Green Black lied 
7.51111 0 Violet. Green lied 

10,11111 52 Brown Black Orange 
12,1011 0 Brown lied Orange 
15.0011 12 Brown Green Orange 
20,000 52 Red Black Orange 
25,00(1 t2 lied Green Orange 
30.111(10 Orange Black Orange 
40,0011 U 1 ellow Black Orange 
50,015) S2 Green Black Orange 
611,001) 0 Blue Black Orange 
75,001) U Viols t Green Orange 

100,000 U Brown Black Yellow 
120.100 52 Brown lied Yellow 
150,000 53 Brown Green Yellow 
211(1,000 L3 lied Black Yellow 
250,11110 0 lied Green Yellow 
300.1810 0 Orange Black Yellow 
100.00) 0 Yellow Black 1 ellow 
500,01111 12 Green Black Yellow 
1011,110) 52 Blue Black Yellow 
7511,1101 52 Violet Green Yellow 

1 Meg S3 Brown Black Green 
11/2 Meg U Brown Green Green 

2 Meg Si lied Black Green 
3 Meg L2 Orange Black Green 
4 Meg U Yellow Black Green 
5 Meg O. Green Black Green 
6 Meg 0 Blue Black Green 
7 Meg U Violet Black Green 
8 Meg 12 Gray Black Green 
9 Meg 52 Wl.ite Black Green 

10 !leg L2 Brown Black Blue 
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The Radio Spectrum 
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Govt., Television 

Amateur and Experimental 

Kilocycles 
2,500 

2,604 

3,100 

:1,500 

4,000 

4,535 

5,:365 

6,160 

6,520 

7,000 

7,300 

8,000 

8,900 

9,600 

11,000 

13,330 

14,000 

11,400 

15,355 

18,120 

20,000 

23,000 

:30,000 

60,000 

86,000 
110 MC. 
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Physical Pitch Based on A=426.667. Interactional Pitch A=435. Current Symphony Scale A=440 Cps. 

LIMITS OF HUMAN EAR SENSITIVITY 

A Correct Table of Musical Frequencies, Pitch A= 440 

0 1 2 

C= 16.35 32. 70 65. 40 
C+lv= 17.32 34.64 69.29 
D : 18.35 36.70 73.41 
D#= 19 44 38.89 77.78 
E = 20.60 41.2D 82.41 
F = 21 82 43.65 87.30 
F#E= 23.12 1 46.24 , 92.49 
G = 24.49 ' 48.99 I 97.99 I 

G*= 
A 
Mt: 29.13 

3 4 5 

130.81 261.62 523. 26 
138.59 277.18 554.36 
146 83 293.67 587.34 
155.56 311.13 622.26 
164.82 329.63 659.26 
174.61 349.23 698.46 
184 99 369.99 739.98 
195.99 391 99 783.98 

25.95 I 51.91 103.82 207.65 415.31 , 830.62 
27. 50 1 55.00 110.00 220.00 440.00 i 880.00 

B 30.86 
58.27 
61 73 123,47 246.94 4 93. 88 987. 76 I 

116.54 233.08 466.17 932.34 ¡ 

6 7 
1046.52 2093.04 
1108.72 2217.44 
1174. 68 . 2349. 3-6- 

1244. 52 : 2489. 04 
1318.52. 2637.02 
1396.92 . 2793.82 
1479.96 ' 2959.95 
1561.96 ' 3135.96 
1661.24 ; 3322.48 
1760. 00 13520. 00 
1864.68 13729. 36 
1975.52 13951. 04 

h4í4-N"l1 A L'%///////////////////////////// _ -1 

/rWASI VA'///////////// 
I . 

//:YE j:%!4 L 5; 
I I 2093. CYCLES 
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T\VO separate anti -noise antennas are, 
theoretically, advisable if the best "all - 

wave" reception is to be obtained: 

A-A long antenna for use in the 550-1 500 
kc. broadcast baud. 

B-A special antenna for the shortwave 
region of 1500-15,000 kc. 

This is not practical in most locations, nor 
does the a%erage set user care to bother with 
a dual system. We must accordingly com- 
promise bet weer t he needs of the two ranges. 

In shaking down to a practical compro- 
mise let. us see what noise -reduction depends 
upon. 

Noise can come from se\eral sources and 
can reach the set by a variety of routes. 
Let's take them one at a time. 

Shrlic can be conbated only by listening 
to strong slat ions. 

Self -generated noises, especially "shush" 
and irregular buzzing or humming, are pres- 
ent in many cheap all wave" receivers due 
to defects of design, sometimes in the set, 
sonnet lutes in the tubes. Some of the "Kula - 
grid converters" seem to be bad offenders in 
t his regard, though in carefully designed sets 
they work very acceptably. 

If the set is noticeably noisier when 
switched to short waves, take oil' the antenna 
and repeat the test. If the noise persists 
(especially the "shush") better try another 
set of the sauce make before fooling with 
the antenna. 

Man-made electrical noise, apart front that 
born in the receiver, can reach the set via 
the antenna, via the power line, or via a 

badly -placed ground connection. Therefore, 
noise must be reduced by: 

1-An antenna t hat does not, collect, noise. 

2-A ground lead that does not. collect 
noise. 

3-A set designed to keep noise from en- 
tering via the power line. 

The purchaser is almost helpless as to 
point 3 and must rely on the set designer's 
skill. If different sets are compared for noise 
be sure that a tonally bad set does not get, 
the best of the comparison. Sets sometimes 
seem quiet because the things have poor 
high -note reproduction. Noise is largely in 
the treble area, hence a set deficient in highs 
sounds quiet. Note whether t he "s," "f" and 
"th" of spoken speech come through well. 
If not-the alleged noiselessness may be 
s'nply a poor audio system. A good audio 
system can always have its top end spoiled 
at will be means of the "tone control" when 
the static or the tenors arc so see ere as to 
require it. 

Quiet Gro 1 Leads-If anyone sug- 
gests the installation of an all -electric short - 

Antenna Design 

wave receiver without a ground wire, or 
suggests running a ground wire to an elec- 
trical outlet, shoot, or call the police. 'I'llis 
]marl is a 111ellaCC. 

A set. so installed has no ground connec- 
tion except the main source of our radio noise. 
It is irrational to go to the birthplace of 
noise when we wish to to oid noise. Of course 
I realize that, this sort oft lung is usually due 
to oycrcrowding by the boss, 1he poor devil 
of an installer being required to "get through 
and get out"-but it's bad. 

The best, ground connect ion is probably 
one buried outside the house, where it is 
definitely clear of all light wiring. For the 
small-town dweller 6 to 10 feet of rod or pipe 
driven down, or 50 feet of wire buried in a 
shallow trench, settles the grounding busi- 
ness for keeps if he uses a good-sized wire 
that will not corrode off. 

For the city man it's not, so simple and he 
is referred to the waterpipe, the steauupipe 
and the gaspipe in the sequence mentioned. 
They become noisier as one goes higher rep 

in the building, especially if' t here be elevator 
controls aloft. 

The Antenna-11a ing gotten rid of 
some 50 per cent of the noise sources we now 
go to the remaining one-the antenna itself. 
'I he principles of anti -noise antennas are 
simple enough. The general idea is: 

a. To co feet the signal in a noise -free 
space. 

b. To avoid metallic connection to things 
filled with noise. 

c. To take advantage of any "polariza- 
tion' of the radio w ayes. 

The Simple, Large Air te,i,ra-l'lie very 
great advantage of merely lengthening an 
ordinary antenna seems to be little appre- 
ciated. This is the first Thing to try in any 
case of moderately bad noise. The effect is 
that of Figure 1. In many instances nothing 
else is required to convert most, annoying 
reception to very gotul reception, especially 

A,i,. s.n.oendn9e/aslá ,.,}i.'q 

Indoor Anfonna(b.,ried in dense noise) 

FIau1,E 1-1Vhy a long outside antenna often increases 
signol-lo-noise ratio. 

a 1, short waves. The obvious lesson taught by 
the drawings is that noise often starts in the 
electrical wiring of the house-but doesn't 
travel far. 

The Shielded JA'adin-Where the noise 
situation is very severe it no longer suffices 
lo evtend the antenna out into a noisefree 
region; we must also prevent collection in the 
noisy region at the house. Apparently, the 
obvious way to do this is to shield the an- 
tenna when it gets near the house. If this is 

(A) 

iiiiiiioniiiiiiiimniiiiiininiiniiii 
(B) 

Low Noy,o,Good Signal 

T.ons/ormv.. 1 

ransao !/\ 

noniiiy/üno..w 
Grounded shield - 

V/ imiiiiinnniniii» ,aft 

I IOU TIE 2-Shielded leadins-poor (A); good (if). 

done in the manner of Figure 2A, reception 
will be quite poor for reasons that we need 
niot, worry about, here, but which have a good 
I heorel ical eaplanat ion. 

This can be corrected for a narrow range of 
frequencies by means of a transformer placed 
at the end of the shielded leadin. (See 211.) 
Such a transformer can be made to work 
over the 550-1500 ke. band Very nicely in- 
deed, and a number of good types are on the 
market.. Note, however, that the shielded 
line is now only a power -transmission line. 
It is no longer a part of the antenna and 
collects no signal. The "top" of the antenna 
should therefore be somewhat longer than 
would be necessary for an ordinary un- 
shielded antenna. 

For Short waves-Most unfortunately 
me have not yet learned to slake this sort 
of shielded antenna very efficient at short- 
waves, which is to say , in the frequency - 
range of 1500 to 15,000 kc. (20 to 200 
ureters). Our transformers refuse to work 
well over so tremendous a range of fre- 
quencies, and the line losses are severe. 

The Ilertz Antcuna-So far we have 
talked about antennas which use a ground 
connection. Alarcoui first used such an- 
tennas; accordingly we call the a Alarconi 
antennas. Observe (Figure 3) that there is 
always more or less "up and down" to them. 
They start at the earth and go up. Some- 
times they go horizontally also, but invari- 
ably they go up. In a moment we shall show 
why that is important. 

172 



MALLORY-YAxLEY RADIO SERVICE ENCYCLOPEDIA Antenna Design 

(Horizonrct) 

- 

_ 

i 
(T ) 

(L ) -f- 
i//l/////////////l/////////////A' 

Hertz Type Ma rani Types 

Flcune 3-hertz (ungrounded) antenna types are 
becoming more and more popular for shortwave work. 

Now the Hertz antenna uses no ground 
connection whatever. Accordingly it need 
not run up and down at. all; we can slake it a 
straight, horizontal antenna if we feel like it. 
For the hest shortwave reception we do feel 
like it, as you shall see. 

A Small Dose of Theory-Near t he 

radio transmitting station the waves are de- 
parting in the wanner of Figure 4\. They 
are mainly vertical, and are best. received by 
a \ertical (or partly vertical) receiving an- 
tenna-an antenna that has some height. 
'The Marconi antennas of Figure 3 will work 
best, for such reception, as will the vertical 
I lert.z type of Figure 3. 

(A) 

(B) 

Nonce 

Fteune 4-Why vertical receiving antennas are best on 
locals, horizontal types OK for DX. 

At a great distance we have a different. 
picture. For reasons which would be very 
dreary and tiresome we find our short waves 
now arriving in the wanner of Figure 4B. It 
is at once apparent that this leaning of the 
waves ("polarization toward the horizon- 
tal") gives the horizontal Ilertz antenna a 
chance which it did not have on the nearby 
reception of 4A. For that reason the hori- 
zontal I lertz antenna is eery useful in short- 
wave long-range reception. 

But-that. isn't. all. Our noise comes front 
nearby sources and a good tort, of it is v ert i - 
rally polarized, hence does not greatly dis- 
turb the tranquil meditations of the hori- 
zontal I lertzian antenna. 

The Practical Forst-Getting back to 
things you can see, and have to pay for, let's 
see how such a thing looks in practice. 

To get it. out of the worst noise, and to 
keep it front being "shadowed" from incom- 
ing signals, we must, of course put it up in 
the air as in 5A. Few people care to hang on 
the middle of an antenna, with a receiver 
under one arm, hence we must somehow 
lead the collected signals down to the living 

(A) 
Set 

[.Omer 
////Jl//////7//////////////l!///J/////////////J/iz/////////. 

(B) 

' J. ///.%//////////////////////////J/JJJi lJ//J/////, 

Ftcuue 5-The theoretical ideal (.4) and the 
practical substitur (11). 

room without allowing the leadin to collect 
either signals or noise and wit/tout shielding 
to produce the losses we talked about some 
paragraphs ago, and without lranaformers up 
in 1/te oir which are unwilling to work from 
550 to 15,000 kc. 

There is not. as yet a perfect. answer to this 
rat her ittesy set, of requirements. although 
we can pro ide very good answers for one 
frequency, such as the 49 meter (6100 Le.) 
broadcast group. rl he difficulty in staking a 
system work over a wide range of frequencies 
lies in the fact t hat, we have no way oft using 
the antenna because it is off at, the of her end 
of a long power -transmission line. (In the 
usual receiver the antenna may not. appear 
to be films! 1)11t since the antenna pasties 
through the receiver it is indirectly tuned to 
sortie extent by the first tuned circuit.) 

See fea t 

2 i 

wart .451 angles*. 
conform, fn. rito. salt 

T lzfed pair 

or -Soared v rollnrFer 
(ren.er:n.rf nur.dos spnrrrr) 

FIGURE 6-Two efficient transmission line 
systems using Hertz collectors. 

One practical compromise is to use the 
form of antenna shown in Figure 6 \. If we 
make the top about. 70 or 75 feet long the 
best performance will appear in the 49 meter 
band just mentioned, but at other wave- 
lengths the line no longer acts as a pure line; 
I he upper pirt part icipates in varying degree 
in I lie antenna action, and the losses vary 
materially with frequency. llowever, a the- 
oretical shoe,cotiting can often be tolerated 
commercially, and the extreme simpliril y of 
this arrangentent must be evident to all be- 
holders. Its anti -noise action leaves little to 
be desired, it is easy to erect, t he line can be 
of any convenient length upward of some 10 
feet (be sure to use t hat Hach and coil up 
any yaw <ion't. need inside the set cabinet), 
and st mug wind does little damage. 

Of course there are limitations; the rubber 
covering of the two leads has to be of correct 
contposition to wit listand weat her, of proper 
thickness ti) secure decent transmission down 
1 he line, and the braided covering must be of 
aforua nut favoring water -retention. 

l'hc F y in the Ointment-The real 
shortcoming of this or any other horizontal 
I ertz type lies in the relative inelfectiseness 
of such an antenna at 500 kcs., that is "at 
the upper end of the dial." To make the 
antenna long enough to get around this 
difficulty results in preposterous clumsiness. 
Accordingly one must either accept reduced 
reception in the ordinary broadcast hand for 
the sake of noiselessness (frequently a good 
exchange) or else one must use some arrange- 
ment for converting this antenna to another 
type for that band. 

'The "Folded I lertz" Antenna-In Fig- 
ure 6B we have an antenna system which is 
commonly spoken of as having a trans- 
mission line. I however, one can with greater 
correctness say that this is simply a long 
antenna folded up. The fact that the line is 
actually part of theantenna is dentonst rated 
by the fact. that tuning is possible at the 
lower end of the line with the saute effects 
in kind and in degree as if the whole thing 
were straightened out. 

If tuned to the incoming signal such a sys- 
tent will irrt some rases give better perform- 
ance than that of Figure 6A. If left. at, some 
fixed tune the system shows less advantage 
over that. of Figure 61. The greater com- 
plexil y of such an antenna in practice is due 
to tlhe necessity for using numerous insu- 
lators to keep the dual downlead separated 
by several inches u ithout al owing the two 
wires to rub together. However, for the 
ardent "fan," willing to operate an extra 
control or two this antenna is "something." 

Antenna Direction-If we look down at 
the top of various antennas we set. the ideal 
directional effects shown in Figure 7. These 
are modifies! materially by surroundings and 
must not be taken too seriously. 

Marconi 

Antenna, 
4`.. 

Vertical 

(Uncommon) 

t- farared duchen 

L 

Mertz 

Vertical 

rebored 
deecrionr 

Horizontal 

Ftoutte 7-Lireclional effect is rarely audible but 
here's the dope for "hair-splitters." 

I however, to as New Englander interested 
in shortwave reception, it Marconi antenna 
should theoretically point (free end) a little 
west of north if he is after YV3IIC at Cara- 
cas, Venezuela, or about west for the best 
average European reception-hut unless 1he 
antenna is 4 or 5 times as long as it is high 
nearly anything between the two will answer. 

The Ilertz type, for the same man, should 
run more or less SE to NW, tending toward a 
East-West, rather than a North -South posi- 
tion for Venezuelan reception. 
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In another part of the country-look at 
the globe. The flat map is a liar on these 
things. And don't be too "finicky" about 
direction. 

Height, and Length-As to height .. . 

get above the noise -staking wires if you can. 
At, any cost stay away front elevator pent- 
houses and such like special infernos of 
noise. 

Length has already been indicated for the 
hertz 49 meter antenna, but overall lengths 
(tip to tip) of 60 to 75 feet will be found 
most desirable for shortwave work-the reg- 
ular broadcast response going down with 
length unless one uses sonic conversion 
method as previously indicated. In an old 
set not equipped for conversion an external 
switch can be rigged up to tie the two leads 
together for ordinary broadcast reception, 
bringing both to the "Ant." post, and 
grounding the "Gnd." post as usual. 

Where a pure Marconi antenna is to be 
used as an antenna, 2.5 or 30 feet is being 
publicised as a nice compromise but it is 
pretty terrible from a noise standpoint, be- 
ing so short as not to have even its nose out 
above the surface. (.wee Figure 1.) If noise is 
your problem use an antenna about 120 feet 
long and a receiver with enough tuned cir- 
cuits so that such an antenna does not cause 
undue interference between stations. 

G led Chassis There is room for 
argument as to whether the receiver chassis 
should be designed for grounding on the reg- 
ular groundlead, on a separate one, or not at 
all. I lowever, that is a design problem. After 
the receit cr is in the warehouse one has to 
use it as it 's unless one is given to tinkering. 

Accordingly one simply has to run the 
dual downlead systems to the 1 wo posts that 
are provided, and remove the groundlead 
from one of them. In most cases the results 
are surprisingly good, though again this is 
not the ideal method. 

Line Filters-A good noise -filter in the 
110 -volt line which supplies power to the set 
is worth thinking about, and trying. A spe- 
cial antenna may riot be necessary at all- 
try it and see. I lowever, do not pick a noise 
filter the sire of a walnut when you have a 
bad noise s't nation. 

Anot her Small Dose of Theory-In the 
old vaudeville houses it was customary to 
use a movie "short" to "run the audience 
out" before the next. performance. Let's use 
that idea by going back to some theory. 

Impedance -matching devices are in order 
where narrow -band operation suffices. Such 
a device can be made and certainly does cut 
down the losses. 7'he theory here is not com- 
plex. The antenna as "seen" by the line has a 
relatively high impedance. The line itself has 
a low one because it uses solid insulation and 
has its two conductors (the wire and the ex- 
ternal shield) close together. Thus we need a 
small radio -frequency step-down trans- 
former between the two. It is ordinarily 
made of a coil wound in either "scramble" 
or "universal" manner. All of the turns are 
placed in the antenna circuit, but only a part 
of them in the down -lead circuit. It therefore 
acts as a step-down auto -transformer, pro- 

ducing in the line a slightly larger current 
and lower vo t.age than otherwise. Since the 
line losses were mainly in the rubber, these 
are thereby reduced-altogether aside from 
reflection losses. Replace this transformer 
annually. 

At the Receiver-So far we hate nimbly 
skipped over the input device at the receiver, 
that, is, the device between the line and the 
receiver. This is ordinarily built in and hence 
a problem of the manufacturer. The set 

having been finished we can only hang on an 
additional external device, or do some work 
inside the set. It is perfectly possible to do 
this, and it is easy enough by simple listening 
tests to determine whether the change caused 
an improvement. Not always do we find that 
an additional external transformer improves 
matters, since its losses may do as much 
harm as impedance matching does good. 

Try it and see-and be sure to try it over 
the entire frequency range, for the results 
are not uniform. 

Choosing an Antenna 

"No Radio Can Be Better Than Its Antenna" 

Ground as Antenna-Fair recep- 
tion on local broadcast stations in 
some homes. Seldom satisfactory in 
suburban areas and useless for short- 
waves. Use only where other sys- 
tems cannot readily be installed, or 
for temporary service. 

Ordinary Outdoor System-Ex- 
cellent on both broadcast and short- 
wave bands when building and vi- 
cinity are electrically quiet. Recom- 
mended for homes away from trol- 
ley -lines, high-tension wires, motors 
and busy roads. 

Built -In Wire-Good reception on 
local broadcast stations in all but 
extremely noisy buildings. Receives 
reasonably distant stations when 
used on tipper floors in electrically 
quiet areas. Rarely effective on 
shortwaves and invariably noisy in 
large apartment houses. 

Shielded Lead-In-Reduces noise 
pickup by downlead where this wire 
must pass through electrically dis- 
turbed areas. Good reception on 
broadcast band but not recom- 
mended for shortwaves. In common 
with other noise -reducing types, 
must have antenna proper mounted 
out of noisy area for maximum 
benefit. 

Moulding-Strip-Good reception 
on local broadcast stations in all but 
extremely noisy buildings. Receives 
reasonably distant stations when 
used on upper floors in electrically 
quiet areas. Rarely effective on 
shortwaves and invariably noisy in 
large apartment houses. 

Simple Doublet-Reduces noise 
pickup by downlead where it must 
pass through noisy areas. Good re- 
ception on shortwave band and sat- 
isfactory for broadcast reception. 
Expecially efficient at certain fre- 
quencies, which may be those most 
often desired. 

TYPICAL MODERN ALLWAVE MATCHED TYPES 
Matched to reduce losses in the transmission line between the antenna proper and the set 
and designed, also, to give good reception over the entire broadcast and shortwave range, or 
in those portions of the spectrum in which programs of major interest are found, these 
modern types and variations of them represent the last word in modern radio design. 

r 
. . 

1 

THINGS TO AVOID 

Electric Socket "Adapter" Aerial "Eliminator" Telephone Connection Grounding AC -DC Seta 

Show this to your customer. It will convince him that a good antenna 
is a good investment. 
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Series Condenser-Parallel Resistors Chart 
This chart enables you to find the equivalent resistance of two resis- 
tors in parallel and also the capacity of two condensers in series. 
Draw a straight line through the divisions on scale A, and A, repre- 
senting the resistance in the two branches, and you will find the 
resultant resistance on scale A,. To find the resistance of one branch 

when the other branch and the total resistance are known, draw 
lines through the corresponding paints on A, and A_ and find the 
answer on A,. When the resistance of the two branches is widely dif- 
ferent, use the chart consisting of scales B,, B, and 13,. R, and B, are 
for the unequal branches and the result is on 
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Always use r,rresl ding scales 

10 Mn 

1Mn 

100,000 n 

10,000 n 

100 n 

10n 

1n 

.1n 

REACTANCE OR e-1i1 w SW' I I bt : °ó = ", i! .!. tn9".w .r -w . ,_I__- 44 ̀  - -.f`.\ \\ w w r-w I 
*S. _I _I_ 4 4 _ _ - _ . I_`I_`_-I °° 

-,mr,"w'I w w '; -w 

Iw k; - w I I __I - I °°' " I, ,\I- 4 ` O°`',.,,\- ww w ti, w w r/" 
/S r-w ° 

11 I _ 1 . . I I_ 
1c 

1 Mc 
(300 m) 

10c 

10 Mc 
(30 m) 

100 c 

100 Mc 
(3 m) 

1 kc 

1000 Mc 
(30 cm) 

10 kc 

10,000 Mc 
(3 cm) 

FREQUENCY 
CnArlT A 

Chart A may be used to find: 
(1) The reactance of a given inductance at a given frequency. 
(2) The reactance of a given capacitance at a given frequency. 
(3) The resonant frequency of a given inductance and capacitance. 
In order to facilitate the determination of magnitude of the quan- 

tities involved to two or three significant figures the chart is divided 
into two parts. Chart A is to be used for rough calculations. Chart R, 

100 kc 1000 kc 

100,000 Mc 1,000,000 Mc 
(.3 cm) (.03 cm) . 

10,000 kc 

which is a single decade of Chart A enlarged approximately 7 times, 
is to be used where the significant two or three figures are to be 
determined. 

To Find Reactance-Enter the charts vertically from the bottom 
(frequency) and along the lines slanting upward to the right (in- 
ductance) or to the left (capacitance). Corresponding scales (upper 
or lower) must he used throughout. Project horizontally to the left 
from the. intersection and read reactance. _ . 
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Decibel Conversion Tables 
IT IS convenient in measurements and calculations on conununica- 

tions systems to express the ratio between any two amounts of 
electric or acoustic power in units on a logarithmic scale. The decibel 
(1 /10t h of the bel) on the briggsian or base -I O scale and the neper on 
the napierian or base -e scale are in almost universal use for this 
purpose. 

Since voltage and current are related to power by impedance, both 
the decibel and the neper can be used to express voltage and current 
ratios, if care is taken to account, for the impedances associated n it It 
them. In a similar manner the corresponding acoustical quantities 
can be compared. 

Table I and Table II on the following pages have been prepared 
to facilitate making conversions in either direction between the num- 
ber of decibels and the corresponding power, voltage, and current 
ratios. Both tables can also be used for nepers and the mile of standard 
cable by applying the conversion factors from the table "A" shown 
at right. 

Decibel-The number of decibels Ndb corresponding to the ratio 
between two amounts of power P, and P, is 

Pr 
Ndb = 10 logro - 

p, 
When two voltages Er and E or two currents I, and I, operate in 

the same or equal impedances, 
E, 

Ndb = 20 logo - (2) 
E, 
Ir 

and Nil, = 20 logo - (3) 

If E, and E, or 1, and I, operate in unequal impedances, 
E, Z2 

Ndb = 20 log. -+ 10 logro 

k, + 10 logro - (4) 
k, 

Z, 
and Ndb = 20 logro + 10 logo 

L_ 
k, 

+ 10 logro - (5) 
k, 

where Z and Z, are the absolute magnitudes of the corresponding 
impedances and k, and k, are the va lies of power factor for the im- 
pedances. Note that Table I and Table II can be used to evaluate 
the impedance and power factor terms, since both are similar to the 
expression for power ratio, equation (1). 

Ncper-The number of nepers Nnep 
P, 

corresponding to a power ratio - is 

(1) 

1 /'r 
Nrrep = - loge - (6) 

2 P, 
E, 1, 

For voltage ratios - or current ratios - working in the same or 
1, 

equal impedances, 
E, 

Nnep = loge - 
E, 
I, 

and Nnep = loge - 
/, 

When E, and E, or 1, and I, operate in unequal impedar ces, 
E, I Z, I k, 

Nnep = loge + 3 loge 
Z 

+ ,- loge 
k, 

I, 1 Zr 1 k, 
and Nnep = loge -+ - loge -+ - loge - /, 2 Z, 2 k, 
where Zr and Z, and k and k, are as in equations (4) arid (5). 

(7) 

(8) 

(9) 

TABLE "A''-Belations Between Decibels, Nepers, 
and Miles of Standard Cable 

Multiply 
decibel 
decibels 

miles of standard cable 
miles of standard cable 

nepers 
nepers 

Rv To Find 
.I151 nepers 

1.056 miles of standard cable 
.947 decibels 
.109 nepers 

8.686 decibels 
9.175 miles of standard cable 

To Find Values Outside the Range 
of Conversion Tables 

Values outside the range of either Table I or Table II on the fol- 
lowing pages can be readily found with the help of the following 
simple rules. 

TABLE I: DECIBELS TO VOLTAGE AND 
POWER RATIOS 

Number of decibels positive (+): 
Subt ract +20 decibels successively from the given number of decibels 
until the remainder falls within range of Table I. To find lire voltage 
ratio, multiply the corresponding value front the right-hand voltage - 
ratio column by 10 for each time you subtracted 20 db. To find the 
pouter ratio, multiply the corresponding value from the right-hand 
power -ratio column by 100 for each time you subtracted 20 db. 
Example-Given: 49.2 db 

49.2dó - 20dó - 20dó = 9.2dó 
Voltage radio: 9.2 dó > 

2.881 X 10 X 10 = 288.4 
Power ratio: 9.2 db -- 

8.318 X 100 X 100 = 83180 

Number of decibels negative (-): 
Add +20 decibels successively to the given number of decibels until 
the sum falls within the range of Table 1. For lire voltage ratio, divide 
the value from the left-hand voltage -ratio column by 10 for each 
time you added 20 db. For the power ratio, divide the value front the 
left-hand power -ratio column by 100 for each time you added 20 db. 
Example-Given: -49.2 db 

-19.2dó+20dó+20(lb =-9.2(lb 
Voltage ratio: -9.2 db - 

.3167 X 1/10 X 1/10 = .003167 
Power ratio: -9.2 db --> 

.1202 X 1/100 X 1/100 = .00001202 

TABLE II: VOLTAGE RATIOS TO DECIBELS 
For ratios smaller than those in table-lllydtiply the given ratio 
by 10 successively lint it the product can be found in the table. From 
the number of decibels thus found, subtract +20 decibels for each 
time you multiplied by 10. 

Example-Given: Voltage ratio = .0131 
.01.31 X 10 = .131 X 10 = 1.31 

From Table II, 1.31 . -> 

2.315 db - 20 db - 20 db = -37.655 db 

For ratios greater than those iri table-Divide the given ratio 
by 10 successively until the remainder can be found in the table. 
To the number of decibels thus found, add +20 db for each time 
you divided by 10. 

Example Giren: Voltage ratio = 712 
712 X I/10 = 71.2 X 1/10 = 7.12 
I. rum Table 11, 7.12 

17.050 (lb +20 (lb +20dó = 57.050áb 
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Given: Decibels 

T_1BLF. I 

To Find: Power and e 
RatiosCrrnt 

TO ACCOUNT FOR THE SIGN OF THE DECIBEL 

For positive (+) values of the deeihel-Roth voltage 
and power ratios are greater than unity. Use the two right- 
hand columns. 
For negative (-) values of the decibel -Roth voltage 
and power ratios are less than unit. Use the two left-hand 
columns. 

Example -Given: ± 9.1 db. Find: 

Voltage Power 
Ratio Ratio 

+9.1 db. 8.128 2.851 
-9.1 db. 0.1230 0.3508 

db+ -db+ -r/b+ 
4- - 4- - 4- 

Voltage 
Ratio 

Power 
Raf io d6 

Voltage 
/tatio 

Power 
/tatio 

Voltage 
Rabo 

Prosper 
Ratio dl, 

Voltage 
Ratio 

Polar 
Ratio 

Voltage 
Ratio 

1'oarr 
Ratio dl, 

Voltage 
Ratio 

Power 
Ratio 

1.1888) 1.181181 0 1.018) 1.000 .5012 .2512 6.0 1.995 3.981 .2512 .116310 12.1) 3.981 15.85 

.9886 .9772 .1 1.012 1.023 .4955 .2155 6.1 2.018 4.074 .218:1 .06166 12.1 4.027 16.22 

.9772 .9550 1.023 1.047 .1898 .2399 6.2 2.012 4.169 .2155 .06026 12.2 4.074 16.60 

.9661 .9333 .3 1.035 1.072 .1812 .2314 6.3 2.065 4.266 .2 27 .05888 12.3 4.1^_I 16.98 

.9550 .9120 .4 1.047 1.096 .4786 .2291 6.4 2.089 4.365 .2399 .05754 12.1 4.169 17.38 

.94.11 .8913 .5 1.059 1.122 .4732 .2239 6.5 2.113 4.467 .2371 .05623 1_^.5 4.217 17.78 

.93:13 .8710 .6 1.072 1.148 .1677 .2188 6.6 2.138 4.571 .2344 .051'15 12.6 4.266 18.20 

.9226 .8511 1.084 1.175 :16221 .2138 6.7 2.163 4.677 .2317 .05370 12.7 4.315 18.62 

.9120 .8318 .8 1.096 1.2112 .4571 .2089 6.8 2.188 1.786 22')1 .05218 12.8 4.365 19.05 

.9016 .8128 .9 1.109 1.230 .4519 .2012 6.9 2.213 4.898 .2265 .0.512') 12.9 1.416 19.50 

.8913 .7943 1.11 1.122 1.259 .4467 .1995 7.11 2.239 5.012 .2239 .Hí1112 13.1) 4.467 19.95 

.8810 .7762 1.1 1.135 1.288 .tí16 .1950 7.1 2.265 5.12') ^213 .011198 13.1 4.519 20.42 

.8710 .7586 1.2 1.1411 L:118 .4365 .1905 7.2 2.291 5.218 218'. .01786 13.2 4.571 20.89 

.8610 .7413 1.3 1.161 1.349 .4315 .1862 7.3 2_.317 5.370 .216:7 .01677 13.3 4.621 21.:18 

.8511 .7244 1.4 1.175 1.380 .4266 .1820 7.4 2.311 5.495 .21:13 .01571 13.4 4.677 21.88 

.8.114 .7079 1.5 1.189 1.413 .4217 .1778 7.5 2.371 5.623 .2113 .01167 13.5 4.732 22.39 

.8318 .6918 1.6 1.202 1.415 .4169 .1738 7.6 2.399 5.754 .2089 .04365 13.6 1.786 22.91 

.8222 .6761 1.7 1.216 1.179 .4121 .1698 7.7 2.127 5.888 .2065 .04266 13.7 4.812 23.41 

.8128 .6607 1.8 1.230 1.514 .4074 .1660 7.8 2.155 6.026 ._2012 .01169 13.8 4.898 23.99 

.8035 .6457 1.9 1.215 1.519 .4027 .1622 7.9 2.483 6.166 .2018 .04074 13.9 1.955 24.55 

.7943 .6310 2.0 1.259 1.585 .3981 .1585 8.0 2.512 6.3 0 .199 .0:1981 11.0 5.012 25.12 

.7852 .6166 2.1 1.274 1.622 .3936 .1519 8.1 2.511 6.157 .1972 .03890 11.1 5.070 25.70 

.7762 .6026 ^_.2 1.288 1.660 .3890 -I51 1 8.2 2.570 6.607 .1950 .0:18112_ 14.2 5.129 26.30 

.7674 .5888 2.3 1.303 1.698 .3816 .1479 8.3 2.600 6.761 .1928 .0:1715 11.3 5.188 26.92 

.7586 .5751 2.4 1.318 1.738 .3802 .1415 8.4 2.630 6.918 .1905 .03631 11.1 5.218 27.51 

.7409 .5623 2.5 1.331 1.778 .3758 .1113 8.5 2.661 7.079 .18(1 .035 8 14.5 5.309 28.18 

.7 11:1 .5495 2.6 1319 1.820 .3715 .1380 8.6 2.692 7.214 .Ill)n2 .113-167 14.6 5.370 28.81 

.7328 .5370 2.7 1.365 1.862 .3673 .1349 8.7 2.723 7.113 .1841 .03388 14.7 5.433 29.51 

.7211. .52 18 2.8 1.381) 1.91)5 .3631 1318 8.8 2.751 7.586 .11120 .03311 14.8 5.195 30.20 

.7161 .5129 2.9 1.396 1.950 .3589 .1288 8.9 2.786 7.762 .1799 .03236 14.9 5.559 30.90 

.71179 .5012 3.0 1.113 1.995 .3548 .1259 9.0 2.818 7!113 .1778 .03162 15.1) 5.623 31.62 

.6998 .4898 3.1 1.129 2.042 .3508 .1230 9.1 2.851 8.128 .1758 .03090 15.1 5.689 32.36 

.6018 .4786 3.2 1.4 15 2.089 .3467 .1202 9.2 2.884 8.318 .1738 .03020 15.2 5.751 33.11 

.6839 .4677 3.3 1.162 2.138 .3128 .1175 9.3 2.917 8.511 .1718 .02951 15.3 5.821 33.88 

.6761 .4571 3.1 1.179 2.188 .3388 .1148 9.4 2.951 8.710 .1698 .02881 15.4 5.888 31.67 

.6683 .4'67 3.5 1.496 2.239 .3350 .1122 9.5 2.985 8.913 .1679 .02818 15.5 5.957 35.48 

.6607 .4365 3.6 1.514 2.291 .3311 .1096 9.6 3.020 9.120 .1660 .02754 15.6 6.026 :16.31 

.6531 .1266 3.7 1.531 2.311 .3273 .1072 9.7 3.055 9.333 .1611 .02692 15.7 6.095 37.15 

.6 57 .4169 3.8 1.519 2.399 .3236 .1047 9.8 3.090 9.550 .1622 .02630 15.41 6.166 38.02 

.6383 .4074 3.9 1.567 2.455 .3199 .1023 9.9 3.126 9.772 .1603 .02570 15.9 6.237 38.90 

.6310 .3981 4.11 1.5115 2.512 .3162 .11881 10.0 3.162 10.1810 .1585 .1)2512 16.0 6.310 39.81 

.6237 .3890 4.1 1.603 2.570 .3126 .09772 10.1 3.199 10.23 .1567 .0_22155 16.1 6.383 40.74 

.6166 .3802 4.2 1.622 2.630 .3090 .09550 10.2 3.236 10.47 .1519 .02399 16.2 6.457 41.69 

.6095 .3715 4.3 1.611 2.692 .3055 .09333 10.3 3.273 10.72 .1531 .02311 16.3 6.531 4^_.66 

.6026 .3631 4.4 1.660 2.754 .3020 09120 10.1 3.311 10.96 .1514 .02291 16.4 6.607 43.65 

.5957 .3548 4.5 1.679 2.818 .2985 .08913 10.5 3.350 11.22 .1196 .02239 16.5 6.683 44.67 

.5888 .3467 4.6 1.698 2.884 .2951 .08710 I0.6 3.388 11.48 .I179 .02188 16.6 6.761 45.71 

.5821 .3388 4.7 1.718 2.951 .2917 .08511 10.7 3.428 11.75 .1462 .02138 16.7 6.839 46.77 

.5754 .3311 4.8 1.738 3.020 .2884 .08318 10.8 3.467 12.02 .1145 .02089 16.8 6.918 47.86 

.5689 .3236 4.9 1.758 3.090 .2851 .08128 10.9 3.508 12.30 .1129 .02012 16.9 6.998 48.98 

.5623 .3162 5.0 1.778 3.162 .2818 .07943 11.0 3.:x18 12.59 .1113 .01995 17.0 7.079 50.12 

.5559 .3090 5.1 1.799 3.236 .2786 .07762_ 11.1 3.589 12.88 .1396 .01950 17.1 7.161 51.29 

.5495 .3020 5.2 1.820 3.311 .2754 .07586 11.2 3.631 13.18 .1380 .01905 17.2 7.241 52.48 

.5133 .2951 5.3 1.841 3.388 .272:1 .07113 11.3 3.673 13.19 .1365 .01862 17.3 7.328 53.70 

.5370 .2884 5.4 1.862 3.467 .2692 .07244 11.4 3.715 13.80 .1349 .0182_0 17.4 7.413 54.95 

.5309 .2818 5.5 1.884 3.548 .2661 .07079 l 1.5 3.753 14.13 .1334 .01778 17.5 7.499 56.23 

.5218 .2751 5.6 1.905 3.631 .2630 .06918 11.6 3.802 14..45 .1318 .017:18 17.6 7.586 57.54 

.5188 .269_2 5.7 1.928 3.715 .261111 .06761 11.7 3.8 6 14.79 .1303 .01698 17.7 7.671 58.88 

.5129 .2630 5.8 1.950 3.802 .2570 .066117 JI .8 3.8'10 15.11 .1288 .111660 17.8 7.762 60.26 

.5070 .2570 5.9 1.972 3.890 ._^511 .06157 I I .9 3.9:36 15.49 .1274 .1116222 17.9 7.852 61.66 

To find decibel values outside the range of this table, see prceeding page 
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-db+ 
/- - TABLE I -continued 

-db+ 
1- - -db+ 

1- - 
Voltage 
Ratio 

Pou.er 
Harto d6 

Voltage 
Hal io 

Power 
Ratio 

Voltage 
Palio 

Power 
Italia d6 

Voltage 
Patio 

Power 
Hallo 

I'ollage 
MIia 

Pouer 
(ratio db 

Voltage 
Hallo 

I'ower 
¡talio 

.1239 .01585 18.0 7.943 63.10 .1122 .01259 19.0 8.913 79.43 3.162 X 10-' 10-' 10 3.162 10 .1215 .01519 18.1 8.035 61.57 .1109 .01230 19.1 9.016 81.211 10-' 10-2 20 10 102 .1230 .0151 1 18.2 8.128 66.07 .1096 .01202 19.2 9.120 83.18 3.162 X10-2 10-' :10 3.162 X10 10' .1216 .01179 18.3 8.222 67.61 .1081 .01175 19.3 9.226 83.11 10-2 10-4 40 102 104 .1202 .01115 18.1 8.318 69.18 .1072 .01148 19.4 9.333 87.10 

.1189 .01413 18.5 8.114 70.7910-' .1059 .01122 19.5 9.541 89.13 3.162 X10-' 10-' 
10-6 

50 
60 

3.162 X102 
10' 

10' 
106 .1175 .01380 18.6 8.511 72.44 .1017 .01096 19.6 9.550 91.20 

3.162 X10-4 10 2 70 3.162 X10, 102 .1161 .01319 18.7 8.610 74.15 .1035 .01072 19.7 9.661 9:1.33 10'' 10-' 80 10' 106 .1118 .01318 18.8 8.710 75.86 .1023 .01017 19.8 9.772 95.50 
3.162 X10 ' 10-6 90 3.162 X10' 102 .1135 .01288 18.9 71.811 77.62 .1012 .01023 19.9 9.886 97.72 

.1001) .0101111 20.0 10.0011 1110.00 10-' 111-10 11111 LOS 101° 

TABLE II 

Given: Voltage Radio Current 
POWER RATIOS 

To find the number of decibels corresponding to a given pl».er ratio -Assume the given power ratio to be a voltage ratio 
and tied the corresponding number of decibels from the table. 'Die 
desired result is exactly one-half of the number of decibels thus found. 
Example -Given: a power ratio of 3.41. 
Find: 3.41 in the table: 

3.41-4.10.655 db X % 5.328 db 

1'oll- 
age 

Hallo 
.00 .01 .02 .03 .04 .05 .06 .07 . .08 .09 

1.0 .1881 .1186 .172 .257 .311 .121 .506 .588 .668 .749 
1.1 .828 .906 .984 1.062 1.13 1.214 1.289 1.364 1.438 1.511 
1.2 1.581 1.656 1.727 1.798 1.86 1.938 2.007 2.07. 2.141 2.212 
1.3 2.279 2.315 2.41 I 2.477 2.54 2.607 2.671 2.731 2.798 2.860 
1.4 2.923 2.984 3.0 6 3.107 3.167 3.227 3.287 3.346 3.405 3.461 
1.5 3.522 :1.5110 3.637 :1.694 :1.75 3.807 :3.862 3.918 3.973 4.028 
1.6 4.1)82 4.137 4.190 4.244 4.297 4.350 4.402 4.151 4.506 4.558 
1.7 4.609 4.660 4.711 4.761. 4.811 4.861 4.910 4.959 5.008 5.057 
1.8 5.105 5.151 5.201 5.219 5.2 5.343 5.:390 5.437 5.483 5.529 
1.9 5.575 5.621 5.666 5.711 5.75 5.801 5.845 5.889 5.933 5.977 
2.0 6.021 6.064 6.107 6.150 6.19. 6.235 6.277 6.319 6.361 6.403 
2.1 6.411 6.486 6.527 6.568 6.60 6.619 6.689 6.729 6.76 6.809 
2.2 6.818 6.888 6.927 6.966 7.0) 7.0.13 7.082 7.121 7.159 7.197 
2.3 7.235 7.272 7.310 7.317 7.38 7.421 7.458 7.195 7.532 7.568 
2.4 7.601 7.640 7.676 7.712 7.741 7.783 7.819 7.854 7.889 7.924 
2.5 7.959 7.993 8.028 8.062 8.097 8.131 8.165 8.189 8.232 8.266 
2.6 8.299 8.333 8.366 8.399 8.43 8.165 8.198 11.530 8.563 8.595 
2.7 8.627 8.659 8.691 8.723 8.75 8.787 8.818 8.850 8.881 8.912 
2.8 8.943 8.974 9.005 9.0:16 9.06 9.097 9.127 9.1.58, 9.1118 9.218 
2.9 9.218 9.278 9.308 9.337 9.36, 9.396 9.426 9.155 9.481 9.513 
3.0 9.542 9.571 9.64K) 9.629 9.657 9.686 9.714 9.71:1 9.771 9.799 
3.1 9.827 9.855 9.883 9.911 9.93' 9.966 9.994 10.021 10.019 10.1176 
:1.2 10.103 10.1:10 1(1.157 10.181 10.211 10.238 10.261 10.291 10.317 10.31 
3.:1 10.370 10.397 10.123 10.119 10.177 10.5)11 10.527 10.55:1 10.578 10.6114 
:1.4 10.630 10.655 10.681 10.706 10.7:11 10.756 10.782 10.807 10.8:12 10.857 
3.5 10.881 10.9116 10.931 10.955 10.981 11.0051 11.029 11.05:3 11.1)78 11.102 
3.6 11.126 11.150 11.171 11.198 11.22.. 11.216 11.270 11.293 11.317 11.341 
3.7 11.364 11.387 11.411 11.434 11.457 11.481 11.504 11.527 11.550 11.573 
3.8 11.5 11.618 11.611 11.661 11.687 11.709 11.732 11.754 11.777 11.799 
3.9 11.821 11.1111 11.866 11.888 11.910 11.9:12 11.954 11.976 11.998 12.019 
4.0 12.041 12.1163 12.1185 12.1116 12.121 12.1491 12.171 12.192 12.213 12.234 
4.1 12.256 12.277 12.298 12.319 12.341 12.361 12.382 12.403 12.424 12.444 
4.2 12.465 12.486 12.506 12.527 12.547 12.568 12.588 12.609 12.629 12.649 
4.3 12.669 12.690 12.710 12.730 12.75 12.770 12.790 12.810 12.829 12.849 
4.4 12.869 12.889 12.908 12.928 12.941 12.967 12.987 13.006 13.026 13.045 
4.5 13.064 13.081 13.103 13.122 13.141 13.160 13.179 13.198 13.217 13.236 
4.6 13.255 13.274 13.293 13.312 13.330 13.319 13.368 13.386 1:1.405 13.423 
4.7 13.112 13.460 13.479 13.497 13.51 . 13.5:14 13.552 13.570 13.58') 13.607 
4.8 13.625 13.613 13.661 13.679 13.697 13.715 13.7:13 13.751 1:1.768 13.7116 
4.9 13.801 13.822 13.8:39 1:1.857 13.875 13.892 13.910 13.927 1:1.915 13.962 
5.0 1:1.979 13.997 14.014 14.031 14.114' 14.1166 14.083 14.1(5! 14.117 14.1'31 
5.1 14.151 14.168 14.185 14.202 1 1.21 11.236 14.253 14.270 14.287 14.303 
5.2 14.320 14.337 14.353 14.370 14.387 1/.413 14.421) 14.436 14.459 14.469 
5.3 14.486 14.502 14.518 14.535 11.551 14.567 14.583 14.599 14.611 14.632 
5.4 14.618 14.661 14.680 14.696 14.71 14.728 14.741 11.760 11.776 14.791 
5.5 14.807 14.82_3 14.839 14.855 14.87) 11.886 11.902 14.917 11.93. 11.948 
5.6 1 1.961 11.979 14.995 15.010 15.02 15.0.41 15.056 15.)172 15.087 15.102 
5.7 15.117 15.133 15.118 15.163 15.17 15.193 15.208 15.224 15.239 15.254 
5.8 15.269 15.2114 15.2911 15.:113 15.32 15.313 15.358 15.373 15.388 15.402 
5.9 15.417 15.432 15.416 15.461 15.47 15.490 15.505 15.519 15.531 15.549 

To Find: Decibels 

Volt- 
age 

Ratio 
.00 .01 .02 .03 .04 .05 .06 

6.0 15.563 15.577 15.592 15.606 15.621 15.635 15.649 
6.1 15.707 15.721 15.735 15.719 15.76: 15.778 15.792 
6.2 15.8171 15.862 15.876 15.890 15.901 15.918 15.931 
6.3 15.987 16.001 16.014 16.028 16.012 16.055 16.1169 
6.4 16.121 16.137 16.151 16.161 16.17 16.191 16.205 
6.5 16.258 16.272 16.2851 16.298 16.31 16.325 16.388 
6.6 16.391 16.101 16.117 16.1301 16.41. 16.156 16.469 
6.7 16.521 16.5:11' 16.517 16.5611 16.573 16.586, 16.599 
6.8 16.650 16.663 16.676 16.688' 16.701 16.714 16.726 
6.9 16.777 16.790 16.802 16.815 16.827 16.810 16.852 
7.0 16.9112! 16.914 16.927 16.939 16.951 16.96.1 16.976 
7.1 17.025 17.037 17.050 17.062 17 .07 4 17.0116 17.098 
7.2 17.1171 17.159 17.171 17.183 17.19' 17.207 17.219 
7.3 17.266 17.278 17.290 17.302 17.31 17.326 17.338 
7.4 17.385 17.396 17.408 17.120 17.431 17.113 17.455 
7.5 17.501 17.5131 17.521 17.536 17.54 17.559 17.570 
7.6 17.616 17.62 17.639 17.650 17.66' 17.67:3 17.685 
7.7 17.730 17.74 17.752 17.761 17.775 17.786 17.797 
7.8 17.812 17.853 17.86) 17.875 17.88 17.897 17.908 
7.9 17.953 17.961 17.975 17.985 17.996 18.007 18.018 
8.0 18.1162 18.07:1 18.083 18.1191 18.10 18.116 18.127 
8.1 18.1711 113.1811 18.191 18.202 18.21 28.223 18.231 
8.2 18.276 18.2871 18.297 18.308 18.319 18.329 18.340 
8.3 18.382 18.392 18.4112 18.113 18.423 18.43.1 18.411 
8.4 18.486 18.1961 18.506 18.517 111.527 18.537 18.547 
8.5 18.5881 18.599 18.609 18.619 18.629 18.639 18.619 
8.6 18.690 18.711111 18.710 18.720 18.73( 18.740 18.750 
8.7 18.790 18.8110 18.810 18.820 18.8:111 18.810 18.850 
8.8 18.890 18.91111 18.909 18.919 18.92' 18.939 18.919 
11.9 18.91111 18.998 19.1107 19.017 19.027 19.036 19.016 
9.0 19.085 19.(191 19.11)1 19.114 19.12. 19.133 19.143 
9.1 19.1111 19.1911 19.21)(1 19.209 19.21 19.228 19.238 
9.2 19.276 19.285 19.295 19.301 19.31: 19.323 19.332 
9.3 19.370 19.379 19.:188 19.:198 19.40, 19.416 19.426 
9.4 19.463 19.472 19.181 19.490 19.49' 19.509 19.518, 
9.5 19.55 19.561 19.573 19.582 19.591 19.600 19.609 
9.6 19.6 5 19.654 19.661 19.673 19.682 19.691 19.700 
9.7 19.735 19.741 19.753 19.762 19.771 19.780 19.789 
9.8 19.825 19.833 19.1112 19.851 19.86 19.869 19.878 
9.9 19.913 19.921 19.930 19.939 19.94 19.956 19.965 

.07 .073 .09 

15.664 
15.806 

15.915 

15.678 
15.820 
15.959 

16.083 16.096 
16.218 16.232 
16.3511 16.365 

15.692 
15.834 
15.973 
16.110 
16.245 

16.378 
16.4831 16.496 16.509 
16.612 16.625 16.637 
16.739 16.752 16.761 
16.865 16.877 16.890 
16.988 17.1)1)1 17.013 
17.110 17.122 17.135 
17.231 17.243 17.255 
17.319 17.361 17.373 
17.466 17.478 17.490 
17.582 17.593 17.605 
17.696 17.707 17.719 
17.800 17.820 17.831 
17.9191 17.931 17.942 
18.0291 18.010 18.051 

18.137 18.1481 18.159 
18.211 18.255 18.266 
18.350 18.3611 18.371 
18.455 18.165 18.475 
18.558 18.568 18.578 
18.660 18.670 18.680 
18.760 18.770 18.780 
18.860 18.870 18.880 
18.958 18.868 18.978 
19.056 19.066 19.075 
19.152 19.1621 19.171 
19.217 19.2571 19.266 
19.312 19.351' 19.361) 
19.135 19.44.1, 19.453 
19.527 19.536 19.545 
19.618 19.627 19.636 
19.709 19.718 19.726 
19.798 19.807 19.816 
19.886 19.895 19.901 
19.9711 19.983 19.991 

Volt- 
age 

Ital io 
0 1 2 3 4 5 6 7 8 9 

11) 211.18111 20.828 21.581 22.279 22.923 23.522 2".082 21.6119 25.111.5 2.5.575 
211 26.021 26.411 26.818 27.2:15 27.601 27.959 28.299 28.627 28.913 29.248 
30 29.512 29.827 30.10:1 311.370 30.631 :311.881I 31.126 31.361 31.596 31.821 
40 32.041 32.2561 32.465 32.669 32.86 33.0611 33.255 33.112 33.625 33.804 

50 3:1.979 31.151 31.320 :14.486 31.64 31.807 :31.964 35.117 35.269 35.417 
60 35.563 35.707 35.818 35.987 36.124 36.258 36.:191 36.521 36.650 36.777 
70 36.902 37.025 :37.117 37.266 37.38 37.501 37.616 37.730 37.842 37.953 
80 38.062 38.170 38.276 28.382 38.48 38.588 38.690 38.790 38.890 38.988 
90 39.085 :19.181 39.276 39.370 39.163 39.551 39.6 5 39.735 39.8^_5 39.913 

1111.111111 8) 4 - - - - - - - - 
180 To find ratios outside the range of this table, sec page 178. 
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Useful Servicing Formulas 
AKNOWLEDGE of the elementary 

principles of electricity is necessary so 
that all the problems encountered in radio 
receiver servicing can be isolated and solved 
by the proper application of fundamental 
truths. \Vit bout further preamble, let us con- 
sider that statement. upon which all forms 
and branches of electrical engineering is 
based: 

OHMS LAW 
Statement of Ohms Law: "Current flowing 

in a conductor will increase directly with an 
increase in voltage, and will decrease direct ly 
with an increase in resistance." In other 
words, \oltage is the cause, while current is 

the effect; and the amount of the effect is 
directly dependent upon the amount of 
cause and inversely upon the amount of 
opposition offered to the effect. 

Mechanical Analogy: Suppose that by ex- 
erting a certain effort, a man is able to walk 
a certain distance on a smooth city road. 
With double the effort, he can walk double 
the distance on the same road. Assume that 
on a rough country road, with the same 
effort, he can walk only half this distance, or 
with double the effort, lie can walk the 
original distance. Applying this analogy Lo 

electricity, u certain voltage causes a certain 
current to flow. Double the voltage will 
cause double the current to flow, if the re- 
sistance is the same. If the resistance is 
doubled, however, the same voltage will 
result in only half the current flow. With 
double the voltage and double the resistance, 
the same current will flow. 

Ohms Law (Equation): 
E Voltage 

I = -It; Current = 
Resistance 

Where I, E, and R are expressed in am- 
peres, jolts, and ohms respectively. The 
terms of voltage, current and resistance are 
used with the understanding that the reader 
has some elementary knowledge of elec- 
tricity. Inasmuch as the limitations of this 
book prevent a complete review of the 
fundamentals, reference can be made to 
books covering the subject of fundamentals 
in electrical engineering. 

The equations below all mean the same 
thing, and serve to express in various forms 
the idea set forth above. 
E=IXIt; Voltage =Current XResistance 

It = 
E -; Resistance - 

The substitution of numerical values in 
place of names or letters will make the 
meaning clearer. It will be seen that if any 
two values are known, the third can be de- 
termined from these equations. 

Problem: A choke used in the filter system 
of a "B" supply unit has a resistance of 100 
ohms, and the voltage drop across the choke 
is 50 volts. \\ hat is the current flowing 
through the choke? 

Using the first s atenrent of Ohms Law, 
and suit titutiog values for words: 1 equals 
50 volts divided by 100 ohms. Thus, the 
current is .5 ampere (Figure IA). 

Figure 111 shows another application of 
the law that can be solved by the third 

Fl MIME I. Illustrating fundamental radio circuit cal- 
culations which require familiarity with ohms law. (A 
Soloing for current flowing in a circuit; (B) the resistance 
required to effect a known voltage drop; (C, the voltage 

drop across a known value of resistance. 

statement. Note should be taken of the fact 
that the voltage across the resistor It is not 
300 volts, but the difference between the 
two voltages indicated, or 50 volts. Substi- 
tuting in the equation: 

E 50 
It 

I ; 
R 

.005 = 10,000 ohms. 

In figure IC is shown a common calcula- 
tion necessary in modern service work. Here 
we must determine the value of the bias re- 
sistor for a particular tube. This value is 
easy to obtain, thus: 

E=IXIt; E = .005 X2,000 =10 volts. 

Ohms Law in a Nutshell 
E 

I X R 
E=Voltage I=Current 
X = Multiply by It = ttesistance 

Pat your thumb over the unknown-or 
the symbol designating the value your want. 
to know-thus to find voltage, cover E and 
the answer is: multiply current by resistance. 

Pow er 
f)effn it ion. "Power is the rate of doing work." 
Thus, one nran may perform a certain piece 
of work in a day, while another may do the 
same thing in an hour. 'I he second man has 
expended more power. "Electrical power is 
the product of the voltage times the cur- 
rent," or in symbols: 

W = E X I; Power (watts) = Voltage 
(in volts) X Current (in amperes). 

Problem!: In Figure lit, how many watts 
are dissipated in the resistor? Watts = 50 
volts X .005 amperes = .25 \\ at t. 

In manv cases it is more convenient to 
find the electrical power loss in terms of re- 
sistance. Thus, the equation \V equals E 
times l can be stetted in terms of the circuit. 
resistance and the current flowing through it . 

FIGURE 2. A specify illustration of calculating the 
waiage rating of a resistor in a radio circuit. 

\V = I times I times It; or W = h X It or, 
in other words, watts equal current (am- 
peres) times current (amperes) times re- 
sistance (ohms). 

In Figure 2 there is a circuit with a re- 
sistor in series with the cathode and the 
ground of a '27 type tube. This resistor 
supplies the bias for the tube. If the resist- 
ance has a value of 2,000 ohms, what is the 
power loss in the resistor? 

\\' _ .005 X .005 X 2,000 = .05 watt. 
Another form of this equation states the 

power in terms of voltage and resistance. 

W = voltage X voltage 
W = E2 

resistance R 

A tube has a DC plate resistance of 
10,000 ohms and the voltage applied be- 
tween plate and ground is 200 volts. \\ hat is 
the power lost in the plate circuit of the 
tube? See Figure 3. 

200 X 200 
W = - 1 Watt. 

40,000 

00.000 
OHM 

J 

F IC,. 3 

Flamm 3. Figuring the power or "watts" dissipated 
in a radio circuit. 

Kirchhofl"s Laws 
These laws depend on Olrnrs Law. They 
constitute a further application of Ohms 
Law to more complicated circuits. 

In addition to simple electrical circuits, 
conductors may be connected in various 
complicit ed networks, all of which come 
under the heading of "divided circuits." By 
means of Kirchholf's Laws, the current in 
any part of a divided circuit may be found, 
if the resistances of the various parts, and 
the e.mr.f.'s (volts) are known. 

Kirchhojj's First l ow: "Any current flow- 
ing to a point in any electrical circuit is equal 
to the stint of the currents flowing away from 
that point." 

Kirchhof's Second Law: "In any closed 
electrical circuit the stint of the impressed 
electromotive forces will equal the sum of 
the voltage drops." This statement requires 
modification, in so far as "addition" of volt- 
ages is concerned. Voltages are added, pro- 
vided that they are in the same direction, 
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Intl must be subtracted if in opposite di- 
rections. 

An example of Kirchhoff's first law is seen 
in Figure 1 w here the sum of the currents, 
8 aniperes and 4 amperes, flowing towards 
point A, is equal to the current, 12 amperes 
leaving point A. 

Kirchhoff's second law is also nunterically 
illustrated in Figure 1. Assume that the re- 
sistances of various parts of the circuit are as 
marked, and that the total internal resist- 
ance of the bat tery is .06 ohms. Then accord- 
ing to thestatetnent of the second law, if the 
impressed voltage is 7.12 xolts: 

8 AMPS. 

D.S-OHM 

4 AMPS. 

I OHM 

D C 
E:7.12 V 

F I G. 4 
12 AMPS 12 AMPS 

Ficune. d. Illustrating Kirchhoff's first bun: "a current 
flowing into a circuit is the equal to the current leaving 

the circuit." 

Impressed Voltage = 7.12 = total voltage 
drop through the lower circuit. 

Ltupressed Voltage = 12 X .1 (C to 11) 

plus 4 X 1 (B to A in lower branch) plus 
12 X .1 (A to D) plus 12 X .06 (I) to C 
through battery). 

Impressed Voltage = total of 7.12 volts. 
In a like manner, impressed voltage equals 

total voltage drop through the upper circuit. 
7.12 = 12 X .1 (C to B) plus 8 X .5 

(B to A through upper circuit) plus 12 X .1 
(A to 1)) plus 12 X .06 (D to C through 
battery), a total of 7.12 volts. 

C lectors and Resistors 
Materials are divided into two classes-con- 
ductors and non-conductors. NI 
which offer a relatively easy path for the 
flow of electricity are called "conductors." 
In general, the pure metals are of this class, 
copper wire tieing nearly always used as a 

low -resistance conductor. 
In reality there are no materials which are 

not conductors of electricity, but certain 
materials are such poor conductors that 
t hey may be classed as nom -conductors. 'When 
such non-conductors are used to reduce an 
electric current to a predetermined small 
value, they are called "resistors." 

Deter ' g Resistance 
(Excepting Temperature Change) 

The material of which a conductor is cont- 
posed has an important bearing upon its re- 
sistance. Thus a unit length and unit. cross - 
sect ion of aluminum has about one and ~- 
half tinges the resistance of copper having 
the saute dimensions. Platinunt has about 
six times the resistance of copper. 

The longer the conductor, the greater the 
resistance; while the greater the cross-sec- 
tional area, the less the resistance. The 
length of a conductor is usually expressed in 
feet, while the cross-sectional area is ex- 
pressed in circular mils (equivalent to its di- 
ameter in t housandt Its of an inch, squared). 

It can be conveniently remembered that, 
No. Itl copper wire has a diameter of .I of an 
inch (100 mils, or 10,000 circular mils), and 

that 1,000 feet of such wire will have a re- 
sistance of I ohm. I t is possible to calculate 
the approximate resistances of copper wire 
(Brown and Sharpe or American Wire( ititige) 
front the above. 'Thus. for wires larger than 
No. 10, the resistance is halved for every 
third number of larger wire. As an example, 
No. 7 wire has an approximate resistance of 
1/2-tduu per 1,000 ft. In a like manner, for 
wires smaller than No. I0, the resistance is 
doubled for every third number of smaller 
wire. The resistance of No. 13 is about 2 
ohms per thousand feel; of No. 16, approxi- 
mately 1. ohms per thousand feet, etc. The 
two numbers between every third may be 
calculated from the others, since the next. 
smaller sire has about. 1.25 greater resist- 
ance, while the second smaller size has about. 
1.6 greater resistance. Thus the resistance of 
No. I I wire is approximate y 1 X 1.25 equals 
1.25 ohms per thousand feet: and that of 
No. 14, approximately 1.6 ohms per thou- 
sand feet. 

Effect of Temperature on Resistance: The 
resistance of practically all electrical con- 
ductors increases with increase of tempera- 
ture. Carbon, practically t he only exception, 
decreases in resistance with any substantial 
increase in temperature. 

TWO words synonymous with a resistance 
are "temperature coefficient." The terns 
"coefficient" refers to a number used as a 

multiplier. The temperature coefficient is 
that multiplier which will gi'e the increase 
in resistance per degree rise in temperature 
for each ohms of the material. For all pure 
metals, the teutperature coefficient is ap- 
proximately .0023 (where temperature is 
it in degrees Fahrenheit). 'The figure 
.0023 is close enough for all ordinary work 
although the temperature coefficient is not 
constant for all initial temperatures. 

Current Carrying Capacity 
The allowable rise in temperature of the 
conductors or resistors in an electrical circuit. 
is the final factor which determines its cur- 
rent carrying capacity. If the conductors or 
resistors are covered, the maximum allow- 
able temperature of the insulation will im- 
pose the limitation, since the insulation or 
the enamel covering may crack, char, or 
even burn at high temperatures. 

'1 he temperature rise will be determined 
by the difference Between the heat generated 
and the heat dissipated, or removed. Thus, 
a certain amount of electrical energy will be 
converted into heat and some of this heat 
will be carried away. The remaining heat 
will serve to increase the temperature. Of 
course, a certain amount of heat energy will 
raise the temperature of some materials a 
great, deal attire than others. i fence, t he ma- 
terial of the conductor will also have some 
Bearing on the temperature rise, aside from 
its resistance. 

The heat generated in an electrical circuit 
will depend Mart the value of the current, 
Homing and upon the resistance in the cir- 
cuit. if the current, is doubled, the heat. gen- 
erated will Be quadrupled. If the resistance 
is doubled, t he heat generated will simply lie 
doubled (if the current is constant). 'Thus, 
an increase of current has a touch greater 
effect on the amount, of heat. generated than 
proportionate increase of resistance. Any- 

FtauHE 5. Illustrating the effect of resistances eonnec(et 
in series. The Intuit resishance is equal to the stun of the 

resistances in t/w circuit. 

thing that will increase the resistance of a 
circuit will increase the amount of heat 
generated. 

Safe Current Carrying Capacities: In cases 
of resistor replacement, it. is wise to replace 
with a resistor that will dissipate at least. 
three tinges the power to be wasted in the 
circuit. 

Voltage Drop: There is a difference in vo t - 
age between any two points in a circuit be- 
t wecn which there is resistance, and this 
difference in voltage is known as the voltage 
drop. The difference in the voltage is deter- 
mined by the resistance between the two 
points and the current flowing. If we desire 
to know the value of the resistance to be 
placed in series with a 201 A t y pe tube in 
order to operate it from a 6 -volt. storage 
bat tery, we must first. determine the voltage 
drop required between the battery and the 
filament. of the t tube, namely 1 volt. I laying 
determined the voltage to be dropped, and 
knowing the current required by the tube 
(.23 ampere), we can find the value of the 
resistance by (loos Law. 11 equals E/I. 
Thus the resistor has a value of .1 ohms. 

Circuits: Circuits can be classified into 
three general groups: Series, parallel, and 
series parallel. Examples of which will be 
covered in greater detail. 

Circuits with Resistors in Series: If resist- 
ances are connected in series, the total resist- 
ance is the sum of all of the resistors in the 
circuit. See Figure 5. 'Thus the equation may 
be written R (efi.) equals 111 plus R2 plus 
113 plus 13.1 plus 115, etc. 

It will be noted on examination of the 
diagram that in series circuits the current is 
the same through all the resistors, but that 
the voltage drop across the resistors will de- 
pend upon the value of the individual re- 
sistor. 

Circuits with Resistors in Parallel (equal 
value of resistance): In many circuits there 

FIG t HE fi. Illustrating the effect of paralleled resistances. 
The current divides into each resistor so that the sun, of 
the currents flowing in each equal that flowing out of the 

battery or generator. 
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a e combinations of resistors in parallel: that 
is to say, the current path is divided through 
two or more resistors. If the numerical 
values of the resistors are equal, then the 
effective circuit resistance can be obtained 
from the following equation: 

It (eff.) equals li/N, 
wherein 11 is the value of one of the resistors 
and N is the number of resistors in the 
circuit. 

Example: There are 6 resistors in a circuit. 
and they are in parallel. The resistance of 
each one is 12 ohms. Then dividing 12 by 6 
we have the effective resistance, which is 
2 ohms. 

The solution of equal values of resistors in 
parallel is an extremely simple operation, 
but it must. be remembered that the formula 
is useful only when the resistor' are equal 
in value. 

A circuit with resistors in parallel is shown 
in Figure 6. Note that if the resistors are 
equal in value, the same current will flow 
through hot la resistors, and t he same voltage 
drop will appear across t hem. The asst of the 
currents through the resistors w ill equal the 
total current flowing out of the battery, E. 

Circuits with Resistors in Parallel (unequal 
values of resistance): Many times we will 
come across circuits wit h resistors in parallel 
which are unequal in va ue. This is shown in 
Figure 6. If there are but two resistors in the 
circuit, as shown, then we can use the fol- 
lowing formula: 

111 +112 
Example: We have two resistors in parallel 

of 5 and 10 ohms, respectively. What is the 
effective value of resistance? Now, 5 times 
10 is 50; 5 plus 10 is 15; 50 divided by 15 

gi'es the effective value of resistance which 
is 3.3 ohms. 

R (eff.) = R1 X 112 

FIGURE 7. The effect of a multiple number of resistors in 
parallel in a circuil. See text for full details. 

Note that in circuits with resistors in 
parallel, the same voltage will appear across 
the resistors, but that the current through 
the resistors will vary with the value of the 

vidual resistor. 
Circuit with Resistors in Parallel (two or 

more of unequal value): Figure 7 shows a 
circuit in which there are four resistors in 
parallel and unequal in value. In this case 
we would use the formula commonly known 
as the "reciprocal of the stun of the recip- 
rocals." 
Thus: 

11 (eff.) _ 
1 

1 1 1 1 
etc.; 

RI+R:+R3+It4 

substituting: 

Ii (elf.) = 
1 

1 1 1 1' 
1065+7 

solving: 
1 1 l 1 

10 = .1;6 =.166; 
5 

=.2; 
7 

= .14; 

adding: 
.1 plus .166 plus .2 plus .14 equals .606; 

Finding the reciprocal: 
1 

= 1.6 ohms effective. 
.606 

The sum oft he currents in the branches of 
a parallel circuit will equal the total current 
flowing into the circuit. Front an examina- 
tion of the circuit, we find that the sum of 
the currents is 9.6 + amperes. 

The complete solution of the problem of 
Figure 7 has been carried out, so t hat any 
one desiring to use these methods of calcula- 
tion can do so. This solution will serve as a 
model and aid in studying just how the 
formula is to be handled. The author has 
gone to some lengt hs here in the solution of 
the problem but his experience indicates 
that there is never enough said on this sub- 
ject as far as the average Service Man is 
concerned. Note that the same voltage ap- 
pears across all the resistors and that the 
current through the individual resistors will 
be dependent on their value. 

Resistance Networks (wit resistors in series 
and in parallel): Circuits are encountered 
wit la resistors in series and in parallel. The 
solid ion of the effective value of resistance is 
obtained by breaking up the circuit into its 
local circuits, solving each port ion consisting 
of parallel circuits, and then resolving there 
into simple series circuits. Figure 8 is an 
example along these lines. 
Solution: 'Ile first thing to do is to solve all 

of the branch circuits. Circuit RI, 112, 113 

has tin effective resistance of 3 ohms. 
Circuit 115, 116, 117 has a resistance of 
2.2 ohms. 
Circuit 118, R9 has a resistance of 2.2 
ohms. 
As the above parallel circuits are in series 

with resistor ill, we find the effective value 

FIGURE 8. A series circuit arrangement of paralleled 
resistors and how they affect the current flow. Refer to 

text for method of calculating. 

of resistance by adding 10, 3, 2.2 and 2.2 
together. This totals 17.4 ohms. 

Resistor 1110 is connected across the volt- 
age supply, and the effective value of the re- 
sistance network 11 l and 119 is, in turn, con- 
nected across 1110. Thus, 1110 is in parallel 
to the 17.1 ohm resistance of the network. 

Solving for parallel circuits 50 X 17.4 / 50 
plus 17.7 we have the effective total circuit 
resistance of 12.8 ohms. 

Knowing that the voltage applied across 
this network is 100 volts, and that the ef- 
fect ive resistance is 12.8 ohms, then 100/12.8 
is 7.8 amperes, or the total current flowing 
in the circuit. 

The reader may think that a problem of 
this type can hardly occur, but if he will 
study the circuit of Figure 9 he will see the 
need for some practical knowledge on the 
solution of similar problems. The circuit of 
Figure 9 is a receiver breakdown circuit of 
the RCA Radiola 80. Note that there are 
ninny small series circuits and that they are 
all in parallel across the power supply which 
takes the place of the battery E in all the 
problems set out above. 

Formulas in Brief 
Resistances in Series 

lit =Ra+R,+11,...Rn 
Where: lit is the total value of all resistors 

connected in series. 
111, lt,, etc., are the individual resistors. 

t1 
'3 OHMS 

I M[, I 

O 10.000 
OHMS 

2000 
r'OHMS 

1300 OHMS 
1 0.25- 

MF,. 

OHMS, 

FIGURE 9. A typical radio receiving circuit, the Itadiola 80, and how series and parallel resistors 
are practically applied. 
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Resistances in Parallel 
I li, X It, 

Rr = 
I 

I. 

Where: Itr is the elh'ct ive value of all the re- 
sistors connected in parallel. 
11,, 11, are the individual resistors. 

Example: What is the effective value of 
resistance of a circuit having resistors of 
30,000 and 60,01111 ohms connected in par- 
allel? 

30.000 X 60.000 
11 t = = 20,000 ohms 

30,111111 -1- 60,001) 

Reactance (Inch:01hr) of a Coil 
2,rfL = Reactance (obit s) 

Where: >r = :1.14 
f = f equency in cycles per second. 
L = inductance in henries. 

Example: \\ hat is the reactance of a 20 - 
henry choke at, 50 cycles? 

6.3 X 50 X 20 = 6,3011 ohms. 

Reactance (Capacitalive)ofaC Icnser 
106 - Reactance (ohms) 

271-fC 
Where: ,r=3.11 

f=frequency in cycles per second. 
C=e warily in nlicrofarads. 

Example: What is the reactance of a 2-inf. 
condenser at 50 cycles? 

106 - 1,590 ohms 
6.3 X 50 X 2 

\\'avelength 

X = 1,885 /i 
Where: \=wavelength in meters. 

L= inductance in nticrohenries. 
C =capacity in nlicrofarads (ntf.). 

Example: '1'o what wavelength will a 
.0005-ntf. (500 ntnif.) condenser, in parallel 
with a 180-nticrohenry coil, tune? 

1,885 \/ 180X0.0005 565 nieters 

Frequency 
106 f= 

2 ,r>/LC 
\Vhere: f=frequency in cycles. 

a=:3. I4 
L=inductance in nticrohenries. 
C =capacity in nlicrofarads (inf.). 

Example: To what frequency will a 0.0005- 
inf. (500 mutt.) condenser, in parallel with a 
180-nticrohenry coil, tune? 

106 
= 530,000 cycles = 530 

6.3\1180 X0.0005 
kilocycles = 565 meters 

Impedance of :t Circuit 
When an inductance, capacity and a re- 

sistance are connected in series, the com- 
bined effect is called the impedance of the 
circuit. 

= \/ 112 + (X, - Xe)2 
55 here: Z=impedance in ohms. 

R =resistance in ohms. 
X, =reactance of inductance in ohms. 
Xc = reactance of capacity in ohms. ms. 

Ohms Law for A.C. Circuits 

L=1Z Z= j 1= 
Where: Z= impedance of circuit in ohms. 

E= potent ial difference in volts (V). 
1=current in amperes (A). 

'1 he Decibel 
The number of decibelscorresi,onding to a 

given power ratio is 111 tintes the connmon 
logarithm of the ratio. 

P, 
N = 10 Log,. 

1), 
\Vhere: N =decibels. 

P, 

In the case of voltage or current t lie rtttna- 
her of decibels corresponds to 20 times the 
common logarithm of the ratio. 

Example: \\'hat gain in decibels will there 
be if the voltage in an amplifier rises to 7 

tithes t normal level at a certain frequency? 
N = 20 log,. 7 = 20 X 0.815 =17 decibels. 

- power ratio 

Color Code Chart for Fixed C 
(Total Indicates ntntf.) 

!closers 

First 1>ot Seeund 1)oi Third Dot 

Black 0 Black a 
Brown I Brown 1 Brown a 
Bed 2 lied 2 tic,) 00 
Orange 3 Orange 3 Orange 0(1(1 
Yellow 4 Yellow 4 Yellow 0,000 
Green 5 Green 5 Green 110,000 
Blue 6 Blue 6 Blew 000.000 
Purple 7 Purple 7 I'urple. . 0,0011,000 
Gray 8 Gray 8 l:ray.. 0(1(1.000,000 
White 9 White......9 White 000,000.000 

A.G. Voltage and Power 
The Maximum Voltage Ern is 1.414 X the 

Effective Voltage Ee. 

The Eft et ive Voltage Ee is 0.707 X the /Vl ax- 
inaua Voltage Ent. 

The Average Voltage Ee is 0.636 X the Max- 
imum Voltage E. 

The Power in an AC Circuit \V= 
It 

1 X E X 
7 

Where the Angle of Lag or lead, ,p and the 

Power Factor l = Cosine G>, 

Sine = , and Tangent 4, = 
h 

Oscillatory Circuit Values 
Where a ("Itunlxht'') is the \\TAVF:I.ENGTtu in 

Meters, L is the lnductance in \Ilrno- 
IIENtttes and C is the Capacity in Al icno- 
F A ItADS. 

The RESONANT FREQUENCY in Cycles is: 
159,160 

Fr = 
0,XC 

(X= 1885\/LXC 
The DECREMENT of a Circuit is ("Delta") 

It = 3.1416 X 
ti 

2frL xL 

\\ here the POWER FACTOR is 
It 

Vacuum -Tube Formulas 
Amplification constant ("nut") µ equals 

Change in Plate Voltage (Ep) 

Change in Grid Voltage (Eg) 
Plate Impedance (in ohms) rp equals 

Change in Plate Voltage (Ep) 

Change in Plate Current (Ip) 
1\1utual Conductance gm equals 

Change in Plate Current. (Ip) 

Change in Grid Soilage (E0) 
When the Plate Current is measured in Am- 

peres; the 151utmil Conductance 

grit in 1 ltcaos:nos =-1-4 X 1,000,0110 
rp 

When Eg is the Input. Voltage, rp is the Plate 
Impedance and 11p is the External Plate 
lmpedance or Load Impedance, the 

Voltage Amplification- µ X Ey X lip 
rpd- lip 

Power Output 
When E0 expresses the R\IS (hoot. -\lean - 

Square) Effective \ aloe of the AC Input, 
the 

POWER OUTPUT - µ2XE02XI1n 
(rp -1- lip)2 

The 11IAXnmu\I Power Output is 
µ2 X Egg 

4p 
The 1\IaXhlmtft UNDISTORTED Power Output 
is 2µ2XE02 

9rp 
When E0 is the 15laxriuuu (Peak) A. C. 

Input, Value 

The \laxinwnt Undistorted Power Output is 
/22X E,/2 

9rp 

Transformer Ratios 
'I he Voltage across the Secondary 

The Voltage across the Printery 
equals 

The Number of Secondary Turns 
The \umber of Primary Turns 

Alternating Current 
Where Z is the Impedance in Ohms, E is 

Effective Elect roil tot ive Force in Volts, 
and 1 is Current Intensity in Amperes, 
then 

1 = 
7 E=ZXI Z= E 

Where 12 is the Inductance in Henries and 
C the Capacity in Farads, .1 is the Fre- 
quency in Cycles (per second), then in 
ohms, 

'l he Inductive Reactance XL = 6.283 X fL 
1 

The Capacitative Reactance Xc 
6.2113X fC 

1 

The Resonant frequency is 
6.283 LC 

The Impedance of .a circuit consisting of a 
resistor and capacitor in series is: 

Z = ' R2 + Xc2 

The Impedance of a circuit, consisting of a 
resistor in parallel with ai condenser is: 

It\c 
Z= 

-,/ 112 Xc2 
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Measurement of Radio Components 
ANY servicemen waste much time and 

_LV11 effort in their daily work because they 
are not adequately equipped to nuke meas- 
urements of t he three leading electrical char- 
acteristics of receivers or amplifiers. That is, 
Itesistance, Capacity and Inductance. While 
excellent nationally known and proven test 
equipment for every practical need is avail- 
able to all-still there is a need for clear, 
simple, practical information with which 
these measurements should be made. 

Before going into I he subject, let us briefly 
consider the degree of accuracy which must 
be observed in making every -day measure- 
ments. 

During a conversation we were informed 
that a bridge just purchased "was not ac- 
curate." Further questioning brought out 
the fact that the accuracy of the bridge was 
2% plus or minus, and yet the owner thought 
the bridge was not sufficiently accurate. 
Such is far from being the case, because a 
tolerance of plus or minus 2% is insignificant 
when compared to the usual commercial tol- 
erance, which is usually plus or minus 10%, 
and in many cases plus or minus 20%. 

Because all radio parts are subject to 
changes caused by humidity and tempera- 
ture, it is necessary that there be an allow- 
able tolerance from specified values. Such a 
variation does not introduce any appreciable 
errors in the operation of the receiver, be- 
cause there are adjustments or balancing 
factors present that offset them. 

Measuring Instruments 

Practically all servicemen possess an ohm- 
meter and are thoroughly familiar with its 
use and time saving features. An ohmmeter 
is not as accurate as even a poor bridge. Very 
few ohmmeters have an error of less than 
10%, because the meter is usually made to a 
2% limit and the additional errors of cali- 
bration and reading increase the total error. 
In addition, the ohmmeter is useful only for 
measuring resistance values, and can not be 
used to measure inductance or capacity. 

Inductance and capacity in large values 
can be measured at low frequencies by means 
of alternating current voltmeter and amme- 
ters, or milli -ammeters. Unfortunately, such 
AC meters are expensive and entirely too 
limited in their application to be of any real 
assistance to the sera iceman in his daily 
work. Then, too, they are useless for the 
measurement of low values of inductance or 
capacity at the high frequencies employed 
in radio receivers. 

There are two instruments which you can 
either buy or build that will save you as 
much time and effort us your ohmmeter. 
These two instruments are respectively the 
Alternating Current Bridge, and the Vac- 
uum Tube Voltmeter. 

i 

Practical AC Bridge 

Too many servicemen struggle along with- 
out the aid of an AC bridge, because it is a 

general opinion that a bridge is useful only 
where extrennely accurate measurements 
need to be taken, and that a bridge is worth- 
less unless its accuracy is of the "umpteenth" 
degree. 

Where funds are lacking for the imme- 
diate purchase of nationally known equip- 
ment, you can easily build a universal 
AC bridge which will be accurate within 
4% or 5%, at very little cost or expenditure 
of time. With this bridge, you may accurately 
measure a wide range of inductance, capac- 
ity or resistance at practically any audio 
frequency. You will find this device to 
be a great lime saver, because it will no 
longer be necessary to "guess" at the induct- 
ance of a tuning coil, or of a choke, or the 
capacity value of any condenser or circuit 
which you may encounter. In addition, im- 
pedance ratios are directly and quickly as- 
certained, which will assure you of a correct 
"match" when working on sound systems, 
multiple speaker installations or other such 
types of work. 

Before entering upon the description of 
the universal AC bridge, it is well to briefly 
outline the action which takes place in a 
bridge circuit. 

Figure 1 illustrates the common DC or 
Wheatstone bridge, consisting of four arms 
of resistance labeled A, B, C and D. When 
the ratio of resistance A to that of B is equal 
to the ratio of C to D, there will be no po- 
tential di Terence across the meter, or, in 
other words, the current will be divided 
equally across the arms of the bridge and it 
is said to be "balanced." For explanation, 
let us assume that A has the value of 10 
ohms, and B a value of 2 ohms. If C is 10 
ohms and D is 2 ohms, the bridge will be 
balanced. 

FIGURE 1 

fo mteasnre an unknown resistance, we can 
connect it into the bridge in place of arm C. 
Then by changing the values of the ratio 
A to B, or by leaving this ratio fixed and 

changing the value of D until the meter 
reads zero (or as we say, the bridge is again 
balanced), it is easy to find the unknown 
resis arce, because the ratio between the 
unknown resistance and the resistance of D 
is exactly equal to the ratio of A to B. The 
important point is that the ratio of A to B 
may be fixed, and the value of 1) varied to 
obtain balance, or, because it is easier to 
change the ratio of A to B, I) may be a fixed 
value. It has been found convenient to make 
I) a fixed whole number value such as 10 or 
100, and to change from one value to an- 
other by plugging -in or switching. 'Then by 
varying the ratio A B, it is only necessary 
to consider that the unknown resistance, 
generally designated by X, bears the same 
relation to the known value of I) as A does 
to B. This is usually expressed by the 
formula: A 

X=1)- 

In the AC bridge, a resistance must be com- 
pared with a resistance, and as a general rule, 
a capacitance with a capacitance, and simi- 
larly an inductance with an inductance. 
However, there are exceptions to this rule, 
but for simplicity's sake, it is usually more 
convenient to use an inductance standard 
for one arm of the bridge when measuring 
inductance, and similarly a standard capaci- 
tor for one arm of the bridge when measuring 
capacity. However, the ratio arms A and B 
may consist of pure resistance, regardless of 
whether we are measuring resistance, induct- 
ance or capacity. 

One peculiarity of the AC bridge is that a 
separate means must be provided for bal- 
ancing out the effects of stray capacity, 
which is not directly involved in the meas- 
urement, but which will cause erroneous 
readings if not compensated. The effect of 
these stray capacity currents is most notice- 
able in the region of impedance of 50,000 
ohms and higher. 

Tlne usual form of compensation employed 
in the AC bridge is a potentiometer con- 
nected across the source of energy with the 
moving arm of the potentiometer connected 
to ground so that the stray capacities intro- 
duced may be balanced out. This system is 
usually referred to as the Wagner ground, or 
earth connection. 

Another peculiarity of the AC bridge is 
that it measures capacity or inductance in 
terms of impedance; i.e., reactance. 

The impedance of a capacitor or inductor 
is composed principally of capacitive or in - 
(hut is e reactance. Unfortunately, resistance 
is also present and will give a false reading 
if not compensated or balanced out. For 
instance, when measuring the inductance of 
a choke it is necessary to overcome the ef- 
fects of the resistance of the winding in order 
to find the inductive reactance. It is also 
necessary to compensate for the capacity 
present in the winding, but this will be con- 
sidered later. 
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Roth the "standard" and unknown in- 
ductors possess resistance. We may balance 
these resistance values by means of a vari- 
able resistance and a switch arranged so t hat 
this resistance may be added in series with 
either the "standard" or unknown inductor. 
The variable resistor is usually referred to as 
the "Phasing Control" and is usually pro- 
vided in a "coarse" and "fine" adjustment. 
After the resistance or "phase" is equalized 
t he bridge may be balanced for the inductive 
reactance. 

The capacitive reactance present in a 
choke or inductor and referred to as the 
"distributed capacity" may be determined 
in several ways, one of which is to shunt a 
condenser across the inductor and measure 
the impedance at a rather high frequency. 
Then make a second measurement at a fre- 
quency twice the first frequency. Then cal- 
culate the distributed capacity by means of 
commonly used formulas. 

The "inductive reactance" present in con- 
densers is usually too small to be measured 
except by means of special and complicated 
circuits. It is not necessary to consider this 
component in ordinary work. 

Figure 2 illustrates the circuit of an easily 
built universal AC bridge. 

TJ -) 
0 OD 

P4 2M to 5M1 

PHONES 

`ql 

100n 10Mn 

TJ=YAXLEY TIP JACKS 
P1=YAXLEY EIOMP 
P2=YAXLEY CIOOP 

S1=YAXLEY 2003 P B. SWITCH 
S2,S3=YAXLEY No. 11 MIDGET SW 
1-365, 3-366 YAXLEY BAR KNOBS 

FIGURE 2 

P3=YAXLEY ClOMP 
P4=-YAXLEY C5MP 

The parts for this bridge should be assem- 
bled in a neat mariner, preferably, but not, 
necessarily, in a metal box with all the parts 
insulated front the box, with the except ion 
of potentiometer P 1, which may be mounted 
directly to the metal, and in addition should 
have the moving arm soldered to the box 
and connected to a binding post or pin jack 
for a ground connect ion. 

It is hardly necessary to retention that the 
box should be of copper, aluminum or brass, 
as iron is not a good conductor. It is also 
advisable to enclose the metal box within a 
wooden box, as there may be times when it 
will be necessary to use the bridge at a fairly 
high potential to ground. 

Not ice-Potentiometer El0NIP is made 
to a commercial tolerance of plus or minus 
10%. Check the potentiometer to be certain 
it is of 10,000 ohms or more, rather than 
s ightly below 10,000 ohms. 

In addition to the list of parts given in 
Figure 2, it is necessary to procure precis ou 
resistors, capacitors and inductors. 

It is advisable to procure three each of 
these precision units in the following values: 

Of Resistors-I0 olrnis, 1000 ohms, and 
100,0110 ohms-all three to be plus or 
minus 1% or less. 

Of Capacitors-.01 mfd., 1 mid., and 5 
mfd. 

Of Inductors -1 each of 1 henry, 10 milli - 
henries and 1 millihenry, or 1000 micro - 
henries. 

The resistors may he purchased from your 
distributor. When ordering, do not forget 
the 1000 and 10,000 ohm 1% resistors for the 
ratio arm of the bridge. 

The precision capacitors and inductors 
may be ordered from anyone of several man- 
ufacturers of condensers or coils. '1 he .01 and 
1 mfd. standards are sold by It CA as their 
part numbers 11799 and 11790 respectively. 
The 1 henry, 10 millihenry, and 1 millihenry 
standards are RCA part numbers 11787, 
11788 and 11789 respectively. 

These units should be enclosed in a con- 
tainer equipped with pins so that they may 
be plugged into the pin tip jacks, or, if you 
prefer, you may mount them within the 
bridge and use a switch in place of the plug- 
in arrangement. 

For general use, it may be advisable to use 
I he plug-in system, as the capital invest meat 
and time required for building will not be as 
great as it will be with the swit -ling ar- 
rangement, which is quite complicated. 

\\ hen measuring capacit y it is necessary 
to reverse the position of the unknown and 
standard arms because the impedance of 
a condenser varies inversely with the ca- 
pacity. The reer-al of the standard and 
unknown capacitors allows the use of a linear 
direct reading scale for all three types of 
measurements. 

Note-Any leads which may be connected 
to the "standards" should be short and di- 
rect so as to atoid the introduction of 
spurious capacity and resistance. 

i 

Construction of the Bridge 

A recommended assembly for the bridge 
circuit illustrated in Figure 2 is given in 
illustration No. 3. 

In this illustration you will notice that 
the parts are marked. P1 is the stain \ ariable 
resistor. P2 and P3 are "phasing controls" 
used to establish a balance bet ween the re- 
sistance of an unknown capacitor or inductor 
and t hat of the standard. P4 is the \Vaguer 
ground. The two pin tip jacks on the left are 
the connections for the C arm of the bridge. 
The two on the right-hand side are the con- 
nections for the D arnt of the bridge. The 
1 wo pin tip jacks at the bot tort of t lie panel 
are for the head -phones, gals anometer or 
vacuum tube voltmeter, depending upon 
w filch one of the three is to be used for a 

FIGURE 3 

resonance indicator. The Iwo outer pin tip 
jacks at the top of the panel above the 
potentiometer PL are for connection to the 
alternating current supply. The center one 
is for a ground connect ion. 

Before assembly oft he bridge, it is neces- 
sary to prepare the scales for use wit It the 
various potentiometers. The scale for PI 
should be most accurate and is hest made 
and calibrated in the following manner: 

A disk 334" in diameter should be cut 
from a piece of drawing or bristol board and 
a %" hole carefully cut or punched in its 
exact center. Then mount the control on the 
panel with this disk beneath the bar knob. 
Turn the bar knob to the full counter -clock- 
wise position and mark this point zero. Then 
lay oil the scale in thousand ohm divisions. 
Later sub -divide these into ten parts, or 
hundred ohm divisions. This can best be 
done by nteasureutent; that is, dividing the 
space between the thousand ohm marks into 
10 equal parts. Disregard the additional re- 
sistance above 10,000 ohms and he sure to 
allow for that small part of the rotation, at 
the counter -clot kwise position, which is 
shorted out for the terminal connection. 

This calibration should not be attempted 
with an ohmmeter, because of the inaccura- 
cies of such a meter. It is far bet ter to use the 
volt -ammeter method, being sure to use sep- 
arate meters and not attempt to make one 
meter do for both the voltage and current 
readings. 

Anot her method which is fairly accurate is 
to ascertain the 10,000 ohm point on the 
rota t ion of he control. Then di vide the total 
number of degrees rotation between the full 
counter -clockwise or zero point, and the 
10.000 oltrtt point, into 10 equal divisions, 
each of which can then be sub -divided into 
10 divisions. 
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The scales for the other three potentiom- 
eters should be made in the same manner, 
except that, the scale for P4 should read zero 
at t he cen er of its rotation. 

Your at tent ion is cal led tot he black spaces 
at the ends of the scales on potentiometers 
P2 and P3. These black spaces indicate the 
terminal short -out, or rotat ion wherein t here 
is no resistance change. 

The bridge should he wired lvith heavy 
burs bar wire, and all parts rigidly secured 
against. vibration. The leads should be as 
short .and direct. as possible. A suggested 
wiring arrangement is shop n in Figure 4. 
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FIGURE 4 

Before giving direct ions for using the bridge, 
it is necessary to provide loath a source of 
audio frequency power supply, and to con- 
sider the iucans to be used to indicate reso- 
nance. We will first consider the current 
supply. 

Current Supply 
for the Bridge 

Inasmuch as we have an \C bridge, it will 
be necessary to provide an alternating cur- 
rent of suitable frequency with which! to 
operate the bridge. 

For measurements in audio work, it is 
customary to use a frequency of 400 cycles. 
Thus, when you read a description which 
contains a reference to I he impedance of, say 
a magnetic loud speaker, it is assumed that. 
the value given is the impedance of the 
speaker at the usual standard frequency of 
400 cycles. 

For general measurement work, it would 
perhaps be best to use 1000 cycles as a fre- 
quency of the supply voltage. 

Suitable sources of current for the bridge 
are the a ui lio osci l hi or, or for t en r porar y use. 
es en a Buzzer or low voltage 60 cycle cur- 
rent may be used. 

The audio oscillator should preferably be 
one t hat will give a sine lea ve. I lowever, t his 
is not absolutely necessary. 

Any one of t lie numerous audio oscillators 
now on the market may lie used to supply 
current for the bridge, or, if such an oscil- 
lator is not available, one may be assembled 
as iier Figure 5. 

R1=10Mnto 1 MEG. 
R2=10Mn 

FIGURE 5 
TO BRIDGE 

One of these oscillators was built in our Lab- 
oratory using a type 19 tube and an 11C.\ 
Transformer No. 11775. One section of the 
19 was used as the oscillator and the other 
section as the amplifier -buffer which was 
driven by t he pick-up coil on t he transformer. 
With the secondary tuned by a capacity of 
.31 nifd. and with 45 volts (no 112) on both 
plates and 1.5 volts on the filament, the fre- 
quency was 1,000 cycles. With a capacity of 
.81 nifd. a frequency of 110 cycles was ob- 
tained. 

Ot her makes oft ransformers may lie ursed, 
but it will be necessary to cut and try to 
get the correct value of the tun-ng capacity. 

Thordarson gives directions for building 
an audio oscillator having 8 different fre- 
quencies and employing their transformer 
part \o. T6125. 

Notice A coupling transformer should 
be provided between the oscillator and 
bridge because the "effective impedance" of 
the bridge to the oscillator is very low, es- 
pecially so when using low values of resist- 
ance and large values of capacity for "stand- 
ards." 

Some oscillators may stop because of the 
"short" presented by such a high load if a 
matching transformer is not used. 

To as( ertain I he approximate transformer 
ratio, it is necessary to know the output 
impedance of the oscillator and the imped- 
ance of the bridge. If the oscillator shown in 
Figure 3 is used, the output impedance will 
be approximately 10,000 ohms, and the 
bridge impedance with a 10 ohm standard 
will of course be 10 ohms or more, and for a 
capacity standard of 1 nifd. the bridge im- 
pedance will be approximately ISO ohms if 
the oscillator is tuned to 1,000 cycles. There- 

fore, a speaker matching t.ransforraer !night 
be just the answer. 

Because many constructors will use dif- 
ferent parts or oscillators, we regret that it 
is impossible to give exact details. I lowever, 
first ascertain the impedance ratio and then 
select a transformer of the proper turns 
ratio, remembering that the turns or volt- 
age ratio is equal to the square root of the 
impedance ratio. 

Resonance Indicators 

Sonic means must be employed to secure 
an indication of balance condition in the 
bridge. Perhaps the simplest, and for ordi- 
nary work the most. convenient, would be a 

pair of sensitive head -phones, especially if 
they are of the "crystal" variety. 

For accura e work where a ratio of "stand- 
ard" to unknown is greater titan alsalt three 
to one, it is advisable to use at least, one 
stage of audio amplification between the 
bridge and the head -phones. Two stages will 
be excellent if they are tuned to resonance 
with theoscillat.or frequency to avoid t he dis- 
turbing second harmonic of the oscillator 
which may be confusing because it is heard 
strongly when the bridge is balanced for the 
fundamental frequency. 

A vacuum tube voltmeter, or the "Magic 
Eye" may be used to indicate resonance. 
The "Magic Eye" has been described so 
often that it is not necessary to explain it. 

here. Both the "Magic Eye" and the vac- 
uum tube voltmeter may he used when using 
the bridge for DC measurement of coil 
resistance. 

Checking the Bridge 

Before considering the use of the bridge, 
it is well to test the bridge to determine the 
accuracy of calibration. To do this, it is 
Necessary to has two precision resistors, or 
two resistors whose value is accurately 
known. Plug them into the C and 1) arras 
of the bridge, set the phasing coutrols P2 
and P3 at their full counter -clockwise posi- 
tion, then plug in the head -phones and turn 
on the oscillator. Set the ratio switch to 
position 1 and vary the knob of 1'1 until the 
oscillator is no longer heard. The reading on 
the scale of P1 should be No. 10 if the two 
resistors are exactly alike. However, if it is 
definitely known that the two resistors are 
exactly alike, which is rarely the case, and 
the reading of 1'1 is not No. 10, it will be 
necessary to re -check the calibration of the 
scale of 1'1 and the wiring or the setting of 
the arms on PI until the trouble is located 
and corrected. 

Use of the Bridge 1 

When the ratio switch is on position! 1, 

the scale reads in tenths. Thus, number I on 
the scale of potentiometer PI is .1, and 2 is 
likewise, or .2, and soon up to No. 10, which 
of course is unity, or I. \\'hen the ratio 
switch is on position No. 10, the reading of 
the scale for potentiometer I'I is in units, 
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corresponding exactly to the scale. which 
stakes the scale read I, 2, 3, 4, 5, and so on. 

Thus, if the 100 ohm standard is being 
used and the ratio switch is in position 1 and 
the potent ionieter 1'1 has a reading of 2, the 
resistance of the unknown resistor is two - 
tenths of 100 or twenty ohms. Similarly if 
the 1 mfd. standard is being used, a dial 
reading of 2, when the ratio switch is in 
nundrer 1 position, would indicate .2 mfd. 
as being the capacity of t he condenser under 
test, whereas, if the ratio switch is on posi- 
tion 10, the capacity would be 2 mfd. for a 
scale reading of 2. 

The phasing controls P2 (Fine) and P3 
(Coarse) may be placed in either the C or 
D arms of the bridge by means of switch 
S2, and are necessary because otherwise it 
would be impossible to secure a definite null 
point when attempting to measure the ca- 
pacity of a condenser having leakage or high 
contact resistance, or in the case of induct- 
ors, when measuring an inductor which is 
wound with wire of either more or less 
resistance than that of the standard inductor. 

The Wagner ground adjustment P4 is 
necessary to secure a null point when meas- 
uring capacity or inductance of a component 
which is a part of a circuit. 

If it is impossible to obtain a sharp, defi- 
nite null point when measuring impedances 
in the order of 50,000 ohms or more, it will 
be necessary to adjust the Wagner ground, 
especially so when the impedance to are 

measured is part of a receiver circuit. To 
stake the adjustment, first obtain as close 
a null point as possible in the usual manner 
by adjusting P1 and the phasing controls. 
Then press the push button of switch SI 
and adjust, potentiometer 1'4 for minimum 
oscillator sound in the phones. Release the 
button and again attempt to find the null 
point on P1 by adjusting it and the phasing 
controls. 

The two positions of the range switch al- 
lows the following values to be obtained 
with the respective standards. 

The 10 ohms standard will give a range of 
from .1 to 10 ohms out the low or No. 1 

ratio, and a range of from 10 ohms to 100 
ohms on the high or No. 10 ratio. The 1000 
ohms standard will give a range on the low 
point of 100 to 1000 ohms, and on the high 
point a range of 1000 to 10,000 ohms. The 
100,000 ohm standard gives a range on the 
low point of 10,000 to 100,000, and on the 
high point a range of 100,000 to 1 nregohnt. 

The capacitor standard of .01 gives a low 
range of .001 to .01, and a high range of .01 
to .1. The 1 mfd. standard gives a low range 
of .1 to 1 nrfd., and a high range of 1 mfd. 
to 10 mfd. The 5 mfd. standard will give a 
low range of .5 mfd. to 5 mfd., and a high 
range of 5 mfd. to 50 mfd. 

The inductor standard of 1 millihenry has 
a range on the low point. of 100 nticrohenries 
to 1 millihenry, and on the high point a 
range of 1 millihenry to 10 millihenries. The 
10 millihenry standard gives a range on t he 
low point of 1 millihenry to 10 millihenries, 
and on the high point a range of 10 millihen- 
ries to 100 millihenries. The 1 henry standard 
permits a range of 100 millihenries to 1 henry 
on the low ratio, and a range of 1 henry to 
10 henries on the high ratio. An additional 
standard of approximately 10 henries would 

give a useful range up to 100 henries on the 
high ratio. 

Resistance Measurements 

Resistance niay be measured on the AC 
bridge provided that it is not the resistance 
of a coil or other component wherein capac- 
ity or inductance is combined with the re- 
sistance to be measured. 

Resistance is measured by plugging the 
standard resistor into the I) arm, i.e., right 
hand tip jacks and t he unknown resistor into 
the C arnn or left, hand tip jacks. 

\Vitro the headphones and oscillator con- 
nected and the phasing controls turned to 
the full counter -clockwise position, set the 
ratio switch S3 to the number 1 position and 
turn the large bar knob of PI front one end 
of the dial to the of her. If the oscillator signal 
does not decrease it will be necessary to 
throw S3 to the number 10 position and 
again try P1 for a decrease in oscillator sig- 
nal; should no such point be found, it will 
he necessary to try another value of stand- 
ard resistor and repeat the previously de- 
scribed procedure. 

When varying P1 a point should be found 
where the oscillator signal decreases sharply 
and if P1 is moved further the signal again 
becomes loud. The point of minimum oscil- 
lator signal is the null or balance point and 
the scale reading multiplied by the ratio 
setting, gives the ratio of the resistance value 
of the unknown resistor to the resistance 
value of the standard resistor. 

When the ratio switch is in the number 1 

position the scale of PI reads in tenths, thus 
if the standard is 10 ohms and the scale read- 
ing is 2 the unknown resistance is 2 ohms, 
whereas if the ratio switch is in the number 
10 position the resistance will be 20 ohms. 

In order to secure a definite null point 
when measuring resistor values above ap- 
proximately 1,000 ohms it is sometimes nec- 
essary to connect a small .00025 mfd. var- 
iable capacity across the standard resistor. 
If the null point is indistinct the condenser 
should be varied until the oscillator signal 
decreases, them readjust PI to the best null 
point, i.e., the point of least signal. 

Note: To measure the resistance of coils 
it is necessary to set, up the bridge with a 
bat tery in place of the oscillator as described 
under the heading -DC Resistance Measure- 
ments." 

Measurement of 
Paper Capacitors 

To measure the unknown capacity of a 
paper condenser, it is necessary to set up 
the bridge as shown in Figure 6. 

Notice that the unknown condenser is 
connected in the D arm of the bridge and 
that the standard is applied to the C arm. 

For purposes of illustration we will meas- 
ure the capacity of a condenser which is 
marked .1 ntfd. Therefore, we will plug in our 
standard 1 mfd. condenser into the C arm 
and connect the unknown into the I) arm of 
the bridge. 'Then connect the head -phones 

FIGURE 6 

and oscillator and set the ratio switch to 
position l and turn tl e phasing controls to 
their full counter -clockwise position. Now 
by swinging t lie large liar knob of potentiom- 
eter PI back and forth, you will find a point 
where the volume of the \C signal drops. 
Set the arar to the center of this point. If 
there is a little signal heard at the center of 
the null point, ground your body by touch- 
ing the ground connection at the upper 
center tip jack and in addition try the phas- 
ing controls. 

With switch S2 thrown to the C or "un- 
known" arm of the bridge, carefully increase 
the resistance of the "fine" or P3 potentiom- 
eter. If the signal increases, throw the 
switch S2 to the 1) or "standard" arm. If 
this does not cause a slight decrease of the 
signal, return the knob of P3 to zero and 
adjust the Wagner ground. Should the in- 
crease of P3 with S2 in either arm cause the 
signal to drop, keep adding resistance in P3 
until the lowest signal point is found, or 
when necessary use P4 if P3 is not enough, 
and then readjust PI to the null point. Con- 
tinue this procedure until you secure the 
lowest possible account of signal at one def- 
inite point on P1. 

\Ve will assume that this point is at 14 on 
the P1 scale, which means that .14 mfd. is 
the true value of the condenser which is 
labeled .1. 

\Ve would like to call your attention to 
the fact that the tolerance of paper con- 
densers such as are used for bypass and filter 
work, is rather large. 

Therefore, do not be surprised if you 
measure a condenser which is marked .25 
and find that it is really much closer to .5, 
or, you may find that it is slightly less than 
the marked N aloe. Home e er, by the time you 
have measured several hundred paper con- 
densers you will no longer be surprised at 
these discrepancies. Mallory paper con- 
densers are held to strict, tolerances and have 
less variance than those of inferior quality. 

The standard capacitors recommended in 
the earlier part of t his article g've a range of 
.001 to 10 ntfd.. For larger capacity values 
it will be necessary to employ a larger stand- 
ard, approximately 5 ntfd., which will enable 
you to read up to 30 mfd. The best way of 
obtaining the 5 ntfd. unit is to purchase a 
5 mfd. oil filled motor starting or running 
condenser such as is used on certain refrig- 
erator motors. 

WARNING! Use only mica, oil filled or 
paper condensers for bridge standards. \lake 
sure that the 5 mfd. unit you purchase is of 
the oil filled type. 
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After purchasing the 5 mfd. condenser, 
measure its capacity using your 1 ntfd. stand- 
ard. It will probably turn out to be some- 
thing less than a full 5 mfd. However, you 
may use it as a standard and multiply its 
exact capacity by the ratio of the bridge. 
Thus, if the measured capacity of your oil 
filled condenser is 4.2 mfd., when it is used 
as a standard, a scale reading of 9 on the 
potentiometer PI, with the ratio switch in 
the high or No. 10 position, would indicate 
that the unknown capacitor has a value of 
9 times 4.2, or 37.8 mfd. Such capacities 
will probably never be encountered except 
in elect rol tic condensers. 

Note-mite procedure for measurement of 
electrolytic condensers will be covered in a 
later chapter. 

For measuring ;apacity values below .001, 
a standard of .001 or smaller may be used. 
However, it is best to use the substitution 
method. The substitution method of meas- 
uring capacity value below .001 mfd. is 
extremely accurate. The accuracy de- 
pends en t irely upon the accuracy of the 
calibration curve of a standard variable 

lenser, and is independent of any 
bridge errors, since the bridge conditions 
do not, change during the actual measure- 
ment of the capacity. The circuit for the 
substitution method of capacity measure- 
ment is shown in Figure 7. 

CS 

FicunE 7 

In the circuit you will note that condenser 
CV is variable, and that, CX indicates the 
unknown capacity, arranged to be connected 
across CV by means of a double pole low 
capacity switch, such as a small knife switch 
or other low capacity arrangement. 

The capacity of the variable condenser 
CV can he of any convenient value such as 
.0005, or .001 mfd., and the capacity stand- 
ard can be a .001 mica condenser. 

Condenser CX is connected across CV and 
the bridge is brought o balance by variation 
of PI and the phasing -ontrols. When the 
bridge is balanced, C\ s disconnected from 
CV and the dial of CV turned so as to in- 
crease the capacity sufficiently to restore the 
balance of the bridga. 1 he increase of ca- 
pacity noted on the dial of CV is exactly 
equal to the unknown capacity. 

Condenser CV might, well be one of the 
older "43 plate" straight line capacity con- 
densers, provided that it has good bearings 
and insulation. You may calibrate the dial 
of this condenser by placing it in shunt with 
a fixed capacity of .001 and measure its 
capacity at several settings in the regular 
bridge set-up, then draw a curve of the 
capacity vs. dial reading on graph paper. 

i 

To Measure Inductance 

To measure inductance, the bridge is set 
up as shown in Figure 8. 

FtctmE 8 

Note that the positions of the standard and 
unknown inductors are reversed from the 
positions given for the standard and un- 
known capacities. The unknown is con- 
nected in the C arta of the bridge, as is done 
in resistance measurements. 

Sufficient explanation has been given to 
enable us to avoid details as to the procedure 
for measuring inductance, a' it is carried out 
in exactly the saute manner as the measure- 
ments for paper condensers. 

The phasing controls will be found to be 
much more critical when measuring induct- 
ance values than when measuring capacity 
values. It is imperative that the phasing 
controls be carefully adjusted and in addi- 
tion do not forget, the use of the Wagner 
ground when making measurements of re- 
ceiver col la; ronentti. 

The largest inductor standard recom- 
mended for purchase was that of 1 henry. 
However, it is often necessary to measure in- 
ductance values much greater than the 10 
henry range obtainable with this standard. 
Therefore, we advise that you either make or 
obtain a shall iron cored col having an in- 
ductance of approximately 10 henries. The 
inductance of this coil can be accurately 
measured and it can he used as a standard 
provided that it is of rugged construction 
and well sealed against the absorption of 
moisture. Such an inductance standard of 10 
henries will allow a measurement of induct- 
ance values up to 100 henries. 

For measuring small values of inductance, 
it is best to use a variable inductance along 
the same manner as outlined for the use of 
a variable capacity for the measurement of 
small capacity values. Such a variable in- 
ductance may well be one of the older vari- 
ometers. However, it should be of good qual- 
ity and of rugged construction with pig -tail 
connections to the rotor. 

To Measure Capacity of 
Electrolytic Condensers 

There are two methods for measuring the 
capacity of electrolytic condensers. The first 
method is to form the condenser by placing 

it on its rated working voltage for 4 or 5 

minutes. 'Then disconnect the condenser, 
discharge it and proceed in the same manner 
of measurement as given for paper condens- 
ers. This method is particularly advanta- 
geous when working upon a receiver, in that 
the receiver may be turned on for several 
minutes, then turned off and the condenser, 
or at least one side of it, disconnected from 
the receiver circuit , and the bridge connected 
by means of flexible leads and the capacity 
measured. 

When measuring filter condensers, the 
phasing controls will probably have to be 
adjusted to balance the resistance between 
the standard and the unknown capacitor. 
This is especially true when measuring old 
electrolytic condensers. The resistance of an 
old electrolytic condenser may ruin to a 
fairly high value, and the phasing controls 
will give a rather close check as to the resist- 
ance of the condenser, because t heir dials are 
calibrated and the standard condenser will 
probably have an insignificant amount of 
resistance. The lower the resistance of an 
electrolytic condenser, the better its condi- 
tion 

The second method of measuring electro- 
lytic: capacitors requires the use of the ap- 
plication of a pxtlarizing voltage during the 
measurement. This calls for a special set-up 
for providing the polarizing voltage. 

WARNING! Be careful when using the 
arrangement shown in Figure 9. Make 
sure before turning on the high polarizing 
voltage that, t here can be no short to damage 
the equipment or to give you a shock. 

Note the blocking condenser in series with 
the head -phones. This condenser is for the 
purpose of preventing the flow of the direct 
"polarizing" voltage through the head- 
phones. The 1000 henry choke shown may 
be obtained from any one of the leading 
transformer manufacturers. It should be of 
such construction as to maintain a large 
value of inductance even when carrying a 

leakage current of as much as 10 or 20 milli- 
amperes. 

The procedure to be followed is to first 
connect the standard condenser, and then 
connect, in the unknown capacitor and to 
gradua ly raise the polarizing voltage, keep- 
ing an eye on the leakage current which is 
indicated on the milliantmeter. 

Do not raise the polarizing voltage too 
fast, as the condenser may have a very high 
eakage which is especially true if the con- 

denser has been on the shelf; i.e., not con - 
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netted to a polarizing voltage for some time. 
If such is t he case, it will require a minute or 

1 wo for t he condenser to age down, and as 
the leakage current drops. the voltage may 
be increased until the full working voltage 
of the condenser is reached. 

Be very careful, as a shorted condenser, 
or one with tiro high a leakage might, ruin 
your millianimeter. It is hardly necessary to 
point out that a high scale range should be 
chosen for the milliammeter until after the 
condenser has been aged down, or found to 
be in good condition at which time the milli - 
ammeter may be shifted to a lower range to 
ascertain I he exact leakage current. 

The procedure for measuring t he capacit y 
is the same as that outlined for paper con- 
densers, except that the phasing controls 
may require careful adjustment. 

Miscellaneous 
Bridge Measurements 

To ascertain the "impedance ratio" of a 
transformer, connect. a known resistance 
across eit her the primary or secondary. Then 
connect the other winding to the C arm of 
the bridge and use a resistor, of the same 
value as that across the transformer, in the 
D arm of the bridge and adjust, the bridge 
to the null point,. The ratio which is shown 
on the bridge will Ire the impedance ratio of 
the tra tsformer for the frequency at which 
the measurement was made. The voltage 
ratio of the transformer is the square root 
of the impedance ratio. 

Another use of the bridge is to ascertain 
the match of an output transformer to a lime 
or speaker, and in addition the impedance 
of various lines or speakers may be measured 
at different frequencies provided that a vari- 
able and calibrated oscillator is used with 
the bridge. 

DC Resistance 
Measurement 

The AC bridge cannot be used to measure 
the pure or DC resistance of coils. It is nec- 
essary to use a battery in place of the oscil- 
lator and a galvanometer or vacuum tube 
voltmeter in place of the head -phones when 
using the bridge to measure pure resistance 
values of coils. The connect ions of the stand- 
ard and unknown resistors is the same as for 
the AC resistance measurements, i.e., the 
standard in the D arm and the unknown in 
the C arm. The ratio and PI scale readings 
remain the same as for the AC procedure. 

Frequency Measurement 

One of the most unusual measurements 
that can ire made on the AC bridge is that 
of frequency measurement. 

The universal bridge may be used over a 
range of approx'uuttely 20 to 20.000 cycle.. 
The sot -up for the measurement is shown i11 

Figure 10. 

TO UNKNOWN FREQUENCY 

R 

The formula for balance of t his bridge circuit 
ís: when arm B is twive A the frepiency is 

1 

F= 
6.28 ltd Cd 

wherein 11(1 is esistance in olrnts and Cd is 
expressed in farads. The two condensers 
must be of the same \aloe and the two re- 
sistors mast also be of the saute value, thus 

he resistance of both Ile and 11d must be 
increased or decreased t hest' me amount until 
balance or the null point. is found. A single 
value of condenser capacity will allow a 
frequency range of ten to one to be covered 
with a suitable resistance change. It is not, 
advisable ionise a resistance value below 100 
ohms. This circuit and formula is given for 
the advanced experimenter who can work 
out the required values of It and C for 
different, ranges and carefully adjust and 
balance the bridge. An accuracy of I ¿, may 
be attained without extraordinary precision 
of parts. One should remember that it is 
difficult to distinguish between the funda- 
mental frequency for which the bridge is 
balanced and the harmonics for which it is 
not balanced. 

Vacuum Tube Volt meter 

The vacuum tube voltmeter is another 
very versatile and useful piece of equipment 
which is something every serviceman can 
well use to salve time and lighters his work. 
A vacuum tube voltmeter may be purchased 
from well known test equipment ntaiufao- 
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SI, S2=No. 10 JACK SW. 
53=1316 SWITCH 

FIGURE 11 

Curers, or one may be assenilrled that is quite 
accurate. Such a simple yet accurate vac- 
uum tube voltmeter is shown in Figure 1 I. 

The vacuum tube voltmeter illustrated is a 
useful and handy device for measuring DC 
or audio frequencies. It has a range of t hree 
to four volts which is easily multiplied by 
means of the voltage divider and therefore 
the useful range will extend up to twenty 
volts. 

When measuring 1)C the switch S2 should 
be closed and the irosil ive side of the circuit 
applied to the grid. An extra tap on the 
voltage divider switch will allow the reading 
of bias cell voltages which of course should 
never be undertaken with the voltage divider 
in I he circuit. 

This meter may not be sensitive enough 
for use with the bridge when reacting 1)C 
resistance values. 

Voltage gain and .ANC voltages are easily 
checked with this meter. In addition, it may 
he hooked across the ,\ VC circuit, for use as 
an indicator when aligning the receiver. 

The assembly should be placed in It neat 
box. If meters are scarce, we suggest that 
two 500 type pin tip jacks Ire used so that 
you may plug in your analyzer teeter and 
avoid the expense of a separate me ,er. After 
assentbly, turn on t lie sw itches and aith the 
input, shorted, the 15,000 ohm potentiometer 
adjusted tint t lie meter reads zero. Then by 
applying known measured voltages across 
the input and plotting the reading of the 
meter against the applied voltage, a curve 
may be established so that the true applied 
\ oil age may be read at any time. This meter 
will hold its calibration for long periods of 
time and is not affected by falling of the 
battery voltage, because t Iris is coin' rensa led 
by adjusting the 15,000 ohm potentiometer. 

A, B=I0Mn31% 
C=C15MP 

Auto Radio Interference 

FLIMIN\TING interference from auto receivers 
is a tedious and exasperating job. Quite often it 
is necessary to "hunt" for the trouble. When the 

noise or interference is noticed with the ear standing 
still, it is a good stunt to use a noise locator consisting 
of a small metal ball or disc attached to an insulating 
rod and having a shielded lead attached to the ball 
or disc and plugged -in or attached to the antenna 
lead-in of the receiver. With this device one may 
ascertain the point on the car where the noise is loud- 
est and in addition locate the various rods, wires and 
tubes which carry the noise to the antenna or to the 
receiver. 

There is no "cure-all" for auto radio interference 
because each car, although of the same make, presents 
different problems. \Ve suggest that you consult the 
following tabulated sources of troubles and cure. 

CHASSIS AND ANTENNA PICK-UP 
Two classes of interference exist in auto radio, chassis 
(lead) pick-up and antenna pick-up. To determine 
which one exists, ground the antenna lead close to the 
receiver. If the interference is eliminated, it is antenna 
pick-up. If interference continues, it is chassis or lead 
pick-up. 
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CHASSIS PICK-UP 
If interference is found to be chassis pick-up, be sure 
that all ground connections are clean and tight, all 
cables, tubes and pipes are grounded and are not rub- 
bing against metal body parts or the receiver itself. 
If receiver has been properly installed according to 
the manufacturer's specifications, as to suppressors, 
condensers, filters, and the receiver wires have been 
kept out of the motor compartment or have been 
properly shielded, there should be no chassis noise. 

ANTENNA PICK-UP 
If interference is antenna pick-up, be sure that the 
antenna lead is properly shielded from the receiver to 
the antenna and that it is well grounded. The antenna 
lead should be brought down the post nearest the 
receiver. It should never be brought down the saute 
post with the dome light wires. If an under car aerial 
is used, a .5 mfd. condenser should be put on the tail 
light and stop light wires to ground. In extremely 
bad cases, insert an R.F. choke in series. This choke 
consists of about fifty turns of No. I6 insulated wire 
on %-inch form. Keep antenna lead as far away from 
generator and starter as possible. If interference con- 
tinues, then systematically check all parts and condi- 
tions that sometime cause noise. 

ROTOR ARM OF DISTRIBUTOR 
The rotor arm of the distributor should be peened to 
reduce the gap between it and the contacts in the 
distributor head. The gall between the arm and con- 
tacts should be about .004 inches maximum. Care 
must be taken that the rotor does not touch 
any of the contacts. After peening dress the rotor 
down with a file to its original shape. If the rotor is 
double ended, both ends should be treated in the 
saute manner. One end should be completed before 
doing the other. It is better to peen the rotor than to 
build it up with solder, as solder soon burns away. It 
is now possible to purchase longer rotors. These are 
usually the same part number but with a suffix such 
as the letter A. Sometimes connecting a .002 to .006 
mica condenser directly across the primary breaker 
points of the distributor helps eliminate stubborn 
cases of interference. Adjust spark plug points to a 
gap of approximately .028 inches. 

IGNITION NOISE-LOW TENSION 
Remove the high tension wire between the coil and 
distributor, turn the ignition switch on and crank the 
car. If a click is heard in the speaker, it is an indication 
that at least part of the noise is front the distributor 
breaker points or the low tension circuit. In this rase, 
replace the primary lead running from the ignition 
coil to the breaker points of the distributor with No. 
14 shielded low tension cable. Ground this cable in 
two places with connections as short as possible. 1,1 

some cases, it may be necessary to replace the switch 
to ignition coil lead with No. 14 shielded low tension 
cable. staking a good ground on the shielding. Be 
careful of the shielded leads so that the coil, switch or 
distributor connections are not grounded. In some 
cases of persistent interference a small R.R. choke- 
about 25 turns of No. 11 wire-in series with the pri- 
mary distributor lead may be necessary. 

IGNITION NOISE. HIGH TENSION 
If, when making the click test, no clicking is heard in 
the speaker, then the interference is caused by the 
high tension secondary circuit of the ignition system. 
Low tension wires that are parallel or in tite field of 
the high tension circuits act as carriers and should be 
moved at least 3 inches from then[. Where the high 
and low tension wires a e housed in the same manifold, 
removing the low tension wire is usually sufficient. 

If the ignition coil is on the dash or under the cowl, 
one of two things must be done: 

First, shield the high tension coil to distributor lead. 
This can be done by covering the lead first with flex- 
ible loom and then with copper shielded loom, ground- 
ing one end to the coil frame and the other to the 
motor block or manifold. This lead should run as 
direct as possible from the coil to motor compartment 
even if it is necessary to drill a new hole in the dash. 
In some cases, it may be necessary to shield the entire 
coil. This can be done by shielding the coil with a 
copper can and grounding it to the coil mounting. 
Second, it may be necessary in some cases to stove the 
coil into the motor compartment because of the effect 
of the electro -magnetic field of the coil on the receiver. 
Mount the coil on the motor block as closely as pos- 
sible to the distributor, making sure that you have a 
good ground connection. The new primary wire should 
be No. 11 shielded lots tension cable. Do not run 
this wire close to the high tension leads and be sure 
the shield is well grounded. 

DOME LIGHTS 
The dome light is usually the greatest source of an- 
tenna pick-up interference. First check the dome light 
by disconnecting the dome light connection back of 
dash and grounding the wire. This should eliminate 
the interference. If so, put a 1 ntfd. cordenser from 
the dome light wire to ground at the corner post. It 
may also be necessary to place a small E.F. choke in 
series with the donne light wire. The condenser should 
be connected on the ammeter side of the choke coil. 
This choke coil consists of about 50 turns of No. 16 
wire wound on about a Y -inch wooden form. 

LOOSE CONNECTIONS 
Loose connections are a frequent cause of interference. 
Ile sure light bulbs are tight in their sockets, that all 
battery cable connections are tight and well grounded, 
that secondary leads at distributor and spark coil leads 
are making good tight contact. Ground all control 
cables and metal tubing that pass through the dash 
with a good short ground lead. Be sure that the gen- 
erator brushes and commutator are clean and in good 
condition. Otherwise filtering will be a waste of time. 
Sometimes it is necessary to use a .5 mid. condenser 
on the generator at the battery side in addition to 
the usual condenser. 

ACCESSORIES 
Accessories, such as lighters, electric motor heaters, 
horns, and light switches are often a source of inter- 
ference. In tltese cases the procedure is to try a con- 
denser from ground to the various accessories until 
the interference is eliminated, then install the con- 
denser in those places permanently. Spark intensi- 
fiers should not he used. 

PASSENGER BODY PICK-UP 
In some cars a person's body acts as a carrier of 
noise from the floor boards to the roof antenna. \Vhen 
this happens, shield the floor boards of the front seat 
by covering them with a copper screen and grounding 
it at several places to the frame. 

OVERCOMING SOME NOISES 
Radio spark plugs with built-in suppressors have been 
found very satisfactory, front both appearance and 
service standpoints. A .5 mfd. condenser from the low 
tension lead on the coil to ground has in some cases 
improved noisy reception and in others it has increased 
the noise. Only by experimenting on each installation 
can you determine whether to use this or not. Never 
attach any condenser to the low voltage lead 
running from the coil to the distributor. 

Dirty and improperly spaced spark plug and dis- 
tributor points are sure to cause noise. Clean and 
check them for proper gap and also check distributor 
condenser. 

LOCAL INTERFERENCE 
Interference picked up from powerlines and electrical 
equipment should not be confused with ignition noise. 
Electrical or outside interference will be heard 
whether car is running or not. Ignition noise should 
lie checked in a location that is free of outside dis- 
turbances. 

BODY NOISE 
Noise heard in the receiver when the car is in motion 
with the motor shut off mt+y be body or wheel noise. 
It is heard most often when traveling over rough 
streets or roads. These noises are caused by loose parts 
and connections. To eliminate this form of in erfer- 
ence, tighten all chassis bolts and loose parts, ground 
all "floating" parts and parts t hat are poorly grounded. 
Also check all cables, tubes and shafts that might be 
coming in contact with some other metal part of the 
car or receiver. 

WHEEL OR BRAKE NOISE 
The front brakes sometimes accumulate static and 
cause interference due to a poor ground in the front 
wheels and a peculiarly constructed lining. If this 
condition is suspected, set the car ir. motion, then 
with the motor shut off and the clutch disengaged, 
apply the brakes. If the interference is eliminated then 
the front wheels are the cause. To overcome this con- 
dition, use graphite grease or insert grounding springs 
in the internal hub caps. In the case of external brakes, 
it is necessary to ground the brake bands to the chassis. 

STATIC NOISE 
Tail light, stop light, head light or horn wires some- 
times pick up static charges from the tires and cause 
interference. To determine if these are at fault, drive 
the car from a dry pavement onto a wet one. If the 
wet pavement eliminates the noise, t hen the light wire 
should be shielded and the shield grounded. Noise is 

sometimes caused by the antenna being too close to 
body metal of car. Antenna should be checked for this 
condition. regardless of whether the car manufacturer 
or an individual has installed it. 

CHOKES 
It is necessary in a number of cases to use R.F. chokes 
in addition to bypass condensers in order to eliminate 
bad cases of noise. It may be necessary to use these 
chokes in any of the light [wires, the "A" battery lead, 
or evf n the voice coil or field leads of the speaker, if 
the speaker is a separate unit. In some cases, it is 
neces.ary to ground the windshield wiper and the rain 
trougns. The hood of the car should be well grounded. 
This can best be done by looping the hood tape at 
several points with metal braid and then soldering the 
braid -to the bulkhead:or to the inside of the radiator 
shell. The hood should be scraped free of paint where 
it contacts the braid. 

Storage batteries that test less than 5 volts with the 
set and all lights on should be inspected thoroughly. 
The battery acts as a large condenser that by-passes 
a lot of interference and if the battery is in poor con- 
dition interference will be increased. 

STATIC DISCIIARGE 
Parts of a car that are poorly grounded or not 
grounded at all sometimes accumulate charges of 
static electricity which, front time to time, is dis- 
charged to grounded parts and causes interference. 
Friction between tire and road may cause this. To 
overcome this static, attach a commercial brass wiper 
undue the retaining nut on the spindle so that it con- 
tacts the wheel hub or cap. In cases of wooden wheels, 
it is necessary to ground the rim to the hub. On cars 
having floating power, free wheeling, etc., a static 
discharge occurs whenever the motor is not delivering 
power to the drive shaft, because of the emergency 
brake being on the drive shaft. This interference may 
be eliminated by mounting a small carbon brush and 
holder so that the brush stakes contact with the 
emergency brake drum between the ends of the brake 
bands. Then ground the brush holder. 

SUMMARY 
The Galvin Mfg. Co. give the following suggestions in 
their "Motorola Service Manual" for the suppression 
of ignition interference. These hints are given in the 
order of their importance. 

1. .Apply suppressors to spark plugs and distributor. 
2. Apply generator condenser. 
3. Reroute primary wire from coil to distributor, 

keeping it as far as possible away from high ten- 
sion wire. 

4. Connect dome -light filter to dome -light wire at 
point where it enters front corner post. 

5. Shield high tension wire if coil is mounted on 
instrument panel. 

6. Shield antenna lead-in wire from radio set to top 
of front corner post. Ground shield at both ends. 

7. Shield primary wire from coil to distributor. 
8. Connect a .002 to .006 high grade mica condenser 

directly across the primary breaker points of the 
distributor. 

9. Mond the upper metal parts of the car body to 
one another and return a heavy copper bond from 
these points down to the bulkhead of the car. 
(This is usually necessary in cars using composite 
wood and metal body construction.) 

10. Bond [where necessary all control rods and pipes 
passing through the bulkhead. 

11. Shield head of coil when mounted on instrument 
panel. 

12. Cover floor boards of car with copper screening. 
13. Adjust spark plug points to approximately' .028 

of an inch. 
14. Clean and adjust primary distributor breaker 

points. 
15. In cars having rubber motor mountings, connect 

heavy bond from grounded side of battery directly 
to frame of car. 

16. Connect a .5 to 1 mfd. condenser from hot pri- 
mary side of ignition coil to ground. 

17. If ignition coil is mounted on driver's side of 
bulkhead, move it to the motor compartment side, 
using the saute holes for mounting. 

18. Clean ignition system wiring. Clean and brighten 
all connections. Replace any high tension wiring 
having imperfect insulation. 

19. Ground meta sun visor and rain troughs if nec- 
essary. 

20. Make sure hood of car is well grounded. Clean 
hold-down hasps on hot It sides. 

21. Ground instrument panel and steering column 
to bulkhead. 

22. \Vhen under -car aerial is used, connect a .5 mfd. 
condenser to tail and stop light wires. 
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TURNS PER VOLT 

60.-- 

30 
70 

CORE AREA 25 60 
SO. IN. SQ .CM: 

.1 .7 
20 50 

8 
9 40 

1.0 15 

FLUX DENSITY 30 
KILOLINES 

5Q. IN. 

90 

80 

70 

PER 

5Q. CM. 

14 

2 

.4 

.5 

.6 

.7 

.8 

4 

5 

10 

9 

8 

7 

20 

60 -10 .9 
1.0 

6 
7 

15 

50 -8 1.5 

2 
10 

40 15 10 

20 

30 4 
0 

5 

40 

5 

Transformer Turns -Per -Volt Chart 

Knowing the flux density, of the core area, the turns per volt for either a prima y or 
secondary may he determined by merely drawing a straight line from the flux 
density column through the core area column the extension of the line terminating 
in the turns per volt column. 
' Flux density is a quality of the kind of iron used. The flux density of different 
types of core material may be found by referring to any of the standard works on 
electricity. 

For convenience, the flux density column is divided into kilolines per square inch 
and kilolines per square centimeter. The core area is also divided into square inches 
and square centimeters. The turns per volt column gives values for sixty cycle on 
the left of the column and for twenty-five cycle on the right. 

Conversion 
Factors for conversion -alphabetically arranged. 

z 
CC 

- 400 

300 

- 200 

150 

- Ó0'I 
- 90 

80 
70 

- 60 

50 

40 

- 30 

- 20 

= l5 

- 10 

N 
6 

10 

- S 11 

V 
z 

V 

z 

20,000 

-10,000 
=6,000 
-4,000 
-3,000 

=1,000 
600_-- 

-400 -' ---_ 
-300 
-200 1- 

10- 
8- 
6- 
5- 
4- 

3- 

2- 

-100 
-80 
-60 
-40 
;30 
-20 

-10 

-6 
-4 

-2 

-1.0 
-.8 
;.6 

7.3 

.8 

.2 

-5 

-4 

-3 

-1.5 

-.75 

Coil Turns, Inductance and Diameter 
Knowing the turns of a coil, its length of winding, and the diameter, the inductance 
may be found by using a straight -edge from the turns column to the ratio (length 
of winding) column, intersecting the axis column; then a second line from the inter- 
section of the axis column to the diameter column. The inductance in microhenrys 
will be the point where the second line intersects the inductance column. In the 
above chart the first line is laid from 100 turns to 2.5 ratio (which is length of 
winding), this first line intersecting the axis at 3.8 on the scale. The second line is 
from 3.8 on the axis scale to the 2 inch diameter, intersecting the inductance column 
at 600 microhenrys. 

Knowing the diameter, ratio and the inductance, the number of turns may be 
found by reversing the process. As shown in the chart, draw a line from 2 inch 
diameter through the 600 microhenrys intersecting axis at 3.8 on the scale; then run 
line from 3.8 on axis Scale to 2.5 on ratio (length of winding), the extension of this 
line cutting the turns scale at 100 which is the number of turns. 

After finding number of turns, consult wire table to determine size of wire which 
will permit given number of turns in a given length of winding. 

Multiply 

Amperes 

Amperes 

Amperes 

Cycles 

Cycles 

By To Get 

X 1,000,000,000,000..micromicroamperea 

X 1,000,000 microamperes 

X 1,000 milliamperes 

X .000,001 megacycles 

X .001 kilocycles 

Multiply By To Get 

Micro -ohms X .000,001 ohms 

Microvolts X .000,001 volts 

Microwatts X .000,001 watts 

Micromicrofarads... X .000,000,000,001 farads 

Micromicro-ohms... X .000,000,000,001 ohms 

Farads X 1,000,000,000,000.. micromicrofaraas Milliamperes X .001 amperes 

Farads X 1,000,000 microfarads Millihenrys X .001 henrys 

Farads X 1,000 millifarads Millimhos X .001 mhos 

Henrys X 1,000,000 microhenrys Milliohms X .001 ohms 

Henrys X 1,000 millihenrys Millivolts X .001 volts 

Kilocycles X 1,000 cycles Milliwatta X .001 watts 

Kilovolts X 1,000 volts Ohms X 1,000,000.000,000.. micromicro-ohms 

Kilowatts X 1,000 watts Ohms X 1,000,000 micro -ohms 

Megacycles X 1,000,000 cycles Ohms X 1,000 milliohms 

Mhos X 1,000,000 micromhos Volts X 1,000,000 microvolts 

Mhos X 1,000 millimhs Volts X 1,000 millivolts 

Microamperes X .000,001 amperes Watts X 1,000,000 microwatts 

Microfarads X .000,001 farads Watts X 1,000 milliwatts 

Microhenrys X .000,001 henrys Watts X .001 kilowatts 

Mccromhos X .000,001 mhos 

Conversion Table 
Frequency to Wavelength 

300,000 
Wavelength Frequency. in Kilocycles 

in = or 
Meters 300 

Frequency in Megacycles 

Long -Wave 
Broadcast Band Short Waves 

Frequency 
Kilocycles 

Wavelength 
Meters 

Frequency 
Megacycles 

Wavelength 
Meters 

550 545 1.5 200 
600 500 2 r50 
650 461 3 100 
700 429 4 75.0 
750 400 5 60.0 
800 375 6 50.0 
850 353 7 42.9 
900 333 8 37.5 
950 316 0 33.3 

100(1 300 10 30.0 
1050 286 11 27 3 
1100 273 12 25.0 
1150 261 13 23.1 
1200 250 14 21.4 
1250 240 15 20.0 
1300 231 16 18.8 
1350 222 17 17.6 
1100 214 18 1(6.7 
1450 207 19 15.8 
1500 200 20 15.0 
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Characteristics of Receiving Tubes 
THE time has long since passed when a serviceman, an 

amateur or an engineer could quote from memory the 
"basing" and all the "characteristics" of the available 
vacuum tubes. From a modest beginning, the number of 
types has increased to a total so great that, not even the 
type designations can be memorized with assurance. The 
purpose of the consolidated tube charts shown on following 
pages, is to group the essential data on each t>pe so that 
information may be had in a minimum of time. 

Glass Octal Base Tubes 
In studying the vacuum t ubes available today, two groups 
can be formed. The first includes tubes of the conventional 
glass type manufactured prior to the introduction of the 
metal tube in April, 1935. The second group includes all - 

metal tubes and several classes of glass tubes designed to 

be interchangeable with metal tubes. 

Glass tubes designed to be interchangeable with the all - 

metal types can be subdivided into two general classifica- 
tions. First of these is the "G" classification (or group) in 

which the tubes are glass but, are equipped with the octal 
base first introduced on metal tubes. 'These "G" tubes, 
except for the base, appear to be exactly like certain of the 
conventional glass tubes and indeed they are. For example, 
type 6K7G is a 78 with an octal base and type 6A8G is 

type 6A7 with an octal base. When fitted with a "glove" 
shield, these tubes are practically interchangeable with the 
all -metal 6K7 and 6A8 types. 

Metal -Glass Tubes 
The second group includes the "metal -glass" tubes. These 
MG tubes are the conventional glass types which corre- 
spond in characteristics to the all -metal tubes but they 
are equipped with the octal -type base and are covered 
with a close -fitting sleeve cover of shield metal. In 
general they are designated with the same number used 
for the all -metal tubes followed by the suffix MG. In 
receivers of modern design, the MG t ubes like those in the 
G classification can be substituted for all -metal tubes with 
small realignment adjustments. The smallest of the metal - 
glass tubes are the "Coronet" type. These, except for 

height, correspond to the regular MG tubes, although they 
are designated with the same type numbers which apply 
to the all -metal tubes. 

Present Numbering System 
The application of type designations to vacuum tubes was 

a haphazard process until the Radio Manufacturers Asso- 

ciation set up a committee of engineers from the radii, tube 
industry to handle the numbering of tubes and associated 
problems connected with the new types. From this com- 
mittee came the present numbering system of: a numeral 
to indicate approximate filament or heater operating volt- 
age; a letter to show the function of the tube, and a num- 

eral to indicate the number of elements. Thus the 257.5 

tells by its first numeral group that the filament or heater 
operates at approximately 25 volts, by the letter Z; that the 
tube is a rectifier, and by the final numeral that the tube 
has five connected clemen s: i.e., two plates, two cathodes 
and one common beater. Reference to the charts will show 
that more than seventy-five tubes appear under the old 
numbering system of an arbitrary numeral. No doubt there 
are many more tubes in this class which for some reason 
(usually poor adaptability to circuits) were dropped by the 
manufacturer who introduced them. 

Special Tubes 
Among the special tubes listed in the charts are several of 
the "spray shield" type introduced by Majestic. The re- 
placenent, tubes now furnished for them are no longer 
sprayed with metal in most, cases, but are fitted with a 
"glove shield" soldered at the joints. 

Socket. Connect' 
The basing views shown with the tube charts are for the 
bot tour of t he t ube base or the bol tom of the socket. This 
arrangement, provides the clearest picture of connections, 
since construction (or service) involves the bottom of the 
base in all cases. The pin numbering, looking at the bottom 
of the base or socket, runs clockwise. In the conventional 
,base glass tubes, with the filament or heater pins toward 
the observer, the left-hand pin is number one. In the octal 
base tubes, looking at the bottom of the base, the first pin 
in a clockwise direction from the key is the No. 1 pin. 
While this explanation is unnecessary in reference to the 
base diagrams shown, it is useful in checking the basing 
of new types where the pin numbers and their correspond- 
ing internal connections may be published without a 
diagram. 

Plate Supply Voltage 
The data given in the tube charts covers essential points 
of interest for each type. It should be noted that the plate 
supply voltage is indicated. In resistance -coupled ampli- 
fiers, the actual plate voltage will be considerably lower 
due to the drop in the plate resistor. In adjusting bias to the 
proper value, this lower plate voltage should be taken 
into account. 

Internal Capacitance 
The values of internal capacitance are useful in the design 
of radio -frequency circuits and in figuring shunt effect on 
high audio frequencies in high -gain, resistance -coupled 
amplifiers. 

Filament voltages should be held within a few percent 
for the older thoriated, tungsten -filament tubes such as the 
OlA, V99 and N99. Oxide -coated filaments and the heaters 
for oxide -coaled eat hode t ubes should be maintained within 
10 percent of the rated values. 
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MALLORY -YA) -5 --LEY RADIO SERVICE ENCYCLCPEDIA VITAL SERVICE DATA -Tubes 

SPECIAL TUBES 

TN 
ypeo. 

FI LA M ENT ItASIN G CII Alt ACTIi1t 1ST 1CS 

Volts Amps. View Shield Conn. to USE AND DIM ENSIGNS 

2S/4S 2.5 1.35 SD Cathode Pin Approximately 40 Ma. on each Diode Plate at 50 volts I).C.; Duplex 
Diode Detector. 

X4S 2.5 1.75 SE Cathode I'in Sume as 24A 

275 2.5 1.75 SE Cathode Pin Scone as 27 

35/515 2.5 1.75 SE Cathode Pin Same as 35 

555 2.5 1.0 6G Cathode I'in Same as 55 5 6 2.5 1.0 5A Cathode Pin Scone as 56 

57S 2.5 1.0 6F Cathode Pin Same as 57 

G7AS 6.3 0.4 61' Cathode Pin Sume as 6C6 except Jteeter Amps. 

GOS 2.5 1.0 6F Cathode Pin Same as 58 

58AS 6.3 0.4 6F Cathode Pin Same as 61)6 except Ileater Amps. 

7C.S 6.3 0.3 6G Cathode Pin Same as 75 

85AS 6.3 0.3 6G I teeter pin Adjacent 
to Cathode Pin 

S lar to 85 except Amp. Factor =20; Mutual Cond. = 1250; Plate Curr. = 
5 5 Ma.; Plate Volts =250 V; Grid Bias = -9V. 

18211 5.0 1.25 4D No Shield Similar to 45 except Fil. Volts, Amp. Fact. =5.0; Mutual Cond. =1500; Plate 
Curr. =18 Ma.; PI. Volts =250V; Gr. Bias = -35V. 

183 5.0 1.25 41) No Shield Similar to 45 except Fil. Volts; Atop. Fact. =3.0 Mut. Cond. = 1500; Pl. 
Curr. =20 Ma.; 1'l. Volts =2a0V; Gr. Bias = -58V. 

485 3.0 1.25 5A No Shield Similar to 27 except Heater Volts; Atop. Fact. = 12.8; Mut. Croad. =1300; PI. 
Corr. =5.2 Ma.; PI. Volts =180V; Gr. Itias = -10V. 

DGO 2.0 0.12 5K No Shield Similar to 33 except Fil. Amps; PI. Corr. =7 Ma.; Power Output =0.45 
Watts; PI. & Ser. volts=135V; Max. Cont. Gr. Bias = -16.5V. 

ftA7S 2.5 1.0 7C Cathode Pin Same us 2A7 

RZte 
2.5 1.5 411 No Shield Similar to 1V 

G84 

6A7S 6.3 0.3 7C Cathode l'in Saíne as 6A7 

61375 6.3 0.3 7D Cathode Pin Same as 6137 

(IC7 6.3 0.3 7G Separate Pin Same us 85A -S 

61)7 6.3 0.3 711 Separate I'in Same as 6C6 

6E7 6.3 0.3 711 Same as 61)6 Same as 61)6 

6F7S 6.3 0.3 7E Cathode Pin Same ua 6F7 

6Y5 6.3 0.8 6J Separate 1'ín S' 'lar to 621/84 

625 
12.6 0.4 

6K No Shield Similar to 6Z4/84 
6.3 0.8 

COMPARISON CHART -Similar Characteristics BASE CONNECTIONS -Octal Base 2 -Volt Glass Tubes 
Octal Base Metal Octal 

Glass Glass Metal Glass Base 
I 

Equiv. 1 2 3 4 5 6 7 8 Top 
"G" Types. Types Cap 

5Y3 5Z4M G 80 
1C7G 106 NC +F P G,G, Ga Gx -F NC Gs 

6A8G 6A8MG 6A8 6A7 
I D5G I A4 NC +F I' Gr NC - -F NC G1 

6C5G 6C511IG 6C5 
11)76 I A6 NC +F P (;uGtt G. G: -F NC G4 

6FSG 6F5MG 6F5 75 'Triode 
IE5G 1111 NC +F P G2 NC - -F NC G1 

6F6G 6F6M G 6F6 42 
IFSG IF4 NC +F 1' Gs G, - -F NC - 

6H6G 6H6\1G 6116 
I I -14G 30 NC +F It NC G, - NC - 

6J7G 6J7MG 6J7 77 
I Ii 6(; 1115/25S NC 4I' P D(+) D(-) (; -F NC - 

6K7G 6K7MG 6117 78 
IJ6G 19 NC 1'a Ga G: Pr -F NC - 

6L7G 61.7 M G 6L7 

6N7G 6N7MG 6A6 TABLE OF COMPARATIVE TYPES 

6N6AMG 6115 Octal Base Metal 
Glass Glass Metal Glass 

6Q7G 6Q7MG 6Q7 
5\'I 83V 

6117G 6117MG 6117 61.6G 616 

6X5G 6X5111(; 6X5 IC'G 106 
1D5G lA4 

6116 6116 75 ID7G 1 A 6 

6P7 6P7 6F7 I E5G IBL 

IF 5G IF4 
25A6G 25Á6M( 25:\6 43 

I I14(: 30 

2526G 257.6MG 2526 2525 II -16G 1115/25S 
IJ6G 19 

201 



Tubes-VITAL SERVICE DATA MALLORY-YLEY RADIO SERVICE ENCYCLOPEDIA 

SOCKET CONNECTIONS -BOTTOM VIEW 
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See payes 206, 207 and 208 for additional Socket Connections. 
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SUPPLEMENTARY SOCKET CONNECTIONS BOTTOM VIEW 
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See pages 202, 207 and 208 for additional Socket Connections. 

BIAS RESISTOR CALCULATIONS 
_ 7 ! A TNT TlI 1) 1ii i T i A 

Co 

©© '749 

ó Y08-W 
2111U 11t111\ - 

TilE service man often finds it necessary to replace the 
grid bias resistor in receivers employing a self -biasing 

arrangement for obtaining the proper grid voltage. When 
the resistance va ue is not known, it may be ca culated by 
dividing the grid voltage required (at the plate voltage at 
which the tube is operating), by the plate current in am- 
peres, plus the screen current in amperes, t imes the number 
of tubes passing current through the resistor. 

Under this rule, the grid bias resistor value is given by 
the following formula: 

Il 
Ec, x 1,000 

(IB lc2)n 

where: B = Grid bias resistor value in ohms. 
Ea, = The grid bias required in volts. 
IB = The plate current of a single tube in milli- 

amperes. 
Ic2 = The screen grid current of a single tube in 

milliamperes. 
n = The number of tubes passing current through 

the resistor. 

Example-It is desired to determine the value of bias 
resistor used to obtain the proper value of grid bias on 
three type '35 tubes working in the radio frequency stages 
of a receiver. First, determine the plate and screen voltages 
employed in this set. Suppose, in this case, it is found that 
the plate supply voltage is 250 and the screen voltage is 90. 
Looking in the characteristics chart on page 195, it is found 
that the proper grid bias for the '35 under these conditions 
is -3.0 volts. In addition, the plate current is 6.5 milli- 
amperes. The screen current is 2.5 milliamperes. Substi- 
tuting in the formula, 

- 3.0 x 1,000 - 111 ohms 
(6.5 2.5)3 

The value of grid bias resistors can be calculated in this 
manner for any type and any number of tubes. In the case 
of triodes, the screen current term drops out entirely. 

Be sure to determine the plate voltage at which the 
tubes are working, the number of tubes being supplied 
from the bias resistor, the screen voltage (if a tetrode or 
pentode), the correct value of grid bias voltage required 
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(whether the tube cathode is operated from A.C. or D.C. 
will affect the value of bias voltage), and the plate and 
screen current, for the given plate voltage. 

In the case of resistance -coupled amplifiers which em- 
ploy high resistance in the plate circuit, it must be re- 
membered that, the plate voltage is equal to the plate 
supply voltage minus the voltage drop in the plate load 
resistance caused by the plate current. The net plate 
voltage alone determines the correct va ue of grid bias. 

The foregoing methods of calculations apply to self bias 
only. 

Size of Bias Resistors-In addition to having the 
proper resistance, a resistor should have sufficient size and 
heat dissipating ability to carry the current. The actual 
wattage dissipa ed in a resistor can easily be calculated 
from the following application of Ohms law: 

E = voltage across resistors 
Watts =-E2 where 

R If = resistance in ohms 

When selecting the proper resistor for a given application, 
the actual wattage given by the formula should be mul- 
tiplied from two to ten times, depending upon such fac- 
tors as air circulation, mounting position, and amount of 
heat which may be developed without injury to other 
parts. For a given dissipation, the larger the resistor, the 

lower the operating temperature per unit of area. 
Cut -Off Bias-Every serviceman should be familiar 

with the formula for calculating "cut-off." This is the 
point where plate current ceases to flow as the grid voltage 
is made increasingly negative. In volume control circuits, 
the control range should never be extended into the 
"cut-off" region, otherwise serious distortion will result. 
The formula for triodes is: 

"Cut-off" voltage - Plate voltage 

Mu 

"The cut-off" voltage for tetrudes, pentodes and variable 
mu tubes cannot be calculated from this simple formula, 
and should be obtained from the tube manufacturers 
tables. 

The Gain or voltage amplification of resistance coupled 
audio stages can easily be calculated from the following 
formula: 

Voltage Ampiification - Mu X RI 

Ill lip 

where Mu = Amplification constant of tube 
R1= Load resistance 

Bp= Plate resistance 

(See pages 202, 206 and 208 for other Socket Connections) 

H 
P. -r 
2N .6 Oat." 

11.0. P a Pent M p.m." 
25A7 

(Half Wove Rect Pentode' 

F 46.1v.04A F 

46A1 
(Bol ost) 

ADDITIONAL TUBE SOCKET CONNECTIONS 
( Bottom View) 

Not shown on preceding pages 

6.3V,0.6A 

RK33 
P 

(Double Tnode) 

N 6.3V,0Á6 H 

D 

56A5 
(Triode) 

H 100.,036..ACorDC N 

96 
(Half Wove M V Red.) 

2.50,0.56 
_ 

T 

2F5 -2G5 
(Tuning Indicotor) 

6.30,0.36.6CorDC 
H X 

K 6Z3 P 

(Half -Wove Recl.) 

630.0.56,ACorDC 

6.3V.0.3A 

T 0 
6F5-605 

(Tuning Indicator) 

6 3v,0.3A.6CorDC 
H H 

12.6V,0.3A.AC or DC 

H H 

K HZ50 P 

98 (Half -WoveRect.) 
Tull -Wove M.V Rect .) 

X 63.4.. 677.4 

6D5 
(Power Amplifier Pentode) 

H 75V, IA_ 6C H 

D 90 
(Double Grid Detector) 

6 3V.,0.3A.ACotDC 
H H 

1H01fWove M. V Rect.) 

H 25V, 0.36 N 

K 25Y5 K 

(Rect. Doubler) 

6.3V_ 0.46.. AC or DC 
H 

IDoubleGrid Detector) 
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Tubes-VITAL SERVICE DATA MALLORY-YILEY RADIO SERVICE ENCYCLOPEDIA 

TOP BOTTOM 

QUICK REFERENCE CHART 
Showing Tube Sócket Connections-Both Tops and Bottoms' 
TOP BOTTOM, Type 

OOA 

OlA 
0Z4 
1A4 
lA6 
1B4 
IBS 
106 
1C7G 
1D5G 
1 D7G 
1E5G 
1E7G 
1F4 
1F5G 
1F6 
1F7G 
1H4G 

H , 1H6G 
1J6G 

V 
~ 1V 

2A3 
- 2A5 

2E5 
2F7 

H 2G5 

p 
p 2S -4S 

2Z2 -G84 
- 5V4G 

5W4 
SX4G 
5Y3 
5Y40 
523 
5Z4 
6A3 
6A4 
6A6 
6A7 
6A8 
6B4G 
6B5 
6B6 
6B7 
6B8 
6C5 
6C6 
6C7 
6D5 

Socket Type Socket Type So:ket 
16 6D6 21 30 16 
16 6D7 27 31 16 
60 6D8G 39 32 3 

3 6E5 12 33 19 
23 6E6 34 34 3 

3 6E7 62 35 6 
22 6F5 38 36 6 
23 6F6 51 37 5 

39 6F7 31 38 6 
55 6G5 12 39 6 
39 61-16 53 40 16 

55 6J5G 37 41 7 
42 6J7 52 42 7 
19 6KSG 50 43 7 
56 6K6G 51 44 6 

10 6K7 52 45 16 
43 6L5G 37 46 19 

57 6L6 51 47 11 

44 6L7 59 48 7 

58 6N5 48 49 11 
15 6N6 61 50 15 
16 6N7 46 53 33 

7 6P7 47 55 9 
9 6Q6G 63 56 3 

30 6Q7 40 57 21 
40 6R7 40 58 21 

35 6S7G 52 59 24 
12 6X5 52 71 14 
31 6X5G 63 75 
12 6Y5 13 76 5 

20 
1 

6Z5 
10 

26 
16 

77 
78 

2: 
2: 

45 11 17 79 25 
45 12 16 80 
64 12A5 36 81 1 

45 12A7 28 82 . 
64 1223 15 83 2 

2 15 8 83V 
54 18 7 84 2C 

16 19 8 85 5 

19 20 16 89 21 

34 22 3 V99 17 

30 24A 6 X99 I 

39 25S 22 182B 16 
37 25A6 51 183 16 
11 25A7 62 485 5 

40 25B5 11 950 19 
35 25N6 61 BA IS 
43 25Y5 24 BH 18 

37 2525 24 BR 4 
21 25Z6 53 LA 19 

14 26 16 RK33 32 
37 27 5 

TOP 

TOP ,BOTTOM 

BOTTOM TOP BOTTOM 

TOP BOTTOM 

MS 

38 

Some Servicemen Read TUBE SOCKET CONNECTIONS One"Way, Some the Other. This New Chart Shows Both. 

208 Other Socket Connections shown on pages 202, 206 and 207. 



MALLORY-YEY RADIO SERVICE ENCYCLOPEDIA Tubes 

t 

6J7 
Oscillator 

6K7 
I. F. 

Amplifier 

6L6 
Output 

6R7 
Detector- 
Amplifier 

6Q7 
Detector- 
Amplifier 

6N6 
Output 

-.ACTUAL SOCKET VOLTAGES 
Measured to Chassis with 1000 -ohms -per -volt D.C. Instrument . 

A.C. Sets A.C.-D.C: Sets 

150 to 220 75 so 90 -- 
-150 to 200 70 to 90 

--IS to 18 -5 to -9 

230 to 255 

_0 to 7 

-100 to 125 

-O to 3 

0 to 8 

-0 

90 to 107 

0 

90 to 107 
0 

3 to 7 

255 to 280 90 to 107 

-250 to 268 

-0 to 16 

90 to 107 

0 to 11 

0 to 15.7 0 to 10 

130 to 175 55 to 75 

A.C. Sets 

245 to 260 
95 to 130 

0 to -0.2 

130 to 165 

-5 to 20 

o to 4.5 

A.C.-D.C. Sets 

82 to 107 - 50 to 65 

(Trans.) (Res.) 
245-270 90-100 - 62 to 95. 

O O 

7-9 S 1.5 to 3 

(Trans) (Res.) 
125 75 55 to 75 

150 90 

0.2 0.2 0 

O 0 0 to 
1.5 1.5 

225 to 245 90 to 107 - { Small Small 250 to 260 90 to 107- 
-0.2 to -0.5 -0.1 to -0.2 - - 

3 to 5 1 to 2 

80 to 130 55 to 75 -0.4 to 3 -0.1 to -0 - - 1 Small Small -0.3 to -3 -0.1 to -1 

2 to 6.5 1 to 2 

220 to 285 90 to 105 

230 to 290 90 to 10S 

0 to 4 0 to 2 

0 0 

(Signal Volt.) (Signal Volt.) 

0 to -3 0 to -1 _ 

0 to -3 0 to 3 

250 to 270 85 to 105 

75 to 100 
-0.4 

-2 to -7 

SO to 65 - - 
-0_2- 

,6A8 
Mixer 

6C5 
Amplifier 

Here's a new service chart idea designed to speed up location of set trouble. 95% of 
all receivers using the tubes .Illustrated apply voltages within the limits shown. 

6F5 
Amplifier 

6F6 
Output 

6H6 
Detector- 

A. V. C. 

6L7 
Mixer 
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Tubes NALLoRT-YA2cLEY RADIO SERVICE ENCYCLOPEDIA 

6A7 
Mixer 

6B7 
Detector- 
Amplifier 

6C6 
Detector 

6D6 
I. F. 

Amplifier 

6F7 
Detector 

I. F. 

Amplifier 

41 
Output 

ACTUAL SOCKET VOLTAGES 
Measured to Chassis with 1000 -ohms -per -volt D.C. Instrument 

A.C. A.C.-D.C. 

230 to 265 97 to 134 

- 90 to 110 

'137 to 180 

-3 to -7.5 

-2.5 to 5 

115 to 135 

0 

0 

75 to 105 

0 

0 

63 to 80 

80 to 112 

-2.6 to -8 

2 to 2.6 

25 to 45 
0 

0 

20 to 35 
0 

I to 2 - 1 to 1.5 

A.C. I A.C.-D.C. 

225 to 247 -{- 75 to 105 

240 to 260 
-1 to -7 

80 to 110 

-0.3 to -1.5 

0 -t 0 

75 to 105 

95 to 120 - 
-0.3 to -l.7- 

0 

80 to 95 30 to 35 

0 to 30 0 to 22 -0.1 to -0.2 0 

o to 2.6 - 0 to 2 -O.lto-0.2 0 to -0.1 
25 to 75 - 18 to 45 0 ' 0 

o - o 

O to 2.6 - 0 to 2 

-225 to 265 

r -2.8 to 6.6 '-i - 90 to 120 

0 

--2.5to 6.6 - 

110 to 135 

118 to 140 

45 to 60 

- 0 

0 

97 to 105 

3 to 3.5 

115 to 140 .1- 35 to 48. 

97 to 105 

0 

0 

7.2 to 10 
3 to 3.5 

83 to 105 
225 to 250 

20 to 35 
70 to 105 2.7 to 6.5 

0 90 to 115 

0 0 

2.5 to 6.5 

220 to 245 - 75 to 105 

'225 to 255 -- 93 to 110 

-1 to -6 - -0.3 to -1.5 

118 to 135 

0 

2 to 2.5 

-0.01 

15 to 17.5 

- 3.5 to 4 8 

- 107 to 120 

-.- 2 to 2.6- - 80 to 107- - 0 

.. 2 to 2.6. 

Here's c new service chart idea designed to speed up location of set trouble. 95% of 
all receivers using the tubes illustrated apply voltages within the limits shown. 

42 
Output 

43 
Output 

75 
Detector- 
Amplifier 

76 
Audio 

78 
I. F. 

85 
Detector- 
Amplifier 
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38 
Audio 

ACTUAL SOCKET VOLTAGES 
Measured to Chassis with 1000 -ohms -per -volt D. C. Instrument 

A.C. A.C-D.C. A.C. A.C.-D.0 

145 to 170 -- 105 to 115 

ISO to 185 -- 95 to 105 

O 0 

11 to 14.5 -- 9 to 11 

240 to 277 

100 

0o 7 

to 110 77 =___ _ o 

\ - 7 to 20 
Mixer 

78 
R. F. 

Amplifier 

6B5 
Audio 

6C6 
Detector 

R. F. 

Amplifier 

C - -R 

80 to 115 

0 

105 to 115 

0 

17.5 to 22 

- 245 to 275 -- 105 to 120 

0 

160 to 170 

0 

0 to 3.1 

2 to 2.5 

85 to 95 

0 

Oto 1 - 0to 1- 

2.6 to 4 - 2 to 3- -- 

65 to 75 - 65 to 85- -- 

0 - 0 

2.6to 4 - 2to 3.5-- 

232 to 265 -^ 99 to 110 

0 to 2.5 

90 to 110 

0 

0to 3- 
105 to 115' - 

O - - 

O to 3.5 - O to 3 

- 93 to 102 
v 

- 102 to III - 
2 - 0 to -0.6- 

2 to 2.5 - 10 to 12.5- 

' 225 to 285 - 90 to 105 

215 to 265 - 90 to 105 

o - o 

0 to 4 - 0 to 2 

35 to 40 - 18 to 22 

- - - - - 0 

- 20to 

J- 
26 

3 to 5 

- 4 to 7 

- 80 to 110 

- 0 

0.1 to 0.5 

12 to 15 

0 

17.5 to 22 

105 to 118 

2.5 to 3.5 

90 to 118 

0 

- 2.5 to 7 -`- 2 to S 

--- 105 to 115- - 90 to 115 - 

° - o -C- ) C 

6J7 
Detector 

6K7 
R. F. 

Amplifier 

25A6 
Audio 

l Tr, i 25B 
Alidio o - 

240 to 265 - 105 to 118- 

O 0 

O - 0 - -/'- - 
1 -1 to -2.5 - -I to 

245 to 265 

0 

0 

0 

0 

-1 to 3 --- -I to 2.8 -- 

Here's a new'service chart idea designed to speed up location of set trouble. 95% of 
all. receivers using the tubes illustrated apply voltages within the limits shown:. 

6E5 
Tuning 

Indicator 

Tuning 
Indicator 
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Mallory Replacement Rectifiers MALLORY-YEY RADIO SERVICE ENCYCLOPEDIA 

Mallory Replacement Rectifiers 
Mallory Replacement Rectifiers 

for Chargers, Roosters, Eliminators 
and Speakers 

Catalog 
Number 

Replaces 
Old Types Number 

41AB 
W8A3 
12A1 BY 
12C1 
16C3 
16C3B 
16CD3 
WI611 
20A1 
V 20A 1 

W24A 1 

65-10 

XB4 
4A3 
XP12, UPS 
X112, X12, UI2 
X116, X16, ME16 
X616, M16 

X20 

SECTION THROUGH SINGLE JUNCTION 
of Mallory Dry Disc Rectifier 

1. Magnesium 5. Steel Washers 
2. Copper Sulphide 6. Protective Covering 
3. Non -Polarizing Barking 
4. Alloy Steel Spring Washer 

TYPICAL APPLICATIONS OF MALLORY 
DRY DISC RECTIFIER 

Es. 

6 -Volt But cry Charger 

Resistance Load 

Filtered Power Supply 

Power Supply 

212 

t 

0 
o 

7 

The increasing use of Mallory Dry Disc 
Rectifiers by manufacturers of battery charg- 
ers, boosters, eliminators, public address sys- 
tems, pin game power packs and other DC 
apparatus operated from AC lines, opens up 
a new and profitable field for the serviceman. 
The same high quality and precision design 
has been built into a line of Mallory Replace- 
ment Rectifiers for this field as listed below. 

The replacement reference contains the 
more popular applications for which Mal- 
lory Rectifiers are carried in stock. Mallory 
can supply replacement rectifiers made to 
order for many other applications not listed 

here at slightly higher prices. When ordering 
supply name and make of unit giving all 
information on name plate and send in old 
rectifier if possible. 

Mallory engineers are always anxious to 
work with servicemen on any rectifier ap- 
plication. Upon receipt of complete circuit 
specifications and load requirements, they 
will he pleased to advise the proper use of 
Mallory Rectifiers together with the proper 
transformer and other circuit components. 
Mallory engineers will welcome hearing from 
any serviceman concerning any unusual rec- 
tifier applications. 

General Replacement Reference 

Make Application Model 

Use 
Mallory 
Rectifier 
Cat. No. 

Acme Charger 4A1 B 
Amervox Speaker I6C3 13 

Arvin Charger 400 \V8A3 
Arvin Charger 500 I6C3 
Arvin Charger 600 16C3 
Bernard A Eliminator 16C3B 
Bernard Charger 4A113 
Bosch Charger 25011 16C3 
Bosch Charger 250J 16C3 
Brash A Eliminator 16C3B 
Briggs-Strat ton Charger 16C313 
Cadillac Bat. Booster A1100 16CD3 
Cadillac Charger A 1180 I6CD3 
Chevrolet Charger 25013 16C3 
Elkon A Eliminator 16C3B 
Elkon Charger B 4A1 B 
Elkon Charger E 12C1 
Elkon Charger T 4A 1 B 
Elkon Charger 3 Amp 16C3B 
Elkon Charger 310 16C3 
Elkon Rectifier MI6 I6C3B 
Elkon Rectifier MEI6 I6C3 
Elkon Rectifier U12 12C 1 

Elkon Rectifier UPS 12í1I BY 
Elkon Rectifier X Pl2 12A 1 BY 
Elkon Rectifier X B 16 16C3 B 
Fada A Eliminator 16C31t 
Farrand Speaker 16C3B 
General Motors Charger 250 16C3 
General Motors Charger 600503 16C3 
Green -Brown 1 Eliminator 16C3B 
Knapp A Eliminator 16C3B 
Knapp Bat. Booster No. 2 12C1 
Knapp Rat. Booster No. 3 1V8A3 
Lundy Charger 250 16C3 
Lundy Charger 600 16CD3 
Majestic A Eliminator I6C3B 
Mallory Bat. Booster No. 3 V8A3 
Mallory-Elkon Charger 250 16C3 
Mallory-Elkon Charger 5535 16CD3 
Mallory Rectifier XB4 4A113 
Mallory Rectifier X12 12C I 
Mallory Rectifier X I IIi I6C3 
Mallory Rectifier X20 20A1 
Mallory Rectifier X l 12 12C1 
Mallory Rectifier X116 16C3 
Metro A Eliminator 16C3B 
National Charger 4A113 
Newman Charger 12C1 
Otwell Charger Safety -Super 16CD3 
Packard Charger 16CD3 
Philco A Eliminator (Elkon-Equipped) 16CB3 
Philco A Eliminator 12A1BY 

(Replaces Philcotron A and AA Jars) 
Philco Combination A and B Elimina tor 12AIBY 
Philco Trickle Chargers 12A1 BY 
Precision Charger 4A I B 
Sentinel A Eliminator I6C3B 
Silvertone Charger 12C1 
Song Bird Charger 12C1 
Stevens Speaker 16C3R 
Tobe Mayolian \ Eliminator I6C311 
Truetest Bat. Booster 12C1 
Truetest 
Vitaltone 

Charger 
Speakers 

, WSA3 
16C3B 

Webster A Eliminator 16C3B 
V LS Charger 12C1 

SPECIAL APPLICATIONS 
Pin Game Power Packs W16A1 
Pin Game Power Packs W20A1 
Pin Game Power Packs W24A1 



MALLORY-YAWLEY RADIO SERVICE ENCYCLOPEDIA Vital Radio Data 

RADIO DEFINITIONS* 

"A" Power Supply. A power supply, device providing 
heating current for the cathode of a vacuum tube. 

Alternating Current. A current, the direction of 
which reverses at regularly recurring intervals, the 
algebraic average value being zero. 

Amplification Factor. A measure of the effectiveness 
of the grid voltage relative to that of the plate voltage 
in affecting the plate current. 

Amplifier. A device for increasing the amplitude of 
electric current, voltages or power, through the con- 
trol by the input power of a larger amount of power 
supplied by a local source to the output circuit. 

Anode. An electrode to which an electron stream flows. 
Antenna. A conductor or a system of conductors for 

radiating or receiving radio waves. 
Atmospherics. Strays produced by atmospheric con- 

ditions. 
Attenuation. The reduction in power of a wave or a 

current with increasing distance from the source of 
transmission. 

Audio Frequency. A frequency corresponding to a 
normally audible sound wave. The upper limit ordi- 
narily lies between 10,000 and 20,000 cycles. 

Audio -Frequency Transformer. A transformer for 
use with audio -frequency currents. 

Autodyne Reception. A system of heterodyne recep- 
tion through the use of a device which is both an 
oscillator and a detector. 

Automatic Volume Control. A self-acting device 
which maintains the output constant within rela- 
tively narrow limits while the input voltage varies 
over a wide range. 

"B" Power Supply. A power supply device connected 
in the plate circuit of a vacuum tube. 

Baffle. A partition which maybe used with an acoustic 
radiator to impede circulation between front and 
back. 

Band -Pass Filter. A filter designed to pass currents of 
frequencies within a continuous band limited by an 
upper and a lower critical or cut-off frequency and 
substantially reduce the amplitude of currents of all 
frequencies outside of that band. 

Beat. A complete cycle of pulsations in the phenomenon 
of beating. 

Beat Frequency. The number of beats per second. 
This frequency is equal to the difference between the 
frequencies of the combining waves. 

Beating. A phenomenon in which two or more periodic 
quantities of different frequencies react to produce a 
resultant having pulsations of amplitude. 

Broadcasting. Radio transmission intended for general 
recept ion. , 

By -Pass Condenser. A condenser used to provide an 
alternating -current path of comparatively low im- 
pedance around some circuit element. 

"C" Power Supply. A power supply device connected 
in the circuit between the cathode and grid of a vac- 
uum tube so as to apply a grid bias. 

Capacitive Coupling. The association of one circuit 
with another by means of capacity common or mutual 
to bo, h. 

Carbon Microphone. A microphone which depends for 
its operation upon the variation in resistance of car- 
bon contacts. 

Carrier. A term broadly used to designate carrier wave, 
carrier et rrent, or carrier voltage. 

Carrier Frequency. The frequency of a carrier wave. 

Carrier Suppression. That method of operation in 
which the carrier wave is not transmitted. 

Carrier Wave. A wave which is modulated by a signal 
and which enables the signal to be transmitted through 
a specific physical system. 

Cathode. The electrode from which the electron stream 
flows. (See Filament.) 

Choke Coil. An inductor inserted in a circuit to offer 
relatively large impedance to alternating current. 

Class A Amplifier. A class A amplifier is an amplifier 
in which the grid bias and alternating grid voltages 
are such that plate current in a specific tube flows at 
all times. 

Class AB Amplifier. A class AB amplifier is an ampli- 
fier in which the grid bias and alternating grid volt- 
ages are such that plate current in a specific tube 
flows for appreciably more than half but less than the 
entire electrical cycle. 

*Most of these definitions are based on I. R. E. standards. 

Class B Amplifier. A class B amplifier is an amplifier 
in which the grid bias is approximately equal to the 
cut-off value so that the plate current is approxi- 
mately zero when no exciting grid voltage is applied, 
and so that plate current in a specific tube flows for 
approximately one-half of each cycle when an alter- 
nating grid voltage is applied. 

Class C Amplifier. A class C amplifier is an amplifier 
in which the grid bias is appreciably greater titan the 
cut-off value so that the plate current in each tube is 
zero when no alternating grid voltage is applied. and 
so that plate current flows in a specific tube for appre- 
ciably less than one-half of each cycle when an alter- 
nating grid voltage is applied. 
Note: To denote that grid current does not flow 
during any part of the input cycle, the suffix I may 
be added to the letter or letters of the class identifi- 
cation. The suffix 2 may be used to denote that grid 
current flows during some part of the cycle. 

Condenser Loud Speaker. A loud speaker in which 
the mechanical forces result from electrostatic reac- 
tions. 

Condenser Microphone. A microphone which de- 
pends for its operation upon variations in capacitance. 

Continuous Waves. Continuous waves are waves in 
which successive cycles are identical under steady 
state conditions. 

Conversion Transconductance is the ratio of the 
magnitude of a single beat -frequency component 
(ft + fr) or (fi - f:) of the output current to the 
magnitude of the input voltage of frequency ft under 
the conditions that all direct voltages and the magni- 
tude of the second input alternating voltage f2 must 
remain constant. As most precisely used, it refers to 
an infinitesimal magnitude of the voltage of fre- 
quency ft. 

Converter (generally in superheterodyne receivers). 
A converter is a vacuum -tube which performs simul- 
taneously the functions of oscillation and mixing 
(first detection) in a radio receiver. 

Coupling.'The association of two circuits in such a way 
that energy may be transferred from one to the other. 

Cross Modulation. A type of intermodnlation due to 
modulation of the carrier of the desired signal in a 
radio apparatus by an undesired signal. 

Current Amplification. The ratio of the alternating 
current produced in the output circuit of an amplifier 
to the alternating current supplied to the input circuit 
for specific circuit conditions. 

Cycle. One complete set of the recurrent values of a 
periodic phenomenon. 

Damped Waves. Waves of which the amplitude of suc- 
cessive cycles, at the source, progressively diminishes. 

Decibel. The common transmission unit of the_decimal 
system, equal to 1/IO bel. 

Et it 
1 bel = 2 logia - = 2 logia - 

E2 It 
(See Transmission Unit.) 

Detection is any process of operation on a modulated 
signal wave to obtain the signal imparted to it in the 
modulation process. 

Detector. A detector is a device which is used for 
operation on a signal wave to obtain the signal im- 
parted to it in the modulation process. 

Diaphragm. A diaphragm is a vibrating surface which 
produces sound vibrations. 

Diode. A type of therntionic tube containing two elec- 
trodes which passes current wholly or predominantly 
in one direction. 

Direct Capitance (C) between two conductors-The 
ratio of the charge produced on one conductor by 
the voltage between it and t heotherconductor,divided 
by this voltage. all other conductors in the neighbor- 
hood being at the potential of the first conductor. 

Direct Coupling. The association of two circuits by 
having an Inductor. a condenser, or a resistor common 
to both circuits. 

Direct Current. A unidirectional current. As ordinarily 
used, the term designates a practically non -pulsating 
current. 

Distortion. A change in wave form occurring in a 
transducer or transmission medium when the output 
wave form is not a faithful reproduction of tite input 
wave form. 

Double Modulation. The process of modulation in 
which a carrier wave of one frequency is first modu- 
lated by the signal wave and is then made to modulate 
a second carrier wave of another frequency. 

Dynamic Amplifier. The RCA Dynamic \mplifier is 
a variable gain audio amplifier, the gain of which is 
proportional to the average intensity of the audio 
signal. Such an amplifier compensates for the con- 

traction of volume range required because of re- 
cording or transmission line limitations. 

Dynamic Sensitivity of a Phototube. The alternat- 
ing -current response of a phototube to a pulsating 
light flux at specified values of mean light flux, fre- 
quency of pulsation, degree of pulsation, and steady 
tube voltage. 

Electro -Acoustic Transducer. A transducer which is 
actuated by power from an electrical system and sup- 
plies power to an acoustic system or vice versa. 

Electron Emission. The liberation of electrons from 
an electrode into the surrounding space. In a vacuum 
tube it is the rate at which the electrons are emitted 
front a cathode. This is ordinarily measured as the 
current carried by the electrons under the influence 
of a voltage sufficient to draw away all the electrons. 

Electron Tube. A vacuum tube evacuated to such a 
degree that its electrical characteristics are due essen- 
tially to electron emission. 

Emission Characteristic. A graph plotted between a 
factor controlling the emission (such as the tempera- 
ture, voltage, or current of the cathode) as abscissas. 
and the emission from the cathode as ordinates. 

Facsimile Transmission. The electrical transmission 
of a copy or reproduction of a picture, drawing or 
document. (This is also called picture transmission.) 

Fading. The variation of the signal intensity received 
at a given location from a radio transmitting station 
as a result of changes occurring in the transmission 
path (see Distortion.) 

Fidelity. The degree to which a system, or a portion of 
a system. accurately reproduces at its output the 
signal which is impressed upon it. 

Filament. A cathode in which the heat is supplied by 
current passing through the cathode. 

Filter. A selective circuit network, designed to pass 
current within a continuous band or hands of ire- 
quenc_ies or direct current, and substantially reduce 
the amplitude of currents of undesired frequencies. 

Frequency. The number of cycles per second. 
Full -Rave Rectifier. A double element rectifier ar- 

ranged so that current is allowed to pass in the same 
direct ion to the load circuit during each half cycle of 
the alternating -current supply, one element func- 
tioning during one-half cycle and the other during 
the next half cycle, and so on. 

Fundamental Frequency. The lowest component fre- 
quency of a periodic wave or quantity. 

Fundamental or Natural Frequency (of an anten- 
na). The lowest resonant frequency of an antenna, 
without added inductance or capacity. 

Gas Phototube. A type of phototube in which a 
quantity of gas has been introduced, usually for the 
purpose of increasing its sensitivity. 

Grid. An electrode having openings through which 
electrons or ions may pass. 

Grid Bias. The direct component of the grid voltage. 
Grid Condenser. A series condenser in the grid or 

control circuit of a vacuum tube. 
Grid Leak. \ resistor in a grid circuit, through which 

the grid current flows, to affect or determine a grid 
bias. 

Grid -Plate Transconductance. The name for the 
plate current to grid voltage transconductance. (This 
has also been called mutual conductance.) 

Ground System (of an antenna). That portion of the 
antenna system below the antenna loading devices or 
generating apparatus most closely associated .with the 
ground and including the ground itself. 

Ground Wire. A conductive connection to the earth. 
Half -Wave Rectifier. A rectifier which changes alter- 

nating current into pulsating current, utilizing only 
one-half of each cycle. 

harmonic. A component of a periodic quantity having 
a frequency which is an integral multiple of the funda- 
mental frequency. For example, a component the 
frequency of which is twice the fundamental fre- 
quency is called the second harmonic. 

Heater. An electrical heating element for supplying 
heat to an indirectly heated cathode. 

Heterodyne Reception. The process of receiving radio 
waves by combining in a detector a received voltage 
with a locally generated alternating voltage. The 
frequency of the locally generated voltage is com- 
monly different from that of the received voltage. 
(Heterodyne reception is sometimes called beat re- 
cent ion.) 

Ilomodyne Reception. A system of reception by the 
aid of a locally generated voltage of carrier frequency. 
(Homadyne reception is sometimes called zero -beat 
reception.) 
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llot-Wire Ammeter, Expansion Type. An ammeter 
dependent for its indications on a change in dimen- 
sions of an element which is heated by the current to 
be measured. 

Indirectly Heated ted Cathode. A cathode of a thermionic 
tube, in which heat is supplied from a source other 
than the cathode itself. 

Induction Loud Speaker is a moving coil loud speaker 
in which the current which reacts with the polarizing 
field is induced in the moving member. 

Inductive Coupling. The association of one circuit 
with another by means of inductance common or 
mutual to both. 

Interelectrode Capacitance. The direct capacitance 
between two electrodes. 

Interference. Disturbance of reception due to strays, 
undesired signals, or other causes; also, that which 
produces the disturbance. 

Intermediate Frequency in Superheterodyne Re- 
ception. A frequency between that of the carrier 
and the signal, which results from the combination 
of the carrier frequency and the locally generated 
frequency. 

Intermodulation. The production, in a non-linear cir- 
cuit element, of frequencies corresponding to the 
sums and differences of the fundamentals and har- 
monics of two or more frequencies which are trans- 
mitted to that element. 

Interrupted Continuous Waves. Interrupted con- 
tinuous waves are waves obtained by interruption at 
audio frequency in a substantially periodic manner of 
otherwise continuous waves. 

Kilocycle. \Vhen used as a unit of frequency, is a thou- 
sand cycles per second. 

Lead -In. That portion of an antenna system which 
completes the electrical connection between the ele- 
vated outdoor portion and the instruments or discon- 
necting switches inside the building. 

Linear Detection. That form of detection in which the 
audio output voltage under consideration is substan- 
tially proportional to the modulation envelope 
throughout the useful range of the detecting device. 

Loading Coil. An inductor inserted in a circuit to in- 
crease its inductance but not to provide coupling with 
any other circuit. 

Loud Speaker. A telephone receiver designed to radiate 
acoustic power into a room or open air. 

Magnetic Loud Speaker. One in which the mechanical 
forces result from magnetic reactions. 

Magnetic Microphone. A microphone whose electrical 
output results from the motion of a coil or conductor 
in a magnetic field. 

Master Oscillator. An oscillator of comparatively low 
power so arranged as to establish the carrier frequency 
of the output of an amplifier. 

Megacycle. When used as a unit of frequency, is a mil- 
lion cycles per second. 

Mercury -Vapor Rectifier. A mercury-vapor rectifier 
is a two -electrode, vacuum -tube rectifier which con- 
tains a small amount of mercury. During operation, 
the mercury is vaporized. A characteristic of mercury - 
v: -por rectifiers is the low -voltage drop in the tube. 

Miccophone. A microphone is an electro -acoustic 
transctcer actuated by power in an acoustic system 
and delivering power to an electric system, the wave 
form in the electric system corresponding to the wave 
form in the acoustic system. This is also called a 
telephone transmitter. 

Mixer Tube (generally in superheterodyne receivers.) 
A mixer tube is one in which a locally generated fre- 
quency is combined with the carrier -signal frequency 
to obtain a desired beat frequency. 

Modulated Wave. A modulated wave is a wave of 
which either the amplitude, frequency, or phase is 
varied in accordance with a signal. 

Modulation is the process in which the amplitude. 
frequency, or phase of a wave is varied in accordance 
with a signal, or the result of that process. 

Modulator. A device which performs the process of 
modulation. 

Monochromatic Sensitivity. The response of a photo - 
tube to light of a given color, or narrow frequency 
range. 

Moving -Armature Speaker. A magnetic speaker 
whose operation involves the vibration of a portion of 
the ferromagnetic circuit. (This is sometimes called 
an electromagnetic or a magnetic speaker.) 

Moving Coil Loud Speaker. A moving coil loud 
speaker is a magnetic loud speaker in which the 
mechanical forces are developed by the interaction of 
currents in a conductor and the polarizing field in 
which it is located. This is sometimes called an Elec- 
tro -Dynamic or a Dynamic Loud Speaker. 

Mu -Factor. A measure of the relative effect of the volt- 
ages on two electrodes upon the current in the circuit 
of any specified electrode. It is the ratio of the change 
in one electrode voltage to a change in the other 
electrode voltage, tinder the condition that a specified 
current remains unchanged. 

Mutual Conductance, (See Grid -Plate Transcon- 
ductance.) 

Oscillator. A non -rotating device for producing alter- 
nating current, the output frequency of which is de- 
termined by the characteristics of the device. 
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Oscillatory Circuit. A circuit containing inductance 
and capacitance. such that a voltage impulse will pro- 
duce a current which periodically reverses. 

Pentode. A type of thermionic tube containing a plate, 
a cathode, and three additional electrodes. (Ordi- 
narily the three additional electrodes are of the nature 
of grids.) 

Percentage Modulation. The ratio of half the differ- 
ence between the maximum and minimum ampli- 
tudes of a modulated wave to the average amplitude, 
expressed in per cent. 

Phonograph Pickup. An electromechanical trans- 
ducer actuated by a phonograph record and delivering 
power to an electrical system, the wave form in the 
electrical system corresponding to the wave form in 
the phonograph record. 

Phototuhe. A vacuum tube in which electron emission 
is produced by the illumination of an electrode. (This 
has also been called photo -electric tube.) 

Plate. A common name for the principal anode in a 
vacuum tube. 

Power Amplification (of 'an amplifier). The ratio of 
the alternating -current power produced in the output 
circuit to the alternating -current power supplied to 
the input circuit. 

Power Detection. That form of detection in which the 
power output of the detecting device is used to supply 
a substantial amount of power directly to a device 
such as a loud speaker or recorder. 

Pulsating Current. A periodic current; that is, current 
passing through successive cycles, the algebraic aver- 
age value of which is not zero. A pulsating current is 
equivalent to the sum of an alternating and a direct 
current. 

Push -Pull Microphone. One which makes use of two 
functioning elements 180 degrees out of phase. 

Radio Channel. A band of frequencies or wavelengths 
of a width sufficient to permit of its use for radio 
communication. The width of a channel depends upon 
the type of transmission. (See Band of Frequencies.) 

Radio Compass. A direction finder used for naviga- 
tional purposes. 

Radio Frequency. A frequency higher than those 
corresponding to normally audible sound waves. (See 
Audio Frequency.) 

Radio -Frequency Transformer. A transformer for 
use with radio -frequency currents. 

Radio Receiver. A device for converting radio waves 
into perceptible signals. 

Radio Transmission. The transmission of signals by 
means of radiated electromagnetic waves originating 
in a constructed circuit. 

Radio Transmitter. A device for producing radio - 
frequency power, with means for producing a signal. 

Rectifier. A device having an asymmetrical conduction 
characteristic which is used for the conversion of an 
alternating current into a pulsating current. Such 
devices include vacuum -tube rectifiers, gas rectifiers, 
oxide rectifiers, electrolytic rectifiers, etc. 

Reflex Circuit Arrangement. A circuit arrangement 
in which the signal is amplified. both before and after 
detection, in the same amplifier tube or tubes. 

Regeneration. The process by which a part of the out- 
put power of an amplifying device reacts upon the 
input circuit in such a manner as to reinforce the 
initial power, thereby increasing the amplification. 
(Sometimes called "feedback" or "reaction.") 

Resistance Coupling. The association of one circuit 
with another by means of resistance common to both. 

Resonance Frequency (of a reactive circuit). The 
frequency at which the supply current and supply 
voltage of the circuit are in phase. 

Rheostat. A resistor which is provided with means for 
readily adjusting its resistance. 

Screen Grid. A screen grid is a grid placed between a 
control grid and an anode. and maintained at a fixed 
positive potential, for the purpose of reducing the 
electrostatic influence of the anode in the space be- 
tween the screen grid and the cathode. 

Secondary. Emission. Electron emission under the in- 
fluence of electron or ion bombardment. 

Selectivity. The degree to which a radio receiver is 
capable of differentiating between signals of different 
carrier frequencies. 

Sensitivity. The degree to which a radio receiver re- 
sponds to signals of the frequency to which it is tuned. 

Sensitivity of a Phototuhe. The electrical current re- 
sponse of a phototube, with no impedance in its ex- 
ternal circuit, to a specified amount and kind of light. 
It is usually expressed in terms of the current for a 
given radiant flux, or for a given luminous flux. In gen- 
eral the sensitivity depends upon the tube voltage. 
flux intensity, and spectral distribution of the flux. 

Service Band. A band of frequencies allocated to a 
given lass of radio communication service. 

Side Bands. The bands of frequencies, one on either 
side of the carrier frequency, produced by the process 
of modulation. 

Signal. The intelligence, message or effect conveyed in 
commu n icat ion. 

Single Side -Band Transmission. That method of 
operation in which one side band is transmitted, and 
the other side band is suppressed. The carrier wave 
may be either transmitted or suppressed 

Static. Strays produced by atmospheric conditions. 
Static Sensitivity of a Phototuhe. The direct current 

response of a phototube to a light flux of specified 
value. 

Stopping Condenser. A condenser used to introduce 
a comparatively high impedance in some branch of a 
circuit for the purpose of limiting the tlov of low - 
frequency alternating current or direct current with- 
out materially affecting the flow of high frequency 
alternating current. 

Strays. Electromagnetic disturbances in radio recep- 
tion other than those produced by radio transmitting 
systems. 

Superheterodyne Reception. Superheterodyne recep- 
tion is a tnethod of reception in which the received 
voltage is combined with the voltage from a local 
oscillator and converted into voltage of an interme- 
diate frequency which is usually amplified and then 
detected to reproduce the original signal wave. (This 
is sometimes called double detection or supersonic 
reception.) 

Swinging. The momentary variation in frequency of a 
received wave. 

Telephone Receiver. An electro -acoustic transducer 
actuated by power from an electrical system and 
supplying power to an acoustic system, the wave 
form in the acoustic system corresponding to the 
wave form in the electrical system. 

Television. The electrical transmission of a succession 
of images and their reception in such a way as to give 
a substantially continuous reproduction of the object 
or scene before the eye of a distant observer. 

Tetrode. A type of thermionic tube containing a plate, 
a cathode, and two additional electrodes. (Ordinarily 
the two additional electrodes are of the nature of 
grids.) 

Thermionic. Relating to electron emission under the 
influence of heat. 

Thermionic Emission. Electron or ion emission under 
the influence of treat. 

Thermionic Tube. An electron tube in which the elec- 
tron emission is produced by the heating of an 
electrode. 

Thermocouple Ammeter. An ammeter dependent for 
its indications on the change in thermo-electromotive 
force set up in a thermo-elect ric couple which is heated 
by the current to be measured. 

Total Emission. The value of the current carried by 
electrons emitted from a cathode under the influence 
of a voltage such as will draw away all the electrons 
emitted. 

Transconductance. The ratio of the change in the cur- 
rent in the circuit of an electrode to the change in the 
voltage on another electrode, under the condition 
that all other voltages remain unchanged. 

Transducer. A device actuated by power from one sys- 
tem and supplying tower to another system. These 
systems may be electrical, mechanical, or acoustic. 

Transmission Unit. A unit expressing the logarithmic 
ratios of powers, voltages, or currents in a trans- 
mission system. (See Decibel.) 

Triode. A type of thermionic tube containing an anode, 
a cathode. and a third electrode, in which the current 
flowing between the anode and the cathode may be 
controlled by the voltage between the third electrode 
and the cathode. 

Tuned Transformer. A transformer whose associated 
circuit elements are adjusted as a whole to be resonant 
at the frequency of the alternating current supplied 
to the primary, thereby causing the secondary voltage 
to build up to higher values than would otherwise be 
obtained. 

Tuning. The adjustment of a circuit or system to secure 
optimum performance in relation to a frequency; 
commonly, the adjustment of a circuit or circuits to 
resonance. 

Vacuum Phototuhe. A type of phototube which is 
evacuated to such a degree that the residual gas plays 
a negligible part in its operation. 

Vacuum Tube. A device consisting of a number of 
electrodes contained within an evacuated enclosure. 

Vacuum Tube Transmitter. A radio transmitter in 
which vacuum tubes are utilized to convert the ap- 
plied electric power into radio -frequency power. 

Vacuum Tube Voltmeter. A device utilizing the 
characteristics of a vacuum tube for measuring alter- 
nating voltages. 

Voltage Amplification. The ratio of the alternating 
voltage produced at the output terminals of an am- 
plifier to the alternating voltage impressed at the 
input terminals. 

Voltage Divider. A resistor provided with fixed or mov- 
able contacts and with two fixed terminal contacts; 
current is passed between the terminal contacts, and 
a desired voltage is obtained across a portion of the 
resistor. (The term potentiometer is often erroneously 
used for this device.) 

Wave a. A propagated disturbance, usually periodic, 
as an electric wave or sound wave. 

b. A single cycle of such a disturbance, or, 
c. A periodic variation as represented by a graph. 

Wavelength. The distance traveled in one period or 
cycle by a periodic disturbance. 
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\irking 1 
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Amrad 3, 4 

Ansley Radio Labs. 4 
Apex (See U. S. Radio & Tel.) 90 
Appel Henderson 4 

Arborpbone 4 

Arcadia (See Wells -Gardner) 91,92 
Argus 4 

Ariel Radio 4 

Arkay (See R. K. Radio Labs.) 71 

Arvin (See Noblitt-Sparks) 52, 53 

Atchison Radio Mfg. Co 4 

Atwater Kent 4-7 
Audiola 7, 8 

(Also See Fairbanks -Morse) 25, 26 
Austin 8 
Autocrat S 

Automatic 
Aztec Radio Co. 8 
Baird (See General Electronics Corp.) 32 
Baldwin 8 
Bal keit 9 
Barker Bros 9 
Bel Canto (See Amrad) 3, 4 

Belmont Radio Corp 9 10 

Black hawk 10 

Bond Radio Co. 10 

B.O.P. (See United Motors Service) 88, 89 
Bosch (See United American Bosch) 88-88 
Brandes 10, 11 

Bremer Tully 1! 
Bret ing 11 

lironswick Radio I I 

Browning Drake 11 

Bntnswick Radio Corp 11 

Buckingham 11 

Buick Motor 11 

( \!so See United Motors Service) 88. 89 
Bulova Watch II, 12 

Bush and Lane 12 

CRC 12 

Cable Nelson (See Howard) 38,39 
Cadillac 12 

Calvert 12 

Capetian 12 
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101 Carter 12 

101 Case (See U. S. Radio & Tel.) 90 
101 Cavalcade 12 

Century 12 

102 Chevrolet 12 

103 (Also See United Motors Service) 88, 89 
Clago 12 

102, 103 Clarion (See Transformer Corp.) 84, 85 
103 Cleartone 12 

104 Climax 12 

104 Clinton 12 

192 Coast to Coast 12, 13 

165 Colonial 13, 14 

( \Iso See Sears, Roebuck) 71-74 
Columbia Phono. Co 14 

Columbia Radio Corporation 14 

Commonwealth 1.1 

Consomello 11 

Continental 14, 15 

"Crane" (American Radiator Co.) 15 

Crosley 15-78 
Delco 18 

(Also See United Motors Service) 88, 89 
Delta 18 

Detrola 18 

De Wald 18-20 
Earl 20 

Echophone 20 
Edison -Bell 21 

Thomas A. Edison 21 

Ellen Radio Labs 21 

Electric Auto Lite 21 

E & A (Electric & Automotive Products Co.) 21 

Electric Research Labs. (See Erla) 23, 24 
Electronic 21 

El -Rey 21 

Electric Spec. Export Corp. (Stratfield) 21 

Emerson 22, 23 
Empire 23 
Erla 23, 21 

Eveready (See National Carbon) 52 
Everette Piano (See "Orgatron") 54 

Fada 24. 25 
Fairbanks -Morse 25, 26 

(Also See \udiola) 7, 8 
Federal Radio Corp 26 
Federated Purchaser "Acratone" 26,27 
Fenway 27 

Firestone 27 
Ford -Lincoln 27 
Fordson 27, 28 
Franklin 28 
Freed-Eisemann 28 
Freed Tel. & Radio Corp. 28, 29 
esse French 29 

Jesse French Export 29 
Freshman 29 
Frost Minton 29 
Fulton 29 
Galvin Mfg. Co., "Motorola" 29, 30 
Gamble Skogino 30 
Garod 30 
General Electric 30, 31 

General Electronics 32 
General Fireproofing '32 

General Household Utilities (See Grunow)...3!, 35 

General Motors "Day -Fan" 32 
General Television 32 
Gilfillan 32, 33 
Gloriatone (See U. S. Radio & Tel.) 90 
Goldentone 33 

Gold Medal 33 
Goodyear 33 
Graybar Electric Co. 33 
Grebe 33, 31 

Grigsby-Grunow (See Majestic) 45, 46 
David Grimes 34 

Grunow 34,35 
Gulbransen 35, 36 

(Also See Wells -Gardner) 9I, 92 

Hall icraf ters ... 36 
Halson :36 

llammarlund Mfg. Co. 36 
llammarlund Roberts 36 
Hatry & Young 36 
Hetro 36, 37 
Higlt Frequency Labs. 37 
Hi -Lo 37 
Hood wi n 37 
Herbert H. Horn "Tiffany Tone" 37, 38 
Howard 38, 39 
Hudson -Ross 39 
Hodson-Terraplane 39 
Imperial Furniture 39 
Insuline Corp. 39, 40 
International Radio Corp. "Kadette" 40, 41 

Interocean Radio Corp 41 

(Also See Zenith) 95-99 
Jackson Bell Co. Ltd 41, 42 
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Jackson Radio & Television Co 42 
Jackson Research 42 
Kadette (See International) 10, 41 
Karadio Corp -12 

Keller Fuller Mfg. Co. Ltd. "Radiette" 42 
Kellogg Switchboard & Supply Co. 42 
Colin B. Kennedy Corp 42 
King Mfg. Corp. 43 

(\Ise See Sears, Roebuck) 71-74 
Kingston Products Corp 43 
Knight 43 

(Also See \flied) 2, 3 
holster Radio, Inc 43 
Krohle 43 
Kylectron (See United Reproducers) 89 
It. E. Lecault 43 
Lafayette Radio & Television Co .43, 44 
Lang Radio Co .14 

Larkin Co. 45 
Lear-Wuerful Co. 45 
C. R. Lentz Inc 45 
Lewol Mfg. Co. 45 
I.incoln Radio Corp 45 
Long Radio Corp 45 
R. II. Macy & Co. 15 
Majestic 45, 46 
Major Laboratories 46 
P. R. Mallon & Co 46 
Marti 47 
M aster 47 
McMillan Radio Co 47 
Midwest Radio Corp. "Miracti' 47 
Mission Bell Radio Co. 47, 48 
Monarch 48 
Montgomery -Ward & Co. (Airline) 18-52 
Moto -Meter Gauge & Equipment Co. 52 
Motorola (See Galvin Mfg. Co.) 29 30 
William J. Murdock Co. 52 
Musette 52 
Nassau Radio 52 
National Carbon Co. (Eveready) 52 
The National Co. 52 
National Transformer Co 52 
Noblitt-Sparks (Arvin) 52, 53 
Norco Mfg. Co 53 
Nordon- Ilauck,Inc. 53 
Operadio Nlfg. Co 53 
Orgatron (Everette Piano Co.) 54 

54 Ozarka, Inc. (Viking) 
Pacific Radio (Aetna, Knight, Manchester, 

etc.) 5-t 
Pacific Radio Exchange 54 
Packard Bell Co 54 
Paramount Radio Co. 54 
Patterson Radio Co. 5- , 55 
Peerless (See United Reproducers) 89 
Perfectone, Inc 55 
Philco 55-60 
Pierce -Arrow 60 

(Also See De Wald) 18-20 
Pilot 61, 62 
Plaza Music Co. 62 
Precision 62 
Radiette 62 

( \Iso See Keller -Fuller) 42 
Radiobar 62 
Radio Chassis, Inc. (Marquette) 62, 63 
Radio Circular 63 
Radiochron (See Clago) 12 

R.C.A 63-68 
Radio Electric Service Co. (Resco) 68 
R.P.C. (Radio Products Corp.) 68, 69 
Radio Receptor Co 69 
Radio Trading Co 69 
Radiot rope 69 

(Also See U. S. Radio & Tel.) 90 
Radolek 69, 70 
Reliance 70 
Remler 70, 71 
Republic Industries 71 

RK Radio Laboratories 71 

'Locke International 71 

Roots Auto Radio 71 

Royal 71 
Sargent 71 

Savil Radio Engineering 71 
E. II. Scott Radio Lab. 7I 
Sears, Roebuck Co. "Silvertone" 71-74 

(.\Iso See Colonial) 13, 11 

Sentinel Radio Corp 71, 75 
( Vso See Erla) 23, 21. 

S antrock 75 
Silver King (See Appel Ilenderson) 4 

Silver -Marshall 76 
McMurdo Silver 76. 77 
Silvertone (See Sears, Roebuck) 71-71 
Simplex Radio Company 77 
Sky Rover 77 
Solar 77 

Replacement Recommendations-(contd.) PAGES 
Sonora 77, 78 
Sparks-Withington (See Spartan) 78-80 
Sparton 78-80 
Spencer (See Truevalue) 86 
Splitdorf (See Thos. A. Edison) 21 
Standard Radio Corp. 80 
Star 80 
Star Raider (See Continental Radio Corp.)..14, 15 
Steinite Radio Co. 
Sterling Mfg. Co 
Stewart Radio Corp. 
Stewart Warner Corp 
Story & Clark 

80 
80 
80 

80-82 
82 

Stratfield (See Electric Specialty Export Co.). 21 
Stromberg-Carlson 82, 83 
Studebaker Laboratories 83 
Sunglow 83 
Suix.rtone Products Co., Inc 83 
Synchrophase (See A. H. Grebe & Co.) 33, 34 
L'Tatro Products Corp 83, &l 
Teletone 84 
Temple Corp 84 
Tiffany Tone (See Herbert I1. Horn) 37, 38 
Tobe Deutschmantt 84 
Tom Thumb (See Automatic Radio) S 
Transformer Corp. (TCA) (Clarion) 84, 85 
Transitone (See Philco) 55-60 
Trav-Ler Radio & Television Corp 85 
Tropic- \ire 85 
Troy Radio Mfg 85, 86 
Truetone (See Western Auto Supply) 92, 93 
Truevalue 86 
Turner Company 86 
Twinplex (See Radio Trading) 69 
Tyrman Electric Corp 86 
United Air Cleaner (See Sentinel) 74, 75 
United \merican Bosch 80-88 
United Motors Service "Delco" (Buick, 

Chevrolet, Oldsmobile, Pontiac) 88, 89 
United Reproducers Corporation (Peerless)... 89 
United Scientific Labs. (See DeWald).... 18, 19, 20 
Universal Battery Company 89 
U. S. Radio & Television (Apex, Radiotrope) 90 
Utah Products Company 90 
Victor (See R.C.A.) 63-68 
Viking (See Ozarka) 54 
Voco Radio Mfg. Co., Inc. 90 
\Valgreen (See Aetna) 1 

Waltham 91 
\Valton Radio Corp 91 
Ware Mfg. Corp 91 
\Vebster Co 91 
Wells -Gardner & Co. (Gulbransen, Truetone) 91, 92 
Western Auto Supply Co. (Wells -Gardner, 

Truetone) 92,93 
Western Radio Mfg. Co 93 
\Vesting house ... 93 
\Vestone Radio Corp 93 
\Vextark Radio Corp. (See Allied) ... 2, 3 

(See Knight) 43 
Wholesale Radio Service "Lafayette" 94 

(Also See Wells -Gardner) 91, 92 
\Vilcox-Gay 94 
Wings (See Goodyear Service) 33 
Rudolph \Vurlitzer 91, 95 

(Also See All- \merican Mohawk "Lyric").. 2 

Zaney-Gill 95 
Zenith 95-99 
Zephyr 99 

RESISTORS, R.M.A. Color Code 169 
Resistor Wattage Chart 168 
Resistance Measurements 188 
Resistance Measurement, DC 190 
Resonance Indicators 187 
Series Condenser and Parallel Resistor Chart 175 
Spectrum, The Audio 171 

Spectrum, The Radio 170 
Musical Frequencies Table 171 
TRANSFORMERS, Design of 164, 165 
Transformers, Reference Circuits 166, 167 
TUNES, Types Used in Receivers Listed by 

Receiver Manufacturer and Model 
Numbers 1-99 

Tubes, Receiving, Characteristics of 193-211 
VIBRATORS 151-159 
Vibrators, List of 159 

"C" Notes, Vibrators 153 
"C" Section. Vibrators 151-159 
Causes of Vibrator Trouble 152 
Elimination of Vibrator Trouble 152, 153 
Connection Charts, Mallory 156-158 
Connection Circuits 154, 155 
Hash Suppression 152 
Interrupter (Tube Type) Vibrators 151 

Synchronous (Self -Rectifying Type) 
Vibrators 151,152 

Vibrator Power Packs, Servicing of 151 

Voltage Doubler Circuits 132 
Vacuum Tube Voltmeter, Use and Construction of 190 
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