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WATIT: 900,000 replacement 
transformcrs 791 p311 

ND that's a l's A formers . , . certainlyotofanybody it's a lottrans- of 

mum 
good business for the service men of 
the country even though the figures 
are estimated from the actual num- 

ber of replacement transformers sold in 1933 
and those sold to date this year. 

Anyone with a mathematical mind and noth- 
ing else to do could go on from here and figure 
possible costs to the set owners and from there 
to the margin of profit to the service men. 

All of which would be interesting but not 
nearly so important as a forecast of the kind 
of service those transformers were going to 
give. Because, these nearly -a -million trans- 
formers will be installed as REPLACE- 
MENTS ... to renew the original perform- 
ance of the sets. Their performance is going 
to be a direct reflection for good or otherwise 
on the service men who 
install them. 

Not all of these replace- 
ments can possibly be 
STANCOR EXACT -DU- 
PLICATE Replacement 
Transformers ... there are 
certain makes and models 
of receiving sets that never 
went into big enough pro- 
duction to warrant this 
organization or its author- 
ized distributors making 
and carrying in stock 
EXACT -DUPLICATES for 
them. There are however 

STANCOR UNIVERSAL Replacement Power 
Transformers, Audios and Chokes . . most 
elastic and easy to install that are strongly 
recommended for these circumstances and, 
indeed, in emergencies may be used as full 
replacements with a high degree of satis- 
faction. 

Of course there is nothing that is so positive 
in renewing original performance as STAN - 
COR EXACT -DUPLICATE Replacement 
Transformers. They are identically like the 
original in every electrical and physical char- 
acteristic. There are no new holes to be 
drilled and no re -wiring jobs. In appearance, 
the customer is satisfied, because it looks like 
the original and ... performs like the original. 

All STANCOR Transformers for replacement 
either the EXACT -DUPLICATE Trade 
or the STANCOR Trade Mark. They 

are packaged in a distinc- 
tive container carrying one 
or the other of the trade 
marks mentioned. Author- 
ized STANCOR distributors 
all over the United States, 
Canada and our Island pos- 
sessions can supply you 
with STANCOR catalogs 
and listings. To be sure 
your name is on the regular 
mailing list to receive all 
bulletins and information 
on STANCOR units, drop 
us a line here. It will be 
worth your time and in - 
portant to your income. 

carry 
Mark 

c7eietyffil.1a1r 
.- EXACÏ 
DUPLICATE 
rCeTZÂ1161 7Z /ti l 

Radio Service Man 
should bea member of the 

Institute of Redio Service Alen 

STANDARD TRANSFORMER CORPORATION, 862 Blackhawk Street, Chicago, III 



FOR DEALERS AND SERVICE MEN 

A'Weston Selective Set Servicer, complete for $34.50! 

A Weston combination portable and counter type Tube 

Checker for $29.25! That's news ... good news, for 

dealers and servicemen. No wonder these two profit - 

producing instruments are sweeping into favor. 

Model 698 Set Servicer employs the improved Weston 

Method of Selective Analysis ... making this a life- 

time Servicer. Model 666 Type lA Socket Selector 

Set is included at this low price, together with leads, 

instructions, carrying case, etc. 

Model 682 Tube Checker is a combination servicer 

and merchandiser. Attractively finished and with a 

scale with a "good tube" area it makes a convincing 

merchandiser when mounted in the counter type case. 

A leatherette case is available for field work. Has a 

low obsolescence factor. Meets every requirement. 

Every dealer and serviceman should get the facts 

about these two instruments. See them at your jobber's 

or send for descriptive bulletins. Weston Electrical In- 

strument Corp., 604 Frelinghuysen Ave., Newark, N. J. 

r 

WESTJ?udioN 
Inrírumenír 

WESTON ELECTRICAL INSTRUMENT CORPORATION 

604 Frelinghuysen Avenue, Newark, N. J. 

Name. 

Address 

Send Bulletin on Weston Radio Instrumente. 
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OFFICIAL 
RADIO SERVICE 

MEN'S ASSOCIATION, SSOGIATION, 

IN C. 

g RRY MARDAS,406 
Garlies Street,Winnipeg, 

Man. 
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Write today 

An old story 
to us ... and a 

good suggestion 
for you to follow. 

Send for our new 

Fall Replacement Guide and 

Catalog ... it is FREE 
Clarostat has made it easy for 
you to pick the right values 
for components used on all 
modern radio receivers. Full 
data for parts replacement is 
given on volume controls, tone 
controls, Clinch -Grip Flexible 
Resistors, Metal Cover Fixed 
Power Supply Resistors, Line 
Ballasts, L & T Pads, Series 
Mixers, Constant Impedance 
Devices and Standard Poten- 
tiometers. 

for your Free Catalog-it will help you give your customers better service, and 
will help make your replacement parts business profitable. 

CLAPE\5TT 
Ppt DFF 

,,.0._. 

Clarostat Manufacturing Co., Inc. 
287 North 6th Street, Brooklyn, N. Y. 
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THE ANTENNA ... 

STANDARDIZED SERVICING II 

IN last month's editorial, we referred to the desirability 
of standardization in the servicing field. Other 

branches of the radio industry have standards and there 
is no good reason why the servicing field should not also 
have them. 

It has already become apparent that if Service Men 
do not cooperate, the standards set for the servicing 
field may come from some other branch of the industry. 
Such standards may come from a branch either un- 
acquainted with the problems of servicing, or impartial 
to the interests of the Service Man. 

Standards and regulations are gained only by. co- 
operation. It is impossible for five men to set standards 
and regulations for a group of twenty thousand unless 
the five men in some way represent the majority. Iden- 
tical standards for all parts of the country are feasible, 
but regulations applicable to the city are not necessarily 
applicable to the small town. Moreover, regulations in- 
stituted to meet the necessities of eastern states may 
well work hardships on Service Men in western states. 

Regulations should be left to local bodies, if regu- 
lations are even necessary. But standards should be set 
so that they apply nationally. This is logical since 
standards have to do with methods and equipment equal 
in applicability in all parts of the country and common 
to every Service Man. It would be foolish, for example, 
to have different tube -pin numbering systems for the 
south, the north, the east and the west. Yet the lack 
of standardization has created a condition similar to 
this example, in that there has been more than one 
system in use. 

Before the Service Man can hope to straighten out 
the existing differences in the presentation of servicing 
data, in the methods of servicing, in the types of servic- 
ing equipment and in numbering and symbol arrange- 
ments, he will have to appoint men representative of 
the field to work out the problems for the whole group 
of Service Men throughout the country. Or institute 
nationwide interconnections between groups and asso- 
ciations so that the servicing field may work out its own 
problems and standards to the satisfaction of the major- 
ity, and at the same time gain the recognition and sup- 
port of the other branches of the radio industry. In 
this manner the voice of the Service Man will reach the 
ears of the engineer and the manufacturer more ef- 
fectively than it does now. 

We believe that standardization can be gained most 
effectively through the cooperation of existing local and 
national service associations. Men should be selected 
by each group or association to represent the collective 
wishes of the Service Men. Such representatives would 
not necessarily have to meet in a body though this 
would be the ideal way-but could carry on commu- 
nication with a central bureau set up for the purpose 
of handling all proposals and votes. The central bureau 
should be operated by some man or men functioning 
as an intermediary .between the Service Man and the 
engineering body of the radio industry. In this man- 
ner the central bureau would also keep the Service Man 

advised of proposals for standards made by the radio 
engineers so that if objections to such proposals were 
in order, they could be submitted to the engineering 
group for study. 

In considering standardization, it will be found that 
servicing procedure, servicing data and servicing equip- 
ment are items rather closely allied. For example, the 
introduction of point-to-point resistance measurement to 
the servicing field had a definite influence on the design 
of test equipment and the preparation of servicing data 
by the set manufacturers. The same sort of influence 
is evident in the alteration, of some servicing data to 
conform with test -prod trouble shooting, but in this case 
the change was made so that Service Men would carry 
out their testing in this manner. 

Many of these differences are understandable as there 
are cases where accurate measurements can be made 
with the plug -and -cable analyzer and other cases, more 
particularly in modern receivers, where accurate meas- 
urements are not possible at all points if plug and cable 
are used. Again, there are other cases where certain 
voltages cannot be read by any instrument owned by the 
average Service Man, in which case it is usually nec- 
essary to resort to resistance measurement as a check 
on the circuit in question. 

Since radio receivers- are not all the same in design, 
they cannot all be tested in the same manner. Align- 
ment procedure for one receiver may be both inadequate 
and inaccurate for another receiver of practically the 
same design. These differences in circuit characteristis 
have to be accounted for in the servicing data. 

Nevertheless, a study of present-day receiver servic- 
ing data leads one to believe that a partial standardiza- 
tion of procedure as well as presentation would not only 
simplify servicing but also keep down the number of 
testing units required in service work. 

Standardization of testing equipment is quite a dif- 
ferent matter. One might say that with standardization 
in other branches the testing equipment will automatical- 
ly fall in line. The manufacturers of such equipment 
are sensitive to changes in the field and model their 
equipment accordingly. Moreover, these manufacturers 
are in a position to set the pace for the entire field with- 
out upsetting the applecart. When better and simpler 
means of testing are available, there will be testing 
equipment to fill the bill. 

It may be that within the next year or so the Service 
Man will have to go in for sensitivity and selectivity 
tests on modern receivers. If this be the case, there is 
the opportunity of making these tests indicate not only 
the condition of a receiver, but also the nature of the 
fault, if there be one. If such equipment, together with 
a cathode-ray oscillograph, is used in all preliminary 
receiver examinations, the present-day test equipment 
will be used only for the actual tracing down of a bad 
resistor or condenser. Rather than complicate existing 
servicing methods, such equipment would tend to sim- 
plify the whole procedure. 
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Consider all Points 
OHIOHM RESISTORS 

Trade mark and value stamped on each piece in addi- 
tion to being R. M. A. Color Coded. 

"Protect -O -Packed" so as to prevent bent or "kinked" 
wire -leads and to assist in easy selection of proper values. 

A type of container or kit for every type of business. 

Metal Stock Cabinet for jobbers - Counter Server for 
dealers-First-Aid Kits for service men. 

Spark Suppressor Sets for eliminating ignition interfer- 
ence on auto radios. 

Sales helps and advertising to popularize resistors. 

Get the OHIOHM story and get started 
with real net profits. 

HUM 8 HOWL 

tUlt.WtAR 
FADING 

POOR sit -ROOM' 
WtAK VOLUMI 

Display card for popularizing 
resistor importance-includes 
actual OHIOHM Resistor on card 

OHM DIAL-for determining resistance value 
of resistors in sets, according 

to R. M. A. color 
code. Furnished 

Free with 
First -Aid kit. 

Service labels 
furnished free 
with First -Aid 
Resistor Kit. 

Radio Resistor Guide also fur- 
nished free with initial order. 

PROTECT -O -PACKED 
RESISTORS 

THE OHIO CARBON COMPANY 12510 Berea Rd. CLEVELAND, OHIO 
RESISTORS are macle in Canada by C. C. Meredith 8 Co., Ltd., Toronto 
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Mail 
this coupon 

NOWfor this 
profit making 

MAN UAL 

MALLORY pioneered in 
the vibrator field-and set 
new standards of performance 
with the justly famous Mallory- 
Elkon Elkonode. Mallory pioneers again 
-this time by publishing a vibrator replace- 
ment and service manual that stands "head and 
shoulders" above any previous publication of its 
kind. The Mallory-Elkon Elkonode Service and 
Replacement Manual will enable any man to meet 
the ever -increasing service requirements of the 
automobile radio industry with greater ease, 
greater certainty-and greater profit! 
Mail the coupon now for this book that will play 
a large part in building good business and good -will. 
Think of it -28 big pages of information that you 
can't afford to be without, and it's absolutely free! 

P. R. MALLORY & CO., Incorporated 
INDIANAPOLIS, INDIANA 

Cable Address-Pelmalle sit 

P. R. MALLORY & CO., INCORPORATED 
Indianapolis, Indiana 

Gentlemen: 
Please send me a copy of the Mallory-Elkon 

Service and Replacement Manual-absolutely 
free. 

Name 

Address 
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EVERY RADIO SERVICE MAN IN 

AMERICA 
IS INVITED TO SEE THE 

"RADIO CYCLOPS" 
and the latest in 

RADIO PARTS AND TEST EQUIPMENT 
at the 

OFFICIAL CONVENTION 
and 

EX HIBIT 
of the 

RADIO SERVICE INDUSTRY 
at the 

HOTEL PENNSYLVANIA 
New York City 

October 19-20-21 (Fri. -Sat. -Sun.) 1934 

* * 4- * 
IT is expected that 3000 Radio Service Men will avail themselves of this opportunity 

to listen to one of the finest programs of Radio Service Subjects, handled by the 
ablest speakers in America. 

THE very latest things in Radio Parts and Radio Test Equipment will be on display. 
The progressive manufacturers have scheduled the activities of their laboratories so 

that they can introduce new merchandise at this Exhibit. 

The Institute of Radio Service Men Invites You to Attend 
ADMISSION FREE 
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You Can't Do Without It... 

The publication of a complete manual of 
controls has been attempted often but never 
before accomplished. Now Yaxley meets 
the need with an illustrated book of more 
than 100 pages that is both complete and 
more definitely helpful than any authority. 
Along with other invaluable information it 

And It's 

FREE! 
The most complete Manual for 
Service Men ever published... 
the first that is authoritatively 
accurate. There's nothing like 
it. You need it to simplify 
your work. You need it to 
make your work more prof- 
itable . . . and it's FREE! 
All you need do is send in 
this coupon. 

lists the 30 new Yaxlev Replacement Vol- 
ume Controls that will service 98% of 
the 3200 set models now in existence. It 
shows, for example, how 4 Yaxley controls 
will cover 1398 models-how a single con- 
trol will service 618 different models. Mail 
the coupon now for this indispensable book. 

YAXLEY MANUFACTURING CO., Incorporated 
Division of P. R. Mallory & Company, Incorporated 

Indianapolis : : : Indiana 
Cable address: Pelmallo 

GePATENT APPLIED FOR 

You want to know about this new Yaxley Replacement 
Volume Control. It's the greatest advance ever made .. the biggest boon to service men ever developed. 

Detailed information is included in the complete Yaxley 
Replacement Volume Control Manual. 

YAXLEY MANUFACTURING CO., INCORPORATED 
Division of P. R. Mallory & Co., Incorporated 

Indianapolis, Indiana 
Gentlemen: Please send me-absolutely free-a 
copy of the complete Yaxley Volume Control 
Manual. 

Name 

Address 

My Jobber's name is 
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NEW ALL -WAVE ANTENNA SYSTEM 

AN all -wave antenna system that 
consists of either an inverted L - 

type or doublet antenna, a low -impe- 
dance transmission line, receiver trans- 
former, and antenna coupling unit has 
recently been introduced. The unique 
feature of this system lies in its impe- 
dance -matching device which has been 
so designed that the signal automatic- 
ally selects the most efficient circuit for 
its frequency. 

IMPEDANCE -MATCHING DEVICE 
In Fig. 1 is shown the fundamental 

circuit of the antenna coupling unit, 
which in reality is nothing more than 
an impedance -matching device to be 
used with a doublet antenna, as shown 
in Fig. 2. It is common knowledge that 
fixed condensers have a lower im- 
pedance at high frequencies than they 
do at low frequencies. Therefore, when 
the receiver is tuned to the high fre- 
quencies, i. e., any short-wave band, the 
impedance of the two small condensers 
shown in Fig. 1 offer the path of least 
resistance to the incoming radio waves 
which pass directly through the con- 
densers to the low -impedance transmis- 
sion line. From this line the signal goes 
into the receiver impedance -matching 
transformer and then, by one of three 
distinct methods, directly to the receiver. 

It is also well understood that a 
doublet antenna cut to a size which is 
most efficient on the short-wave bands 
will not function satisfactorily when 
used for the broadcast band, or vice 

>I 
LI 

L2 

bÒ6Ö0000' 

Cl 
. c2 

TRANSMISSION LINE 
TO RECEIVER 

Fig. I. The fundamental circuit of the 
all -wave, impedance -matching device, for 

use with the duplex antenna coupling 
system. 

By G. S. GRANGER 

20'-6" 

"GIANT KILLER" ""r 
CABLE 

ANY, LENGTH 

TO 
TO CHASSIS ANTENNA POST 

Fig. 2. Connections for the complete 
antenna system. The dotted lines indicate 

that cage aerials may be used. 

versa. Hence, the transformers shown 
at either side of the dotted line in Fig. 
1 are utilized to carry the broadcast 
signal into the transmission line at a 
gain over the signal which would be 
possible without these transformers. In 
this case, the impedance of the trans- 
formers is very much lower than the 
impedance of the fixed condensers and 
the incoming broadcast signal passes 
through the transformers in preference 
to the condensers. 

It should be kept in mind that in each 
half of this antenna impedance -match- 
ing device we have a tuned circuit com- 
prising the inductances L-1 and C-1 in 
one case, and L-4 and C-2 in the other. 
Both of these circuits have infinite im- 
pedance at the frequency to which they 
are tuned and, therefore, this point of 
resonant frequency must be located in 
some portion of the frequency spectrum 
which is not used for either the short- 
wave or the regular broadcast bands. 

Fig. 3 shows the actual connections 
of the coupling unit and the two ends of 
the doublet. 

TRANSMISSION LINE 
The transmission line is made up of 

two concentric wires covered by a good 

heavy insulation as may be seen in both 
Fig. 2 and Fig. 4. Standoff insulators 
serve to hold the line from the wall 
while an insulator is provided where 
the line is brought in through the wall. 
The receiver end of the line connects 
with a receiver transformer, the im- 
pedance of the latter unit closely ap- 
proximating the -70-ohm impedance 
value of the transmission line itself. 

RECEIVER TRANSFORMER 
The wiring diagram of the receiver 

transformer is shown in Fig. 5. The 
output impedance of this transformer 
may be adjusted by means of simple 
telephone tip -jacks to match receivers 
with either high or low input impedance. 
A third connection is provided on this 
unit which enables the entire antenna 
plus the lead-in to be utilized as a regu- 
lar T -type antenna, for areas where 
noise occurs in one band and not the 
others. In addition, this transformer 
provides a means of coupling a trans- 
mission line to the ordinary type of re- 
ceiver without requiring changes in the 
receiver. 

It is important that the leads from 
the receiver transformer be kept as 
short as possible. The red and black 
wire, supplied with the transformer, are 
of the correct length. This is particularly 
true of the black wire. Increasing the 
length of the black wire will tend to 
throw the entire system out of balance, 
resulting in a reduction in its noise 
reducing properties. 

Fig. 3. Details of the antenna coupler, 
the circuit for which is shown in Fig. I. 
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TO SUPPORT 

TO WATER PIPE 

DOUBLE 
LIGHTNING 
ARRESTOR 

RECEIVER 
COUPLER ------ 

TO RECEIVER 
CHASSIS. NOT 
TO 'GND" POST 

t 
BLACK 

CLIP 

STANO -OFF 
AT EDGE 
OF ROOF 

SPLIT 
KNOB 

SPLIT 
KNOB r 

RED 

í -`TO RECEIVER 
°ANT"POST 

OR 'ANT' WIRE 

Fig. 4. The arrangement and connections 
for a simplex antenna system, using an "L" 

type aerial. 

The red and black wires are provided 
with a telephone tip at one end, for in- 
serting in the pin -jacks. The tipless end 
of the red wire is connected to the 
receiver antenna binding post. The 
spring clip on the black wire is con- 
nected directly to the receiver chassis 
itself. 

On receivers which are made with 
an antenna wire and a ground wire, in 
place of the usual binding posts, con- 
nect to these wires. The best arrange- 
ment, in this case, is to connect the 
ground wire to a suitable ground con- 
nection (water pipes are to be pre- 
ferred) and then connect the spring 
clip of the black cord directly to the 
most convenient part of the receiver 
chassis. The antenna wire coming from 
the receiver should be cut very short. 

The best connections for the tipped 
ends of the red and black wires are 
determined by experiment. As a gen- 
eral rule, one determination of these 
connections is sufficient and the connec- 

tion thus established need never bè 
changed. 

For receivers having high input im- 
pedance, the black tip goes into the 
jack marked "A3" and the tip on the red 
wire goes into the jack marked "Al." 
This connection is generally best for 
broadcast reception. 

For receivers having low input im- 
pedance, the black tip remains in the 
same place, "A3," and the tip of the 
red wire goes to "A2." This is gener- 
ally the best connection for the short- 
wave bands. 

When the antenna and the lead-in 
cable are to be used as an ordinary 
aerial, the black wire is removed from 
"A3" and is left out of use, while the 
tip on the red wire is inserted in jack 
"A3." This arrangement is only suit- 
able for use in areas where there is no 
local noise. In some locations it will 
be observed that local noise exists on 
some wavebands and not on others. 
In this event the "A3" connection may 
prove best. 

On all bands, the best results will 
usua ly be obtained with the tip of the 

Fig. 5. By means of pin jacks, the im- 
pedance of the receiver transformer may 
be matched to that of the receiver input. 

-2 FT.--9- TO 
SUPPORT 

OR 
MAST r 

NAVY 
STANDARD 

INSULATORS 

f-- 114 FEET ---a 
TO OTHER LYNCH 
NAVY STANDARD 

INSULATOR 

ANTENNA WIRE 
(HEAVY GRADE) 

"GIANT KILLER" 
CABLE 

Fig. 6. Method of attaching the down - 
lead cable to an end -fed antenna, such 

as the one shown in Fig. 4. 

black wire in "A3" and the tip of the 
red wire in either "Al" or "A2." 

L -TYPE ANTENNA 
Where space is available an L -type 

antenna is generally considered superior 
to the doublet type. Fig. 4 illustrates 
a system of this type. Such an antenna 
should be at least thirty feet above the 
ground. By reason of the size of the 
collector (antenna) the signal it picks 
up is rather large and compensates for 
small deficiencies between the antenna 
and the receiver which could not be 
tolerated in a collector of smaller size. 
Therefore, the impedance -matching 
transformer at the antenna is eliminated 
for both mechanical and financial 
reasons. The resulting antenna trans- 
mission line connection is shown in 
Fig. 6. 

While best results are obtained with 
the flat top of the L -type aerial in a 
straight line, it is not necessary that it 
be so. However, no section of the hori- 
zontal portion should be nearer than 90° 
to any other section. The length of any 
individual leg is unimportant and may 
be any dimension which convenience 
permits. 

There is shown on the front cover the 
diagram of the input circuit for the 
Stewart -Warner Model R-127 All - 
Wave Receiver. This circuit is of in- 
terest for a number of reasons, one 
being that the switching arrangement 
automatically takes care of the type of 
antenna system used with the receiver 
and also governs the avc action for each 
waveband. 

THE ANTENNA CIRCUIT 
We all know that for the best results 

from an all -wave receiver, it is highly 
desirable to employ some form of all - 
wave, noise -reducing antenna system. 
These antenna systems take different 
forms, but in most cases it is necessary 
to deal with a double rather than a sin- 
gle lead-in. For this reason set manu- 
facturers are making provisions in their 
all -wave receivers for aerials of this 
sort, and at the same time making it 
possible to use the standard Marconi 
antenna for the broadcast band. 

ALL -WAVE SWITCHING 
(See Front Cover) 

Referring to the cover diagram, a 
standard "L" type aerial is shown in 
solid lines. This, of course, may also 
be a "T" type. In either case there is 
a single lead-in wire. 

If the ordinary "L" or "T" type an- 
tenna is to be used with the receiver 
for all wavebands, then the "black coil 
return lead" shown is connected di- 
rectly to the chassis ground clip. It is 
so connected in the diagram. In this 
case we have the usual grounded an- 
tenna sytem, and the same aerial is used 
for all wavebands, it being connected 
to the desired coil through the arm of 
switch S-1. 

If a doublet antenna is used-or an 
all -wave antenna system similar to the 
doublet, with two rather than one lead- 
in wire, the "black coil return lead" is 
disconnected from the chassis ground 
and connected instead to one lead of the 
doublet. This lead is shown in the dia- 
gram in dotted lines. 

Under normal conditions, a "T" or 
"L" type antenna is desirable for use 
on the broadcast band and also the next 
lowest band, commonly referred to as 
the "police band." Below the police 
band a grounded antenna is not efficient 
unless separate antennas cut to proper 
length are used for each band. More- 
over, it is necessary to provide for the 
elimination of man-made interference on 
the shorter wavelengths where such in- 
terference is prevalent. The ideal ar- 
rangement, therefore, is the use of an 
"L" or "T" type antenna for the broad- 
cast and upper police bands, and a noise - 
reducing doublet for the shorter wave- 
bands. 

A single antenna may be used with 
the Stewart -Warner receiver. Tracing 
the connections of switch S-1 will show 
that on the two short-wave bands the 
leads from the doublet antenna are con- 
nected directly to the primary winding 

(Continued on page 329) 
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General Data . . 

A -K Model 511 Tune-O-Matic Data 
A simple diagram of the Tune-O- 

Matic is shown on this page. 
The tuning motor is a shaded -pole in- 

duction type. The motor shaft rotates 
in only one direction, and the required 
forward and reverse drive for the varia- 
ble condenser is secured by an ingenious 
and simple arrangement for tipping the 
motor, which is pivoted for this pur- 
pose. Tipping is accomplished by a sole- 
noid and lever. 

The motor drive shaft extends be- 
tween two rubber -tired wheels, one 
large, and one small. When the solenoid 
is not energized, the motor drive shaft 
rests against the small wheel and the 
resulting motion drives the variable con- 
denser in the direction from 540 to 1600 
kc. When the solenoid is energized, the 
motor is tipped so that its drive shaft 
rests against the large wheel, and the 
variable condenser is then driven in the 
direction from 1600 to 540 kc. 

The current that energizes the sole- 
noid is controlled by a switch (mounted 
above the top rear of the variable con- 
denser). This switch opens at 1600 kc 
and closes at 540 kc. The switch is op- 
erated by a cam on the shaft of the 
variable condenser. 

MECHANICAL DETAILS 

Eight adjustable discs are mounted 
on the shaft of the variable condenser, 
which is extended out in back of the 
condenser. Each disc has a small insu- 
lated sector on the rim. Each disc is 

held by spring tension to the shaft. Nor- 
mally, the discs do not move with re- 
spect to the shaft, but by holding the 
front gear of the variable condenser, 
and using a special wrench which is 
furnished with Model 511, each disc 
may be rotated on its shaft so that the 
insulated sector is in the desired posi- 
tion. Between adjacent discs there is a 
spacer which is keyed to the shaft. This 
prevents the movement of any disc other 
than the one moved with the wrench. 

Eight contact fingers are mounted at 
one side of the discs, each finger con- 
tacting with the rim of its correspond- 
ing disc. 

ELECTRICAL ACTION 

The electrical action is briefly as 
follows : 

Assume that we have one lead of sta- 
tion "G" plugged in the 4:30 jack and 
the switch is set to automatic. 

When the contact blade on the rear of 
the jack panel comes to the 4:30 jack, 
the electric circuit through the motor 

and solenoid is completed and the sole- 
noid tips the motor shaft against the 
large rubber -tired wheel. The motor 
turns the variable condenser from the 
automatic off position, near 1600 kc, 
across the dial to the frequency of sta- 
tion "G." 

When the motor reaches this point, 
the insulated sector of disc "G" has 
come under its contact finger and the 
circuit, from the finger through the disc 
to ground, is broken. This cuts the 
high -impedance relay into the motor 
circuit and reduces the current through 
the motor and solenoid to such a low 
value that the motor stops turning and 
the solenoid lever comes up, throwing 
the motor drive shaft against the small 
rubber -tired wheel which acts as a me- 
chanical brake, bringing the motor to a 
dead stop on station "G." Simultane- 
ously, the relay has completed the 110 - 
volt circuit to the set power transformer 
and the set, now tuned to station "G," 
begins to operate. 

Now plug one of the "off" leads into 
the 4:45 jack. When the contact finger 

Circuit of the automatic tuning system 
used in the new A -K 511 Receiver. 

moves off the 4:30 jack, the circuit 
through the relay is broken, the set is 
turned off, and the contact finger, now 
on the 4:45 jack, completes the circuit 
through the motor and solenoid, driving 
the condenser to 540 kc, where a cam 
on the shaft trips the switch, thus cut- 
ting out the solenoid, and the motor tips 
back against the small rubber -tired 
wheel, driving the condenser back in 
the opposite direction to 1600 kc. 

Beyond the 1600 kc end of the dial, 
the cam on the variable condenser shaft 
again trips the switch, which opens, and 
the solenoid, being energized, tips the 
motor shaft against the large wheel, 
starting the condenser moving back. 
But at 1600 kc the insulated sector of 
the "off" disc comes under its contact 
finger, breaking the circuit and stop- 
ping the motor. In the off position, no 
current is drawn by the set; the only 
current is the small amount required by 
the electric clock. 

Inspection of the diagram will show 
that the jack panel is shorted out by the 
switch when the condenser is moving 
from 540 to 1600 kc. For greatest accu- 
racy all tuning is done while the con- 
denser is moving from 1600 to 540 kc. 

ALL -WAVE SWITCHING 
(Continued from page 328) 

of the antenna transformer for switch 
positions 3 and 4. Note, however, that 
in switch positions 1 and 2 (broadcast 
and police bands) only one-half of the 
doublet is used-that part drawn in solid 
lines. The primary coils connected to 
positions 1 and 2 are both grounded, so 
that with switch S-1 in either of these 
positions, we have a grounded "L" type 
antenna. 

It should also be noted that a band- 
pass circuit is used in the broadcast 
band, but in the broadcast band only. 
The variable condenser in the band-pass 
filter is a part of the main gang con- 
denser, as indicated by the dotted lines. 

THE AVC CIRCUIT 
The avc lead is shown at the bottom 

of the diagram. If you will trace through 
this lead, as well as the positions of 
switch S-2, it will become evident that 
automatic volume control is placed on 
the modulator tube for bands 1, 2 and 3 

only. Band 4, the shortest waveband, 
does not have the avc connection, this 
circuit being grounded. This circuit 
tunes up to 20 me and avc action on 
the modulator tube at these frequencies 
is not desirable. 

Philco Radio -Phonograph Model 507 
Model 507 uses the same chassis as 

the Model 118 receiver. It is intended 
for ac operation only. 

The power consumption of the Model 
507, with motor running, is 140 watts. 
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Stromberg -Carlson No. 68 

The r -f section of this receiver is 
very much the same, as the one em- 
ployed in the No. 69 All -Wave Se- 
lector, described on page 292, August, 
SERVICE. 

The data on the arrangement and in- 
stallation of the special antenna con- 
nections at the input of the receiver will 
be found on page 221 of the June issue 
of SERVICE. These data apply to both 
the No. 68 and No. 69 sets. 

CIRCUIT DESCRIPTION 
The No. 69 receiver has four tuning 

ranges. The switch contacts for each 
range are lettered in the accompanying 
diagram, and are as follows : A-520 
to 1500 kc; B-1400 to 4200 kc; C- 
3.7 to 10.5 mc; D-8.9 to 25 mc. 

A study of this switching arrange- 
ment will show that, no matter which 
band the switch is set to (with the ex- 
ception of the broadcast band), the 
tuned coils in the adjacent band are 
shorted so that there can be no inter- 
action between circuits. 

A 6D6 tube is used in the r -f stage. 
Initial bias is supplied by the 300 -ohm 
resistor, R-2. The r -f stage feeds a type 
6A7 tube which is used only as the first 
detector or modulator, a separate type 
76 tube being employed as the oscilla- 
tor. The oscillator frequency is fed to 
grid No. 1 of the 6A7 tube through the 
blocking and coupling condenser C-19. 
Initial bias for the 6A7 tube is sup- 
plied by the 300 -ohm resistor, R-5. 

The 370-kc i -f output of the 6A7 tube 
is fed into a rather complicated circuit, 

consisting of the tuned, iron -core in- 
ductor, L-19; the i -f filter L-20, C-23, 
which prevents the i -f signal from get- 
ting back into the r -f, modulator and 
oscillator circuits; and the iron -core 
i -f transformer L-29, L-30. It is seen 
that there are three tuned circuits be- 
tween the modulator tube and the 6D6 
i -f tube. 

It should be noted that the plate cir- 
cuit of the modulator tube also contains 
the volume -control potentiometer R-8. 
By means of this potentiometer the 
cathode voltage of the 6D6 i -f tube is 
varied over comparatively wide limits, 
thus varying the grid bias and con- 
trolling the gain of this stage. 

The i -f tube feeds an air -core i -f 
transformer which is in turn coupled to 
one diode plate of the type 85 second 
detector and a -f tube. It should be noted 
that the detector diode plate is, prac- 
tically, not biased, being connected di- 
rectly to the cathode. Consequently, 
there is no delayed detector action. The 
control grid of the triode section of this 
tube, which is employed as an a -f volt- 
age amplifier, is biased by the drop in 
voltage in the cathode resistor R-17. 
The triode is therefore self -biased. 

THE AVC CIRCUIT 
A 6B7 tube is used in the avc circuit. 

The control grid of the pentode section 
is coupled to the control grid of the 
6D6 i -f tube through the coupling con- 
denser C-58. The amplified i -f signal 
in the plate circuit of the pentode is fed 
to the diode plate through the avc i -f 
transformer L-41, L-42. The avc volt- 

age is developed across resistors R-26 
and R-27. Full avc voltage is placed 
on the r -f and modulator tubes through 
the filter network containing the re- 
sistors R-24 and R-25. The avc volt- 
age for the 6D6 i -f tube is taken from 
the junction of resistors R-26 and R-27 
and reaches the grid of the i -f tube 
through the filter resistor R-28. 

The pentode control grid of the 6B7 
tube is biased by the voltage drop across 
resistor R-30. The avc diode plate, 
which is grounded through the load re- 
sistors R-26 and R-27, is biased by the 
combined drop in voltage across re- 
sistors R-30 and R-31, which are con- 
nected in series. This bias on the diode 
plate provides delayed avc action. 

THE A -F AMPLIFIER 
Note that both the bass and treble 

controls are in the plate circuit of the 
85 triode. The variable resistor R-9, 
just below the volume control in the dia- 
gram, is the treble control. This con- 
nects to the fixed condenser C-51 and 
functions the same as the usual type 
tone control. The bass control is com- 
posed of the resistor R-20, directly in 
the triode plate circuit, and the short- 
circuiting switch. Shorting the resistor 
attenuates the highs. 

The triode of the 85 is transformer 
coupled to a type 42 tube employed as a 
driver. The driver is in turn trans- 
former coupled to a pair of 42 tubes 
in push-pull. These tubes are connected 
as triodes and are operated Class A -B. 

It is of interest to note that both the 
driver tube and the push-pull tubes em - 
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GENERAL DATA-continued 

ploy fixed bias, obtained from the volt- 
age drop in resistors R-33 and R-34 
in the negative leg of the power -supply 
circuit. 

VOLTAGE READINGS 
Voltage values are given in the dia- 

gram. Readings should be taken with 
the set tuned to 1000 kc and volume con- 
trol full on. The voltages given are 
based on a line voltage of 119 and al- 
lowances should be made for differences 
when the line voltage is higher or lower. 

Atwater -Kent 2I7 -D, and 667-D 
These are 110 -volt dc receivers, using 

the same chassis. The heaters of all 
tubes are, of course, connected in series. 
(See Fig. 1.) Included in this circuit 
is the 6.3 -volt dial lamp which shunts 
the 19 -ohm resistor R-13. The voltage 
drop across this resistor is 6 volts, suf- 
ficient for the lamp. 

CIRCUIT DESCRIPTION 
The receiver is a dual -wave job, cov- 

ering the range from 540 to 3200 kc. 
The r -f stage, employing a type 78 
tube, does not use an r -f transformer in 
the output circuit. Instead a high -gain 
tuned impedance is employed, the B 
voltage being fed to the plate of the 
r -f tube through an r -f choke. This 
is a typical parallel -feed circuit. 

The type 37 oscillator tube is coupled 
to the first detector through a small 
coupling coil in the cathode circuit of 
the first detector. The 264-kc output 

Fig. 2. Chassis 
layout for the 
A -K giving loca- 
tions of trimmer 
condensers, etc. 

FOR EXTRA LONG RED 
ANTENNA 

GROUND 
BLACK \\ BLUE ANA 

I1/ ANTENNA 

TONE -CONTROL FREQUENCY RANGE 
SWITCH SWITCH 

RVOLUME CONTROL STATION 
& ON-OFF SWITCH SELECTOR 

of the first detector is fed to the 78 i -f 
tube through a double -tuned i -f trans- 
former. The i -f tube is transformer 
coupled to the second detector. The 
diode plates of this tube are used 
separately, the lower one for detection 
and the upper one for avc. The auto- 
matic bias control voltage is placed on 
the r -f, first detector and i -f tubes. 

The triode of the 75 tube is resist- 
ance coupled to a pair of 43 pentodes 
connected in parallel to increase the 
power output at the low B voltage avail- 
able. 

Fig. I. Circuit of the A -K 217-D Receiver. 

BIAS VOLTAGES 

Note the manner in which the bias 
voltages are obtained. For example, the 
grids of the power pentodes are biased 
by the positive voltage placed on the 
cathodes. The common cathode connec- 
tion is seen to terminate at one side of 
the dial lamp, this point being approxi- 
mately 13 volts above the ground or 
return circuit. The cathode of the 
tube is connected to the point between 
the resistors R-15 and R-16. This point 
is 1 volt above ground. The grid of the 
75 triode is therefore at -1 volt in 
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GENERAL DATA-continued 

respect to the cathode. The cathodes of 
the r -f, first detector and i -f tubes have 
a common connection which terminates 
at the left side of resistor R-14. This 
places an initial negative bias of 1 volt 
on the grids of these tubes. 

The tone control is in the grid cir- 
cuit of the power tubes. The speaker 
field is used as a filter choke and is in 
series with the tube heaters. 

Fig. 2 shows the location of the tubes, 
trimmer condensers, etc., on the chassis. 
This is actually the chassis for the 
217-D receiver. In Models 427-D and 
667-D, the speaker is mounted in the 
cabinet, under the chassis. Otherwise 
there is no difference in the chassis. 

VOLTAGE READINGS 

The voltages given in the diagram of 
Fig. 1 are read from the cathode of 
each tube, using the 250 -volt scale of a 
1000 -ohms -per -volt meter. Readings 
should be made with the set in opera- 
tion, no antenna, with the dial turned to 
a quiet point, and frequency range 
switch in the broadcast position. 

Silvertone Model 1729 

In this 7 -tube super a 78 r -f tube is 
used in the pre -selector stage which is 
coupled to the 6A7 oscillator -modula- 
tor. The 175-kc i -f signal created in the 
6A7 plate circuit is amplified by the 
78 i -f tube and then fed to the 37 avc- 
diode detector. The a -f output of this 

tube is amplified by the 37 a -f tube and 
then fed to the 41 output pentode. A 
type 80 rectifier is used. The speaker 
field is connected in the negative leg of 
the power supply and serves as a filter 
choke. The voltage drop across resistor 
R-12 in series with the speaker field 
supplies the grid bias for the second 
a -f tube and the power tube. 

MODULATOR -OSCILLATOR CIRCUIT 
Just in case you have forgotten these 

arrangements, coil L-2 feeds the broad- 
cast signal to grid No. 4, the control 
grid of the 6A7. Coil L-3 (1-2) acts 
as the grid coil and coil L-3 (3-4) as 
the plate coil of a tickler feedback type 
of oscillator. Grids No. 2 and No. 3 
of the 6A7 are the grid and plate, re- 
spectively. Since the electron stream is 
affected both by grid No. 4 and grids 
No. 2 and No. 3, a 175-kc signal is cre- 
ated in the plate circuit of the 6A7. 

A V C -DETECTOR 
A 37 tube is used as a diode, with 

plate and cathode tied together. The 
grid then acts as the plate. The i -f sig- 
nal is impressed between this plate and 
the cathode of the 37, in series with 
R-7 and the 725,000 ohms of the volume 
control. Diode current flows, creating 
a voltage drop across R-7 and the vol- 
ume control with the grounded end of 
the control positive with respect to its 
other end. That portion of the voltage 
drop existing between the grounded end 

of the control and the tap, is impressed 
on the control grids of the 78 and 6A7 
tubes. 

The audio component of the voltage 
across the volume control is picked off 
by the movable arm of the control and 
coupled to the grid of the 37 a -f tube. 

VOLTAGES AND ADJUSTMENTS 

All voltages are given on the dia- 
gram. Read from elements to chassis_ 
Take readings with antenna discon- 
nected and no signal received. 

When peaking the i -f transformers, 
use a low enough output from the test 
oscillator to render the avc action in- 
operative. 

Philco Model 38 Change 
Starting July 1st, the ballast tube 

shunt resistor in the Model 38 (Code 
122) has a value of 20 ohms, instead 
of 30 ohms as previously. This pro- 
vides a slight increase in filament volt- 
age which has been found desirable. 

Philco Model 18 Change 
Starting with run No. 4, resistor 

(22) on diagram of Model 18 (Code 
124) will be 1000 ohms instead of 2500 
ohms. 

There is a slight change in the an- 
tenna and oscillator transformers, the 
new ones being identified by a red paint 
mark on the bracket. No change in part 
number. 
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Emerson Models 39 and 59 All -Wave 
The Model D -S5 chassis is used in 

the Model 39 table receiver and in the 
Model 59 console. A two -position 
wave -changing switch is used, one po- 
sition covering the broadcast range 
from 200 to 550 meters and the other 
position covering the range from 18.5 
to 55 meters. Two dial lights are used, 
one to indicate each switch position. 

CIRCUIT DESCRIPTION 
Referring to the accompanying dia- 

gram, a wave trap tuned to the inter- 
mediate frequency of the receiver is in- 
cluded in the antenna circuit. This is 
for the purpose of eliminating possible 
code interference from long -wave com- 
mercial stations. 

The secondary of the antenna trans- 
former is in two sections, as is the oscil- 
lator coil. The receiver is in the broad- 
cast band when the tandem switch 
"SW" is open. When closed, portions 
of the series coils in the r -f and oscil- 
lator circuits are shorted out, as is evi- 
dent from the diagram. 

REFLEXED 2B7 
The 2A7 tube functions as first de- 

tector and oscillator. The 456-kc out- 
put feeds a type 58 tube in the first i -f 
stage. The output of this tube feeds 
the grid of the pentode section of the 
2B7 tube, this pentode functioning first 
as an i -f amplifier and then as an a -f 
amplifier. The i -f output of this tube 

The Emerson D -S5 diagram. 

is prevented from reaching the grid 
of the 47 power pentode by the i -f 
filter composed of an inductance and 
two condensers. The i -f signal is in- 
duced in the secondary of the i -f trans- 
former which is in the diode load cir- 
cuit. Negative voltages developed in 
this load circuit are used to provide avc 
on the first detector and first i -f tube. 
The a -f signal component developed in 
this circuit across the 500,000 -ohm vol- 
ume control is impressed on the grid of 
the 2B7 pentode through the secondary 
of the second i -f transformer. The a -f 
in the plate circuit of the pentode is im- 
pressed on the grid of the 47 power 
pentode. The tone control is in the 
grid circuit of this tube and bias for 
this grid is developed across the re- 
sistors shunting the speaker field, which 
is connected in the negative leg of the 
power supply. 

I -F ALIGNMENT 

The alignment procedure is as fol- 
lows : Short circuit stator of oscillator 
variable condenser to ground. Intro- 
duce a 456-kc signal from test oscillator 
on the grid of the 58 tube and adjust the 
trimmer on the single tuned i -f coil 
for maximum response in output meter. 
Then adjust the two trimmers on the 
double -tuned i -f transformer following 
the 58 tube. 

Now remove test oscillator signal 
from 58 tube and introduce it on the 

grid of the 2A7 tube. Adjust the 
trimmers on the first i -f transformer. 
Then re -align all i -f trimmers for maxi- 
mum output. 

Now remove test oscillator signal 
from 2A7 tube and remove short cir- 
cuit from stator of oscillator condenser. 
Rotate the range changing switch to 
the left for the short-wave range. 

SHORT-WAVE ALIGNMENT 

Make sure that the needle on the dial 
reaches its extreme position at both 
ends of the broadcast scale when the 
gang condenser is at maximum and 
at minimum. If this condition is not 
obtained, loosen the set screw on the 
hub of the dial and rotate the condenser 
plates to maximum capacity. Then ro- 
tate the needle of the dial (by means 
of the selector knob) to its extreme 
position at the 550-kc end of the broad- 
cast scale. Tighten the set screw se- 
curely once again and re -alignment 
may proceed. 

Now set the pointer of the dial to a 
little above the higher wavelength edge 
of the 19 -meter, brown segment, on 
the dial. Then introduce a strong 15,- 
000-kc signal from test oscillator into 
the antenna. 

Adjust the short-wave oscillator trim- 
mer (the trimmer nearest the chassis 
on the oscillator coil) , until the signal 
comes to maximum. Then attenuate 
the signal. 
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GENERAL DATA-continued 

Now adjust the short-wave antenna 
trimmer (the one on the free end of 
the antenna coil) until the signal again 
comes to maximum. When these con- 
ditions are fulfilled the receiver is 
aligned on the short-wave range. There- 
fore remove the 15,000-kc signal from 
the antenna. 

BROADCAST ALIGNMENT 

Now rotate the range switch to the 
right (broadcast position) and set the 
pointer of the dial to 1,425. Introduce 
a 1,425-kc signal from test oscillator 
into the antenna and adjust the oscil- 
lator trimmer (the trimmer on the 
oscillator coil, furthest from the edge 
of the chassis) for maximum response. 
Attenuate this signal. 

Next adjust the broadcast antenna 
trimmer for maximum response (the 
trimmer on the end of the antenna coil 
closest to the chassis). Then remove 
the 1,425-kc signal from the antenna. 

Now introduce a 600 kc signal into the 
antenna and rock the gang condenser 
back and forth around the 600-kc dial 
reading, and at the same time adjust 
the series padding condenser for maxi- 
mum output. Leave the series padder 
set to the point of maximum sensitivity. 
(The series padder is on the side of 
the oscillator coil can.) 

Broadcast alignment is now complete. 

ALIGNMENT NOTES 

When aligning it is best to put a 
strong signal into the circuit being 
aligned and as it is brought into align- 
ment, gradually attenuate the signal 
until, when the final adjustment is made 
it is just strong enough to be read on 
the meter. Using a weak signal to 
make the final adjustment insures ac- 
curate settings of the trimmers. 

The locations of the coils are as fol- 
lows : Antenna coil; without shield, 
under chassis. Oscillator coil; in round 
can fastened to front of chassis, under- 
neath. Last i -f coil; fastened to back 
of chassis, in small can, underneath. 
First i -f coil; on top of chassis with 
grid lead feeding into 58 tube. Second 
i -f coil; on top of chassis with grid 
lead feeding into 2B7 tube. 

The voltages given in the diagram 
are based on a line voltage of 115 

volts, and are measured between ele- 
ments and ground. 

RCA Victor Models 127, 327 Warning 
These are 6 -tube, 220 -volt dc re- 

ceivers. It is extremely important to 
use the utmost caution when operating 
the receiver outside the cabinet. - Also 

a knob must always be placed on the 
shaft of the main tuning condenser, as 
under certain conditions the full line 
voltage is obtained between this point 
and ground. 

RCA -1C6 
The 106 is a 2 -volt filament type of 

tube designed to function as both mixer 
and oscillator in supers. This tube, 
which is similar in function to the 1A6, 
though not directly interchangeable with 
it, requires twice the filament current 
of the latter, but offers the feature of 
an extended operating range at the 
shorter wavelengths. It is therefore 
particularly suitable for use in battery - 
operated all -wave supers. 

Tube Symbol and Bottom View 
of Socket Connections 

4RID N.4 -METAL TOP CAP 

The following are the operating volt- 
ages of the 106 tube: 
Filament voltage 2 
Filament current (ma) 120 
Plate voltage 180 
Grids 3 and 5 voltage 67.5 
Anode -grid voltage* 180 
Control -grid voltage -3 

*Applied through 20,000 -ohm dropping resistor. 

Philco Model 29 
Starting with Run No. 8, the cathode 

resistor (20 in wiring diagram) will 
be changed from 500 ohms to 400 ohms. 
This will prevent variation in perform- 
ance of sets due to considerable varia- 
tion in 6A7 tubes. 

Condenser (54) in diagram is 
changed from .09 mfd to .05 mfd. This 
improves the fixed bass compensation 
used in this model. 

Westinghouse Models and 1-F Peaks 
The i -f peaks of the new Westing- 

house receivers are as follows : 

Model I -F Peak 
WR -21 . 456 
WR -22 456 
WR -23 . 456 
WR -24 . 456 
WR -25 . 172.5 

The Model WR -25 is a 6 -tube super 
designed for use as an auto or motor- 
boat receiver. 

Wurlitzer SU -5 
The Model SU -5 is a dual -wave 

super covering the broadcast band of 
550 to 1500 kc and a short-wave band 
of from 1580 to 3700 kc. Changing the 
band in the antenna circuit is accom- 
plished by throwing coils and capaci- 
ties in parallel, and in the oscillator cir- 
cuit by shorting one coil and placing 
an additional capacity in shunt with a 
second coil. 

The 6A7 tube functions as modulator 
and oscillator. The 456-kc output is fed 
to the 78 i -f tube which is regenerated 
by the feedback coil in its cathode cir- 
cuit. This increases the sensitivity and 
selectivity of the i -f stage. The output 
of the i -f stage is impressed on the 
diodes of the 75 tube. The diodes rectify 
the i -f signal and the dc voltage devel- 
oped in the load circuit is used as a 
control bias for the first detector and 
i -f tubes. The a -f component of the 
signal is picked off the volume control 
potentiometer and fed to the control 
grid of the 75 triode. This triode is 
resistance coupled to the 43 pentode, 
the output circuit of which contains the 
variable tone control and a jack for ex- 
ternal speaker. When the remote speaker 
is in use, the set speaker is inoperative. 

All the tubes in the receiver are self - 
biased by resistors in the respective 
cathode circuits. In the case of the 
modulator and i -f tubes, the cathode re- 
sistors provide an initial bias only. 

CIRCUIT ADJUSTMENTS 

In aligning, connect the line cord 
lead marked with a red dot to the 
grounded side of the line. Connect the 
output meter from screen to plate of the 
43 power pentode. Advance the tone 
and volume controls to their maximum 
positions (clockwise). 

In all ganging operations use the 
weakest signal that will give a satisfac- 
tory indication on the output meter. Do 
this by reducing the input, not by re- 
tarding the volume control. 

The i -f trimmer adjustments are care- 
fully made and should not be disturbed 
unless the i -f amplifier is actually at 
fault. In that event, attach the antenna 
lead to a local oscillator tuned to 456 
kc, keeping the signal input as low as 
possible. Then adjust the two i -f trim- 
mers to give maximum indication in the 
output meter. 

The first i -f trimmer is on the rear 
of the chassis directly under the first 
i -f transformer, between the 6A7 and 78 
tubes. The slot adjustment is the pri- 
mary trimmer. The hex nut adjustment 
is the secondary trimmer. 

The second i -f trimmer is located on 
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GENERAL DATA --continued 

the top of the chassis pan, left end, near 
the volume control. The adjustments 
are the same as the first i -f trimmer. 

Under no circumstances shall the single 
trimmer at the extreme right rear of the 
chassis (usually marked with red) be 
adjusted. 

TO CALIBRATE B. C. BAND 

Turn the band switch to the broadcast 
position (clockwise). Set the dial 
pointer to the position where a station 
(or oscillator) of known frequency, 
about 1400 kc, should come in. 

Then adjust the oscillator trimmer 
(screw adjustment, top of gang con- 
denser, front -dial -end) until desired 
signal is heard. The calibration of the 
rest of the dial will then fall within 
reasonable limits with no further ad- 
justment. 

ALIGNING B. C. BAND 

Set dial to approximately 1400 kc, 
connect antenna lead to local oscillator 

tuned to set, and check settings of vol- 
ume and tone controls. - 

Then adjust r -f trimmer (screw ad- 
justment, top of gang condenser, rear 
end) until output meter indicates maxi- 
mum output. Keep signal input low! 
The alignment over the balance of the 
tuning range will then fall within reas- 
onable limits without further adjust- 
ment. 

To CALIBRATE S. W. BAND 
Turn the band switch to the short- 

wave position (counter -clockwise). Set 
the dial pointer to a position where a 
station (or oscillator) of known fre- 
quency, about 3700 kc, should come in. 
Then adjust the short-wave oscillator 
trimmer (screw adjustment, under chas- 
sis pan, adjustable through hole in chas- 
sis pan top front, right corner near 
gang condenser) until the desired sig- 
nal is heard. Calibration for rest of dial 
should then be okay. 

ALIGNING S. W. BAND 
Set dial to approximately 3600 kc 

(3.6 mc), connect antenna lead to local 
oscillator tuned to set and check set- 
tings of tone and volume controls. 

Adjust short-wave r -f trimmer (screw 
adjustment, rear of antenna coil mount- 
ing bracket, between 6A7 and 78 tubes) 
until the output meter indicates maxi- 
mum output. Keep the signal input low! 
The alignment over the balance of the 
tuning range will fall within reasonable 
limits without further adjustment. 

Philco Model 34 Correction 
On page 290 of the August issue of 

SERVICE there is given a description of 
the second detector circuit of the Philco 
Model 34 battery -operated receiver. 

It was stated in this article that the 
diode second detector also provided de- 
layed avc for the r -f and i -f tubes. A 
close check of the circuit will indicate 
that no such action takes place, since the 
"alleged" control circuit does not exist. 

We hasten to make apologies for a 
"vacation -time boner." 
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Auto -Radio .. 
STEWART-WARNER R -I 17 CHASSIS 

This chassis is used in the Model 
1171 auto -radio receiver. See note re- 
garding the reduction of dial illumina- 
tion on page 297 of the August issue of 
SERVICE. 

CIRCUIT DESCRIPTION 

The R-117 circuit is shown on the 
opposite page. There is a stage of r -f 
using a self -biased 78 tube. The bias 
may be decreased by shorting resistor 
2 by closing switch 12. This is the 
sensitivity control switch. 

The r -f tube feeds a 6A7 modulator - 
oscillator. The 177.5-kc output of the 
modulator feeds a 78 i -f tube, also self - 
biased. The i -f stage feeds the diodes 
of the type 75 second detector-avc and 
a -f tube. The avc voltage is developed 
in the diode load circuit containing the 
resistor 11, across which the avc volt- 
age is developed. Full avc voltage is 
impressed on the r -f, modulator and i -f 
tubes through the resistor 5. 

The control grid of the 75 triode is 
biased by the voltage drop in the cath- 
ode resistor 2. The triode is resist- 
ance coupled to the type 42 output tube. 
The grid bias for this tube is obtained 
from the voltage drop across the filter 
choke 33, in the negative leg of the 
power supply. 

The tone control (condenser 14 and 
variable resistor 46) is in the plate cir- 
cuit of the power tube. This is shown 
in the separate diagram of the dynamic 
speaker connections. 

PROTECTIVE RESISTOR 
The filter system and the rectifier tube 

are protected against breakdown from 
the high peak voltages during the warm- 
ing -up period by means of a special 
Globar resistor (No. 21 in the dia- 
gram) connected across the high -voltage 
secondary of the power transformer. 
This resistor has the unique property 
of dropping rapidly in resistance as the 
voltage across it rises, so that when the 
set is first turned on and secondary volt- 
age is high, the resistor acts as a load 
on the power transformer and keeps the 
voltage below the danger point until the 
tubes warm up and take their normal 
current. When the B voltage drops to 
normal the protective resistor increases 
its resistance to about 500,000 ohms, so 
that it draws no appreciable current 
while the set is in use. 

Because of its unique voltage char- 
acteristics, the Globar resistor cannot 

be tested with an ordinary ohmmeter, 
since it will show a resistance of several 
megohms. 

I -F ALIGNMENT 

The i -f trimmers are located on the 
top of the i -f transformers which may 
be reached by removing the front cover. 
The modulated oscillator should be set 
at exactly 177.5 kc and connected from 
the 6A7 control grid to ground. Adjust 
the oscillator output to give about half - 
scale reading of the output meter. Ad- 
just all three i -f trimmers to give maxi- 
mum reading. 

The first i -f transformer has a double 
trimmer consisting of a slotted screw 
for one trimmer and a hex nut around 
it for the other. In adjusting the sec- 
ond i -f transformer single trimmer it is 
desirable to use an insulated screw- 
driver or one having only a small metal 
tip. After the i -f trimmers have been 
aligned once, go back and repeat the 
procedure, since any adjustment of one 
will affect the others to some extent. 

R -F ALIGNMENT 

The gang condenser trimmers can be 
reached by removing the back cover. 
Connect a .00025-mfd mica condenser in 
series with the output of the test oscil- 
lator and the aerial lead of the receiver. 
Adjust the receiver to approximately 
1400 kc and carefully tune the test os- 
cillator to give maximum receiver out- 
put. Adjust the two trimmers nearest 
the shaft end of the gang condenser to 
give maximum output meter reading. 
The trimmer on the other condenser sec- 
tion (oscillator section) should not be 
touched unless the set does not cali- 
brate properly. 

The low -frequency oscillator padding 
trimmer located on the side of the 
chassis does not require adjustment in 
most cases. 

VOLTAGE READNGS 

All dc voltages are read from socket 
terminal to the chassis, using a high - 
resistance voltmeter of 1000 ohms per 
volt. Readings will depend upon the 
voltage range of the meter. The values 
given in the diagram are based on a 
storage battery voltage of 6.0. 

The oscillator grid voltage will vary 
from zero at 1400 kc to -5.0 volts at 
600 kc. The oscillator anode voltage 
may vary from 118 volts at 1400 kc to 
128 volts at 600 kc. 

Actual bias voltage on the grid of the 
42 tube is -15.5, which must be meas- 
ured from ground to the filter choke 
terminal. Due to the high -resistance 
grid leak, the voltmeter will show only 
about -1 volt at the grid terminal. 

Arvin Model 16 

The new Arvin Model 16 auto -radio 
receiver employs an intermediate fre- 
quency of 175 kc. 

In connection with this receiver, it 
is suggested by the manufacturer that 
in districts where signal strength is 
abnormally low, a slight increase in 
sensitivity may be obtained by removing 
the inter -channel noise -suppression fea- 
ture. 

To those who have diagrams of this 
receiver, this may be accomplished by 
disconnecting resistor R-7 at point A 
and re -connecting it at point B. To 
those who do not have the diagram, it 
may be explained that resistor R-7 con- 
nects from the low end of the secondary 
of the detector i -f transformer, to 
ground. Thus, a slight bias is placed 
on the diode plates of the second de- 
tector. If this resistor is connected di- 
rectly to the cathode of the second de- 
tector tube-the point B referred to- 
the diode plates will no longer be biased, 
and the sensitivity will therefore be 
slightly increased. 

1933 Oldsmobile Installations 

It is difficult to eliminate noise in 
these installations. If, after all sup- 
pressors and filters are put in and igni- 
tion noise still persists, run a shielded 
lead-in down the left front door post to 
the floor and then under mat to the re- 
ceiver. Also be sure to shield the high- 
tension wire and battery supply wires. 
Keep control cables away from ignition 
coil on instrument panel-also shield 
coil with a shield can. A dome light 
filter may also be necessary. 

Majestic Twin Six 

Some Majestic Model 66 receivers 
cut in and out, or stop altogether at 
times. In such cases replace the 
G -6A7 -S tube, even though the old one 
may test okay. 

The i -f peak of this receiver is 
175 kc. 

Crosley Syncrotube 
The new Crosley Roamio, Model 4A1 

auto -radio receiver employs a new 
double -purpose tube, type 6SA4, which 
performs the functions of both rectifier 
and vibrator. It is called the Syncro- 
tube. 
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Public Address . . 

IMPEDANCE BRIDGE FOR 

DESIGN AND TESTING WORK 
The accompanying diagram shows an 

impedance bridge that has been found 
very convenient in radio service and 
power amplifier design. It may be used 
to measure input and output impedances 
of amplifiers, pickup units, microphones, 
etc., in order to insure correct matching 
of impedance. It is also very convenient 
for obtaining the correct impedance 
match between speaker and output tubes 
when replacing output transformers. 

CONSTRUCTION OF BRIDGE 

The construction of the unit is fairly 
simple. The source of alternating cur - 

Circuit for the impedance bridge de- 
scribed in the accompanying article. 

rent, G, may be a buzzer or an audio 
oscillator. The resistor R1 should be 
wire wound. One of the wire -wound re- 
sistors with adjustable taps, as used for 
bleeder resistors, will be satisfactory. 
The taps may be set at the correct 
values by using a good ohmmeter or 
preferably by applying a known voltage 
across the resistor and measuring the 
current drawn by the resistor. Knowing 
the voltage and current, the resistance 
may be calculated from Ohm's law : 

R = E/I. The standard resistance R. is 
a wire -wound variable resistance of 10,- 
000 ohms. This resistance must be cali- 
brated. This calibration may also be 
accomplished by means of Ohm's law. 
The switch, S, is a single -pole triple - 
throw switch of the rotary type. 

USING THE BRIDGE 

In measuring an unknown impedance, 
X, the standard resistance and switch S 
should be adjusted for minimum sound 
in the phones. When minimum sound 
is obtained, the value of the unknown. 

X, is equal to the setting of R. multi- 
plied by the setting of the switch S. 
That is, when S is set at X10, the value 
of X is ten times the setting of R,. 
When S is at X1 the reading of R. is 
equal to X. Similarly, when S is set at 
X _ 10, X is equal to one -tenth of the 
setting of R,. 

The inductance of the resistors is not 
sufficient to cause any appreciable error. 
It will not be possible to completely bal- 
ance the sound out of the phones be- 
cause of the reactive components of X. 
However, in work of this sort the reac- 
tive component of the impedance is 
usually of little importance. 

To measure the input or output im- 
pedance of amplifiers, microphones, etc., 
the input (or output) is connected 
across the terminals X. In the case of 
amplifiers it is desirable to have the 
operating voltages applied to the tubes 
during the measurement. However, in 
measuring the output impedance of an 
amplifier no signal should be applied 
to the amplifier. 

IMPEDANCE RATIOS 

The impedance ratio of a transformer 
may be determined by connecting a 
known resistance across one winding 
of the transformer and measuring the 
impedance across the other winding 
with the bridge. The impedance ratio 
will be the ratio of the known resist- 
ance to the reading of the bridge. The 
voltage ratio is equal to the square root 
of the impedance ratio. 

DETERMINING LOAD RESISTANCE 

The bridge has been found particu- 
larly advantageous in replacing output 

SPAGHETTI MUST BE 
FREE IN SLOT 

AND REST LIGHTLY AGAINST 
CAMBRIC RESILIENT BUMPER COVER 

nu 
. 1111004 

LEATHER WASHER 
MuST B UNDER 
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transformers when using replacement 
transformers with tapped secondaries. It 
is necessary to have the plate load on 
the output tubes of an amplifier of the 
correct value in order to get the great- 
est output with the least amount of dis- 
tortion. The value of the load resist- 
ance to be applied to the output tube 
may be determined from the tube manu- 
facturer's specification for the given 
tube at the given operating voltages. In 
the case of push-pull, the impedance 
from plate to plate should be twice the 
value required for one tube. In rating 
tubes for Class B push-pull, the tube 
manufacturer gives the load resistance 
from plate to plate. After determining 
the load resistance (i. e., the impedance 
required across the primary of the out- 
put transformer), the primary of the 
transformer should be connected across 
the bridge terminals. The voice coil of 
the speaker is then connected across the 
various taps of the secondary until the 
required impedance is obtained across 
the primary as measured by the bridge. 

ELMER SCHULZ, 
Lockhart, Texas. 

G. E. M-49 Phonograph Motor Data 
The synchronous phonograph motor 

used in this receiver is shown in detail 
in the accompanying sketch. The two 
stator coils are connected in series and 
the motor is started by giving it a clock- 
wise spin with the hand. If it is found 
to be difficult of starting, or if it runs 
at a subsynchronous speed such as at 
70 rpm, such action may result from 
one of the following causes: 

DIFFICULT TO START 

This may be due to the stator failing 
to rotate on the outer bearing. This can 
be caused by the spaghetti sleeve being 
jammed in the slot, or sticking to the 
resilient bumper. The outer bearing not 
being properly lubricated may also 
cause this condition. It is important 
that the ball bearings be at the bottom 
of the main bearing assembly. 

SLOW SPEED 

If the turntable is jarred or slowed 
down, the motor may run at a sub - 

(Continued on page 340) 

BALL END BEARING 
REPLACE BEFORE ASSEMBLING 

SPRING MUST HAVE SUFFICIENT MAIN BEARING 
TENSION TO HOLD STATOR STOP SURFACE DOES em 

AGAINST RESILIENT BUMPER REquIRE LUBRICATING 

STATOR BEARING SURFACE. 
OCCASIONALLY LUBRICATE 

WITH LIGHT OIL OR GREASE 

Details of the synchronous phonograph motor used in the General Electric M-49 Receiver. 
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Makers of 
Sylvania Tubes 
Hygrade Lamps 
Electronic Products 

LATEST TECHNICAL INFORMATION 

YOURS FOR 1 p¢ 
The Hygrade Sylvania engineers have 

given you helpful books that cover 
general service data on both home and 

automobile radio receivers. Now avail- 

able is a convenient 104 -page techni- 
cal manual containing the essential in- 

formation every user of tubes must have 

to secure the optimum performance 
from any device employing vacuum 
tubes. 

Complete data on over 90 types of re- 

ceiving tubes is given along with base 

symbols, recommended operating con- 

ditions, circuit applications, amplifier 
classifications, receiver circuit diagrams, 
etc.-over 150 cuts and diagrams. 
Authoritative beyond question, because 

it was compiled after months of pains- 

taking research by the famous Sylvania 

staff of tube and circuit engineers. 

You need this new technical manual- 
it's as necessary as your voltmeter in 

service work. Just fill in the coupon be- 

low, attach 10 cents in stamps and mail 

today. 

YOURS for 10¢ in STAMPS 

r__________^_._____,____ 

THE SET -TESTED RADIO TUBE j 
R 

Factories I 

Emporium, Pa. 
St. Mary's, Pa. I. Salem, Mass. 
Clifton, N. J. ® 1934, H. s. c. I 

HYGRADE SYLVANIA CORPORATION 
Emporium, Pennsylvania (C-16) 

Please send me the new Sylvania Technical Manual. 
I enclose 10e' in stamps. 

Name 

Address 

City State 
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PUBLIC ADDRESS-continued 

synchronous speed, such as 70 rpm. 
This is remedied by merely lifting the 
tone arm from the turntable, thereby 
removing the load. The turntable speed 
will then immediately increase to nor- 
mal. 

VIBRATION AND HUM 
A small amount of hum when start- 

ing, decreasing to a negligible amount 
while running, is normal. If excessive 
vibration occurs either at starting or 
running, it may be due to one of the fol- 
lowing : 

(1) Insufficient lubrication in outer 
bearing or any other failure that will 
cause the stator to bind. 

(2) The metal washer should be 
above the leather washer at the bottom 
of the main bearing. 

(3) Motor not properly supported 
from motor board. Unless the motor is 
properly supported from the motor 
board, normal vibration will be exces- 
sive. 

REMOVING ROTOR FROM STATOR 

The rotor, which includes the turn- 
table, may be removed by loosening the 
screw shown in the sketch until it clears 
the rotor, and then lifting the turntable. 
Be careful not to lose the ball end -bear- 
ing when this is removed. After re- 
placing the rotor, tighten the restrain- 
ing screw securely to eliminate the pos- 
sibility of rattle in operation. 

The motor consumes 4 watts. It 
should never be turned on when the 
rotor is removed, as in this condition 
excessive current will be drawn with 
consequent increase in temperature. 

The above value of power consump- 
tion is average for a 60 -cycle motor at 
125 volts. At lower voltages the power 
consumption will be less. 

RCA -VICTOR MODEL R-92 
RECORDER 

The Model R-92 is a special record- 
ing unit designed principally for mak- 
ing home recording records in dealers' 
stores. The unit consists of a special 
recording head and suspension arm as- 
sembly, a three -stage amplifier and a 
suitable power supply. Of special in- 
terest is the inclusion of two level - 
indicating lamps which permit the 
proper recording level to be maintained 
at all times. A Class B output stage 
provides sufficient power to operate the 
recorder at its optimum level. 

CIRCUIT DESCRIPTION 

Referring to the accompanying dia- 
gram, the sound to be recorded is picked 
up by the two -button carbon microphone 
M-2. The microphone is transformer 
coupled to the type 56 first a -f tube in 
the grid circuit of which is located the 
volume level control. Microphone cur- 
rent is obtained from across the 500 - 

ohm resistor R-12, which is a section of 
the bleeder system of the power supply. 

The type 56 first audio tube is self - 
biased by the voltage drop in resistor 
R-2. The output of this tube is resist- 
ance coupled to a second type 56 tube 
employed as a driver. This tube is also 
self -biased, by resistor R-6. 

The 56 driver is transformer coupled 
to the type 53 double tube which is op- 
erated Class B. The output of the 53 
is in turn transformer coupled to the 
recording head. A feature of this out- 
put system is the two neon level -indi- 
cating lamps. They are both connected 
between the center tap and one side of 
the output transformer through a resist- 
ance network consisting of resistors 
R-8, R-9 and R-10. Full brilliancy in 
one lamp with occasional flashes of the 
second lamp indicates the proper amount 
of power for recording. 

VOLTAGE READINGS 
Voltage readings are given in the dia- 

gram. These are the voltages to be ex- 
pected with the recorder in operation. 
No allowance has been made for cur- 
rent drawn by the test meter and if 
low -resistance meters are used, such 
allowances must be made. 

The voltage given for the plate of the 
first 56 a -f tube is calculated. This is a 
high -resistance circuit and consequently 
the actual voltage cannot be determined 
with the usual type meter. 
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Circuit of RCA -Victor Model R-92 Recorder. 
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Rider's Manuals 
HAD TO 

BE BETTER 
to become the "Standard" 

INVESTIGATE before you buy any new 
manuals. Be positive that the manual 

you buy contains the greatest amount of 
information which will be the most val- 
uable and helpful to you. 
We say that you should have RIDER'S MANUALS. 
They are the Best manuals because they give you 
the greatest coverage of the radio industry and 
contain more service information of the kind you 
want and need-than all other manuals. 
Take time off to read the comparative figures 
shown to the right. The superiority of Rider's 
Manual, Volume IV, also exists in Rider's Vol- 
umes I, II and III. . We guarantee you satis- 
faction with Rider's Manuals or your money back 
without any quibbling. 
Buy On Merit. . Rider's Manuals cost more 
than other manuals-but-you GET MUCH MORE 
FOR YOUR MONEY! 

Volume I ... More than 1000 pages 
Price $7.50 

Volume II ... More than 800 pages 
Price $6.50 

Volume III ... More than 1150 pages 
Price $7.50 

Volume IV . More than 1060 pages 
Price $7.50 

Combination Volume I, II and III 
$21.50 and $25.00 

Servicing Superheterodynes (New Ed.) 
288 Pages $1.00 

Servicing By Resistance Measurement 
203 Pages $1.00 

"Specialized" Auto Radio Manual (Vol. 1) 
Price $3.50 

See these manuals and books at your 
dealer. . . . Accept no substitutes. 

COMPARISON NO. I 

This comparison is made with the superheterodyne receiver 
as the basis because it is the major service problem confront- 
ing the service technician today. 

Total Number of Pages Including Index 
Rider Manual, Volume IV . . . 1104 
Manual "A," Volume 4 . . . . 402 

Total Number of Manufacturers in Volume 
Rider Manual, Volume IV . . . 96 
Manual "A," Volume 4 . . . . 33 

Number of Manufacturers of Superheterodynes 
Rider Manual, Volume IV . . 68 
Manual "A," Volume 4 . . . 26 

Number of Superheterodyne Schematics 
Presented 

Rider Manual, Volume IV . 468 
Manual "A," Volume 4 . . 212 

Number of Times I -F Peak Is Specified 
Rider Manual, Volume IV . . . 396 
Manual "A," Volume 4 . . . . 119 

The above figures represent a comparison between 
Rider's Manual, Volume IV and another manual which 
is offered for similar use... . 

Rider's Manuals include the Radiotron-Cunningham, 
National Union and Raytheon issues. 

1440 BROADWAY 
John F. Rider, Publisher NEW YORK, N. Y. 

r 
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ON THE JOB... 
"Your Service Code" 

The Editor of Sylvania News has met 
quite a few Service Men, corresponded 
with hundreds of them, and from the 
things they have told him and things 
he has observed he has formed in his 
own mind a sort of composite picture of 
the ideal Service Man. Perhaps by put- 
ting this into words it will help all Ser- 
vice Men correct minor faults, and per- 
haps some of you will be able to supply 
details that have been missed. 

1. He respects his' profession. He 
didn't just go into servicing because he 
couldn't find anything else to do, but 
because he found it interesting and 
worth the time and energy he devotes 
to it. 

2. He doesn't "know it all," and he 
never stops trying to learn. When he 
finds a problem that stumps him, he 
doesn't bluff, but gets the information 
he needs. He reads trade magazines, 
studies, goes to -=technical lectures and 
trade meetings, asks questions, experi- 
ments, keeps up with: -the times and the 
new developments in radio entertain- 
ment as well as in. technical matters. 

3. He isn't a "lone wolf." He realizes 
that in union there is strength, and is 
friendly and cooperative with other 
members of his profession. He doesn't 
"chisel," cut prices, or speak slightingly 
about other Service Men to customers, 
thus decreasing confidence in the whole 
profession. 

;74. He uses high-grade materials and 
r rts, and gives his best in the way of 
workmanship to each job. He never 
considers a job done until he is satisfied 
that it can't be improved. 

5. He knows his costs, charges a 
price that will give him a fair profit, 
and his prices don't slide with every 
rumor that somebody else is charging 
less. 

6. In his relations with his customers 
he maintains a professional attitude, 
neither too familiar nor apologetic. He 
is neat in his appearance and is careful 
of his customers''lelongings. He is self- 
confident, without being "cocky" about 
his superior technical knowledge, and 
he is ready to explain if the customer 
wishes, or to keep quiet. If he chats he 
will not become personal, but will try 
to talk about something in which the 
customer shows an interest, preferably 
radio programs and entertainment. He 
is tactful. He does not belittle the set 
on which he is working, no matter how 
junky it may be. He is business -like in 
presenting his charges, and he itemizes 
so that the customer understands exactly 

what he is paying _ for. He leaves his 
name and address-and a good impres- 
sion-with the customer, and makes it 
a point to inquire within a few days 
whether the work has been satisfactory. 

Adjusting New Philco Dials 
In the new model Philco receivers, 

which have scale readings up to 1720 
on the broadcast -and -police band, a new 
method is used for setting thé dial in 
the proper position on the shaft. This 
requires the use of a flat steel shim, of 
.006" thickness (Philco Part No. 45- 
2051). The adjustment is made as fol- 
lows : 

With the chassis connected to power 
supply and switch turned on, revolve 
the dial toward the 170 position (high - 
frequency end). Insert' the shim under 
the "heel" of the oscillator section of 
the tuning condenser, and bring the 
"heel" down on the shim. Loosen the 
set screw in the front hub of the tuning 
shaft, and adjust the dial until the last 
line (full-length line, past 170 mark) 
coincides with the center of the glow- 
ing arrow indicator. Tighten the set 
screw. The dial is then correctly ad- 
justed. 

Phono. for RCA 60, 62 and 66 
The chassis used in the RCA Models 

60, 62 and 66 is admirably adapted for 
record reproduction, providing the de- 
tector tube is operated on the straight 
portion of its curve, which can be ac- 
complished if the circuit shown in Fig. 
1 is used. This shomgs the necessary 
alterations in the ca ode circuit, as 
well as the phonograp radio switching 
arrangement. Any good double -pole, 
double -throw ' switch may be used for 
the change -over. Standard tip jacks are 
used for the phonograph pickup con- 
nections. 

I.FTronsf. 

To Pickup 

Old grid return 
from 2nd. detector 

( Disconnect and insert 
switch as shown) Ohms 

Fig.I 

27 
2nd. Det 

Old grid 
return from 

is* detector 
( Do not 
disconnect) 

;/ 
I Resistor 
I located 

behind 
( I.F.Trans- 

formers 

J 

Re -vamped second detector circuit of 
RCA 60, providing phonograph operation. 

50,000 Ohms, I Watt Cut old wire here 

.05Mfd. P7 

56 , 
400V. é , 2nd. Det 

ú 
2Mfd. 

'c 
200V. 

Ohms 
000 w 

Connect "by 
twisted pair 

to 27 filament 
wiring 

r 

To lug *2 
(Bi-) on connection panel 

Fig. 2 

Ohms 

Ohms 

450-. 
Ohms 

If more volume is required, en a -f stage 
should be added. The proper connections 

are given here. 

If more volume is required than can 
be had with the pickup feeding the sec- 
ond detector tube directly, an additional 
stage may easily be incorporated, as 
shown in Fig. 2. In this case, a single - 
pole, double -throw switch is sufficient 
for phonograph -radio change -over. The 
extra parts required are: One type 56 
tube; 5 -prong tube socket; 3000 -ohm, 
1 -watt resistor; 50,000 -ohm, 1 -watt re- 
sistor; 1-meg, 1 -watt resistor; 2-mfd, 
200 -volt condenser; 0.05-mfd, 400 -volt 
condenser; S. P. D. T. toggle switch. 

E. M. PRENTKE, 
1950 East 105th St., 
Cleveland, Ohio. 

Philco 58 and 84 Changes 
On the second run of the Model 58 

receivers, the center tap lead (black - 
yellow tracer) filament winding on the 
secondary of the power transformer is 
connected to one side of the. pilot light. 
The other side of the pilot light is 
grounded. There is no change- in the 
pilot light bulb. 

MODEL 84 

The Model 84 may be changed tò the 
Model 84A (25 cycles) by substituting 
power transformer No. 7422 for No. 
32-7180 and replacing electrolytic con- 
denser 30-2013 with 30-2028. The power 
transformer should be mounted before 
the electrolytic condenser to avoid dif- 
ficulty in mounting. 

On the second run of the Model 84 
receivers, the center tap lead. (black - 
yellow tracer) from filament winding of 
power transformer secondary is elimi- 
nated, and one side of the filament cir- 
cuit and pilot lamp circuit is grounded 
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Group Subscriptions 

at SUBSTANTIAL SAVINGS! 

The Regular Subscription price for SERVICE 

is now $2.00 per year. 

You, no doubt, know many other Service 
Men who would like to receive SERVICE every 
month. Probably several other Service Men 
in your acquaintance are already subscribers. 

Here are two plans whereby you can save 
money for yourself and your friends: 

1-Subscriptions (new or renewals) can be 
purchased in groups of ten or more for 
$1.00 per year each. 

2-Subscriptions (new or renewals) can be 
purchased in groups of five to ten for 
$1.50 per year each. 

If your subscription is about to expire show 
SERVICE to five or ten of your friends. They, 
too, will want it. If they are already sub- 
scribers, they will want to renew or extend 
their subscriptions. 

If you wish to extend your subscription at 
these savings, get five or ten others to sub- 
scribe at the same time. 

Be sure to print clearly the name and address 
of all the subscribers, and send a check or 
money order covering the exact amount, 
noting in each case whether the subscription 
is a new one or a renewal. 

All Offers are Subject to Withdrawal Without 
Notice 

Bryan Davis Publishing Co., Inc. 
19 East 47th Street New York, N. Y. 

SERVICE MEN SAY- 

YES! sie! 
YOU CAN USE THESE 

BATTERIES 7 OA 

8 HOURS A DAY! 
THEY CAN STAND THE GAFF! 
Owners of battery -operated sets can now listen to 
programs all day long and still get maximum service 
from their batteries! BURGESS Batteries-A, B and 
C-can stand the gaff! Repeated tests in our labora- 
tories and in actual use have proved that they can be 
used for long periods at no increase in the "cost per 
hour." When an owner of a battery -operated set tells 
you he uses his set only three or four hours a day to 
"save" his batteries, you tell him to "change to BUR- 
GESS!" You don't have to "baby" BURGESS Batteries. * 

BURGESS POWER HOUSE 

The POWER HOUSE 
is a 3 -volt DRY A 
battery designed 
specifically for use 
with modern 2 -volt 
tube sets. Priced at 
$ 3.20, it will give 
400 Hours of de- 
pendable service at a 
cost of only 8/10¢ 
per hour! The POWER HOUSE, distinctly a BURGESS 
development, consists of 40 size F cells arranged in two 
banks of 20 each, thus producing a long service life 
at a voltage within the proper range for radio service. 
It can be operated 7 or 8 hours a day because, like 

BURGESS "B" and "C" Batteries 
it has been built to 
stand the gaff! Rec- 
ommend BURGESS 
Batteries to owners of 
battery -operated sets. 
As they enjoy more 
programs per day- 
and get the same num- 
ber of hours of service 
from their black and 
white striped batteries 
-they will thank you. 

*Economical operation of 7 to 8 hours a day de- 
pends, of course, on the set being powered by 

batteries of the proper capacity. 

BURGESS BATTERY COMPANY, FREEPORT, ILLINOIS 
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SERVICE -MAN'S NOTEBOOK 

CALCULATING ELECTRICAL UNITS 

PART 3 

Last month we were considering the 
problem of a meter shunt. The shunt 
current, I2, was found to be 60 amperes 
and the meter current, L, 30 amperes. 
Now the power lost in meter and shunt 
is 

W =IeR= (90)2 X R 

1 1 1 2+ 1 3 -=--i--= = 
R 4 2 4 4 

4 R=- 
3 

90 X 90 X 4 
W = = 10,800 watts. 

3 
In an actual case, the power lost would 
be a great deal smaller than this. 

INTERNAL RESISTANCE 

All batteries, or in fact all sources, 
have an internal resistance. This re- 
sults in a loss within the battery itself, 
which in any precision work must be 
taken into account. In some cases, in 
fact, this internal resistance becomes a 
factor of major importance and always 
results in the terminal voltage, in opera- 
tion, being less than the terminal volt- 
age under open -circuit conditions .. 
smaller by the amount of the internal - 
resistance drop. To illustrate, let us 
refer to Fig. 8, where r: is the load re- 
sistance and r2 the internal resistance, 
the latter being shown outside and 
lumped for convenience. The relations 
now become 

E E I=-= 
R rl -{- r2 

V=E-Ir2 

( 
E 

l2 
W=I2R= /rl. r r2 -}- 

And if . r1= r2 

E2r1 E2 w=-=- 
4 r32 4 r, 

(15) 

MAXIMUM POWER 

Sometimes it is desirable to obtain 
maximum power from a battery. Let 
us see at what resistance maximum 

Illustrating internal resistance. 

power will be delivered to the load. 
Make, in Fig. 8, E = 10 volts, r2 = 
500 ohms, and ri = 250 ohms. Then 

W=(10 )250 
500 + 250 

25,000 
= .0.044 watt. 

562,500 

For ri = 500, use equation (15), thus, 

100 
W = = 0.05 watt. 

4 X 500 

And for ri = 1,000 

100 X 1,000 
W = = 0.044 watt. 

1,500 X 1,500 

From this it appears that maximum 
power is delivered to ri when the latter 
is equal to the internal resistance r2. 

The curve in Fig. 9 illustrates this 
graphically. For this condition the 

M - 5 Ohms 

E - 10 Volts 

0 1 2 3 4 5 6 7 8 9 10 

Resistance N in Ohms 

Fig. 9 

Graph illustrating deliverance of 
maximum power. 

power is equal to the generated voltage 
squared, divided by four times the ter- 
mination resistance. Now, the reason 
for matching the resistance of any de- 
vice is to draw maximum power from it. 
However, there are often very good 
reasons for matching certain apparatus 
at other resistances and sometimes these 
factors more than compensate for the 
advantage of maximum power. 

SERIES -PARALLEL CIRCUIT 
The diagram of Fig. 10 shows a 

series -parallel circuit. The two 8 -ohm 
resistances in parallel are in series with 
two 4 -ohm resistances, and the battery 
has an internal resistance of 2 ohms. 
The open -circuit battery voltage is 7 
volts.. We have 

64 R=2+4+-+4 =14 ohms 
16 

7 
I = -= 0.5 ampere 

14 

V = 7 - 0.5 X 2 = 6 volts 

A typical series -parallel circuit. 

6X6 
W - = 3 watts delivered to the 

12 load. 

The total power Wt consumed in the 
circuit is 

Wt =EX I=7X 0.5 = 3.5 watts, 

while the power consumed in the bat- 
tery Wb is 

Wb=I2R 
0.5 X 0.5 X 2 
= 0.5 watt. 

VOLTAGE. RELATIONS 

There still seems to be a great deal of 
confusion and differences of opinion in 
reference to negative voltages; yet Ser- 
vice Men are constantly being exposed 
to and working with them. In order to 
clear up this doubt and in order to bet- 
ter understand what is to follow, it is 
probably well to consider just exactly 
what is meant when we speak of 
potential. 

All potentials, or voltages as they are 
generally called, are relative ... rela- 
tive to the potential of ground. Since 
it is necessary to have some definite 
starting point, ground potential has been 
assumed as being zero, and all other 
potentials are referred to this value. 
Now actually, the ground is not at zero 
potential but at some other value that is 
extremely difficult, if not impossible, to 
accurately determine. Confusion is 
quite apt to result unless this fact is kept 
in mind, for it is possible, since the 
ground is really at some potential higher 
than zero, to have a negative value with 
respect to ground. 

A negative voltage simply means that 
the voltage, with respect to the absolute 
zero of potential, is actually lower than 
ground potential; and the negative sign 
is given it to indicate its value with re- 
spect to the assumed zero. For ex- 
ample, a minus five volts means that we 
have five volts less potential than we 
would at ground, although its actual 
value (which is unknown) might be 50 
or 100 volts positive. 
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POWER WIRE WOUND RESISTORS 
in a NEW and Complete Line 

'JUST THE THING FOR MY XMIT 

GO St 

Pe\OS1 

JRg" 
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O 
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e5 

5) 

Write for 
Catalog S-100 

1nmííüuu_-1! 

END 
COMOLDED IVTACTs 

'30Y, HOWDY! I'LL USE PLENTY 

OF THESE ADJUSTABLES 

30TH IN MY SERVICEWORK 

AND 
IN MY 

SHACK" s 
mmmu u 

R" LOOK AT T HAT 

NEW CEMENT COATING' 

PLENTY OF STRENGTVOW ÉR 
IT DI95 QUICKLY' 

'EVERY 
NEEDED 

STYLE 

SIZE" 

INTERNATIONAL RESISTANCE CO, 
2100 Arch Street - - PHILADELPHIA, PA. 

In Canada: 187 Duchess Street, Toronto, Ont. 

TOBE 
EXACT DUPLICATE 
REPLACEMENT 

CONDENSERS 

G.E *3538 

e: 

R.C.A. VICTOR 
"6 511 

RC.A.VICTOR 
"6487 

OBE 

G.E. `7589 

\ 
CROSLEY 

s W27488 

EMERSON 
H.C.31 

1-"" 
KADETTE 
A407 

ATWATER-KENT 
*24955 

TOBE 
CONDENSERS 
-the Standard of the pioneer 
-the product of Experience. 

Designed for Modern 1934 Service: 
Extreme Compactness 

Moisture Proof 
High Voltage Safety Factor 

Wide Capacity and Voltage 
Range 

Satisfactory Life 
Low Price 

and in addition to our regular standard 
condensers, through popular demand we 
are featuring 

EXACT DUPLICATE 
Electrolytic 

Replacement Condensers 
for latest models AC -DC Midgets, All - 
Wave Supers, Auto Radios, and Stand- 
ard Broadcast Receivers. 

TOBE 

Exact to originals as to 
B ,,o,,,0,, physical dimensions, 

mounting holes, color and 
length of leads, etc. Peak 
voltage ratings are in- I CO EA,T2.â 
creased. 

Tobe Deutschmann Corporation 
CANTON, MASS. 

Halldorson 
.4`rans%rmers 

INVISIBLE QUALITIES-When you 
buy transformers you rely upon the 
manufacturer for the invisible qualities 
that give them merit. Outwardly one 
brand may look the same as another, 
but in operation one may fail while the 
other gives perfect results. Halldorson 
Transformers not only look their part, 
but in addition excel in such invisible 
qualities as insulation, regulation and 
reserve against overload. 
ADAPTABILITY - Halldorson line of 
Replacement Transformers fits the re- 
quirements of the serviceman and job- 
ber. One electrical design fits the 
maximum set models that convenience 
and economy permit. It neither multi- 
plies beyond limit nor contracts beyond 
common sense the number of designs a 
jobber must keep in stock. 

REPUTATION - The name "Halldor- 
son" has long been associated with high 
quality products. It is the label of 
merit on the carton. 

Ask your jobber. If he hasn't the line, send 
his name with your request for catalog. 

The Halldorson Company 
4500 Ravenswood Ave., Chicago 
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HIGHLIGHTS... 
BATHROOM RADIO 

The editor of a contemporary publica- 
tion has learned that there are 18 million 
bathrooms in the United States. Since 
people spend considerable time in this 
room of echoes, he feels that a special, 
waterproof radio is in order. 

We cannot help but remark that radio 
broadcasting has already cut down the 
reading time of the average American. 
Newspapers and magazines have suffered 
alike. The American bathroom is prac- 
tically their last stand. 

If bathroom radios appear, newspapers 
and magazines might as well fold up and 
die. 

HIGH-FIDELITY BREAKS 

On Wednesday evening, September 12, 
in the Grand Ballroom of the Hotel Wal- 
dorf-Astoria, New York City, Philco let 
loose with their new high-fidelity receiver 
-Sound Beam Diffuser and all. 

We have made the following notation in 
our "little black book" : The battle of the 
century is on! Philco challenges radio set 
manufacturers with new high-fidelity re- 
ceiver. Set manufacturers challenge Philco 
with dittos. Philco and set manufacturers 
challenge broadcast stations to do them 
one better. Broadcast stations install new 
equipment and get over 500 cycles more 
than high-fidelity receivers will pass. Set 
manufacturers bring out high -high-fidelity 
(or high -ho -fidelity) receivers which will 
pick up sounds made by fish in water. Net 
result: The same old jokes regularly 
broadcasted come through with better 
quality (?) . 

WARE OPENS NEW BEDFORD BRANCH 
Recently the Ware Radio Supply Com- 

pany of 913 Centre Street, Brockton, Mass., 
a prominent New England parts distribu- 
tor, opened a branch at 813 County Street, 
New Bedford, Mass., from which replace- 
ment parts and amateur equipment will be 
distributed. 

Mr. Clifford Ware, heading this organi- 
zation, attributes his success, in the past 
business to a strict policy of handling only 
nationally advertised lines, carrying com- 
plete stocks; and hard work. 

One of the features of the opening 
day of the New Bedford branch was an 
all -day demonstration by Engineers of the 
Tobe Deutschmann Corporation of the new 
Tobe Condenser Analyzer. 

Note the attractive window display and 
the merchandising value of the shelf lay- 
out inside the store, shown on this page. 

Mr. Ware reports that he received words 
of praise from many amateurs, dealers, and 
Service Men in the vicinity of New Bed- 
ford and Cape Cod, expressing appreciation 
for this local supply point from which they 
can draw their needs. 

KRUSE'S RADIOPHONE GUIDE 
(2nd Edition) 

Robert S. Kruse has been a guiding 
light in the Ham field for many years. 
His writings have been concise, authori- 
tative, and quite often decidedly original. 
The magazine Modern Radio, one of his 
ventures, and a highly successful one from 
the editorial standpoint, carried some of 
the best material on radio transmission and 
reception offered to the Ham, the experi- 
menter and the Service Man. 

Kruse's Radiophone Guide contains many 
of the fine articles originally published in 
Modern Radio. Back copies of this maga- 
zine are now scarcer than hens' teeth, 
which makes much of the data in the Ra- 
diophone Guide extremely valuable. 

Mr. Kruse's book is intended particu- 
larly for the Radio Amateur whose ac- 
tivities are confined to the wavelengths be- 
low 200 meters. To this man the Radio- 
phone Guide will prove a gold mine of 
information. However, the addition of 
"Batcher's Radiographs"-a group of 14 
charts and graphs from which may be de- 
termined the answers to numerous radio 
problems-also makes the Radiophone 
Guide of considerable value to the Service 
Man. From these graphs it is possible to 
calculate without difficulty the values of 
coils and condensers to cover any combina- 
tion of wavebands from 0.5 to 200 meters, 
the electrical values of a circuit ("Ohm's 
Law on Ice," they call it), the resultant 
values of equal or unequal resistors in 
parallel, resultant capacity of unequal con- 
densers in series, etc. There is also a graph 
providing a painless dissection of the deci- 

Ware's new branch in New Bedford, Mass. 

bel, which also permits the design of re- 
sistance pads. 

The Service Man is also sure tö be in- 
terested in the data covering the éòrístruc- 
tion and use of an inexpensive oscilloscope, 
a short-wave converter, the chart giving 
microphone and amplifier levels, and the 
many short notes on receiving antennas and 
receiver design. 

(Kruse's Radiophone Guide, second edi- 
tion, 7 by 10, paper cover, 82 pages, well 
illustrated. For fifty cents, from Robert S. 
Kruse, Guilford, Conn.) 

IMPORTANT! 
In the "Highlights" section, page 266, of 

the July issue of SExvicE the items headed 
"Sylvania Tube Stickers" and "New Syl- 
vania Tube Manual" were misleading in 
that no mention was made concerning a 
charge for these articles. This was an 
oversight on our part. The Tube Stickers 
sell at $1.00 per roll and the Manuals at 
10 cents each. 

SPRAYBERRY MOVES 

In line with the growing popularity of 
Sprayberry's Practical Mechanics of Radio 
Service, F. L. Sprayberry has announced 
his removal to new and larger quarters 
at 2548 University Place, N. W., Wash- 
ington D. C. Here an entire floor is de- 
voted to .the Sprayberry laboratory and 
executive offices, thus insuring the utmost 
in service and cooperation with the hun- 
dreds of students in all parts of the world, 
it is stated. 

Mr. Sprayberry has also announced a 
number of revisions and additions to his 
course to keep it strictly up to date at all 
times. rNotable among these are com- 
plete coverage of short-wave radio and the 
all-important job of selling service. 
Throughout, the course is designed for 
those who are already actively engaged in 
the service business, being in the nature 
of a post -graduate course to enable them 
to handle all types of radio service work 
in the best and most practical way, it 
is said. 

SYLVANIA ANNOUNCES I2A7 TUBE 

The Sylvania 12A7 type, a combination 
power pentode and rectifier tube designed 
especially for use in small ac -dc receivers 
where space is at a premium, is announced 
by the Hygrade Sylvania Corporation of 
Emporium, Pa. There is a 6.3 -volt heater 
for each unit, the heaters being connected 
in series internally, thus making 'the rated 
heater 12.6 volts. Separate connections are 
brought out for the pentode -cathode, screen 
grid, and plate. The suppressor grid of 
the pentode section is connected internally 
to the pentode -cathode. 

The rated power output from the pen- 
tode is 0.55 watt, and the maximum dc 
load current of the rectifier section is 30 
milliamperes. 

HOWARD RADIO MOVES 
The Howard Radio Company have a 

nice new fPctory building in Chicago. Thé 
entire plant is being moved from South 
Haven, Michigan, although a company in 
this same city will continue to make the 
cabinets for the Howard receivers. 
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THE 
CONDENSER 
ANALYZER 

puts the Relaxation Oscillator to work. This Simple 
yet Scientific instrument will make money for you from 
the first time you use it. 
The TOBE Condenser Analyzer tells instantly if con- 
densers of any type or capacity, paper, mica, electrolytic, 
or oil are leaky-of low D.C. resistance, of high current 
leakage-if they are "open" or "shorted," if they are 
operating intermittently, or if they are in satisfactory 
condition. 

THE PROOF OF THE PUDDING- 
"I congratulate you for the design of your 

TOBE Condenser Analyzer. I ordered one 
of Baltimore Radio Corporation and I am 

using it. It works wonderfully. The 
flashing sign and the interpretation of 

results are so uniform that after 
testing about four dozen of my 

spare condensers, I have reached 
the conclusion that it is the 

most practical instrument for 
servicing. Many old troubles 

that had no explanation to 
me have been cleared up. 
Intermittent performance 
and leaky condensers are 
responsible for many 
noises and distortions." 
Sincerely yours, R. del 
Valle Sarraga, P. O. Box 
935, San Juan, Porto 
Rico, W. I. 

CONDENSER 
ANALYZER TODAY- 

From your distributor or direct from the factory. 
(Allow postage on six pounds.) 

Net Price to Dealers of Servicemen, only $11.40 
Price $11.70 in Denver and the West Coast. 

Now available in 25 cycle, and 220 volt models. 

TOBE DEUTSCHMANN CORPORATION 
CANTON, MASSACHUSETTS 

National Union 
offers 

Supreme 35 Tube Tester 

1 0 DEPOSIT 

October Only 
Look! Act! . . . on this remarkable offer. A Supreme Model 35 
Tube Tester ... yours for only $10.00 deposit and a National Union 
tube purchase agreement. You get the $10.00 back as a merchandise 
credit as soon as you complete the agreement. 
This Supreme tester is a brand new model . . sturdy, efficient, 
great big easy reading dial. Imagine, this fine tester which would 
cost you $29.95 is all yours FREE on this startling National Union 
offer for the month of October only. 
Get full details at once from your jobber or write NATIONAL 
UNION. OCTOBER ONLY! 

Look At All N. U. Offers You! 
MORE PROFIT: The 10 cent higher list price of National Union 
tubes gives you most profit margin. (Send for Profit Comparison 
Chart). PRICE DECLINE PROTECTION: Complete unlimited 
protection against list price declines on all shelf stock. FREE 
SHOP EQUIPMENT: Meters, manuals, tube testers, oscillators 
given with tube purchases. Get details! FREE SALES AIDS, 
SERVICE AIDS, CHARTS AND DATA: You can't afford not to 
tie up with National Union! 

National Union Radio Corporation of N. Y. 
400 Madison Avenue, 
New York City. S 9-34 

Tell me more about + 

Name 

Street 

City State 

Leading Radio Engineers "OK" 
This Compact 

TUBE TESTER 
... tests parts of tube that actually wear 

out in service. 
A portable tester, selective 
type, very flexible for 

present and future type 
tubes. English reading 
dial, accurately cali- 
brated,with labora- 
tory standard, 
New DayraD 
feature shows 
cathode leakage 
while tubes are 
hot. Also DayraD 
Neon Shorts Tests 
showing leakages up 
to 100,000 ohms. 
Carrying case with remov- 
able lid. 

MADE BY 

Ntoet 
Dealer I $290 J15 

25 cycle - 
52.00 

additional 

Size 
II x 10 x 5 

Weight, 9 lbs. 

"DAYRAD" 
THE RADIO PRODUCTS CO. 

125 Sunrise Place, Dayton, Ohio 

POWER TRANSFORMERS! 
(Patent Applied for) 

The wide range of adaptability 
of only five models "Multi - 
Tap" Universal Power Trans- 
formers is made possible thru 
various taps in these units 
which may be used singly or 
in combinations. The re- 
quired current values can be 
delivered to each of the sev- 
eral leads in the set with any 
combination of tubes, as ac- 
curately as by the original 
power units. Easily installed. 

SERVICE MEN 
This is a real opportunity for 
you! "MULTI -TAP" Uni- 
versal Replacement Trans- 
formers are 

NECESSITIES 
to protect the enormous investments in radio sets now in use by your 
customers. 

Stock of Only Five (5) Power Transformers 
provides immediate renewal of original performance in case of trouble in the transformer-the heart of the radio-in any more than 90% of all radios, 
whether "orphaned" or current models. 
Every radio dealer needs a kit of "MULTI -TAPS" to insure continued radio 
service to his patrons. 
AC I10-120 v., 50-60 Cy.; 220-240 v., 50-60 Cy.; 115 v., 25-40 Cy.; 150 v., 
50-60 Cy. 

FREE FOR THE ASKING! 
"MULTI -TAP" Bulletin No. 6. listing 1927 models of radios which you 
can immediately service with one of only 5 "MULTI -TAP" power; and input. 
output, and filament transformers. 

GENERAL TRANSFORMER CORP. 
502 S. THROOP STREET CHICAGO, ILLINOIS 
GENERAL TRANSFORMER CORP 
502 S. Throop St., Chicago, Ill. 

Send me a copy of your "Multi -Tap" Bulletin No. 6, listing 1927 models 
of radios which I can service with one of only 5 "Multi -Tap" transformers 
Name 
Address 
City Stale 

SEPTEMBER, 1934 SAY You SAW IT IN SERVICE 347 



ASSOCIATION NEWS .. . 

R. T. G. NEWS 

We have received a copy of the first 
issue of the R. T. G. News, the official 
organ of the Radio Technician's Guild of 
Massachusetts. The Guild was incor- 
porated in 1933. 

The magazine is edited by A. C. W. 
Saunders, 87 Marshall St., Medford, Mass. 
According to a statement in the first issue, 
the R. T. G. News is sent free to all Ser- 
vice Men, radio retail stores, radio whole- 
salers, and parts jobbers, and all those in- 
terested in bettering the Radio Service 
Industry. All communications should be 
addressed to the Editor. 

The July number was a special "find the 
error" issue, with prizes offered. Since the 
contest has closed by this time, we venture 
to remark that vanadium is not a gas. 
Was that a part of the contest? It had 
better be ! 

ELMIRA CHAPTER TO BROADCAST 

The Elmira Chapter of the Institute of 
Radio Service Men is sponsoring a 15 - 
minute broadcast each Saturday over radio 
station WESG, Elmira. This program 
should be of considerable interest to their 
regular listeners as well as to Service Men. 

R. T. A. EXAMINATIONS 

In the April issue of SERVICE, "Associa- 
a 

short item concerning the general details 
of the plan for examinations which are to 
be given by the Radio Technicians' Associ- 
ation of San Francisco. A few of the 
problems to be given and answered as 
true or false are contained in the August 
issue of the R. T. A. News from which 
we quote : 

"A neutrodyne circuit must be properly 
neutralized in order to be reasonably se- 
lective. 

"If signals can be heard with a phone 
connected in parallel with the primary of 
the a -f transformer, but no signals with the 
phone in series with it, it would indicate 
that the primary is open. 

"If the line voltage were low, you would 
step it up by inserting an auto transformer. 

"A tube operated at high heater voltage 
lasts much longer than a tube operated at 
low heater voltage. 

"Weak magnets in a reproducer are a 
source of poor tone. 

"There are three distinct methods of at- 
taching the voice coil to the cone. 

"Due to the inefficient magnetic struc- 
ture of the field housing of a dynamic 
speaker, and the large air gap necessary 
for the voice coil, the inductance of the 
field structure is much less than the first 
filter choke which precedes the field in the 
filter system. 

"Five types of reproducers in use today 
are : magnetic horn, magnetic cone, dy- 
namic, condenser and head phone. 

"The dynamic speaker gives better re- 
production when using a small baffle than 
when using a large baffle. 

"A speaker is very seldom the cause of 
microphonics in a receiver even though 
indirectly through cabinet vibration. 

"Major repairs on voice coil windings 
can only be taken care of by the use of 

jigs and machines and should not be at- 
tempted unless the service shop is properly 
equipped. 

"Every manufactured article has any- 
where from a 30- to a 90 -day guarantee 
and large repairs should be made on the 
device by the Service Man within the 
guaranteed period. 

"On sets with parallel feed on the out- 
put tube, a shorted condenser will be evi- 
denced by the same choked sound as an 
output tube with no grid bias. 

"The Service Man should always present 
a lot of complicated looking tools and 
equipment for the customer to see. 

"The technique of the Service Man 
should be based on not what to do, but 
how to do it. 

"In receiving a service call on the tele- 
phone, the conversation should be extended 
as long as possible. 

"Motor noise elimination may be secured 
by shielding low-tension ignition leads. 

"A decibel is the standard equivalent of 
7.8 watts of ouput power." 

Well, how did you come out? Answer 
yes or no. 

Do you approve of this method of exami- 
nation, and do you believe the questions to 
be fair? We are not so sure about the 
question relative to the five types of re- 
producers. The answer could be yes and 
then again it could be no. On the whole, 
however, the questions appear concise and 
practical in nature. 

BUSINESS OPPORTUNITY 
Intermediate -wave radio receivers at 

filling stations and other points along high- 
ways to obtain weather information for 
motorists have been suggested by the 
Bureau of Air Commerce. Every hour 
from the 68 airways broadcast stations 
scattered throughout the United States 
along the Federal Airways System weather 
reports are sent out on the air to assist 
flyers, and small receiving sets with a 
range of from 200 to 400 kc could make 
this information available to motorists. 

WEATHER BULLETINS 
This service, if organized, could be 

made available to the transient motorist 
in the form of small bulletin boards to 
be placed in conspicuous places in service 
stations, bus stations, and local automo- 
bile clubs and associations on heavily 
traveled highways where an attendant 
could post the weather broadcasts as soon 
as they were sent out on the air. This 
would be of particular importance in the 
more rugged and mountainous sections 
of the country, where a fog may mean 
delay, heavy rain a washout, and a snow 
an impassible section of roadway. Using 
these proposed bulletins the motorist /in- 
take another route and avoid the possibility 
of these delays. 

DATA BEING USED 
Automobile test tracks and automobile 

clubs have already found this means of 
determining the weather very valuable, 
but this service has not yet been placed 
at the convenience of the casual motorist 
and cross-country driver. Just as the air- 
plane pilot depends on the weather reports 
to guide him through the skies, so will 
the automobilist depend on them in his 
selection of routes and the length of his 
day's travel. 

It has been previously suggested by the 
Bureau of Air Commerce that the auto- 
mobiles themselves carry these receivers 
for the reception of this weather inf orma- 
tion. The service that would be offered by 
filling stations and other points where 
the motorist is likely to stop would in- 
clude cars not equipped with radios. 

ENTER THE SERVICE MAN 
The Service Man should have no difficul- 

ty in building intermediate -wave receivers 
for the sole reception of these weather 
reports, as they need not be complicated 
affairs. As an alternative the Service Man 
could function as an intermediary between 
the manufacturer and filling -station op- 
erator, handling the sale and installation 
of the necessary equipment. 

Considering the number of auto service 
stations, filling stations, bus stations, auto 
camps, etc., in most any locality, it appears 
that the Service Man has the opportunity 
of developing not only a new market, but 
a distinct service. 

It is suggested that each Service Man 
start a bit of campaigning in his locality 
with a view to obtaining this added busi- 
ness. By all means, do not fail to con- 
tact the chain filling stations, as well as 
the independent fellows. The chain sta- 
tions are always anxious to provide every 
possible service to motorists. Weather 
reports will draw added trade. 

Here's a real opportunity. Why not hop 
to it? 

WHOLESALE OPENS ATLANTA BRANCH 
On September 1st, Wholesale Radio 

Service Company opened a division in At- 
lanta, Georgia. This unit, although in- 
tended to serve the needs of Service Men, 
Experimenters and Amateurs in and around 
Atlanta, will also serve as a distinct mail 
order branch for the entire south. 

An unusual service feature of this 
branch is in the form of a direct teletype 
communication system between Atlanta 
and New York. By this means any special 
orders can be taken in Atlanta and relayed 
to the New York Warehouse within two 
minutes. In this way shipments of special 
merchandise not available in Atlanta can 
be rushed from New York. 

Mr. James Monroe will be General 
Manager, while Mr. A. Sidney Hardy, 
Jr., of Atlanta, will be in charge of local 
store sales. 

NEW TRANSCRIPTION COMPANY 
W. O. Watson, the past decade engaged 

in technical work for the films, has been 
appointed chief recording engineer for 
Radio Release, Ltd., new Hollywood group 
of transcription producers. Perhaps best 
known for his recording of "Wings," Mr. 
Watson has done pioneer work since the 
early days of the flicker films. 

Radio Release has taken over the former 
KMTR studios. 

SOLAR SERVICE LEAFLET 
The Solar Manufacturing Corporation, 

599-601 Broadway, New York, N. Y., have 
just issued their latest Service Leaflet, No. 
5-S, which features a number of new Solar 
condenser developments. The fifteen pages 
in this leaflet give a great deal of techni- 
cal data concerning Solar electrolytic, 
paper, and mica condensers. All requests 
should be addressed to the above company 
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Inverted 
Can Unit 

Cardboard 
Box Unit 

Auto Radio 
Vibrator 

Condenser 

Sparton Types 
5031, 5032 and 

5033 

Exact Duplicate 
REPLACEMENTS 

Is your trade fussy ... wants identical replacements . , . will 
not accept makeshifts or general utility units? 

OK. Just order Aerovox Exact Duplicate Replacements 
. . finest replacement units obtainable . . . embodying 

Aerovox high -quality construction throughout . . . designed 
specifically for most standard sets. 

Also stock the new Type PM5 general utility, universal 
voltage electrolytics . . . in two voltage ratings and five 
capacities ... for all replacement purposes. 

Send for Data: Latest Aerovox Catalog is Yours for the asking. 
Also sample copy of the Aerovox Research 

Worker . . . a monthly collection of practical radio dope fresh from research 
laboratory and engineers-the cream of the crop of 

advanced radio information. 

avox ER 
CORPORATION 

80 Washington Street :: Brooklyn, N. Y. 

UNIVERSAL 
ALL -WAVE ANTENNA 

THE TRUE ALL -WAVE NOISELESS ANTENNA 
SYSTEM that is PRACTICAL for dealer installation! 
Your choice of two antenna systems with one aerial kit. 
May be connected as a technically exact but expensive 
half -wave Hertz aerial (single or multiple doublet). 
This system may also be connected as the Inexpensive 
and Effective quarter -wave Marconi aerial. (Common 
inverted "L"). 

SYSTEM TUNES TO LISTENING BAND 
No matter which type of aerial is installed wave band change -over 
switches on the receiver Filterizer transformer TUNE THE 
ANTENNA TO THE WAVE BAND BEING RECEIVED! 
DESIGNED BY SPECIALISTS IN RADIO NOISE ELIMINATION 

MODEL 34 AVAILABLE IN TWO MODELS 
All -Wave 

Aerial Fil- 
terizer Kit 
includes: 

1-Aerial Transformer. 
1-Receiver Trans- 

former with wave 
band switches. 

50 ft. weather-proof 
twisted pair trans- 
mission line. 

1-POWER LINE 
FILTER, and all 
necessary aerial and 
ground wire, insu- 
lators, etc. 

Model 34, 
List Price ..$6.95 

OBE 

MODEL 34 

MODEL 35 
Same as above except less Power Line Filter and aerial and ground 
equipment. I,ist Price $4,55 

A New TOBE LINE FILTER 
priced to meet the purse of 17,000,009 RADIO OWNERS! 

Can be plugged in at the radio to stop power line 
radiation. Can also be plugged in at the appliance 
to stop noise as it is created. Several can be sold 
in each home. Ideal for apartment houses, hotels, 
Y.M. C.A.'s., etc. 

TOBE DEUTSCHMANN CORP. 
Canton, Mass. 

+OBt 

POWER LICE 
FILTER 

Slogan Contest 

AWA R D S 
The Rider's Manual slogan contest announced in the June 
issue of Service Magazine came fo a close on August 15th, 

1934. The following prizes were awarded by the Jury 
of Awards. 

Ist Prize ($25.00) 
Mr. W. A. Ivins 

230 Mill Street 
Mt. Holly, New Jersey 

for 

"Use Rider's Manuals-Satisfy "All Customers" 

2nd Prize ($10.00) 
Mr. Allen Morse 
1012 7th Ave., No. 
Great Falls, Mont. 

for 

"Rider's Manuals-The Serviceman's X -Ray" 

3rd Prize ($5.00), Two Awards 
Robert Walters 
Skykomish, Washington 

for 

"As Necessary as an Analyzer" 
and 

Charles F. Machin 
1020 Highland Ave. 
Windsor, Ontario 
Canada 

for 

"As Necessary as Your Set Analyzer" 

HONORARY MENTION 

We have decided to award several copies of "Servicing 
Superheterodynes" to those men who deserve honorary men- 
tion for having submitted good slogans, which, while no+ of 
main prize calibre, were meritorious. Also to those men who 
submitted some excellent slogans which were no+ eligible for 
the main prizes because they exceeded the 10 -word limitation. 
Honorary mention prizes are being awarded to: 

Wm. Enderson, St. Cloud, Florida 
Alfred R. Gray, Northwood Ridge, N. H. 
A. G. Beyer, St. Louis, Mo. 
G. S. Johnson, Eastford, Conn. 
Andrew Schwab, Chehalis, Wash. 
H. H. Schock, Reading, Penn. 

John F. Rider 
1440 Broadway New York City 

SEPTEMBER, 1934 SAY You SAW IT IN SERVICE 349 



THE FORUM... 
HEAVEN AND OSCILLATORS 

Editor, SERVICE: 

While looking through past issues of 
SERVICE, in an unsuccessful attempt to find 
a diagram of the Clarion Jr., Model 320, 
I found, in the October, 1933 issue, page 
364, a service note by Mr. C. King in 
which he identifies the ground wire by 
tying a knot in it. 

For many years, I have been tying a 
knot in the aerial lead. We say marriages 
are made in heaven. When people are 
married, we also say they "tied the knot". 
Since the aerial is nearest to heaven, I tie 
the knot in the "sky wire" and not the 
ground. 

Silly. But uniformity, even in this 
minor detail, may be a time saver. 

Can you give us complete data on a real 
all -wave oscillator ... one that holds its 
calibration? I suggest that you make up 
a model and give us the list of parts and 
calibration curves. While our job will 
doubtless have different curves, a general 
idea of where the various frequencies may 
be found on the dial will help in calibrating. 

N. H. SILVERMAN, 
930 W. 17th St., 
Lorain, Ohio. 

(We think your system is swell, pro- 
viding you stick to the point as to where 
marriages ORIGINATE. Many of them 
END UP where one makes the ground 
connection. 

We had thought of designing an all -wave 
oscillator, but came to the conclusion that 
Service Men would rather buy the really 
excellent and rather low-priced jobs on 
the market, than to get all involved in 
the construction of such a unit. Moreover, 
the finished job would in many cases prove 
to be a disappointment. Accurate cali- 
bration is a prime necessity in an all - 
wave oscillator, and so is stability. How- 
ever, if there is an active demand for the 
constructional details of such a unit, we 
will get to work. How many of you fel- 
lows are really interested in building your 
own all -wave oscillator? And what spe- 
cial features would you demand? 

-THE EDITOR) . 

THE STATIC PAGE 
Editor, SERVICE: 

What have you done with the "Forum" 
in SERVICE? I have searched through and 
through the June and July issues and I 
can't find even the periods left. Some- 
thing tells me that you don't mean "right 
by our Nell", but I don't want to believe 
that you have lost your "sensauma". I'll 
bet that not a single one of the thousands 
of "Forum" readers expected you to take 
the rap for "poor taste" in the last. 

"Forum". We are all with you and for 
you, so be a good scout, Ed., and give us 
back the static page. If you will, maybe 
H. M. Bell (March, 1934) will kick in 
with some more helpful hints on how to 
be a "successful radio expert", or at least 
tell us the outcome of the percolator job. 
In any event the "electrician" should 
have another chance, though I suspect that 
he is too much of a gentleman to hit 
back. 

Several months ago I listened to a very 
lively and enjoyable program from WJSV 

(Washington, D. C., 1460 kc, 10 kw). 
Every few minutes during the program the 
tone would turn very sour. But I am 
willing to overlook some distortion if the 
program is interesting (we can't have 
everything), so I listened right through 
to the end. When they signed off for the 
night, I did not get up to turn the Scott 
off immediately, but sat thinking about 
waves and humps and fidelity curves in 
general. Then loud and . clear as a bell 
came the announcer's voice, announcing the 
next number for KSTP (St. Paul, Minn., 
1460 kc, 10 kw). So instead of getting 
out the oscillator and fibre wrenches, I 
turned out the lights and went to bed. 

You can't expect US to write OUR let- 
ters to the Times, can you? 

M. K. BARBER, 
Ft. Ethan Allen, 
Vermont. 

(Here is the old Static Page again. 
We missed it, too-but with half the fel- 
lows suffering from the heat and the 
other half off somewhere catching fish, 
our "letters -to -the -editor" became mere - 
shadows -of -a-dream-of-things-long-passed. 
Now that there is an occasional bit of 
snap in the air, and a hitching of belts 
on the part of those who are all set to 
make a killing this Fall and Winter (as 
we are), things are picking up a bit. 
Again the good, old letters are coming in 
and we are pleased to note that the fellows 
are stirring about with questions, ideas, 
criticisms and compliments. The mail 
bag is fat and we are happy. BUT, will 
you guys kick through with MORE let- 
ters. What you doing? What's the 
news, and are you at the old number? 
Kick through-kick through 

-THE EDITOR). 

HIGH FIDELITY 

Editor, SERVICE: 

I cannot understand why you should 
use good space in SERVICE on high-fidelity 
receivers when there is "no such animal" 
on the market. Why don't you get down 
to earth and give us data we can use 
in our every -day work? We aren't even 
working on last year's receivers yet, so 
why all this high-fidelity stuff? 

TED DEGROFF, 
Ghent, New York.. 

(SERVICE has always had a very definite 
policy regarding new developments in the 
radio field. The basis of that Policy has 
been education. Most of our readers have 
agreed that we can serve them better by 
keeping them informed of the additions 
and changes in engineering design. We 
attempt to interpret the advances as they 
are made, so that every reader can keep 
up-to-date. By the time this issue is printed 
high-fidelity receivers will be on the mar- 
ket. Most Service Men will be able to an- 
swer the questions hurled at them by their 
customers who will wish to know some- 
thing about high-fidelity. The Service 
Man who can intelligently answer such 
questions will solidify his position with 
his customers. The important point, how- 
ever, is understanding the essentials and 
being capable of acting in an emergency. 
High-fidelity receivers will be up for ser- 
vicing before Christmas. You may get 

one yourself. We hope you read the com- 
plete text published so that you will have 
some idea as to what it is all about. 

-THE EDITOR). 

TUBE PRONG NUMBERING 
Editor, SERVICE : 

I have been an interested reader of 
SERVICE since its first issue, and it is with- 
out a doubt of great value to Service Men. 
I sincerely feel, however, that you have 
failed miserably in protecting the service 
fraternity in connection with new tube base 
prong numbering systems. 

When the old system was generally 
adopted a couple of years ago, it was a 
welcome relief from the situation as it 
then existed. Several thousand units of 
test equipment, both home and factory built, 
have been designed and built around this 
system. About nine months ago, the 
Vacuum Tube Committee of the RMA saw 
fit to adopt as standard a new system gen- 
erally reversing the order of the old 
system. 

I wrote this committee in protest of the 
change and others saw fit to do likewise. 
The courtesy of a reply or even acknowl- 
edgment was not, to my knowledge, made 
in any instance. Neither have I seen any 
published reasons for or defense of the new 
standard. ` I am totally at loss to hit upon 
any lQgical reason for making the change, 
while, on the other hand, the objections 
are numerous. Some one mentioned to 
me that it was instituted because most 
service work was performed with the 
chassis inverted. This is probably true as 
far as actual repairs are concerned, but 
'what about preliminary testing in the 
customer's home and even on the bench ? 

In other words, you are first supposed to 
use the cold -chisel, hammer and monkey - 
wrench, and then make your preliminary 
tests so that you can inform your cus- 
tomer why his radio does not sing anymore 

. and the probable extent his budget is 
going into the red. 

Space does not permit me to go into 
detail as to the full extent of the damage. 
Suffice it to say that it will produce no 
end of confusion and knock into the 
proverbial "cocked hat" the present plug - 
and -adapter arrangement. For instance, 
under the old system the usual K prong of 
a seven -prong plug was connected to a 
certain point designated by the number 
5. When you used a 7-5 adapter the K 
prong still came up as No. 5. If you at- 
tempt the same arrangement under the 
new system the usual K prong on the 
7-5 adapter becomes No. 4 and comes up 
through circuit No. 5. 

If the Service Man will sit down and 
study the situation over, he will realize 
what a beautiful trimming he and his 
test equipment have received. 

It is indeed regrettable that no publica- 
tion or organization has taken up the battle 
for the Service Man in this instance. The 
whole affair smacks of "cute politics" to 
satisfy the needs of some minority at the 
expense of the Service Man. 

R. B. RrrrER, 
4863 N. Woodburn St., 
Milwaukee, Wis. 

(This is a matter which should not be 
taken lightly. May we have the view- 
points of others?-THE EDITOR.) 
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Each Jefferson Transformer cornes in individual 
labeled carton with instruction sheet prepared by 

Jefferson radio engineers. 

Other Jefferson 

Radio Transformers 

Inputs 

Outputs 

Audios 
Microphone 
Filaments 

Line Chokes 

and Radio Fuses for 
every Receiver. 

Shielded Power 
Transformers 

Cover the Whole Field 
Use SHIELDED transformers for re- 

placement-the kind that best set build- 
ers use-that Underwriters' Laboratories 
require-that protect you. 

4 Jefferson upright Shielded Power 
Transformers cover all replacement 
needs-from 4 to 5 tube midgets to the 
largest sets- including the increasingly 
popular 6.3 volt tubes. For use where 
space or other conditions make the use 
of shielded transformers impractical, 
there is a line of 3 unshielded, 3 semi - 
shielded Jefferson Power Transformers. 

All Jefferson Transformers are con- 
servatively rated. Thus you get, and can 
serve your customers with more 
transformer per dollar. They are 
safe and carry their rated load with 
very low heat rise, last longer, 
perform better. Load a Jefferson 

JEFFERSON ELECTRIC COMPANY 

Bellwood, (Suburb of Chicago), Illinois 

er 

JEFT'EIISO 
wimigh Radio Tra nsfos 

and any other to their rated capacities 
and note the difference in heat rise. 

Jefferson engineers have sat in the 
Councils of most of the country's best 
set builders. This experience dating back 
to the beginning of radio-is incorpo- 
rated into all Jefferson products, makes 
them worthy of complete confidence. 

Mail the coupon today for the new, 
free 59 Class B Amplifier diagram and 
complete information on Jefferson Radio 
Transformers. 

(6-1:35) 
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SERVICEMEN:- Your solution to 

ALL WAVE PROBLEMS 
The model No. 99 All -Wave Signal Generator is not a miracle instrument but a carefully 

designed and tested precision unit which has proven itself again and again with servicemen, 
service organizations, manufacturers, etc. This is true because of only for its appeal to the 
engineer but actual records have proven the following : 

1. 

2. 
3. 
4. 
5. 
6. 

MODEL NO. 99 
Frequency range 100 to 22,000 KC. 

with 1,000 cycle modulation. 

Saves hours of valuable time. 

Analyzes the most difficult all - 
wave sets. 
Gives you absolute confidence 
in any job. 
Helps you build a satisfied 
clientele. 
Leads to BIGGER PROFITS 
for you. 
Gives the most value for the 
money. Net $29.50 Dealer's Price .. 

Complete with Tubes, Batteries, Test 
Cords and Calibration Curves. 

The model No. 99 has the following excellent characteristics: DIRECT READING ON 
FUNDAMENTALS ... NOT HARMONICS ... FULL FREQUENCY COVERAGE .. . 

ABSOLUTE ATTENUATION AT HIGHEST FREQUENCIES . . . FREQUENCY 
STABILITY ASSURED . . . EXTREME ACCURACY . . . COMPACT . . . AN AB 
SOLUTE NECESSITY FOR MODERN ALL WAVE SET SERVICING! 

MODEL NO. 77B SIGNAL GENERATOR 
Frequency Range 100 to 3,000 KC. 

The Model No. 77B broadcast and intermediate frequency oscillator is 
an inexpensive instrument of the same calibre as the Model No. 99. 

The Model No. 77B is a compact, extremely handy instrument for gen- 
eral service work. The unit employs a type 30 and a type 1A6 tube. "A" 
and "B" batteries are self-contained within the Signal Generator. The 
instrument employs a unique circuit which generates both audio and radio 
frequencies independently. Through proper circuit arrangements, three 
separate and distinct types of signals may be obtained from the two sets 
of tip jacks on the front panel. They are : Pure R.F. signals. 2. Pure audio 
signals. 3. Modulated R.F. signals. Modulation is fixed at 1,000 cycles. 

MODEL NO. 77B 
Net Dealer's Price $14.95 

F.O.B. New York 

SEND FOR COMPLETE TECHNICAL DATA ON THESE INSTRUMENTS 
When ordering, please include cash deposit of 25' . If full amount is remitted with 
order, we will ship free of charge anywhere in the continental United States or Canada. 

WIRELESS EGERT ENGINEERING, INC. 
179 VARICK STREET NEW YORK, N. Y. 
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THE MANUFACTURERS... 
NEW MULTITESTER 

A new multitester, Model 403, which 
measures resistance values, voltages and 
currents on a 3% -inch D'Arsonval moving 
coil type meter with a guaranteed accuracy 
of 2%, has just been announced by the 
Radio City Products Co., 48 West Broad- 
way, New York, N. Y. 

This instrument has three ohmmeter 
ranges, measuring all resistance values 
from 1/4 ohm up to 2,000,000 ohms. The 
three individual ranges are : 0-2,000-200,- 
000-2,000,000 ohms. The instrument is 
entirely complete, compact and self con- 
tained ; and it does not require additional 
batteries. 

The voltmeter has a sensitivity of 2,000 
ohms per volt for the four ranges. These 
ranges are : 0-5, 0-50, 0-250 and 0-750. 

Two current scales are provided : First, 
0-50 milliamperes for accurate measure- 
ment in radio circuits, and second, 0-500 
microamperes for measuring very small 
currents. 

An automatic selector switch turns to 
any desired range and circuit. Switch po- 
sitions are etched directly on the panel. 
Tapered=compensator for battery voltage 
gives smooth zero adjustment on all ohm- 
meter ranges. Complete in compact case 
with all batteries ready to use. The unit 
weighs 6 pounds. 

COMPACT MODEL GEN -E -MOTOR 
The Pioneer Gen -E -Motor Corp. of 464 

W. Superior St., Chicago, Illinois, has just 
announced the new Model JW Gen -E - 
Motor. 

This unit has been designed to replace 
the vibrator power supply in all popular 
auto -radio sets. It will fit within the hous- 
ing of over twenty receivers, including the 
Majestic, General Electric, RCA,.. Mo- 
torola, Bosch, Audiola, and many others, 
it is stated. 

110111!I;Q11 

Only three connections to the set are re- 
quired. No other changes must be made, 
and the set operates in exactly the same 
manner as with the vibrator power supply. 

The Model JW has a full ball -bearing 
mounted armature and is unconditionally 
guaranteed for one year. There are no ad- 
justments to make. Enough lubricant for 
life is sealed in the bearings. 

NEW HAMMARLUND COIL FORMS 
A new dielectric compound, known as 

XP -53, is used in the new low-priced, 
short-wave coil forms that have just been 
released by the Hammarlund Manufactur- 
ing Company, 424 West 33rd Street, New 
York City. 

This insulating material is a light tan 
color, or natural, thus eliminating the usual 
color losses. Its other low -loss properties, 
plus the unique design of the forms, create 
an exceptionally effective unit. The forms 
are groove ribbed for air spacing of wind- 
ings. There are also flange grips, and neat 
meter -index inserts, for wavelength indica- 
tions. Another clever feature of the form 
is a threaded shelf molded inside, to per- 
mit mounting of a trimming or padding 
condenser, for tuning the coil to a fixed 
frequency, or for band -spread arrangement. 

The coil forms come with 4, 5 or 6 
prongs. 

Complete kits of coils already wound to 
cover the entire range of frequency from 
17 to 560 meters are also available, using 
the XP -53 material. One, known as the 
SWK-4, contains four, 4 prong, 2 winding 
coils, with a range of from 17 to 270 
meters. Another, known as the SWK-6 
kit, consists of four, 6 prong, 3 winding 

coils, also with a range of from 17 to 270 
meters. Then, there is the BCC -4, which 
is a 4 prong, 2 winding coil, for the broad- 
cast band, or from 250 to 560 meters, and 
last, there is one more broadcast coil, 
known as BCC -6, which is a 6 prong, 3 

winding affair, also covering the 250 to 
560 meter band. The secondaries of the 
17 to 41 and 33 to 75 meter coils are of 
heavy silver plated wire, affording mini- 
mum skin resistance losses. The seconda- 
ries of the other coils are of heavy gauge 
enameled copper wire. The broadcast coils 
are bank wound litz. 

REPLACEMENT CONDENSERS 
A complete assortment of exact dupli- 

cate electrolytic replacement condensers for 
ac, dc midget radios, all -wave supers, and 
auto radios are available from the Tobe 
Deutschmann Corporation. 

These replacement condensers, it is 
stated, are exact to the originals used by 
the set manufacturers in all respects, in- 
cluding physical dimensions, color and 
length of leads, and mounting arrangements, 
except, where space allows, the peak volt- 
age rating of each section of the condenser 
has been raised. 

A handy reference pocket card listing 
this complete assortment of condensers is 
available upon request to the Condenser 
Division of the Tobe Deutschmann Corpo- 
ration, Canton, Mass, 

IDEAL TEST PRODS 
The Ideal Test Prod, a new develop- 

ment of the Maywood Radio -Electric Man- 
ufacturing Co., 3533 East Slauson Ave., 
Maywood, Calif., permits the user to test 
in tube sockets or other small openings. 

A phonograph needle for piercing insula- 
tion, paint, and the like, is sweated into 
the shank and may thus be replaced in a 
short time by application of heat. This 
procedure, in addition, does away with the 
usual cumbersome chuck. 

Tinsel cord may be used with the prods 
without any soldering, and they state that 
there is no danger of its pulling out, though 
it is easily replaceable .... the standard 
cord tips being held securely by the split - 
threaded section. 

While tinsel cords are a part of the 
regular equipment, stranded wire cords 
will be furnished if desired. 

These prods are furnished complete with 
5 -foot cords, with either spade or phone 
tips. 

ORD-O-PAM SPEECH SYSTEM 
The S. H. Couch Company, Inc., North 

Quincy, Mass., have announced a one-way 
speech -amplifying system that may be 
heard a distance of 25 to 100 feet from 
the speaker, according to the noise level 
of the premises. 

The system is comprised of a speaker - 
amplifier unit, microphone with flexible 
cable and terminal box, six-foot flexible 
cable and attachment plug for power sup- 
ply, and signal -back pear -type push button 
attached to flexible cord. 

Views of the cased 

and uncased empli - 
fier unit, and the 
two types of micro- 

phone. 

Three different type microphones are 
available, namely, counter or wall type, 
desk type, and handset type. 

The speaker -amplifier unit may be ob- 
tained for ac, dc, or universal operation, 
and measures 13" x 6%" x 8 1/16". The 
unit is mounted in an all -steel case with a 
black crystaline finish and comes equipped 
with tubes. 

(Continued on page 354) 
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MANUFACTURERS-continued 

LYNCH ALL -WAVE ANTENNA KITS 

Arthur H. Lynch, Inc., 227 Fulton St., 
New York, N. Y., have placed on the mar- 
ket a new all -wave antenna coupling sys- 
tem, of the doublet type, and a complete 
all -wave antenna system. Both are avail- 
able in kit form. 

The all -wave antenna system, known as 
the Lynch "HI-FI" (Hi -Fidelity) All - 
Wave Antenna System, is a complete kit, 
containing 125 feet of "HI -MHO" heavy 
wire, 35 feet of "Giant Killer" cable, a 
"HI-FI Receiver Coupler, a porcelain 
lead-in tube, a 3 -inch standoff insulator, 3 
Navy -type antenna insulators and 2 split 
knobs. 

The coupling system, known as the 
Lynch "HI-FI" All -Wave Antenna Coup- 
ling System, is for use with a doublet an- 
tenna where space is not large enough to 
use the All -Wave Antenna System. The 
impedance -matching device for the center 
of the doublet is said to make the antenna 
efficient on all waves. The kit contains a 
Duplex Antenna Coupler, a "HI-FI" Re- 
ceiver Coupler, and fifty feet of "Giant 
Killer" cable. 

NEW AUTOGRAPHIC REGISTER 

Adapted particularly for radio distribu- 
tors and dealers is a new style auto- 
graphic register, announced by The 
Standard Register Company of Dayton, 
Ohio. No larger. than an ordinary sales 
nad, this type register features portability 
and may be used for issuing sales records, 
estimates for repairs, delivery tickets, 
charge orders, and other records. 

The newly designed register is known as 
the "Aristocrat". Made of duraluminum 
and sturdy constructed, it is designed for 
use where sales pads are now used and 
where the conventional type autographic 
register is too large. 

Announcement has been made that the 
"Aristocrat" will be available in ten form 
sizes and two depths, the smaller one 
accommodating 150 forms while the master 

model will handle 300 forms at one loading. 
The Master model is for use primarily 
where additional capacity is desired but 
where the conventional register .is too large. 
A handy filing drawer is optional equip- 
ment on all models. 

Additional information, descriptive lit- 
erature and samples of forms adapted for 
use in this new register may be obtained 
without charge or obligation by writing to 
The Standard Register Company, Dayton, 
Ohio. 

ALDEN SHORT AND LEAKAGE TESTER 

The No. 9SC Tube Short and Leakage 
Tester, manufactured by the Alden Pro- 
ducts Co., 715 Center St., Brockton, Mass., 
and shown in the accompanying illustra- 
tion, accommodates all four, five, six, large 
seven and small seven prong tubes in two 
composite sockets. An insulated control - 
grid cap and lead are provided for con- 

nection to all tube caps. A special neon 
tube indicates leakages up to 1,000,000 
ohms as well as dead shorts. The tester, 
they state; is particularly useful in detect- 
ing cathode to heater shorts which cannot 
be tested in the average tube checker. 

An additional feature is a pair of jacks 
which permit general continuity testing 
when used with a pair of test leads. The 
circuit is so designed that either test lead 
may be grounded without causing a short 
circuit. A single screw serves to mount 
the tester in any position, and five feet of 
cord is provided with a plug which may 
be plugged into either ac or dc. 

HICKOK MULTI-SELECTESTER 

The Hickok SG -4800-B Radio Tester 
was designed primarily to make avail- 
able to the Service Man, in one convenient 
instrument, most of the fundamental test 
instruments used in locating electrical 
troubles in radio apparatus. It is a gen- 
eralized instrument which is equally well 
adapted to the older method of trouble 
analysis by voltage and current and to 
the newer point-to-point analysis by 
resistance. 

The meter used is a special D'Arsonval 
movement. The instrument is housed in 
a bakelite case with a flange diameter of 
41/4 inches and a scale length of 274 inches. 
The movement has a high torque and is 
well, damped. - 

This one meter with its associated cir- 
cuits gives the equivalent of 5 .separate 
test instruments. The following is a brief 
description of these separate functions: 

DC Voltmeter: This instrument has a 
sensitivity of 1,000 ohms per volt. The 
voltage ranges available are : 0-10, 0-50, 
0-250, 0-500, and 0-1,000 volts. 

DC Milliammeter: The do milliammeter 
provides, in addition to a 0-1 milliampere 
range, ranges of 0-10, 0-50 and 0-250 mil- 
liamperes, These ranges were chosen so 

their scales would coincide with the dc 
voltage scales and make possible the reading 
of all dc quantities with one uniformly di- 
vided scale. 

AC Voltmeter : The ac voltmeter in this 
tester has a sensitivity of 1,000 ohms per 
volt for all ranges. It uses a copper -oxide 
rectifier type circuit, the ranges available 
being the same as for the dc voltmeter, 
namely : 0-10, 0-50, 0-250, 0-500, and 0-1,000 
volts. 

Output Meter : The common terminal of 
the ac voltmeter is wired to a pinjack 
marked "Output" in series with which is 
a blocking condenser. When this "Output" 
pin -jack is used, together with any of 
the ac voltage jacks, a multi -range output 
meter is available for measuring audio - 
output voltages either across voice coils, 
magnetic speakers, or direct from plate 
of tube to ground. 

AC Compensator : The ac compensa- 
tor is a system incorporating a compen- 
sator resistance spool which adjusts the 
sensitivity of the meter movement to the 
efficiency of the rectifier. This resistance 
not only provides a convenient means of 
adjustment of the ac voltmeter to exactly 
1,000 ohms per volt in production, but 
also provides a means of easily restoring 
the calibration should the efficiency of the 
rectifier be lowered by accidental overload 
in service. 

Ohmmeter : The resistance meter circuit 
in the 4800-B is a standard direct -reading, 
battery -operated circuit. Four ranges 
are provided, giving overlapping coverage 
of all resistance values from 0.5 ohm to 10 
megohms. The lowest scale covers re- 
sistance from 0.5 to 10,000 ohms. Other 
scales use the same calibration, multiply- 
ing by 10, 100, and 1,000. Batteries for 
ranges up to one megohm are contained 
in the tester. External 90 volts is neces- 
sary to use the 10-megohm range. 

All of these various metering circuits 
are controlled by one rotary switch. This 
switch located at the lower left of the 
panel in the accompanying illustration has 
a clearly marked plate, indicating posi- 
tions for the various circuits. The wiring 
is of such design that the meter will not 
be damaged should the switch be accidental- 
ly set on the wrong point. 

VAN METER DIALS 
D. L. Van Leuven, 410 E. 15th Street, 

New York, N. Y., has made available 
etched silver -metal meter dials for the 
Weston 301 and Jewell 88. 

N. Dig No. 7Old 

Dial No. 2, shown in the left part of the 
accompanying illustration, is for 1 mil. dc. 
This unit has two scale readings and an 
ohm scale of 0 to 100,000 using a 4.5 -volt 
battery. 

Dial No. 3, shown in the right half of 
the illustration, is for 1 mil. ac rectified. 
This dial has two scales for ac volts, a 
5,000 to 1-megohm ac ohms scale, and ca- 
pacity range of .004 to 7 mfd. - 
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Case of Solid Oak, Hand Finished. 
Dimensions Approx. 10" by 9" by 5". 

Serviceman's 
Portable 

Tube 
Checker 

and VOLT -OHMMETER 
Model 427 

Direct Reading - Checks 
Every Type of Tube- 
Also Has Neon Shorts 
Test and Cathode Leak- 
age Test. 

Has Meter Ranges for 
DC Volts - Milliamperes 
and Ohms. See Specifi- 
cations. 

Specifications on Test Meter Ranges 
Ohms Range-Dial Calibrated Direct . No chart required. Reads 0-20,000 

ohms /0-200,000 ohms. Readings as low as 10 ohms easily made. Com- 
pensator provided to correct for battery voltage errors. 

D.C. Volts Ranges . . . Scales of 0-10, 0-100, 0-300 volts D.C. (200 ohms 
per volt). 

D.C. Milliamperes . . . Scales of 0-10, 0-100, 0-300 D.C. M.A. 
Selection of Ranges . . . All scales selected by main switch-very simple and 

rapid to use. 

Net Price $218.40 
The Jackson Electrical Instrument Co. 

DAYTON, OHIO 

THE JACKSON ELECTRICAL INSTRUMENT CO. 
Dayton, Ohio. 

Please send latest circular describing testing equipment. 

Name 

Address 

JOBBERS 
ATTENTION 
HAVE YOU STOCK 
FOR HOME RADIO 
SET INSTALLATIONS 

Here are three essential items that insure better radio 
reception in the home (many others available-write 
for illustrated catalog No. 20 today!) 

INDOOR AERIAL 
I Extremely Flexible conductor, tightly 

woven brown cotton braid. Will not 
kink and can be easily concealed. 
Also suitable for loop aerials. 

BLACK POLISHED RUBBER 
COVERED LEAD-IN AND 

GROUND WIRE 
Conductor consists of stranded 
clean tinned copper wire. Insu- 
lation-high quality live rubber 
easily stripped. Put up in at- 
tractive CARTONS and on 
Spools. 

SHIELDED LEAD-IN AND GROUND WIRE 
Consists of FLEXIBLE tinned copper conductors, heavy wall of 
FREE STRIP rubber and CLOSELY WOVEN tinned copper 
shield. Shield can be grounded, reducing interference, resulting in 
better reception. 

LENZ ELECTRIC MFG. CO. 
1751 No. Western Avenue Chicago, Ill. 
Please send without obligation your new Lenz Radio 
Products Catalog No. 20. 

NAME 
ADDRESS 
CITY STATE 

NEW POLICY 
FOR 

Dealers and Distributors 
LIMITED TERRITORY AVAILABLE 

WRITE FOR DISCOUNTS 

Portable address systems for inside 
and outside use - $87.50 and up 

Crystal Microphones. P. M. Dynamic Speakers, Ampli- 
fiers and Control Equipment for Rack and Panel Mount- 
ing. Precision Equipment for special uses. Special Sys- 
tems for Dance Bands, Funeral Parlors. School and 
Hospital, Sound and Centralized Radio. Hotel Systems. 
Hearing Aids. Turntables. Transformers. Crystal Pick- 
ups. High Fidelity Units. 

Sound Systems, Inc. 
1311 TERMINAL TOWER CLEVELAND, OHIO 

iee° 
"DIVIDOHM" 

RESISTORS 

IIIIIIIIIIINIIIINNIIIIIIIIIIINIIIIINNIIINInININRIII © IIIIIIIIIIIIIIINIIIIIIm 
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DIVIDOHM Resistors are ideal replacement units for 
service work; they are now made in five different sizes 
and in over a hundred resistance values. Protected by 
vitreous enamel, DIVIDOHMS insure your repair jobs 
and eliminate return calls. Patented percentage -of - 
resistance scale makes it possible to set as many ad- 
justable lugs as needed at the proper points without 
troublesome meter manipulations. See Catalog No. 10 
for complete listing of these handy units. Use the 
coupon below. 

O Y Y VMI T IE 
MANUFACTURING COMPANY 

627 N. Albany Ave., Chicago, Ill. 
Please send me a copy of your Catalog No. 10 and the name of 

my nearest OHMITE distributor. 

NAME 

ADDRESS 

CITY STATE 
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Iir'I 
KENYON 

I 

PRODUCTS 
/Ì 

Only five types. .Yet KENYON replacement 
power transformers service over 95% of all 
standard sets. Only one type audio transformer 
and one type choke service all sets. Which all 
means minimum stock ... maximum convenience 
. . , real profits. 

Produced in real quantities, KENYON audio 
transformer and choke replacement units are 
exceptional value. Well built . and built to 
last. Service any set. Satisfactory performance 
assured. Universal mounting brackets facilitate 
installation. And only two types to carry in 
stock. 

Nothing skimped in KENYON 'power transformer 
replacements. Sturdy. Generous proportions. 
Neat appearance. Novel mounting brackets per- 
mit mounting in any position and wide range 
of mounting hole spacings. Transformer voltage 
data stamped on lugs, eliminates errors. After 
so,dering connections, insulating covers slip over 
ends. Live contacts covered. 

And in addition to replacement units, don't for- 
get that KENYON offers all types of trans - 
'Formers and chokes and other iron -core devices 
for new assemblies of all kinds. 

IIIMMIZINI :ricy311DEI 21411311111.111 
Get your copy of the handy transformer replacement chart indicating correct 
replacement for any type of standard set. Also latest KENYON catalog. 

KENYON 
TRANSFORMER CO., INC. 

840 Barry Street New York City 

Radio Engineering-Covering the design, 
production, engineering and test of Radio 
Receivers, Tubes, Parts, Amplifiers, Record- 
ing and Sound Projection Equipment. 

Subscription, $2.00 Yearly 
(Foreign $3.00) 

Mr. E. H. Rietzke. President of CREI and 
originator of the first thorough course in 

Practical Radio Engineering. 

Service Men ! The PENCIL is as 
Important to You as Your PLIERS! 

This is the same course in home -study form that many 
men have left their homes and businesses to study in 
our Residence School. If these men have enough faith 
in CREI to take a "year off" to studs . . . then you 
surely can afford the few dollars and hours it takes 
to benefit by this thorough engineering course. 

Be A Service ENGINEER . . . Not 

A Service "Mechanic" ! 

No matter how much business improves this 
Winter you can still handle only a limited 
number of jobs . . . there are only 24 hours 
in a day. If you are going to handle more 
and better jobs, it is up to you to increase 
your efficiency and knowledge! Then, you 
will not only be making more money, but 
will be sufficiently well trained to take ad- 
vantage of the big opportunities that Radio 
offers the technically trained man! 

Write Today for Free 40 -Page Catalog! 

Find Out De- 
tail! Write to- 
day for full 
information 
about the CREI 
courses and how 
yeti can easily 
pay foi them! 

Capitol Radio Engineering Institute 
Dept. S-9 

14th & Park Rd., N.W., WASHINGTON, D.C. 

Communication and Broadcast Engi- 
neering- Covering Radio Communication, 
Broadcasting, Police, Marine and Aeronautical 
Radio, Telephony and Telegraphy, Facsimile 
and Television. 

Subscription, $3.00 Yearly 
(Foreign $4.00) 

BRYAN DAVIS PUBLISHING CO., Inc. 
19 East 47th Street, New York City 
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How Do 
You 
Do It? 

How do you solve the many servicing 
problems with which you have to contend ... what special kinks have you worked 
out which help you in servicing receivers 

have you developed shortcut schemes 
for testing, or built test devices that do 
the work better and faster? 

No matter what the scheme or the 
device, there are many, many Service 
Men who would like to know the how's 
and why's-just as you would like to 
know about the schemes and devices 
employed by others. 

SERVICE WANTS TO KNOW! 
If you have clever ideas and clever de- 

vices, we want to know about 'em as 
much as do our readers. Regular space 
rates are paid for all material accepted 
for publication. 

All you have to do is give us the out- 
standing points, and a rough pencil sketch 
of the device if it happens to be such- 
and we will do the rest. 

Come on, now, and kick in. Write up 
those ideas now and send them in to the... 

ON THE JOB DEPARTMENT 

BULLETIN NO. 106 
Describes the Ward Leonard Re- 
mote Control Relays with their 
various contact combinations. 

BULLETIN NO. 507B 
Is about Ward Leonard Underload 
and Overload Relays for tube pro- 
tection. 

BULLETIN NO. 507A 
On the subject of Ward Leonard 
Vitrohm Resistors. You should 
know them. 

SERVICE MEN 
are interested in 

MIDGET RELAYS 
Sound Systems, short wave sets and remote control all require 
dependable relays. Experienced Service Men place the same con- 
fidence in Ward Leonard Midget Relays as they do in Ward 
Leonard Resistors. If you do not know about these relays, their 
ratings and prices, fill in and mail the coupon below. 

WARD LEONARD 
RELAYS -RESISTORS -RHEOSTATS 

WARD LEONARD ELECTRIC CO. 
MOUNT VERNON, N. Y. 

Please send me FREE Bulletin Nos. 
Name 
Street 
City and State 
Jobber's Name S 

STANDARD 
MODEL. 

Panel and Meters Additional 

THE 60A AMPLIFIER 
Uses 2-53s, 2-45s (Class "AB" Fixed Bias output, 

18 Watts.) 
Integral Power Supply 83 and 45 Rectifier. 
Input for 500 ohm line-crystal mike-phono pickup 

and tuner, with built in selector switch, gain and 
tone controls. 

Output -2, 4, 8, and 500 ohm lines. 
Essentially flat curve -40 to 12,000 cycles. 
The 60A is guaranteed (under normal usage) against 

electrical or mechanical defects for ONE YEAR. 

A LAN keeps the wheels of industry 
turning during the "dog days" by 

forgetting profits. 
A stock of parts acquired before present 
high prices became effective enables us 
to quote an extremely low price on this 
FINE amplifier. YOU COULD NOT 
BUY THE PARTS ALONE FOR 
THE SAME MONEY. 
This unit lists at S90.00, and has been 
sold by us for $42.50. In order that our 
engineering and production staffs may 
be kept busy this month. 
YOUR PRICE (less tubes) . 

$34.50 
A technical bulletin will be sent upon 
request. WRITE FOR IT. 

ALAS RADIO CORP. 
83P CORTLANDT ST., NEW YORK, N. Y. 

Western Branch: 1028 So. Olive St., Los Angeles, Calif. 
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 » Electrolytic 
Vi CONDENSERS 

Look good - are good. 
Made in any size, style and 
shape. 

CURTIS CONDENSER CORPORATION 
3601 W. 140th Street, CLEVELAND, OHIO 

z 

ICI 

Don't Miss It ... . 

F0.C44s-. S â _- _ _ 
.. 

^A -y ," 

148 
PAGE 

1OpNUUCNSE 
4N 

CATA LOG 
// A2 . _\/ eady 

If you've changed your address since receiving our 1933 
Catalog, or if you have not received a catalog from 
Radolek recently, send us your business card or letter- 
head immediately. 

THE RADOLEK Co. 
60I-603 W. Randolph Street 

CHICAGO 

A. Savings For 
Parts Distributors! 

You can get immediate shipment of radio replacement 
parts, and short wave parts from one source, at prices 

AS LOW OR LOWER 
than you can obtain elsewhere. 

This is because we are now supplying 80% of the 
parts carried by several large chain stores, and there- 
fore carry large stocks. 

Send for latest price list and give us a trial. 

BOND RADIO CO. 
11700 LIVERNOIS STREET DETROIT, MICH. 

SERVICEMEN! 

ACTUAL TRUURLES 

COMMERCIAL RADIO 

RECEIVERS.. 

1°PAID 

The book, "ACTUAL TROUBLES in 
COMMERCIAL RADIO RECEIVERS," 
by Bertram M. Freed, can be as valu- 
able to you as your set analyzer. 

Its 192 pages are chock lull of infor- 
mation on faults that repeatedly 
turn up, as shown in an examination 
of many thousands of service -job 
reports. Over 500 Type Sets Treated 
with 47 Diagrams. 

Includes Free Supplement 
Look this book over! Your local 
supply house can fill your order 
(any mail-order house can supply 
this book even though it is not 
listed in their present catalog), or, 
send $1.00 direct to: 

SERVICEMEN'S PUB. CO., 136 SR Liberty St., N.Y.C. 

VISIT THE 

SERVICE BOOTH 
AT THE 

OCTOBER 

I. R. S. M. CONVENTION 
October 19 to 21 

HOTEL PENNSYLVANIA, NEW YORK 
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Insist on this Trade Mark 

Exact Duplicate Replacement 

VIBRATORS FOR AUTO RADIOS 
Every electric auto radio in use means a vibrator re- 
placement eventually. Only with Radiart can you cash 
in on this market completely. Only Radiart makes a 
COMPLETE EXACT DUPLICATE line. Only Radiart 
has the experience of furnishing initial equipment to 
more than 70% of the auto set manufacturers. Look for 
the orange and black label on the box and on the vibrator, 
if it isn't there it isn't a genuine Radiart vibrator. In 
making replacements choose the vibrator the set manu- 
facturers themselves prefer-you will be sure of a satis- 
fied customer. Available at all good jobbers. Write for 
catalog sheet. 

THE RADIART CORP. 
13229 Shaw Ave. Cleveland, O. 

SOUND PAM SYSTEMS 

Improved 
BASE TYPE AMPLIFIERS 

RACK AND PANEL EQUIPMENT 
ORD-O-PAM RESTAURANT ORDER SYSTEM 

PAM -O -GRAPH RECORDING SETS 
MICROPHONES (Carbon, Condenser, Crystal) 

--Manufacturers- 
S. H. COUCH COMPANY, INC. 

Established 1894 

NORTH QUINCY, MASS. 
Sales Offices in Principal Cities. WRITE FOR BULLETIN PI.10 

WET AND DRY ELECTROLYTIC 
PAPER AND MICA CONDENSERS 

RECOGNIZED FOR 
SUPERIOR QUALITY 

IN ALL CLIMATES 
THE WORLD OVER 

SOLD BY LEADING 
JOBBERS EVERYWHERE 

SOLAR MFG. CORP. 
599 BROADWAY 
NEW YORK 

ASK FOR 

CATALOG 
OF EXTREMELY 

COMPACT TYPES 
HANDY FOR SERVICE 

Better TEST EQUIPMENT 
KIT FORM Saves Money 

NEW TUBE 
TESTER "304" 

Sensational sucess! 
Only tester with 
NEON -LIGHT leak- 
age tests up to mil- 
lion ohms. "Good - 
Bad" meter. Years 
ahead in quality and 
usefulness. 

MULTITESTER "403" 
Popular, compact model 
for auto and general test- 
ing. Equipped for all 
future needs. 3 -range 

"304" KIT, $15.65 ohmmeter, 4 -range volt - 
Complete, $19.95 meter, microammeter. 

Write Dept. S-9 for FREE Data Sheets 

RADIO CITY PRODUCTS "403" KIT, $10.95 
48 West Broadway, New York City Complete, $14.95 

Catalog on Request 

RCA INSTITUTES, Inc. 

-YOU IN or OUT? 
Many good service men are actually out of business, but won't 
admit it! They're stale-inert to the modern method of selling 
radio service at professional prices. Guess -work -mechanics have 
treated set -owners so badly, that you also are mistrusted! 
BUT-today progressive radio men everywhere, Chuckkerize the 
customer to inspire confidence. They isolate radio faults quickly 
with a Chuckker compiled, cross-indexed trouble -chart. Then 
they explain, to the set -owner, the Chuckker repair -pricer feature 
which publishes the fee for that repair job. They must use a 
Chuckker because it is professional, looks 
official, and gets them that job at a price 
based upon a $1.50 hourly labor rate, plus 
list -priced parts. Eliminate guesswork in 
What is Wrong and What to Charge! A 
Chuckker will keep you in business! We'll 
rush you a Chuckker postpaid for a $1 bill. 

FREED'S RADIO CO. Publishing Division S 

SEND 
DOLLAR 

BILL NOW ! 

5053 Baltimore Avenue Philadelphia, Pa 

CHEER UP!! 
You can always find 
the part you need at 

LEOTONE 
Prompt - Quick - Accurate 

Service 

Largest assortment of radio parts in town. Speaker manufacturers 
since 1921-P.A. specialist. Write us for literature on our S.W. 
eceivers. 

LEOTONE RADIO CO. 
63 DEY STREET NEW YORK, N. Y. 

When Choosing 
a Radio School 

Consider the advantages 
afforded by the long- 
established RCA Institutes 

The beginner or the experienced man who seeks instruction in any branch 
of radio will find courses designed for him . either at the resident 
schools in New York and Chicago or in the RCA Institutes Extension 
Courses for Home Study. 
Following Units Especially Recommended to Readers of "Service": 
Elementary Radio Mathematics-Advanced Radio Mathe- 
matics-Advanced Radio Servicing-Sound Amplification 
Resident schools are fully equipped, conveniently located, low weekly tuition rates. 
Home Study Courses are on the "no obligation" plan.. Free post -graduate 

practical training period at a resident school. 

II {F 

IHS 

Dept. SV -34 

_INC' 
75 Varick Street, New York 

1154 Merchandise Mart, Chicago 

SERVICE FREE GUIDE 
A New ALLIED Catalog for 1935, packed with values for 

every Radio Serviceman, will be ready shortly. Reserve your 
copy at once and meet your autumn and winter business with 
confidence. You'll be able to give better service with equip- 

ment from ALLIED, and your margins of profit will be 
bigger than ever. Over 100 pages of highest quality stand- 
ard radio equipment in the new 1935 ALLIED book! 
Thousands of exact duplicate parts-all leading makes 
of test instruments. Before you buy, consult your 
new 1935 ALLIED Catalog. It leads the field. 

----ALLIEDRADIO 
C O í3P 0 R A T I O n, 

833 W. JACKSON BLVD., CHICAGO. Dept. N. 

Gentlemen: 
Send me FREE your New 1935 Radio Catalog 
which is packed with thousands of highest quality 
radio parts selected especially for the Radio 
Serviceman. 

Name 

Address ----------.U-----.»- M------ 
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The new 
patented 

RADIOHM 

The sturdy 
fixed 

RESISTOR 

The efficient 
MOTOR RADIO 
SUPPRESSOR 

Iteres Reil 
relief or 
rung down 
Radios ! 
When the frantic par- 
ents of a once -healthy 
radio call on you to re- 
vive their loved one .. . 

see that your stock of 
life-giving CENTRA - 
LAB replacement parts 
is in order. 

For D. R.'s* all over the 
country are doing heroic 
work with Centralab 
Radiohms, Resistors and 
Suppressors. 

Experimenters too are 
using Centralab parts 
for better results. 

*D. R. Doctor of Radio. 

OI.ery 

Radiò Se-vr e 
should be a mambo. efthe 
inar o! `Rpda Servire aim 

Centralab 
Central Radio Laboratories 

MILWAUKEE 

1 

C -D 
condensers 

24 Years of Experience 
24 Years 

24 Years 
24 Years 

of Specialization 

of Leadership 
of Fair Dealing 

mean anything to you, 

they mean one thing- 

CORNELL-DUBILIER 
Affords You the Most Value for 
Your Money and the Best Re- 
sults in Your Work! 

Announcing 

TYPE PE, PAPER CONDENSERS 
SIMULATE ELECTROLYTICS IN APPEARANCE 

Many service men actually prefer a paper dielectric bypass or 
filter condenser. This NEW line is brought out with the specific 
idea of supplying the wide demand for CORNELL-DUBILIER 
condensers in this particular style. Readily interchanged with 
electrolytic units. 
450 V. D.C. Working -Cardboard Container Condensers -600 V. D.C. 
Peak, with wire leads -Duals, separate leads, no common 
TYPE 

NO. 
REPLACEMENT 

CAP. MFD. 
LIST 

PRICE 
YOUR 
COST 

PE- C4002 2 $0.75 $0.45 
PE -C4004 
PE -C4008 

4 
8 

.90 
1.15 

.54 

.69 
PE -C4404 4-4 1.50 .90 
PE- C4408 4-8 1.70 1.02 
PE -C4808 1.14 

600 V. D.C. Working -Cardboard Container Condensers -800 V. D.C. 
Peak, with wire leads -Duals, separate leads, no common 
PE -C6002 2 1.00 .60 
PE -C6004 4 1.20 .72 
PE -C6008 8 1.60 .96 

PE -C6404 4-4 2.00 1.20 
PE -C6408 4-8 2.35 1.41 

PE -C6808 8-8 2.65 1.59 

600 V. D.C. Working -Metal Container Condensers -800 V. D.C. 
Peak. Type PE -B, wire leads, inverted mounting; duals, separate 
leads. no common. Type PE -A, lug terminals, upright mounting, 
insulated common negative, with provision to ground common 
negative by means of attached lug. 
PE -B6004 4 1.35 .81 

PE -B6008 8 1.75 1.05 
PE -B6404 4-4 2.25 1.35 
PE -B6808 8-8 2.80 1.68 
PE -A6515 5-15 4.50 2.70 
PE -A6444 4-4-4 3.50 2.10 
PE -A6888 8-8-8 4.90 2.94 

PE -A6918 9-9-18 6.50 3.90 

Cornell-Dubilier 

Corporation 

Jobbers' Division 
4375 Bronx Blvd. 
New York City 
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Serving the South and Southwest 
430 W. PEACHTREE ST.N.W. - ATLANTA. GA. 
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Bareain Bpi% of I9Z Pa0s 
ma/mí// SAVE YOU ifiOHEY 

THIS amazing new 1935 Radio Catalog is the last word ... the 
greatest Bargain Book of Radio ever published by us or any other 

company. There are more pages, more items listed, more nationally 
known lines, more Specialized Departments. Over 50,000 items have 
been assembled in this great 192 page book to make it the outstanding 
book of the Radio Industry. 

There is a Special Department on the latest Broadcast and All Wave 
Receivers from 2 to 10 tubes. You'll find an entirely new Department 
on REFRIGERATION PARTS and accessories-a new money -making 
field for Servicemen. A whole section on PUBLIC ADDRESS is the 
most complete and all-inclusive thing of its kind. 

Then there is our matchless SPECIALIZED SHORT WAVE DEPARTMENT which in 

itself is a complete catalog listing everything the Ham, Brasspounder and Experi- 
menter will ever need. Sets, Kits, Transceivers, Pre -selectors, Converters, as well as 

other Short Wave parts and accessories. Practically every nationally known manu- 
facturer is listed here. The complete list reads like a Who's Who of Radio .. . 

and everything is at LOWEST WHOLESALE PRICES! 

For 13 years the "WHOLESALE" Catalog has been the Servicemen's "Bible." Today 
the greatest Radio Catalog ever printed-backed by the resources of +he greatest 
organization of its kind in the world-is yours for the asking. Get yours today! 

I1174 i i 
ALL -WAVE Superhrh-rodyar 

Build it yourself! This revolutionary sensa- 
tion in the Short Wave Field was designed by 
8 leading manufacturers. All of their experi- 
ence in designing and manufacturing has gone 
to make this a Superhet that outperforms any- 
thing of its kind! Features that guarantee 
good foreign reception include: Continuous 
Band Spread. 10 to 500 Meter Tuning Range. 
6 Tubes, Pre -adjusted Coils. etc. 

Be sure to write for complete circuit dia- 
grams, parts list and data sheet .. . FREE! 

Serving Northern Nerv Ease r 
219 CENTRAL AVE. - NEWARK.N.J 

.Cafagette "19" TRANSCEIVER 
FOR 5 M. COMMUNICATION. 

A new Transceiver that really gets out and lets you 
do things. One of the most powerful portable units 

ever offered in this class. 
Using a type 19 tube in a 

p.p. oscillator, it has a 
power output of approx. 2 

watts (about 10 times the 
power of units in this class). 
More than enough output is 
obtained for speaker operation 
if desired. 
The Lafayette "30" is similar 
to above except that it uses 
a type 30 tube as the oscil- 
lator for transmitting with 
type 33 pentode as modulator 
providing a strong signal that 
is clearly understood. 
Both models were developed 
after research in both labora- 
tory and field. Entirely self- 
contained. Weight but 26 lbs. 
complete with batteries. Write 
for complete information. 

Wholesale Radio Service Co. 
100 Sixth Ave., Dept. 994 
New York, N. Y. 

Send me your new 1935 Catalog No. 56. 
D Send me free data on the All Star Kit. 

Send me free details on the Lafayette Transceiver I 

ADDRESS 

CITY STATE 

NAME 



RCA Declares Way on Menace to 
Legitimate Radio Tube Profits.. 

TO PROTECT YOU AGAINST BUYING 
OLD RADIO TUBES DISGUISED AS NEW 
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LISTEN TO INE STARS 

SEALED CARTON 
NOW THE RADIO TUBE RACKETEER DISGUISES OLD TUBES TO LOOK LIKE NEW ... 
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NOW-A safeguard for the new Micro -Sensitive RCA Radio Tubes... 
to make sure you'll get ALL the thrills of today's fine programs 

BE CAREFUL 
Eold as nera. Thy mra RCA NON REEIELARLE Rod. Fur ened.to.bry 
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QUICKER START. 
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Qunninqham Radiotron 

Double Page Spread in Saturday Evening Post Opening Gun 

With this double page color -spread in the Satur- 
day Evening Post (September 29th issue), the 
RCA Radiotron Company inaugurates the Sealed 
Carton Crusade. This powerful merchandising 
campaign is directed at Used Tube Racketeers, 
who in the past have bought up hundreds of 

thousands of used tubes, repolished them and 
sold them to the unsuspecting public as new . . 

thereby robbing honest dealers of profits that 
rightfully should have been theirs * * It is one 
more step in the RCA Radiotron Company's 

vigorous program to protect the compensation of 

its Authorized Agents * *Additional ammunition 
in this crusade for higher merchandising ethics 
.. a square deal for every Authorized RCA Radio 
Tube Agent .. includes: four full -page ads in color 
(besides the spread) scheduled for the Saturday 
Evening Post; large space in color in numerous 
other publications; the new "Radio City Party" 
broadcast every Saturday night over a coast -to - 

coast NBC network; and a long list of new sales 
aids, including a smashing new window display. 

RCA RADIOTRON COMPANY INC. 
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