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. . servicemen are re- 
ceiving transformers, sub- 
stituted for STANCOR. 
... servicemen should not 
accept any substitutes for 
STANCOR merchandise." 

Lit STOP accepting SUBSTITUTES 
While substitution may be like imitation- 
"sincerest flattery" or, just the penalty of 
leadership, it is highly unsatisfactory to the 
purchaser and most irritating to the maker. 
The purchaser expects certain attributes and 
qualities in his purchase that are seldom pres- 
ent in the substitute. The maker has pledged 
the user of his product these things, and then 
has exerted every possible ef- 
fort to make these pledges 
good. 

It is one of the penalties of 
leadership to be substituted. 
But it's the poorest, weakest 
kind of merchandising to sub- 
stitute, without so much as, by 
your leave, a make of article 
other than that ordered. It in- 
dicates a lack of respect for 
the buyer's intelligence, which in effect says 
to itself: "Oh he don't know what he wants- 
he'll never know the difference." 

It means but little for him to have adequate 
stocks of STANCOR units at all times. And 
if, because an unprecedented drive on his 
stock, drives it away down, the stocks of all 
STANCOR Replacement Transformers at the 
factory are kept high, for the express . pur- 
pose of filling all normal as well as emergency 
requirements. 

`lf:ei 9r/ 
- 

DtJPIICAT F 

Now, when a service man orders a STANCOR 
Replacement Transformer he has ordered it 
because he wanted just that. When the dis- 
tributor sends him something else-he may 
use it-probably does, because time is a fac- 
tor in this service business, but there was no 
excuse for the substitution. No authorized 
STANCOR distributor need substitute if he's 
conducting his business on business -like lines. 

So substitution of other units 
for STANCOR is simply a dis- 
regard for your expressed pref- 
erence. You don't have to take 
it and the STANCOR factory 
representative in your territory 
will be glad to know about it, 
and so will we. 

STANCOR EXACT- DUPLI- 
CATE Replacement, Power, 

Audio and Choke Transformers, Universal 
and general replacement transformers for all 
makes and models of receiving sets, including 
the Midgets constitute a complete Replace- 
ment Transformer Service under one name 
and guarantee of worthiness. 

If you do not have the STANCOR catalog, 
"A Complete Replacement Transformer 
Service," send for a copy right now while it's 
in your mind. It is practically a necessity to 
the kind of servicing you want to do. 

Radio Service Man 
should bea membºr of the 

Institute of 'Radio Service Alen 

STANDARD TRANSFORMER CORPORATION . . . 866 E3lackhawk St., Chicago, III. 
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SO! you wovrffª//reñZ 
"Where were you on the night of October 
I 3th?" Silent . . . silent as a door knob 

. . . Here's a tip, Inspector . . . call a 
good serviceman and have him bring 
along some Centralabs ... chances are 
that's all your Super-lodyne needs to 
make it tell all it knows. 

For a mere handful of Centralab Radi - 
ohm Replacement parts will service 
almost every known make of radio . . . 

and make it perk better than before. 

The new patented 
RADIOHM 

The Sturdy 
Fixed Resistor 

The efficient 
Motor Radio 

Suppressor 

Centralab 
DIVISION OF GLOBE -UNION MFG. CO., MILWAUKEE 

rry Radio Salver M 
should bra mneb,rofthr 

of Redò Service al,. 

DECEMBER, 1934 

The largest condenser line in the world offers 

to the value -wise dealer and service man a 

complete assortment of mica condensers for 

every use and purpose. Micas that have been 

the standard for twenty-five years ... and that 

are today far ahead of the field in quality, per- 

formance and value. 
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If your dealer 
cannot furnish you 
with information you 
may desire - write 
direct to our Jobber 
division. 

Valuable data about 
all or part of our 
products sent upon 
request. 

TYPE' 3" MICAOAKELITE CASED CONDENSERS-(L4n.. WW1,. Lad., 
11100 V. D. C. Tal-Warkk,g VdIn.--400 V. D. C. 
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CORNELL-DUBILIER CORP 
4375 Bronx Boulevard 
New York, N Y 

Gentlemen: Kindly send me more detailed infor- 
mation about your products. 

Name: 

Address.__ 

CORNELL-DUBILIER 
CORPORATION 

4375 BRONX BOULEVARD 
NEW YORK 
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THE ANTENNA... 

SERVICING AS A BUSINESS -II 
THE various reactions to our editorial in the Novem- 

ber issue of SERVICE have proven an interesting study. 
No two people appear to have quite the same opinion 
as to the manner in which the Service Man should make 
his living. Moreover, many readers are confused as to 
our exact definition of the word "business." 

A few centuries back, the words "business" and "pro- 
fession" were not synonymous. "Business" meant trade 
-"profession" meant only such vocations as required 
a liberal education, such as law and medicine. These 
words were coined for the purpose of differentiating 
between mental and manual labor and for many years 
served as a means of expressing class distinction. The 
words no longer hold such precise meanings ; "pro- 
fession" is applied to most any vocation requiring 
specialized knowledge irrespective of whether the task is 
wholly mental or part mental and part manual ; "busi- 
ness" refers to most any enterprise commercial in charac- 
ter ... an enterprise having to do with the production 
and the movement of commodities. Actually, there is 
no clear-cut distinction since a professional man, such 
as a typographer, may be in the business of producing 
and moving his own commodity. An artist may do the 
same thing, though he is more apt to leave the move- 
ment of his productions to a business man ... but the 
business man in this case requires specialized knowledge 
and a keen appreciation of art if he is to be successful, 
which just about makes him a professional. So, there 
you are! 

Business is one thing-art another, though many busi- 
ness men will tell you that business is 'an art in itself. 
The distinction lies almost entirely in the attitude of 
the individual. We say business is business when the 
man involved is concerned only in the movement of the 
product and not the product itself-that business is a 
profession when the man involved is concerned with the 
creation of the product as well as its movement as a 
mere commodity. Therefore, we are inclined to believe 
that radio servicing is nothing more than a business 
when the man is interested only in the movement or 
turn -over of his own commodity, and a profession when 
the man is interested in and proud of his actual work. 
His work is his primary commodity and the most vital 
in respect to his possibilities for success. The parts and 
complete equipment he moves are his secondary com- 
modities and equally as important in respect to his suc- 
cess. But here again the man may choose to be a busi- 
ness man or a professional man, depending upon his at- 
titude regarding the parts and equipment he moves. If 
he is interested in good products, interested in why they 
are good, and feels obligated to use only the best in his 
repair work, then he is exercising his professional ability 
to the fullest extent and is justified in calling himself 
a professional as much as the business man who moves 
the productions of artists. 

All of this, you may say, has nothing whatsoever to 
do with the introduction of business methods into radio 
servicing-which is quite right up to a certain point. We 
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believe every Service Man should acquaint himself with 
straightforward and time -tried business methods so that 
he may have a complete, objective picture of his finan- 
cial set-up and its f unctionings. Many a professional 
man has gone broke just because he had the conceited 
impression that "art" and "business" will not mix. Many 
artists are devoid of common sense and may therefore 
be excused on the grounds that they are irresponsible 
and live to satisfy a single urge to the exclusion of all 
others, no matter the outcome ; but the average man has 
sufficient horse sense to realize that he should keep the 
financial part of his house in some sort of order. He 
knows that he cannot pound out a satisfactory living if 
he does not take care of his finances ; he must not enter 
into contract for work until he is sure that his bid is 
sufficient to cover all his own costs plus a legitimate 
profit. 

We repeat that this calls only for common sense, and 
common sense immediately suggests that the first re- 
quisite is an understanding of the methods whereby costs 
may be accurately determined. A building contractor 
would lose his shirt on any job he tackled if he went 
into it blindly. He must know almost to the penny just 
what all of his costs will be so that he may submit a 
bid that will leave him a margin of profit. He has to 
figure close for the reason that there are any number 
of variables in the building business, such as rising 
material costs, unforeseen obstacles such as an unsus- 
pected rock strata in the excavation, etc. More often 
than not, the builder adds a certain percentage to his 
bids to take care of such variables, or specifies in his 
contract that variables adding to the cost and time of 
construction will constitute extra charges. 

The Service Man is confronted with much the same 
proposition in that he must provide the prospective cus- 
tomer with an estimate prior to the time he has com- 
plete knowledge of the final cost of the work. A pre- 
liminary survey of the receiver does not always tell 
the whole story. In any event, the Service Man must 
know his costs before he can determine intelligently 
whether he can make a profit or whether a given job 
can provide a profit. The Service Man should therefore 
learn something about cost accounting. 

All of this is straightforward and is being recom- 
mended by some of the leaders in the radio field. What 
is not straightforward is any recommendation that the 
Service Man place business first and servicing second. 
The art of radio servicing is still your stock in trade 
and will continue to be so long as there is such a thing 
as radio servicing. You can take the business end in 
your stride, make it serve you and keep it in the back- 
ground where it belongs. Just as soon as you attempt 
to make the tail wag the dog, that will be the time you 
will start losing out to the man who uses business 
methods as a means of keeping his enterprise on a sound 
footing but does not permit it to over -ride his technical 
ability or his standing among his clients as a man who 
is capable. 

SERVICE FOR 
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THORDARSON 
"Extra -Safety" 

NOW COSTS NO MORE! 
New Low Prices on 

Universal Duplicate Line 

Now you can get THORDARSON 
UNIVERSAL DUPLICATE Power 
Transformers at the price of ordinary 
replacements. 

You pay nothing for the greater core 
thickness, oversize windings, and 
THORDARSON'S 40 years of expe- 
rience. Engineering tests have proved 
the added ability of these transformers 
to give trouble -free service. 

THORDARSON provides a complete line of carefully de- 
signed transformers, including power, interstage audio, and out- 
put chokes, to meet the replacement needs of every set-large 
and small. These transformers are designed to meet exact elec- 
trical needs, yet are UNIVERSAL in mechanical application to 
eliminate the need for large stocks of costly special designs. 

Write for FREE Replacement Guide No. 341-A 

NEW TRANSFORMER MANUAL 
Latest Data on Service- 
Transmitters - Amplifiers 

THORDARSON now offers the most complete 
transformer manual ever compiled-consisting of 
three large sections: the Servicemen's Guide; the Sound Amplifier Manual; and the Transmitter 
Guide. Complete with heavy cover 50e (postpaid). Contains the following sections: 

Servicemen's Guide -16 pages of tables, charts, short-cut methods, testing kinks, and other worth- 
while information for the radio serviceman. The only manual of its kind. Every serviceman should have one. 

Sound Amplifier Manual -32 pages 
of the latest sound amplifier system 
data ... over 19 complete amplifiers 
described . high power output, 
D.C. operated, and mobile amplifiers 

pre -amplifiers . microphone, 
mixer and input circuits ... speaker 
output coupling circuits . . dynamic 
speaker field supply data. Indis- 
pensable to the sound engineer. 

Send for Your 

Transmitter Guide -32 pages of 
the latest circuits . circuits for 
the new tubes ... r.f. and modula- 
tor circuits . transmitters from 
20 to 1000 watts . grid modu- 
lated transmitters . Class B 
modulators . . . speech amplifiers 
. . . fundamental transmitter cir- 
cuits . . transmitting and rectify- 
ing tube charts . . . tube symbols 
and socket connections. 

Copy Today! 

THORDARSON ELECTRIC MFG. CO. 
500 W. Huron Street Dept. J Chicago, Ill. 

Please send me the following new THORDARSON literature. 
G THORDARSON Transformer Manual-No. 340-A. 

50e (enclosed). The above Manual includes the following sections, which can be purchased sepa- rately without cover if desired. 
THORDARSON Servicemen's Guide - No. 342-A. Price 10e (Catalog 341-A included Tree). I O THORDARSON Transmitter Guide-No. 344-A Price 15c (Catalog 943-A included free). THORDARSON Sound Amplifier Manual-No. 348-A. Price 15e (Catalog 345-A included free). 

Name Street 

City State 
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o ....Solve 
Any and Every 

Servicing Problem 
with 

ß1 047' 
MASTER UNITS 

SERVICE men and technicians who have seen and used the 
precision instruments in the Triplett Master Unit line pro 

pounce them today's most advanced developments. 
Triplett Interchangeable Master Units make possible different 
combinations of testing equipment to suit every servicing require- 
ment ... no matter how difficult or complicated. These units may 
be used as furnished- or, placed in convenient portable cases that 
hold one, two, three or four units. 

Triplett Master Unit, No. 1205, includes: 
No. 1200 Volt-Ohns-Milliamzneter. DC scale readings: 

1/5 to 1,000 volts (2,000 ohms per volt) -20 microamperes to 250 
milliamperes -0 to 3,000,000 ohms. AC scale readings: 1 to 
1,000 volts. Capacity charts furnished. Dealer's net price, unit 
only, $21.67. 

No. 1210 Tube Tester. Tests all tubes. Contains the most efficient 
short check known. Analyzes each plate of multi -plate tubes. 
Dealer's net price, unit only, $20.00. 

No. 1220 Unit Tester. Makes all series or parallel meter connec- 
tions to the set sockets. Dealer's net price, unit only, $8.33. 

No. 1230 All -Wave Signal Generator. Frequencies:. 100 KC to 18 
Megacycles. Perfect attentuation. Modulated or unmodulated. 
Dealer's net price, unit only, $15.33. 

No. 1205. Complete with above four units in case. Dealer's net 
price, $71.33. 

YOUR JOBBER CAN SUPPLY YOU NRe 
Triplett Electrical Instrument Company 

113 Main Street, Bluffton, Ohio 

MAIL TODAY FOR DETAILS! 
Triplett Electrical Instrument Company, 
113 Main Street, Bluffton, Ohio 
Gentlemen: 
Please send your latest literature on Triplett Instruments. 
Name 
Address 
City State 
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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 Yaxley 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 

PATENT 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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GETTING THE MOST OUT OF AERIALS 

AFEW years ago a good receiving 
antenna was a single, horizontal 

wire some 75 or 100 feet long and 
having a lead-in of proper length to 
reach the receiver. Today such an an- 
tenna system is not regarded as de- 
sirable for reception unless it is used 
in a location free of man-made inter- 
ference, and then only in the event that 
it is employed in conjunction with a 
broadcast band receiver used solely for 
the reception of local programs. 

RECEPTION REQUIREMENTS 
The single -wire aerial with any sort 

of handy lead-in is out of date for a 
number of reasons. First and foremost, 
there has been a general demand for 
improved reproduction of programs 
with the result that interference from 
man-made static is no longer tolerated. 
Secondly, the old type antenna system 
is very inefficient when used with a 
dual -wave or all -wave receiver and 
cannot under any circumstances provide 
a sufficient signal voltage at the input 
of the receiver for the satisfactory re- 
ception of programs from foreign short- 
wave broadcast stations. Thirdly, high- 
fidelity receivers and receivers ap- 
proximating high-fidelity characteristics. 
are at least twice as susceptible to noise 
interference as the standard broadcast 
receiver because of the extended ac- 
ceptance band, and therefore should be 
used in conjunction with an antenna 
system that will reduce noise interfer- 
ence to a minimum. Last but not least, 
the single -wire aerial without an "en- 
gineered" lead-in does not match with 
the input impedance of the receiver 
with which it is used and therefore has 
a lower efficiency than an aerial system 
with an engineered transmission line 
designed to match the impedance of the 
aerial to that of the transmission -line 
and the line to the receiver. 

"President Arthur H. Lynch, Inc. 

DECEMBER, 1934 

By ARTHUR H. LYNCH* 

There are many types of antenna systems because there are different sets of 
conditions to be met. Selecting the right antenna and installing it in the right 
way is half the battle for good, noise -free, reception. 

TYPES OF AERIALS 
Modern engineering has gone into the 

design of antenna systems as well as 
into the design of receivers. There are 
a sufficient number of types to meet all 
general requirements and the Service 
Man has the opportunity of giving the 
customer the most for his money by 
recommending the aerial system most 
suited to the customer's requirements. 

There are many Service Men (as 
well as engineers) who are confused 
by the numerous types of antenna sys- 
tems with the result that their selec- 
tion of an aerial system for a given 
set of conditions is not always the best 
one. A review of the different systems 
and their uses should prove of help. 

The fundamental types of aerials are 
shown in Fig. 1. Generally speaking, 
any of these types is satisfactory for 
reception on the broadcast band, but 
they are not all satisfactory for use witl 

Showing the various types of Marconi 
antennas and their adaptation to noise - 

reducing antenna systems. 

all -wave receivers unless the aerial wire 
proper is of the correct length and the 
transmission line of the proper im- 
pedance. 

A simple Marconi antenna is shown 
at A of Fig. 1. This may also be of 
the "T" type, as shown at B, or be re- 
solved into a "Zepp" antenna with a 
two -wire transmission line, as shown at 
C. In any of these three types, im- 
provements may be gained, first, by se- 
lecting the proper length of aerial wire 
so that the antenna will resonate in the 
broadcast band of frequencies or of a 
length that will provide a fundamental 
resonance point in or near the broadcast 
band and secondary resonance points at 
harmonics of the fundamental fre- 
quency which will fall at the frequency 
bands employed by local and foreign 
short-wave broadcasters. 

Further improvement may be gained 
by the use of a two -wire lead-in or 
transmission line with any of the three 
types of aerials shown,' for the purpose 
of reducing to a minimum the noise 
picked up by the lead-in wire. A good 
transmission line for this purpose should 
have a low impedance and to take full 
advantage of any one of the types of 
aerial shown, we should use impedance - 
matching transformers. The simplest 
arrangement is a transformer between 
the transmission line and the receiver 
input, as shown at D of Fig. 1, while 
a more elaborate and effective arrange- 
ment is the use of two transformers, 
one to match the impedance of the aerial 
to that of the transmission line and the 
other to match the impedance of the 
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transmission line to the input impedance 
of the receiver, as shown at E of Fig. 1. 

Now refer to Fig. 2. At A is shown 
a simple Hertz aerial. This is seen to 
consist of two wires of equal length 
and insulated from each other, to which 
are connected the two leads of a typical 
transmission line. This is commonly 

Illustrating two types of doublet antennas 
end a double -doublet system. 

referred to as a doublet antenna and 
may consist of single wires as shown, 
or may consist of two cages, as at B. 
Again, it may take the form shown at 
C which is a sketch of a typical double - 
doublet. This latter type is really two 
doublet aerials worked in tandem, the 
double sections having different di- 
mensions so that the antenna system 
as a whole will resonate at a number 
of points in the frequency range used 
by all classes of broadcast stations. 

Here again, as in Fig. 1, the di- 
mensions of the wires have a great deal 
to do with the frequencies at which the 
system will resonate. Likewise, the ad- 
vantages of any of the three types shown 
in Fig. 2 may be secured only by the 
use of one or two impedance -matching 
transformers, and a suitable transmis- 
sion line. 

SELECTING THE AERIAL 
It is apparent from the previous refer- 

ences that a very wide latitude is offered 
in the selection of aerial types for 
specific purposes. However, special 
thought must be given to the type of 
antenna system to be used in connection 
with an all -wave receiver. 

It is safe to say that if a customer has 
no intention of purchasing a dual -wave 

Horizontal 
aerial wire'', 

Transposed 
-- transmission line 

Fig.3 

A "Zepp" antenna with twisted -wire trans- 
mission line ... the simplest noise -reduc- 

ing aerial system. 
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or all -wave receiver in the future, and 
is interested only in obtaining the best 
noise -free reception possible, there is no 
advantage in selling him an aerial sys- 
tem designed for such a broad frequency 
coverage. A good noise -reducing an- 
tenna system for broadcast coverage 
should be suggested as being satisfac- 
tory for all requirements. 

The simplest type of noise -reducing 
antenna system for broadcast reception 
is shown in Fig. 3. It is nothing more 
than a "Zepp" antenna with a trans- 
posed transmission line. The horizontal 
wire need not have precise dimensions 
but should be at least 75 feet long for 
best results. Since no impedance - 
matching transformers are used, this 
system does not have the efficiency of 
the system shown in Fig. 4 which em- 
ploys a transformer at the receiver end 
of the transmission line. This arrange- 
ment is preferred and should be recom- 
mended. Where the customer wants the 
very best, the system shown in Fig. 5 
should be installed. This is a perfectly 
matched unit having extremely low 
signal losses and consequently provides 
the maximum noise reduction because 
of the improved signal-to-noise ratio. 

ALL -WAVE SYSTEMS 
If the customer has or intends hav- 

ing, an all -wave receiver, antenna sys- 
tems quite similar to the broadcast -band 
installations just described may be 
used. However, in this case the aerial 
must work over a much wider band of 
frequencies with at least moderate ef- 
ficiency and for this reason the system 
shown in Fig. 3 is not recommended. 
The system shown in Fig. 4 is the 

A "Zepp" antenna with transmission line 
impedance matched to that of receiver 
through an impedance -matching trans- 

former. 

irreducible minimum for all -wave 
work and, unlike the broadcast antenna, 
should have a horizontal wire 114 feet 
in length. A wire having this di- 
mension provides an impedance which 
is workable in conjunction with the 
transmission line and it has no node 
points at any of the wavelengths of the 
more important short-wave stations. 
(Even in this case the entire system 
can be improved by using a transformer 
between the horizontal wire and the 
lead-in, but it is not essential unless ex- 
treme sensitivity is required.) This an - 

'Connected at any 
convenient part of 

horizontal wire 

Marconi antenna with "aerial" and "re- 
ceiver" impedance -matching transformers. 

tenna system may also be improved upon 
by the use of a second impedance -match- 
ing transformer connected between the 
aerial and the transmission line. This 
arrangement, shown in Fig. 6, is par- 
ticularly advantageous where space is at 
a premium, for the horizontal wire need 
be only 57 feet long for satisfactory 
operation over the entire frequency 
band covered by the average all -wave 
receiver. However, a wire of this 
length may be used only in the event 
that an "aerial" transformer is used to 
provide the proper impedance match. 

What is undoubtedly the best of the 
simple types of antenna systems for all - 
wave reception is shown in Fig. 7. 
This is a doublet having an "aerial" im- 
pedance -matching transformer, a trans- 
posed transmission line and a "receiver" 
impedance -matching transformer. For 
best operation at all points in the fre- 
quency range, each of the two doublet 
wires should be 20/ feet long, as 
indicated. 

The doublet system shown in Fig. 7 
may be further improved by substituting 
cages for the single wires, in which 
case the radio -frequency resistance of 
the antenna system is materially re- 
duced. The two cages should also be 
20/ feet in length. 

AERIAL INSTALLATION 
The effectiveness of a noise -reducing 

antenna system is dependent upon the 
location of the aerial proper. That is, 
noise picked up by the aerial cannot be 
eliminated. Consequently, the aerial 
proper must be placed in an area free 
from noise. This simple fact is often 
overlooked, and more often still, abused. 
Let us review the subject. 

Most man-made interference is ver- 
tically polarized, which means that more 

57 Ft 

To Ant post 
To Chassis 

Fig.6 

Perfectly matched antenna system de- 
signed for all -wave reception. 
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of this kind of noise will be induced 
in a vertical wire (such as the average 
lead-in) than in a horizontal wire (the 
aerial proper). Consequently, if the 
vertical portion of the antenna is 
shielded or otherwise protected against 
noise, the interference will be greatly 
reduced. This also explains why it is 
better to use a horizontal aerial wire 
rather than a vertical one. This holds 
true for practically all installations, but 
since man-made interference is inclined 
to "hug the ground" a vertical aerial 
may be used providing it can be erected 
with its base at a height of 50 feet or 
more above the ground, and well away 
from metal objects. Under most con- 
ditions it is impossible to meet these 
requirements. 

Though man-made interference is 

Ideal all -wave, noise -reducing antenna sys- 
tem of the doublet type, using single wires 

or cages. 

mostly vertically polarized, and tends 
to hug the ground, the fact remains that 
it is readily picked up by house wiring, 
water pipes, leaders, etc., and may be 
re -radiated a considerable distance from 

its source. For instance, noise from the 
ignition system of an oil burner in a 
private home may be carried along the 
water -pipe system into an adjoining 
house and re -radiated at a point pos- 
sibly 30 or 40 feet above ground. Any 
type antenna located in the area of re - 
radiation will obviously pick up the 
noise and feed it to the receiver, and if 
the antenna is of the vertical type mat- 
ters will be so much the worse. 

It can be realized from the above 
that one may erect an aerial in a loca- 
tion that appears to be ideal, whereas 
it may be a literal hornet's nest. No 
wonder many noise -reducing antenna 
systems fail to deliver a noise -free 
signal to the receiver. 

TRACING NOISE SOURCES 

It is apparent that the Service Man 
must exercise particular care in the se- 
lection of an aerial location. Un- 
doubtedly the first move should be a 
survey of the area made available for 
aerial installation. After what appears 
to be a suitable location clear of pipes, 
leaders, etc., has been found, the area 
should actually be put to test to make 
sure that it is free of noise. This can 
be readily accomplished by the usé of a 
simple, dry -cell operated, regenerative 
detector, single -tube receiver completely 
shielded in a metal case, to which should 
be attached a rigid doublet antenna such 
as designed for 5 -meter transmission 
and reception. The complete layout is 
shown in Fig. 8. 

With a receiver of this sort, and a 

Simple arrangement for tracking down 
noise which is helpful in determining best 

antenna location. 

pair of 'phones, it will be possible to 
detect noise areas. Since the doublet 
antenna has directional qualities, it will 
also be possible to determine the direc- 
tion from which the noise is coming 
with the result that it may be elimi- 
nated by grounding the point of re - 
radiation, or by erecting the receiving 
antenna so that the wire is not parallel 
to the source of re -radiation. As a 
matter of fact, the easiest way to go 
about this is to move about with the 
"noise locator receiver" until a point is 
reached where the noise in the 'phones 
is at a minimum. Then revolve the 
small doublet antenna until a new mini- 
mum of noise is reached. The receiv- 
ing antenna should then be run in the 
same direction as assumed by the small 
doublet aerial for minimum noise. 

It should be pointed out that the 
greater the height of the antenna the 
more satisfactory will be the results, 
but in all cases the first consideration 
should be given the noise problem. 

OVERLOAD PREVENTION CIRCUIT 
(See Front Cover) 

THERE is shown on the front cover 
a portion of the circuit of the Rem- 

ler Model 40 "Scottie" receiver which 
is the first job we recall seeing having 
a system for the prevention of overload 
from strong signals. This system is 
applicable to small receivers where a 
true automatic volume control system is 
not practical. 

RECEIVER CIRCUIT 
It will be seen that a type 6A7 tube 

is used as combination mixer and oscil- 
lator. The output of the mixer is fed to 
the pentode section of a 6F7 through a 
suitable i -f transformer, and the output 
of the i -f pentode is transformer -coupled 
to the triode section of the same tube, 
the triode being the second detector. 
If the complete circuit were shown, the 
triode detector would be seen to be re- 
sistance coupled to a type 41 power pen- 
tode, and the receiver obtaining its high - 
voltage supply from an 84 full -wave 
rectifier. 

OVERLOAD CIRCUIT 
Now let's see how the overload pre- 

vention circuit operates. Referring to 
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the cover diagram, the overload system 
components are the resistor R-4 and its 
by-pass condenser in the grid return 
circuit of the triode detector, and the 
filter resistor R-5 which is connected 
to the low end of the mixer -tube grid 
circuit. The whole system is shown in 
heavy lines. 

Now if a signal strong enough to 
overload is applied, it will be sufficient 
to overcome the grid bias on the de- 
tector tube which is supplied by the volt- 
age drop in resistors R-2 and R-3 in 
the cathode circuit. This grid current 
will flow from cathode to ground at 
point A and thence from point B, 
through resistor R-4 and the secondary 
of the second i -f transformer back to 
the grid. This causes a voltage drop in 
resistor R-4 which tends to bias back 
the detector grid and also the grid of 
the mixer tube, since the voltage is im- 
pressed on the mixer tube through re- 
sistor R-15 from point C to point D 
This increase in negative voltage on 
the detector and mixer grids decreases 
the gain in the mixer stage and at the 
same time increases bias on the detector 
to a point where grid current no longer 
flows. 

Though similar in some respects to 
an avc system, it becomes obvious that 
the arrangement is effective only for 
reducing instantaneous overloads which 
cause blasting, distortion, etc. 

King Field -Coil Values 
The resistance values of the speaker 

fields used in the earlier model King 
Mfg. Co. receivers are given in the 
table below : 

Receiver 
Model 

Resistance 
in Ohms 

93 2500 
94 2500 
95 2500 
90 2500 

100 2500 
109 2500 
111 750-750 
111-B 750-750 
112 750-750 

In the last three receivers listed, the 
resistance values refer to two separate 
field coils. 

H. G. D'Arcus, Jr. 

"Spill Over" 
If a receiver runs wide open and with 

plenty of noise, there's a break or an 
open resistor in the main avc line. 
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General Data .. . 

REVIEW OF 

TEST OSCILLATORS 
BURTON-WEBBER MODEL IO ALL - 

WAVE OSCILLATOR 
The Burton -Webber Model 10, All - 

Wave Direct Reading Test Oscillator 
is shown in the accompanying illustra- 
tion. There are eight sections to the 
large scale, each of which is directly 
calibrated in kilocycles and megacycles. 
To the left and below the scale is the 
eight -position frequency range switch 
which selects the following ranges : A, 
90-140 kc; B, 140-300 kc; C, 300-650 

View of Burton -Webber Model 
Wave Oscillator. 

kc ; D, 650-1550 kc; E, 1.55-3.5 me ; F, 
3.5-6.5 me ; G, 6.5-13 mc; H, 13-25 mc. 
The attenuator is on the right side of 
the panel. 

It is evident from the above that a 
continuous range of frequencies from 
90 kc to 25 mc is provided, so that all 
testing may be done without the use of 
harmonics of fundamental frequencies. 
The units are checked at 48 points on 

10 All - 

diagram. They are brought out in the 
form of tip jacks on the front panel of 
the instrument, directly above the at- 
tenuator control. The fourth jack, 
marked "G," is ground. 

A 400 -cycle note, approximately 35% 
modulated, is supplied by the modula- 
tor tube. There are two jacks on the 
left side of the panel-marked "AF" in 
the diagram-for tapping off the a -f for 
other uses. The r -f oscillator can be 
operated in an unmodulated state when 
it is desirable to adjust a receiver with 
an unmodulated signal. 

Ronge 2 
155 to 530 Kc. 

Range 3 
530 to 

1750 Kc. 

4 

Range 4 
1750 to 
6000 Kc. 

Ronge 1 

50 to 175 Kc. 

Range 6 
21,000 Kc.- Up 

Range 5 
6000 to 21,000 Kc. 

110 V. 

A.C.orD.C. 

Shielded wire 
3'/2 Ft long 

r-------- -1 

Osc. 
36 

Low - Gnd 

Tip jack - 
High 

Bakelite nut 

®. 
Audio 
Tone 

Ext. 
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Mod. 
37 

OUTPUT 

Rect. 
37 

= 

2 Bus wire-' 
A.C.Sw' 

Cord with resistance inside 

ll.I 
T 3; rinr4 

While 

Black 

2 

i 

Circuit diagram of Clough-Brengle Model OC All -Wave Oscillator. 

the scales, the checking being done 
against a crystal -controlled frequency 
standard. 

THE CIRCUIT 
The complete circuit of the Model 10 

Test Oscillator is shown herewith. It 
uses two type 30 tubes-one as oscilla- 
tor and one as modulator-and is bat- 
tery operated. The r -f oscillator tube is 
connected to the switching arrangement 
and separate coils are used for each fre- 
quency range. Each of the eight coils 
has a separate trimmer condenser for 
the purpose of calibration. 

Attenuation is of the ladder type with 
adjustable control on "High," "Me- 
dium" and "Low" steps. These steps 
are marked "H," "M" and "L" in the 

H 

á 
dó, 

CI 
Modulation choke 

Ate - 

Output 
;control 

8+ A- 

C5 

i 

i 

r 
illr 1r 1r111: lr Jrl 1 

4gnglc, 
C6 

Schematic diagram of Burton -Webber Model 10 All -Wave Oscillator. 
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Leakage currents are held to a mini- 
mum by good circuit design and the use 
of separate battery compartments within 
a one-piece cast aluminum case. 

CLOUGH-BRENGLE MODEL OC 
ALL -WAVE OSCILLATOR 

The Model OC All -Wave Test Oscil- 
lator has been specially designed to pro- 
vide the wide frequency coverage now 
incorporated in radio receivers. By 
means of five tuning bands, it is possi- 
ble to adjust the fundamental wave out- 
put to any frequency from 50 kc to 30 
mc (6000 to 10 meters). This affords 
facilities for adjusting and checking 
any intermediate -frequency, broadcast, 
short-wave, or European long -wave, 
tuned circuit without the confusion re- 
sulting from the use of harmonics. 

THREE OUTPUTS 
Three different classes of output are 

provided : Modulated r -f, unmodulated 
r -f and 400 -cycle a -f. Greatly increased 
utility of test oscillator equipment is 
secured by offering these three types of 
output. Unmodulated r -f is widely used 
in adjusting the latest types of receivers 
according to the specifications found in 
the service data sheets issued by lead- 
ing set manufacturers. The 400 -cycle 
audio -frequency output is useful for am- 
plifier, speaker and transformer tests. 

CALIBRATION 
Since precise calibration is a highly 
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GENERAL DATA-continued 

Panel view of Clough-Brengle Model OC 
Oscillator. 

important factor in a test oscillator, the 
units are calibrated against crystal os- 
cillators on 83 frequencies. From this 
data, calibration curves are drawn for 
the individual instrument. 

It will be seen from the accompany- 
ing circuit diagram that the oscillator is 
of the electron -coupled type which pro- 
vides frequency stability in operation by 
eliminating the variable load placed on 
the r -f oscillator. Further stability is 
gained by the use of separate audio- and 
radio -frequency oscillator tubes, and 
carefully designed shielding. These 
points assure absence of frequency 
shift. Elimination of the uncertainty of 
power supply from batteries, through 
ac -dc line operation further assures sta- 
bility. The line potential may drop to 
90 volts or less without affecting audio - 
or radio -frequency accuracy. 

OUTPUT VOLTAGE 

The Model OC has a radio -frequency 
output variable from a maximum of 2 

volts down to / microvolt or less. This 
is ample attenuation for practically all 
tests of even extremely sensitive re- 
ceivers. To secure such wide range, two 
separate r -f output terminals are pro- 
vided, with dual independent attenua - 
tors. 

DAYRAD SERIES 32 ALL -WAVE 
SIGNAL GENERATOR 

A front panel view of the Dayrad 
Series 32 All -Wave Signal Generator 
is shown in the accompanying illustra - 

The Dayrad Series 32 All -Wave Signal 
Generator. 
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Diagram of Dayrad Series 32 All -Wave Signal Generator. 

tion. The main frequency selector dial 
is interesting in that it has an engraved 
scale calibrated against a chart inside 
the cover of the carrying case. These 
charts are individually calibrated and 
have hairline sliders so that frequencies 
may be easily and precisely read. The 
main frequency selector dial also has a 
vernier attachment which may be used 
for flat -topping i -f stages. 

The signal generator is continuously 
variable from 100 kc to 13,000 kc, in 
six steps, selected by the switch below 
the frequency -selector dial, with sepa- 
rate coils for each step. The six bands 
covered are 100 to 220 kc, 220 to 485 
kc, 485 to 1100 kc, 1100 to 5750 kc, and 
5750 to 13,000 kc. Ultra -high frequen- 
cies above 13,000 kc can be had by the 
use of harmonics. 

The panel also carries an on -off 
switch, a switch to change from modu- 
lated to unmodulated r -f, the attenuator 
control knob, and the output posts. 

THE CIRCUIT 
It will be seen from the accompanying 

circuit that the signal generator em- 
ploys two type 30 tubes, one as r -f oscil- 
lator and one as modulator. The unit 
is battery operated, the voltages re- 
quired being indicated. 

A high -C circuit is used in conjunc- 
tidn with the r -f oscillator-meaning 
that high capacity and low inductance 
are used in the tuned circuits. This pro- 
vides frequency stability. In order to 
obtain low values of signal voltage, the 
attenuator is capacity coupled to the 
r -f oscillator. This arrangement also 
serves to maintain frequency stability 
under varying loads. 

When an unmodulated signal is de- 
sired, the secondary of the modulator 
transformer is shorted, thus stopping 
oscillation in the circuit of the modu- 
lator tube. 

The signal generator is completely 
shielded and filtered to prevent leakage. 

EGERT MODEL 99 SIGNAL 
GENERATOR 

A front view of the Egert Model 99 
Standard Signal Generator is shown in 
the accompanying illustration. A ver- 
nier -type dial is used for the frequency 
selector which permits a high degree of 
accuracy in readings. To the left of the 
dial is the 7 -position frequency range 
switch and to the right of the dial is the 
attenuator control, calibrated in micro- 
volts. At the lower left of the panel are 
the two tip jacks which provide a sepa- 
rate audio -frequency output, and at the 
lower right of the, panel are the two tip 
jacks which provide the radio -frequency 
output. 

The signal generator has a continuous 
frequency range from 100 kc to 21,000 
kc, the separate ranges being as fol- 
lows : 100 to 255 kc, 250 to 570 kc, 550 
to 1500 kc, 1400 to 3400 kc, 3000 to 
7000 kc, 6750 to 13,500 kc, 12,000 to 
21,000 kc. All frequencies are funda- 
mentals, separate coils being used for 
each band. 

Either modulated or unmodulated r -f 
signals are available. When unmodu- 
lated signals are desired, the two a -f 
output tip jacks are shorted. 

THE CIRCUIT 
As seen from the accompanying dia- 

gram, the unit is battery operated and 
uses a type 30 and a type 1A6 tube. The 
30 tube is the r -f oscillator. Its output 
is fed to the fourth grid of the 1A6 tube, 
and the fourth grid and the plate of the 
1A6 then operate as a radio -frequency 
buffer stage for the r -f signal. The r -f 
signal is then fed through a .006-mfd 
condenser and finally through the loga- 
rithmic output attenuator. 

The use of a section of the 1A6 tube 
as a buffer stage permits a high degree 
of frequency stability for the reason that 
the attenuator and output load is never 
placed directly on the r -f oscillator tube. 
The load on the oscillator therefore re - 
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GENERAL DATA-continued 

Schematic diagram of Egert Model 99 Signal Generator. 

mains practically constant at all times. 
The audio signal is generated by 

means of grids No. 1, 2, 3 and 5 of the 
1A6 tube in conjunction with the audio 
coil L-8 and condenser C-2. Modulation 
of the r -f signal is accomplished within 
the 1A6 tube by virtue of the coupling 
between tube elements. The modulator 
provides a 1000 -cycle note. 

An audio signal may also be obtained 
from the radio -frequency tip jacks. In 
this case, the signal is approximately 
one -twentieth of one volt at the full 
scale setting of the r -f attenuator. This 
a -f signal can be attenuated by means 
of the r -f attenuator control. The im- 
pedance of the circuit is very low and 
it can be connected to any type of cir- 
cuit without altering its frequency char- 
acteristics. 

HICKOK ALL -WAVE R -F AND A -F 
OSCILLATOR 

The new Hickok All -Wave Radio - 
and Audio -Frequency Oscillator is 
shown in the accompanying illustration. 
There are seven frequency ranges which 
are continuous from 100 kc to 25 mc, 
each range being calibrated. There is 
also a calibrated audio -frequency out- 
put continuously variable from zero to 
10,000 cycles. The circuit includes a 
radio -frequency corrector for the pur- 
pose of maintaining calibration and for 
use in selectivity measurements. 

Through the inclusion of both a 
radio -frequency and audio -frequency 
oscillator it is possible to use the unit 
for testing the fidelity of audio systems 
and loudspeakers. The Oscillator per- 
mits the use of pure r -f, or 50% modu- 
lated r -f at 400 cycles, for alignment by 
the old (modulated) or new (unmodu- 
lated) methods. When using the un - 
modulated r -f, any r -f stage or group of 

consecutive stages may be meter -aligned 
and tested independently. When using 
modulated r -f, output may be meter - 
read at detector, or any audio -frequency 
stage. The output of the oscillator is 
continuously variable in two ranges 
from less than 1/10 microvolt to over 
1/10 volt. 

THE CIRCUIT 

The Oscillator includes a built-in 
power supply consisting of a trans- 
former, rectifier and filter. It may be 
operated from any 110 -volt ac line, 40-65 
cycles. 

The circuit utilizes the pentode sec- 
tion of a 12A7 tube as a master oscilla- 
tor and the other section as the rectifier 
in the power supply. The triode section 
of a 6F7 is connected to be used either 
as an audio -frequency oscillator operat- 
ing at 400 cycles, or as an r -f oscillator 

View of the Hickok All -Wave R -F and A -F 
Oscillator. 

operating at approximately 350 kc. In 
either case, modulation of the pentode 
section of the 12A7 is accomplished by 
an arrangement which permits the 
proper percentage of modulation in all 
frequencies and constant output at alI 
frequencies. 

The pentode section of the 6F7 is 
used as a buffer amplifier (as in a trans- 
mitter) to isolate the oscillating circuits 
from the final output, thereby giving 
freedom from frequency variation with 
variation in output, and enabling the 
oscillating section to operate under very 
light load and at the same time deliver- 
ing sufficient output to permit align- 
ment of any receiver. 

Attenuation is accomplished at the 
output of the pentode section of the 
6F7; consequently the buffer action of 
the 6A7 isolates the output control from 
the oscillating circuit. 

THE METER 
The meter is a dc milliammeter with 

dual scale range, 0-1 mil and 0-10 mil. 
It may be used as a dc milliammeter to 
read the cathode current of any tube 
in a receiver or it may be connected as 
an output meter when used in conjunc- 
tion with a rectifier, thus reading the 
modulated output present in the plate 
circuit of any tube. 

A -F, R -F SWITCH 
A switch is provided which, when 

turned to the a -f position, connects the 
triode section of the 6F7 to operate as a 
beat -frequency oscillator against the 
main oscillator, resulting in an audio - 
frequency range from 0 to 10,000 cycles. 
Thus, the oscillator may be used as an 
accurate a -f signal generator. When 
this switch is turned to the pure r -f po- 
sition, the triode section of the 6F7 is 
disconnected, leaving only the pentode 
section of the 12A7 operating through 
the buffer pentode of the 6F7 and pure 
r -f is available at the output terminal. 
When the switch is turned to the modu- 
lated r -f position, the triode section of 
the 6F7 is connected to act as an audio - 
frequency oscillator and modulates the 
r -f at approximately 50% at 400 cycles. 
With the switch in this position it is 
also possible to obtain the 400 -cycle a -f 
output directly from the output terminal 
and use this to test audio -frequency 
circuits. 

A -F, R -F CORRECTOR 

The r -f and r -f corrector dial is also 
on the front panel. When the "a -f, pure 
r -f, modulated r -f" switch is on the po- 
sition, calibrated audio frequency is 
available from 0 to 10,000 cycles. 

The r -f corrector dial is used only 
when using the oscillator as a signal 
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GENERAL DATA-continued 

generator, modulated or unmodulated. 
The r -f corrector is a trimmer directly 
across the main tuning condenser and 
is calibrated in plus and minus each 
side of center. When the oscillator is 
calibrated, the setting of this r -f cor- 
rector for each scale is determined and 
noted on the calibration data chart, so 
that the operator may use this setting 
for each of seven scales and thereby ob- 
tain the highest accuracy by applying 
this correction. This scale may also be 
used for selectivity measurements as the 
divisions plus and minus represent ap- 
proximately kilocycles above and below 
the frequency indicated by the main 
tuning condenser. 

JACKSON MODEL 440 SIGNAL 
GENERATOR 

The Jackson Model 440 Signal Gen- 
erator is a portable unit, and is designed 
to be powered from a 120/240 -volt, 25 
to 60 -cycle ac line, or a dc line. 

A panel view of the signal generator 
is shown in the accompanying illustra- 
tion. The frequency selector employs a 
direct -reading dial having five individ- 
ually calibrated scales. The range se- 
lector switch is to the left of the fre- 
quency selector on the panel. The five 
frequency ranges covered are: 100 to 
225 kc, 225 to 550 kc, 550 to 1500 kc, 
1500 to 4000 kc, and 4 to 10 megacycles, 
-with an additional scale from 8 to 20 
megacycles based on harmonics of 
fundamental frequencies. 

The attenuator control knob is to the 
right of the frequency selector on the 
panel. The output posts, marked "A" 
and "G," are directly above the fre- 
quency selector. 

THE CIRCUIT 
The complete circuit of the Model 

440 Signal Generator is shown here- 
with. The first type 37 tube is used as 

Panel view of Jackson Model 440 Signal 
Generator. 

a half -wave rectifier in the usual way. 
The rectified voltage is taken from the 
cathode and is filtered by a 10,000 -ohm 
resistor and two condensers. All high 
voltages are supplied from this point. 

The second type 37 tube is used as the 
modulator. This audio oscillator pro- 
duces a pure 400 -cycle tone and has a 
switch in the plate circuit so that the 
r -f output of the signal generator may 
be modulated or unmodulated. Separate 
a -f jacks are provided so that the 400 - 
cycle a -f may be used for other test pur- 
poses. 

A type 77 screen -grid tube is used as 
the r -f oscillator. High frequency sta- 
bility is gained by using this tube in an 
electron -coupled circuit. Tapped oscil- 
lator coils are used and each one has a 
separate trimmer condenser for calibra- 
tion. 

The output of the signal generator is 
controlled by a dual -ratio attenuator. 
This permits obtaining low minimums 
in signal level for adjusting highly 
sensitive receivers. 

All important circuit components in 
this signal generator are individually 
shielded. In addition, the entire unit is 
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enclosed in a leak -proof shield. More- 
over, chokes are used in the power line 
to prevent the feeding of signals into the 
line and thence into the receiver under 
test. 

SUPREME MODEL 180 SIGNAL 
GENERATOR 

By Garland W. Archer* 
In an effort to meet the exacting re- 

quirements of the servicing technique 
involved in the new all -wave receivers, 
several months have been devoted to the 
development of a new precision type 
multi -wave signal generator-the Model 
180-which meets those requirements. 
It was realized, of course, that this new 
signal generator should be just as adapt- 
able to the older t -r -f and superhetero- 
dyne radios as it is to the new all -wave 
receivers which are rapidly gaining in 
popularity. 

STABILITY 
Frequency stability is especially im- 

portant in a signal generator which is 
to be used for the high -frequency re- 
adjustments of short-wave radio cir- 

The Supreme Model 180 Signal Generator. 

cuits. The tuning frequency should re- 
main constant despite variations in the 
load imposed upon the output of the 
signal generator, and the tuning fre- 
quency should be practically unaffected 
by the ordinary depreciation of the bat- 
teries utilized for power supply. In ad- 
dition to the electrical factors involved 
in maintaining this desirable character- 
istic of frequency stability, the signal 
generator must be rigidly constructed; 
this involves the use of component parts 
of good mechanical design, and which 
must be rigidly mounted. These essen- 
tials have been realized, to a remark- 
able degree, in the design of the pre- 
cision Signal Generator which is the 
subject of this discussion. 

The circuit design is such that a 20% 
depreciation in the potentials of the 
self-contained batteries will not notice - 

"Development Engineer, Supreme Instruments 
Corporation. 
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ably affect the tuning frequency, even 
at the highest frequencies. This un- 
usual accomplishment is attributed 
largely to the inherent stability of the 
modified electron -coupled oscillator cir- 
cuit which was chosen for this signal 
generator after numerous experiments 
with various oscillator circuits. A tet- 
rode, or type 32 screen -grid tube, is util- 
ized in the oscillatory circuit, as shown 
in the accompanying diagram. The 
screen element, which corresponds to 
the plate element in the conventional 
Hartley circuit with which most radio- 
men are familiar, is used, at a ground 
potential, as the plate element in the 
electron -coupled circuit. The plate ele- 
ment of the type 32 tube is, therefore, 
electrostatically shielded from the other 
elements of the tube, thus eliminating 
capacity coupling, the only coupling 
existing being electronic, and it thus 
becomes possible to take output from the 
plate circuit with practically no reac- 
tion on the frequency of the oscillator. 
Both "legs" of the filament circuit of 
the type 32 tube are maintained at the 
same radio -frequency potential by 
carrying one "leg" of the filament 
through a "bucking" winding of the 
radio -frequency inductor. 

MODULATION 
Another advantage of the electron - 

coupled oscillatory circuit is inherent in 
the fact that the output (plate) circuit 
can be modulated without affecting the 
stability of the oscillatory circuit, which 
includes the screen- and control -grid 
elements. In other words, the plate can 
be made to carry a modulated r -f cur- 
rent, while the screen is carrying an un - 
modulated current which is practically 
unaffected by the modulated plate cur- 
rent. The circuit constants and the fre- 
quency of the oscillatory circuit are, 
therefore, practically unaffected by the 
modulation; this would not be the case 
were the modulation effected in the os- 

cillatory circuit as is done in the older 
types of oscillators, since modulation is, 
in effect, a process of varying the oscil- 
lating amplitudes by varying the ap- 
plied potential at an audio frequency. 
It is for this reason that the output 
(plate) circuit of the oscillating tube 
is coupled to the modulating tube and 
the result is that the tuning frequency 
remains constant despite the potential 
variations which are incidental to out- 
put modulation, as well as those varia- 
tions which are incidental to normal 
battery depreciation. Modulation in the 
signal generator is accomplished by 
means of an audio -oscillator stage tuned 
at an audio frequency of 400 cycles. 
This frequency produces a pleasing note, 
and one to which any ordinary output 
meter is very responsive. The r -f out- 
put of the oscillating stage is modulated 
approximately. 50% which is ample for 
all general testing procedures. 

AUDIO OUTPUT 
The 400 -cycle output of the audio os- 

cillator, which is utilized for modulating 
the radio frequency generated, is made 
available at the panel by means of two 
pin jacks, as shown in the illustration. 
This feature alone is very useful inas- 
much as it affords a means by which the 
performance of audio -amplifier and pub- 
lic-address systems of all designs may 
be checked. 

FREQUENCY RANGE 
The inductors for thé various tuning 

ranges are selectively connected by a 
multi -gang rotary switch for any desired 
fundamental tuning range between 90 
kilocycles and approximately 20 mega- 
cycles. This arrangement enables com- 
plete coverage, using fundamental sig- 
nals, of all superheterodyne intermedi- 
ate frequencies, standard American 
broadcast frequencies, police tuning 
bands, and all short-wave bands down to 
approximately 15 meters, including the 
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Schematic of the Supreme Model 180 Signal Generator. 
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popular 80 -meter, 40 -meter and 20 - 
meter bands. This range may be ex- 
tended to a frequency as high as 60 
megacycles by the use of harmonics of 
the fundamental signals. Each tuning 
range is covered by a variable tuning 
capacitor controlled by a 4 -inch full - 
vision precision, slow-motion, geared 
tuning dial, which is equipped with a 
self-adjusting index plate which en- 
ables accurate settings without parallax 
errors. By using the vernier -movement 
tuning dial, the operator will find very 
little difficulty in varying the carrier 
frequency of the generator the few kilo- 
cycles which are required for "flat - 
topping" or "staggering" adjustments 
for the intermediate stages of super- 
heterodyne receivers. The correct frac- 
tional part of a dial division required 
for this operation is easily interpolated 
from the calibration chart. Each tuning 
range of each oscillator is individually 
calibrated against laboratory standards, 
and with an accuracy in the order of 
one-half of 1%. 

ATTENUATOR 
The attenuator or output control of 

the Model 180 Signal Generator may 
be set at various points for making com- 
parative sensitivity tests of one radio 
against another. The control is sepa- 
rately shielded so as to provide complete 
output control at all tuning ranges. An 
additional output terminal is provided, 
which is not controlled by the attenua - 
tor, for use when neutralizing old types 
of neutrodyne receivers, and for pre- 
liminary adjustments of radios which 
are badly out of alignment, or for any 
other use where a strong output signal 
is required. 

POWER SUPPLY 
The necessary potentials are supplied 

by self-contained batteries so as to pro- 
vide signals of unvarying strength for 
servicing all types of radio receivers 
operated under any and all power supply 
conditions, and so as to enable the com- 
plete shielding which is very difficult to 
obtain at extremely high tuning fre- 
quencies when other methods of power 
supply are used. To insure the maxi- 
mum of operating economy, low current - 
consuming tubes are employed; the total 
power consumption is .less than one- 
third of a watt. The filament current is 
supplied by two 4.5 -volt batteries oper- 
ated in parallel, and the plate supply is 
obtained from two 22.5 -volt batteries 
connected in series. The battery supply 
to the oscillating and modulating ele- 
ments of the signal generator is con- 
trolled by an "On -Off" tumbler switch 
mounted on the generator panel. 

SERVICE FOR 
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SHIELDING 
When extremely high -frequency ener- 

gies are involved, as is the case when 
working with the short-wave tuning 
bands of all -wave receivers, the shield- 
ing of signal generators is very impor- 
tant, if stray fields are to be kept at a 
minimum. Not only is the shielding im- 
portant, but it is necessary that the 
length of leads, placement of the con- 
trols and of the component parts, etc., 
be given careful consideration in order 
that r -f leakages or stray fields be kept 
at a minimum. These factors have been 
carefully considered in each step of the 
development of the signal generator. 
All parts are suspended from a bakelite- 
covered aluminum panel and surrounded 
by a seamless cast aluminum housing. 
All controls are maintained at the shield 
or "ground" potential so as to prevent 
body capacity effects during the tuning 
and other control operations. The veri - 
chromed panel, with its completely - 
shielded assembly, is housed in a hard- 
wood carrying case. 

TRIPLETT NO. 1230 ALL -WAVE 
SIGNAL GENERATOR 

The Triplett No. 1230 Master All - 
Wave Signal Generator is shown in the 
accompanying illustration. The panel 
carries the main frequency selector, 
band selector and attenuator controls. 
There are two toggle switches on the 
right, one for turning the signal genera- 
tor on and off and the other to provide 
a modulated or unmodulated radio - 
frequency signal. On the left side of 
the panel are three tip jacks, the lowest 
one being ground and the two upper 
ones being the "maximum" and "mini- 
mum" signal level taps, both of which 
may be attenuated. A glance at the ac- 
companying diagram of the No. 1230 
signal generator will show that the mini- 
mum signal level is obtained by a few 
turns of wire capacity coupled to the 
"minimum" jack. 

This signal generator is continuously 
variable from 100 kilocycles to 18 mega- 
cycles. There are six positions for the 
band switch. Band A covers 100 to 250 
kc; Band B, 250 to 650 kc; Band C, 
650 to 1800 kc; Band D, 1800 to 5000 
kc; Band E, 5000 to 10,000 kc ; Band 
F, 10,000 to 20,000 kc. 

THE CIRCUIT 
It will be seen from the accompanying 

circuit diagram of the No. 1230 that 
the unit is battery operated. One type 
30 tube is used as an r -f oscillator and 
a second type 30 as a modulator. The 
audio note produced by the modulator 
is fed into the plate circuit of the r -f 
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Diagram of the Triplett No. 1230 All -Wave Signal Generator. 

oscillator. Though a switch is not 
shown in the diagram, one is included 
so that an unmodulated signal may be 
obtained. 

In order to provide very low values 
of signal voltage, the attenuator is not 
directly connected to any part of the 
oscillator circuit. Instead it is capacity 
coupled to the r -f oscillator through a 

A view of the Triplett No. 1230 All -Wave 
Signal Generator. 

few turns of wire placed near the oscil- 
lator coils. This arrangement also tends 
to maintain frequency stability in the 
oscillator no matter the amount of 
power drawn from it. 

The No. 1230 signal generator is 
completely shielded to prevent leakage, 
and is completely self-contained. 

I -F Peak Correction 
A number of errors cropped out in 

the list of General Electric I -F Peaks 
appearing on page 427 of the November 
issue of SERVICE. All df the receiver 
models listed are peaked at 460 kc. 

Sparfon 80, 83 and 84 Resistor Failure 
The 3000 -ohm resistor, Part No. B- 

6061-3 (5000 ohms, Part No. B-6061-5 

in later sets) may be burned out by 
the failure of the 0.2-mfd, 200 -volt con- 
denser Part No. B-11473-3, which con- 
nects from the plate circuit of the avc- 
controlled tubes to ground. This is 
shown as C-8 in the schematic dia- 
gram. 

When replacing this condenser, it is 
recommended that a 0.2-mfd, 600 -volt 
unit, Part No. A-11473-4, be used. 
This 600 -volt condenser is included in 

the late 8 -tube chassis. 

International (Kadette) I -F Peaks 
Following is a list of the i -f peaks 

used in the new International Radio 
Corporation (Kadette) receivers. 
Chassis numbers are given. 

Model I -F Peak 
CMS . 262.0 
ES -25 262.5 
40 t -r -f 
50 t -r -f 
55 t -r -f 
60 262.0 
65 262.0 

The Model 40 chassis listed above is 
used in the Kadette "Jewel" receiver. 

All -Wave Adjustments 
When adjusting tuned circuits in the 

high -frequency bands of all -wave re- 
ceivers, keep in mind that a very slight 
change in capacity will throw the cir- 
cuit way off resonance. Do not use 
tools with any metal on them, and keep 
your hands (and your nose, if there 
isn't much light) away from the trim- 
ming and padding condensers. 

Noisy All -Wavers 
Next to man-made interference, more 

noise can appear in the older all -wave 
receivers from the band -selector switch 
than any other item. When giving an 
all -wave receiver the once-over, ex- 
amine the switch and make sure that 
the contacts really make good contact 
and that they are clean. 
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Grunow Type 7B Chassis 
The Grunow Type 7B Chassis is used 

in receiver Model 750, with 8A4 -8C2 
speakers, and in Models 751, 752 and 
753 receivers with 10A3 speaker. The 
7B Chassis is for 115 -volt, 60 -cycle 
lines ; 7BX for 115 -volt, 25-50 cycle 
lines; 7BW for 115 -volt, 50-60 cycle 
lines ; and the 7BZ for 110 -135 -220 -250 - 
volt, 50-60 cycle lines. The power con- 
sumption is 75 watts. 

THE CIRCUIT 
The 7B is a 7 -tube, all -wave super- 

heterodyne set covering a frequency 
range from 540 to 21,500 kc. This is 
accomplished with three sets of coils for 
each tuned position, as indicated in the 
accompanying diagram. With the range 
switch in position A, the short-wave 
coils covering the range from 8500 to 
21,500 kc are connected into the three 
tuned circuits. With switch in position 
B, the 4100 to 10,000-kc coils are put 
into circuit. On the "C" position, the 
1500 to 4200-kc coils are shunted across 
the 550 to 1500-kc coils which has' the 
effect of reducing the inductance of the 
combined coils thereby permitting the 
tuning of higher frequencies. This ar- 

rangement also tends to reduce the losses 
occasioned by open-end coils. On both 
the "C" and "D" positions, four coil sets 
are put into the circuit and the set op- 
erates as a four -tuned circuit receiver. 
That is to say, there are four tuned cir- 
cuits aside from the i -f circuits, these 
being the r -f input, the bi -selector, the 
mixer input and the oscillator. The bi - 
selector is cut out to prevent losses 
when the receiver is operating at the 
higher frequencies. 

SIGNAL BEACON 

The r -f stage, using a 6D6 tube, pro- 
vides sufficient pre -selection at all fre- 
quencies to prevent the reception of 
image frequencies. The output of this 
pre -selector feeds the mixer part of the 
6A7 mixer -oscillator. The 262-kc out- 
put of the 6A7 is amplified by a stage 
of i -f using the pentode section of a 
6F7 tube. The triode section of this 
same tube is connected in an oscillating 
circuit set to the same frequency as the 
i -f stage and used as a "Signal Beacon." 
This acts as a local oscillator and beats 
against the incoming signal, thus pro- 
ducing a high-pitched audible note when 
the fringe of the signal is first reached, 

the pitch becoming lower as resonance 
is reached. When the point of zero beat 
is gained, the signal is exactly tuned 
and the Signal Beacon output is re- 
moved from the i -f stage by opening the 
switch in the plate circuit (see dia- 
gram). This switch is on the tone con- 
trol. The Signal Beacon may also be 
effectively used for the reception of cw 
signals. 

DELAYED AVC 
The output of the i -f amplifier is 

inductively fed to the detector diode (4) 
and capacitively fed to the avc diode 
(3). Delayed avc action is obtained by 
returning the avc diode to ground 
through resistor 37. This places a nega- 
tive bias on this diode which must be 
overcome by sufficient signal voltage 
before diode current can flow and de- 
velop avc voltage for the r -f, mixer and 
i -f tubes. There is no bias on the de- 
tector diode with the result that im- 
proved detection, free of distortion, is 
obtained. 

The detector diode load circuit con- 
tains the manual volume control the arm 
of which connects to the control grid of 
the triode section of the 75 tube. This 
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a -f triode is resistance coupled to the 
42 pentode output tube. 

The tapped speaker field is connected 
in the negative leg of the power sup- 
ply. The tap is connected to the grid 
of the 42 pentode and provides the nec- 
essary negative bias. The tone control 
i3 connected in the plate circuit of the 
pentode and is seen to consist of two 
fixed condensers and a variable resistor. 
The smaller the amount of resistance in 
the circuit, the greater the by-passing 
effect of the 0.05-mfd condenser and 
consequently the greater the amount of 
high -frequency attenuation. Note that 
a tone compensation arrangement is also 
used in conjunction with the manual 
volume control, there being a condenser 
connected to a tap on the potentiometer 
resistance. 

CIRCUIT ALIGNMENTS 
Great care should be exercised in 

aligning the circuits, particularly at the 
higher frequencies. Alignments should 
be made at 262 kc for the i -f amplifier 
and at 3700 kc, 1400 kc, 600 kc, 10 mc 
and 20 mc. 

VOLTAGE READINGS 
Voltage values and point-to-point re- 

sistance values are given in the dia- 
gram. These values are shown in con- 
junction with the tube socket sketches 
and are readily followed. Both continu- 
ity and voltage readings should he taken 
from the underside of the chassis. The 
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Diagram of Philco Model 29 Receiver. 

values given are average and corre- 
spond with the socket connections as 
Viewed from the underside. 

Philco Model 29 

This .is a dual -band receiver cov- 
ering 540 to 1720 kc in one switch po- 
sition and 4.2 to 13 mc in the other 
switch position. It will be seen from the 
diagram that wave changing is accom- 
plished by coil shorting. 

The 6A7 mixer -oscillator feeds a 460- 
kc signal in two stages of i -f using 39- 
44 tubes. A 75 is used as second de- 
tector-avc and first a -f. The diode of 
the tube also provides the avc voltage 
for the mixer and i -f tubes. 

The load circuit of the diode detector 
includes the compensated volume con- 
trol which feeds the control grid of the 
triode. The a -f output of the triode is 
resistance coupled to a type 42 pentode. 

Fixed bias is used on the 75 triode 
and on the 42 pentode. These bias volt- 
ages are developed across resistor (57) 
in the negative leg of the power sup- 
ply. 

There are two branches to the power - 
supply circuit. One branch, containing 
the speaker field, supplies high voltage 
for the a -f tubes. The second branch, 
containing the filter choke (60), sup- 
plies high voltage for the r -f and i -f 
tubes. 

I -F ADJUSTMENTS 
Use a good signal generator, well 

calibrated, and an insulated wrench and 
screwdriver, for receiver adjustments. 

For the i -f adjustments, remove the 
grid clip from the 6A7 and connect the 
antenna post of the signal generator 
to the grid cap. Connect the ground 
terminal of the signal generator to the 
ground terminal of the receiver. Con- 
nect the output meter across the primary 
terminals of the output transformer. 

Set signal generator to 460 kc, turn 
receiver Waveband Switch to left, and 
dial to 600 kc. Then adjust each of the 
i -f compensating condensers in turn, 
to give maximum response. The three 
pairs of i -f compensating, condensers are 
located, one pair at the top of each of 
the three i -f transformer shields. Each 
of these transformers has a dual com- 
pensating condenser mounted at its top, 
and accessible through a hole in the 
top of the coil shield. In the dual com- 
pensators, the primary circuit is ad- 
justed by turning the screw; the sec- 
ondary circuit is adjusted by turning 
the hex -head nut. 

WAVE -TRAP ADJUSTMENT 
Replace the grid clip on the 6A7 and 

connect signal generator to antenna and 
ground terminals of receiver. Set 
Waveband Switch to broadcast band 
(left) and the receiver dial at 540 kc. 
Then adjust the wave -trap condenser to 

471 

www.americanradiohistory.com



GENERAL DATA -continued 

give minimum response to a 460-kc sig- 
nal from signal generator. The wave 
trap condenser (1) is located at rear 
and underneath the chassis. It is 
reached from the rear of the chassis 
through a hole at right-hand end of the 
set base. 

HIGH- AND LOW -FREQUENCY 
ADJUSTMENTS 

The "Antenna" and "Oscillator H. 
F." compensators are located on top of 
the tuning condenser assembly, reached 
from above. 

Set the signal generator to 1500 kc, 
tune in this signal on the set, and adjust 
the antenna compensator (7) (nearest 
tuning control), to give maximum read- 
ing. Next adjust the oscillator H. F. 
condenser (11), located on the other 
section of the tuning condenser, to 
maximum reading. Finally set the sig- 
nal generator at 600 kc, tune in this 
signal on the receiver and adjust the 
oscillator L. F. condenser, located un- 
derneath chassis (15) to maximum 
reading. This adjustment is reached 
through the hole in top of chassis, be- 
tween the two electrolytic condensers 
(left-hand end of chassis, facing rear). 

VOLTAGE READINGS 

When taking voltage readings, set 
dial at 550 kc, Waveband Switch to 
left, volume control at maximum. Read- 
ings are based on a line voltage of 115. 

Late Bosch I -F Peaks 

Herewith is a list of the i -f peaks in 
the new United American Bosch re- 
ceivers. 

Model I -F Peak 
357 175 
376 456 
402 456 
420 456 
440 456 
460 456 

The Model 376 is a battery -operated 
receiver. 

Types 83 and 83V Rectifiers 

The 83V is a heater -cathode type 
high -vacuum rectifier tube whereas the 
type 83 is a mercury-vapor type tube. 

Though both are full -wave rectifiers 
and have somewhat the same charac- 
teristics, they should not be considered 
as being directly interchangeable. 

When it comes to testing the 83 and 
83V tubes, the manner is similar. They 
both have the same biasing arrange- 
ment. The cathode of the 83V is con- 
nected to the center of the filament 
which eliminates the necessity of hav- 
ing an additional pin on the base. 

New Crosley I -F Peaks 

The following list contains the i -f 
peaks used in the new Crosley re- 
ceivers. Chassis numbers, and the cor- 
responding receiver model numbers 
are included. 
Chassis Receivers I -F Peak 

4A1 Roamio 456.0 
5A1 181.5 
5C2 51 . 181.5 
5H1 50, 50 Lowboy 456.0 
5M3 Fiver Jr. 456.0 
5V1 DeLuxe Fiver, 

DeLuxe Fiver Lowboy 181.5 
6H2 61, 61 Lowboy 456.0 
6V2 Dual 60, 

Dual 60 Lowboy 181.5 
7H2 72, 72 Lowboy 456.0 
7H3 72, 72 Lowboy 456.0 
7V2 Dual 70, 

Dual 70 Lowboy 181.5 
8H1 80-AW, 80-AW Lowboy 456.0 
119 181.5 

Receiver chassis 4A1 and 119 listed 
above are used in the Crosley auto- 
radio receivers. 

All -Wave Reception 
Don't give in to a customer who 

holds the belief that his old broadcast - 
receiver antenna strung around the pic- 
ture molding, or hanging loosely over 
other aerials on the roof, is good enough 
for his new all -wave receiver. If you 
can't sell him on the idea of installing 
a new all -wave antenna system, at least 
insist that he employ a reasonably de- 
cent and well -strung antenna on the 
roof. 

Don't be afraid to tell him that nu 
matter what he may think, an all -wave 
receiver needs something more than a 
wire around the room. Moreover, if for 
no other reason than to protect your- 
self, don't guarantee an all -wave in- 
stallation, or repairs on an all -wave re- 
ceiver, unless the owner will use an 
antenna of reasonable quality. Failing 
in this, he will place the blame of noise 
and poor reception on your shoulders. 

Philco Model 200X Rattle 

In rare cases on the Model 200X, a 
slight rattle, similar to a speaker rattle, 
may be experienced. This is caused by 
resonant vibration of the metal sound 
diffuser mounted in front of the speaker. 
The rattle can be eliminated by bending 
one or more of the blades slightly by 
experiment. 

New factory production of the dif- 
fuser is now being covered with a spe- 
cial sound -deadening paint which com- 
pletely eliminates any tendency to rat- 
tle. 

Complete Sparton I -F Peak List 

Though a list of the i -f peaks used 
in the new Sparton receivers appeared 
on page 427 of the November issue of 
SERVICE, we are repeating these in the 
accompanying complete list, for your 
convenience. 

INTERMEDIATE FREQUENCIES OF SPARTON SUPERHETERODYNE RADIO MODELS 

Model I -F (KC) Model I -F (KC) Model I -F (KC) 
9-X 172.5 35 172.5 75 456 

10 172.5 36 172.5 75-A 456 
12 172.5 44-P 172.5 75 -AX 456 
13 172.5 45 172.5 75-B 456 
14 172.5 46-P 172.5 76 456 
14-A 172.5 53 456 77 345 
15 172.5 56 172.5 78 172.5 
15-X 172.5 57 456 80 456 
16 172.5 58 456 81 456 
16-AW* 172.5 60 900 81-A 456 
17 172.5 61 456 82 456 
18 172.5 62 456 83 456 
25 172.5 63 456 84 456 
25-X 172.5 63 -AX 456 85-X 456 
26 172.5 65 456 86-X 456 
26-AW* 172.5 65-T 456 104 456 
27 172.5 66 456 111-X . 172.5 
27-A 172.5 66-T 456 134 456 
27-X 172.5 67 345 333 456 
28 172.5 68 345 475-A 456 
28-X 172.5 70 345 475 -AX 456 
30 172.5 71 456 478 172.5 
30-A 172.5 71-B 456 620-X 172.5 
30-B 172.5 72 172.5 691 345 
30-C 172.5 72 -PQ 172.5 750-A 172.5 
33 172.5 73 456 750-X 172.5 
33-A 172.5 73 -AX 456 870-A . 172.5 
33-B 172.5 73-BX 456 870-X . 172.5 
34 172.5 74 172.5 

*The Short -Wave Superheterodyne Converter in these Models operates on an intermediate fre- 
quency of 900 hp, 
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RCA, GE, Westinghouse Cross Index 

In the table below is given a com- 
plete cross-indexed listing of the RCA 
Victor, General Electric, Westinghouse 
and Graybar receiver models. From 

this list it is possible to immediately de- 
termine an equivalent receiver model 
number for any of the four brands in- 
cluded, whether there is an equivalent 
model number and, lastly, whether 
there is an RCA Victor equivalent, be- 

cause the RCA Victor models not listed 
in the index have no brand equivalents. 

It should be noted that there is also 
a list at the bottom of the second col- 
umn of brand models which have no 
RCA Victor equivalents. 

CROSS-INDEX TO RCA VICTOR, GENERAL ELECTRIC, WESTINGHOUSE AND GRAYBAR MODELS 

RCA Gray - RCA rc 
Victor G. E. West. bar Victor G. E. West. 
SW -2 JZ-30 R-90 K-106 
R-4 J-70 WR -17 GT -7 R -90-P K -106-P 
R-5 T-12 WR -14 GB -4 91-B C-30 
R -5 -DC T -12-D 100 K-43 WR -32 
R -5-X T -12-E WR -14 -CR 101 M-41 
T-5 E-52 WR -9 102 M-40 
R-6 J-75 GC -13 M-105 C-41 WR -41 
R-7 S-22 & 5-22-X WR -10 GB -8 M-107 C-60 
R -7A S-22 (2) WR -10-A GB -B -A 110 K-52 
R-8 J-80 WR -18 GT -8 111 K-53 WR -35 
R-9 S-42 WR -12 112 L-52 WR -34 
R-10 S-132 WR -15-A GB -989 114 L-53 
R-11 K-62 WR -15 GB -9 115 K -53-M 
R-12 J-85 GC -14 M-116 B-52 WR -42 
Rad. 16 GB -300 118 M-51 WR -48 
RE -16 SZ -42-P WR -13 120 K-63 WR -36 
RE -16-A WR -13-A 121 K-64 WR -37 
R -17-M BX or K-41 WR -26-M M-123 C-61 
RE-18&RE-18A KZ -62-P 124 M-63 
R -18-W K -40-A 126-B C-62 
Rad. 18 GB -310 127 K -64-D 
Rad. 21 B-1 128 M-61 WR -46 
Rad. 22 B-2 128-E WR -50 
R -22-S L-50 135-B C-70 WR -47 
R -22-W L-51 140 and 140-E K-80 WR -30 
RO -23 JZ-835 WR -16 141 and 141-E K -80-X WR -31 
R-24 JZ-822 142-B B-81 
R -24-A (47) JZ-822-A WR -24 143 M-81 WR -45 
R -24-A (2A5) WR -24 210 K-55 
R-27 K-40 WR -26 211 M-56 
R-28 K-50 220 K-66 
R -28-P K -50-P 221 M-65 
R -28-P (A to G) K -51-P WR -27 222 K -66-M 
M-30 A-90 223 C-67 
P-31 A-81 224 M-67 
M-32 A-60 235-B C-75 
Rad. 33 GB -311 240 K-85 
M-34 B-40 WR -33 241-B B-86 
R-37 K-60 242 M-86 
R -37-P K -60-P WR -28 260 K-107 
R-38 K-65 261 K-105 
R -38-P K -65-P 262 M-106 
RE -40 K-54 280 K-126 
RE -40-P K -54-P WR -29 281 M-125 
R-43 5-42-B 300 K-48 
Rad. 44 GB -500 301 M-49 
Rad. 46 GB -550 310 K-58 
Rad. 48 T-41 WR -4 GB -678 321 M-68 
R-50 H-32 322 M-69 WR -49 
Rad. 51 GB -320 330 K-78 
R-55 GB -100 331 K-79 
RAE -59 H-72 340 K-88 WR -38 
Rad. 60 GB -330 340-E K -88-X WR -39 
Rad. 62 GB -340 341 M-89 
Rad. 66 GB -600 380 M-128 
R -70&R -70-N J-72 WR -21 380 H. R. M -128-R 
R-71 J-82 WR -19 381 M-129 
R-72 J-86 
R-73 (47) J-83 WR -22 
R-73 (2A5) 
R-74 

J -83-A 
J-100 WR -20 

Brand Models Without RCA Victor Equivalents 

R-75 (47) 
R-75 (2A5) 

J-87 
J -87-A 

WR -8 Westinghouse WR -6 Chassis with Clock in Colum- 
naire Cabinet. 

R-76 
R-77 

J-105 
J-107 

WR -8-R Westinghouse WR -6-R Chassis modified for Ver- 
tical operation in Columnaire Cabinet. 

R-78 J-125 K-82 G. E. K-62 in Clock Cabinet. 
R-78 (2) J -125-A J-88 G. E. J-82 with Manual Motor Board. 
RE -80 WR -23 H-91 G. E. H-51 (Modified) in Clock Cabinet. 
Rad. 80 H-31 WR -5 GB -700 H -91-R G. E. H -51-R (Modified) in Clock Cabinet. 
RE -80 -SW WR -25 J-109 G. E. J-100 Chassis and Automatic Motor Board. 
Rad. 82 and 82-R H-51 and 51-R WR -6 and 6-R GB -770 JZ-826 G. E. JZ-822 in Console Cabinet. 
Rad. 86 and 86-R H-71 and 71-R WR -7 and 7-R GB -900 JZ-828 G. E. J-88 with Short -Wave Adaptor. 
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SERVICE ANNUAL INDEX 
January, 1934 - December, 1934 

An asterisk preceding a listing indicates that a circuit accompanies the text. 

AERIALS 
Issue Page Delayed AVC 

Issue Page 

All -Wave *Diode and AVC in Battery Set. Aug. 290 

All -Wave Switching Sept. 
Getting the Most Out of Aerials Dec. 

328 
461 QAVC 

Length of Short -Wave Aerials Feb. 50 *Belmont Model 1050 . Feb. 
New All -Wave Aerials May 176 
New All -Wave Antenna System. Sept. 327 EDITORIALS 
Noise -Reducing Aerials to the 

Fore Mar. 91 (Antenna) 
Stromberg -Carlson No. 69 All - A Treatise On Knowledge Feb. 42 

Wave Selector June 221 High -Fidelity Receivers July 250 
Versatile All -Wave Aerial Sys- Is Servicing a Business? Oct. 368 

tem Oct. 374 Modern Servicing June 
286 Auto -Radio On "Price" Buying 

Sales and Service 
Mar. 
May 70 

1933 Oldsmobile Installations Sept. 336 Service Associations Apr. 122 
Servicing as a Business-I Nov. 414 

Broadcast Servicing as a Business-II Dec. 458 
Community Aerials . May 
Noise -Reducing Aerials. to the 

Fore Mar. 

173 

91 

Servicing Needs Boosting 
Standardized Servicing-I 
Standardized Servicing-II 

Jan. 
Aug. 
Sept. 

6 
286 
322 

RCA Victor Shield Kits Apr. 130 

AUTO -RADIO FEATURES 

Aerials Air Cell Filament Circuit Design 
By E. E. Horine Feb. 45 

(See Aerials, Auto -Radio) All -Wave Mixer Stage Nov. 421 

"B" Power Units 
*Atwater Kent Auto -Receiver 

Power Unit June 
*"B" Power for Auto -Radio Sets Apr. 
Emerson B Eliminator. (See Ma- 

225 
136 

All -Wave Switching Sept. 
All -Wave Switching System Apr. 
All -Wave Tuning System Mar. 
A Multi -Range Ohm- and Output 

Meter. By John H. Potts Mar. 
An A Prime P -A Amplifier 

328 
127 
97 

89 

jestic Model 50 Volume) Aug. 
*Remler 27 A -C and Auto Jan. 

299 
24 

By I. A. Mitchell 
A Universal Analyzer 

Apr. 148 

General By C. J. Penther 
Automatic Noise Suppressor 

June 
Jan. 

217 
11 

Auto -Receiver I -F Peaks May 186 Auto -Radio Service and Installa- 
Auto -Radio Volume (See Majes- tion June 229 

tic Model 50 Volume) Aug. 299 "B" Power for Auto -Radio Sets 
Car Battery Connections Jan. 24 By G. McL. Cole Apr. 136 
Chevrolet Motor Car Sets. (See Community Aerials May 173 

Airline No. 62-20) May 188 D -C Shunt Installations 
Correction Mar. 102 By D. L. Van Leuven Oct. 371 
Crosley Syncrotube Sept. 336 Diode and AVC in Battery Set. Aug. 290 
Transitone Installation Apr. 140 Diode Detection in Old Receivers 

Noise Suppression 
By G. S. Granger 

Getting the Most Out of Aerials 
Jan. 9 

Colonial Model 182 Remote Con- 
trol Unit June 225 

By Arthur H. Lynch 
High -Fidelity P -A Systems 

Dec. 461 

Cushion Mounting for Radio Sets July 263 By G. S. Granger Feb. 60 
Front -Tire Static Nov. 431 Howard Tuning and Noise Con- 
*Stewart -Warner Model 112 Jan. 
1933 Oldsmobile Installations Sept. 

22 
336 

trol 
Impedance Bridge for Design and 

Testing Work 
Feb. 46 

Receivers By Elmer Schulz Sept. 338 

Adjusting Philco Auto Receivers June 
A. K. 816, 926 and 936 July 
*Arvin Model 15 July 
Arvin Model 16 Sept. 
*Arvin Model 16 Dec. 
*Arvin Model 30-A Apr. 
*Atwater Kent Model 666 July 
*Colonial Model 164 Aug. 
Colonial Model 182 Remote Con- 

trol Unit June 
*G. E. Model C-61 Nov. 
Howard Highwayman July 
*Howard Highwayman Oct. 
Majestic Twin Six Sept. 
Majestic 66 Protection May 
*Motorola Twin "8" Nov. 
Philco Model 11 I -F Apr. 
*Philco Model 700 Aug. 
*Philco Model 800 May 
RCA Victor M-105 Apr. 
*RCA Victor M-116 "Portette" Feb. 
*Remler 27 A -C and Auto Jan. 
*Sentinel Model 602 Apr. 
Servicing Philco Model 5 Jan. 
Stewart -Warner Model R-112 Aug. 
*Stewart -Warner Model 112 Jan. 
Stewart -Warner R-117 Chassis Aug. 
*Stewart -Warner R-117 Chassis Sept. 
*Zenith Model 462 Mar. 

224 
264 
263 
336 
427 
139 
264 
296 

225 
430 
264 
382 
336 
186 
429 
139 
297 
185 
139 

62 
24 

137 
24 

297 
22 

297 
336 

99 

I. R. S. M. Convention 
Modern Tube Characteristics 

By Wm. M. Perkins 
New All -Wave Aerial 
New All -Wave Antenna System 

By 'G. S. Granger 
New and Versatile P -A System 

By H. G. Kunz 
Noise -Reducing Aerials to the 

Fore. By G. S. Granger 
Novel 6B7 AVC Circuit 
Oscillator Performance With 

Pentagrid Converters 
By Roger M. Wise 

O sc i llograph-Testing 
By G. S. Granger 

Overload Prevention Circuit 
P -A System with Velocity Mike, 

Part I 
By H. Howard Rabe 

P -A System with Velocity Mike, 
Part II 
By H. Howard Rabe 

Philco 200 
Pre -Amplifiers for Low -Level 

Microphones. By J. G. Kunz. 
"Public Address" for the Service 

Man, Part I 
By Hubert L. Shortt 

"Public Address" for the Service 

Mar. 

Nov. 
May 

Sept. 

Aug. 

Mar. 
May 

Mar. 

July 
Dec. 

Oct. 

Nov. 
Oct. 

Dec. 

Apr. 

104 

419 
176 

327 

302 

91 
183 

95 

253 
463 

383 

432 
376 

478 

142 

AVC 
*Diode Detection in Old Receivers Jan. 9 

Man, Part II 
By Frank Lester 

"Public Address" for the Service 
May 189 

*Howard Tuning and Noise Con- Man, Part III 
trol Feb. 

*New Automatic Tone Control Mar. 
*New Stewart -Warner Automatic 

46 
95 

By Hubert L. Shortt 
Putting the Cathode -Ray Tube 

to Work. By S. S. Egert and 

June 232 

Noise Suppressor Jan. 
*Novel 6B7 AVC Circuit (Sil - 

vertone 1722X and 1732X) May 
*Overload Prevention Circuit 

(Remler Model 40) Dec. 

II 

183 

463 

J. Sadowsky 
Reflexed 6B7 Circuit 
Resistance Coupled Push -Pull 
Review of Test Oscillators 
The Radio Service Man Becomes 

Nov. 
June 
July 
Dec. 

417 
222 
257 
464 

*Reflexed 6B7 Circuit (Wurlitzer 
C-4) June 222 

a Radio Service Business Man. 
The S. W. Converter Market 

Oct. 373 

*Wurlitzer Model SA -133 May 178 By Ellis Cohen May 182 

Issue Page 
Using the Relaxation Oscillator 

By O. S. Hendricks Aug. 289 
Using 2A3 Tubes in Power Am- 

plifiers Jan. 20 
Versatile All -Wave Aerial Sys- 52tem. By R. L. Haskins and 

R. T. Perron Oct. 374 
Volume Expander Circuit Oct. 372 
Why He Succeeds In Servicing 

By R. C. Pender Nov. 420 
Wurlitzer Model SA -133 May 178 
"100 Percent Radio" Apr. 125 

FRONT COVER CIRCUITS 

Arvin Model 45 (Auto -Radio) Re - 
sistance Coupled Push -Pull July 257 

Emerson Model S-755 All -Wave 
Tuning System Mar. 97 

Howard Models X-2, X-8, Y-3 
Tuning and Noise Control Feb. 46 

Philco Model 34 Diode and AVC 
in Battery Set Aug. 290 

Remler Model 40 Overload Pre- 
vention Circuit Dec. 463 

Silvertone Models 1722X and 1732 
X Novel 6B7 AVC Circuit May 183 

Stewart -Warner Model 110 Auto - 
matic Noise Suppressor Jan. 11 

Stewart -Warner Model R-127 
All -Wave Switching Sept. 328 

Stewart -Warner R-120 All -Wave 
Switching System Apr. 127 

Sparton Model 104 All -Wave 
Mixer Stage Nov. 421 

Volume Expander Circuit Oct. 372 
Wurlitzer Models C-4 and M-4 

Reflexed 6B7 Circuit June 222 

I -F PEAK TABLES 

Atwater Kent 1-F Peaks Oct. 386 
Auto -Receiver I -F Peaks May 18.. 
Bosch I -F Peaks Dec. 472 
Colonial I -F Peaks Jan. 18 
Crosley I -F Peaks Jan. 17 
Crosley 1-F Peaks Dec. 472 
Crosley Models and I -F Peaks Aug. 292 
Emerson Models and Peaks Mar. 93 
G. E. Models and I -F Peaks June 223 
General Electric I -F Peaks Nov. 427 
Grunow Models and I -F Peaks June 223 
I -F Peak Correction Dec. 469 
International (Kadette) I -F 

Peaks Dec. 469 
Philco Models and I -F Peaks July 260 
RCA Victor I -F Peaks Mar. 97 
Sentinel I -F Peaks Mar. 97 
Silvertone Models and Peaks Apr. 127 
Sparton I -F Peaks Nov. 427 
Sparton I -F Peak Table Dec. 472 
Wells -Gardner Models and Peaks June 223 
Westinghouse Models and I -F 

Peaks Sept. 334 
Wurlitzer I -F Peaks Feb. 53 

ON THE JOB 

Double Purpose Card Apr. 140 
*Dynamic Speaker Substitute Jan. 26 
Finding Condenser Opens Jan. 26 
*Handy Resistance Indicator Feb. 64 
*Handy Test Buzzer Mar. 100 
*Oscillator Attenuator July 265 
*Paper -Condenser I.eakage Test- 

er Nov. 423 
Pressing Data Sheets Aug. 299 
*Resistance Box June 226 
*Screwdriver Tester Apr. 140 
* Silent -Tuning" Remote Control Jan. 26 
*Test -Meter Switching Unit Oct. 388 
Testing Rectifier Tubes May 184 
T -R -F Receiver Sensitivity Apr. 140 
Tube -Short Checker July 265 

*Tube -Short Tester Feb. ti4 
*Universal Feeder Circuits for 

Dynamic Speakers May 188 
"Your Service Code" Sept. 342 

PUBLIC ADDRESS 
Acoustics 

High -Fidelity P -A System Feb. 60 
New and Versatile P -A System Aug. 302 
"Public -Address" for the Service 

Man, Part II May 189 
"Public -Address" for the Service 

Man, Part III June 232 
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ANNUAL INDEX-continued 

Amplifiers 
*An A Prime P -A Amplifier 
High -Fidelity P -A Systems 
*New and Versatile P -A System 
*P -A System with Velocity Mike, 

Part I 
'P -A System with Velocity Mike, 

Part II 
*Pre -Amplifier for Low -Level 

Microphones 
'"Public -Address" for the Ser- 

vice Man, Part I 
*" Public -Address" for the Ser- 

vice Man, Part II 
'"Public -Address for the Ser- 

vice Man, Part III 
*RCA Victor Pre -Amplifier 
*Type 42's and 2A5's as "AB" 

Amplifiers 
*Using 2A3 Tubes in Power Am- 

plifiers 

General 
Correction 
Impedance Bridge for Design and 

Testing Work 
"Public -Address" for the' Service 

Man, Part II 
Testing Rectifier Tubes 
Type 42 and 2A5 Tubes 

Microphones 
High -Fidelity P -A Systems 
P -A System with Velocity Mike, 

Part I 
P -A System with Velocity Mike, 

Part II 
Pre -Amplifier for Low -Level 

Microphones 
"Public -Address" for the Service 

Man, Part III 
RCA Photophone Microphone 

Unit 

Phonograph Data 
'G. E. Model M -128-R 
*G. E. M-49 Phonograph Motor 

Data 
Philco Radio -Phonograph Model 

507 
Philco Radio -Phonographs 
*Phono. for RCA 60, 62 and 66 
"Public -Address" for the Service 

Man, Part I 
*Radio -Phonograph Switching 
*RCA Victor Model R-92 Recorder 

Speakers 
High -Fidelity P -A Systems Feb. 
Universal Feeder Circuits for 

Dynamic Speakers May 

Transformers 
Impedance Bridge for Design 

and Testing Work Sept. 
Using 2A3 Tubes in Power Am- 

plifiers Jan. 

RECEIVERS 
Auto 
(See Auto -Radio) 
Broadcast, AC 

Issue Page 

Apr. 
Feb. 
Aug. 

Oct. 

Nov. 

Dec. 478 

Apr. 

May 

June 232 
June 234 

Mar. 

Jan. 

Mar. 

Sept. 

May 
May 
May 

Feb. 

Oct. 

Nov. 

Dec. 

June 

July 

Aug. 

Sept. 

Sept. 

Se 
July 

pt. 

Apr. 
Feb. 
Sept. 

'Capehart 400 B -Series Jan. 
'Crosley Model 160 July 
*Galvin Model S-10 Apr. 
'Grunow 5A Chassis Apr. 
*Lafayette De Luxe Chassis Apr. 
*Silvertone Model 1729 Sept. 
'Stromberg -Carlson Nos. 55 & 56 Jan. 
'Wurtlitzer Model SA -133 May 
'Wurtlitzer SA -6 Feb. 
*Zenith 770-B and 775-B Feb. 

Broadcast, Battery 
'Silvertone 1710 Battery Set Feb. 

Broadcast, Universal 
*Bosch Model 500 Feb. 
*Kadette Jr., Model F Changes Jan. 
*Wells -Gardner No. 05AA Aug. 
*Westinghouse WR -20 Aug. 

Dual -and All -Wave 
*All -Wave Switching System 

(Stewart -Warner R-120) Apr. 
*All -Wave Tuning System (Em- 

erson Model S-755) Mar. 
*Atwater Kent Models 425 and f65 June 
*Atwater Kent Models 708 and 808 eb. 

*Atwater Kent 217-D and 667-D. Sept. 
*Atwater Kent 711 Mar. 
*Belmont Model 1050 Feh. 
*Bosch Model 370 Apr. 
*Clarion Model 480 Feb. 
'Colonial Model 650 June 
*Emerson D -AC -S Mar. 

*Emerson Models 39 and 59 All- 
Wave148 Sept. 

"Fada Model NA ° Aug. 60 *G. E. Model M-125 Nov. 
*General Electric K-126 Mar. 
*Grunow Type 7B Chassis Dec. 
*Grunow Type 9A Chassis July 
*Knight Model R Mar. 
*Knight Model W All -Wave May 
*New Stewart -Warner Noise 

Suppressor (Model 110) Jan. 
*Novel 6B7 AVC Circuit (Silver- 142tone 1722X, 1732X) May 
'Philco Models 34 and 34A Nov. 
*Philco Model 19 Aug. 
*Philco Model 29 Dec. 
"Philco Model 84 Feb. 
*RCA Victor "All -Wave" Chas- 

sis Jan. 
*RCA Victor Models 121 and 122 Feb. 
*Reflexed 6B7 Circuit (Wurlit- 

20 zer Model C-4) une 
*Sentinel Model 599 July 

102 
*Sparton Models 75-A, 475-A, 478- 

A July 
* Sparton Model 78 Apr. 

338 'Sparton Model 82 Feb. ' Sparton Model 104 Nov. 
189 *Stewart -Warner Model R-127 Sept. 
188 *Stewart -Warner R-113 and R- 
192 114 Short -Wave Converter Feb. 

'Stromberg -Carlson No. 60 Apr. 
'Stromberg -Carlson No. 64 Feb. 

60 'Stromberg -Carlson No. 68 Sept. 
'Stromberg -Carlson No. 69 All - 

Wave Selector Aug. 
"Wurlitzer Model 450 Apr. 
'Wurlitzer SU -5 Sept. 
*Zenith Nos. 2056-20561 Apr. 

General Notes 
Adjusting- New Philco Dials Sept. 

270 Airline No. 62-20 May 
A. K. Battery Models Aug. 
A. K. Model 511 Tune-O-Matic 

Data Sept. 
A. K. 808-A Quality Filters July 

338 All -Wave Adjustments Dec. 
All -Wave Reception Dec. 
Apex 32, Montgomery -Ward 332- 

W Jan. 
Argus Electric Oct. 
Atwater Kent I -F Peaks Oct. 

142 Atwater Kent Model 808-A Feb. 
56 Clarion Model 220 June 

340 Colonial I -F Peaks Jan. 
Correction Mar. 
Crosley I -F Peaks Jan. 
Crosley Models and I -F Peaks Aug. 
Crosley Model 38 Speaker -Supply 

Unit Jan. 
Crosley 120 Inoperation Mar. 
Crosley 166 and 172 July 
Crosley 173 and 173-5 Aug. 
Emerson Chassis and Models July 

338 Emerson Models and Peaks Mar. 
Galvin J-8 Lazy Boy Mar. 

20 General Electric I -F Peaks Nov. 
G. E. Model M -128-R Aug. 
G. E. Models and I -F Peaks Lune 
Grunow Chassis and Models Noy. 
Grunow Models and I -F Peaks June 
Howard I -F Stages Nov. 
Howard Tuning and Noise Con- 

trol (Models X-2, X-8, Y-3) Feb. 
16 Howard X-2, X-8 and Y-3 Ad - 

259 justments Feb. 
131 I -F Peak Correction Dec. 
132 International (Kadette) I -F 
128 Peaks Dec. 
332 Kennedy B-64 Apr. 

14 Knight Chassis and Models June 
178 Late Bosch I -F Peaks Dec. 

56 Light -Line `Broadcaster" Feb. 
51 Lyric J Hum Aug. 

Majestic Model 50 Volume Aug. 
Majestic 90 Intermittent Aug. 

49 Majestic 112 Oct. 
Majestic 460 Chassis and Models an. 
Majestic 520 July 
New Automatic Tone Control Mar. 
New Crosley I -F Peaks Dec. 
Noisy All -Wavers Dec. 
Peaking Silvertone Tuning 

Flasher June 
Peerless 65 and K-65 May 
Philco Compensating Condensers Oct. 
Philco Models and I -F Peaks July 

127 Philco Models 89 and 19 Note n. 
Philco Model 16 Feb. 

97 Philco Model 16 Change Aug. 
222 Philco Model 17 Change Feb. 

48 Philco Model 18 Change Sept. 
331 Philco Model 29 Sept. 

93 Philco Model 29 and "TX" Oct. 
52 Philco Model 34 Change Aug. 

134 Philco Model 34 Correction Sept. 
59 Philco Model 38 Change Sept. 

220 Philco Model 44 Correction Feb. 
94 Philco Model 45 Changes Oct. 

302 

383 

432 

189 

102 

383 

432 

478 

232 

299 

329 
260 
342 

60 

188 

58 
19 

291 
294 

469 
140 

15 
472 

55 
299 
299 
299 
386 

18 
265 

95 
472 
469 

223 
188 
381 
260 

13 
59 

332 
334 
381 
295 
335 
332 

49 
375 

388 
386 

47 
226 

18 
100 

17 
292 

17 
97 

260 
290 
257 

329 
260 
469 
472 

Issue Page Issue Page 

333 Philco Model 45 Dial Drive Nov. 425 
293 Philco Model 66 Oct. 375 
422 Philco Model 200 Change Nov. 427 
96 Philco Model 200 X Rattle Dec. 472 

470 Philco Radio -Phonograph Model 
261 507 Sept. 329 

98 Philco 16 Note Apr. 127 
184 Philco 58 and 84 Changes Sept. 342 

Philco 70 Vibration Apr. 140 
11 Philco 112 Audio Howl Nov. 427 

Reflexing Jan. 17 
183 Remler 14 Oscillation June 226 
426 Repairing and Adjusting Nov. 421 
295 Replacing Majestic Drive Cable Mar. 100 
471 RCA, G. E., Westinghouse Cross 

57 Index Dec. 473 
RCA R-8 Aug. 229 

12 RCA Victor I -F Peaks Mar. 97 
54 RCA Victor Models 127, 137 

Warning Sept. 334 
222 RCA Victor Models 135-B and 
256 235-B Trap Adjustment Oct. 381 

RCA Victor Model I26 -B Bias Oct. 388 
258 RCA Victor 102 Apr. 127 
129 RCA 44 and 46 Aug. 290 
50 Sentinel I -F Peaks Mar. 97 

421 Simplex Model 6 Aug. 299 
328 Silver -Marshall Frequency Drift Aug. 299 

Silver -Marshall Type R Aug.290 
53 Silvertone Field -Coil Values Oct.. 381 

126 Silvertone Models and Peaks Apr. 127 
47 Silvertone Model 1760 Hum Oct. 381 

330 Silvertone Short -Wave Notes an. 13 
Silvertone 1700 and 7062 Notes Jan. 15 

292 Silvertone 1750 Change Jan. 19 
133 Silvertone 7118, 1708A, 1760 Rec- 
334 tifiers Aug. 292 
134 Slide -Wire Resistors Mar. 98 

Spaarton "A" and "AX" Receiver 
Models May 184 

342 Sparton I -F Peaks Nov. 427 
Sparton I -F Peak Table Dec. 472 188 p's With Ke 

odelloM 

Tubes AuJag. 299 294 Sparton 61 Chassis 
Sparton 80. 83 and 84 Resistor 

Failure Dec. 469 
Sparton 1934 Receivers Feb. 51 
Stewart -Warner Model -Chassis 

Numbers Oct. 381 
Stewart -Warner Model R-120 Apr. 130 26 Stewart -Warner Modell 116 Hum Feb. 53 
Stewart -Warner Wave -Trap In- 

stallation_ Oct. 380 
Stewart -Warner 102-A Aug. 299 
Stromberg -Carlson No. 65 Feb. 57 
Stromberg -Carlson No. 69 All - 

Wave Selector June 221 
Types 83 and 83V Rectifiers Dec. 472 
*Volume Expander Circuit Oct. 372 
Wells -Gardner Models and Peaks June 223 
Westinghouse Models and I -F 

Peaks Sept. 334 Wurlitzer I -F Peaks Feb. 53 
Wurlitzer SW -88 I -F Trans - 

93 
formers June 223 

98 High -Fidelity 
427 
299 
223 
427 
223 
427 

*Diode Detection in Old Receivers Jan. 9 
*Philco Model 200 High -Fidelity 

Receiver Oct. 376 

Phonograph Data 
*G. E. Model M -128-R 

46 *G. E. M-49 Phonograph Motor 
Data . 

55 *Knight Model R 
469 *Knight Model W All -Wave 

Philco Radio -Phonographs 
Philco Radio -Phonographs Model 

507 
*Phone. for RCA 60. 62 and 66 
*Radio -Phonograph Switching 
*RCA Victor Model R-92 Record- 

er 

Aug. 299 

Sept. 338 
Mar. 98 
May 184 
July 260 

Sept. 329 
Sept. 342 
Feb. 56 

Sept. 340 

32 -Volt 
*Majestic Model 490 Jan. 18 
Silvertone 1733 Polarity June 223 

SERVICE -MAN'S NOTEBOOK 
Calculating Electrical Units, 

Part I 
Calculating Electrical Units, 

Part II 
Calculating Electrical Units, 

Part III 
Resistor Data for Self -Biased 

Tubes 
297 Using Oscillator Harmonics 

56 "Voltage Relation" and Its Ap- 
plication. Part 1 

"Voltage Relation" and Its Ap- 
plication, Part II 

SPEAKERS 
Crosley Model 38 Speaker Supply 

Unit 
Dynamic Speaker Substitute 

July 

Aug. 

Sept. 

June 
May 

Oct. 

Nov. 

267 

300 

344 

227 
187 

390 

434 

Jan. 17 
Jan. 26 
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Issue Page Issue Page 
Grunow Chassis and Models..... Nov. 427 Calculating Electrical Units, Part 
Grunow Models and I -F Peaks.. June 223 III Sept. 344 
High -Fidelity P -A Systems Feb. 60 DC Shunt Installations Oct. 371 
King Field -Coil Values Dec. 463 High -Fidelity P -A Systems. Feb. 60 
Majestic Model 490 Jan. 18 Resistor Data for Self -Biased 
Majestic 460 Chassis and Models Jan. 18 Tubes June 227 
"Public -Address" for the Service Using Oscillator Harmonics May 187 

Man, Part III June 232 "Voltage Relation" and Its Ap 
Silvertone Field -Coil Values Oct. 381 plication. Part I Oct. 390 
Silvertone 1700 and 7062 Notes... Jan. 15 "Voltage Relation' 'and Its Ap- 
Stewart -Warner Model 116 Hum. Feb. 53 plication, Part II Nov. 434 
Universal Feeder Circuit for Dy- 

namic Speakers May 188 Cathode -Ra 
Oscillograpb-Testing July 253 

TESTING EQUIPMENT Putting the Cathode -Ray Tube 
Capacity Meters to Work Nov. 417 

*Paper -Condenser Leakage Troubles and Cures 
Tester Nov. 428 Adjusting New Philco Dials Dec. 469 

General 
*A Universal Analyzer June 217 

Airline No. 62-20 Dec. ' 
All -Wave Adjustments ' Sept. 
All -Wave Reception May 

472 

342 
*Dynamic Speaker Substitute... Jan. 

27 
Apexp 32, Montgomery -Ward 332- 

*Handy Resistance Indicator.... Feb. 67 Jan. 26 
*Handy Test Buzzer Mar. 180 Argus Electric Oct. 388 *Impedance Bridge for Design Car Battery Connections Jan. 24 and Testing Work Sept. 338 Clarion Model 220 June 226 *Resistance Box June 226 Colonial Model 182 Remote Conl 
*Screwdriver Tester Apr. 

140 
trol Unit . June 225 

"Universal Analyzer" Aug. 0 Crosley 120 lno eration Mar. p 97 

Ohmmeters 
Cushion Mounting for Radio Sets July 
Finding Condenser Opens Jan. 

263 
26 

*A Multi -Range Ohm- and Out- Front -Tire Static Nov. 431 
put Meter Mar. 89 Galvin J-8 Lazy Boy Mar. 98 

Oscillators 
G. E. Model M -128-R Aug. 
Howard Highwayman July 

299 
264 

*Burton -Webber Model 10 All - Intermittent Operation in Philco 
Wave Oscillator Dec. 464 Models 18, 89 and 38 Dec. 476 

*Clough-Brengle Model OC All - Kadette, Jr., Model F Changes Jan. 19 
Wave Oscillator Dec. 464 Kennedy B-64 Apr. 140 

*Dayrad Series 32 All -Wave Sig- Length of S -W Aerials Feb. 50 
nal Generator Dec. 465 Lyric J Hum Aug. 299 

*Egert Model 99 Signal Gen- Majestic Model 50 Volume Aug. 299 
erator Dec. 465 Majestic Twin Six Sept. 336 

G. E. Test Oscillator Type Majestic 66 Protection May 186 
TMV-97-A Jan. 14 Majestic 90 Intermittent Aug. 299 

Hickok All -Wave R -F and A -F Majestic 112 Oct. 386 
Oscillator Dec. 466 Majestic 520 July 265 

*Jackson Model 44 Signal Gen- Noisy All -Wavers Dec. 469 
erator Dec. 467 Peaking Silvertone Tuning 

*Supreme Model 180 Signal Gen- Flasher June 223 
erator Dec. 468 Peerless 65 and K-65 .May 188 

*Triplett No. 1230 All -Wave Sig- Philco Compensating Condensers. Oct. 381 
nal Generator Dec. 469 Philco Models 89 and 19 Note ... Jan. 13 

"Oscillator Attenuator July 265 Philco Model 16 Feb. 59 
*Using the Relaxation Oscillator.. Aug. 289 Philco Model 16 Change Aug. 292 

Set Testers 
Philco Model 17 Change Feb. 
Philco Model 18 Change Sept. 

57 
332 

*Test -Meter Switching Unit Oct. 388 Philco Model 34 Change Aug. 295 

Tube Testers 
*Tube -Short Checker 
*Tube -Short Tester 

July 
Feb. 

265 
64 

Philco Model 38 Change Sept. 
Philco Model 45 Change Oct. 
Philco Model 45 Dial Drive Nov. 
Philco Model 66 Oct. 

332 
375 
425 
375 

TESTING METHODS 
Calculations 

Philco Model 200 X Rattle Dec. 
Philco 16 Note Apr. 
Philco 58 and 84 Changes Sept. 

472 
127 
342 

Air Cell Filament Circuit Design Feb. 45 Philco 70 Vibration Apr. 140 
Calculating Electrical Units, Part Philco 112 Audio Howl Nov. 427 

I July 267 Preserving Data Sheets Aug. 299 
Calculating Electrical Units, Part Remler 14 Oscillation June 226 

II \ug. 300 Replacing Majestic Drive Cable.. Mar. 102 

Intermittent Operation in Philco 
Models 19, 89 and 38 

On some of the earlier models of the 
19, 89 and 38, difficulty may occasion- 
ally be experienced with intermittent 
operation. This condition usually oc- 
curs during periods of humid weather, 
and is caused by stopping of the oscilla- 
tor. In some cases, the radio may be 
completely dead and at other times this 
inoperative condition may exist over a 
portion of the dial only. 

There are a number of possible causes 
for the difficulty and the necessary steps 
have been taken in later production to 
correct the condition. On a few of the 
earlier sets, however, it may be neces- 
sary to make one or more of the 
changes outlined below : 

(1) Oscillator Tube: In most cases, 
partial or complete failure of the oscil- 
lator circuit can be corrected by re- 
placing the oscillator tube. 
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Issue Page 
Replacing 45's with Pentode Feb. 64 
RCA R-8 Aug. 299 
RCA Victor Models 135-B and 

235-B Trap Adjustments Oct. 381 
RCA Victor 127, 137 Warning Sept. 334 
RCA 44 and 46 Aug. 290 
Servicing Philco Model 5 Jan. 24 
Silver -Marshall Frequency Drift Aug. 299 
Silver -Marshall Type R Aug. 290 
Silvertone Model 1760 Hum Oct. 381 
Silvertone Short -Wave Notes Jan. 13 
Silvertone 1700 and 7062 Notes Jan. 15 
Silvertone 1733 Polarity June 223 
Silvertone 1750 Changes Jan. 19 
Simplex Model 6 Aug. 299 
Slide -Wire Resistors Mar. 98 
Sparton's with Kellogg Tubes Aug. 299 
Sparton 80, 83 and 84 Resistor 

Failure Dec. 469 
Sparton 1934 Receivers Feb. 51 
`Spill Over" Dec. 463 188Stewart-Warner Model 16 Hum Feb. 53 
Stewart -Warner Wave -Trap In - 

stallation Oct. 380 
Stewart -Warner 102-A Aug. 299 
Testing Rectifier Tubes May 188 
Testing 6A7's Mar. 94 
Transitone Installation Apr. 135 
T -R -F Receiver Sensitivity Apr. 140 
Types 83 and 83V Rectifiers Dec. 472 
Wurlitzer SW -88 1-F Trans - 

formers June 223 
1933 Oldsmobile Installations Sept. 336 
6C6 in Supers Apr. 135 
25Z5 Overload Mar. 100 

TUBES 
General 

*Air Cell Filament Circuit De- 
sign Feb. 45 

Crosley Syncrotube Sept. 336 
Resistor Data for Self -Biased 

Tubes July 227 
*Testing Rectifier Tubes May 188 
Testing 6A7's Mar. 94 

Operation 
An A Prime P-A'Amplifier Apr. 148 
*New and Versatile P -A System Aug. 302 
*Novel 6B7 AVC Circuit May 183 
*Oscillator Performance with 

Pentagrid Converters Mar. 95 
"Reflexed 6B7 Circuit June 222 
Replacing 45's with Pentode Feb. 64 
Sparton's with Kellogg Tubes Aug. 299 
*Type 42's and 2A5's as "AB" 

Amplifiers Mar. 102 
!`Using 2A3 Tubes in Power Am- 

plifiers Jan. 20 
6C6 In Supers Mar. 100 
25Z5 Overload Apr. 135 

Types (Characteristics) 
Modern Tube Characteristics Nov. 417 
RCA 106 Sept. 334 
The 106 Tube May 184 
Type 42 and 2A5 Tubes May 192 
6C6, 6D6 and 76 Tubes May 183 
12A7 Characteristics Mar. 98 

(2) Battery Voltage: In the Model 
38, low voltage of the "A" or "B" bat- 
tery may cause failure in oscillation. 

(3) Cathode Resistor: In the Models 
19 and 89, correct performance can 
usually be restored by changing the ca- 
thode resistor ((10) in the wiring dia- 
gram) from 15,000 ohms to 10,000 
ohms. In the Model 38, the cathode 
resistor ( (12) in the wiring diagram) 
is changed from 6,000 ohms to 4,000 
ohms. 

(4) Compensating Condensers: The 
first i -f compensating condensers in 
Models 19 and. 89 have been changed 
from Part No. 04000-M to Part No. 
31-6016. The new condenser has a lar- 
ger insulating surface between the 
plates of the condenser and the mount- 
ing holes. The possibility of moisture 
absorption is thus eliminated. It is 
necessary to re -drill a hole in the chas- 
sis so that the condenser can be 

mounted correctly with respect to the 
opening in the chassis for the compen- 
sating condenser wrench. 

(5) Bakelite Washers: In order to 
prevent moisture absorption with result- 
ing drifting in the compensating con- 
denser adjustment, a bakelite washer 
and a metal washer are now being used. 
(See note on Philco Compensating con- 
densers in October issue of SERVICE.) 

(6) Mica Insulation: It was found 
on some sets that the mica which sep- 
arates the leaves of the high -frequency 
oscillator compensating condensers was 
extremely thin and would crack easily. 
Moisture absorption in the cracks was 
sufficient to stop oscillation. This con- 
dition was corrected by replacing the 
mica. 

(7) Wire Insulation: The wire 
which connects from the oscillator tun- 
ing condenser to the oscillator coil 

(Continued on page 480) 
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Auto -Radio . 

Arvin Model 16 
The circuit of the Arvin Model 16, 

shown herewith, consists of a type 6D6 
or 78 tube in a stage of tuned r -f feed- 
ing through a high -gain, capacity 
coupled, r -f transformer to the mixer 
of the 6A7 mixer -oscillator tube. The 
175-kc output of the mixer is fed to a 
stage of i -f also using a type 6D6 or 78 
tube. This stage is transformer -coupled 
to a type 75 diode -triode. The triode 
section of the 75 is used as an a -f am- 
plifier and is resistance coupled to a 
type 41 power pentode. 

CIRCUIT NOTATÌONS 
Initial bias for the r -f and mixer is 

supplied by the resistor R-2 which is 
common to the cathodes of both of these 
tubes. The resistor R-14 supplies the 
bias for the i -f tube; this tube is not 
connected into the avc circuit. 

The two diode plates of the type 75 
tube are connected in parallel and are 
used in a circuit providing linear de- 
tection, avc, and noise suppression. The 
diode return circuit connects to ground 
through the resistor R-7, and since the 
cathode resistor R-9 places the cathode 

of the 75 tube at a positive value with 
respect to ground, the diodes are nega- 
tive by an equal amount. This bias on 
the diodes provides a delayed avc 
action with the result that detection 
does not commence until the signal volt- 
age is of a sufficient value to overcome 
the diode bias. This permits the circuit 
to function as an inter -channel noise 
suppressor as well, since average noise 
levels are not sufficient to bring about de- 
tection. In districts where signal strength 
is abnormally low, a slight increase in 
sensitivity may be obtained by dispens- 
ing with this feature. This is accom- 
plished by disconnecting resistor R-7 
at point A and reconnecting it at point 
B. In this case, the diode plates will 
not be biased as they are placed at the 
same voltage as the cathode. 

The avc voltage is taken off from the 
point between the secondary of the diode 
i -f transformer and the resistor R-7. 
The voltage is fed to the r -f and mixer 
tubes through the filter resistor R-6. 
The a -f is taken off at the same point 
and fed to the control grid of the 75 
triode through the blocking -coupling 

condenser C-11. This condenser pre- 
vents the diode biasing of the 75 triode. 
Steady bias is sùpplied by the cathode 
resistor R-9. Potentiometer R-8 is the 
volume control. 

The type 41 power pentode is also 
cathode biased. The bias is supplied by 
resistor R-12. Note that an arrange- 
ment is provided in the output circuit 
of this tube for connecting in an ex- 
ternal magnetic speaker (such a speaker 
may be used in the rear of the car, for 
example) . 

The power -supply employs a separate 
electromagnetic vibrator unit the "ac" 
output of which is fed to the primary of 
a power transformer. The high volt- 
age in the secondary of this transformer 
is rectified by the type 84 full -wave 
rectifier tube, the high voltage being 
taken off from the cathode and fed 
through a filter composed of a choke 
and two filter condensers. Vibrator 
hash is kept out of the receiver circuits 
by the use of r -f chokes. These are 
marked X-1 and X-3 in the diagram. 

All parts values and voltage readings 
are given in the diagram. Make voltage 
tests with a 1666 -ohms -per -volt meter. 
Voltages given are only comparative 
due to variance in battery voltage. Plus 
or minus 20% on all voltages is accept- 
able. The oscillator voltages should be 
read with the receiver tuned to 1500 kc. 

Ú 

ANTENNA 
LEAD CONNECTOR 60G-78 

OV. 
230 V. 

TI 

R 

'vas" 

.f 

c124 

240 V. í00 V. 6A7 6D6-78 
240V. 75 V. 

,:-180Y. 
T5 

**owe 
M 

R 1 
C 1 

Tr 

2 ó O 4 
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00000,b 

C 

R 

1.5V. 

41 235V. 

re. 
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R11 

R212 

o 

: 

Ä CABLE 
FUSE CONNECTOR) 

T sw 
TOP 

CONNECTION 
FOR 

PILOT LIANT 

Cw 

n; 235V.%/ 
A.C. 

Cm 

235 V. 

9- 

TOP VIEW OF SOCKET 

CZI 

CAPACITORS 
Description Part No. 

C1 
C 2 3 Gang Variable 19-2248 
C3 
C 4 
C 5 

.05 uf 
uf 

160 V. 
100 V. 

17-4329 
17-4393 

C 6 
.1 
100 uuf 600 V. 17.2064 

C 7 uf 600 V. 17-4292 
C 8 
C 9 

.001 

.25 uf 
uf 

300 V. 
100 V. 

29-4188 
17-4394 

C10 
.02 
.1 uf 200 V. 17.2097 

C11 uf 160 V. 17-4329 
C12 

.05 
500 uuf 600 V. 17-2211 

C13 .5 uf 10V. 29-2224 
C14 05 uf 300 V. 17-3006 
C15 12. uf 25 V. 17-2082 
C16 uf 600 V. 17-4392 
C17 

.007 
uf 400 V. 17.2214 

C18 
.02 
I. uf 10V. 17-4395 

C191 .02 uf 
C205 Twin 1000 V. 294193 

CG 

SC SP 
P K 

H 

6D6-78 

CAPACITORS 
Description 

C211 12.uf 450 V. C225 4. of Twin 
C23 .5 of 10 V. 
C24 .05 of 160 V. 

Part No. 

I. F. = 175 Kc. 
62 94 (CG) 

G1 

K 

H6A7 

G3 &GS 

P 

17-4201 

29-2224 
17-4329 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R 9 
R10 
R11 
R12 
R13 
R14 

HEATER! 

C23 

RESISTORS 
Description 

100,000 O 1/4 W. 
260 O 

30,000 11 

100,000 0 
20,000 0 

1 Megohm 
150,000 O 
250,000 O 

5,000 O 
250,000 11 

500,000 O 
800 R 
200 O 

2,000 O 

% W. 
'/4 W. 
t/º W. 
V. W. 
1/a W. 
t/a W.. 
Pot. 
% W. 
V4 W. 
>r, W. 
% W. 
% W. 
1/4 W. 

r6V. 

CIl 

''p'p'' ' 

SPEAKERáPLUG ASSEMBLtl 

CG 
DP 

Part No. 
17-2068 TP 
17-2066 
17-4276 
17-2068 
17-2072 
17-2080 
174283 

17.4152.1 
17.2071 
17-3011 
17-2070 
17-4273 
17-4287 
174202 

814 NOTE: This resistor may be varied 
to control sensitivity. 

P 

H 

SP 

DP 

K 75 

K 84 

Complete circuit, with values, of Arvin Model 16 
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Public Address .. 
PRE -AMPLIFIER for LOW-LEVEL MICROPHONES 

By J. G. KUNZ* 

WITH the advent of the popular 
adoption of the velocity and cry- 

stal microphones the problem of develop- 
ing a stable, high -gain, ac -operated pre- 
amplifier is of great practical import- 
ance. It is the purpose of this paper to 
present a unit of this type which can be 
used with any of the low-level micro- 
phones. 

There are a number of good ampli- 
fiers in use today which were originally 
designed for use with carbon micro- 
phones. This pre -amplifier can be used 
satisfactorily with most of these units 
despite the fact that it was primarily 
designed to function as a companion 
unit to the Class A -B 45 system de- 
scribed in the August 1934 issue of 
SERVICE. 

The amplifier described is not difficult 
to construct but, as in any other piece of 
apparatus, certain precautions must be 
observed. In order to show clearly and 
conclusively the justification for the de- 
sign evolved the discussion of the re- 
quirements and the finished system are 
gone into in detail. 

REQUIREMENTS OF THE SYSTEM 

The pre -amplifier should have a volt- 
age gain of approximately 55 to 60 db 
if it is to be used with an amplifier 
which has sufficient gain to operate nor- 
mally from a double -button carbon mi- 
crophone. This conclusion is based on 

'Chief Engineer, Kenyon Transformer Co., Inc. 

the assumption that the main amplifier 
has an overall gain of approximately 60 
db (and a power output of 6 to 10 watts) 
which in turn is approximately equiva- 
lent to the gain of a transformer -coupled 
amplifier made up of a pair of cascade 
56's feeding a pair of 45's or 50's. Most 
amplifiers on the market today have at 
least a 60 db gain in which case this 
pre -amplifier will be found to provide 
sufficient additional voltage amplifica- 
tion to work from almost any input 
source such as a velocity ribbon micro- 
phone, dynamic microphone, crystal 
microphone, or photoelectric cell. 

The voltage gain of the amplifier 
should be obtained with a minimum in- 
crease in the noise level, and hum level. 
Thermal agitation noise, shot effect 
noise, and such miscellaneous noises 
caused by secondary emission, ioniza- 
tion, etc., must be kept to an absolute 
minimum. 

NOISE PROBLEMS 

Much has been said about the diffi- 
culties involved in building a high -gain 
amplifier system but little seems to be 
understood about the subject. The hum 
problem has been alternately magnified 
and minimized. The noise problem with 
respect to thermal agitation and shot 
effect has been appallingly neglected by 
many who profess to present design in- 
formation on high -gain audio units. Un- 
fortunately the combined effects of ther- 

77 or 6C6 

RI 
100,000 Ohms. 

1/2 Watt 

R2 
1200 Ohms, -- 

2 Watt 

R3 
10,000 Ohms, 

2 Watt 

* C3 and C4 are external units 
built into power supply. 

Fig.1 

77or 6C6 

1200 Ohms, 
2 Watt 

X-« 

X r 

10,000 Ohms, 
2 Watt 

1 Mfd. 
C2 

400 V. A 
II 

TC3* 
í 

IS Mfd., 450V. 
electrolytic 

1 Mfd.,200V. l C4' 

R4 
15,000 Ohms, 

2 Watt 

B 

wT C4' 

1 Mfd., 200V. 

6.3 V. 

A.C. 

Schematic diagram of complete ac -operated pre -amplifier. Note tapped input and 
output transformers for providing proper impedance matching. 
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mal agitation and shot effect are the 
most serious problems in this type of 
work and represent the factors which 
limit the gain of such a unit. 

Thermal agitation is caused by the 
random movement of electrons in the 
conductor in the input circuit of an 
amplifier. It is not dependent on the 
vacuum tube but is caused by free elec- 
trons moving in the conductor, resistor, 
inductor, or transformer primary. It is 
proportional to the resistance compo- 
nent of the impedance in the circuit, the 
absolute temperature of the impedance, 
and the width of the frequency band 
being passed. 

Another source of noise in an ampli- 
fier is due to the "shot effect" which is 
caused by irregularities in the electron 
stream from cathode to plate. The pres- 
ence of a space charge in the tube 
smooths the irregularities in this flow 

Crystal 
microphone .01 Mfd., mica 

Shielded 
low capacity 
cable from 
microphone 

RI 

Cf 

Fig. 2 

R2 

Modified crystal microphone circuit which 
may be used in pre -amplifier. 

of current. It is therefore important to 
operate the tube at such a point that the 
emission of the cathode is capable of 
developing and maintaining an adequate 
space charge between cathode and plate. 

CAUSES OF HUM 

The hum problem is next to be con- 
sidered. Much has been said about this 
subject. Evidently it has been the only 
problem which has been considered in 
the pre -amplifier design. The causes of 
hum are listed below : 

(1) - Heater -cathode, heater -grid 
hum; (2)-Plate-supply hum; (3)- 
Electromagnetic coupling between the 
input transformers (and associated input 
equipment) and any unit generating a 
strong ac field; (4)-Modulated hum. 

Heater -cathode hum is caused by the 
field of the heater modulating the elec- 
tron stream from cathode to anode. 
Heater -grid hum is caused by the field 
of the heater inducing a 60 -cycle volt- 
age in the grid leads. 

Plate -supply hum is a common fault 
in high -gain units using overrated plate 
filter reactors. It can be easily elimin- 
ated with careful design of the filter 
system. 

Electromagnetic coupling between the 
input transformer or associated input 
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PUBLIC ADDRESS-continued 

equipment is the real bugbear in the 
elimination of hum in a high -gain ampli- 
fier. Transformer design, both audio 
and power, can do much to cut this to a 
minimum. Cotñpleté electromagnetic and 
electrostatic sl,jelding is necessary. 

Modulafecr fiunA caused by the 60 - 
cycle current, in tl}e filament windings 
acting as ,arr er nd being modulated 
by the 120-c" çfé field 

, 

set up by current 
pulses in thehigh, voltage winding. This 
can be eliminated simply and completely 
by bypassing the:`heater winding to 
ground and by total shielding of all 
heater leads. 

OTHER REQUIREMENTS 

The frequency response of the ampli- 
fier should be consistent with that of 
the main amplifier and the input source. 

The unit must be stable. The electrical 
circuit should be of conventional and 
tested design. Standard input and out- 
put lines of 50, 200 and 500 ohms should 
be provided. 

The amplifier must be entirely ac 
operated. 

The pre -amplifier should possess suf- 
ficient mechanical versatility to be ad- 
aptable to either rack and panel, or hori- 
zontal table mounting. 

The unit must be practically non-mi- 
crophonic. 

THE AMPLIFIER 

The unit described in this paper has 
a voltage gain of 60 db. The circuit is 
shown in Fig. 1. When this pre -ampli- 
fier is used in conjunction with the am- 
plifier described in the August 1934 
issue of SERVICE it is possible to drive 
a signal whose power level is -90 db 
to full power output of either 18 or 36 
watts. The amplifier mentioned is an 
all-purpose public-address system with 

868 or similar 

G 

R3 ----- 
00,000 Ohms, 

I Waft 

RI ---1 
100,000 Ohms, 

2 Walt 

'R4 - Resistance equal to 
impedance of line. 

( For 500 Ohm line, This 
is 500 Ohm resistance) 

Fig. 3 

R2 
75,000 Ohms, 

2 Wait 

To 
Input 
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a gain of 80 db and a power input of 
either 18 or 36 watts. Thispre-amplifier 
operated in conjunction with the 45 A -B 
unit described in the August 1934 issue 
of SERVICE, referred to before (or any 
similar unit), will provide a complete 
public-address amplifier' system which 
can be operated from any commercially 
available microphones : velocity, crystal, 
'dynamic or carbon. 

The unit described uses two type 77 
or 6C6 tubes operated as triodes. The 
characteristics of both of these types 
are given below. 
Filament Voltage 6.3 volts 
Filament Current .3 amp 
Control Grid Voltage -8.0 volts 
Plate Voltage 250 volts 
Plate Current 7 ma 
Plate Resistance 10,000 ohms 
Amplification Factor 21 
Mutual Conductance 2,000 micromhos 
Load Resistance 15,000 ohms 
Power Output 300 milliwatts 

According to information received 
from the Engineering Service Division 
of the RCA Radiotron Co., Inc., there is 
little to choose between these two types 
when they are used connected as triodes 
and as audio -frequency amplifiers. The 
advantages of these tubes are fourfold: 

(1)-The electromagnetic field devel- 
oped by the low heater current is con- 
siderably less than that developed by 
any' of the 2.5 -volt tubes. 

(2)-The helical -wound heater is so 
constructed to be almost non -inductive 
and thus helps to eliminate stray fields 
from the region of the grid and cathode. 

(3)-The control grid comes out of 
the top of the tube, well removed from 
heater leads, and consequently removed 
from any field they might set up. 

(4)-The tubes possess an amplifica- 
tion of 31 against 13.8 for the conven- 
tional triode. 

CIRCUIT DRIVE 

The controlling factor in amplifier 
noise is thermal agitation. Nothing can 
be done about this, but, nevertheless it 
must be remembered that this factor de- 
termines the lowest possible noise level 
and all design should point to an opti- 
mum noise level of -135 db with re- 
spect to zero level. By the proper choice 
of plate voltage and grid bias the shot 
effect has been kept low. Under ideal 
conditions with a noise level of -135 
db and a signal level of -90 db the 
signal-to-noise ratio is 45 db. Measure- 
ments on the unit described show this 
pre -amplifier to develop a signal-to-noise 
ratio of 38 db. This represents an econ- 
omical optimum which cannot be mater- 
ially improved. 

The hum level of the unit has been 
controlled by a number of methods. 

868 or similar 
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A resistance -coupled circuit for the 
photoelectric cell which may be used in- 
stead of the arrangement shown in Fig. 3. 

Heater -cathode hum as explained before 
is a function of the tube structure, and 
can be kept to a very low value by the 
use of such tubes as the 77 and 6C6. 
Heater grid hum in both of these tubes 
is negligible. 

The plate supply hum has been elim- 
inated by the use of an economical series 
of resistance -capacity filters in the plate 
circuit of each tube, together with the 
main section of inductance capacity fil- 
tering, as shown in Fig. 1. 

ELECTROMAGNETIC COUPLING 

Electromagnetic coupling between the 
input transformer (and input equip- 
ment) and any ac power unit is by far 
more difficult to combat. It is quite 
possible to shield all input lines and all 
transformers handling low levels and still 
not prevent this coupling. There is no 
doubt that if sufficient high permeabil- 
ity shielding were applied to these units 
that this coupling could be eliminated. 
But there is a practical and economical 
limit to the amount of shielding that 
can be used in any one amplifier. It is 
for this reason that a special input trans- 
former is used as the input transformer 
on this amplifier. It is decidedly more 
economical and, therefore, more prac- 
tical to use this unit which employs a 
coil and core structure designed to buck 
out the effect of external fields, than it 
would be to use elaborate external 
shields. This transformer structure is 
used on all low-level units of the line, 
and is probably the greatest single fac- 
tor contributing to the success of the ac - 
operated, high -gain units using these 
parts. The input transformer is also 
provided with a complete electrostatic 
shield between primary and secondary 
which results in the removal of all long - 
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PUBLIC ADDRESS-continued 

itudinal currents which may be picked 
up by the primary line. 

Modulated hum is eliminated from the 
heater leads by the use of the dual con- 
denser filter shown in the schemactic 
diagram of Fig. 1. All heater leads are 
carefully shielded with copper -braid 
shielding. The units can be operated 
from any 300 -volt source of dc. 

MICROPHONE CONNECTIONS 

Standard input lines of 50, 125, 200, 
300, 333, and 500 ohms are provided. 
When a dynamic microphone is used it 
may be worked directly into the 50 -ohm 
winding. The velocity microphone us- 
ually has a built-in transformer which 
brings the extremely low impedance rib- 
bon up to 50, 200, or 500 ohms. The 
primary of the input transformer can 
match any of these lines. When a cry- 
stal microphone is used a special type 
transformer should be used to couple 
from crystal to line. In this application 
the transformer is .worked backwards; 
that is, what is normally the secondary 
is coupled to the crystal and what is 
normally the primary is connected to 
the line. It is also possible to modify 
the amplifier, as shown in Fig. 2, for 
operation with a crystal input source. 

The amplifier can also be used to work 
from a photoelectric cell, as shown in 
Figs. 3 and 4. Special matching trans- 
formers are required. 

The frequency response of the ampli- 
fier is uniform from 60 to 8,000 cycles 
which is more than adequate for any 
public-address system. 

MECHANICAL DETAILS 

The unit is absolutely stable in oper- 
ation. The dust cover and shield which 
fits over the pre -amplifier (see Figs. 5 

and 6) acts as an additional shielding 
from stray fields and also isolates the 
low-level amplifier from the main ampli - 
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Fig. 6. The same pre -amplifier as shown in Fig. 5, but assembled for table mounting. 
Note spring suspension underneath chassis. 

fier, completely eliminating any tendency 
of the complete unit from singing (the 
amplifier supplying its own input). 

Since the pre -amplifier was designed 
as a companion unit for use with the 
amplifier described in August 1934 SER- 
VICE it is desirable that it possess the 
same degree of mechanical versatility 
which characterizes the main amplifier. 
With that object in view the chassis 
was so designed that it can be wired 
either for rack and panel mounting or 
horizontal mounting in a carrying case 
or sound truck. Fig. 5 shows the unit 
for rack mounting and Fig. 6 illustrates 
how the unit may be used in a horizon- 
tal position. 

Because it is quite impossible to ob- 
tain a vacuum tube that is not micro - 
phonic, the designers of this unit have 
taken precautions to make the entire 
pre -amplifier assembly free from micro - 
phonic effects. This end has been accom- 
plished by suspending the complete pre- 
amplifier on eight conical springs. This 
results in a system whose period of me- 
chanical oscillation is extremely low. 
The dust cover and shield also act as an 

Fig. 5. The pre -amplifier, with dust cover, for rack mounting. 

acoustic shield and it too is spring sus- 
pended. 

PHILCO MODELS 19, 89 AND 38 

(Continued from page 476) 
should be rubber covered. Possible 
moisture absorption in the insulation 
of the cotton -covered wire may be 
sufficient to produce leakage to ground. 

(8) Oscillator Coil Impregnation: 
In some cases, it may be desirable to 
re -impregnate the oscillator coils in ac- 
cordance with present methods of pro- 
duction. The coil is dipped in hot 
paraffine for twenty seconds. The entire 
coil, including the terminals, is sub- 
merged; the only part which is out of 
the paraffine is a portion of the mount- 
ing leg, thus assuring a good ground 
connection. The coil and the paraffine 
both are allowed to cool until the 
paraffine becomes of considerably heavier 
consistency, at which time the coil is 
again dipped, thus allowing a fairly 
heavy covering over the entire coil. 
The coil is now entirely sealed and will 
not be affected by any moisture 
changes. 

(9) Tuning Condenser: A few tun- 
ing condensers of the Models 89 and 
38 went out of the factory with a 
sanded surface on the bakelite between 
the stator and rotor plates. Moisture 
absorption at this point was sufficient 
to stop oscillation. Changing the tun- 
ing condenser to the type with smooth 
bakelite insulation will correct the 
trouble. In present production, these 
bakelite pieces are dipped in insulating 
varnish to seal all possible openings 
which might absorb moisture. 

(10) Oscillator Sockets: In extreme 
cases it may be necessary to change 
the detector -oscillator tube socket. 
Moisture absorption occasionally takes 
place around the rough edges of the 
socket. 

SERVICE FOR 
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NO RADIO N CAN FFO 

THE SET -TESTED RADIO TUBE 
Factories: 

SALEM, MASS. 
EMPORIUM, PA. 
ST. MARYS, PA. 
CLIFTON. N. J. 

$ Warehouse Stocks In: 
Portland, Ore., Atlanta, Georgia, 
Philadelphia, Pa., Salem, Mass., 
Denver, Col., Los Angeles. Cal.. 

New York. N. Y. 

©1934 H. S. C. 

BE 

A HANDY POCKET MANUAL ... 150 CUTS 
AND DIAGRAMS ... 104 PAGES OF COM- 
PACT, ESSENTIAL INFORMATION SHOWING 
YOU HOW TO GET THE BEST PERFORM- 
ANCE FROM ALMOST EVERY DEVICE EM- 
PLOYING VACUUM TUBES! .. . 

Twice before, Sylvania engineers have 
given you books packed from cover to cover 
with service data that has been a real help 
to you. 

This third, and latest, Sylvania booklet is a 

104 page technical manual that gives you 
essential information on every type of tube. 
In the hands of a radio man it shows the way 
to get the optimum performance from every 
kind of set. 

Here you have complete data on over 90 
types of receiving tubes. Here, also, you have 
the base symbols ... recommended operat- 
ing conditions . . . circuit applications . . . 

amplifier classifications . . . receiver circuit 
diagrams. Over 150 cuts and diagrams in all. 
This book was compiled after months of pains- 

taking research. It is authoritative beyond 
question. And it costs only a dime. 

It's a technical manual you'll find as necessary 
as your voltmeter in service work. Sylvania 
cannot possibly make a profit on it at the 
extremely low price. Just fill in the coupon 
below, attach IOc in stamps, and mail today! 

Yours for IOc. in Stamps 
r- _____---- 

HYGRADE SYLVANIA CORPORATION 
Emporium, Pennsylvania (C-17) 

Please send me the new Sylvania Technical Manual. 
I enclose lOe in stamps. 

Name 

Address 

City State 
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HIGHLIGHTS... 
NOTICE 

The space required for the Annual In- 
dex, and the Review of Oscillators which 
we wished to publish at the earliest pos- 
sible moment, has made it necessary to dis- 
pense with a few of the monthly depart- 
ments. These deletions are not perma- 
nent; the departments will be resumed in 
the January issue. 

We trust that our readers will bear with 
us for this one month, and feel compen- 
sated to some degree by the excellent data 
on test oscillators appearing in this issue. 
-THE EDITORS. 

SERVICE MAN'S FIFTH "BIBLE" 

We have received the fifth volume of 
the "Service Man's Bible"-Rider's Manual 
Volume V, together with the separately 
bound "Complete Index" for Perpetual 
Trouble Shooter's Manuals, Volumes I, 
II, III, IV, and V. 

Volume V is a honey. There are 1200 
pages-more than in any previous volumes 
-giving the circuits, parts values, i -f peaks, 
alignment data, and other valuable dope on 
946 distinct receiver and chassis models. 
A total of 112 manufacturers are repre- 
sented. 

We are particularly taken with the fine 
printing in Rider's Volume V. Great care 
has been taken in the preparation of the 
diagram and other data so that all values, 
parts numbers, etc., can be clearly read. 
Every page is clean-cut. Moreover, all 
necessary servicing data is included with 
each circuit-where such data has been 
made available-with the result that the 
Service Man is assured that he can do a 
complete job without reference to other 
sources of information. 

We wonder how many Service Men take 
advantage of the explanatory text in 
Rider's Manuals? More often than not, 
such data having specific reference to a 
single receiver is also applicable to other 
receivers. A great deal can be learned 
about modern circuits and their function- 
ing by a complete reading of a Rider's 
Manual. This is particularly true of Vol- 
ume V which includes a much greater num- 
ber of circuit explanations than previous 
volumes. These volumes have more than 
one use for the up -and -going Service Man. 

Volume V of the Perpetual Trouble 
Shooter's Manual series is published by 
John F. Rider, 1440 Broadway, New 
York City. Price, $7.50. 

NEW BRUSH REPRESENTATIVE 

Arthur H. Baier, Manufacturer's Repre- 
sentative, 2015 E. 65th St., Cleveland, Ohio, 
has been appointed Ohio representative for 
Brush Developments Co., Cleveland, Ohio. 
Their line comprises Sound -Cell Micro- 
phones, Phonograph Pick-ups, Tweeters. 
Loudspeakers, and the like. 

CURTIS MOVES TO LARGER QUARTERS 

The Curtis Condenser Corporation, 
Cleveland, Ohio, manufacturers of electro- 
lytic condensers for both original equipment 
and replacement, has, because of increased 
business, moved to larger quarters. 

OLD TIMER RETURNS 

Back in the days when the Big Berthas 
were dropping steel on French and English 
trenches, a young fellow by the name of 
Ralph was pounding brass in the radio 
cabin of one of Uncle Sam's destroyers, 
and later whizzing around this country in 
a secret car spotting concealed radio equip- 
ment in use by German spies. 

After the fireworks were over he en- 
tered the radio field and spent a number 
of years with A. H. Grebe and the Lynch 
Manufacturing Company. In those days 
everyone knew Ralph A. Sayres and Ralph 
knew almost everyone. 

Then he vanished, and his name popped 
up from such far away places as Buenos 
Aires, Shanghai and Bombay. But as 
rapidly as he vanished, he returned to the 
old field. He's back with the Lynch Man- 
ufacturing Company and is all set to show 
the Service Man a new kind of resistor. 

Welcome back, Ralph, and lots of luck. 

AIREX MOVES TO NEW QUARTERS 
The Airex Co., one of radio's pioneer 

mail-order houses, have just moved to new 
and much larger quarters at 60 Dey St., 
New York, N. Y. 

The enlarged 1935 Airex Catalog of 
radio parts and accessories is now ready 
for distribution. 

READRITE ANNIVERSARY 
The Readrite Meter Works, Bluffton. 

Ohio, recently enjoyed its thirtieth an- 
niversary. The celebration, conducted by 
the employees, was an unusual event, some 
500 being present at the banquet and double 
that number at the following program. 
Numerous messages of congratulations 
and regrets of , inattendance were read. 
while messages from sales force in at- 
tendance were also presented. 

Moving pictures were shown of the 
plant operations and routine of business, 
all the scenes being taken in the plant. 
Demonstrations of public interest were 
made by the engineering department cover- 
ing broadcasting and receiving, sensitive 
relays in conjunction with photo -electric 
cells, and the like, the purpose being to 
show some of the practical applications of 
instruments made by the Company. 

An address was followed by the pres- 
entation of a diamond ring to Mr. R. L. 
Trinlett in appreciation of his long service 
as Manager of the Company. 

NEW AMERTRAN CATALOG 
The American Transformer Co., 178 

Emmet Street, Newark, N. J., have re- 
cently issued a new catalog on Transfor- 
mers for Audio Amplification and Trans- 
mission. This 32 -page catalog is well il- 
lustrated and contains a great deal of help- 
ful and interesting information and tech- 
nical data on the Amertran line of trans- 
formers. 

Included in this AmerTran catalog are: 
Mixing transformers, line -to -grid trans- 
formers, interstage transformers, inter - 
stage driver transformers, plate -to -line 
transformers, output transformers, line -to - 
sneaker transformers, bridging transfor- 
mers, audio reactors, equalizers, plate - 

filament transformers, filter reactors, fil- 
ament transformers, plate transformers, 
rectifier circuits, power -supply units. 

Copies of this catalog, Bulletin No. 1002 
will be sent on request to the above com- 
pany. 

Also available is a De Luxe Edition of 
this catalog which is 8/x11 inches and 
printed by letterpress on 80 lb. coated 
stock. There is a minimum charge of 10c. 
on this latter catalog to cover the cost 
of postage and mailing. 

SOUND SYSTEMS BULLETINS 

Sound Systems, Inc., recently issued 
Bulletin No. 10 and Preliminary School 
Bulletin. Bulletin No. 10 covers the Type 
PA -101, Series "S" Amplifier, while the 
Preliminary School Bulletin covers educa- 
tional sound systems. 

New Bulletins will be issued frequently 
and are designed for the dealer. Taking 
Bulletin No. 10, for instance, together with 
information in previous pamphlets, the 
dealer in larger cities can bid on and sup- 
ply equipment for hotels, schools, and other 
large installations, while the dealer in the 
small territory can offer the country school 
the less expensive cabinet system, for that 
is the type for which a demand exists in 
the small schools with limited funds, it is 
stated. 

Other Bulletins show hearing -aid devices, 
portable public-address systems and asso- 
ciated equipment, all of which is matched 
and interchangeable to as high a degree as 
is possible. Further information may be 
obtained from Sounds Systems, Inc., 1311 
Terminal Tower, Cleveland, Ohio. 

N. U. OFFERS NEW ALL -WAVE 
OSCILLATOR 

A new All -Wave Oscillator, developed 
by Wireless Egert Engineering Company 
of New York, has been made available to 
service dealers by National Union Radio 
Corporation. 

The features of the new instrument are 
said to include direct reading on funda- 
mentals, full frequency coverage with a 
range of 14 to 3,000 meters (100 to 21,600 
kc), absolute attenuation at highest fre- 
quencies, assured frequency stability, ex- 
treme accuracy with dial readings accurate 
to 1/10 of 1%. 

Mr. H. A. Hutchins, National Union's 
General Sales Manager, stated that this 
All -Wave Oscillator was added to the Na- 
tional Union free shop equipment line after 
a nation-wide survey revealed the desire 
for such an instrument in the servicing of 
modern all -wave sets. 

NEW ATLAS BULLETIN 
The Atlas Resistor Co., 423 Broome 

Street, New York, N. Y., have just issued 
an 8 -page bulletin covering their line of 
resistors. Included is data on pack wound 
resistors, adjustable voltage dividers, 
bleeder resistors with center taps, fixed 
resistors, and replacement voltage dividers. 
Included also is a chart giving type of 
sets, total resistance, resistance sections, 
and list price for their standard replace- 
ment voltage dividers. Further informa- 
tion may be obtained from the above com- 
pany. 
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ANNOUNCEMENT 
The Curtis Condenser Corporation 
announce that they have moved 
into a larger factory where in- 
creased production will enable them 
to promptly fill all orders for 

Ac 
\' Electrolytic 

CONDENSERS 

These condensers are made in 
any size, style or shape-to 
meet your requirements at a 
reasonable price. 
Send for Bulletin showing 
standard styles and sizes. 
Obtainable from live jobbers 

thruout the 
United States and Canada. 

Patent 
No. 18511352 

CURTIS CONDENSER CORP. 
3088 W. 106th Street Cleveland, Ohio 

Full 
Regulation 

Type B Mounting 

GOOD news about good transformers. Halldorson 
announces FULL REGULATION as the feature 

quality of the new line of Halldorson transformers. 
FULL REGULATION insures better tone quality and 
better volume. Regulation in a transformer is said to 
be good if the voltage remains reasonably constant on 
either light or heavy load. In a poorly designed trans- 
former, or where quality is sacrificed to save expense, 
the voltage will fluctuate sharply with load. 

Halldorson transformers with FULL REGULATION 
insure correct voltage, even on overload. Measure the 
voltages in a new type Halldorson transformer under 
different loads and compare the results against other 
brands. Then try them in sets and note the improved 
tone quality and volume. 
Ask your Jobber for hest prices on Full Regulation Halldorson 
Transformers - Nero bulletin listing full line - Free - Write today. 

THE HALLDORSON COMPANY 
4500 Ravenswood Avenue, Chicago 

Halldorson 
goi.,Tans%rmers 

-11 

SERVICE MEN, 

I TAKE MY HAT 

OFF TO YOU! 

OLDSANTA takes his hat off to you because you 
bring people extra pleasure all year around, while he is privi- 
leged to add to their enjoyment only at Christmas time. 

We also take our hats off to you for the excellent work you 
are doing, and especially for your efforts to banish the old 
"3 to 4 hour day" bugaboo in the minds of so many owners 
of battery operated sets. Too many people still believe bat- 
teries must be used only a few hours a day if maximum service 
is to be received. This belief, of course, is no longer true. As 
you know, BURGESS Engineers have proved, in repeated 
tests in BURGESS Laboratories and in actual use, that you 
can gse BURGESS Bat- 
teries 7 or 8 hours a day 
and get every hour of 
service we've built into 
them! 

You double the enjoy- 
ment your customers 
can get from their bat- 
tery operated sets when 
you bring their battery 
knowledge up to date. 
And you render a serv- 
ice second in import- 
ance only to your 
work in bringing sick, 
crippled sets back to 
vigorous health. A 
Merry Christmas and a 
New Year of even 
greater service to you! 
BURGESS BATTERY 
CO., Freeport, Illinois. 

BURGESS 
POWER 
HOUSE 
Costs only $3.20. 
Provides 400 hrs. 
of DRY A" 
Power at less than 
one cent an hour! 

BURGESS "B" 
and "C" Batteries 
Built, like the POWER 
HOUSE, to give long 
service at minimum 
cost per hour. 

BURGESS 
BATTERIES AND FLASHLIGHTS 
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THE FORUM... 

DOCTORS AND SERVICE MEN 

Editor, SERVICE: 
I would like to sit in on the discussion 

of a Service Man being compared to a 
doctor. The comparison may be all right, 
but here are a few angles to look over: 

First, did you ever see a doctor work 
on a patient who cost $9.85 ? 

Second, try to get a doctor to make a 
free call because he did not fix you right 
the first time ... and plenty of times the 
doctor guesses wrong. Third, when the 
patient dies (can't be fixed) the doctor 
gets paid just the same. Fourth, a doctor 
gives you a prescription, you go and get 
it filled and pay him for writing the same. 
Let the Service Man get caught without 
a tube or part ... he may get the job, 
but not the next time, or, if he writes down 
what is needed he does not get the job or 
any pay. 

Now, the move is to keep the radio ser- 
vice profession out of the business end 
of radio, but if anyone can make a living 
in the profession without going into busi- 
ness methods, I would like to hear from 
some of them as I can use the advice- 
especially on how to make money or break 
even on sets costing $9.95, and there are 
quite a few of them in our town. Every 
time one of them comes into the shop it 
costs us to repair it, unless it just needs 
a new tube. 

Welcoming all corners direct or through 
this magazine. 

KEN. STAPLETON, 
Acme Radio Supply, 
628 Quincy, 
Topeka, Kansas. 

(We have known some people who 
weren't worth a plugged nickel, but that's 
beside the point. Of course, Service Men 
aren't doctors, but there are similarities. 
We fear you took us a bit too literally.- 
THE EDITOR.) 

BUSINESS OR PROFESSION? 

Editor, SERVICE: 
I have just read with interest your 

editorial asking what we think of the trend 
in radio servicing and which should come 
first, the business or professional angle. 

My opinion is this : I have never seen 
a man whose heart was in the technical 
end of this business that could also meet the 
complete requirements of the so-called 
dyed-in-the-wool business man. How can 
a man whose heart is in the technical end 
of this business face a customer and tell 
him what a wonderful set these four -tube 
ac -dc jobs are merely because he has sized 
up the man and decided he couldn't buy 
anything more expensive? Again, the so- 
called business man is up against high- 
powered ideas about competition, cut- 
price merchandise and here lately even 
the largest and biggest of the big -business 
radio houses selling salvaged merchandise 
as new. And such practices are being aided 
by the jobbers of the biggest companies in 
the business. 

It is my belief that the technician should 
confine himself to acting in the same capac- 
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ity as a physician who advises his client 
what is best for him and where to get 
it. He should have the most advanced 
equipment available for properly testing 
and adjusting his client's set and not in the 
business of selling new merchandise. Just 
as every physician today does not maintain 
his own hospital. Through local associa- 
tions they should band together and do 
everything possible to put the fear of ex- 
posure into those who are unethical in 
their methods. 

No one knows more than we do how 
increasingly difficult it is going to be- 
come to be able to take all makes of 
sets as they come -and be in a position 
to properly adjust that piece of apparatus 
so that it is in original factory condition. 
How many times, have we seen radios 
which have gone through one so-called 
Service Man's hands after another until 
parts have been substituted to a point 
where the cost of really placing the set in 
proper shape again becomes prohibitive to 
accomplish when it gets into the hands of 
someone who can appreciate how badly it 
has been handled. Now each of these re- 
pairmen have no doubt made a dollar on 
this set as they passed it along. But what 
happened to the customer's property in the 
process? It was gradually being "ser- 
viced" out of existence. 

What is going to happen when we get 
into servicing these new high-fidelity and 
television sets? And if I read the signs, 
we are going to get into this much soft- 
pedaled television before most of us realize 
it. Cathode-ray oscillographs are in my 
opinion going to be an actual necessity and 
as I see it, it's going to cost money to use 
that kind of testing equipment. As I see 
it, only those who are technicians at heart 
will be able to handle this equipment and 
from what I have seen of the big business 
man he will not even want his service de- 
partment to ask for one. What a won- 
derful thing this piece of apparatus is 
and yet how many of the biggest concerns 
have provided them for their own use? 

The Service Man should primarily be a 
technician and his business should be 
purely advisory and whatever profit natur- 
ally comes through the parts and equipment 
needed to give his client or customer the 
satisfaction he desires. 

CARL D. SHORT, 
2715 E. Tremont Ave., 
Bronx, N. Y. 

AUTO -RADIO TROUBLES 

Editor, SERVICE: 
I have read many letters telling what 

certain Service Men did to cure ignition 
noises on auto -radio jobs. These letters 
gave me an impression of finality, as re- 
gards the cure and I should like to give 
your readers some of my own views. 
My experience has been exclusively "Auto - 
Radio" for the past five years and at pres- 
ent I manage the Radio Dept. of United 
Motors Service, Inc., in Philadelphia. 

Motor noise is fairly simple to eliminate 
on most of the '33 and '34 cars when a high 
grade set, such as United Motors, Philco 

or Motorola is used. A standard installa- 
tion and suppression job will almost al- 
ways be satisfactory. The greatest amount 
of trouble comes from the earlier cars 
where the wiring does not run in conduit 
or where the set used is poorly shielded. 
What will often cure noise in one car has 
no effect on another of the same make. 
We service hundreds of cars a month and 
this has been our experience. 

Talking about certain cars, I would sug- 
gest that on the Chevrolet, mount the 
set on the driver's side whenever possible. 
Doing this will also give the customer 
heater room. Run the shielded lead-in as 
far up into the corner post as possible. 
If antenna pick-up occurs only when there 
is a passenger in the front seat, a piece of 
copper screening across the toe and floor 
boards, well grounded, will cure it. 

Some '34 Chevs. will buck or miss at 
very high or low speeds when suppressors 
are used. Wire -wound suppressors will 
correct this. On Oldsmobile, Pontiac or 
other cars that have the ignition coil in 
the center of the dash, a coil shield may 
be made or bought at any United Motors 
Service Station that will prove of great 
help. The high-tension leads on these 
cars should always be shielded. On '33 
Pontiacs, mounting the set on the driver's 
side and bringing the antenna lead-in 
down that side will help a lot in making 
a quiet job. 

All Chrysler made cars, as a rule give 
little trouble. Be sure to carefully peen 
the rotor. Bond all the controls and lines 
going through the dash. 

The following service suggestions on 
United Motors, B. O. P. and Chev. radios 
will prove helpful: 

Earlier model sets, using 89 -type tubes 
in the output were sometimes dead over 
half the dial. This was due to a change 
in the oscillator coil inductance or the 
.000735-mfd mica by-pass. These units are 
critical. Low voltage or a weak osc. tube 
should of course be checked for first. In- 
termittent reception on the Chev. set was 
often due to a bad .002 paper condenser 
across the 4200 -ohm section of the Can- 
dohm strip. Excessive noise or hum is 
usually due to a bad 8-8 mfd electrolytic 
condenser, mounted behind the tuning con- 
denser gang or to a tube with a shorted 
element. 

Fuses blowing are almost always a sure 
sign of a bad vibrator. Replacing this unit 
is really the best thing to do unless the vi- 
brator is practically new. Of course, you 
can usually adjust a unit and get a little 
more use out of it but it's not worth the 
trouble. A new unit will eliminate trouble- 
some comebacks. 

If any readers have any questions re- 
garding service on United Motors, B. O. 
P. and Chevrolet radios, I shall be glad 
to help them in any way, either through 
your columns or a personal letter. 

SIMON CHERRY, 
4940 Boudinot St., 
Phila., Pa. 

(Many thanks for the valuable data and 
the kind offer extended to the readers of 
SERVICE-THE EDITOR.) 
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UI ERSTER C HICAGO 

jmwuìweí A new A C 
rIa-M1I'uuu i 

To help you improve the performance 
of Broadcast Stations . . . of present 
PA systems in Lodge Halls, Theatres, 
Churches, Outdoor sound installations, 
this newest WEBSTER - CHICAGO 
Pre -Amplifier has been designed and 
brought to you. Adaptable for use with 
ribbon, crystal or dynamic micro- 
phones. 

After the most careful research and study of 
Pre -Amplifier requirements this 2 stage unit 
is presented to you possessing an excep- 
tionally high gain of sixty decibels with an 
extraordinary low hum level. 

It is all contained in one unit, there is no aux- 
iliary equipment to buy. Output impedance 
of 200 ohms. Completely electro -statically 
and electro -magnetically shielded. 

Write today for new Bulletin giving complete 
detailed information on this new WEBSTER- 
CHICAGO Pre -Amplifier. 

WEBSTER - CHICAGO is constantly de- 
veloping new sound equipment about which 
you want to be informed. Be sure your name 
is on the list to receive the newest Catalog 
Bulletin sheets. Be sure you know what Best 
There is in Sound Equipment there is to be 
had. 

TUBES 2-6c6's and 
1.84. 

THE WEBSTER COMPANY 3827 West Lake Street 
CHICAGO, ILLINOIS 

STOP MAKING EXCUSES! 
. . . especially when it is so easy 
to give the customer what he has 
a right to expect. 

Don't blame NOISE and lack of short wave receg tie, on 
the radio set or bad location. Dollars to doughiuts it's 
the aerial. To play safe, always recommend and sell 

JL- HI-FI - .Ill,1'l' 
TRADE MARK REGISTERED 

High -Fidelity 

ANTENNA SYSTEMS 

The only system employing 
Lynch GIANT KILLER Cable-the 

king of all transmission lines. Y ou make 
MORE profit. You gain prestige. Your _us'omers 

will tell others. 

"No Radio Can Be Better Than Its Aer al- 
No Aerial Is As Good As a LYNCH Aerial" 

It cannot be duplicated by others. Reports from LYNCH users 
state "Absolutely Miraculous," "Amazing," "Unbelievable," 

"Now we get practically everything that is on the ai-." 

SPECIAL DEALER DEMONSTRATION KIT --s I5 
Operates 4 receivers at the same time on the one aerial 

Full Information on Request 

ARTHUR H. LYNCH, Inc., 227 Fulton St., New York, N.Y. 
PIONEER OF NOISE -REDUCING AERIALS 

DECEMBER, 1934 

GUARANTEED RADIO SERVICE 
Requires the BEST repair parts 

Exact 
Duplicate 

Electrolytic Condensers 

Are The BEST! 
V Identical in every detail. 
V Plainly marked for capacity, 

voltage, part number, make and 
model radio they are for. 

\ Attractive, workmanlike ap- 
pearance. 

V Electrolytic condenser blocks- 
like the one illustrated - are 
available for all popular re- 
ceivers. 

TOBE products are stocked by 
the following jobbers in the 

IUIIIIIIphllllllNut 

TOBE 

Dry Electrolytic 

d -D.0 
10 MED.-130 Vohs D.C. 
SWF,- LOOMMD 

14006 RAS 

states listed :- MAINE 
Frank M. Brown Co., 8 Free St., Portland 
Radio Service Labs., 564 Congress St., Portland. 

NEW HAMPSHIRE 
Radio Service Labs., 1008 Elm St., Manchester 

MASSACHUSETTS 
Northeastern Radio, Inc., 281 Columbus Ave., Boston 
Nutter & Cross, 99.A Milk Street, Boston 
Radio Shack, 46 Brattle St., Boston 
Sager Electrical Supply Co., 201 Congress St., Boston 
Ware Radio Supply Co., 913 Centre St., Brockton 
Electrical Supply Corp., 1739 Mass. Ave., Cambridge 
Woodrow Radio Co., 166 Prospect St., Cambridge 
Ware Radio Supply Co., 813 County St., New Bedford 
Pratt -Lewis Radio Corp. 29 Pearl St., Worcester 
Radio Maintenance Supply Co., 78 Harrison Ave., Worcester 
T. F. Cushing, 345 Worthington St., Springfield 
Springfield Radio Co., 397 Dwight St., Springfield 

TOBE DEUTSCHMANN CORP. 
CANTON, MASSACHUSETTS 
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THE MANUFACTURERS... 
CLOUGH-BRENGLE CATHODE-RAY 
EQUIPMENT 

Cathode-ray oscillograph and oscillogram 
equipment for all laboratory, production, 
radio -servicing, broadcast, and amateur ap- 
plications has just been announced by the 
Clough-Brengle Co., of 1134 W. Austin 
Ave., Chicago, Ill. 

The Model OF Cathode -Ray Oscillo- 
scope, shown in the accompanying illustra- 
tion, employs the standard three-inch cath- 
ode-ray tube, and provides all necessary 
power from a self-contained rectifier and 
filter system. The built-in 60 -cycle sweep 
allows study of Lissajou's figures for ana- 
lyzing voltages and currents. 

Many unusual mechanical features are 
incorporated in the design of this unit, it 

is stated. The cathode-ray tube is housed 
in a separate hood mounted on a swivel 
atop of the power unit. Thus it is shielded 
from the power unit and may be adjusted 
to any angle for convenient observation or 
removed and placed at a distance from the 
power unit. 

Coils for magnetic deflection are available 
for applications requiring this operation. 
Two types of linear -sweep units are also 
available; one provides' a time axis for 
visual curve plotting at frequencies from 
20 to 200,000 cycles per second. This unit 
incorporates a frequency interlock circuit 
that entirely eliminates drift of pattern. All 
units operate entirely from 110 -volt ac, 
and are available for either table or rack 
mounting. 

Complete descriptive bulletins are avail- 
able on request. 

SYLVANIA 6A6 AND 83V ANNOUNCED 

Sylvania 6A6 is a complete Class B out- 
put tube of the heater -cathode type com- 
prised of two triode units in a single bulb. 
Except for the heater rating, which is 0.8 
ampere at 6.3 volts, the characteristics are 
the same as those for Type 53. 

The 6A6 may be used primarily as a 
Class B output tube for ac -operated re- 
ceivers: Power outputs up to 10 watts may 
be obtained when the plate voltage available 
is 300 volts. No grid bias is required. 

By connecting the triode elements in 
párallel, Type 6A6 may be employed as a 
Class A tube, delivering sufficient power to 
drive another 6A6 in a Class B output 
stage to give high output with relatively 
low percentage distortion, it is stated. 

Sylvania 83V is a heater -cathode type, 
high -vacuum rectifier designed for full - 
wave circuit applications. The heater re- 
quires 1.75 amperes at 5 volts. This differs 
from the rating for Type 83, which takes 3 
amperes at 5 volts. The dc output current 
is intermediate between the ratings for 
Type 80 and 5Z3. 
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The 83V is not directly interchangeable 
in some cases with the mercury-vapor 
Type 83, since the recommended maximum 
plate voltage is only 350 volts rms per 
plate and the dc output current is limited 
to 175 milliamperes. 

Characteristics and additional data on 
these types are available on request. 

RADIO CITY MULTITESTERS 

The Model 403A is an improved version 
of Radio City Products Company former 
Model 403 and is designed to be used for 
checking the performance of automobile 
sets and other radios. The Model 403A, 
shown in the accompanying diagram, al- 
though suitable for field work is essentially 
built for shop use. 

Any desired circuit or range is available 
individually merely by changing the posi- 
tion of the selector switch, it is stated. Posi- 
tions are etched on the panel to facilitate 

operation. A tapered compensator insures 
smooth zero adjustment on all ohmmeter 
ranges. 

There are four voltmeter ranges,. namely, 
0-5, 0-50, 0-250, and 0-750. In each range 
the sensitivity of the voltmeter is 2,000 
ohms per volt. 

The three ohmmeter ranges are 0-2,000, 
0-200,000, and 0-2,000,000. There is also 
included a 0-50 milliammeter range and a 
0-500 microampere range. 

The Model 404 Multitester is of the 2,000 
ohms per volt type and is designed for 

portable and laboratory use. It is also 
shown. 

The Model 404 has the same voltmeter, 
microammeter and ohmmeter ranges as the 
Model 403A described above. However, 
the milliammeter in this unit has the fol- 
lowing three ranges: 0-5, 0-50 and 0-250. 

Further information will be furnished by 
the Radio City Products Co., 28 West 
Broadway, New York, N. Y. 

TACO NOISE REJECTOR 
A further refinement in noiseless an- 

tenna systems for all -wave reception is of- 
fered in the variable impedance matching 
of downlead to receiver, which feature is 

made possible by a simple accessory ap- 
plicable to any doublet antenna and re- 
ceiver, it is stated. Known as the Taco 
Noise Rejector, the variable impedance - 
matching unit is a development of the 
Technical Appliance Corp., 27-26 Jackson 
Ave., Long Island City, N. Y. 

The unit is mounted alongside antenna 
and ground binding posts of the receiver 
by means of base lugs. Two short leads 
connect with the receiver, while two screw 
terminals take the twisted -pair downlead 
cable of the usual doublet antenna. With 
the set in operation, the Noise Rejector 
knob is adjusted for maximum transfer 
of signal energy from downlead to set, 
as well as for minimum background noise. 
This knob adjustment really brings about 
the balance between the antenna system 
and the receiver for sensitivity and signals, 
while reducing any remaining noises, it is 
said. 

NEW SHORT-WAVE CONDENSER 

The new No. C-140 Na-Ald Victron 
"AA" Short -Wave Condenser which is in- 
sulated with the new material Victron 
"AA" has a power factor of 0.0002 at 877 
kc which actually improves with an in- 
crease of frequency, it is stated. This 
unit is manufactured by the Alden Products 
Company, 715 Center Street, Brockton, 
Mass. 

Two solder lugs on both rotor and sta - 

J. 
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tor, which are insulated from mounting 
bases yet may easily be grounded, are pro- 
vided for convenient wiring. The two point 
suspension mounting is reinforced by 
soldered brass plates located with uni- 
formity of spacing, and silver pressure 
contact to rotor instead of resistance grease 
film or oxidation skin as in the bearing 
contacts, is used. Further, the universal 
mounting is adaptable to single hole, base, 
panel, stand-off and base stand-off mounts 
with the rotor grounded or insulated from 
the chassis. 

NEW PIONEER GEN -E -MOTOR 
The Model JW-F Gen -E -Motor, a 

motor generator designed to replace vibra- 
tor -type power supplies in Ford -Majestic 
auto radios has just been announced by 
the Pioneer Gen -E -Motor Corp., 466 West 
Superior Street, Chicago. 

This new unit supplies all plate voltages 
from a six -volt storage battery, and fur- 
nishes the exact output voltage required 
by the Ford -Majestic set, it is stated. It 
is compact, fitting easily into the space 
occupied by the vibrator system which 
it replaces. A single plug-in connection is 
the only hook-up required. 

Complete descriptive literature covering 
the Model JW-F is now available. 
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of the rank and file-with 
"CASE RECORDS" 

OF BROADCAST 
RECEIVER REPAIRS 
Add 10,000 hours to 

your service experience! 
ELIMINATE GUESS 

WORK IN YOUR 
SERVICING! 

DON'T PUZZLE 
YOUR PROFITS 
AWAY! 
Your work has already 
been done and record- 
ed for you in CASE 
RECORDS. This 9x12" flexible leatherette 
binder contains 

1,500 
alphabetically and nu- 
merically arranged 
CASE RECORDS of 
successfully completed service jobs. Each Record tells-symptom-parts responsible- electrical values-location, and best replacement or repair. This Manual introduces the fastest technique known to the service profession. $4.75 postpaid with supplements. 

108 receiver makes listed. 3,000 models. 
Capitol Radio Research Laboratories, Inc. 

1503 TWENTY-FIRST STREET, N. W., WASHINGTON, D. C. 
Originators of Case Record Servicing Technique 

Please send me complete information on "CASE RECORDS OF BROAD- CAST RECEIVER REPAIRS" and your Introductory DATA SHEET offer. I understand that this does not obligate me in any way. 

NAME 

ADDRESS 

f//idi 
Offers a New and Essential Instrument 

o 

00000 OOOOO ® 

THE RADIART VIBRATOR TESTER 
TESTS EVERY KNOWN MAKE AND TYPE 

OF AUTO RADIO VIBRATOR 
Now you can test vibrators just like tubes. Guess- 
work is no longer necessary. The Radiant Vibrator 
Tester tests every known type of vibrator. Simple 
to operate and an English reading meter tells you 
and your customer definitely whether the vibrator 
in his auto radio is satisfactory or should be re- 
placed. Available for battery or AC operation. 
Guaranteed against obsolescence. Priced remark- 
ably low. You NEED this instrument. Write now for 
the complete story. 

THE RADIART CORPORATION 
133RD at SHAW AVENUE CLEVELAND, OHIO 

DECEMBER, 1934 

IT PAYS TO USE 
KENYON 

TRANSFORMERS 

There is a KENYON 

Transformer for Every Purpose 

Our Standard Line is probably the most 
popular replacement line used by 

Servicemen today. It includes: 

INPUTS, OUTPUTS, AUDIO, LINE 
CHOKES, Microphone Filament and 
Dreadnaught TRANSMITTING TRANS- 
FORMERS. We can also supply you 
4uickly with any special transformer or 
choke at real low prices. 

Kenyon's Free Service Data is extremely 
valuable to all Servicemen. Get a copy 
from your distributor or write to us direct, 
giving his name. 

KENYON 
TRANSFORMER CO., Inc. 
840 Barry Street, New York City Y 

A 

UNIVERSAL OUTPUT 
and INPUT -Audio 
TRANSFORMERS 

MULTI -TAP OUTPUT 
The Universal primary and the tapped secondary. 
from 2 to 30 ohms in 2 ohm steps, makes it pos- 
sible to feed practically any straight or push- 
pull output stage to any rlt'namic speaker. 

UNIVERSAL 
INPUT AUDIO 
cas efficiently feed an, 
straight or push-pull au- 
dio stage on either A.C. 
or D.C. sets. 

No 1337 Universal - Physically 
may be mounted on end or side. Slots in base 
allow wide range of adaptability without re - 
drilling panel. Overall dimensions: 2" x 2%" x 
1r/i". Mtg. Centers: 1''/q" x W' to 1-9/16" or 
15f" x 'A" to 17/". Service Engineers should 
always have one or more of each in their 
emergency stock. 
The above are typical of the GENERAL group of Dower-audio--input-filament- tine-mike-amateur--class "B" transformers, chokes, auto -radio "B" units and 
vibrators. The most comprehensive line of replacement units from one manufacturing 
source of supply-service engineers' every need. 
All GENERAL transformers are of high test silicon steel, all coils are high vacuum 
impregnated, removing all moisture, and assuring permanent dependable performance 
under any climatic conditions. 
GENERAI, QUALITY assures set -owner satisfaction and dealer profit. 

"Multi -Tap" 

9)114 

Guide, listing 

fbtthEJlSkthqf 
modolu 

of radios 

e 

which you 
can immedi. 
.tapely Power with one of only five (5) "Multi -Tap" Power Transformers. 

r MAIL THIS TODAY 
1GENERAL TRANSFORMER CORPORATION 

502 S. Throop St., Chicago, Ill. 
Send me without charge a copy of "Multi -Tap" Guide with name 

of nearest distributor. 
Name 
Address 

No. 3205 

City.......... State . .... ....... 
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MANUFACTURERS-continued 

MULTIPLE RADIO OUTLET 
ANTENNA SYSTEM 

A single aerial swung high above the 
roof for maximum signal pickup may be 
used by several radio sets without inter- 
ference or loss of efficiency due to a mul- 
tiple radio outlet system now made avail- 
able. 

The present multiple radio outlet antenna 
system is a development of the basic en- 
gineering work of Amy, Aceves & King, 
Inc., and is licensed under their patent. 
It begins with the usual aerial and a 
downlead cable stretched taut between 
standoff insulators and running a bit to one 
side of vertical row of windows, prefer- 
ably those of the living rooms in the mul- 

ti -family house. Opposite each floor the 
insulated downlead cable is bared for an 
inch and tapped by the pigtail lead from 
the outlet unit shown in the illustration. 
The pigtail lead passes through a 3/16" 
hole in the window casing to the unit 
mounted inside. A small screw clamp in- 
sures contact between pigtail lead and 
downlead cable. 

Lastly, the downlead terminates at the 
terminal unit binding post, this unit be- 
ing provided with its own ground clamp 
for mounting on any convenient radiator 
or water pipe scraped of paint or gilt for 
positive connection. 

Several radio sets may be connected 
to the single aerial and downlead, by hav- 
ing as many outlet units as radio sets. 
Only one terminal unit is required for a 
given aerial and downlead. 

Once installed, it is said that the system 
is available for any sets ... broadcast, 
short-wave and all -wave ... offering the 
antenna connection through the outlet unit 
mounted on the inside window casing which 
may be concealed by curtain or drape. 

The components of this multi -set antenna 
system, as well as complete kits, are avail- 
able through the Technical Appliance Cor- 
poration of 27-26 Jackson Avenue, Long 
Island City, N. Y. 

DETECTIVE AGENCY EQUIPMENT 

Sound Systems, Inc., Cleveland, Ohio, has 
developed amplifier equipment for Detec- 
tive Agency work. The same equipment is 
being used by industrial organizations, es - 
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pecially those whose business brings them 
in close contact with the public, it is stated. 

The new crystal microphone is light and 
inconspicuous and its sensitivity is such 
that it can be hidden in a room and con- 
versation in the room can be clearly un- 
derstood at a remote point. A small light 
weight amplifier is supplied in a "handy" 
case with a set of headphones. The value 
of the instrument is largely in the crystal 
microphone unit. This microphone is 
sturdy, and can be used in any position. 
It is a self -energized unit, making it adap- 
table for remote work. 

With this same equipment, a contact 
microphone is also available. In locations 
where access to a room cannot be gained, 
a detective may place the contact micro- 
phone against the outside of a door, for 
instance, and conversation in the room 
will be thoroughly audible. Generally 
speaking, the surface to which the contact 
microphone is attached becomes the dia- 
phragm, and the driving pin on a spring 
shaft is connected by contact directly to 
the crystal element in the microphone. 

Detective Agencies, using this equip- 
ment, find it more valuable in their work 
than anything heretofore available, it is 
said. 

NEW MINIATURE AUDIO TRANSFORMERS 

American Transformer Company, New- 
ark, N. J., have announced a new standard 
line of high -quality miniature audio 
transformers. These units have frequency 
characteristics uniform within plus or 
minus one db from 30 to 12,000 cycles and 
are intended for use in portable ampli- 
fiers. 

An important advantage claimed for 
AmerTran Miniature De Luxe Transfor- 
mers is that they are self -shielded both 
electro -magnetically and electrostatically 
through special construction rather than 
with heavy cast-iron mountings. This fact 
together with the excellent frequency char- 
acteristics of these units makes possible 
the construction of portable equipment of 
light weight and small size but with 
performance characteristics equalling high - 
quality standard apparatus, it is stated. 

The AmerTran Miniature De Luxe line 
is furnished in light -weight aluminum 
mountings requiring only 5154 square in- 
ches mounting space as compared with ap- 
proximately 10 square inches for a 
standard shielded transformer. The aver- 
age unit weighs only 20 oz. as compared 
with 3 lbs. for a standard transformer. 
The line includes 15 standard designs. 

UNIVERSAL DYNAMIC TEST SPEAKER 

The Radolek Company, Chicago, Ill.. 
have announced the "Dynatest Speaker," 
made by the Oxford Radio Corporation for 
Radolek. It is an electrodynamic speaker 
with an 11,000 -ohm field coil tapped at 
eight points to match the resistance re- 
quired by practically all radio sets employ- 
ing electrodynamic speakers with resist- 
ance between 250 and 11,000 ohms. The 
unit is shown in the accompanying illustra- 
tion. 

Two special taps permit use of the 
Dynatest with sets having a tapped speaker 
field. Two special voice -coil impedance - 
matching transformers with eight taps 
each may be adjusted to match any power - 
tube output or any output transformer. 

The speaker has a 6/" outside cone 
diameter and is mounted with three 8 -point 
tap switches in a portable fabrikoid covered 
carrying case, 12" x 12" x 6". The voice 
coil will carry peaks of 10 watts or 5 watts 
steady signal. 

The Dynatest Speaker is intended for 
use by radio Service Men as a substitute 
speaker for any radio chassis brought to 
their shop for repair without its regular 
speaker; as a test speaker for use on the 
"job" to determine if the regular speaker 
is at fault; and as a temporary portable 
public-address speaker. 

All connections are made with binding 
posts having self-contained jacks for 
"Banana" plug test leads as well as pin 
jacks or spade -tip connections. An output 
meter may be connected to binding posts 
provided for that purpose without cutting 
into the wiring or using special adapters 
in the receiver, it is stated. 

THE SNAPPER 
The Snapper, shown in the accompany- 

ing illustration, is a radio test tool de- 
signed for use as a test clip, a contact prod, 
and a retriever. The lang tube is of in- 
sulating material and is fitted with spring 
contact jaws on one end, these jaws being 
operated by a push of the thumb, and pull 
of the first two fingers, on the other end, 

The cord or wire test lead is connected 
under the insulated knob binding post. 

Since the overall length of the unit is 
seven inches, it permits test contacts deep 
into the receiver with the insulation af- 
fording protection against short circuits. 
The clip jaws may be used to make quick 
prod contacts ; and small screws, nuts and 
other odds and ends that may be acciden- 
tally dropped into inaccessible places may 
be quickly retrieved by use of this instru- 
ment, it is stated. 

This radio tool is manufactured by the 
Mueller Electric Co., 1583 East 31st St., 
Cleveland, Ohio. 
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Manufacturers of 
QUALITY RADIO SUPPLIES 

Servicemen, Amateurs and Experimenters know that 
ICA stands for QUALITY. Insist upon ICA products 
for reliability and dependability. The list prices shown 

are subject to a discount of 40% when purchased through 
your Jobber or favorite Mail Order House . . or send 
your order direct naming Jobber and we will see that you 
are promptly supplied. 

LOCK -SOCKET WRENCH and 
SCREW DRIVER SET 

Just what the radio serviceman or fan needs. 
Consists of 11 parts. Hi -grade steel, cadmium 
plated. Screw driver and handle, hex handles and extensions and socket wrenches: %", 5/16", 11/32", % , 7//16". Also 1 knurled socket wrench to fit 8/16" to %" $2.00 double hex nuts. List 

NEUTRALIZING AND 
ALIGNING 
TOOL KIT 

With carrying case. 
Includes every pos- 
sible combination of 
convenient neutral- 
izing tools which 
servicemen MUST 
have. 12 separate 
and distinct tele- 
scoping parts some 

of which can be used for several 
operations. Seppi ed in black leather- 
ette vest pocket case. List $4.00 price complete W 

11 

RADIO SCREW DRIVER 
INSULOID HANDLE 

Five special hi -carbon steel 
radio screw drivers. Insu- 
loid handle permits posi- 
tive Insulation and grip. 
Just what every serviceman, 
amateur and experimenter 
needs. Sizes: 4%x%", 6x 
3/16", 7%x3/16", 81/2x 
3/16", 1014x8/18". List 
price complete with 01.75 
leatherette case.. vF 

NEW ALL WAVE DOUBLE 
DOUBLET ANTENNA 

New type noise reducing system for 
all -wave and short wave receivers. 
Big improvement over ordinary doublet 
antennas. 60 ft. span; List price $5.50. 
Special 34 ft. span where there are 
space limitations 
List price $6.00 

KIT 

FREE CATALOG 
Just off the pressi 
Hundreds of latest 
developments for 
servicemen. Big 
selection of S.W. 
Parts, Bits, etc. 
Get you FREE 
copy ttday. Ad- 
drese Dspt. 8-124 

INSULINE CORP. OF AMERICA 
23-25 PARK PLACE NEW YORK, N.Y. 

"TECHNICAL EXCELLENCE AND SUPERIOR PER- 

FORMANCE HAVE LED THOUSANDS TO DEPEND 

COMPLETELY UPON ASTATIC CRYSTAL DEVICES." 

Crystal Microphone D-104 
Professional in appearance but 
rugged in construction, the Asiatic 
crystal microphone is especially 
adaptable to remote control ser- 
vice and Public Address systems. 
Built to withstand rough handling 
without adjustment, the D-104 
crystal microphone will give re- 
markable performance and long 
service in this field. 

Astatic Crystal S -type Transcription Pickup 

Licensed under 
Brush Develop- 
ment Co. patents. 

This light 
weight pickup is especially recommended for studio re- 
production, and has been found highly satisfactory in 
the reproduction of transcription recordings. 

ASIATIC MICROPHONE LABORATORY, Inc. 
Youngstown, Ohio, U. S. A. 

DECEMBER, 1934 

TAKE A PEEK!, 
AT 

THESE 
BARGAINS 

REPLACEMENT 
jped P/R PARTS 

./ / LG/ 
Here are Just a few reasons why Radio Servicemen all over 
the country rind that it pays to buy from Wholesale Radio 
Service Company. These Bargains are typical of the many 
amazing values to be found in the great WHOLESALE 
192 -page 1935 Catalog. We can't list all the 50,000 items but you can 

recognize a value when it is presented to you. Order by number direct from 
this ad-and get your FREE copy of Catalog No. 56 if you do not have 
one already. 

SPECIAL 4 -TUBE MIDGET TRANSFORMER 
A midget transformer especially designed for use in the popular "Cigar Box" 
midgets. Has windings; 2% volts. C.T. at 3.75 amps. for two heater and 

one power tubes; 5 volts at 2 amps. for 80 rectifier. Pri- 
mary 110-120 volts, 60 cycles. High voltage secondary de- 
livers 650 volts. C.T. at 40 M.A. Mounting area 3x21/2". 
Mounting dimensions 2%x2". Flush mounting t ye, tor 
mounting on top of chassis. Excellent to use for building 
S. W. converters, to A.C. powered signal gen- 
erators or oscillators, or in short wave pre - 
selectors. Shpg. wt. 4 lbs. VXC 1521. 67 

8 -TUBE POWER TRANSFORMER FOR 6.3 V. TUBES 
A flush Mounting transformer which will 8nd many uses 
for the set builder or for general replacement work in the 
newer type sets. Has the following specifications: Primary 
for 105-120 volts, 50-60 cycles A.C.. High voltage secondary 

300/350 volts at 110 M. A., 6.3 volts C. T. at 

7 
2.9 amps. (for 5 heaters and power tubes), 
5 volts at 2 amps (for 80 rectifier). Size 8% 
x31%" Shpg. wgt. 6 lbs. No. VXC 1806. 4-5 

POLYMET .0001 MFD. CONDENSER 
A small item but a BIG BARGAIN. These 
units are tested at 600 volts. Moisture proof 
bakelite case. No. VXC 3817 List 
Price 25c. Your cost, each 2c or 
10 for 15c. 

I!. 

t' 

PACENT OVERSIZED P.P. INPUT TRANSFORMERS 
These oversize audio transformers employ heavy duty high per- 
meability iroh ores affording excellent frequency response. 
Two types available, both base mounting. One fully shielded, 
the other a mounting strap unit. Ideal for use as general 

replacement units; will improve tone quality. Over- 
all ratio; 2% to 1. Size of shielded input 3%x2% 
x21". Size of strap mounting type 3%x2%x2%.". 
VXC 1808 Unshielded Input (illustrated) 79c; VXC 
1807 Shielded Input 95e. 790 . 

SPECIAL! P.P. OUTPUT TRANSFORMER 
To match 45's, 71A's or 50's. A popular type strap 
mounting unit that is ideal for use in midget receivers. 
Will match the output of D.P. 95, 71A or 50 type tubes 

III J to any dynamic speaker having a voice coil 
of 5-15 ohms. Has long leads for direct 
connections. Size 1%xl34" Shpg. Wgt. 2 
lbs. VXC 1637. 

2.5 VOLT FILAMENT TRANSFORMER 
A ruggedly built transformer, semi -open type strap mount- 
ing. Delivers 2.5 volts at 3.5 amps (for 2 type 24, 27. 35. 
etc., or 3 58, 57, 58, etc.) Primary for 110 volte. 80 

cycles A.C. 1000 volt insulation. Long leads 
for connections. Size 234x2x1%". VXC 1836. 

39c 

350 

WHOLESALE RADIO SERVICE COMPANY 
100 Sixth Avenue, Dept. 174, New York City 

( ) Send me your FREE 36 pg. BARGAIN SUPLEMENT. 
( ) Send me the order in attached letter. 

Name................................................................... 
Address 
City State 

WHOLESALE RADIO SERVICE CQ.loc 

NEW YORK I NEWARK ATLANTA 
100 Sixth Ave. 219 Central Ave.I 430 W.PeachtreeSt.,N.W. 
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START 1935 RIGHT 

Modern Receiving Sets are now coming 
up for servicing. Can you locate the 
trouble quickly? Time wasted in trouble 
shooting cuts down profit-dissatisfies 
customers-loses business. 

ALL -W 
RECEIVER HIGH-FIDELITY 

RECEIVER 
DESIGN 

G.S.GRANGrR 

MANSON PU 
521 rriN 

52 hrH L'kttvCO' 
52Nnf N'VE' N 

. roºe 

Increase your efficiency and earnings 
by thoroughly understanding Modern 
Receiver Design as explained clearly 
and completely in- 

The Three New Books 
by 

G. S. GRANGER 

BROADCAST RECEIVER DESIGN 
ALL -WAVE RECEIVER DESIGN 

HIGH - FIDELITY RECEIVER 
DESIGN 

100 PAGES 40 ILLUSTRATIONS 

50 Cents per Volume Complete Set, $1.00 

You cannot afford to be without these three 
volumes. They form an indispensable part of 
your kit. 

MANSON PUBLISHING COMPANY 
521 Fifth Avenue New York, N. Y. 

Gentlemen: 
Send me postpaid volumes checked below, for which I enclose 

S 

Broadcast Receiver Design Sec 

All -Wave Receiver Design Sec 

High -Fidelity Receiver Design Sec 

Complete Set. Three Volumes 51.00 

Name 

Address 

490 

National Union plays Santa Claus 
to Service experts all year round! 

NATIONAL 
UNION gives tube testers, set analyzers, oscillators and 

service manuals with tube purchases. National Union gives these 
valuable instruments and servicing books so that service dealers can build 
a bigger better more efficient business for themselves. The instruments 
are all brand new models made by such famous makers as Supreme, Ilickok. 
Triplett and Egert. The manuals are compiled by John F. Rider. 

The alert Service -Dealer who equips himself the easy National Union way 
knows his equipment is backed both by the maker and National Union. 

National Union gives service charts and data not available from any other 
single source. 
National Union gives sales promotion aids and business forms. 

National Union supplies radio tubes which are acclaimed by experimenters, 
amateurs and service experts for their accuracy and superiority. National 
Union tubes never fail to build customer good will. You can quickly prove 
this fact to yourself as thousands have already done. 

Let National Union play Santa Claus to you Mr. Service -Dealer by giving 
you the instruments you need and giving your customers the fine radio 
performance they should demand! 

National Union Radio Corp. of N. Y. 
400 Madison Ave., New York City S 12-34 

Tell me about - 
Name 
Address 
City State 

SEND 

COUPON 

NOW 

AIREX CO., INC. 
60 DEY STREET NEW YORK 

Note New Address 
Our ever increasing volume of business made it 
necessary to move to our modern new home. 
Greatly enlarged space, permitting us to carry 
even larger stocks of nationally known merchan- 
dise at lowest prices, assures 24 -hour service. 

New 1935 Catalog Ready 
A thousand and one items essential to every service man 
fully illustrated and described. Write for your copy now 
-the low prices will surprise you. 

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 ser- 
vicing 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 Service' Mèri 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. 

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

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

ON THE JOB DEPARTMENT 

SAY You SAW IT IN SER\'ICE SERVICE FOR. 
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P:\C 7 includes 2 Permanent - 
Magnet Dynamic Speakers, 
Amplifier, Crystal "Mike" 

and Cables. 
PRICE. COMPLETE WITH 

PORTABLE 
P.A. 

Special 
for 

DANCE 
BANDS 
Automatic 
Turntable 

for FUNERAL 
PARLORS 

TUBES, $125.00 

Sound Systems, Inc. 
1311 TERMINAL TOWER CLEVELAND, OHIO 

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 

s( 

-A FEW GOOD TERRITORIES STILL OPEN " 
REPRESENT US - THERE IS GOOD MONEY IN IT! 

MAKERS OF 

FREE 
EDGE 

AND vo'cE 
CONE ASSEMBLIES COIL 

BAKELITE 
B°BBABs 

S 

ALL 
OgidcA 

We also Manufacture Various Types of Magnetic Speakers 
We can Supply and Remedy Your Speaker Needs 

SPEAKER MANUFACTURERS SINCE 1921 

LEOTONE RADIO CO. 63 Dey Street, New York City 

TEST MORE TUBES IN 1935! 
... THIS COMPACT 

DAYRAD 
will help you do it! 

Stakes complete test of all tubes, 
easy as ABC and QUICK! Selector 
switch method, combination sockets 
make it flexible for future type 
tubes. Cathode Release Short Tests, 
originated by DayraD. Tests all types 
of dual tubes. English reading dial. 
Enclosed in neat, sturdy case. Oper- 
ates on 100 to 135 volts, 60 cycle. 
ORDER TODAY ! Boost your 1935 
business. This tester equals or betters 
performance of testers many times 
its price. Accurate, ver- ONLY 
sattle, light, compact- $24.75 a money-maker! Order 
or write for further 25 cycle, $2 Cover, hinging at top, not shcwn here. 
facts. additional Size 9%" x 8ei," x 41" 
THE RADIO PRODUCTS CO., 125 Sunrise Place, Dayton, O. 

DECEMBER, 1934 

Now 1935 TESTING 

Ready! EQUIPMENT Catalog 

SAVE MONEY on DEPENDABLE testing equipment 
without sacrificing quality, efficiency or convenience. 
Radio City 1935 Catalog fully describes most up-to- 

date and economical Tube Testers, Analyzers, Multitesters 
and Analyzer Units. Also Shunts, Multipliers and Switches. 
Testers and Analyzers complete, ready to operate, or in 
dollar -saving, easy -to -assemble kit form. 

Mail Coupon For FREE COPY 

RADIO CITY PRODUCTS Co. 
28.30 W. Broadway, New York 

Name 

Address ...... 

Request 
For Catalog 

S-12 

D 

E 

P 

E 

N 

D 

A 

B 

L 

E 

qifouwiemen 
coR°"F. 

-me .. 

rr nRoffil I:64 )7MP 

184 PAGES of the most versatile 
line of radio and equipment of any 
Mail Order concern in the country. 
SEND FOR YOUR COPY TODAY! 

192 PAGES tells how to make BIG MONEY in short-wave 
and public address paraphernalia. Bound in a sturdy 
Cardinal Red LEATHERETTE COVER. An indispensable 
asset to your library. 50c. 

TRY -MO RADIO CO., Inc., 85 -SE Cortland St., New York, N.Y. 

Introducing the NEW 
RIBBON "MIKE" 
IIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIlJIIIIlIIJIIIIJIIIJiiii 

Improved in Style and Performance 
Excellent fidelity characteristics-Free from back- 
ground noise-directional- not affected by 
temperature changes or humidity-completely 
assembled with matching transformers with 200 
or 500 ohm impedance - frequency response 
from 60 to 10,000 C.P.S. 

$15.00"L"Dealers Price S $ 
MODEL 

:Tjij'iLo, 

, ORDER DIRECT OR FROM YOUR 

LABORATORIES 
24 WEST 22nd STREET, NEW YORK, 

SAY YOU SAVV IT 1 s SERVICE 

JOBBER 

N. Y. 

You need this new 1935 ALLIED Catalog! Over 
100 pages of highest quality standard radio 
equipment-thousands of exact duplicate parts- 
all leading makes of test instruments. Before 
you buy, consult your new ALLIED Catalog-it 
will help you give better service at bigger 
profits. Send for this new 1935 Catalog now. 

r---aALLIED 4 RADIO 
C O R P n RATI n 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. 

a -al 

Name 

Address 

City 
a 
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CRYSTAL MICROPHONES 

wc.o.i-mw 

in a Series of New Advanced Models 

now available at 

"Microphone Headquarters" 
Built to the same high standards as our well-known 
Carbon and Condenser types ... Advanced engi- 
neering features, with a background of years of 
microphone development experience. 

(Licensed under Brush Development Co. Patents) 

See your Jobber for complete 
details, or write to us 

SHURE I3ROTHERS COMPANY 

215 WEST HURON ST CHICAGO, 11.1 . INOIS 

III 
DYNATEST! 

2.New Radolek 
Dynamic Test- 
ing Speaker for 

use with any radio 
chassis. 

Now you don't have 
to remove the speaker 
when you bring a set 
to your shop for test. 

The DYNATEST 
Speaker has a multi - 
tapped field coil which 
matches the circuits of 
practically all radios. 

Two special transformers permit matching the voice 
coil of the DYNATEST Speaker to any output circuit. 

Three rugged heavy duty rotary switches control the 
selection of the proper speaker field and matching of the 
voice coil circuit to the chassis under test. Simplified 
instructions! 

Latest type binding posts take wire, pintips, or banana 
style jack plugs. Handy connections for output meter 
which is protected from D.C. circuit. Speaker handles 
5 to 10 watts power. 

Supplied in a portable black fabricoid case, 12"x12"x6". 
Suitable for portable P.A. work! 

Order your DYNATEST Speaker Now! Net price to 
the radio profession $13.23. Made by Oxford, pioneer 
speaker manufacturer, for Radolek Co. Send for Your 
1935 Radolek Profit Guide. 

THE R A D O L E K co. 
585 W. Randolph Street 

CH ICAGO 

When Choosing 
a Radio School 

Consider the advantages 
afforded by the long-estab- 
lished 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 
(or 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 resident school. 

Catalog on Request 

RCA INSTITUTES, Inc. 
Dept. SV -34 

75 Varick Street, New York 
1154 Merchandise Mart, Chicago 

WIREWATT RESISTORS 

MEAN LARGER PROFITS 

FOR 

YOU! 
Wirewatt resistors will increase your profits be- 

cause they eliminate return calls; when a Wirewatt 
is installed, you can forget about voltage and tem- 
perature coefficients or deterioration because of 
aging. Wirewatts always have the same resistance 
regardless of impressed voltage. 

Wirewatt resistors are the ideal one -watt re- 
placement units for all jobs requiring a resistance 
of 25,000 ohms or less. They may be had in single 
section or center -tapped types in all needed re- 
sistance values. For a complete list and descrip- 
tion of these units see Catalog Nd. 10; the coupon 
below will bring your copy at once. 

MANUFACTURING 
627 N. ALBANY AVE. 

COMPANY 
CHICAGO, ILL. 

NAME 

ADDRESS 

CITY STATE 

Aerovox Corp. 494 
Airex Co., Inc. 490 
Allied Radio Corp. 491 
Astatic Microphone Labs., Inc. 489 

Bruno Laboratories 491 
Burgess Battery Co 483 

Capitol Radio Eng. Inst. 494 
Capitol Radio Research Labs., 

Inc. 487 
Central Radio Labs. 457 
Cornell-Dubilier Corp. 457 
Curtis Condenser Corp. 483 

General Transformer Corp 487 

Halldorson Co., The 483 
Hygrade Sylvania Corp. 481 

Insuline Corp. of America 489 

INDEX TO ADVERTISERS 

Kenyon Transformer Co., Inc.. 487 

Leotone Radio Co. 491 
Lynch, Inc., Arthur H. 485 

Mallory & Co., P. R. 460 
Manson Publishing Co 490 
National Union Radio Corp. of 

N. Y. 490 

Ohmite Mfg. Co. 492 

RCA Institutes, Inc. 492 
RCA Radiotron Co.. Inc. 

Fourth Cover 
Itadiart +Corp.,- The 487 

dio City Products Co. 491 
Radio Products Co., The 491 
Radolek Co., Thd 492 
Rider, John F. t 455 

Sears, Roebuck & Co. 494 
Shure Brothers Co. 492 
Solar Mfg. Corp. 491 
Sound Systems, Inc. 491 
Standard Transformer Corp. 

Second Cover 
Technical Appliance Corp 445 
Thordarson Elec. Mfg. Co 459 
Tobe Deutschmann Corp.... 485-494 
Triplett Elec. Inst. Co. 459 
Try -Mo Radio Co., Inc 491 

Webster Co., The 485 
Wholesale Radio Service Co , 

Inc. 489 
Wolf -New York, Inc 490 

Yaxley Mfg. Co., Inc. 460 

492 SAY You SAW IT IN 'SERVICE SERVICE FOR 
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1 0 , 0 0 0! 
Yes, 10,000-That's the number of SERVICE 
copies printed this month. Next month it will 
have to be close to 11,000. 

The present paid circulation is approximately 9,500. 
It will be covered by an audit at the end of the year. 

0f course we know that our readers actually num- 
ber many more than 10,000 (for each copy of 
Service is read by two and sometimes as many as 

five or six servicemen during the month.) 

However we can use more. Pass the word to your 
associates. Use the group plan. 

And to all of our readers- 

A Very Merry Christmas 

and a 

Successful New Year 

SERVICE 

DECEMBER, 1934 493 
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Radio Repair Men ... Amateurs 

, Roebuck and Co., The World's Largest 
Mail Order Company (in the Radio and Parts business 
for almost 20 years) announce for restricted distribu- 
tion a new Radio Parts and Amateur Equipment 
Catalog. 

24 -HOUR SERVICE 
Everything carried in stock-the broadest guarantee 
ever written-complete satisfaction or your money 
refunded. 

Write today for catalog No. 55S61 We will put your 
name on our mailing list and send you this big, new 
catalog as soon as it is off the press. 

Sears, Roebuck and Co., Chicago, Ili. 

55S61 

is specified .. . 

Yes, in the majority of radio and elec- 
tronic assemblies Aerovox components 
are specified. Not just advertising . 

nor paid -for publicity ... nor favoritism. 
Aerovox is specified because Aerovox 
components offer quality and service at 
a within -reach price. 

MICA . . . Aerovox units recognized as 
most accurate units obtainable for pre- 
cision work. 
PAPER . Conservative Aerovox rat- 
ings sought for longest service life... 
adequate safety margin . . . lowest 
losses. 
ELECTROLYTIC ... hermetic sealing 

all -aluminum corrosion -proof con- 
struction . surge -proof spacers . . . 

characteristically Aerovox. 

and RESISTORS . . . complete line 
. carbon, wire -wound vitreous - 
enamel, lavite, wire -wound strip, grid 
leak . . . fit companions for Aerovox 
condensers. 

NEW CATALOG ... just off press .. . 

1935 Edition . sent on request. Also 
sample copy of our monthly Research 
Worker. Ask your nearest Aerovox job- 
ber to show you the line. 

CORPORATION 
80 Washington St. Brooklyn, N. Y. 

494 

Thousands of Servicemen Say The 

CONDENSER ANALYZER 
"greatly simplifies radio service." 

"I certainly am more than pleased with the TOBE 
CONDENSER ANALYZER and don't see how any 

real service organization could do without it. It 
has certainly located troubles for me which 

might have taken hours otherwise. I cannot 
praise it too highly and feel that it is a 

laboratory instrument-there is no guessing 
about the state of a condenser with this 

tester. " Paul C. Conover, University of 
Illinois, Champaign, Ill. 

Only $11.40 net to servicemen. 
e ..A 

TOBE products are stocked by the following jobbers in 
the states listed here. 

RHODE ISLAND 
W. H. Edwards & Co., 32 Broadway, Providence 
Northeastern Radio, Inc., 34 Broadway, Providence 

CONNECTICUT 
D'Elia Electric Co., 1330 Fairfield Ave., Bridgeport 
Hatry & Young, 203 Ann St., Hartford 
United Radio Service Co., 616 Main St., New Britain 

NEW JERSEY 
Trade Radio Service, 55 Essex St., Hackensack 
B & O Radio, Inc. 23 Sussex Ave., Newark 
Aaron Lippman & Co., 272 Central Ave., Newark 
Itennett's Radio Supplies, 105 Lewis St., Perth Amboy 

MARYLAND 
Mattson's, 633 W. North Ave., Baltimore 

WASHINGTON, D. C. 
Capitol Radio Wholesalers, 3167 Mt. Pleasant St., N. W. 
National Electrical Supply Company, 1328-30 New York Ave. 
Southern Wholesalers, Inc., 1518 L St., N. W. 

TORE DEUTSCHMANN CORP. 
CANTON, MASSACHUSETTS 

411M.11131111v 

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

Practical Radio Engineering. 

WHY AREN'T THERE 
48 HOURS IN A DAY? 
Every serviceman wishes that a day was twice as 
Iong, so he cpuld do more jobs ... but it isn't 
hours you need r.. it's a practical, technical educa- 
tion in radio servicing. CREI training will increase 
your income by increasing your efficiency so that 
you will be able to handle more jobs in less time. 

The Service Man Today must be The 
Service "Engineer" Tomorrow! 

The constant improvements in Radio make it 
necessary for every man to keep pace with the 
industry ... and CREI, through its practical radio 
engineering courses, provides you with the "tools" 
to build a definite future as a Service "Engineer." 
Let us tell you just what CREI can do for YOU 
and how easy it is to pay. 

* FREE! 40 page illustrated booklet on request. 

Capitol Radio Engineering Institute 
Dept. S-12 

I4th & Park Rd., N.W., WASHINGTON, D.C. 

SAY You SAW IT IN SERVICE SERVICE 
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RADIO 

ENGINEERING 

Covering the design, production, 
engineering and test Of radio Re- 
ceivers, Tubes, Parts, Amplifiers, 
Recording and Sound Projection 
Equipment. Published monthly. 

Subscription, $2.00 Yearly 
(Foreign, $3.00) 

COMMUNICATION 

AND BROADCAST 

ENGINEERING 

Covering Radio Communication, 
Broadcasting, Police, Marine and 
Aeronautical Radio, Telephony and 
Telegraphy, Facsimile and Television. 
Published monthly. 

Subscription, $3.00 Yearly 
(Foreign $4.00) 

BRYAN DAVIS PUBLISHING CO., INC. 
19 EAST 47th STREET, NEW YORK CITY 

www.americanradiohistory.com



LEFT-JOHN B. KENNEDY. THE RADIO CITY 

PARTY'S ENTERTAINING MASTER OF CEREMONIES 

ORCHIDS to the HONEST 
THE RADIO CITY PARTY, BIG GUN IN THE RCA RADIOTRON 

COMPANY'S CRUSADE TO PROTECT LEGITIMATE TUBE 

PROFITS, WILL CONTINUE THROUGHOUT THE WINTER 

HAVING achieved, in the short space of 13 

weeks, a popular and trade following that 

ranks it with the leading programs on the air, 

the Radio City Party, weekly RCA Radio Tube 

broadcast over a coast -to -coast NBC network, 

has been scheduled for another term. 

An outstanding fccature of each program is a 

dramatized episode from life, which vigorously 

champions the honest tube dealer and service 

man, while exposing his enemy, the gyp. (See 

sample to right.) 
In the new series of broadcasts, the same high 

standard of entertainment will be maintained, 
with John B. Kennedy continuing to contribute 

his salty witticisms, and Frank Black's orchestra 
the bewitching rhythm. In addition, there will 

be innovations to add still more punch to the 

Crusade which backs the reliable merchant to 

the limit, but holds no quarter for the racketeer. 

* * * 

RCA RADIOTRON CO., INC. 
CAMDEN NEW JERSEY 

Broadcast Boosts 
Honest Dealer and 

Radio Service Man 
Commercial announcements on 

the Radio City Party are building 
public faith in the honest tube dealer 
and service man, at the same time 
that they are striking a blow at the 
dishonest, or "gyp" operator, who 
robs honest dealers of profit. 

The following continuity from a 

recent Radio City Party is typical of 
the method used to achieve this 
pur 

SERVICE MAN: How do you do. 
Mr. Brown. I hear you're having 
trouble with your radio. 

SONNY: We sure are. There it is 
over there. 

SERVICE MAN : Well, let's take 
a look at it. When did you last have 
new tubes put in, by the way? Let's 
try 'em on this tube checker 

FATHER: Oh, the tubes are all 
right I picked up a brand-new set 
from a little place down by my 
office only a couple of weeks ago. 

SERVICE MAN: Are you sure 
that dealer was trustworthy? 

FATHER: Well, I don't know 
him, of course. He was having a 
bargain sale. 

SERVICE MAN: That's what I 

was afraid of The tubes in your set 
here look brand new, but this tube 
checker shows they're used' tubes! 

FATHER: You don't say. Then 
that dealer's nothing but a crook! 

SERVICE MAN: You're quite 
right. Mr Brown-he's the kind of 
crook that we radio service men call 
a tube racketeer He polishes up old 
tubes and slips them into new - 
looking cartons and sells them over 
again as new 

FATHER: Say, how do I keep 
from being cheated like this again? 

SERVICE MAN: First of all, buy 
tubes from a reliable dealer-there's 
plenty of them and they all hate 
tube racketeers like poison. We, 
reputable service men-the same as 
any other profession-are organized 
to protect people against just what 
happened to you. Most of us fellows 
like to recommend RCA Radio 
Tubes in these tamper -proof sealed 
cartons. They give you one hundted 
per cent protection-and the com- 
pany that makes'em is the one that's 
putting up the big fight against tube 
racketeers and chiselers. 

SONNY, Well, how about it, 
pop? 

FATHER: Let's put in a set of 
RCA Radio Tubes, by all means! 

KENNEDY: Dealers and service 
n -en throughout the country have 
organized to elevate the standards 
of radio service work and to protect 
the radio public from becoming the 
victims of racketeering and fraud. 

Congratulations to these associa- 
tions for their constructive, coura- 
geous stand on the side of honest 
dealing. ethical business. 

The dealer or service man whom 
you know to be reliable is the only 
man from whom you can buy radio 
tubes with complete safety. The 
second way to protect yourself is to 
buy RCA Radio Tubes in tamper- 
proof sealed cartons. They are sold 
only by authorized RCA Radio Tube 
Agents. 

ligthis Le a lrl "comm 111111111 
Radio City Party. L has won 
commendation. not only of the 

usands of Authorised RCA Radio 

Avents. but also of tadepen- 
nt dealer and service men's as- 

iatioas throughout the country. 

www.americanradiohistory.com


