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The new STANCOR caiﬂluu'

exact-duplicate
] \/ \/
REPL ACEMEN] g
power and audio
transformers

TRANSFORMERS chokes
filters

universal replace-

ment power trans-

formers, audios,

half-shell power

transformers

- a loose leaf form of catalog this time, fit to go right inte your

rjng binder . . . 24 pages, 8V x 11" page size, with listings, specifica-
tions and supplemental information most clearly, cleanly and easily
found.

This is without doubt the most comprehensive catalog of Replacement
Transformers ever put into the hands of the service man for his con-
venience in selecting the exact type of unit best fitted to accomplish
his job.

This includes the EXACT-DUPLICATE Replacement Power and Audio
Transformers, Chokes and Lilters . . . Universal IPower Replacement
Transformers both semi and fully shielded . . . Power Transformers
halt-shielded and a complete line of general purpose audios, chokes and
filters . . . all made with the identifying trade mark of STANCOR,
packaged in the distinctive STANCOR boxes and each accompanied by
a planographed wiring diagram and standard color code. Distributed
by authorized STANCOR distributors all over the United States,
Canada and our Island possessions.

If you are not on the list of a distributor, write direct to this oflice
for your copy of the new book.

al Cdbmlb ¢le l'c]b]accmenf Translormer service

ery Radio Service Man
should bea member of the
Institute of Radio Service Men

STANDARD TRANSFORMER CORP. . . . 866 Blackhawk St., Chicago, Il




'NEW! and 20 TIMES
~ more SENSITIVE

DEALERS REPORT TUBE SALES
UP 50% SINCE INSTALLING
THIS SUPER-SENSITIVE

DAYRAD «TRI-TEST”
TUBE CHECKER!

MICRO-LEAK TEST

SERIES 20

Detects Leakage Up to 2 Megohms! Reveals Slightest Tube Faults Simply!

1 DAYRAD LEADS AGAIN with a Tube Checker that tells
The ONLY Tube Checker with you more about tube-condition than any testing machine ever
ALL THESE FEATURES made. It tells the TRUE story and it tells the WHOLE story

—so sensitive that it discovers those tiny troublesome tube
| Big difference registered between noises that ordinarily escape detection in testers, but raise

"Good" and "Bad" Tubes. havoc with the best of radios.
2,000,000 ohm leakage indicated by

SEE OUR DISPLAY AT CHICAGO CONVENTION
MARCH 22-24th—HOTEL SHERMAN—BOOTH 45

new "Micro-Leak” Test. In brief, the advanced design of this checker greatly multi-
\ Noisy tubes shown instantly. plies the effectiveness of your tests for leakages, noise and
Square 4-inch DAYRAD switch board shorts—and it is an established fact that
ter, English Reading Dial. Original WHNFAREICRE oy ¢ ;
meter, English Reading Dial. ©rig FOR LESS? this represents two-thirds of all tube
DARED desidn: Price to desler.  faylfs. Go after this lion's share
Simplified Test Procedure—two easy only £ tub | + busi
steps. $3 1.75 Sl ube replacemen usiness
TESTS ALL TUBES. i wlut caring with this new DAYRAD.
Positive wide range line control, 100-130 case as illustrate A _m____ m oy ever= =v=
volts. | MAIL COUPON FOR :_HE ADIO :
T R
400 VoMt D.C. Meter Range—Handy for | CATALOG | PRODUCTS CO. '
service estimates. Our new catalog of RADIO SER- | Dept. B. !
40,000 ohm calibrated chmeter range VICE INSTRUMENTS is‘i"s+ ‘:f *hle : DaytonsiQhio :
y ) . It gives complete details o I ati
Checks resistors — dial lights — ballast P bout the DAYRAD TRI-TEST TUBE | o e 5" oleA'Yh;;;D"b,l{iaI;lI%' !
tubes—condensers. CHECKER and all other precision | SERyICE 1NSTRUMENTS. including fall :
- instruments manufactured by DAY- information on the mnew D:.\YRAD TRI- |
RAD. { TEST CHECKER, Series 20. 1
]
THE RADIC PRODUCTS COMPANY ™ —
. U Street ...... SEY. Eers { AEAEELETTEE § - ey
125 SUNRISE PLACE DAYTON, OHIO, U. S. A. | o '
i
¥
|
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EVERY
fORM OF

PROMOTI

to sell your service /

and tubes

Business comes to the dealer or service-
man who goes after it. The wide-awake
radio dealer gains a big edge on com-
petition through the constant use of the
potent, sales-building Arcturus dealer
helps. Arcturus sales promotion mate-
rial is designed to build up your whole
business generally and to establish your
store as the radio service center of
your community.

Just ask your Distributor to show you
his elaborate portfolio of Arcturus
dealer helps. You've never seen such
a long list of sales and service helps...
equipment deals, direct-mail campaign,
displays, novelties, stationery, etc. Now
you have an outstanding quality tube
backed up by these outstanding helps.

Send the coupon today...we’ll have
our Distributor show you these aids to
extra sales and extra profits.

|
SEND COUPON & LIST TODAY

7 LIGHT O BE USED TO
Ay ':‘-ﬁ'z. g e

-3

- Please check your favorite
profit-helps below. Cut out

list and coupon together,

send both to us today:

Characteristic Chart

Price Card

Radio Log and Price List

Service Policy Card

Ad Reprints

Tube Stickers

Book Matches

Post Cards

Stationery

Portable Tube Tester

Counter Tube Tester

Dayrad Oscillator

Dayrad Set Tester

Rider’s Manuals (incl. Vol. 5)

Supreme Tube Tester
(Neon lamp indicator)

Supreme Analyzer

Cuts and Mats

Window Streamers

Display Cartons and Tubes

Window Display Units

Electric Sign

[ ] Decalcomania

o o o [ o o s

ARCTURUS RADIO TUBE CO,, Newark, N.J.

I want to look over your big portfolio of dealers’
sales and service helps.

RADIO TUBES

Pioneer of 6 out of the 7 Fundamental Developments in a. c. tubes.

Jobber’s Name

]
|
1
I Name . .
|
l Street
|
; ) B civ, sware
1
|
|
1

Jobber's Address, City =
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THE ANTENNA ..

The All-Wave Customer

M ANY Service Men and radio manufacturers report

that a large number of the purchasers of all-wave
receivers are not obtaining the reception results they
should. This is not due to receiver faults, but rather to
poor installations and a lack of knowledge as to all-wave
receiver operation.

We have been impressed by the detailed literature on
all-wave reception supplied by many manufacturers with
their receivers. It hardly seems possible that a purchaser
could go wrong after having absorbed the information
on installation, tuning, listening times, etc., contained in
these little booklets, but the fact remains that they do.

Possibly this is because the information really 1s too
technical-——more often than not, engineers over-estimate
the average man’s understanding of technical matters—
or it may be that some people simply will not read in-
structions or, having done so, fail to carry them out.

Good reception is the concern of the entire radio in-
dustry; it is the concern of the broadcaster, the radio
manufacturer, the radio engineer, the radio retailer and
the radio Service Man. For this reason, we all prefer
to do what we can to improve reception conditions. edu-
cate the radio public and keep all equipment in goord
repair. In so far as the repair of equipment is concerned,
only the Service Man can see to it that home receivers
are adequately maintained.

In a sense, the radio Service Man is the radio in-
dustry’s “public information bureau.” It is e who rec-
ommends, it is he who advises and it is he who answers
silly question number 1001. It is a part of the servic-
ing business and has its compensations.

So, why shouldn’t the Service Man “ jump into the
breach ” so to speak, and straighten out the customer
on all-wave reception? And why shouldn’t he make
money out of it, either through a direct fee for con-
sultation, as an indirect means of obtaining special in-
stallation jobs, or as a means of advertising his business ?

We firmly believe that there are many people who
would be glad to pay in one way or another for informa-
tion or servicing that would lead to better all-wave re-
ception. We further believe that the enterprising Service
Man can boost his profits by making a play for this tvpe
of business. It is certainly worth a trial.

There is one situation in all-wave reception that is apt
to prove damaging to radio business in general—and that
is the noise situation. People simply cannot understand
—without proper explanation of the subject—why it is
that a receiver which operates practically free from noise
in the broadcast band, becomes an instrument of sound
and fury when switched to the short-wave bands. Some
people believe this to be an actual receiver fault, while
others take the noise for granted and presume short-
wave reception to be impractical.

This is a point the Service Man can clear up. He can
explain to the all-wave customer that the electrical im-
pulses created by vacuum cleaners, washing machines,
dial telephones, etc., are short-wave impulses and not
broadcast wavelength impulses, and for this reason are
heard only when the receiver is switched to a short-wave
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band. He can also explain that in most cases the signals
from distant short-wave broadcast stations, police trans-
mitters, etc., are weak in comparison to the signals of
the average broadcast station tuned in and that for this
reason the receiver is automatically operated at high
sensitivity when receiving short-wave transmissions.

These explanations can well lead up to the statement
that there are special aerial systems for all-wave receivers
wherein the signal-collecting wire is placed out of reach
of interfering impulses from electrical devices and the
actual signal from this wire led to the receiver through
a transmission line shielded from such noise. Once hav-
ing appreciated the value of such an aerial system, the
customer will more than likely have one installed.

Each time you install a noise-reducing aerial system,
you are benefiting not only yourself, but also the radio
manufacturer, the broadcaster and the customer.

Another matter which remains to be cleared up is
tuning. People are so used to rapid and none too pre-
cise tuning in the broadcast band that they go about
short-wave tuning in the same manner. Here again, the
average person cannot understand the situation. Why
he wishes to know, should short-wave tuning be any
more difficult than broadcast tuning? Not being able to
answer the question to his own satisfaction, he totally
ignores the situation and tunes the old way. The resuit
is that he completely misses about 50 percent of the
transmissions in the short-wave bands.

The Service Man can materially assist the industry
by teaching people how to tune their all-wave receivers.
The next time you make an all-wave receiver installation,
spend an extra 15 minutes in demonstrating to your
customer how simple a matter it is to pass right by a
short-wave station unless one tunes slowly across the
band. Also demonstrate the point that, due to signal
fading, a station imperceptible at one moment may be
received with good volume the next moment and that
this condition may be explained by the fact that foreign
broadcasters go through long silent periods during which
intervals the station carrier cannot readily be heard.

It is also a good idea to demonstrate to the customer
the value of the tone control in short-wave reception.
Explain to him that noise, as well as the most common
types of station interference, are of high audio-frequency
and may therefore be reduced by turning the tone-con-
trol knob further to the right.

Then there is the matter of listening time. The owner
of an all-wave receiver lacking station schedules, or data
on wavelengths used, is apt to listen in the wrong bands
at the wrong time. So, when you install or service an
all-wave receiver, why not leave with the customer a
short, typewritten list indicating that the 13-, 16- and
19-meter wavelengths are essentially daylight bands, the
25- and 3l-meter wavelengths twilight bands and the
31-, and 49-meter wavelengths evening bands. You can
explain that there are exceptions to the rule but that
the list should be used as a general guidance in tuning.

Don’t think for a moment that the extra time you
devote to the customer is wasted. He will appreciate it
and remember you the next time his set goes blooey.
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WITHOUT

RIDER’s MANUALS

Doing servicing jobs without RIDER's Manuals is like shooting a rhino with a popgun. Modern
conditions require real equipment that will enable you to service any one of the hosts of
different receivers which may come into your shop. Only RIDER's gives you RIDER cover-
age. No similar manuals contain as many manufacturers, as many receiver models, as
many chassis views, |-F peaks, voltage data, etc. RIDER's Manuals help you do a better
job . . . faster, and more profitably. You can use them year after year . . . they are as vital

as your testing equipment.

Pertinent, detailed service
SERVICING SUPERHETERODYNES  formation, in the most

$1.00 288 pages of accurate analysis, a boon pracﬁcal and valuable
to the service-man with superhet
problems. This valuable little treatisz Manuals ever presen‘l‘ed to

lias heen called the “bible” in its fielc. . o
the Radio Servicing fra-
SERVICING RECEIVERS BY MEANS OF e RIDER's M l
RESISTANCE MEASUREMENT ernﬁ'Y‘ s anuals
truly have EVERYTHING! ¢

$1.00 203 pages, telling you how to use thz
ohm-meter in diagnosing trouble . . .

2 scientific aid to greater profits, en- $ 50
abling you to cut corners to the solu- 2___
. Volume | ... 1000 pages...$7.50 =
tion of many a bothersome problemn. /
Volume il .. 800 pages... 6.50 ) POSTPAID
SPECIALIZED AUTO RADIO MANUAL Volume IlI.. 1070 pages... 7.50
$3.50 350 pages, including an installation Volume I¥.. 1060 pages... 7:50 320 pages
section that covers comprehensively Volume V .. 1200 pages... 7.50 6x9 inch
practically all of the best-known sets. X9 1nches

Enablgs you to specialize in auto radio
servicing.
RADIO SERVICE QUESTIONS
AND ANSWERS

Publication in

APRIL

$1.00 168 pages of pure factual experience,
boiled down to indispensable refer-
ence-data for the serviceman on his ’

daily rounds. %
=ty FREE
COMBINATION *&“am «Suecessful Servicing,” our 8-

Contains Volumes 1, Il and IlI, with Carrying & ‘hﬂ\\l
Handles, $25.00 e

2870 pages with cumulative index.
Steel-backed stiff cover binder with
patented Herculox mechanism.

Also available without carrying har-
dles for $21.50.

taining to RIDER’s Service Manuals, should be
reaching you regularly. Be sure you are on our
list, if you are interested in successful radio

servicing.

JOHN F. RIDER, Publisher

1440 Broadway, N. Y. City

/ page monthly house organ, with valuable data per-
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PROFITABLE SERVIGING DEMANDS

AN %&M ALL-WAVE OSCILLATOR

ALL WAVE!
Complete Receiver )
Frequency Coverage

! \
/ STRAY FIELD! \
| Below 1 Microvolt |
\\ at all Frequencies  /

Triple Shielded \

Attenuator

N

High Impedance
Input for External
Modulation

Here’s the complete solution to your oscillator
problem! Weston supplies it in the new Model
692 . ..

aligning job on radio receivers.

an oscillator designed to do a precision
A few of the outstanding features of this all-

wave precision oscillator are shown above. Study

them carefully . . . and make your own compari-

ESTON

Individually
Designed Coils
for Each Band

—

N

N\ |

03’
BASIC!

Frequency Band
Depends Only on
Plug-In Coil

OUTPUT!
1 to 100,000

\ Microvolts
y
_

e

e

3
y \
Independent

4

( Modulation Circuit )
\Constant Percentage

. A

Constant Impedance
200 Ohm Output
Circuit!

sons. Then, send for the descriptive bulletin
which contains all the facts on Model 692 . . .
the oscillator you have been waiting for . . . one
that will enable you to give complete customer
satisfaction on every aligning job. Be sure to mail
the coupon today... Weston Electrical Instrument

Corp., 604 Frelinghuysen Avenue, Newark, N. J.

Weston Electrical Instrument Corporation, 604 Frelinghuysen Avenue, Newark,
New Jersey.

Send for Bulletin on Model 692 All-Wave Oscillator.

Name. - _ — N —
o Address... S
adso [rustruments = R
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The breath-taking rise of Raytheon demonstrates vividly the ac-
ceptance of the 4-Pillar Radio Tube. The volume and heighth of
the sales peaks for 1931,1932,1933, and 1934 are graphically dem-
onstrated. Manufacturers, Jobbers, Dealers and Servicemenhave

RAYTHEON suppliedthemotive power forthese records—they, withRaytheon
CONTRIBUTES... quality and public acceptance, form a world-wide organization.
Unexcelled quality and the Only 4-Pillar Radio RAYTHEON P RODUCTION CORPORATION
Tube . ,Inteulgentl}.' co”cewe,d and comt,,rehe"sw,e 30 E. 42nd Street 55 Chapel Street 445 Lake Shore Drive 555 Howard Street
advertising, promotion and display material * Uni- New York Newton, Mass. Chicago San Francisco
versal public acceptance o Profit possibilities that are
never questioned by jobber, dealers and servicemen. Ask for.. New merchandise and service bulletin...New display material

I! A I I HEON 4 | |
“ [o N RDA:‘I)IF.S‘ . L= :‘w Merchondise aln:‘ Service Bulletin
N jsplay Matert
RAL Name e Man'/ (no)
i ) ol
4-PILLAR RADIO TUBES e - :

pealer 5 we)
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Mallory put information in this manual
that will put money in the pockets of any
man who wants to meet the ever-increas.
ing requirements of the automobile radijo
industry with greater ease and greater
profit! Mallory created a sensation in
the vibrator field when it created the
famous Mallory Elkonode. Mallory
scored again with this remarkable manual
which marks a great advance over all
former publications. Surely you’ve heard
about it. Certainly you’ll want to profit
by it—and sending for your copy today
is a real move in the direction of mak-
ing 1935 a more prosperous year.

Think of it—28 big pages of information
that will make every working day of
1935 a more profitable day! Get it—read
it—use it! Mail the coupon now and
get your copy of this money-making
manual absolutely free.

P. R. MALLORY & CO., Incorporated

INDIANAPOLIS, INDIANA

Cable Address—Pelmallo

MAIL THE
COUPON

P. R, MALLORY & C€O., Incorporated
Indiunapolis, Indivna
Gentlemen :

As a legitimate authorized service man. I am interested in securing a copy of
your Mallory Service and Replacement Manual which I understand is free. Please send

this to me quickly without churge.
Name

Address

My Jobber is____

SaY You Saw It IN Service

(Stute)
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SERVICE APPLICATIONS OF THE
RCA CATHODE-RAY OSCILLOGRAPH

UCH has been written of the prin-

ciples upon which the cathode-
ray oscillograph works. However, very
little has appeared on the actual details
necessary for successfully applying these
principles to service work. Most Ser-
vice Men realize that this instrument
should be of extreme usefulness to then.
Very few know just the exact needs
that he may or may not have for it.

As with any other electrical test
equipment, it is impossible to mention all
of the possible applications, any more
than it would be possible to list all the
things that a voltmeter will do. How-
ever, to suggest the variety of possible
applications, it might be said in simple
language that the Cathode-Ray Oscillo-
graph is a peak voltmeter that also re-
cords time and does not have an appre-
ciable amount of inertia. Analyzing this
statement, we find that:

The cathode-ray oscillograph can
be used as a very high-resistance
voltmeter for all kinds of alternat-
ing current-voltages.

Because it records time, the in-
tensity of any alternating-current
phenomena may be spread on the
screen so that time can be easily
seern.

Because it does not have any in-
ertia, the indication may Dbe re-
peated a sufficient number of times
per second to draw a pattern on the
screen.

The Service Man will probably find
the greatest immediate application for
the cathode-ray oscillograph in:

(1) Checking intermittent conditions
of reception.

(2) Checking overload and distortion.

(3) Visually aligning 7-f and i-f
stages im conjunciion with certain anxvil-
iary equipnient.

(4) Demonstration of overall oper-
ating performance.

MARCH, 1935

In many of the applications, an p-f
test oscillator such as the RCA TMV-
97-B is necessary.

CueckING INTERMITTENT OPERATION

In checking intermittent conditions in
a receiver, the easiest method is to tune
in a modulated radio-frequency signal in

Interior view of the RCA Cathode-Ray

Oscillograph, showing the amplifier tubes

at the rear, the cathode-ray tube, and tha

saw-tooth oscillator tube near the front
of the panel.

wWii=araereantadiohictorv-cors

the usual manner and then examine its
performance throughout each stage of
the receiver. A convenient method of
making such connections is to connect
the vertical plates of the cathode-ray
oscillograph between plate and ground
of each successive stage. The horizontal
saw-tooth oscillator of the cathode-ray
oscillograph must be set at a value that
interlocks with the modulating voltage
in the case of the radio-frequency sig-
nals and at the same, or a lower value
than the audio frequency in the case
of audio signals.

Let us suppose that a receiver under
test operated for a few minutes and then
went off. Turning the set on or off
would restore operation temporarily, but
it invariably went off after a few mo-
ment’s time. To examine the signal at
the r-f stage, the procedure is as fol-
lows:

(1) Place the receiver in operation
and connect the output of the test oscil-
lator to the input of the receiver.

(2) Impress a modulated r-f signal
on the input at a frequency which is
kinown to give intermittent operation.

(3) Conmect the vertical plates of the
cathode-ray oscillograph from the plate
of the r-f tube to ground through the
vertical amplifier.

(4) Set the saw-tooth oscillator.

The r-f signal wave-form would then
appear upon the screen of the oscillo-
graph. If, after operating for a while,
the signal did not disappear or change,
then we would know definitely that the
trouble is not in the r-f stage. It might
be pointed out here that there is no other
means of checking an r-f signal at this
stage with the usual Service Men’s
equipment.

Continue this same method at each
stage and we will arrive at a stage
either in the r-f or audio system where
the signal will go in and out intermit-
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tently, similarly to the original condi-
tion of the set.

After locating the particular stage, it
is but a simple matter to find the exact
cause oi the difficulty and make the nec-
essary repairs.

CneckING OVERLOAD AND [)1STORTION

Often the Service Man is confronted
with the problem of distorted reproduc-
tion. This may be due to a number of
causes, any of which may be difficult to
find. The cathode-ray oscillograph pro-
vides a simple and exact method for
checking such distortion. In connection
with this application a modulated r-f
oscillator, such as the RCA TMV-97-B
is again required.

Connect the input of the receiver to
the output of the test oscillator and
tune in a signal at any frequency which
is known to give distortion. The oscil-
lograph should then be placed in oper-
ation and the output of any particular
stage in the audio system connected to
the vertical deflecting plate and a hori-
zontal sweep frequency used that will
show several cycles of modulation. By
successively connectirig the vertical
plates to the output of the detector, to
the audio stage and to the output stage,
one can easily find not only the stage
in which the distortion occurs, but if it
occurs only at high volume the stage
which overloads first. For example, if
the wave-shape is entirely symmetrical
at one stage and distortion occurs in a
later stage, then we know that the stage
which shows distortion is the offender.
After locating the exact stage at which
such distortion occurs, it is usually a
simple matter to locate the actual part
causing the difficulty.

In conjunction with this application,
it might be pointed out to experimenters
and others building amplifiers, etc., that
this is especially useful because an en-
gineered amplifier will result. By this
is meant that the full output of any
stage may be utilized before adding an-
other stage and the point at which dis-
tortion occurs can be definitely deter-
mined.

R-F anD I-F ALIGNMENT

To visually align the r-f or i-f stages
of a receiver with the cathode-ray oscil-
lograph, it is necessary that a test os-
cillator, such as the TMV-97-B (modi-
fied) and a frequency modulator, such
as the TMV-128-A be used. The prin-
ciple upon which such alignment s
based is as follows:

The radio-frequency or intermediate-
frequency signal is fed through the
stages to be aligned and varied at an
andio rate by means of the frequency
modulator. (The frequency modulator
consists of a rotating condenser of small
capacity, and an ac impuise generator.)
Simultaneously with such frequency
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variation it is necessary that an ac volt-
age be generated to properly synchro-
nize the horizontal deflection in the os-
cillograph with this r-f frequency varia-
tion. Under such conditions the over-
all curve of the tuned circuit between
the point at which the oscillograph is
connected, and the point which the
variation and r-f frequency is applied,
will be shown on the oscillograph
screen. The effects of any trimmer ad-
justments on the overall curve is im-
mediately shown and the alignment may
be quickly and simply made. This is
especially important in receivers of later
years which may have flat top i-f’s and
in which the width of an i-{ channel to
pass a given frequency band controls
the amount of high-frequency response
delivered to the loudspeaker.

DEMONSTRATION OF OVERALL OPERAT-
ING DP’ERFORMANCE

There are several methods for dem-

onstrating the overall performance and

the fidelity of the receiver by means of
the cathode-ray oscillograph. Perhaps

one of the simplest methods is to take
the output of the power stage that is
being fed to the voice coil of the loud-
speaker and connect it to the vertical
plates of the oscillograph with an ar-
bitrary value of sweep frequency
(within the audio range of the re-
ceiver). From this, it will be seen that
receivers having a limited output will
give a limited voltage change for varia-
tions in intensity, still receivers with
high output will give a greater change
in intensity which will be at once no-
ticeable on the screen of the cathode-
ray oscillograph. Other demonstrations
can be made to show the modulating
envelope of any broadcast station as
well as the various volume levels at
which distortion occurs, such as previ-
ously described.

Association with cathode-ray equip-
ment quickly discloses many ways of
doing it for practically any problem en-
countered in the radio field. The fore-
going which gives a few of the impor-
tant points, will serve as a guide for
other applications.

RETROACTIVE

AVC CIRCUIT

(See Front Cover)

The 1935 Crosley Model 1014 “Cen-
turion” has something new in the way
of automatic volume control which is
worth looking into. The arrangement
has a number of advantages not to be
found in other avc systems.

Referring to the diagram on the front
cover, it will be seen that the avc tube
is fed from the plate circuit of the first
i-f tube, through the .00025-mid con-
denser, C. The avc voltage developed
across resistors R-1 and R-2 is not only
fed back to the r-f and modulator tube,
but is also fed forward in a retroactive
manner to the grid of the second i-f
tube. This means that the automatic
volume control voltage developed that
is fed to this latter tube is not dependent
upon the signal impressed on that tube,
hut on what signal was developed prior
to that tube.

The system has two advantages.
First, it is valuable with very strong
signal input where most automatic vol-
ume control systems are apt to distort.
Since the ave tube is fed from a point
helow maximum gain, but still exerts
bias control on both i-f stages, over-
loading is obviated. Second, the ave
tube is operated from a point of reduced
selectivity (the first i-f stage) with the
result that when the receiver is de-
tuned (tuned between stations) the
noise background serves to reduce the
gain and thereby provide a partial qavc
action without requiring a separate tube
for this purpose. In other words, since
the noise level is greater at the point of
reduced selectivity, it actnates the avc

tube which in turn reduces the gain of
the receiver.

By virtue of the bias voltage devel-
oped across resistor R-3, only a com-
paratively high noise level can actuate
the avc tube, with the result that the
sensitivity of the receiver to weak sig-
nals is not impaired. It is obvious,
then, that in operating the receiver,
noise can be heard between stations, but

its volume is never objectionable.
L]

Philco General Change
Models 18-60-66-89-118-144-200-201
Tn order to make the use of European
(78-E) tubes possible in the above
models interchangeably with standard
78 tubes, the wiring to the type 78 tubes
has been changed as follows: Suppressor
grid connected direct to ground instead
of to cathode. Cathode circuit remains

unchanged otherwise.
°

Philco Model 32

Starting with Run No. 5, Model 32
will use a type 77 detector-oscillator
tube instead of a type 36. This change
gives more stable performance of the
oscillator.

This change involves using a six-hole
tube socket instead of the original five-
hole socket used for type 36. It also
requires making the following substitu-
tions:

Part (16), No. 6208 resistor (15,000
ohms) is replaced by 33-1114 (8000
ohms).

Part (15), No. 5863 condenser (700
mmifd) is replaced by 7007 (1400
mmid).



WAVE PROPAGCATION AND RECEIVING ANTENNAS

SCIENCE tells us that waves are

made up of two kinds of fields: The
magnetic field and the electrostatic
field. The former is typified by the
magnetic held that exists about the ends
of a horseshoe magnet, or in the core
and the air gap of an electrical relav,
or, more commonly, in the core of the
power transformer of the conventional
radio set. We siy the magnetic field
is made up of lines of magnetic flux or,
more simply, magnetic lines, in order
that we may have some unit in which
to express the effectiveness of different
fields in inducing voltages by their
growth or motion. It is precisely this
type of field which, moving through
space, constitutes, in part at least, the
radio wave which carries our signals
for us.

In addition, there is the sccond type
of field, commonly termed the electro-
static, or more briefly, the electrical
field. It is in the generation of this
type of field within the paper condenser,
which has been charged to a high volt-
age, that the energy has been stored.

Both of these fields exist in the travel-
ing wave, the moving magnetic field
generating voltages by its motion as
part of the wave, and this voltage gives
rise to the electric field as the voltage
charges the space in which the wave
travels. The charging process, like the
charging of any condenser, is, of
course, accompanied by a charging
current which, in turn, creates further
magnetic fields, etc., etc., and thus the

wave progresses through space, or
radiates.
CHARACTER OF WAVE
Since the motion of the wave is

merely the result of the repeated inter-
change of the energv of the wave from
magnetic form to electric form and the
reverse, the real energy in either of
these two fields is the same, and the
effect of the radio can be quite as well
understood by considering either one
of the two fields.

For many reasons, it has become
common practice to consider only the
electrostatic field of the wave, and so
it will be considered here. There is,
however, left the need for a more de-
tailed picture of the electric field of the
wave than is suggested by its mere
name,

Such a picture can, happily, be given
if it is borne in mind that the electric
field as it moves along through space
in the form of a radio wave is in its
essentials a disembodied, immaterial,

-—*Vi—ce-President, Cornish Wire Co.

112

By WILLIAM F. OSLER*
PART |

but still effective voltage. It is as if
the wave consisted of an unimaginably
large number of small batteries draped
over the surface of a moving sheet, ar-
ranged regularly in horizontal and ver-
tical lines, all batteries being connected
in series in one of these two directions
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Fig. 1

Representation of a collection of voltages
in an advancing radio wave.

but completely dissociated from one an-
other in the other.

I have attempted to show in Fig. 1
such a collection of voltages as they
would appear in the front of a radio
wave if we could observe it by flying
along with the wave at the almost 200,-
000 miles per second at which it travels.
In this case, the signal wave is assumed
to originate in a vertical antenna not
too remote and is further assumed to
have travelled along the ground to the
point of observation.

This conception of the wave agrees
extremely closely with all of our experi-
ence with radio waves and forms the
simplest basis upon which we can base
our speculations and calculations. In
fact, it is now common practice to ex-
press the effectiveness of radio waves
in terms of the voltage along these ini-
aginary lines of series voltages or, more
specifically, to express the intensity of
the traveling wave in terms of the volts
per foot, yard or meter, along its face.

But for simplicity of presentation, it
is suitable to represent the wave merely
as lines of voltage, as shown in Fig. 2,
in which the clementary batteries have
heen replaced with straight lines indi-
cating the lines along which the volt-
ages are in series, that is, along which
they add up.

WAVE IN MoTIoN

It is to be remembered, however, that
it we, as observers, were able to watch
the passing radio wave we would see
not this single sheet of voltages, but a
continuous stream of them, one follow-

ing closely on the heels of the other
and being greater or less in the total
voltage in any given height then its pred-
ecessor depending upon their relative
positions in the wave. There would, of
course, be a sheet of maximum field of
voltage followed by sheets of decreasing
voltage field until a sheet quite free of
voltage would be observed, after which
the following sheets would have a suc-
cessively increasing voltage, but in re-
verse polarity or direction, the maxi-
mum ‘in this reverse direction being the
same. as that observed in the first
group, after which would follow sheets
of decreasing voltage, decreasing of
course to zero and thus introducing the
next group with a second reversal of
the polarity of the direction of the volt-
age. All of these series of voltage sheets
differing from one another in voltage
so as to provide a sinusoidal distribu-
tion, the fields of maximum voltage be-
ing distant from one another by one-half
a wavelength.

Such a picture of the radio wave pro-
vides all we need to know about it to
allow us to choose the proper type of
receiving antenna for any desired kind
of radio reception.

WAVE INTENSITY

In practice we find tremendous differ-
ences in the intensity of various radio
waves, as between those originating
with a local, powerful radio station and
those originating with a remote and
relatively weak station. More specifi-
cally, we rarely find any wave to provide
useful signals having less than a few
millionths of a volt per meter, while it
is equally rare that we are ever faced
with the problem of providing satisfac-
tory operation of a radio receiver in
regions so close to powerful radio trans-
mitters as to have available more than
a volt or two per meter. But the Ser-
vice Engineer is constantly heing re-
quired to install, and make satisfacto-
rily operative, conventional radio re-
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The voltage lines of an advancing
radio wave,
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ceivers under the greatly differentiated
and widely varying conditions indicated
by this tremendous range of signal or
field intensity.

From this picture of the field consti-
tuting the radio wave, certain conclu-
sions as to the height, arrangement and
position of the receiving antenna are
immediately evident.

VOLTAGE PICKUP

Note in Fig. 3 the effect of the posi-
tion of the antenna with respect to the
wave on the amount of the voltage in-
tercepted by the antenna. Each of the
three antennas there shown is 20 feet—
6 meters—long, and is standing in a
wave the field intensity of which is 10
millivolts per meter of height. It will
be seen that in antenna a, all the ele-
mentary voltages constituting any one
line of the electric field will act directly
on the wire of the antenna, and will
add directly to one another to give a
total induced voltage of 6x10, or 60
millivolts. Not so in antenna, b, how-
ever, for in this case the antenna is
tilted over so that its remote end is only
hali as far above ground as antenna a,
that is, 10 feet—3 meters—and while
each electric line of the wave will in-
duce in it a voltage directly additive to
that induced by its neighbor, its position
is such that each of these elementary
voltages, as well as the sum of all of
these induced voltages, will be only half
of that induced in antenna a, namely, 30
millivolts.

More interesting than this is the
effect of the wave on antenna ¢, which
is parallel to the ground and thus inter-
cepts voltage from many of the parallel
lines constituting the wave front. All
of these small voltages will be applied
across and not along the antenna wire,
so that only a completely negligible
voltage will finally be intercepted by the
antenna, and it will give little signal to
any equipment attached to its terminals.

It follows, then, that for the intercep-
tion of the maximum signal, the an-
tenna wire should be quite parallel to
the field constituting the wave, and of
greatest possible length. But that leaves
the grave question of determining, in
any practical installation, the direction
of the field of the wave.

PREFERABLE ANTENNA

A series of observations made on local
broadcasting stations, especially where
any extremely large and high-conduct-
ing structure, such as steel-frame build-
ings, metal towers, and the like are lack-
ing, almost invariably show that the
field of the wave is in a plane perpen-
dicular to the earth, and with the volt-
age lines vertical. Thus. for local
broadcast reception, a vertical antenna
wire should—and almost invariably is
found to be—the best.

The addition of a horizontal section,
thus making an inverted “L” type of
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Three types of antenna in the field of an
advancing radio wave.

antenna, is not to be criticized for the
addition of the possibly costly “flat top”
constituted by the horizontal wire, since,
while this portion of the antenna usually
contributes little in the way of signal
pickup, it does contribute certain other
characteristics to the antenna itself,
which assist in tuning it and generally
improving its operation. But it is to be
remembered that it is the vertical por-
tion that is largely responsible for its
intercepting of the signal, and that while
the commonly given instructions to pro-
vide an antenna of a certain length of
wire for a particular receiver may be
required by the limiting-tuning arrange-
ments provided by the receiver, its sig-
nal-intercepting properties are deter-
mined completely by the length of the
antenna wire that is located in the ver-
tical portion.
REMoOTE S1GNAL PICKUP

This does not, however, apply in the
reception of signals originating in a
remote broadcasting station. In this
case, the Service Engincer knows that
a horizontal wire not only gives satis-
factory signals, but is often found to be
more generally cffective than the purely
vertical antenna.

The explanation for this fact is re-
vealed by a simple investigation, as sug-
gested above, of the direction of the
field constituting the wave. Such a
series of observations may be made by
employing a rotatable antenna, and will
almost invariably show the interesting
fact that either there is no position of
the antenna which gives a very mark-
edlv greater signal than any other posi-
tion or, if there is any preferred posi-
tion for the antenna, it will be found to
be a horizontal one.

The explanation of this superficially
confusing condition is not hard to find
if one gives consideration to the mode
of transmission over long distances. It
will be remembered that at almost any
of the frequencies employed for broad-
casting, the intensity of the wave trans-
mitted along the ground decreases rap-
idly, and that at relatively short dis-

tances irom the broadcasting station it
becomes uselessly low. That portion of
the transmission from the broadcasting
station which is sent up to the heavens
and there meets the reflecting layers of
the ionosphere and is thence reflected
back to earth far removed from the
transmitter, is much diffused in its re-
flections, as in the case of any irregu-
lar reflection, If it will be remembered
how the headlights of a motor car,
which normally send out twin beams in
advance of the car, lose all semblance of
definition when the lighted car is driven
through fog and, in fact, are so irregu-
larly reflected as to be directed back
into the eyes of the driver, it will be
more easily understood how irregular is
likely to be the reflection {rom the deep
and electrically heterogeneous iono-
sphere through which the signals from
remote broadcasting stations travel. And
it will be further understood why, at
the remote receiving point, none of the
nicely marked field direction of the lo-
cally transmitted wave is likely to be
evident; or if any direction of the field
is found predominant, why it is most un-
likely that that direction will agree with
that of the originally transmitted wave.

Thus, for the reception of a remote
transmitter, none of the simple rules in-
dicated in the earlier part of this dis-
cussion are likely to be of significance,
leaving little to guide the Service En-
gineer in his choice of position and lo-
cation of the antenna.

NoISE INTERFERENCE

There are, however, other considera-
tions that are important in the devising
and providing of the remote-reception-
type of antenna, notably the matter of
locally generated noise and the need for
its rejection by the antenna.

There is much evidence to indicate
that the locally generated noises are of
troublesome intensity only relatively
close to their sources, which are normally
near the ground-level. This is probably
largely true as a result of the fact that
they are in great measure not strictly
radiated energy, but rather constituted
of transfer of electrical energy by direct
induction, which hecomes greatly at-
tenuated at relatively short distances
from the source unless carried along
associated conductors to the vicinity of
the radio equipment. Thus by the ele-
vation of the antenna well above nearby
conductors and metallic structures, as
well as its incidental removal from
noise sources commonly at the ground-
level, much of the troublesome noise
pickup is avoided and a signal rela-
tively free from noise is intercepted by
the receiver.

It is obvious, however, that the mere
elevation of the antenna well above the
ground-level is by no means a universal
panacea for radio noise, since there is
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invariably the possibility that the struc-
ture that is used for the support of the
antenna may, itself, house a noise-source
and provide even more convenient
coupling between the noise-source and
the antenna when the antenna is sup-
ported thereby.

It is essential, therefore, that the an-
tenna location be not only well removed
from the noise-sources at the ground-
level, but from such sources at elevated
positions as may be troublesome.

The common location of elevator-
motor-and-control equipment at roof
levels is an especially prolific source of
trouble, and must be avoided in the de-
termination of a suitable antenna loca-
tion. Similarly, the location of power
transformers at pole tops in suburban
electrical-distribution systems is to be
given consideration in the location of
the antenna.

None of these noise-sources carry
with them a wide area of disturbance,
however, and the troublesome effect can
almost always be avoided without great
elevation of the antenna above them by
the careful choice of antenna location
as horizontally remote as possible from
them.

Noise Repucrion

There is, then, left the problem of the
means to be supplied for conducting the
signal from the elevated antenna to the
radio set at a lower level, usually near
the ground-level, without the intercep-
tion of the electric noises at the ground-
level, and without loss of the signal in
the process of transmission.

The subject of the loss of signal to
be encountered in such a transmitting
system, and the methods for their min-
imization is too broad for inclusion in
this brief article and will, in fact, be
the subject of a later discussion, but it
is pertinent to point out, in connection
with the explanation given above with
reference to the importance of antenna
position, how a simple two-wire line
serves for such transmission without
the interception of radio noises.

In Fig. 3 is shown our now well-
understood radio-wave field, which in
this case will be assumed to represent
the undesired noise. Suppose that pass-
ing through it is a simple pair of con-
ductors. The conductors are so dis-
posed, with respect to the field as would,
if they were to be used as an antenna,
give maximum noise interception. In
such a case the signal voltages induced
in each of the two conductors are in
exactly the same direction, and of pre-
cisely equal magnitude, and in this fact
lies the clue to the elimination of their
influence.

TrANSMISSION LINE

To connect this line to the antenna
post of the radio receiver is to provide
no protection against radio noise that
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would not be provided by a conventional
antenna since, when so connected, it con-
stitutes just such an antenna. If, how-
ever, the line is terminated not in the
receiver directly, but in a simple coil
or transformer in which the two por-
tions are precisely alike—the mid-point
being grounded and the outer terminals
being connected to the radio set—the
noise currents which are flowing in both
sides of the line in the same direction,
flow directly to ground and completely
nullify one another in their influence
on the radio receiver and thus provide
the noise-suppressing means so much
desired.

In addition, of course, there are elec-
trical disturbances other than those
represented by the electric field here
discussed, which must be avoided in the
installation of any receiving antenna.
These, of course, are those which affect
the antenna system by the magnetic
field which they provide.

To guard against them, nothing more
than the nicely-balanced termination re-
ferred to above is required, and that
additional requirement is met by the
“transposition” of the line—that trans-
position may be secured by any means
by which alternate small sections of the
line interchange their lateral positions
with respect to one another economic-
ally.

Simple blocks of dielectric material
serve to bring about that transposition
where the conductors constituting the
line must be kept well separated from
one another; but where proper coupling
and terminating devices as will later be
discussed are used, the inherent trans-
positions of the conventional “twisted
pair” are sufficient to give the desired
effect.

L ]

National Union Type 6E6

The 6E6 is a heater-cathode type of
tube combining two low-mu output tri-
odes in one bulb. It is intended for use
in the output stage of automobile radio
receivers or ac-operated receivers. The
triode units have separate external ter-
minals for all electrodes except the
cathodes and heaters, thus permitting
the triode units to be operated either in
parallel, or push-pull.

6E6 CHARACTERISTICS

Heater Voltage (ac or dc) 6.3 Volts
Heater Current ......... 0.6 Ampere
Bulbr caseidns .« o dun s sesso ST-14

Base] osuisis v cees ¢l Medium 7-pin
Maximum Qverail Height 4-11/16""
Maximum Diameter ..... 1-13/16"
TYPICAL OPERATION:

Plate Voltage ,..... 180 250 Max. Volts

Grid Voltage ........ —20 —27.5 Volts

Plate Current ...... 11.5 18 ma per Plate

Mutual Conductance. 1400 1700 Micromhos per
Triode

3500 Ohms per Plate
14000 Ohms Plate to

Amplification TFactor 6.0
Plate Resistance .... 4300
Load Resistance..... 15000

Plate
Undistorted Power 1.6 Watts per Pair
Output ............ 0.75 of Triodes

The 616, although primarily designed
for push-pull service, may be used in
single tube service without the second
harmonic distortion exceeding five per-
cent. In the case of parallel operation
of the triode, the proper load resistance
is one-fourth of the plate-to-plate value
given under “Characteristics.”

BIASING

It is preferable that grid voltage be
obtained from a self-biasing resistor in

CATHoDE

Borrors Viewn

Bottom view of 6E6 tube base, showing
element connections.

the cathode circuit. For 250-volt op-
eration, this resistor should be 770
ohms, while for 180-volt operation, it
should be 870 ohms. For parallel tube
operation, the resistor should either be
heavily by-passed, or a suitable flter
network be installed to prevent exces-
sive degeneration at the lower frequen-
cies. Transformer or impedance coup-
ling to the grid circuit is recommended,
where a grid resistor is used with any
type of input coupling, the resistance
should not exceed one-half megohm per
grid where self-bias is used. With fixed
bias, the resistance should not exceed
100,000 ohms.

The base pins of the 6E6 fit the
medium seven contact socket (0.855
inch pin-circle diameter) which may be
installed to operate the tube in any po-
sition.

°
Possible Howls in Sparton Models
With Aeroplane Dials

The new Sparton Models employing
aeroplane type dials may howl or other-
wise show microphonic trouble if the
dial assembly is allowed to touch the
cabinet,

These Models are designed to permit
a clearance between the dial and the
cabinet. However, rough handling or
careless assembly of the chassis and
cabinet in your shop may result in the
dial touching the cabinet. Speaker vi-
brations are then transferred to the
chassis and microphonic action may then
occur.

It may be advisable to put a coat of
clear lacquer on the wires which pass
through the oscillator coil. The lacquer
prevents vibration of the wires which

can also cause microphonic action.
.
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eneral Data . . .

Stewart-Warner R-126 Chassis

The Stewart-Warner R-126 Chassis
is used in receiver Models 1261 to 1269.
Chassis R-126-P and R-126-X are ar-
ranged for use with a phonograph
pickup, and have universal power-trans-
former connections permitting the use
of either chassis on lines from 100 to
260 volts, 25 to 133 cycles. The phono-

graph connections are shown in Fig. L

The readers of SERVICE have ex-
pressed their approval of and desire for
lengthy descriptions of circuit func-
tions, alignment data, etc. We are
pleased to meet this request and take
particular pleasure in providing the
data on the alignment of all-wave re-
ceivers to follow, so ably prepared by
J. N. Golton, Manager of the Stewart-
Warner Radio Service Department. All
of the data deals specifically with the
R-126 Chassis, but many of the pointers
given are equally as applicable to the
alignment and adjustment of other all-
wave receivers.

CircuiT DESCRIPTION

The complete circuit of the Stewart-
Warner Model R-126 Chassis, together
with parts values, voltages, tube loca-
tions, etc., is shown in Fig. 2. Ttis an
all-wave superheterodyne, covering a
frequency range from 530 kc to 23 mc
in four tuning ranges, which can be
selected by means of the range switch.
This range switch is used to connect
proper coils into the antenna and oscil-
lator circuits, different coils being used
for each range. Trimmer condensers
are provided on each coil so that each
circuit may be properly adjusted to
give maximum efficiency on every fre-
quency range. The spacing between the
two coils wound on each form is suf-
ficient to prevent coupling. To further
guard against dead spots due to the
ahsorption effects of the unused coils,
the range switch is provided with con-
tact arms which short circuit all coils of
the ranges lower in frequency than the
one in use.

Special, electrically symimetrical, an-
tenna coils are employed so that ef-
ficient, relatively noise-free short-wave
reception can be secured with a doublet-
type of antenna without the use of ad-
ditional coupling devices. These coils
are also designed so that a standard
antenna having a single-wire lead-in
can be used where the noise level is low
on the short-wave ranges.

A tuned pre-selector circuit is used
only on the broadcast range to improve
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selectivity. After passing through this
circuit, the signal is fed into the 6C6
first detector where it beats with the
output of the type 76 oscillator tube to
produce a 456-kc intermediate-fre-
quency signal. This particular fre-
quency is chosen as the best value for
an all-wave receiver, since it reduces
image interference on the short-wave
ranges.

The 456-kc signal is amplified by the
two-stage, high-gain, i-f amplifier using
two 6D6 tubes. The amplified signal is
then rectified by the type 75 diode, pro-
ducing a modulated dc voltage drop
across the 500,000-ohm volume control.
Any selected part of this voltage is im-
pressed cn the triode section of the 75
tube.

The triode section of the 75 operates
as an a-f amplifier, which is resistance
coupled to the type 42 pentode power
tube.

The avc voltage is secured by
smoothing out the modulated dc volt-
age drop across the volume control and
applying it to the control grid of the
first i-f tube. To improve the avc’ ac-
tion, part of the voltage is also applied
to the control grid of the first detector
tube.

CALIBRATION AND ALIGNMENT

Experience has definitely shown that
a selective radio chassis such as the
R-126 cannot be properly aligned by
ear or “on the air.” A migh-grade mod-
ulated service oscillator and output
meter are absolutely essential.

The oscillator should be capable of
generating the frequencies of 436 kc,
600 kc, 1400 kc, and a short-wave range
extending to 4000 kc or more. This
oscillator must provide a wide range
of signal output—very weak for proper
alignment of the various bands so that
the avc circuit will not be actuated, and

very strong for use when the receiver

is badly out of adjustment or for short-

wave alignment where harmonics may
be used.
PRECAUTIONS

When using your oscillator do not
rely on calibration curves for frequency
determination, but check the frequencies
by comparison with broadcast station
signals.

At all times during calibration and
alignment use the lowest output meter
scale which will provide a steady read-
ing and adjust the oscillator output so
that the output meter reads near the
center of the scale.

For making trimmer adjustments use
a bakelite aligning tool which has only
a small metal screwdriver tip.

Very important: In aligning all but
the i-f stages it is absolutely necessary
to have a 400- to 500-ohmn carbon re-
sistor in series with the antenna lead
to the oscillator. Do mot omit this re-
sistor or the alignment will be incorrect.

PRELIMINARY STEPS

To align the R-126 Chassis proceed
as follows:

Remove the chassis from the cabinet.
Connect the output meter across the
primary of the output transformer on
the dynamic speaker. (Center and blue
wires on terminal strip.) Turn the vol-
ume control to maximum volume posi-
tion.

TrIMMER LOCATIONS

Practically all the adjustments can
be made from the top of the chassis. In
the illustration of Fig. 3, the points
marked (1) and (2) are the trimmers
for the first i-f transformer. (3) and
(4) are the trimmers for the second i-f
transformer, while (5) and (6) are the
trimmers for the third i-f transformer.
The other trimmers indicated are the
adjusters on the first detector and os-
cillator coils and are as follows:

530 to 1540 ke Broadcast Range {No. I}
(7) Oscillator calibration trimmenr.
(8) Detector shunt trimmer.

(9) Pre-selector shunt trimmer.

(10) Oscillator padding trimmer.

1500 to 4600 ke Short-Wave Range {No. 2}
(11) Oscillator calibration trimmer.
(12) Detector shunt trimmer.

(13) Oscillator padding trimmer.

— e
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GENERAL DATA—continued

43 to 12.6 mc Short-Wave Range {No. 3)
(14) Oscillator calibration trimmer.
(15) Detector shunt trimmer.

11.0 to 23.0 mc Short-Wave Range No. 4)
(16) Oscillator calibration trimmer.
(17) Detector shunt trimmer.

(18) Oscillator padding trimmer.
(19) Detector padding trimmer.

PROCEDURE

“The following procedure on the
proper adjustment of the various trim-
mers is divided into two classifications,
calibration and alignment. Calibration
consists of the adjustment of trimmers
so that the signals can be received at
the proper dial settings. Calibration on
the R-126 is made at the high-frequency
end of the dial. In addition, there is
also a calibration adjustment at the
low-frequency end of the range No. 4.
Alignment consists of adjustment of
trimmers such that the antenna and
oscillator circuits are tuned to give
maximum sensitivity. Alignment thus
does not concern the dial setting so that
it is often only necessary to check cali-
bration. However, if a re-calibration
is made it is always necessary to go
over the alignment. The calibration and
alignment of each range is independent
of all others so that one range may
be re-calibrated or re-aligned without
necessitating going over the trimmer
adjustments on any of the other ranges.

I-IF ALIGNMENT

1. Set the test oscillator to exactly
436 ke, Then connect the output leads
of the oscillator to the 6C6 control grid
and ground. Follow this by setting the
range switch (lower center knob) to
the broadcast position (dial pointer on
black dial scale). Make certain that no
station is tuned in.

Then carefully adjust the i-f trans-
former trimmers Nos. 1,2, 3,4, 5,and 6
for maximum output meter deflection.
Repeat the six trimmer adjustments
since the adjustment of each trimmer
has some effect on the others.

Rance No. 1 (Broapcast) CALIBRA-
TION

2. Check the position of the dial
on the condenser shaft by turning the
rotor plates of the gang condenser to
full mesh. The dial should then read
530 kc. (The last division at low-
frequency end of the broadcast range.)

3. Leave the range switch in the
broadcast position.

4. Use a broadcast station signal be-
tween 1300 and 1420 kc to calibrate the
receiver dial on the broadcast range.
If no such station can be heard, you
can use a 1400-kc signal from your
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View of the R-126 chassis, show-
ing location of trimmers and padders.

Fig. 3.

oscillator provided its calibration 1s
accurately known. Proceed as follows:

(a) Set the receiver dial pointer to
the exact frequency setting of the signal
(either a station or the oscillator).

(b) Carefully adjust trimmer No. 7
(Range No. ! broadcast oscillator cali-
bration trimmer) until the signal may
be tuned in with maximum volume at
its correct frequency setting.

RancE No. 1 (BRoADCAST) ALIGNMENT

5. Comnect a 400- or 500-ohm, 1-
watt carbon resistor in series with the
test oscillator output and the receiver
antenna lead. This resistor mist remain
connected for all broadcast and short-
wave adjustinents in order to secure
proper alignment of the antenna stage.
Ground the receiver chassis and connect
the oscillator ground lead to the chassis.

6. (a) Set the test oscillator to ap-
proximately 1400 ke and carefully tune
the receiver to the signal.

(b) Adjust trimmers No. 8 and No.
9 (Range No. 1 broadcast detector
shunt trimmer and Range No. 1 broad-
cast pre-selector shunt trimmer, re-
spectively) for maximum output meter
reading.

(c) Retune the receiver and check
the adjustments of trimmers No. 8 and
No. 9. Do not touch trimmer No. 7
since this will change the calibration.

7. (a) Set the test oscillator to ap-
proximately 600 k¢ and tune the ve-
ceiver to the signal.

(b) Adjust trimmer No. 10 (Range
No. 1 broadcast oscillator padding trim-
mer) to get maximum output meter de-
tflection.

(¢) Retune the receiver .dial to a
peak and readjust the trimmer.

(d) Continue this procedure of ad-
justing the trimmer and retuning the
set until the output meter reading can-
not be increased. This procedure miust
be followed or the receiver will not be
properly aligned.

8. Repeat 64, 6 b, and 6¢.

RANGE No. 2 CALIBRATION

9. Turn receiver range switch to the
range No. 2 position (Dial pointer on
red dial scale).

10. (a) Adjust the oscillator to ex-
actly 4000 kc.

(b) Set the receiver dial pointer to
exactly 4000 ke, on the red dial scale
and adjust trimmer No. 11 (Range No.
2 oscillator calibration trimmer) until
the signal comes in with maximum vol-
ume. If there are two peaks, the proper
one is that with the trimmer screw
farthest out.

(c) To be sure you have not adjusted
trimmer No. 11 to the image frequency,
check this point by tuning the receiver
dial to the image frequency, approxi-
mately 3100 ke and see if the image
signal can be heard. (The image fre-
quency is signal frequency wminus twice
the i-f frequency or in this case 4000 —
912 = 3088 kc or approximately 3100
kc.) If no signal can be heard at about
3100-ke dial setting even with greatly
increased test oscillator output, trimmer
No. 11 is evidently improperly adjusted
and so niust be reset to a new peak with
the screw farther out. After re-adjust-
ing trimmer No. 11 again check to see
that the image comes in at 3100-kc dial
setting.

Rance No. 2 ALIGNMENT

11. (a) Tune the set very carefully
to the oscillator signal at 4000 kc for
maximum output meter reading.

(b) Adjust trimmer No. 12 (range
No. 2 detector shunt trimmer) to a
peak.

(¢) Check the adjustment of trimmer
No. 12 by tuning the receiver to the
image at about 3100 kc and noting if
the image signal is much weaker than
the 4000-kc signal. Ii the signal at
3100-kc dial setting is equal to or
stronger than the 4000-kc signal, trim-
mer No. 12 is not set to the proper peak
and must be reset until a recheck shows
that the signal at 4000-kc dial setting
is much stronger than at the 3100-kc
image dial setting.

12. (a) Set the test oscillator to ap-
proximately 1750 kc¢ and tune the re-
ceiver to the signal.

(h) Adjust trimmer No. 13 (range
No. 2 oscillator padding trimmer) to
get maximum output meter deflection.

(¢) Retune the receiver dial to a peak
and readjust the trinuuer.

(d) Continue this procedure of ad-
justing the trimmer aud retuning the
dial until the output meter reading can-
not be further increased.

(Continued on page 120}
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GENERAL DATA—continued

Grunow | 1-A Chassis

Here is a neat job if ever there was
one. All the dope is provided in the
diagram on the opposite page.

This is an 11-tube, all-wave job, cov-
ering the continuous frequency range
from 540 to 21,500 kc, thus taking in
all the worthwhile short-wave bands.
Tuning in these bands is made easier
through the use of a beat oscillator,
which will be covered later.

OscIiLLATOR-MIXER SYSTEM
A G6D6 tube is used in the r-f stage.
This is coupled to a 6A7 which is used
as the mixer only—a fine arrangement.
The mixer is coupled to the oscillator
through the suppressor grid, which
makes it a sort of electron coupling.
The important point is that the sup-
pressor forms a high-impedance circuit
with the result that no appreciable load
is placed on the oscillator tube. With
small load, the oscillator tube is less apt
to drift in frequency—a very important

consideration at high frequencies.

Drravep AVC

The 6A7 mixer feeds a 262-kc signal
to an i-f stage using a 6D6 tube. The
i-f stage is in turn coupled to a type
85 tube, one diode of which is used for
rectification and the other diode for sup-
plying delayed avc voltage. This latter
diode—number 3 in the diagram—is
coupled to the plate circuit of the i-f
tube through a small fixed capacity, and
provides avc bias for the r-f and the
mixer tube. The avc action is delayed
by virtue of the bias on number 3
diode. This bias is developed across the
2000-ohm resistor in the cathode circuit
of the 85 tube. It will be noted that
this bias is not impressed on diode num-
ber 4—the rectifier diode—since the re-
turn circuit of this diode connects di-
rectly to the cathode.

Crass A PriME Aubio
The triode section of the 85 tube func-
tions as an a-f amplifier, and feeds a
pair of 76 tubes connected in parallel.

These tubes act as a driver stage for the

45 tubes in Class A Prime push-pull.

The 76 drivers receive their bias from
the 164-ohm section of the voltage-
divider extension. The 45 tubes receive
their bias through the voltage drop in
the speaker field.

The rectifier tube is a 5Z3, the output
of which is well filtered through the
choke action of the speaker field, the
tuned filter choke, and the four 8-mifd
electrolytic condensers.

The broadcast section of the receiver
consists of the following four tuned cir-
cuits: r-f input, bi-selector, mixer input
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and oscillator. These circuits are tuned
with a 4-gang variable condenser.

The short-wave section of the re-
ceiver consists of three tuned circuits,
the bi-selector being cut out to prevent
losses when the receiver is working at
the higher frequencies.

Beat OsciLLaTor

A separate 76 tube is used as the beat
oscillator or Signal Beacon, plate volt-
age being applied by closing the switch
on the tone control.

When this tube is brought into oper-
ation it acts as a local oscillator and
beats against the incoming signal. The
presence of a station’s signal is indi-
cated by a high-pitched whistle, which
becomes lower in pitch as resonance is
approached. The Signal Beacon note
becomes very low and finally reaches
zero; at this point the oscillator is in
zero beat with the signal, which indi-
cates exact resonance.

The Signal Beacon may also be used
for the reception of cw signals.

CoNTINUITY AND VOLTAGE

Continuity and voltage readings
should be taken from the underside of
the chassis. The values given on the
schematic diagram are average. The
socket layouts given show each socket
from the under side.

[ ]

Repairing Colonial Wave Switches
There are three types of waveband
switches used in the current line of
Colonial receivers. One of them is the
multi-section ganged type used in the
all-wave receivers. The other two are
of the single-section type shown in Fig.
1 and Fig. 2. Although these two are
similar to each other, they can easily be
told apart by the shape of their lugs.

MuLTIPLE-SECTION GANGEP SWITCHES

This type of switch can be repaired
by turning it to such position that the
double contact fingers are disengaged.
Then squeeze these fingers together with
a pair of long nosed pliers. Caution:
Certain of the fingers have no disen-
gaged position. Do not attempt to
squeeze such fingers.

RETAINING
WASHER

Details of Colonial all-wave
switch,

Fig. I.

Fig. 2. Showing how to increase switch-

contact tension.

SINGLE-SECTiOoN SwitcH, TypE “A”

Faulty operation of this type of switch
(See Fig. 1), may be due either to a
thin film of rosin on the contact sur-
faces or to insufficient contact tension.
To remove rosin, brush liberal amounts
of alcohol onto the switch contacts and,
at the same time, work the switch back
and forth. Caution: Do not allow the
alcohol to get onto any cabinet surfaces.
If this does not remedy the trouble, in-
crease the tension of the contact springs
as follows:

Remove the split washer that holds
the switch together. This washer is in
the groove in the shaft just forward of
the threaded bushing. See Fig. 1. The
rotating part of the switch then can be
removed. Bend the contact springs
slightly and re-assemble the switch.

SiNGLE-SECTION SwiTcH, Type “B”

The same procedure should be used
for cleaning this switch of rosin as was
used for the Type “A” switch. If dif-
ficulty still is experienced, the tension
of the contact fingers should be in-
creased as follows:

Loosen the mounting nut of the
switch to permit the switch to be turned
so that all of the contacts are accessible.
Notice that there are two types of con-
tacts on this switch. These are indi-
cated “X” and “Y” in Fig. 2. The
tension of the “Y” type of contact can
easily be increased by turning the
switch to the position where the “Y”
contact is disengaged and then bending
the contact up slightly. The tension of
the “X” contacts can be increased by
tapping lightly on a screwdriver placed
as indicated in Fig. 2. It may be nec-
essary to bend the connection lugs down
out of the way to make room for the

screwdriver.
°

Philco Model 29

Starting with Run No. 15, cathode
resistor (8) was changed from Part
No. 7217 (200 ohms) to Part No.
33-3010 (300 ohms). This improves
stability.

® SERVICE FOR



‘eqny uodeag |eublg B S| 80Uy 4RYE B4ON  °OY Z9T Si SISSEYD siyi Ul pesn 41 8yl “sauy
Aavay ul umoys e spes| obejjoA-ybil{ ‘sUOI4DUUOD 9Y205 PUR SBN|RA BIUPYSISSl jutod-opquiod ‘sabejjoa ‘sanjea sped yyim Jaypaboy 'sisseyd y-|| mounis ayy 4o wesbeip dsyRrwoyss ayadwor

;uub.n&b uwwhwn_xou,ﬁa S55VAD 30 JGIS-H30NN WOU3 OIMITA SV NMOWS UV S13WD0s 3JEAl TI¥ ES
‘09 $I1LITNIA CIOHISNOH TYHINGD R vSTR 3 (3108 335] 1
v 01 asn ) NYD IYNS | D 0009 @ @ O +002 wuwu ® @ O .w,uoﬂ ® uno.z ® @ o .u..<»n w ¥
ev 2y (11} in w2078 ] €re Dvoor oz ® ®} 3noN % nos ® @ -2z ® - Qosrs= =g 0091
CECRZE " F3IGON U3IAI3I3Y ELL] yvinans Y. €ve [PY00r N340 THROI @ +6 o519 @ +s22 @ T T T
XL ovavO | NO 11 d180530 [WbvA oo O \@ ©/ 40920 INON. © sve O aNoN © Ve D
V-11 AdALl SISSYHD 234 B3ISNIANOD === o
IONVISISIH  IION  3OVIT0A IoNVISISI8 OION  3OVII0A FONVISISIH 60N IDVIIOA &L w
§ MUY ] 2
o, % Le962 103y NODV38 TIYNOIS 250 ” &
- — (9 WISNIONOD €26 TOHENOY TOA 9L (2310w 335] [-¥2 n I
oMegg 4l W507@ 3O MVEovIa NO HOLIMS 5 ¢ o

[ ! ver T
- Iy 18 - &
oar v ETes ) | CET] “ . 5 I
. o
-3'% 00§1 Q4 0SS -0 - U __ i Hs'e _ o :
My aLerl -2 | dAYE A I N3 50
(0] cm o 9oy TR it i » | & » +{}
MLIZOLEO - =
i | r O = P _ o a000€ |
$39NVE oo v o} ' 3
AGOY w o3 Toro . o - | Y B
T 30NV NO NMOHS S1OVINGD 1V w i ] °
"AOOI <0 3oNvE0 IT | = 2 _
M I | » »
b~ TREST T YORVED 1 ] + = 2z | > >
N wisaalln I v | = @ @
~. = (Y= o i
S | o » 3
EEAAL M ) @ TETY \ e b 3
e £ ! =
S iy 10N gy 191 | 3 : 3
1103 @14 AOEL
| IR r onl o9 B339
N3ITWD _ =i} .w V T
2 muv!  Og— aND
A (]
_I % Fv N | 4 WIR 1 ey
| w30
N | "0wan03 3nOL
N33O NO HOLIMS )
Sdny7 LONe i, e
2 1704 -9 |
g X x i)
> MOT3A | o
Wv . X 3 | n o o
; m Wb drvez ATe~ Shag _ -1 o ]
\ MO1134 & ! 5
- [ 3
’ o
N3THO . 2
ke 2
NIT¥D | waou 20 == i
n
- AW :
WO0%
3LHM
e
g {—
° age
XX = 33 U
= g & 25
T sz
3
veo
ron | ST §on
OIGNY DAY 4
PD&FDO H3M0d N Y3aAa 1300z - v 909 0 NO HDLIMS 3ONYH-NOIUSOd"
Sy 9L .:w NOILYIS 440 QL 135 WIINIOE VIO
Ge -2z 0 39NvH € NO 14 TOWANOD INCL T INNIOA
‘O HOLIMG NOIYIE TYNDIS 2 Inon @ 3V 3134200 ‘ASIE IBYLI0A INI
. e
ose ® O\ »v@® wan ¢ wuwu /00 .::u«ww n.__%».ozﬁm_mwu : O % 010D ¥IMOS) zu._.uxﬂhwwuwuw%zuﬂ_m
ne =0 w T Xoowm ® ® OLRI0QRIOVLIOATINEELIONTY O mxt; NINYL 3V SONIOYIM IDONVISISIN
oon%nae e ¢ rd ol % u_ﬂoo_z 2 S31ON Hs22 ($13%20% NI SIENL) ¥ILINLTOA
roN ® sve @ INoN vt @ e — ove © 170A W3 HHO 0001 HLIM SLIND0§
. e . e -on  SBVITOR 901 0 SnOLLOG Qi GNNGWD SISSYHD
FoNVISIEIE QWL ON ITVIIOA JORVISISIE  9°ON TOVIIOA 3IONVISISIY $'ON - FOVIIOA  IONVISISIE  ¥UON ISVIIOA FONVISISIE  €ON  3IOVI0A IONVISISTE  Z'ON 3IDVIIOA INVISISIY MOWA NINVL Fu¥ SONIGY3IE IOVIIOAD O

119

wWiAAMLamekicantadiohistornv-—eceam

1935

MARCH,



GENERAL DATA—continued

(Conttnued from page 117)
RanGE No. 3 CALIBRATION

13. Turn the receiver range switch
to the range No. 3 position (dial pointer
on green dial scale).

14. (a) Adjust the test oscillator to
exactly 12,000 ke. If you cannot obtain
this frequency on your oscillator, vou
may use the second harmonic of 6000
ke, the third harmonic of 4000 kc or the
fourth harmonic of 3000 k¢, all of which
will give a 12,000-kc signal.

(b) Set the receiver dial pointer at
exactly 12.0 mc on the green dial scale
and adjust trimmer No. 14 (range No.
3 oscillator calibration trimmer) until
the signal is tuned in with maximum
volume, Usually there will be two
peaks. The proper one is that with the
trimmer screw farthest out.

(c) To be sure you have not adjusted
trimmer No. 14 to the image frequency,
check this point by tuning the receiver
dial to the image frequency, approxi-
mately 11.1 mc, and see if the image
signal can be heard. If no signal can
be heard at 11.1-mc dial setting even
with greatly increased test oscillator
output, trimmer No. 14 is evidently im-
properly adjusted to the image fre-
quency and so must be reset to the
proper peak with the screw farther out.
After re-adjusting trimmer No. 14,
again check to see that the image comes
in at 11.1-mc dial setting.

Rance No. 3 ALIGNMENT

15. (a) Tune the set very carefully
to the oscillator signal at 12.0 mc for
maximum output meter reading.

(b) Adjust trimmer No. 15 (range
No. 3 detector shunt trimmer) to a
peak. After this is done try to increase
the output meter by detuning trimmer
No. 15 slightly and retuning the re-
ceiver dial. Continue detuning trimmer
No. 15 and retuning the set until maxi-
mum output meter deflection is secured.

(c) Check the adjustment of trim-
mer No. 15 by tuning the receiver to
the image at 11.1 mc and noting if the
image signal is much weaker than the
12.0-mc signal. If the signal at 11.1-mc
dial setting is equal to or stronger than
the 12.0-mc signal, trimmer No, 15 is
not set to the proper peak and must be
reset as in 15 (D), until a recheck
shows that the 12.0-mc dial setting is
much stronger than at the 11.1-mc im-
age dial setting.

RaNGE No. 4 CALIBRATION
16. Turn the receiver range switch
to the No. 4 position (dial pointer on
purple dial scale).
17. Leave the test oscillator set to
cexactly 12,000 kc.
(a) Set the receiver dial pointer to

120

exactly 12.0 mc on the purple dial scale.

(b) Adjust trimmer No. 18 (range
No. 4 oscillator padding trimmer) until
the signal gives maximum output meter
reading,

(c) To be sure that you have not
adjusted trimmer No. 18 on the image
frequency, tune in the image signal at
approximately 11.1 mc on the receiving
dial. If no signal can he heard at 11.1
mc even with greatly increased test
oscillator output, but can be heard at
12.9-mc dial setting, trimmer No, 18 is
evidently adjusted to the image fre-
quency and so must be reset to the
proper peak with the trimmer screw
farther out. After re-adjusting trim-
mer No. 18, again check to see that the
image comes in at 11.1-mc dial setting
and not at the 12.9-mc dial setting.

18. (a) Set the test oscillator to
evactly 20,000 ke. If your oscillator
cannot reach this frequency, use the
second harmonic of 10,000 ke, the third
harmonic of 6666 kc, the fourth har-
monic of 5000 kc, or the fifth harmonic
of 4000 ke, all of which will give a
20,000-kc signal.

(b) Set the receiver dial pointer to
cvactly 20.0 mc on the purple dial scale.

(c) Adjust trimmer No. 16 (range
No. 4 oscillator calibration trimmer)
until the signal is tuned in with maxi-
mum volume. In adjusting the trimmer,
there usually will be two peaks. The
proper one is that with the trimmer
screw farthest out.

(d) To be sure you have not ad-
justed trimmer No. 16 to the image
irequency, check this point by tuning
the receiver dial to the image frequency,
approximately 19.1 mc and sce if the
image signal can be heard. If no signal
can be heard at 19.1-mc dial setting
even with greatly increased test oscilla-
tor output, but can be heard at 20.9-mc
dial setting, trimmer No. 16 is evidently
improperly adjusted to the image fre-
quency and so must be reset to the
proper peak with the screw farther out.
After re-adjusting trimmer No. 16
again check to see that the image comes
in at 19.1-inc dial setting and not at
20.9-mc dial setting.

RANGE No. 4 ALIGNMENT

19. (a) Tune the set very carefully
to the oscillator frequency, 20.0 mc, for
maximum output meter reading.

(b) Adjust trimmer No. 17 (range
No. 4 detector shunt trimmer) to a
peak. After this is done try to increase
the output meter reading by detuning
trimmer No. 17 slightly and retuning
the receiver dial. Continue detuning
trimmer No. 17 and retuning the set un-

til maximum output meter deflection is
secured.

(c) Check the adjustment of trim-
mer No. 17 by tuning the receiver to
19.1 mc and noting if the image signal
is much weaker than the 20.0-mc sig-
nal. If the signal at 19.1-mc dial set-
ting is ecqual to or stronger than the
20.0-mc signal, trimmer No. 17 is not
set to the proper peak and must be
reset as in 19 (b) until a recheck shows
that the signal at the 20.0-mc dial set-
ting is much stronger than that at the
19.1-mc 1mage dial setting.

20. (a) Set the test oscillator to
about 12,000 kc or use the second har-
monic of 6000 ke, the third harmonic of
4000 ke, or the fourth harmonic of 3000
ke, all of which give a 12,000-kc signal.

(b) Tune the set very carefully to
the oscillator signal at 12.0 mc to get
maximum output meter reading.

(c) Adjust trimmer No. 19 (range
No. +4 detector padding trimmer) to get
maximum output meter deflection.

(d) Retune the receiver dial to a
peak and readjust the trimumer.

(e) Continue this procedure of ad-
justing the trimmer and retuning the
receiver until the output meter read-
g cannot be increased.

(f) Check the adjustment of padding
trimmer No. 19 by tuning the receiver
dial to the image signal at 11.1 mc and
noting if the image signal is much
weaker than the 12-mc signal. In case
the signal at the 11.1-mc dial setting is
equal to or stronger than the signal at
12.0-me, padding trimmer No. 19 must
be re-adjusted to a different peak as in
20 (c), 20 (d) and 20 (e), so that the
11.1-mc dial setting signal is much
weaker than the 12.0-mc dial setting
signal.

Note: To prevent the trimmers from
being jarred out of adjustment, use
Duco Household Cement or some simi-
lar product to fasten the trimmer screws
in position aiter completing the align-
ment. Be careful that you do not apply
too much cement because it must not be
allowed to run between the trimmer
plates.

Philco Model 34

Starting with Run No. 4, an r-f
choke, Part No. 32-1514 is added, con-
nected in the 135-volt B battery lead,
between the points where (37) and
(43) join it. This prevents oscillation
in the 1.

Philco Models 201 & 509
Correct i-f of these sets is 260 ke,
not 460 kc.

® SERVICE FOR
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T“"Nlc“ MAN“ J”‘

.. .thousands of service men have sent for this | ‘
valucble book ... GET YOUR COPY FOR 10c¢ P

@ “Yes, sir, this book has been worth money It’s got the latest data on all tubes, including
to me. It just cost me a dime, but that was ¢ypes 15, 18, 255, 25YS, 272, 46B1 and 182B.
sure 10c. well spent! I never saw a book (4 pages filled with information that takes the
crammed with so much useful information for ..

ralostntn guess work out of tube application!

Yes, and 34,000 other service men feel the Dor't wait! Send for this pocket manual to-

same way. We wish you could read some of 4,y It will help you recognize tube and set
the letters we've received. Men in Califorma, bl d g h h

Texas, New York write in and tell us that this trovpbles and most important, show you how 10
handy service manual has actually put money solve these problems.

in their pockets. stamps!

It's yours for 10c. in

‘ HYGRADE SYLVANIA CORPORATION (€2

Emporium, Pa.

Please send me the new Sylvania Technical Manual. 1 enclose

accusrenio u. 87T OFs I 10c. in stamps.
THE SET-TESTED RADIO TUBE 1 Name
Malkers of Factories ‘
Sylvania Tubes St. Mary’s, Pa. Address
Hygrade Lampe Emporiam. Pa. l City g ] State .. .eeeoooeeecs

Electronic Products b apey Salem, Mass.
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GENERAL DATA—continued

RCA Victor 220-Volt AC-DC Set

This is a 5-tube superheterodyne de-
signed for operation from a 200 to
230-volt line, direct current, or 50-60
cycle alternating current. When oper-
ated from a dc line, the power consump-
tion is 85 watts, and when operated
from a 60-cycle ac line, the power con-
sumption is 105 watts.

The receiver has a frequency range
of 540 to 1500 kc. The undistorted
power output is 1.5 watts.

Tue Circulr

The complete schematic diagram is
shown in Fig. 1. There is an r-f stage
using a type 78 variable-mu pentode
which is transformer-coupled to a type
6A7 tube. This tube functions both as
mixer and oscillator. The 175-kc out-
put of the mixer is fed through a sin-
gle i-f transformer to the type 77 sec-
ond detector tube. The output of this
biased detector is resistance coupled to
a type 43 power pentode. The pentode
feeds the amplified signal to a dynamic
speaker,

The power supply system consists of
a type 12Z3 half-wave rectifier; the
field of the dynamic speaker which func-
tions as the filter choke; an 8-mid fil-
ter condenser, and a voltage divider
consisting of resistors R-10 and R-11.
The potentiometer R-12, in series with
the voltage divider and the return cir-
cuit, functions as the volume control by
varying the bias on the r-f and mixer
tubes,

O %O
LF. TRRFORMER

Fig. 2. Chassis layout, showing location
of trimmers,

Bias for the second detector tube is
provided by the voltage drop in the 20,-
000-ohm cathode resistor R-3. The 500-
ohm cathode resistor R-8 provides bias
for the type 43 pentode power tube.

VOoLTAGE READINGS

The voltages given in the diagram of
Fig. 1 were measured at 220 volts ac,
60 cycles, with volume control in maxi-
mum position. Voltages with 220 volts
dc supply will be approximately 10 per-
cent less than the values given.

Line-Up ADJUSTMENTS

The line-up condenser adjustments
for the i-f stage and for the r-f cir-
cuits should be made in the following
manner :

(1) Use a modulated oscillator giv-
ing a signal at 175 ke and 1400 kc. An
output meter and non-metallic screw-
driver are also necessary. Fig. 2 shows
the location of the i-f condensers.

(2) The i-f line-up condensers should
be adjusted first. This is done by plac-
ing the oscillator in operation at 175
ke, coupling its output between the con-
trol grid of the mixer and ground, con-
necting the output meter across the cone
coil of the speaker and adjusting the
two i~f line-up condensers until maxi-
mum output is obtained.

(3) After the i-f circuits are aligned,
the r-f and oscillator circuits are ad-
justed at 1400 ke. Prior to making the
adjustment, however, the dial should
be checked. This is done by making
sure the dial indicator reads 530 (indi-
cator in center position) when the tun-
ing condenser rotor plates are fully
meshed with the stator plates. The ad-
justments are then made in a manner
similar to that of the i-f except that the
oscillator is set at 1400 ke, its output
is connected from antenna to ground of
the receiver, and the dial is set at 140,
The adjustment is made with the trim-
ming condensers located on top of the
gang condenser and each trimmer is
adjusted for maximum output.

Possible Cause for Hum in Sparton
Model 333

A possible cause for a hum in the
Model 333 Auto-Radio Receiver may be
a “floating” ground at the eyelet of the
type 42 output tube.

One side of the heater circuit is
grounded at this point and if the eyelet

(Continued on page 128)

"
20,000™

150 cr
- stctom LAMED

Riz(ve)
4500

Py

I.F.=175Kc.

Fig. 1. Schematic diagram of the RCA Victor 220-Volt AC.DC Set.
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QUALITY — SERVICE — PRICE! These are
upon which your business has been built.
but together they make or break your business.
In the same way oxr business has been
foundation. We know from an
business that we must render you
Merchandise and give you Lowest

We carry more nationally known
company and maintain our Bureau of Stan_dards
highest quality merchandise. We have established
«We will not be undersald” . . . and we back it up
LOWEST WHOLESALE PRICES to protect your
TFor that rcason we have become the 1arge_st organizat
in the world . . .
servicemen from Maine
ness, buy

service.

to California.
from Radio Headquarters

AT LOWEST

A FEW TYPICAL
BARGAINS FROM
RADIO HEADQUARTERS

REPLACEMENT PARIS \\
-HEADQUARTERS *

Each is important . . .

built upon the same
intimate knowledge of your
Fast Service, sell you Quality
Wholesale Prices. ]
reason we carry the world’s largest stock of radio parts to insure
lines than any othe-

catering to the requirements of thousands o
For the sake of your

WHOLESALE PRICES

the 3 factors

For that

to guarantee
as our policy:
by giving yom
profits.
ion of its kind

busi

development in -radio.

as soon as it appears.

‘The R.C.A. Ca hode Ra
Cathode Ray tabe, is

for

Lafayette Universal Bridge

Measures resistances

I ohm to 1 megohm;
capacities from 100
mid. to .0001 mfd.
with overall accuracy
within 5%. Size: 9%
« 444", Scales etched on front panel
in white. No. SXP 15969. Your cost

type receiver.

Operates on 110 v.
SXN13#3—R.CA.

Tubular Condenser Kit

Contains 25 tubular conden-
sers; all standard size; no
“fluke” capacities or voltages.

Range from 200-600 v. D
working voltage from 890

005—.1 mid. SXD 3258
P.P. Input Transformer

Exceptionally fine frequency
characteristics. Ratio 3:1.

Can be used to service 75%

of receivers on the market
éoday. Size: 3% x 297,
trap mounting type.

SXC 1843 450

AN

Test
% 1% Lead

Bargain -
37 test leads equipped wizh phone ]

tips at ome end and 3" insulxted prods
at other end. Sharp pointed prod ends.
Flexible wire. A real bargzin 18(:
price. SEM 12989

SANGAMO Audio Transformers
Strap mounting Units. Size:
2% x 23 x 134”. TYPE AX—
Straight audio, overall ratio

R

L

%O%)O Flcalt response from 30- ]
cycles.
SXZ 365 ..... e 49¢c

TYPE HX171—P.P. output to match a pair
of 71-A’s, 45’s, or S0’s to a 5-15 ohm voice
clqil olf a dynar{\lic spealker.‘ For mounting
directly on speaker or chassis, I
SXA 374 .euenronnrmmnesoorizusnssonsus 59ci
TYPE F—Plate impedence. Used in plate
circuit detector tube to prevent feed back;
also for impedance coupled amplification.
Tap for auto-transformer coupling. 29(:

RCA Touchup Kit

Contains all necessary
equipment for repair-
ing scratched, dented
furniture. Packed in
leatherette case; 1 can
Refco oil for cleaning;
1 can Volvoline for rubbing; :andpape:.
assorted stick shellac, Aniine stain
powers, brush spatula rubbing $2 90
block, etc. SXP 15238.........« o

30 Henry—50 Ma.

CATHODE RAY
OSCILLOGRAPH

Wholesale’s Radxo Service Company is always first with every latest
< . Leading manufacturers come to us
now that we cwn quickly carry the story of each new device to you

The new R.C.2, Cathode Ray Oscillograph is a typical example of
our ability to bring you each development as soon as it appears.

Oscillograph, making use of the type 906
) _designed to permit the Service Engineer to
analyze receivers, amplifiers, etc. more thoroughly.

* measuring frequency and magnitude of hum;

* check‘m‘g percentage of modulation;

* examining wave forms;

* aligning the multitude of circuits used in the newer

This oscillograp incorporates man i i
I ¥ y new features, is housed in a
metal cabinet with black crackle finish and handle fc;r easy portability.

AC.
Cathode Ray Oscillograph type TMV—122 B,
Complete with all tubes and 906 Cathode Ray Tube—

diam.

for they

It is indispensable

Dry Electrolytics
Can_ negative. 300 v. Peak. 450 v.
v‘»;orkmg lyoltage. A high grade,
rst quality unit. 57 x 1147
....................... * 49c

Filter Choke

Open frame type. Induct-

- 100 Sixth Avenue

ATLANTA,GA. 430 W.peachtreeSt.

MARCH, 1935

SXA 366 .uuiie et ance 30 henries. Curnﬂn
A carrying capacity 50 milli-
10 HENRY CHOKE. 5?;::“;(‘)"&220 asmperes. I%.C. Rgsistgnce
. » \A. 1450 ohms. 6 leads. Size: 2¥ x
maximum D.C. SXC 160l.............. ZSC“' 134 x 25%3". SXA 246............ 29(:

NEWARK,N.J. 219 Central Ave.

Say You Saw It IN SERVICE

wawwwy - amerireanradiohistorycom

Sizes: 10% x 7% x 2.

Tube Chassis—Cadmium plated
pen sides. Has 18 cutouts and holes.34
SXM 12869.... 9 FC

Dual 8 Mfd. 450 Volt Cans—

IP\C ng&al (iffer ofds-srxf']ngd., 350 v. condensers.
ak v. Inwaxed ca a tainer.

39 x 1% x 1.15/16%, SXC 10220mrs 39c

el ————

WHOLESALE RADIO SERVICE CO.,

Inc.
100 Sixth Avenue, Dept. S-3
New York, N. Y. S

Send me the order described in attached
letter.

%

Name

Address

City State................
Please mention No. when ordering.
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Auto-Radio . . .

Philco Model 11 .

The Philco Model 11 Transitone uses
a 44 in the r-f stage which is inductively
and capacitively coupled to a 77 func-
tioning as mixer and oscillator. The
260-kc signal from the mixer is ampli-
fied in an i-f stage using a 39-44 tube
and is then fed to the paralleled diodes
of a 75 tube. The diode provides both
rectification and ave. The control bias
is impressed on the r-f and i-f tubes.
The triode section of the 73 tube is used
as an a-f amplifier. and is resistance
coupled to a 42 power pentode.

The receiver employs a dynamic
speaker, the field for which is fed di-
rectly from the car storage battery. The
high-voltage supply svstem uses a vi-
brator-transformer in conjunction with
an 84 full-wave rectifier. The high volt-
age is taken from the cathode of this
tube and filtered by the choke (58) and
the electrolytic condensers (57).

Noise and mush interference is elimi-
nated by the use of r-f chokes in the
“A” and “B” circuits. These chokes
are numbered (46), (48) and (59) in
the diagram.

ADJUSTMENTS

The circuit diagram of the receiver is
shown in Fig. 1 and the chassis layout
in Fig. 2.

When making padding adjustments,
remove the speaker lid from the receiver

and then remove the grid cap terminal
from the 77 tube.

Set up the signal generator and ad-
just it to exactly 260 kc. Connect the
generator lead to the grid cap of the 77
tube and then connect up the output
meter,

The receiver volume control must be
turned on to approximately full volume
and the attenuator in the signal gener-

(3) ANTENNA PADDER

@Tunme (9)R.F.PADDER
LONDENSER | (14) High FRE UENCY PADDER

0 (o=

4 TyBE
D@‘ T TUBE BET.DSC.

HOLES FOR

Ahianie 240 LF TRANSFORMER

oo

42 TUBE
2WDET.  QUTPUT

Fig. 2. Philco Model 11 chassis layout.

39-44 TUBE
L

ator set for a half-scale reading of the
output meter.

The padders (22) and (24) are ad-
justed first. Turn the adjusting screw
(22) all the way in. A metal screw-
driver can be used for this. Then, with
the signal generator attenuator set so
there is approximately half-scale read-
ing, adjust the nut (24) with a fibre

wrench for the maximum reading on
the output meter.

Then adjust the screw (22) for maxi-
mum reading on the meter. This ad-
justment is critical. Note the maxi-
mum reading obtainable and then turn
the screw in again and readjust, just
bringing the adjustment up to the maxi-
mum reading. Do not pass it and then
back off.

Repeat the above procedure with the
condensers (12) and (16).

After padding the first i-f stage, re-
move the generator lead from the 77
tube and reconnect the grid lead to the
77 tube. Set the signal generator to
1500 ke and then connect the generator
lead to the antenna lead.

There are four holes in line, one in
each of the sections of the tuning con-
denser housing (see Fig 2). Place a
nail of the size that fits snugly through
the holes and then turn the condenser
plates out of mesh until they strike
against the nail.

With the tuning condenser in this po-
sition adjust the high-frequency pad-
der (14) until the maximum reading is
obtained in the output meter. This is
the true setting for 1500 ke (150 on the
dial scale).

Next turn the condenser plates in
mesh to 140 on the scale, 1400 ke, and
set the signal generator for 1400 kc.
The r-f padder (9) and the antenna
padder (3) are next adjusted for the
maximum reading on the output meter.

Re-check the adjustments and then
remove all test leads. If this procedure
has been carefully followed and an ac-
curately calibrated signal generator
used, the receiver is adjusted properly.

o3t

¢ cc ) o
K : “ ) @
H @?I‘@

2000

A

39-44 "

124

Fig. I.

Circuit of Philco Model Il auto radio.
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oPERADIO

Equipment Adds PLUS VALUE to the
Meaning of the Word “SERVICE"”

| Operadio engineering safequards the reputation of those
who service, sell or use Sound Amplifying Equipment. We
present here a few leaders in the Operadio line of Unit-
' Matched* Equipment.

Sets serviced with Cornell-Dubilier
electrolytic condensers stay serviced...

1. Performance is the standard of
honest values in Cornell Dubilier
condensers.

MODEL 478 ALL-
2. Twenty-five years of pioneering PURPOSE AMPLIFIER

—of development— : ‘ Capacity, 12 watts, Class A output. Adequate for average
p t—of experience P. A. job. If extra power is needed our Model 483 Booster

Is In every C-D condenser. | may be added at slight additional cost, providing a power-
. . ful unit of 36-watt capacity. This BUILD-UP feature is
3' The C-D label is your 1ron CIa’d exclusive with Operadio. It's @ money-maker and a
guarantee for all around satis- | money-saver.
faction.

I

|

. . . because \
)

|

l

|

|
| MODEL 60 PORTABLE
I P. A. SYSTEM

Now — Cornell-Dubilier is ready to prove
that their latest laboratory development on
electrolytic condensers—the "Hi-formation"
process of manufacturing, makes them the
finest in the world.

* * * * * * *

A compact unit, comprising a powerful Class A Amplifier
for maximum undistorted output; heavy duty 10" electro-
dynamic speaker; two-button hand-type microphone; spe-
cially designed mixing control box and all accessories. All
contained in attractive leatherette case.

The Type EB single sec-
tion, Hi-formation dry elec-

trolytic with wire leads. " MOBILE

TYPE

: )
u]‘ AMPLIFIER

A b-volt Class A
unit, ideal for mo-
bile use in adver-
tising,  ballyhoo,
iy electioneering, etc.
Powered with 6-volt storage battery. Output, 18 watts un-
distorted amplification.

A quality condenser that
is yours at no extra cost.

* * * * e

W g * A complete system composed of psrts designed especially to work to-
rite fOl‘ your COPY Of ihe new gether, one with the other. Another exclusive Operadio feature.

‘ Get a copy of the Operadio Portfolio

No. 128 catalog—ijust off the press. R ice Men, IPs Free.

OPERADIO MANUFACTURING CO.
ST. CHARLES, ILLINOIS

» LOOK IN AT BOOTH

‘ NO. 50 DURING THE

. TRADE SHOW. A num-

ber of outstanding new

Operadio developments

will be exhibited and explained in detail. If unable to attend

the show, write us for details of WHAT’S NEW!

LOOK FOR THE C-D LABEL

CORNELL-DUBILIER

CORPORATION

4375 BRONX BOULEVARD
NEW YORK
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Public Address . ..

THE SERVICE MAN and GROUP HEARING AIDS
By PAUL A. BOTTORFF*

HE Service Man has an opportun-
ity of acquiring an additional vol-
ume of business by installing group hear-
ing aids for the hard-of-hearing.
Throughout the country people have be-
come conscious that certain of their
neighbors were:unable to attend the the-
atre, church, lodge, and so on, simply
because no satisfactory method of con-
veying sound to them was at hand.
But, with this awakening has come an
ever-increasing number of installations
designed to aid those who live in silence.
The equipment used consists essen-
tially of a microphone, or in special
cases in theatres, a transformer across
the main sound line; an amplifier of
high quality, wiring, outlet boxes and
earphones—all equipment with which
the Service Man is acquainted.

INsTALLATION DATA

The microphone used is generally
of the two-button carbon type, although
of course any type may be used. It
should be located as near the amplifier
as is possible in order that the numer-
ous difficulties with long amplifier leads
may be prevented. In churches the
microphone is frequently located in
some out-of-the-way location permitting
freedom of the entire platform if
needed; in fact, when a lecture is to be
picked up it is frequently desirable to
locate the microphone some distance
from the speaker in order that he may
move about without causing a great

*Engineer, Trimm Radio Mfg. Co.

variation of loudness in the group hear-
ing aid as would be the case if the
microphone were very close to the
speaker.

If a microphone is used in a theatre,
which is frequently the case in small
communities, it should be located in
such a manner that it will pick up both
programs from the stage and from the
loudspeaker. In very small theatres
where there is very little or no use of a
stage and in large theatres in which
special microphones are used to pick
up programs from the stage to be re-
broadcast through the regular amplifier
system, frequently a bridging trans-
former across some part of the sound
line is used. This feeds an auxiliary
amplifier which raises the sound to the
desired level.

It should be noted that in small the-
atres it is sometimes possible to use the
main sound amplifier if a tapped trans-
former is used.

TuE AMPLIFIER

The amplifier should be built by a
reputable manufacturer to insure the
quality of its performance. In particu-
lar the amplitier should have a high-
quality output and should be humless.
Being free from ac hum is especially
important because it is very noticeable
when earphones are used.

Location oF QuTLETS

Upon the selection of the location of
the outlets depends to a large extent

Fig. 2. Showing a typical oytlet box, with jack and volume control, and two types
of light-weight phones. A bone-conduction unit is shown at the extreme left.
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Fig. 1. Showing manner of mounting out-
let box on theatre seat.

the success of an installation. To con-
sider an example, the author would like
to mention the case of a theatre which
had made provision for the hard-of-
hearing several years ago. The seats
reserved for this purpose were in the
last row of the balcony. Although a
well-known theatre, few of the hard-
of-hearing would make use of the facili-
ties. When it was realized that the
hard-of-hearing would not be segre-
gated the outlets were scattered in
groups, several here, several there, and
immediately the number of hard-
of-hearing patrons increased many
times. From a study of a number
of installations, and interviews with
many having impaired hearing, the
author concluded that the group hear-
ing aid installations in which the
outlets were all in one group are not
nearly as successful as those in which
the outlets are scattered.

CHURCH INSTALLATIONS

For a church installation each regu-
lar hard-of-hearing member should be
permitted to choose the pew desired
and with the extra guest outlets in good
locations in full view of the speaker.
In the case of a theatre installation out-
lets should be located in groups of two
on the seat frames (see Fig. 1) between
the first and second seats, and the sec-
ond and third seats, thus permitting
considerable flexibility in seating, since
two hard-of-hearing people may then
be seated in any of the first three seats.
Several or all of these groups of out-
lets may then be along one aisle, pre-
ferably in the rear half of the church.
Outlet boxes should contain in addi-
tion to the phone jack, a potentiometer
volunte control to permit the correct
volume to be readily attained. It should
be noted that the degree of hearing loss
varies considerably for different indi-
viduals.

The outlet boxes are obtainable in
several different tvpes of finishes in

® SERVICE FOR
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NIKLSHIELD Power Ampli-
sier Kits will insure a pro-
citable P.A. Rental Season
] . ]
There are many new circuits

to choose from within a very
broad price range. Compare

NIKLSHIELD
“NK-1” KIT

Double push pull power
amplifier (56’s into
45's) having a
power output of 14
watts. Normal output
10 watts, Gain 45 db.
List price of complete
kit with chassis $27.00.

YOUR NET PRICE

$16.20

Overall dimensions, 14 x 7% x 21

NIKLSHIELD
“NK-2” KIT

This three stage 6A6
power amplifier has
sufficient gain for use
with the newer tvpes
of crystal microphones.
Gain 108 db. 10 watts
output. List price of
complete  rransformer

kit with chassis $19.50.
YOUR NET PRICE

$11.70

Overall dimensions,

12 x 6'4 x 2V,

NIKLSHIELD
“NK-3” KIT '

Three stage 46 class B
power amplifier {(57-46-
46’s) QOutput stage may
be connected to voice
coiis or RF stage. Gain
84 db. 30 watts output.
List price of complete
transformer kit with
chassis $26.00.

YOUR NET PRICE
Overall dimensions,

14 x 7 x 21

NIKLSHIELD
“NK-4” KIT

Three stage push pull
parallel fixed bias 2A3
or 45 A prime NIKL-
SHIELD power ampli-
fier having a normal
output of 30 watts (57-,
56's-445's).  Gain 85
db. List price of com-
plete transformer kit
with chassis $33.50.
YOUR NET PRICE

$20.10

FOR MORE COMPLETE DESCRIPTION
WRITE FOR BULLETIN NST

Send for your free Copy Today

UNITED TRANSFORMER CORP.

264 CANAL STREET NEW YORK, N. Y.

Overall dimensions,

165% x 8! x 2%
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Centralab
HANDY
FIXED RESISTOR RACK

Sav goodbye to lost resistors . . . throw away the cans and
bottles that formerly held 'em. Hang this CENTRALAB
RACK on your wall and know at a glance just where they
are . . and what resistance values you have on hand.
It is yours absolutely FREE with a

SPECIAL DEAL

consisting of 20 12 watt 316 type and
1 watt 310 type CENTRALAB
RESISTORS.

The RACK is of heavy sheet metal and
will give years of service. The R.M.A.
Color Chart is in full colors.

Write for descriptive information today.

CENTRALAB

Division of Globe Union Mig. Co.

e e e — — —— — — — e ——— — ————

CENTRALAB

900 E. Keefe Ave., Milwaukee, Wis.
Please send me information about your special
deal which includes a FREE HANDY FIXED
RESISTOR RACK.

Name

Address

City. ... ..

My Jobber Is. ... .. Service
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PUBLIC ADDRESS—continued

RN MicmphoW Plug to lomp socket
@)

Amplifier

]

J

S

Dofted line used with /
two-button microphone Jock-.

Volume :canfral

Featherweight
headset

4.65.6, 7 8 9,10

Fig. 3. Circuit of a
typical hard-of-hear-
ing installation. Any
type of good micro-
phone and amplifier
may be used with a
system of this sort.

Box with T

Jack and - I
volume |
controf _:,f:_

Line wire connec;"ed to
the two outside termincls

order that they may harmonize with
existing furnishings. Generally a white
or ivory finish is used in theatres due
to their greater visibilitv in the semi-
darkness.

EarpaOoNE DESicN

The design of earphones has within
the last several years advanced so
rapidly that it is no longer desirable
to use the old, heavy type of phone;
in fact the newer light-weight, flat tvpes
are superior in performance, comfort
and ruggedness to anything previously
available. The phones used should be
the product of a manufacturer having
a reputation for producing quality and
fully guaranteed merchandise, as the
entire installation is judged by the
quality and performance of the phones.
(See Fig. 2.) The essential require-
ments of earphones is that they be light
in weight, comfortable to wear, of
rugged construction and especially capa-
ble of handling large volumes of sound
without appreciable distortion, and their
impedance should be such as to match
the rest of the equipment.

The lorgnette-type phone, which
consists of a single receiver attached
to a handle is almost always used in
churches, while for the longer, more
sustained program of the theatres the
single phone with a very light-weight
headband is preferred.

SELLING THE Jom

The largest problem of the Service
Man is not in installing the equipment,
but is in selling the installation to the
potential customer. A great deal of this
sales resistance is now broken down
and the theatres are willing to add this
equipment as well as the churches.

To sell the churches it may be pos-
sible to learn of one individual who
may be hard-of-hearing or who may
have a friend with a hearing impairment
who will be willing to pay the entire
cost of the installation. To this person
the Service Man should present the
benefit to be derived and the happiness
given to the ones thus handicapped.
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Another plan is to find someone will-
ing to make the installation as a memo-
rial to honor a father or mother; and
still another plan is for the hard-of-
hearing people using the service to pay
for the equipment personally.

Theatre installations are not put in
for philanthropic purposes, but essen-
tially to increase the box-office receipts.
Therefore it is absolutely necessary to
show that a group-hearing aid will be
a4 paving project. The author is ac-
quainted with a number of installations
which have paid for themselves in a
relatively short time. One example is
that of a theatre seating about twelve
hundred located in a suburban town,
has an installation of 10 phones and has
an average weekly attendance of hard-
of-hearing patrons of one hundred and
fifty.

GENERAL DATA
(Continued from page 122)

becomes Joosened, a poor ground results,
causing an intermittent or “fading” hum
of the same pitch as the vibrator.

This may be corrected by soldering
two additional ground connections of
the same type and in the same circuit,
one at the type 6F7 socket and one at
the type 78 socket. A grounding wire
should also be run from the ground cir-
cuit heater terminal of the type 75
socket over to the resistor mounting
plate which should be grounded.

Mr. Charles Wengert, of the Bush-
wick-McPhilben Corporation, New
York City, who struck upon the cure,
states that the above remedy has been
successful in all cases.

.

Vibration in Sparton Models 67, 68,
691

Some Model 67 chassis have a small
piece of rubber in the middle of the rear
edge of the chassis base plate to pre-
vent vibration against the chassis frame.

If vibration is found in any of these
sets, it may be corrected by removing
this rubber and placing small strips of

one-inch masking tape along the edges
of the base plate, thus preventing the
hase plate from vibrating against the
chassis frame. One end of the tape
should be stuck to the top side of the
plate, and the other end folded around
to stick to the bottom.

This same remedy may be used on any
other models causing the same trouble.

Note: Masking tape may be obtained
from local hardware and paint dealers.

L

Addition of Condenser in Sparton
Model 36

To protect the life of the vibrator in
the Sparton Model 36 Auto-Radio, add
a .0l-mfd, 1600-volt condenser (Part
A-5237) across the secondary winding
of the power transformer (Part A-
10376) in the Eliminator Unit.

Install this condenser in every Model
36 Auto-Radio set that you may service,
adding the cost of the condenser and the
installation to the customer’s service

charge.
°

Possible Cause of Oscillation in Spar-
ton Models 65 and 66

In case the metal braid shiclding on
the control-grid lead to either of the
type 78 tubes, in the Sparton Models 65
and 66, becomes pushed down on the
leads, these receivers may oscillate or
otherwise operate improperly,

This shielding may be pushed down
accidentally when removing or install-
ing the tube packing, or changing tubes,

Therefore, always pull these shields
up to their full length in case of oscilla-
tion in the Models 65 and 66.

Note

Before attempting to operate a Model
65 or 66, the front chassis screw must
be loosened so that the chassis rides
freely on the front rubber cushion. If
this is not done, the dial pointer may not
turn when you turn the knob.

Philco Model 38 (Code 123)

Effective with Run No. 9 a change
in the volume control and its circuit
has been made in this Model. The
Part No. of the new control is 33-5094.
The value is the same (20,000 ohms).
However, the lead from antenna series
condenser (40) is connected to the arm
of the control instead of the upper end
(in diagram). The upper end is left
open.

At the same time a bypass condenser
Part No. 6287K (.15 mfd bakelite
block) has been added, from the lower
end of the volume control to ground.

These changes give quieter operation
of the receiver.

¢ SERVICE FOR



“NOISE-MASTER™

Cat. No. 14, List Price $6,75

Recommended in locations where there are sufficient
“man-made” noises to interfere with radio reception
over both the short-wave and broadcast bands. The
last word in antenna design, licensed under the Amy,
Aceves & King patents Nos. 1.920,162, 1,938,092 and
1.965,539. A highly engineered product which makes
one aerial act electrically as two perfect antennas, by
automatically selecting the varying frequencies o
short-wave and broadcast signals. Two or more sets
(greferably not more than four) can be operated at
the same time. on the same antenna, by using an

additional lower transformer unit on each additional set.

“Conqueror”
Cat. No. 11 Cat. No. 12

$3.70 [ J $3.40

*Combining CORWICO manufacturing skill and the en-
gineering talent of Amy, Aceves & King.

“Explorer”

ANT

NNA

insures perfect reception

For every set . . . EVERYWHERE . . . this masterly antenna
is the Service Man’s ideal! Brings in foreign stations stronger—
filters out the annoying “man-made” static, heightens the enjoy-
ment of both broadcast and short-wave reception. Service
organizations can increase their
profits and good will in 1935 by
concentrating on this de Juxe
CORWICO unit.

AN IDEAL STORE DEMONSTRATION KIT

CORNISH WIRE CO.
80 Church St., N. Y, City

Please place us on your mailing list for
information of interest to Service Men.

ENUINE wire-wound vitreous-enamel 10-watt

SMALLER yet BETTER!

¥ than a match! Aerovox engineered . . . for
tight places . . . without sacrificing performance or
life. Just the thing for those jobs that must stay

5, 10, 15, 20 watt rat-
i All  resistance

Quality wire. Refractory

tube. Wire ends brazed 3 . k

to lugs. Pigtails sol put. Here’s wire-wound seeurity for only a few
dered to terminal bands. pennies more.

Vitreousl;enamel coat-

ing. ermanent seal N

against moisture and Send for DATA: New 1935 condenser and resistor cata-
damage. log on request. Sample copy of monthly Research Worker,

tos. And remember, Aerovox list prices are usually lower.
Aerovox quality is unchallenged.
your local jobber.

Check these points with

CORPORATION

80 Washington St. Brooklyn, N. Y.

MARCH, 1935
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Sy You Saw IT IN SERVICE

SERVICE DEALERS Jecrn
to sel/ RADIO SERVICE!

More Business! Better Business!

NATIONAL
#UNION>

| RADIO TUBES

| ALL RADIO REPAIR WORK
GUARANTEED

1
|

FIND OUT Now WHAT THIS EMBLEM
AND NATIONAL UNION CAN MEAN TO YOU

Nationa! Union Radio Corp. of N. Y., 400 Madiscn Avenue, N. Y. C.

Send me the book—“MERCHANDISING RADIO SERVICE” 8335

I URITIC cveveevvees s eeseareseas e s s st see e s e s s ns s s SeBR e RS

Street... JERTUIION 011, 20 State......cooen
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SERVICE-MAN'S NOTEBOOK

Vacuum Tubes and Their Applications

THREE-ELEMENT TUBE

Fig. 6 indicates diagrammatically a
three-element vacuum tube having a
grid inserted in the space between the
cathode and plate. Normally the grid

Grid
Cathode -~~~
Meter
= +
— gt —lijajiln
Lid A g
“ Fig.6

Vacuum-tube circuit for illustrating effect
of grid on electron flow.

will consist of a series of parallel wires
with spaces varying from 24" to about
one-hundredth of an inch between them.
The plate, of course, normally consists
of a solid sheet of metal. Therefore,
the electrons boiled off of the cathode
by the application of heat will be at-
tracted to the plate in the usual manner,
but on their way will be forced to pass
through the windows between the grid
wires. If the potential of the grid is
made positive with respect to the ca-
thode it will, of course, oppose the field
set up by the space charge and will tend
to accelerate the electron flow. In other
words, a positive grid will speed up the
electrons from the cathode and increase
the number of electrons collected by the
plate. Since, by the time they are at-
tracted to the grid, the attraction from
the plate will become very strong and
most of them will flow through the
windows of the grid. However, some
of the electrons will alight upon the grid
wires setting up a current which will
flow in the grid circuit of the tube. Like-
wise, if a negative potential is placed

Piate current--— /‘

Fig.7

5} &

[TrIrr[rrrrrTY

T TT
-Nldb‘"

T T T T T T T T 1 T T
=18 <16 -14 ~12 ~10 -8 -6 -4 -2 Q +2 +4
Grid voltage

Typical plate current- grid voltage char-
acteristic of thren-element tube.
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The third of a series of thumb-nail
sketches on the characteristics and
functions of vacuum tubes and how

they are applied to modern radio-
receiver circuits. . . . THE EDITOR

upon the grid it will reduce the plate
current. The plate current-grid voltage
characteristic of a typical three-element
tube is shown in Fig, 7.

TRIODE AS AMPLIFIER

Now if the potential of the grid with
respect to the cathode is varied, a cor-
responding variation will appear in the
plate current of the tube. Consequently,
if a generator of voltage, such as a
microphone, is connected to the grid
circuit of the tube, as shown in Fig.
8-A, an amplified variation of the micro-

piate - |
current
o
) B
8 1
E V YT‘Oufpuf
15N voltage
=10 K Grid volfage
) = |
Fig.8

Input voltage

A shows mike connected to grid circuit

of tube. This is an amplifier arrangement.

Resultant input and output voltages shown
at B.

phone voltage will appear in the plate
circuit of the vacuum tube. This will,
of course, be due to the fact that the
normal plate current of the tube will be
increased and decreased in magnitude
by the fluctuating potential applied to
the grid from the microphone. The
arrangement of Fig. 8A is called an
amplifier. It will be noticed that the
grid is biased about half way between
zero grid bias and the grid bias cor-
responding to zero plate current (Fig.
8-B).
TRIODE AS DETECTOR

Now suppose it is desired to use the
triode as a detector or rectifier. In
this case the grid is biased as shown

wwWwwearerieanradiohistoryycom
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nput

Resulting input and output voltages when
grid is biased to large negative value.

in Fig. 9, so that the normal plate cur-
rent of the tube is very low. As a
result, only positive fluctuations of the
grid will cause large variations in plate
current. This is shown in Fig. 9.

TRIODE AS OSCILLATOR

Let us suppose that the three-element
tube is connected to a ‘three-winding
transformer as shown in Fig. 10, and
biased as shown in the characteristic
of Fig. 8-B; that is, to act as an ampli-
fier. Now, any variation in microphone
current such as might be caused by
speaking into the microphone, will be
transformed into a voltage applied to
the grid of the vacuum-tube amplifier.
This voltage will then be amplified and
will in turn be transferred, by means
of the transformer, back into the grid
circuit of the vacuum tube. Since this
second voltage applied to the grid will
be larger than the initial voltage and
since this second voltage will again be
amplified by the vacuum tube and flow
around that circuit as before, it is evi-
dent that the pulse of voltage will con-
tinue to be conducted around the circuit
as long as the tube functions normally.

(To be continued)

Sy

Switch

Fig.10

Circuit used for illustrating triode used
as an oscillator,
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e iy the
CIMPLEST SET TESTER

YILVER

A COMPLETE NEW
LINE OF AUDIO
AND POWER
TRANSFORMERS &
FILTER REACTORS

This low priced, high per-
formance transformer and
reactor group is specially de-
signed for public address
amplifier, radio receiver, and
radio service applications.

the Readrite No. 710 Tester, because it incorporates

many advanced features and enables them to quickly
and accurately test all types of radios, both new and old. It
easily handles the most advanced circuits and newest tubes. Despite its popular price, it
This very practical 3-meter set tester is equipped with a conforms to the same high
selector switch which makes it easy to check all tube circuits . . standards of quality and de-
by plugging directly into the receiving set sockets. pgndablllty “I‘(enyon‘:’_ has pioneered and maintained. The
The selector switch connects all D.C. circuits to the D.C. Silver Group Is ‘nl(\)t Just. another_ transfon:ner line.” Keny_on
Voltmeter. Jacks are used to make connections for indi- scores again with the presentation of this group of units

. . ; : manufactured for a market which defines an economical
vidual ranges of the different meters. Simultaneous readings | trancformer as a low-priced unit designed electrically and
of plate voltage, plate current, and heater voltage, can be

. < 2Sy | mechanically to precise application with no unnecessary
made. A 4%; Volt battery is furnished for continuity and | fri)ls. The Silver Group embodies many distinct advantages
resistance testing. This unit is furnished with complete in-

T . d heretofore found only in the most expensive units.
structions and charts for both capacity and resistance tests.
The D.C. voltmeter reads 0-20-60-300-600 volts—A.C. volt-

MORE and more, professional service men are turning to

meter 0-10-140-700 and the D.C. milliammeter 0-15-150. 1. HOUSING 2. IMPREGNATION =~
The Siiver Group Transformers and re- The Silver Group units are poured with
AT YOUR JOBBER actors are_ bult into ttractive sivor 1, SUTITRE, SRR oraion
chsaf which act as complete efectro- treatment. This important factor as-
No. 710—Dealer's net price. ........oooooioiree e e .$16.50 | static and electro-magnetic shiclds. ton. b'e"c';".’,s."'é’n.:ﬂfue"’a":é'"i'i'.ﬁosﬁ?‘i'r‘ié
No. 712—Same as No. 710, but equipped with a Triplett D.C. conditions cannot affect them.
Volt-Ohmmeter, 0-15-60-300-600 volf{s with |090 ohms resist- 3. MOUNTINGS 4. ADAPTABILITY
ance per v<l>|+. and 300,000 ohms direct reading scale when -arh:‘_sj:"ver (;gf..,% c?“bbe mo.:,.ndu I\;,m. AWl audio transformers were uestll‘l;reu
. ) q inimum of effor! i all i .
used with 4!/ volt vattery. Dealer's net price........ ... 2220 R T TR ET ST Ly QCEE rilling for Azl s‘i"“e:l':":"m“sf‘:ﬁ_";:r ity
assembly, Two more holes permit bring- be used to work from either a 50, 200
ing the fead terminals through the or 500 ohm line to a 50, 200 or 500
READRITE METER WORKS | &
152 COLLEGE AVENUE BLUFFTON, OHIO
KENYON ™ Re
MAIL COUPON FOR CATALOG! CO., INC.
2 : | 840 Barry Street New York Cit
= " ew lor 1
* READRITE METER WORKS s 4 Y
E 152 College Ave., Bluffton, Ohio E l—_---—-----------—--------l
E Send me a catalog on Readrite Instruments. E 1 &%"J,?,’; ;,'f,“ﬂf,,f"y’:’fk‘gi,ﬁ"" INC4
= - Gentlemen: Please send fthe Kenyon Siiver Group Service Data, which gives
o T s T e B e s R A S A b - I complete specifications for all these new units, and which shows numerous 1
: . I amplifier combinations. 1
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ON THE JoB. ..

Kolster Model 6K

Kolster 6K with volume control in
series with 26 tube filaments: To re-
place with efficient control use a dual
10,000-ohm antenna and 25,000-ohm C
bias control; remove the old one and
short the wiring that went to it. Con-
nect the antenna binding post through
a shielded wire to the left terminal;
ground the right terminal, and con-
nect the variometer to the center termi-
nal. Then for the bias control (rear
element), disconnect the black wire that
went to the center tap of the hum con-
trol and connect it to the left terminal
of the bias control. Connect the center
tap of the hum control to the other
terminal of the bias control. This can
be used on the Zenith sets using fila-
ment rheostats, and other makes.

E. M. Prentke.
°
Filing Technical Data

We receive about a half dozen tech-
nical publications each month, as well
as about a dozen manufacturers’ bul-
letins, in which there are countless sug-
gestions that may be priceless to us in
the future, providing that they are filed
in a way that they may be found quickly
when needed.

Here is a way we have found to be
both efficient and easyv: A card file is
used for storing three by five inch
library cards, and alphabetical indexes
are made with the following main head-
ings: “General Index of Receivers, Cir-
cuits and Notes”; “General Technical
File,” and “Public Address,” as well as
one headed, “Improving Old Sets.”

A sample of the card we use is shown
herewith, and each month the articles
appearing in the various magazines are
copied on the cards, showing the make

of set, model number, and description
of the article, as well as the name,
month, and page of the issue.

In filing articles in manufacturers’
leaflets that are not saved, the articles
desired are cut out, pasted on cards, and
filed under appropriate headings.

In a few years’ time this system pro-
vides one with a source of information
not to be excelled.

Other headings suggested are:
“Causes of Hum”; “Causes of Oscilla-
tion”; “Intermittent Reception Notes,”
and so on, to suit the taste of the in-
dividual.

E. M. Prentke.
.

International Kadette

The most common cause for com-
plaint in the International Kadette is
the No. 1 or 1-v rectifier tube. These
tubes must be replaced often. A new
I-v will nearly always revive a dead
receiver of this type. The speaker in
this set also is bad about getting out of
adjustment. The adjusting screw may
be reached with a screwdriver through
a hole in the front of the cabinet just
to the right of the center.

U. V. Blake.

Removing Wire Kinks

The sharp kinks and bends in small
insulated wire are not easy things to re-
move without damaging the insulation,
particularly light silk or cotton-covered
bell or magnet wire.

An excellent and very simple home-
made device easily put up for this pur-
pose is shown herewith. Saw through
one side of a small and inexpensive
cord pulley, making the cut wide enough
for the largest wire to he handled.

Model  Make XYZ Mag. Yr Mo Pg
711 | Circuit and Notes Service| 34\ feb| 27
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Simply grip the wire with the fingers
and draw it back and forth over the
small roller. The solid end of the cast-
ing below and the rivet neatly molds
the roller against the strain of the wire.
The wire riding in the bottom of the
pulley groove is straightened quickly
and easily with absolutely no damage
to its insulation no matter how light
the covering may be.

The wire needs only to be drawn
around the bottom of the wheel groove
once or twice and the kinks are taken
out nicely.

Frank Bentley.
°

Silvertone 550, Sentinel 550

Sitvertone 550 and Sentinel 550: All
socket voltages test o. k.. but no signal
comes through. If oscillator lead is
touched to first detector grid nothing
can be heard. However, if lead is put
on grid of i-f tube or second detector,
the oscillator signal comes through all
right. The trouble seems to be in the
oscillator circuit, but is really not there.

By installing a new 8-mfd filter con-
denser from the set side of the filter
choke to the common negative return,
the set is found to be normal again. The
same difficulty applies to many midget
superheterodynes.

E. M. Prentke.

Philco 54-C Howl

On the popular Philco Model 54-C
receiver an audio howl occurs inter-
mittently on quite a few sets which come
into cur shop. This howl usually in-
creases as the volume control is in-
creased and generally starts when the
edge of the carrier is struck while tun-
ing in a station. The howl was found
to be caused by the plate lead from
the 43 output tube running across in
close proximity to the two diode grids
of the 75 second detector. Lengthen-
ing and rerouting the plate lead to re-
nove it from the 75 tube will remedy
the trouble.

R. E. Walters.
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o XNOW ,

What equipment is the most
desirable and effective for
mobile use?
What type of amplifier has the

proper quality for orchestra use?

How to place the speakers in the average
type of school auditorium installation? _
what wattage and what type of sound equip-

ment is required for full coverage of & stadium
seating 15,000 people?
The most suitable pre-amplifiers for
the new crystal microphones?
How to plan a centralized control sound Rack
and Panel for multiple speaker installation?
what type of equipment will give
splendid service for theatre use at
an amazingly 'ow price?

K\
S

N

horns, ete.
use with

New

It uses 2-57, 2-56.

< Meet Us

at the

individual
“mix.”’
below.)

controls

ohtell WRITE NOW-| VW EBSTE B

We cordially invite you to visit our
display at the I-R-S-M Convention and
Show in Chicago on March 22, 23, and
24. Our Engineers will be on hand to
describe and explain the advanced new
tvpes of WEBSTER Sound Equipment
which will be featured at the Show.
Here’s a splendid opportunity to dis-
cuss your Sound problems and needs
with us personally. We look forward
with genuine pleasure toward meeting
you at the I-R-S-M Show.

than ever before,

every School,

better Profits.

(For further

The A-30 is a Class

every
store is a prospect.

these opportunities, Let WEBSTER
work with you—and help you to

" «SURCPROOF” and “OPENPROOF”
}(EIBB TUBULAR CONDENSERS

Metal end piece for fast solder

| Lowest iron heat radiation. Prevent's OPENS™

| prices / )
consistent / e
with our

' High

Standard
of Quality

SN
DX
gy ,
and true POz Bare solid
: @/ tinned wire
ratings Tost Devtscumann CoRPORATION / leads

All TOBE products are stocked by the follow-
ing jobbers in the states listed below :
(See past issues for other states)

WASHINGTON
Harper-Meggee, Inc., Republican and Terry Ave.............. Seattle
Seattle Radio Supply, Inc., 2319 2nd Ave...... v.v....Seattle
Wedel Co., Inc., 520 Second Ave........... .Seattle
Spokane Radio Co., 611 First Ave.... ol Spokane
Homer King, Inc., 748 St. Helens Ave.......cooceeeerirronnes Tacoma
OREGON
Stubbs Electric Co., 33 N. W. Park Ave....oooveaienren ...Portland
Wedel Co., Inc., 1207 S. W. Washington St.......ovovieereen Portland
IDAHO
Radio Supply Co., 1017 Main Street.......coocomeereeneecrnees Boise
BRITISH COLUMBIA
Vancouver Radio Engineers, 1009 Robson St..uv.eeeveeeenns Vancouver

TOBE DEUTSCHMANN CORPORATION
CANTON, MASSACHUSETTS

L

permanent application,
It will p
sell Sound at higger profits.
answers and for the name of your neavest WEBSTER dealer.

WEBSTER AMPLIFIERS
TYPES A-30 and B-50

Webster units built completely into
well-ventilated steel cabinets as illustrated.
A’ 30 watt amplifier
suitable for high fidelity indeor installations.
, 4-2A3, 1-83 and 1-80 tubes.
The type B-50 is a 50-watt Class g
for powerful high volume level operation out-of-
doors, in skating rinks, armories, etc.
ploys 2-57, &-59 and 1-83 tubes.
fiers have mierophone and phonograph input, with
permitting any degree uf
details mail

The current months offer rich op-
portunities for Profit in Sound. Out-
door events are in full swing every-
where. Wherever people gather in
crowds—at county fairs, at political
rallies, at athletic meets—you will
find a demand for Sound. And more
every Church,

theatre and
Don’t pass up

WEBSTER- cHICAGO His an mswer
o EVERY SOUND NEED..

O matter what type of sound problem you are confronted with—no matter how complicated
or simple the specifications may be—WEBSTER-Chicago
you to write to us, to submit your Public Address requirements for the careful personal
congideration «f our Engineers.
up of precisely matched components to cover all types of installation demands.
your disposal the most complete line of individual

micrcphones of advanced design,
ay you to write for the valuable WEBSTER bulletins which will help you

can serve you better. We Invite
in a position to recommend complete Sound Systems made
We also place at
units for mobile, portable and
mixers, baffle speakers,

We are

amplifier
pre-amplifiers,

Write us about your Public Address needs for complete valuable

B’ amplifier

It em-
Both ampli-

TOME CONTROL
the coupon

THE WEBSTER COMPANY,
3827 W. Lake St., Chicago, Il

Send me a complete description of the Webster
A-30 and B-50 Amplifiers illustrated above. I
am also interested in Sound Equipment as dis-
cussed in the letter enclosed.

n
a1
|
]
. NAME ¢ evvueernrraeosiacassenamasesiosarsasmeesonsrs

SHORT WAVE NEEDS

_ RESISTANCE

FREQUENCY
= ]

% !
| MEGACYCLES
.25

They’re NON-INDUCTIVE!

This chart based on an exacting and impartial test by an
outside testing laboratory tells its own story of IRC Metallized
Resistor performance on high frequencies—only a change of
30% in resistance value on 20 megacycles!

Compare this with 100% and 200% D.C. value changes of
ordinary resistors under similar conditions and you will quickly
see why IRC Metallized (Filament type) Resistors are unex-
celled for the exacting requirements of Short Wave oscillator
circuits, AVC filter circuits or as grid leaks across r.f. tubes in
addition to all ordinary radio requirements.

You can’t go wrong if you standardize on IRC’s for every
service replacement or amateur need.

WRITE FOR CATALOG

INTERNATIONAL RESISTANCE CO.

2100 Arch St., Philadelphia, Pa.
(In Canada, §87 Duchess St., Toronto, ont.)

FOR THOSE EXACTING

|
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ASSOCIATION NEWS . . .

INSTITUTE OF RADIO SERVICE MEN REPORTS

I.R.S.M. THIRD ANNUAL CONVENTION

The Executive Office of the Institute of
Radio Service Men is busily engaged in
the final preparations for the Third An-
nual Chicago Convention and Trade Show
that is to be held at the Hotel Sherman,
March 22, 23 and 24.

That the I.R.S.M. Conventions have
come to be recognized as a potential neces-
sity, filling a vacancy that has existed
since radio servicing became a profession
and a business, is exemplified by the fact
that every one of the available booths was
taken a month before the date set for the
opening of the Show. The management of
the Convention has tried to find a way
to expand upon the exhibit space in order
to accommodate other applicants who were
not prompt enough in sending in their ap-
plications.

EXTENSIVE PROGRAM

An extensive program is being arranged.
The Exhibition is scheduled to open offi-
cially at 2:00 p. m. on the afternoon of
March 22nd, but the Convention will not
begin until eight o’clock in the evening,
when a representative of the Association
of Commerce will deliver an address of
welcome, which will be followed by a tech-
nical lecture that will be of value to Service
Men, engineers and amateurs.

SPECIAL MEETINGS

On Saturday morning two very im-
portant meetings have been arranged, the
first that of the Parts Division of the
Radio Wholesalers Association, the second
the Service Section of the Radio Manu-
facturers Association. The distributors’
meeting will be conducted by W: C. Braun,
Chairman of the Parts Division. The Ser-
vice Section meeting will be conducted
either by E. M. Hartley, Chairman of the
Section, or by Jerry Golten, Chairman of
the Western Division of the Section.

The Saturday afternoon session is laid
out as an informal demonstration period at
which time the instrument manufacturers
will be arranged around the lecture hall for
the purpose of demonstrating their new
apparatus, following a general lecture on
the subject by L. O. Gorder.

TALK ON TUBES

On Saturday night, the principal speaker
will be Walter Jones, of Hygrade Syl-
vania Corporation, on a subject having to
do with the application of vacuum tubes
in circuits. Tentative arrangements have
been made for Mr, B. G. Erskine, Presi-
dent of Sylvania, to give a short talk, but
in the event that he is unable to be present
he will be represented by Mr. C. G. Pyle.

Antenna systems will constitute the sub-
ject matter for the discussion on Sunday
afternoon, and auto radio will occupy the
last session of the Convention on Sunday
night.

Reports have been received from all parts
of the midwest that Service Men, distribu-
tors, manufacturers, publishers and others
are planning to attend this Convention.
Those who were present last year remember
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the delegation from Indianapolis and again
this year they have requested reservations
for a busload and instead of spending one
day, they are staying through two of the
three days.

From up through Madison, Milwaukee,
Sheboygan and other points in Wisconsin,
as well as St. Paul and Minneapolis comes
the word to reserve a place for them.
Down in Louisville, too, they are laying
their plans to attend, and in Cleveland,
and out through Missouri, lowa and
Omabha.

Altogether, the Third Annual Conven-
tion gives promise of heing the largest
meeting of its kind ever held anywhere,
and those who attend will go back to their
homes fired with enthusiasm that will give
them an incentive to go out and do things
that they never thought of doing before.

THE EXHIBITORS

In the Exhibition Hall, too, will be the
array of booths in which the products of
the leading manufacturers will be on dis-
play. Following is a list of the Exhibitors :

AEerovox Corp.

ALrLrep Rapio Core.

AmEericaN PuEenoric Corpe.,

“BoB” ANDERSON.

Arcturus Ranio Tuse Co.

W. W. Bovp & Co.

Bryax Davis PusLisging Co.

P. J. BURRILL.

CarroN MaNuUFacTURING Co.

CENTRAL Rapio Lass.

Croucr BrengLE Co.

CoNTINENTAL CARpON, InC.

L. G. CusHiING.

S. DARMSTADER.

ToBe DEUTSCHIMANN CORP.

ELECTRAD, INC.

Erringer SarLes Co.

FamrBaNks-Morse HoME APPLIANCES,

Inc.

Farkas & GAINEs.

GENERAL TRANSFORMER CORP.

Garvin Mre. Core.

THE Hickox ELECTRICAL INSTRUMENT

Co.

D. S. HiL.

T. B. HUNTER.

HycrabE SyrLvania Core.

INSTRUMENT SaLEs Corp.

INTERNATIONAL REsistance Co.

JEFFERsoN ELEctric Co.

Tre Ken-Rap Corp.

Luxkko Sares Co.

ArtHUR H. Lyx~cH, Inc

P. R. Marrory & Co., Inc.

Mm WEesT Rapio MART.

NarionaL Union Rapro Corp.

NEwark Erectric Co.

OHMITE MANUFAcTURING Co.

OrerADIO MANUFACTURING Co.

Rapro Amateur CaLL Book.

Tue Rapro Probucrs Co.

Rapro ReraiLing.

Rapio WEEkLy.

TrE RapoLex Co.

Rayrneon Propucrion CoRrp.

RCA Manuracruring Co.

RCA Rabprotron Divisiox.

READRITE METER WORKS.

Leo REeiLLy.

JouN F. RipeErR, PUBLISHER.

Rvyan, GEeraLp.

SEARs, Roesuck & Co.

SERVICE.

F. L. SPrRAYBERRY,

STANDARD TRANSFORMER CORP.

C. O. Stimpson.

SUPREME INSTRUMENTS CORP.
TecENICAL APPLIANCE CoORP.
TraorpArRsoN ELec. Mre. Co.
TripLErT ELECTRICAL INSTRUMENT Co.
Tu~c-SoL Rapro Tusks, Inc.
TurNER MicrorHONE Co.

UNITED AMERICAN Boscr Cogre.
EarL WespBer Co.

TreE WEessTER Co.

WEsTton ELECTRICAL InsTRUMENT Co.
YaxLEy MANuUFAcTurIng Co.

NORTHWEST SERVICEMEN'S CONVENTION
IN MAY

The Northwest Radio Servicemen’s As
sociation is sponsoring a Service Men’s con-
vention in Minneapolis the 5th, 6th and 7th
of May, at the West Hotel. This conven-~
tion is for Service Men of Minnesota,
North and South Dakota, Iowa and the
northwestern part of Wisconsin.

The convention committee is making
plans for an interesting program and a
number of very prominent speakers. This
committee will welcome any suggestions
and  co-operation  from ~ associations
throughout the Northwest. Jobbers and
factories interested in displays are asked
to communicate with Mr. R. A. Prehm,
Chairman of the Convention Committee,
1406 Fourth Avenue, South.

On Sunday, May S5th, the program will
start at 1:30 p. m,, immediately after the
conclusion of the Mid-American ARRL
Amateur Convention, which is being held
in the same place the preceding two days.
A number of Service Men who are also in-
terested in amateur activities will already
be in the city and a large number of other
Service Men are expected.

The discount card plan now being
started for the Twin Cities will be con-
sidered for the entire Northwest.

On Monday evening there will be a ban-
quet followed by an important national
speaker and then a stag. Tuesday after-
noon prizes will be drawn, followed by
adjournment at 3 p. m.

GEORGE HANSON, Chairman.

BOSTON SECTION OF L.R.S.M.

The Boston Section of the I. R. S. M.
held a meeting at the Hotel Statler on
Nov. 16, 1934, Over 275 members and
guests were present. Vice-Chairman Ing-
var Paulsen presided.

Mr. Aiken, Engineer, of the RCA Vic-
tor Co. was the main speaker. The recent
development of the Terra Wave Police
transmitters and receivers was discussed ;
the advantages of this type of transmitter
over the “conventional” police transmitter
were brought out. The actual operation
of this Terra Wave transmitter was wit-
nessed by those present.

Improved methods of phonograph re-
cording and reproduction were demon-
strated and also application of phonograph
attachments for existing radio receivers
was discussed.

® SERVICE FOR



SERVICE
ENGINEERING
BULLETIN 102

FREE!
It tells you how to:

Modernize a 1 M.A. Meter

Make a Decade “R” Box

Measure Voltage Characteristic
and

Determine the Proper Size

CONTINENTAL CARBON

Resistors for every job!

CONTINENTAL CARBON

Manufactures all sizes of Neutral-Po-
larity Paper Dielectric Condensers for
Replacement Service.

Write Now! Latest Bulletins! Free!

CONTINENTAL CARBON Inc.

13912 Lorain Avenue, Cleveland, Ohio

Type B Mounting

depends upon the care in which you handle each job.
Your work must be intelligent and thorough. Every
detail must be attended to. Every joint a perfect joint.

But if the joints you make must be perfect, even more
important are the invisible connections in the trans-
formers you use. Halldorson FULL REGULATION
Transformers are famous for their reliability. Every
joint is scientifically made, carefully inspected, rigidly
checked, and subjected to a severe break-down test.
Your servicing will be successful if you use Halldorson
FULL REGULATION Transformers.

Halldorson Transformers with FULL REGULATION
insure correct voltage even on overload, which means
better tone quality and better volume.

THE HALLDORSON COMPANY
4500 Ravenswood Avenue, Chicago

Write for new replacement bulletin listing complete line, includ-
ing new universal outputs for A.C. and D.C. midgets—Free!

Halldorson

totunme|ranslormers
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COMPLETE SERVICING OUTFIT

No. 1181

~ VERY needed test that a service man has to make can

be handled by this compact Test Set. Consists of
three essential units:

Volt - Ohm - Milliammeter with precision universal meter,
reading both A.C. and D.C. volts at 1000 Ohms per volt,
up to 750 volts; Milliamperes up to 150, both A.C. and
D.C., and resistances up to 3 megohms. Complete with
batteries.

Free-Point unit is fastened in the tester cover. When used in

conjunction with the Volt-Obm-Milliammeter, all voltage-current-
resistance tests can be made direct from the radio set sockets.
All-Wave Signal Generator covers frequency ranges from 110
to 18,000 Kc. Frequency stabilized. Attenuation perfected for
all sets. Hand calibrated charts. Tube furnished. This improved
unit is an outstanding part of the 1181

The handsome quartered oak case in which it comes will appeal
to every professional service man.

No. 1181

Your Jobber Can Supply You

THE TRIPLETT ELECTRICAL INSTRUMENT CO.
137 Main St. Bluffton, O.

$38.00

... Dealer's Net Price .

Mail today for details!

THE TRIPLETT ELECTRICAL INSTRUMENT CO.
137 Main St., Bluffton, O.

1 1
| Gentlemen: Send me catalog on Triplett Universal Test Set, and I
| complete line of radio servicing instruments. 1
.

www-americantadiohistorvy eomy



HIGHLIGHTS ...

IMPORTANCE OF ELECTRONIC
DEVICES IN SERVICING

The use of the cathode-ray tube or oscil-
lograph in servicing promises to increase
within the next few vears to a point where
it will be the most important and most
widely used method of testing radios, ac-
cording to F. L. Sprayberry of Washing-
ton, D. C,, whose *“Practical Mechanics of
Radio Service” is well known to Service
Men.

“Up to now,” states Mr. Sprayberry, “it
has not been possible to determine the in-
dividual characteristics of a tuned r-f or i-f
stage. All that could be done was to con-
nect your output meter to one or more
stages and adjust the trimmers for maxi-
mum scale deflection.

“This did not tell you ii one stage was
over-coupled, had ‘double humps’ or was
oscillating. For instance, most Service
Men have aligned many receivers to what
they thought was perfect adjustment, yet
when tuning to actual broadcast channels,
they found distortion, oscillation, etc. Then
they had to back off on the trimmers to
get practical, stable adjustment. Even
then they could not be sure of correct ad-
justment. All this was due to lack of a
precise instrument which would indicate
beyond a doubt the exact conditions in any
tuned circuit.

“The cathode-ray tube now comes to
vour rescue, and for the first time you can
duplicate the adjustments that the factory
and laboratories are able to apply to a re-
ceiver. With the aid of an Oscillograph
you can actually see the pattern of the
curve of a tuned stage.

“The above is just one single application
of the Oscillograph—it has hundreds of
other uses in every radio repair shop in
this country and many more will be de-
veloped in short order as the use of the in-
strument progresses.”

Citing the rapidly growing importance
of electronic devices, Mr. Sprayberry
points out the need for complete and care-
ful study on the part of Service Men in
order that they may be qualified to apply
these instruments intelligently. Thus, in-
cluded among other improvements designed
to keep it fully abreast of rapidly changing
service trends, three comprehensive lessons
on the Oscillograph have just been added
to “Spravberry’s Practical Mechanics of
Radio Service.” While valuable to begin-
ners as well, the Sprayberry Course has
been specifically designed for those already
in the service husiness who recognize the
necessity for constant advanced study as
a means of insuring their business future.

CONSOLIDATED SUPPLEMENT

In keeping with its policy, the Consoli-
dated Wire Corporations of Chicago, Illi-
nois, has just issued a new supplement in
which is featured a variety of all-wave
antennas. These are constructed along the
doublet, Hertz half-wave, and Marconi
quarter-wave systems and are designed for
operation with all of the popular receivers.

In addition are featured a number of late
developments in the antenna accessories
field. A copy of this supplement can be
had from the Consolidated Wire & Asso-
ciated Corporations, Peoria and Harrison
Streets, Chicago, Illinois.
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NEW CORNELL-DUBILIER CATALOGS

Three new 1935 catalogs are announced
by the Cornell-Dubilier Corporation, con-
denser manufacturers, of 4377 Bronx
Boulevard, Bronx, N. Y.

Catalog No. 128 (16 pages) is for use
by radio parts distributors, dealers, Service
Men and amateurs. It lists a wide variety
of mica, paper and electrolytic condensers
In many capacities, voltage ratings and
sizes for general radio applications. Sup-
plementing this, is Catalog No. 129, which
contains a comprehensive listing of stand-
ard types of replacement condensers of
both paper dielectric and electrolytic con-
struction.

For manufacturers and engineers, a
special industrial catalog bearing the num-
ber 127 has been compiled. This contains
much useful information on the use of
condensers in power-factor correction,
motor starting, high-voltage circuits, etc.

Copies of these catalogs are available
free of cost to users of condensers. Re-
quests should be mailed directly to the
main office of the Cornell-Dubilier Corp-
oration at the above address.

RCA VICTOR SERVICE MEETINGS
ON AUTO RADIOS

Following closely a successful series of
Service Men’s meectings on antenna Sys-
tems, a new series will be devoted to an
analysis and study of the newest RCA
Victor auto-radio reccivers. Another in-
teresting feature of the programs will be
a description and display of a new auto-
mobile antenna system which RCA Victor
engineers have designed to meet the prob-
lems of providing noise-free reception in
the new, steel turret-type automobiles. The
new RCA Victor auto-radio receivers
which will shortly be announced to the
trade will be demonstrated to the radio
technicians and their circuits analyzed with
the aid of the RCA Cathode-Ray Oscil-
lograph.

°

RADOLEK P-A BOOKLET

The Radolek Company, 601 West Ran-
dolph Street, Chicago, offer free to radio
Service Men and public-address engineers
a 24-page booklet describing the latest 36-
watt, 10-tube Radolek amplifier and giving
an interesting three pages to “Where and
llow to Make Money With a Radolek
Dual Crystal P-A Amplifier.” This section
was written for the Radolek Company by
one of their most successful customers, it
is said. Two pages, also, are devoted to
the prevention of feedback. List prices
on amplifiers and associate equipment are
quoted, thus permitting the use of this book
as a sales manual.

°

RAYTHEON BULLETIN

The Raytheon Production Corporation,
30 East 42 Street, New York City, have
available a bulletin describing various items
designed for the Service Man. This bul-
etin describes such items as a suede bag,
repair kit, pocket edition trouble-shooter,
tube stickers, window and counter displays,
and the like. These items are available at
a minimum price when accompanied by a
specified order for Raytheon 4-Pillar
Tubes.

RADIO-INTERFERENCE STICKERS

The Tobe Deutschmann Corporation of
Canton, Mass., are now distributing
throughout the country radio-interference
stickers. These stickers inform the reader
that the war on interference is their war.
This sticker is said to have been first in-
troduced by Tobe Deutschmann in 1928,
a time when few gave much consideration
to the thought of radio noises.

TRANSFORMER COMPONENTS

The United Transformer Corporation,
264-206 Canal Street, New York City, New
York, have available a catalog on Trans-
former Components. This 24-page catalog
contains a great amount of technical data,
circuit diagrams and the like. Also in-
cluded is a very useful chart for determin-
ing values of I, C and R at different

frequencies.
°

FLECHTHEIM TENTH ANNIVERSARY

A. M. Flechtheim Company, Inc., of
136 Liberty Street, New York City, is
celebrating its ninth successful vear of
activity in the radio industry, ~having
started in 1925. Leading distributors and
retailers throughout the United States
handle Flechtheim condensers and resistors.

An interesting new booklet illustrating
and describing the entire Flechtheim line
will be mailed upon request.

TUBE BASE CONNECTION FINDER

The National Union Radio Tube Base
Connection Finder dial designed and per-
fected by Mr. W. M. Perkins of the
National Union Laboratory went into a
third edition this week, brought up to the
minute with the showing of connections
for eighty-five different tube bases.

The device is a series of three cardboard
circles and quickly gives readings through
holes punched in the two outer pieces.
It is compact and can be slipped into the
coat pocket or carried in the tool kit

with ease.
°

NEW SPOKANE RADIO CATALOG

The Spokane Radio Company, Inc.. 611
First Avenue, Spokane, Washington, have
available their 1935 Wholesale Catalog cov-
ering Radio Parts. Accessories and Sound
Equipment. That the catalog is quite com-
plete is evidenced by the fact that this
catalog contains some 228 pages.

The Spokane Radio Co. are basically a
supplier of radio and sound equipment of
all kinds (with the exception of broadcast

receivers).
°

HATRY AND YOUNG OPEN NEw BRANCH
Hatry and Young, 203 Ann St., Hart-
ford, Connecticut, wholesale radio dis-
tributors, announce the opening of a new
branch at 86 Meadow St., New Haven,
Conn. The Hartford store is well known
throughout Connecticut to Service Men,
dealers and amateurs; and has enjoyed
a consistent and steady growth of busi-
ness even during the depression years.
Service Men and dealers throughout
Connecticut  are contacted weekly by the
Hatry and Young “Radio Wagon”.
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CREETINGS

. R S.

Chicago Convention

May you live long and

prosper and always use—

Hadsoluic

CONDENSERS

Patent
No. 1950352
3088 WEST 1067TH ST. CLEVELAND. OHIO ‘

CURTIS CONDENSER CORPORATION

GONE are

Cone Replacements!

A WRIGHT-DECOSTER chassis
can now be purchased for prac-
tically the same price as it costs

Model SIYC to install a cone. The patented

solid center spider removes the “srief” by keeping dust,
grit and filings out of the air gap. Dollars ahead in sales,
more profit and a thoroughly satisfied customer result
from the installation of u WRIGHT-DECOSTER chassis.

There is one to fit every radio.

Model 390 VC—5-inch Chassis—$3.90

The better automobile sets have separate speakers be-
cause they can be placed in exactly the right position to
give the best results and mav be equipped wi_th a cord
for operation outside the car. Any good radio can be
greatly enhanced by the installation of a separate speaker.

Model 780 VS—$7.80

complete catalog,
and name of

Write for
dealer’s discount
nearest distributor. You will find
the Wright-DeCoster distributor
anxious to cooperate in every way
possible.

Wright-DeCoster

Incorporated

2253 University Ave.
ST. PAUL, MINN.
Export Dept.: M. Simons & Son Co.
25 Warren St., New York

Cable Address:
SIMONTRICE, New York

Model

780 VS

MARCH,
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AUTO-RADIO

POWER SUPPLY
SERVICE

MANUAL

How to service an Auto-Radio so that you can GUARAN-
TEE the job and make money on it! The thing that gives
you the most trouble—power supply—is thoroughly covered
in this manual. It is invaluable. Get your FREE copy
before the supply is exhausted and before the summer

season starts
pin it to your letter-

TEAR OUT THlS ADI head (or write your
name and address in the margin) and mail it together with
I2¢ in stamps to cover costs of postage, addressing,
mailing, ete.

! G N AL
-

rioneer JEN - MOTOR co».

458D W. SUPERIOR ST., CHICAGO, U. S. A.
See our announcement to the Auto-Radio owner in

the March 23, SATURDAY EVENING POST

THEN THEY CAME]
TO SPRAYBERRY,

HE list of Sprayberry stu
dents includes literally hun-

I AM A GRADUATE

d £ B of three
reds of servicemen who  other home stud{ schools——g'et ean

v fir H 8 truthfully say it was worth while
have st taken (.)rdmm.'y radio in every sense to have taken your
courses. And that is as it should course.”” — HORACE W. HART,

be—for here alone can the forward- Yonkers, NS

locking serviceman obtain AD-
VANCED training at a price so
low he can’t afford to miss it. For
Sprayberry’'s Practical Mechanics
of Radio Service will
maoney

save you

and it will help you make
greater profits in a dozen different |
ways. It won't cost a cent to get
the facts which may introduce you
to the one thing needed to insure
your business future.

that
Sprayberry Course is the finest |

WANT TO SAY the
It contains more
many other
WALMS-

have ever seen.
information  than
courses combined. A.
LEY, Vancouver, B. C

‘I HAVE TAKEN several radio
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MECHANICS OF RADIO SERVICE
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plete lessons on the

F. L. SPRAYBERRY

2548 University Place, N.W.

Washington, D
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Sheets at no extra cost.
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\ANUFACTURERS.. . .

DAYRAD TEST EQUIPMENT

The Radio Products Company, Dayton,
Ohio, now have available their new line
of Dayrad Radio Service ~Instruments.
This new line includes meters, condenser
testers, tube testers, conductance testers,
signal generators, output indicators, set
testers, milliampere volt-ohmmeters, and
the like.

The “Tri-Test” Portable Checker Series
20 has been designed to test all present
tubes with ample provision for future types.
This instrument has a 400-volt dc meter
range and a 40,000-ohm calibrated ohm-
meter range. This unit will check resis-
tors, dial lights, ballast tubes and condens-
ers. A similar unit is available for counter
uses and is known as the Series 22.

The Series 60 Qutput Indicator has been
designed around a sensitive, differential
type neon glow lamp. High- and low-im-
pedance outputs may be measured through
the use of an impedance-matching trans-
former built into the circuit.

The Series 26 Grid Shift Mutual Con-
ductance Tube Tester is a store or service
laboratory instrument designed to test all
present tubes with provision for {future
types. Tubes may be tested in normal
circuit. Line-voltage control operates over
range from 105 to 135 volts. Series 24
is the similar portable unit.

Series 28 Signal Type Dynamic Mutual
Conductance Checker tests tubes as they
operate in the set. This unit applies dc
plate, screen and bias voltage; applies ac
grid signal to control grid; and measures
output on Bridge Type Meter connected
to Universal Shunt System. Operation is
from 110-volt, 60-cycle ac.

The Series 56 “Mult-O-Meter” is a
milliampere volt-ohmmeter covering volts
and mils dc and volts ac in the following
ranges 0—5, 0—25 0--125 0-— 500,
and 0 —1250. The following ohm ranges
are also available: 0— 3000, 0— 30,000,
0 — 300,000 and 0 — 3,000,000.

Another test instrument is the Series 14
Tube Tester which operates on 105 to 125
volts, 60-cycle ac, and which uses a basic
circuit that gives complete test on all types
of tubes. A similar unit adapted for 25-
cycle operation is available.

Of particular interest, however, is the
Series 36 All-Wave Signal Generator
which is shown in one of the accompanying
illustrations. This unit has a range from
60 to 60,000 ke (or 5000 to 5 meters).

Dayrad All-Wave Signal Generator.
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The ranges are: 50— 180, 165— 550,
500 — 1600, 1500 — 4750, 4500 — 17,500,
16,500 — 62,000 kc. The dial is of the air-
plane type and is direct reading, no charts
being required; and a neon tube output
indicator is built in. This signal generator
has available a 400-cycle audio for external
use. Operation is from 110-volt, 60-cycle
ac, a Faraday shield being used to isolate
the ac line. A three-section attenuator
controls both high and low outputs. The
Series 38 is also a signal generator, but is
battery operated. This latter unit covers
the frequency range from 100 to 20,000 ke.

The unit shown in the other illustration
is the Series 54 Radio Set Tester. This
instrument has the following scales for
volts (ac and dc¢) and mils de: 0—35,
0—25 0—125 0—500, and 0—1250.
Ohms are measured in three scales, namely,
0 — 30,000, 0— 300,000 and 0— 3,000,000.
The meter is arranged to be connected in
any of the milliampere, dc volt, ac volt,
ohms, output volts condenser leakage or
tube circuits through a special circuit selec-
tor switch. It is not necessary to use plugs
and leads. Condensers are tested on their
rated voltages through the use of a self-
contained power pack furnishing dc poten-
tials up to 500 volts. The leakage value is
indicated directly on the meter scale. Uses

Dayrad Series 54 Radio Set Tester.
type 80 tube for leakage and three megohm

resistance scales. A 41-volt C battery
is used on all other ohm scales. The Day-
rad “circuit selector” analysis method is
used to read voltage, current, and circuit
constants through the plug and cable set
connection.

Four-inch, square-type, switch-board
meters are used with all of the different
instruments mentioned here with the ex-
ception of the Series 14 Tube Tester.
These meters, designed by Dayrad, have
a 3%%4-inch scale length., The movement is
a high torque d’Arsonval type with light
moving coil, reinforced bridge, and jewel
bearings. Standard, 0 —1 milliampere,
1000 ohms per volt.

A catalog covering all of this equipment
is available from the Radio Products
Company. Write for Bulletin 50.

°
"TESRAK"

A rack for holding radio chassis and the
like, so that they may be held and rotated
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in any position while servicing, is now be-
ing manufactured.

It is said, that the set may be running
while the necessary tests are being made,
and that the set may be revolved with-
out jar to tubes, intermittent by-pass or
coupling condensers.

The Tesrak, manufactured by the Test
Rack Company, 314 Talbot Ave., Akron,
Ohio, enables the operator to work with
both hands while the set is held firm and
also allows the set to be observed from
top and bottom without disturbing.

LYNCH DRI.LECTRIC CONDENSERS

The Lynch Manufacturing Company
Inc, 405 Lexington Ave., New York, N.
Y, are presenting to the trade their new
Dri-Lectric Condensers. These units have
been designed to give longer life and better
service, it is stated.

After several years of research the
Lynch Manufacturing Co. are said to have
developed an electrolyte which is a single
chemical and not a mixture, there being no
tendency (as a result) during manufacture
or life for the parts to separate and no ten-
dency for a change in the characteristics.
This gives a uniform product and main-
tains a higher degree of efficiency during
both shelf-life and active service. Other
features claimed for these condensers are:
Electrolyte has characteristic of being non-
soluble towards the oxide coating, permits
higher overload voltages, peak voltage in-
creases with shelf-life, and low-leakage
current.

These condensers may be obtained for
operating voltages of 25 to 500 volts, the
capacity ratings being from 2 to 500 mfds.

WELLING GENERAL MANAGER POLYMET

The Polymet Manufacturing Corpora-
tion, 829-839 East 134 Street, New York
City, N. Y., recently announced several
changes in their executive personnel. Leon-
ard C. Welling, well-known pioneer in
the field of radio, is now acting as the
General Manager of Polymet; while Mr.
James H. Herrick and Mr. E. B. Tyler
have assumed their duties as President,
and Vice-President and Sales Manager,
respectively.

It has also been announced that several
new condensers have been added to the
Polymet line.

® SERVICE FOR



RACON

P. A. HORNS

Include more than 35 individual types
from the standard 314 ft. Trumpet to the
Multiple Unit Aeroplane Horns. The L
special Unbreakable Trumpet Horns, il-
lustrated, are for use where high quality
is desired but where considerable han-
dling and extreme abuse is present.

All RacoN HORNS are made of the
patented RACON NON - VIBRATORY
AcoUsTIC CLOTH, with cast all-
aluminum tone-arms, heavy metal-
beaded edge, metal suspension rings
and loose-couplings for unit attach-
ment. All RACON HORNS can be sup-
plied in the STORMPROOF type. an
exclusive RACON development, guar-
anteed to withstand the most severe
atmospheric and climatic conditions.
Racon Electro Dynamic Units and Horns are manu-
factured under 14 exclusive Racon Patents.

Write Dept. S-3 for
Complete Details

KIXVAN FLEVYTRIV VA, INv

52 East 19th St., New York, N. Y.
London, Eng. Toronto, Can.

Oxford Dynatest...
Speaker

For All Radio Sets!
Locates Trouble!
Simplifies Testing!
Saves Your Time!
Easy to Use!

In Portable Case!
Handles 5 to 10 Watts!
List Only $22.50!

A UNIVERSAL TEST
SPEAKER for SERVIGEMEN

Tapped Field Coil matches any speaker field supplied from
the rectifier section of a radio set! Special Coupling Trans-
former with six taps matches any voice coil circuit to
the Dynatest Speaker. Universal Coupling Transformer
matches any single or push-pull tubes to the Dynatest
Speaker Circuit.

Rotary switches and combination plug binding posts make
connections easy. SEE THIS NEW DYNATEST
SPEAKER AT THE LR.S.M. BOOTH 32-33.

Ask Your Jobber To Show You This
Speaker. . . . . Write for Free
DYNATEST SERVICE INSTRUCTIONS

OXFORD RADIO CORP.

350 W. Huron St. Chicago, Ill.

20000003

N A Ratyhe

[]

SPEAKING/"

My, E. H. Rietske, President of CREI and
originator of the first thorough course in

Practical Radio Engineering.

Are You ASKED ... or TOLD
How To Service a Job?

TECHNICAL TRAINING is the difference between the “‘boss”
and the service man. One ASKS how a job should be done . . .
the other TELLS how! Of the thousands of Service Men in Radio,
there are not many who take the time to train themselves for bet-

ter jobs and a brighter future. Being BETTER than your require-
ments is a big step toward a BETTER JOB!

CREl Home-Study or Residence Instruction
Is Not Over the Heads or Budget
of Any Service Man

C.R.E.L has hundreds of Service Men now studying the home-study
courses . . . some have actually given up their jobs to come to
Washington for Residence School training . . that's real AMBI-
TION! Write us today for full details of our various courses and
how easily you can pay for them.

' New 44-Page Catalog, which includes an answer
FREE. for all of your questions; and pictures of our

equipment, laboratories, etc.

Capitol Radio Engineering Institute
Dept. $-3
14th & Park Rd., N.W.,, WASHINGTON, D.C.

MARCH, 1935 * Say You Saw It IN SERVICE
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{Trademark)

POWER
TRANSFORMERS

STOCK OF ONLY FIVE (5)

Power Transformers pro-
vide immediate renewal of
original performance in case
. of trouble in the transformer

—the heart of the radio—in
any of more than 95% of all receivers, whether “or-
phaned” or current models.

PATENT CLAIMS ALLOWED!

. . . that protect distributors and their service engineer customers
in the full profit to which thei are entitled—placing the radio
servicing profession on a staple basis.

CIRCUIT COMBINATIONS DEMONSTRATED
at LR.S.M. 3rd Annual Convention and Trade Show

March 22-23-24, 1935—Hotel Sherman, Chicago—Booth 21
U—R—INVITED
“Multi-Tap” Gulde, listing 2114
J Models of radios which you can Im-
blwx , mediately service with one of only
five (5) ““Multi-Tap"” Power Trans-

®  formers.

GENERAL TRANSFORMER CORP.

502 SO. THROOP STREET, CHICAGO, ILLINOIS
— ———— — MAIL THIS NOW ——————
GENERAL TRANSFORMER CORP-
502 South Throop Street, Chicago, 1.

Send me without charge my copy of the “‘Multl-Tap’* Gulde, and name of
nearest dlstributor.




MANUFACTURERS—continued

BRUSH-SUPPRESSOR FOR FORD V-8

A recent automotive-radio development
now being manufactured by The Ohio Car-
bon Company, 12508 Berea Road, Lake-
wood, Ohio, is a carbon brush containing
high-resistance material and designed for
use on radio-equipped Ford V-8 cars. As
all radio men know, it is customary when
installing radio sets in cars to introduce
resistance between the distributor and the
coil. This was not previously possible in
the case of the Ford V-8 car because of
the combined distributor-coil unit. The
new brush, however, fulfills the same func-
tion. In developing this brush the manu-
facturers state that its long-wearing and
other qualities have been in no way sacri-

ficed.
°

HIGH-FIDELITY AMPLIFIER

Radolek announces two new p-a ampli-
fiers which are said to combine the feat-
ures that usually require three or four
separate pieces of equipment, in one chassis.
The unit is shown in the accompanying
illustration.

Its features follow: Combines two pre-
amplifiers with a voltage-gain amplifier
and an 18- or 36-watt power amplifier,
using 7 or 10 tubes; handles one or two
crystal microphones without circuit changes

or one or two ribbon or dynamic micro-
phones with grid-input transformers sep-
arate; provides input circuit for any other
electro-acoustical source to be coupled to
second stage of one pre-amplifier in place
of a microphone, (40 db less than maximun
gain); any two input sources may be
mixed or faded in any proportion and in-
dividual tone control is provided for each
circuit; employs a master, overall, tone
control; and also a master volume control,

Special 2” ac meter indicates volume
level of entire output. Both plug-in and
terminal connections for microphones and
one to three speakers are provided, speaker
field supply being of the 400-volt, 40-watt
tvpe. This unit delivers 36 watts with
less than 5 percent distortion and can be
pushed up 4 watts further.

Less than 1/10-watt hum voltage is said
to be present in output at full volume and
proportionally less at lower volume levels.
Audio range is from 40 to 12,000 cycles,
with all tone controls open. Conventional
Edison base, 3 amp fuse. It has been de-
signed for 115-volt, 60-cycle ac.

RCA PHONOGRAPH OSCILLATOR

The RK-24 Phonograph Oscillator is a
small broadcast-band oscillator unit de-
signed for use with the RCA Victor Rec-
ord Player (Model R-93). It may be at-
tached to radio sets of all kinds and types.
In addition to its primary use with the
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R-93, it may also be used for attaching
any type of magnetic pickup to any type
of receiver with but slight modifications.

The primary purpose of this Phonograph
Oscillator, shown in the accompanying il-
lustration, is to insure proper phonograph
reproduction within the limits of the re-
ceiver, avoiding the necessity of any cir-
cuit changes.

Of particular interest is its ability,
through the use of the 6A7 or the 2A7
tubes, to be used with receivers having
either 2.5-volt or 6.3-volt heater-type tubes.

The RK-24 is actually a miniature trans-
mitting station, modulated with the output
of the phonograph pickup. As the fre-
quency range of the pickup is usually equal
to or better than the transmission range
of the ordinary broadcasting station and
there is no intervening factor such as fad-
ing and distortion due to transmission, the
phonograph quality is said, in practically
all cases, to be that obtained with the very
best possible local broadcasting stations to
which the receiver may be tuned.

NEW REPLACEMENT SPEAKERS

Sonochorde Sales Company, 200 Boston
Avenue, Medford, Mass., offers a new
line of electro-dynamic replacement speak-
ers in four sizes:—5", 6", 8", and 11".
Two types of automobile speakers are also
available.

Through a wide variety of field and
transformer values, seven hundred and
fortv-one different combinations can be
supplied.

Diaphragms are of high-quality acoustic
material and the 5-ohm voice coil is sup-
ported by the Sonochorde “wave-form”
spider. Normal power, 4 to 12 watts;
with re-inforced voice coil, 4 to 20 watts.

A unique assembly method enables any
speaker to be completely taken apart,
cleaned and reassembled in a few moments
without the usual difficulty in securing
proper pole clearance, it is stated.

Tests run on these speakers are also
said to show a highly efficient response.

NEW BELL PA SYSTEM

The New Model P-A, 3C, shown, is a
complete 15-watt public-address system,
and is self-contained in two sturdy portable
carrying cases.

The amplifier uses a four-stage resist-
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ance- and impedance-coupled, Class AB,
circuit, utilizing the following tubes: 2-53's ;
1-56; 2-2A3’s; 1-5Z3. All filter com-
ponents are incorporated in the chassis.
The following output impedances are avail-
able: 500, 250, 166, 125, 100 and 83 ohms.
These impedances permit the use of from
1 to 6 500-ohm lines or speakers in par-
allel. The frequency response is within plus
or minus 2 db from 30 to over 10,000
cycles.

A feature of this amplifier is the fact
that two entirely independent high-imped-
ance input channels are provided permitting
the mixing of two crystal microphones,
one microphone and phono pickup or two
phone pickups. The following controls
are provided, two volume controls, tone
control, two selector switches and power
switch.

Two beavy duty 12-inch dynamic speak-
ers, crystal microphone and all necessarv
cables are furnished. The entire system
being housed in two carrying cases. The
approximate weight is 80 Ibs.

VOLTAGE-REGULATING TRANSFORMER

In localities with great fluctuation of
line voltage—much higher or much lower
than normal—as is frequent on lighting
plants in rapidly growing cities or sub-

urban sections, the highest performance of
electric appliances can be maintained more
easily, and the life of appliances greatly
increased by keeping the voltage supply
nearest normal rating.

The Voltage-Regulating Transformer
herewith illustrated, manufactured by the
General Transformer Corporation, Chi-
cago, has a positive, manually-controlled
adjustment. A snap selector switch at the
front is easily turned to primary tap to
deliver proper voltage to the appliance. A
sensitive voltmeter, mounted on the trans-
former case—dial up (convenient for read-
ing), plainly indicates when the unit de-
livers rated voltage.

The unit is housed in an attractive wrin-
kle finish black steel case. Size, 434" x
7" x 644" high. It is provided with four
non-scratching (soft) rubber supports.

These Voltage-Regulating units are regu-
larly supplied in three models . . . one for
normally 110-volt 50-60 cvcle which trans-
forms 70-80-90-100-110-120 or 130 volts to
110 volts at 160 watts.

One for normally 220-volt 50-60 cycle
which transforms 100-115-130-145-160-175
or 190 volts to 110 volts at 160 watts.

One for normally 220-volt 50-60 cycle
which transforms 140-160-180-200-220-240
or 260 volts to 110 volts at 160 watts.

Other voltages or higher capacities are
turnished according to specifications.

® SERVICE FOR



BIRNBACH
Kinkless
TEST LEADS

TIME and trouble-saving boon for
busy service men—TEST LEAD WIRE
THAT WON’T KINK OR BREAK
DOWN under hard usage and repeated
bendings.
Leads, including high-grade red and black
fibre prods, with needle-point or solderless
pin tips and connecting lugs (as llustrated),

50¢

50c complete. Same with alligator clips_ov and
solderless pin tips on connecting ends, 75¢c 75c
complete.

Also KINKLESS TEST LEAD WIRE for Comple‘l'e
replacement——25 ft. 75c; 100 ft. $2.15; 500

ft. $10.50. °
Write Dept. S-3 for Complete

Catalog of Service Equipment Overall
BIRNBACH RADIO CO.,Inc.  Lenath
145 HUDSON STREET NEW YORK CITY 50 inches

=R FEW GOOD TERRITORIES STILL OPENﬁ'

REPRESENT US — THERE IS GOOD MONEY IN IT! !

£ BOBBINS

s FOR
) S0 SPEAKECS

We also Manufacture Various Types of Magnetic Speakers
We can Supply and Remedy Your Speaker Needs
SPEAKER MANUFACTURERS SINCE (92l

LEOTONE RADIO CO. 63 Dey Street, New York City

DEAL
SERVICEMEN

Here is your opportunity to
secure a Kit or a complete
assortment of Kits suitable
to your particular needs. Our
own experience in this field has
enabled us to design Kits which
will simplify your speaker re-
pair work and increase customer satisfaction.

You car’t afford to be without it.

MULTIPLEX RADIO SERVICE, INC.

88—4th AVENUE BROOKLYN, N. Y.

SALT LAKE CITY, UTAH

We are very happy to advise you that we are
MORE THAN PLEASED with the results of
your velocity microphone from a standpoint of
natural quality of reproduction, dependability,
and excellent frequency response.

We are convinced your microphone is equally
as good as the (competitor’s name) velocity
mike selling at about twice as much money.

SOUND RESEARCH LABS, Inc.
(Signed) P. S. Guss.

HIGH FIDELITY
The BRUNO Models “'L” and "M’ Velocity Micro-
phones employs a proven principle which overcome to
a great extent the defects inherent to the carbon and
other pressuré type microphones.
They are highly directional and this
extremely desirable feature attenu-
ates extraneous noises and reverber-
ated sounds; in a Public Address
installation, ‘‘feedback’’ is reduced
to a minimum and the system may
be operated at a higher acoustic
gain.

CONSTRUCTION

The micrcphone can withstand severe
ahuse; is not affected by tempera-
ture and humidity changes; is abso-
jutely quiet in operation and, since
it is a low impedance device, maybe
placed st any distance from the
pre-amplifier. Cobalt steel magnets
are used to produce a sgtrong and
jasting magnetic field.

Model ‘M’
List Price
40.00

Model “L”
List Price
$25.00

. 0”
| ‘B | ABORATORIES

'}l 20-22 West 22nd Street, New York City

. Time is money, Mr. Service Man!
Don’t waste it on inferior aerial
installations. Use only

YL \Y
HI-GAIN

TRADE MARK REGISTERED

ANTENNA W} . [ SHORT-WAVE

.4 ALL-WAVE
SYSTEMS | { AUTO RADIO

No mechanical difficulties—each part plainly marked—
quickly installed, they do what they are made to do
every time.

SERVICING

Residence course, 6 months, modern methods, new
courses, special work on service equipment and super-
heterodyne servicing; instruction on public address
systems, photo cell and cathode ray tubes included.
Other courses obtainable: Radio Engineering — 9
months; Marine Radio—6 months; Morse telegraphy—
6 months; Combination Engineering and service courses
__12 months. School established 1874. All expenses low.
Catalog free.

DODGE’S INSTITUTE, Thirteenth Street, Valparaiso, Ind.

MARCH, 1935 *

Say You Saw It IN SEavicx

‘ PATENTED and GUARANTEED

For Your Protection ® To outperform any other aerial

LTO ANTENNA POST
OF RECEIVER

A new series of auto-
radio antenna systems
now ready. Priced from
$3.50 to $8.00 list.
Diagram of coupler
kit A-3 shown here.
Send coupon for com-
plete data omn all

TO CHASSIS = Lynch aerials,

OF CAR

ARTHUR H. LYNCH, Ine., 227 Fulton St., New York, N.Y.
Y our nerinl installation data will

he apprecinted by

141



MANUFACTURERS—continued

NEW CONDENSER ANALYZER

The Federal Engineering Co., 286 Mer-
cer Street, New York City, have just
brought out a condenser analyzer,_shown,
which tests dry, paper, electrolytic con-

densers by applying dc voltage equal to
working  voltage of the condenser.
Equipped with a tapped switch to select
various standard working voltages. A sec-
ond control knob provides a by-pass
across the neon tube, affording definite
good or bad reading. The by-pass is so
regulated that normal leakage will not
light bulbs but any leakage in excess of
normal will cause neon tube to glow.
Working voltages of unmarked condensers
can be determined by manipulating all
three controls.

Attractively housed in steel container,
black baked enamel lacquer finish with
sloping panel for easy reading.

Complete descriptive circular on this
and other Federal products will be sent on
request,

°
NEW EQUIPMENT
Wholesale Merchandisers, Inc., 625
Broadway, New York City, have an-

nounced that their new line of Amplifiers
and Public-Address Systems is ready for
distribution. It is said that the new equip-
ment contains many new features not here-
tofore found in apparatus of a similar type.
Complete literature on this new equipment
is availahle on request.

NEW AC-DC AMPLIFIER

An interesting new amplifier has just
been announced by the Morlen Electric
Company of 100 Fifth Ave., New York
City. This amplifier is a dual service-unit,
it being possible to operate it from either
a six-volt dc power source, such as an
automobile storage bhattery, or from stand-
ard 110-volt, 60-cycle ac lines. The ampli-
fier, shown in the accompanying illustra-
tion, is completely self-contained, there be-
ing no external power packs of any kind.

The tube lineup is a 6C6 feeding an
89 driver Class A connected, which feeds
a pair of 6A6 tubes in a Class B output
stage. The power output is 20 watts and
the quality is said to be excellent for all

[

classes of p-a work even at the maximum
power output.

This new amplifier is also available as a
portable case unit, in addition 1o the stand-
ard Morlen chassis type. For all classes of
truck and sound-car work and for travel-
ing shows requiring both indoor and out-
door ballyhoo this new amplifier will render
excellent service, it is stated.

A bulletin describing this unit is avail-

able.
.

ELECTRONOMETER MODEL 400

Designed to meet the latest requirements
in radio tube testing, the Precision Appa-
ratus Corporation, Brooklyn, New York,
has developed the Electronometer Model
400, the advanced Tube Analyzer, shown
in the accompanying illustration.

The Electronometer Model 400 is said
to give a tube three rigid tests before it
can pass as “Good.”

Tubes that have a high resistance or
leakage between elements will test good

when given the ordinary emission test . . .
they will not, however, perform satisfacto-
rily in the radio receiver. The Electro-
nometer Model 400 will not pass these
tubes when given the “Triple Test,” it is
stated.

The Model 400 is available in three dif-
ferent types: counter, portable and panel.

Literature fully describing this model
mmay be obtained by writing the Precision
Apparatus Corporation, 821 FEast New
York Avenue, Brooklyn, N. Y.

UNIVERSAL MODEL 2000

The Universal Model 2000 speaker and
cabinet is shown in the accompanying
illustration. It is a product of Wright-
DeCoster, Inc,, St. Paul, Minnesota.

The Universal Model 2000 was made
especially to meet the demand for a cabinet
of proper style and proportions to house
both speaker and chassis of the many in-
teresting short-wave kits and circuits now
being built by short-wave enthusiasts. The
cabinet is of modern design and is finished
in dark walnut, with face edges of base
and top black walnut. The cabinet open-
ing is cut to fit a 16-inch wide by 8-inch
high panel. It is equipped with a stand-
ard Wright-DeCoster Model 530 speaker
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and with a Universal transformer to match
all output tubes.

°
NEW CLASS B AMPLIFIER

A 26-watt Class B Amplifier, designed
for mobile applications, that can be com-
pletely operated either from a 6-volt stor-
age battery or from 110 volts ac or from
both, has been introduced by the Coast to
Coast Radio Corp., 555 6th Ave, N. Y. C.
This unit offers the following features: A
seli-contained input mixer fader system
which permits any two input signals to
be super-imposed upon each other; self-
contained current supply for double-button
microphones; universal input-impedance
terminals for 200-200 ohms (double-button
microphone) ; 200 and 500 ohms for phono
pickups and input lines as well as 5,000-
150,000 ohms for high-impedance input de-
vices; universal output impedances of 500,
200, 16, 8, 4, 3, 2, 1Y, and 1 ohms; and
low power consumption between 75 and
95 watts.

The 6-volt model utilizes four tubes in
the following circuit arrangement: One
77 screen-grid high-gain input stage is
impedance coupled into a 6A6 driver stage
which is in turn push-pull transformer
coupled into two 6A6 Class B power-output
tubes. The universal operating model
employs one 83 rectifier for 110-volt ac
operation. The gain of the amplifier is
86 db at 1,000 cycles. Field current is
supplied for one to four 110-volt de, 2500-
ohm dynamic speakers. Hum level is said
to be negligible.

Convenient terminal strips are provided
on the rear of the crystalline finished steel
case. Ample ventilating louvres are pro-
vided for heat dissipation.

GILLETTE CONDENSER ANALYZER

The Gillette Condenser Analyzer, shown
in the accompanying illustration, has been
designed to test electrolytic, paper and
mica condensers. This unit is manufac-
tured by the Radio Devices Manufactur-

ing Company, 142 Washington Street, New
York City.

This analyzer features: One-knob con-
trol, heavy steel container with black crys-
talline finish and brass panel.

® SERVICE FOR



MILES e 1923 | | " sete

Ideal for all P. A. require:

the finest custom built |}l ments, indoor and out, con-

J s 1 ‘ trolled sound distribution

pUbllc address equipment: eliminates feed back diffi-

For 12 years MILES has been manufacturing | culties, improves the fidelity

1 P.. A. equipment 'of the highest quality to in- | and increases "speaker effi-
w‘ﬂ dividual specifications of users. Not cheap, in- | ciency™; constructed of re-

ferior apparatus but comparable with the finest inf d e .
that money can buy. And, MILES prices are very low for intorced spun a.umnnum. ree
top quality equipment. Let us quote on your needs—any- from all metallic resonance,
thing in public address work. 1009, weatherproof; overall size, bell 17 in., length 20 in.

|
FREE interesting literature on amplifiers and 300 ' ‘ Available for all speaker cone sizes up to 12 in. in diameter.
|

Miles Quality Products. . . . Write for it. i::g-:%ng .v.n.ei.g.hf 5 I‘bs-,.“f\Ao(.iel Ne+ Price $8.82
MILES REPRODUCER CO. || Macy Engineering Co., 1452 39th St., Brooklyn, N. Y.

MIKES—HORNS— UNITS—AMPLIFIERS

114 W. 14th STREET NEW YORK; N. Y. ’ ‘ Write for complete P. A. Catalogue—desirable territory

available for ﬁyresgn_tatiues.

NEW! Essential Tools in Color |

Neutralizing tool and compensating screw drivers E
made of AMEROID in attractive colors—mode!

shades. Won’t chip or break in normal use.

Easily identified in service kit.

FOUNTAIN PEN STYLE i

Contains insulated screw driver; %4’ and 5/16"
insulated wrenches for compensating and balanc-
ing I-F Transformers, Variable and Equalizing
Condensers, etc., clip for vest pocket carrying.
List price 60c—any color

COMPENSATING SCREW DRIVER At your dis-

MAKE EXTRA MONEY

A rich new field is open to the Service
Man in installing group hearing aids for
the Hard of Hearing in theatres and
churches. Daily, more theatres are put-
ting in this equipment. YOU are the
logical man to sell it to them and to
install it.

Become an authority on
group hearing installa.
tion. Write TODAY.

I Rl M M Colors correspond with Neutralizing Tools: tributor —or
i knurled end assures non-slip grip. List price 30c direct — at
409, dis-
RADIO MFG. CO. SUPPLIED 12 OF EACH TOOL MOUNTED  count. Com-
Dept. S-3 ON ATTRACTIVE DISPLAY CARD. plete data on
. . . A i
1528 Ag}r‘\:\rfage Ave. | American Radio Hardware Co., Inc. radio r;f!:t';
icago | 135 Grand St. New York, N. Y. on request.
/_’\l \ THE EYES OF THE
Y

|

\\\ WILL BE TURNED TO
i/ CHICAGO

// @g RADIO SERVICE INDUSTRY

MARCH 22, 23, 24, 1935

WHEN THE
THIRD ANNUAL CONVENTION
AND

RADE SHOW

OF THE

RADIO SERVICE INDUSTRY

WILL BE HELD AT THE HOTEL SHERMAN
The Institute of Radio Service Men, Inc. (a Professional Association)
AND
The Institute of Radio Service, Inc. (a Trade Association)
Invites You to Attend

ADMISSION FREE
MARCH, 1935 ¢ Say You Saw It IN SERVICE 143



SERVICE ENGINEERS:

Send for this NEW
100% RADIO CATALOG

Just out—the new 1935 Spring and Summer
ALLIED Catalog. You need this Double-Value
Profit Guide, It’s packed with thousands of exact
duplicate parts—all leading lines of test equip-
ment, tools, etc. Offers many new money-making
ideas. Send for this FREE valuable Catalog now.
Consult it always before you buy it—will repay
you in bigger profits!

ALLIED Y RADIO

s

l ALLIED RADIO CORPORATION l
l 833 W. Jackson Blvd., Chicago, IllI. Dept. N, '

{0 Send me vour FREE 1935 Spring & Summer
l Catalog' F RE E
ONTRINE [7s vt b Tt T T N ste Yo bd oo i Asears s l

e e e _VWRITE NOW !

£

Other models for portable or permanent installation.

Prices from $59.50 up
Some valuable territory still available.

264 N. FOURTH STREET

ANNOU"CING- A new?ELL P. A.
[}

MODEL P. A. 3C

MICROPHONE

(Two may be used.)

namic speakers.

Write for details.

BELL SOUND SYSTEMS, INC.

COLUMBUS, OHIO

|

WHY YOU MAY RECOMMEND

THIS RADIO TRAINING
A MESSAGE TO SERVICE EXECUTIVES

ANY times you are School and Home Study

asked to recommend a courses are described?

radio training course RCA INSTITUTES resi-
dent schools have extensive
modern equipment for instruc-
tion and laboratory training.

... or you yourself would like
to know of a school to which
vou might safely send the men
under vou.

May we, then, present a few Our Extension Courses for
facts about RCA INSTI- Home Study are intended for
TUTES? . . . And may we the beginner or for one in
send vou a copy of our cata- need of instruction in theory

log in which both Resident and elementary principles.

RCA INSTITUTES, Inc.

Dept. SV-35, 75 Varick St.,

New York—1154 Merchandise Mart, Chicago

SERVIGE ENCYCLOPEDIA

TROUBLES

OF ACTUAL RADIO

Bertram M. Freed has compiled all his
important service notes into a book
consisting of 200 pages and 46 diagrams.
It is closely packed with information
covering the weak points in over 500N
different model receivers with their
symptoms and corrections.

Price includes one FREE Sup-
plement which contains over
200 additional Models, Dia-
grams, and lllustrations,

If your regular Jobber or Mail Order
House cannot supply you, write
direct to—

J »,
SERVICEMEN’S PUBLISHING COMPANY
136 LIBERTY STREET

ﬁeheral CONDENSER ANALYZER
ORI ?3\ For Every Service Man

ESTS them quickly and
efficiently by applying D.C
voltage equal 1o working
voltage of condenser.
Easily determines voltages of
unmarkeid condensers.
Instantaneous reading of good
or bad units. Neon tube glows
whenever condenser being tested
has more than normal leakage.
Attractive]yv housed in a steel
Ask vour distributor or write direet ~COntainer. shriveled black haked
Write for catalog of Federal ‘'Quality enamel lacquer finish. Engraved I
Replacement  Transformers. Tubulars, :\]Oplng panel affords easy read
I".A. Equipment and other products. ing. ‘

FEDERAL ENGINEERING CO., INC.

286 MERCER STREET NEW YORK, N. Y. |

| LIST PRICE $2¢0
40% off to SERVICE MEN

g
ACTUAL TROUBLES
N
SOMMERCIAL RADID

W YORK CITY

PHOSPHOR BRONZE DIAL CABLE |
The Handiest Spool Made
Nothing Like on the Market

' SAMPLE SPOOL 25 FT.

Only One to a Dealer
ALL OTHER ORDERS THRU YOUR JOBBER

| We Can Furnish Your Complete
' Requirements for Wire Goods
and Antenna Equipment
ALL WAVE ANTENNA KITS. .$2.16
Sem{ for thalo_que Sheet
| Regular Aerial Kits, Complete. ...49¢

RIVARD MFG. CO.

1014 MADISON AVE. TOLEDO. OHIO

|
|

MAJESTIC REPLACEMENT COILS |
Matches perfectly chassis and shielding designated. Mechanical and electrical 1
properties and mounting arrangements are as required. Wound according to
latest developments. Complete assemblies containing shleld cans, trimmer con-
densers, resistors, by-pass condensers, and original Majestic
coding of leads, as required. Approved by former Majestic
engineers,
Majestic .
Number Code Description
9908 MACE 1st 1. F. model 20.. 50
3907 MAKE 2.50
10148 MALE .
10258 MALL .
4430 MASK  Antenna models 15 and 15B........ 1.00
4131 MASH R.-F. models 15 and 15B........ . 1.00
4498 MALT Composite Ose. and 1. F.
15, 15B and 150.,....... i
4429 MANE 1st 1. F. local-distance switch, mod
55 and 15...................... . 1.70
8384 MANY Ist 1. . without local-distance switeh,
models 15, 158 and 150........,.. 1.60 )
| 8308 MARS  1st I F. medel 111, .. .07 S0 B
‘ 6984 MART Ist 1. F. model 1208...... .. . . " 2.50
Send for latest coil kit bulletins. No. 4428
USUAL JOBBER'S AND DEALER’S DISCOUNT
‘ EDWIN I. GUTHMAN & CO., INC.
1321 So. Michigan Avenue, Chicago, Illinois

KenRad

Radio Tubes

DEPENDABLE LONG LIFE

Ken-Rad Radio Tubes are
made to give clear, depend-
able reception. They satisfy
customers and build good will
Write for full

for dealers.

THE KEN-RAD CORPORATION, Inc., Owensboro, Ky.
Division of The Ken-Rad Tube and Lamp Corporation
Also Mfrs. of Ken-Rad Incandescent Electric Lamps

information.
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ceivers, Tubes, Parts, Amplifiers,
Recording and Sound Projection
Equipment. Published monthly.

Subscription, $2.00 Yearly

RADIO COMMUNICATION

ENGINEERING ||| AND BROADCAST
Covering the design, production, ENGINEERING

engineering and test of Radio Re-

Covering Radio Communication,
Broadcasting, Police, Marine and
Aeronautical Radio, Telephony and

Telegraphy, Facsimile and Television.
Published monthly.

(Foreign, $3.00) Subscription, $3.00 Yearly
(Foreign $4.00)

BRYAN DAVIS PUBLISHING CO., INC.

19 EAST 47th STREET, NEW YORK CITY

o E——
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Don’'t Miss It ....

JtewRADOLEK |

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
SERVICINGI

@ DON'T PUZZLE
YOUR PROFITS
AWAY]

Your work has already
] been done and record-
- T ] ed for you in CASE
. ki RECORDS. This 9x127
flexible leatherette
binder contains

ADCASY ‘l(an BIPANES
no

YOLUME

CARTOR TAMIT TMAR Y

LASORATORINE, M.

,500
alphabetically and nu-
merically arranged
CASE RECORDS of
L successfully completed
service jobs. Each Record tells—symptom—parts responsible—
electrical values—Ilocation, and best rgplacement 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.

> CATALOG
Yo Keady

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

. X

‘“CASE RECORDS OF BROAD-

Please send me complete Information om
" 1 understand that this does not oblizate

CAST RECEIVER REPAIRS.
me in any way,

e RADOLEK co.

596 W. Randolph Street
CHICAGO

L
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A. M. Flechtheim & Co., Inc.
=y 136 Liberty St. New York City

RADIO CITY PRODUCTS CO. Accuracy Guar-
. anteed Within
28-30 W. Broadway, New York City 29,

FLE[HTHEIM [&] New DEPENDABLE METERS
P 1 =
mproved AC-DC
e ] Sy
- e o "
| SUPERIOR CONDENSERS AR S e
: (]
10 Years Of nependahle senlce e P 314" Bakelite Case with 500 microamp
" to the Radio Trade—1925- 1935 el O B e airenge e AL amd
Known th 1d T | 8nra || (R: ]735.C. V(;Jltage and churrent scaylesl;—(j-g%
nown the world over as the Oest. |[gymn 0 and separate ohmmeter scale.
Paper and electrolytic condensers (li- S p| ohms per volt sensitivity. ‘ ‘
censed), paper tubulars, resistors, auto ° Includes full wave copper oxide recti- e
S A | ot ader i advana Tiscus o [t
2
FREE: Catalog, data sheets and in- c patents. °
teresting new booklet just off the P Meter complete with rectifier and test Knife Edge
press. Write for it. equipment diagrams .............. $7.25 Pointer
[ 4 Write Dept. S-3 for FREE Data Sheets o,
R
C
P

sale thousands of varl-
ous radlo parts re- \
mained. In order to clear
our shelves immediately l

IN a recent clearance ‘

for additional lines, we
made up 2 special assort-
ment of parts and offered
them for sale at from 2
to 3 tlmes bslow thelr
regular price if bought | |
singly. As an added fea-
ture we tender the pur- '

CONDENSER ANALYZER
ONE KNOB CONTROL

Accurately tests electrolytic, mica and
paper condensers.

chaser—absolutely free of
additional charge—an all- |4 Dealer Price, $12.50 |

metal, shelf-a-tray tool to service men. Slightlv] Attractively housed in a durable steel con-
chest and 2 Radio Ser- higher west of Rockles,!1 tainer finished in black crystal. The panel
vicing Manual. ‘ Ask your distributor| is brass, nickelea, metal etched (not litho-

about the Gillette, ori oraphed,. Only the highest quality parts

| . . v 4
nite nglf';erc;at‘i‘:m.us for | used in constructior. Efficiently engineered.

Send for Free 184-page Catalog of Radio|
Equipment at Bargain Prices! |

TRY-
85 CORTLAND

NOTE!

Write for fuil particu-
tars about FREE MEM-
3ERSHIP to the TRY-
MO MONEY SAVING
CLUB.

Wholesalers—Some valuable territory still open.
Write for our interesting proposition.

‘ RADIO DEVICE MANUFACTURING CO.

142 WASHINGTON ST. NEW YORK, N. Y.

ADI 0. INC
79 GREENWICH ST. NXC.

_—

| SONOCHORDE

| Electro-Dynamic Reproducers
‘ Now Available to

DEALERS AND
SERVICEMEN

The kind of Speaker Service you have

WET AND DRY ELECTROLYTIC \ |
PAPER AND MICA CONDENSERS

RECOGNIZED FOR | ::een waiting for—gromrlt servi‘:‘e 72?

our sizes: 5 '—6"—8"'—I11", wi
S U P ER ' O R Q U A Ll i § Y ' | “speciﬁczatinns" from whiAcht'toc choose.
Two siZes repl t uto kers
@ IN ALL CLIMATES and speakers with re-inforced voice-coils
| for P.A. work. Sonochorde Speakers

THE WORLD OVE

s et ’ possess unusual tonal quality and fre-
SOLD BY LEADING guency response.
JOBBERS EVERYWHERE ’ New Low Prices!

SOLAR MFG. CORP.
599 BROADWAY COMPACT TYPES J

NEW YORK HANDY FOR SERVICE

write for catalog and net-price sheets,
TODAY!

Sonochorde Sales Company

| 200 Boston Ave. Medford, Mass. ‘ = )
L DeLuxe Test Leads

Univ;rsnl, heavy duty de luxe leads with re-
movable tips. The id

NEW 1935 to paoirft m‘::sasurem:nts e?rlo;esstocll(zdpﬁg;g:d:;

CATALOG removable socket prong tips are furnished iIn

|

I

Including the largest as-
sortment of PUBLIC
ADDRESS Equipment
ever assembled in a cata-
log. !
ALSO: Replacement Parts,
| Sets, Tubes #nd Accessories.

5 Be sure to write for your
| We Manufacture an Amplifier oy to-day. We sell toythe
for Every Purpose. trade only.

Wholesale Merchandisers, Inc.
626 Broadway, Dept. E, New York City

both sizes which will plug into tube socket.
Continufty test tips are of the chuck type
so either phono needles or long sewing needles
can be used to plerce insulation or corrosion.
Heavy duty handles are polished hard rolled
fibre, and heavily insulated tinsel cords 60’
long with extreme flexibility comprise these
deluxe leads. Phone tlp terminals. Worn
cords are easlly replaced without soldering.
F;urnished complete with two sets of removable
tips.

No. 621 ..o ismmass:wsanssas Price $1.25

Your favorite Jobber carrles a complete line of
UD parts. Write for new 1935 Catalog. |

BUD RADIO INC. &&veio’s.
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Warning . . . Condenser Leakage!

Electrolytic condensers increase in leakage current due
tn radio set heat, or the application of working voltage
higher than the rated condenser voltage. The electrolyte
dries out, the capacity falls, hum level rises. Use the

0
CONDENSER ANALYZER

to find these defective con-
densers instantly.

Only $11.40 net to servicemen.
Order one today from your
jobber.

All TOBE products are stocked by the following jobbers
in the states listed helow :
(See past 1ssues for other states)

IOWA
Easton & Arthurs. 102 Third Ave.............
Terry-Durin Co., 409—7th St.... ..........
Willey’s. 106 E. 2nd St............. et 5 ond
Hieb Dist. Co., %5 Walnut St...
Iowa Radio Corp., 1212 Grand Ave...........

...Cedar Rapids
....Cedar Rapids
TR Davenport

....Des Moines
..Des Moines

Duke’s Radio Service. 5th and Wesley........ ...Sioux City

Warren Elec. Co., 647 Water St........................ Sioux City

Standard Battery & Elec. Coovvvvrt v innananannnns, Waterloo
MINNESOTA

Kelley-How-Thomson Co., 309 S. Fifth St..........c........ Duluth

Palmer’s Trading Post, Route No. 1....................... Duluth

Southern Minnesota Supply, Cor. 2nd and Main Sts..... Mankato

Jalisco Radio Service, 1215 Nicollet Ave............... Minneapolis

Lew Bonn Co., 2484 University Ave....................... St. Paul
NEBRASKA

H. C. Noll Co., 2226 Harney St..........ccovoierinenennins Omaha

TOBE DEUTSCHMANN CORPORATION

CANTON, MASSACHUSETTS

Hadari
Radiart originated the
duplicate replacement vibrator for
make and model of automobile radio.
There are now more than 300 jobbers
through the country handling the Radiart
line of replacement vibrators and more
than 50,000 of these replacements have
been sold. The universal satisfaction ex-
pressed by jobbers, dealers, and service
men everywhere is a definite proof that
vou make no mistake when you use Radi-
art. Follow the judgment of the engi-
neers who designed the sets vou are
servicing.  Use Radiart and you will be
sure of satisfied customers.

idea of an exact

every

This new instrument will save its own cost in a very short time.
It tests every known make and model of 6-volt auto radio vibrator,
giving every essentiul test which experience has shown us is neces-
sary to determine whether a vibrator is good or bad. An ingenious
circuit and switching arrangement reduces each test to a definite
;I‘goofli" or “bad” on an English reading meter. Write for further
ctails.

THE RADIART CORPORATION

East 133 at Shaw—CLEVELAND, OHIO

RIDE A WINNER IN THE
RACE FOR BUSINESS!

Ohmite resistors are helping service men everywhere
to do better work and to make more money. The addi-
tion of the ten watt and twenty watt BROWN DEVIL
resistors énables you to choose either vitreous enameled
or cement coated units at the same price. Use the
coupon below for the new Ohmite Catalog No. 11 which
describes and lists the complete line of replacement
resistors, _

~—---OH M I T E-----

% MANUFACTURING COMPANY

627 N. Albany Ave., Chicago, Il
Please send my copy of the NEW Number 11 Catalog at once.
NAME

UPCO

{2) PRODUCTS

Offer the last

word in Sound Epuipment

Balanced Pick-Up Plays both the OLD (78 R.P.M.) records and
the NEW (333 R.P.M.) records. We also manufacture a complete
line of Upco Pick-Ups to meet manufacturers’ special requirements.
Special types for portable combinations as well as radio and phono-
graph console styles.

We build Special Recording Equipment for Aluminum or Celluloid
Recording. We produce Recording Heads for both processes.

Write for Catalog and full details on the
UPCO line of Acoustic Products

UPCO ENGINEERING LABORATORIES

254 Canal St. ANTON BORSUK, President New York

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 Men who would like to know
the how’s and why’s—just as you would like to
know about the schemes and devices employed by
others.

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.
hWrite up those ideas now and send them in to
the . . .

s il 'l ON THE JOB DEPARTMENT
148 Say You Saw It IN SErvVICE ® SERVICE
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FEuach Jefferson Trans-
Jormer comes in individ-
wal carton with complete
iustruction sheet pre-
pared by Jefferson radio
engineers.

Radio service men often re-
mark that customers are un-
willing to pay a reasonable
amount for a repair job. The
experienced and well-informed
radio men overcome this by
pointing out the value of a qual-
ity job using quality replace-
ment parts.

For example, when replacing
transformers, it is easy to show
how the tone quality and long
life provided by Jefferson
Transformers makes a set as
good or better than when new.

Ever since radio set manufac-
turers started in business,
Jefferson Transformers have
been used by the leading mak-

JEFFERSON ELECTRIC COMPANY

Bellwood (Suburb of Chicago) Illinois
Cenadian Factory: 535 College St., Toronto

ers, year after year. Jefferson
Transformers are built to high
standards—they have withstood
the scientific tests of leading
radio engineers and the every-
day tests of millions of radio
set owners.

There is no magic in trans-
formers—efficient performance
and long life must be designed
and built into them. The Jeffer-
son plant— engineering de-
partment — Jefferson facilities
make possible the high con-
sistent quality of Jefferson
Transformers.

You give satisfac-
tion and gef profits
by selling Jefferson
Transformers.

@ —————— ot

wwweaimercantadiohistorv-com

4 Shizlded Power
Transformers cover
all replacement
needs—from 4 to 5
tube midgets to the
Jargest sets—includ-
ing 6.3 volt tubes.

|

Inputs
Outputs
Audio
Power
Microphone
Filaments
Wire Chokes
Glass Fuses
Fuse Clips

Auto-Transformers

Get New Amplifier Diagrams—FREE

We have a set of Amplifier Diagrans,
including a late mobile amplifier—that we
will be glad to mail—free of charge. Clip
and fill out the coupon now.

B-2711



TEMES AS MANY SPECIFIED

"RCA RADIO TUBES™

ememberr-On |
iy
}Wd by~ Radioton

. ‘B l'f
- ,

The American Magazine sent a questionnaire to ]0,000 what they want”, This rule is not always easy to follow, because
of its subscribers, located in ail parts of the country often the public's wants are difficult to determine. But in the
i L ;

] . . P case of radio tubes, the choice . .. the overwhelming choice,
Among other things,the questionnaire asked:"If youwere replac- / -
. ’ ] as proven by every tube survey ever conducted . . . is clear.
ing the tubes in your radio set,

- = - - You can't go wrong when you give them RCA Radio Tubes.
Foe | . what make would you buy?

The tabulated results This is how the public voted in the American Magazine survey:

showed: Over five times as  pea RADIO TUBES . 66.4%  Fourth brand . . . . 209

many subscribers specified  gocong brand . . . 103%  Fifth brand . . 1.3%

RCA Radio Tubes as against g brand . . . . 23% AN others . . . | 17.7%

the next highest brand. RCA :

Radio Tubes received more

than twice as many votes as

RADIO TUBES

RCA Radiotron Divisicn of the RCA
Manvufacturing Co., Inc., Camden,N. J.

This is a sample of the American Maga- all other brands combined!
zine questionnaire which proved, as all
such surveys prove, that RCA Tubes "
are the public's overwhelming choice. rules is “Give the people

The soundest of all selling

www americanradiohistorv com



