JANUARY 1948 35 CENTS:
\ EVERYTHING IN TELEVISION - RADIO -ELECTRONICS
\ FOR THE RADIO SERVICE - TECHNICIAN

£

g
¥

vc::_mc.’, P

fy i i " pgiae

~, BOLAND & BO




Quiet
as a Moonbeam

Falling on Velvet

It’s Impossible to

Hear a Mallory Control Operate!

Meter used in the noise level test. Readings were
tak n on volume countrols of all leading manu -
Facturers. Mallory controls guve no audille svund.
registered 229 below all others in inaudible
sound ribrations.

Ultra-censitive sound testing meters built
for the U. S. Navy prove that the noise level
of the Mallory control in operation is so low

as to be totally inaudible!

Contact with the talcum-fine carbon element
is made by a special Mallory Alloy that passes

over it smoothly and silently.

The things you look for
inacontrolarelownoise
level, long life, accurate
resistance values and
smooth, wuniform
tapers. Competitive
tests prove that Mallory
leads the field on all

four points!

PR MALLORY & CO. Inc. CAPACITORS . . . CONTROLS . . . VIBRATORS . . .
SWITCHES . . . RESISTORS . . . RECTIFIERS . . .
A L o R VIBRAPACK* POWER SUPPLIES . .. FILTERS

APPROVED PRECISION PRODUCTS

P. R. MALLORY & CO.,

You can use Mallory Volume Controls, Capac-
itors and Vibrators with complete confidence.
They are carefully built to assure ease of
installation and complete customer satisfac-
tion. Mallorv’s standardized range of sizes
and tvpes makes the Mallory line a profitable

line to stock.

| “Good Service for Good Business”

A Mallory plan to build business for radio-
electronic service shops.

There’s a unique customer follow-up system
that will produce re-
peat business. There’s
a close tie-in with the
Mallory trade mark.
Ask vour distributor
about it!

*Reg. U. 5. Pat. Off.

Inc., INDIANAPOLIS 6, INDIANA



“Successful radio servicing means fast servicing.
Fast servicing means quick diagnasis. Quick diag-
rosis means access to dependable data. Dependable
data suggests Rider Manuals. That's why we have
cll sixteen volumes,” says R. W. Dobier of Dabler
Eros., San Diega, Calif.

Three times a yeor Rider Manuals are published.
Hundreds and hundreds of times a year they sup-
ply time-saving servicing information to each of the
thousands upan thousands of men ot the benches
cf Successful Servicing shops thraughout the world.

This because nowhere else—nowhere else but in
Rider Manvals, can be found the wealth of authori-
tative™ radio service data needed to quickly diag-
nose the troubles in ailing American-made receivers
issued since 1920. Here is all the material our "“Sev-
enteen Years of Continuing Service to the Servicing
Industry” has proved necessary.

Rider Manuals keep pouring out profits for serv-
icemen year after year. They're a sound invest-
ment. They're a sign of Successful Servicing. Your
shop should have all sixteen. Order from your jab-
ber today.

* Rider Manval data is the OFFICIAL AUTHORIZED
servicing data right from the service departments
of the companies that made the sets. No one knows
better than the manufacturer what servicing pro-
cedures are best for his product. This is the basis
for the authority and the success of Rider Manvals.

YOU NEED |

ALL 16

Volume >Vl ... . $ 6.60

VYolume 3V . ...
Volumes XIV to
Vil (e Yol .}, .
Volume ¥l ... ..
Abridged Man-
wals | 19 V {one
volume) ... ..
Record Cnangers
and Recorders
Master Index,
covering Rider
Manuals, Yols,
Ito XV......

JOHNF. RIDER PUBLISHER, Inc., 404 Fourth Avenue, N.

Export Agent: Rocke International Corp.,

13 E. 40th St.,

N.Y.C. Cable
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768 Pages

PLUS SEPARATE
'HOW IT WORKS’
BOOK

$6.60

ber today!

On November 30, 1947, we instituted our new
photostat service to supply you with informa-
tion on any newly issved, or old, receivers. For
10¢ (stamps are OK) we will send you the sche-
matic, voltage data and parts list and everything
glse which will fit on the two pages. Additional
manufacturers’ data is 5¢ o page with a maxi-
mum charge of 35¢ for everything up to seven
pages. If the manufacturers’ data requires more
than seven pages, each additional page is 3c.
Here is a way to get whatever service data you
need between Rider Manval publication dates,

ADBDING FURTHER WEIGHT TO THE VALUE OF OUR
“SEVENTEEN YEARS OF CONTINUING SERVICE TO
THE SERVICING INDUSTRY"
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Vol. XVI cantains data from 94 manufac-
turers—a greatly increased percenlage of
“clarified-schematics”” —a generous num-
ber of photographs on small table models
and a separate “‘How It Works™ book, in
addition to the usual authoritative infor-
mation you have come to depend upon
in previous Rider Manuals—and this is
made available to you in Volume XVI at
the greatest possible economy; less than
a penny a page. Get it from your joh-
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P ect Your Tube Testin
wr::h the NEW Preusmn Senesm-”é?

led and highest prachcal order

e — thru use of

Unparalle
of obsolescen
the Precision 1
Master Lever Selecto

ce insuranc
2 element, fr
¢ System.

*REG. PEND.
U. 8. PATENT OFFICE

Testing a tube for just one selected charac-
teristic does not necessarily reveal its overall
performance capabilities. Electronic tube
circuits look for more than just Mutual Conduct-
ance or other single factor. In the Precision MASTER
Electronamic Tube Test Circuit, the tube under
test is subjected to appropriately phased and se-
lected individual element potentials and is electro-
dynamically swept over a complete Path of
Operation, on a sinusoidal time base. Encompass-
ing a wide range of plate family characteristic
curves, this complete Path of Operation is
automatically integrated by the indicating meter
in the positive, direct and non-confusing terms of
Replace-Weak-Good.

emmww ‘7/tae 49@2’&4@%
THE NEW SERIES 10-12 TUBE MASTER

The POSITIVE solution to tube PERFORMANCE test-
ing plus optimum anti-obsolescence insurance
% Direct facilities to 12 element prongs
%  Filament voltages from 75 to 117 volts.
: & #¢ Tests the new Noval 9 pins; 5 and 7 pin acorns;
fuPbR;cl‘/‘a‘?;el o double-capped H.F amplifiers; low power transmitting
o ] e = tubes; single-ended F.M. and TV amplifiers etc. RE-
GARDLESS of FILAMENT OR ANY OTHER ELEMENT
PIN POSITIONS.
% ISOLATES EACH TUBE ELEMENT REGARDLESS OF
MULTIPLE PIN POSITIONS
% DUAL (HIGH-LOW) short check sensitivity for special
purpose tube selection.
% INDIVIDUAL TESTS OF MULTI-SECTION TUBES in-
s i cluding F.M. and A M. cathode-ray tuning indicators.
MODEL 10-12-P; (illustrated) in sloping, portable % Simple, direct Ballast Unit Tests.
hardwood case with tool compartment and hinged re- * Battery Tests under dynamic load conditions.
morablS _covir' 533 ;33/4 x 174 x 63/“; """""""" ds;issls %  Builtin Double Window, brass-geared roller chart.
Also cxvmlab.e in modern counter and standard rack- +* 4Y," Full Vision Meter, 1 MA sensitivity.
panel mountings.
¥  Panel-Mounted Extractor Fuse Post.

;44'& to see the new “Precision” {—
Master Electronamic Test Instru-
ments now on display at all leading F
radio parts and equipment dlstnbutors, TEST EQU!PMENT

or write directly for the new Precision APP A RA T u S (C 0 MPAN Y., l N (
1948 catalog fully describing the Pre- ;Jm 92.27 HORACE HARDING BOULEVARD
cision Electronamic tube performance » ELMHURST 5, NEW YORK

testing circuit.

‘v-«mh_ ‘ ook S

Export Division: 458 BROADWAY, NEW YORK CITY, U.S. A, ¢ Cobles: MORHANER
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; @ For those higher working voltages—
¢ Particularly television receivers, oscillo-

graphs and other latter-day =lectronic

Bhn

circuits—with high capacitance values |
; for filtering or by-passing—Aerovox has

the answer:

‘ Popular Rerovox Type PRS Dandeés are
now available in extended D..C. work- ;
ing voltages of 500, 600 and 700 D. C.
. W.. or 850, 750 and 850 surge.. Capacit-
' ance values are 8, 10, 12 and 15 mid.

And of course the tried-tested-proven
Dandee construction: hermetically-
. sealed aluminum cm;.' waxed paper
jacket: :spun- over ends eliminating
“shorts”’; bare pigtail leads that won't
work loose.

® See Our Jobber. .. ;

" These extended-voltage Dandees are
. being siocked. Our jobber can supply
them. Order your requirements NOW.

AEROYOX CORP., NEW BEDFORD, MASS,, U.S.A
Export: 13 E. 40th St., New York16, N.Y. « Cable: ‘ARLAB®
& Canada: AEROVOX CANADA LTD., Hamilton, Oat.
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How to improve your

by

HE service technician has for

some time found the signal
tracer a valuable aid in his busi-
ness. Recent advances in equipment
design are increasing the scope of
this servicing approach. By keeping
up to date about signal tracer prob-
lems the serviceman will find extra
opportunities for efficiency and
greater profits. In the following
discussion, we will consider some
of the problems involved in signal
tracing and how to solve them.

Past and present methods of
troubleshooting both consist of (1)
localization of the trouble, (2)
identification of the defective part.
The localization can be done either
by static or dymamic methods. In
static systems we check operation
by meter readings. In dynamic test-
ing, we trace the course of an actual
signal through a receiver, thus lo-
cating the point at which the signal
stops.

Oddly enough, the first dynamic
signal tracing was introduced by
the so-called “screwdriver me-
chanics” who had very little equip-
ment. The procedure they used is
to touch the grid of each tube and
listen for the resulting click in the
loudspeaker. The first grid that
gives no click indicates a defective
stage. Tubes without grid caps and
present day high voltages make this
system less practical. Also, this

4

method cannot measure stage gain,
test superhetrodyne oscillators, or
any other special circuits.

Static Methods

As the use of testing meters in-
creased, we turned to static trouble-
shooting. Early receivers were sim-
ple and adapted to multimeter serv-
icing. Meter servicing means we
must test at every socket until the
fault is located. Results often de-
pend on the amount of information
we have from the manufacturer.
Many troubles do not show up on
voltage or resistance tests. Open
coupling condensers, open bypass
condensers, shorted coils, and low
capacity flter condensers are hard
to find with the multimeter.

The “point to point” system of
testing is also a static type. It calls
for measuring the resistance be-

AL
CONVERTER
TUBE
) A
L—“ b=y
Fig. 1 A signargeneraior substituted

for the local oscillator can be used teo
check for oscillator failure. The wire
between A and B is broken and the sig-
nal generator connected to those points.

AUING

%

technigues

Irving Plugateh

Tracing instruments
can bhe most profitable
if thoroughly undersiood

tween tube socket terminals and the
chassis, B plus or any other con-
venient point and comparing with
factory data. This method is not
very useful because it requires full
data on resistance values. These
data are not usually available.

Dynamie Testing

Dynamic signal tracing “arrived”
with reliable signal generators.
Now, instead of the audio click
supplied by the serviceman’s finger
at a tube grid, we can feed a
modulated signal of . the correct
frequency into a receiver at any
point. We can tell where the signal
stops and then proceed to find the
defective part with a meter. De-
fective coils, interstage transform-
ers, tubes, and coupling condensers
can be quickly located.

We can use signal generator out-
put to check for oscillator trouble.
To do this: Break the circuit at
point A (See Fig. 1) and connect
the output of the signal generator
between point B and ground. Stage
gain can be checked by comparing
the strength of the signal when the
generator is fed into the stage out-
put and input circuits respectively.
An output meter is desirable for
this purpose; but, in any case,
watch out for AVC effects!

Dynamic testing with just a sig-
nal generator has limitations. it

JANUARY 1948 « RADIO MAINTENANCE



won’t often find the causes of dis-
tortion, hum or noise. The selection
of the proper frequency and modu-
lation slows down the process of
troubleshooting. The overloading
of tubes which occurs with exces-
sive signal may give confusing re-
sults.

Tracing Equipment

The first signal tracing equipment
especially designed for the purpose
was the Rider Chanalyst which is
a tuned signal tracer (see Fig. 2).
A special probe is connected to an
untuned amplifier followed by three
stages of tuned RF amplification.
These stages have a flat response
over the broadcast band. A detector,
followed by a 6E5 “eye” tube in-
dicates signal strength. Sufficient
gain is available to observe minute Fig. 2 The Rider Chanalyst is an example of the tuned multichannel type
signals from a test oscillator or of tracer.
from a station on the air. Separate
circuits are provided for audio am-
plifier and oscillator checking so the
signal can be “watched” at more
than one point at the same time,
Power supply operation can also be
checked. A tuning eye watt meter
shows power drain and a DC volt-
meter monitors the plate voltage.
The serviceman can thus find inter-
mittents as they happen. Fig. 3 il-
lustrates by block diagram how this

is accomplished. TRACER|METER

Signal tracers which use un-
tuned amplifiers are now available Fig. 3 Hcw the Chanalyst is used to localize intermittents in a superhetero-
at low cost. This type has the ad- dyne receiver.

vantage of speed and ease of opera-
tion. Since no tuning is necessary,
the same probe can be used any- (A

where in the receiver. But there L P * G
is no multichannel feature which = = TRACER - METHOD OF
makes the Chanalyst so useful for _L CONNECTING

finding intermittents. Tuned and r‘ TRACER
untuned tracers have the common B+ =
disadvantage of requiring an ex-

ternal signal source. On the other

hand, using a signal generator for

signal tracing does not eliminate the ®)

necessity for an output indicator. 1
The signal tracer is in effect a sen-

sitive output indicator. A complete

shop must include a signal genera-

tor and a signal fracer. -

hy
N

LE GRID

DETAILS OF
LOADING
EFFECTS

{hy
=

N|

Requirements T

It is important that you under- e
stand the signal tracer you use and
realize its limitations. The require-
ments of a good signal tracer can

. = TRACER
be listed as follows: | ons _

1. Connecting the instrument to
the receiver should not detune, load cuit. A, where to connect tracer; B, details of loading effects.

Fig. 4 How the tracer is connected to an IF stage and its effect on the cir-
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or otherwise affect the operation of
the receiver.

2. The gain of the tracer should
be sufficient to permit its use with
extremely weak signals.

3. The tracer should have a sen-
sitive signal strength indicator,

4. Tt should provide means for
listening to the signal.

Suppose we connect the input
lead of the tracer across the second-
arv of an IIY transformer as in Fig.
4A. The result will be as though

(A)

a capacitor were placed in parallel
with the tuning condenser. Increas-
ing the capacity lowers thé fre-
quency to which the secondary is
tuned and reduces the signal. It is
the same effect you get when align-
ing receivers if your hand is placed
close to the coil being tuned or you
are using a metallic screwdriver to
adjust trimmers. ©

Fig. 4B shows in detail what is
taking place. C1 is the capacity be-
tween the test lead and the chassis.

— | KRR
ISOLATING CONDUCTOR SINGLE CONDUCTOR
CONDENSER (SHIELDED)
(L5 pu )
(8)
s ]
I |
I |
|
! |
|
|
‘ |
| |
P Culx ‘
R 1 ]
| |
[
! |
l i
: 1
1 1 |
q—} 3 s L
GROUND — — — ——— ——— — — —— —— — -
SHIELDED
(C) SINGLE GON‘D/UGTOR
|_ - -~ .' T VAWAVEY @ \VaV,
A L . AR X XS
T RANDAN A 0 S8 SANON 55

Fig. 5 Three types of probes used in signal tracers.

A, capacity type; B, tube

detector type; C, Germanium crystal type.

Fig. 6 A high frequency probe used with Jackson signal tracers.

The use of shiclded cable may in-
crease this capacity considerably.
C3 is the input capacity of the
tracer’s amplifier tube, and depends
on what tube is used. R is the grid
resistor shunted by the input re-
sistance of the tubc. We have C2
in series with C3; this combination
is in parallel with Cl1 and detunes
the transformer. The effect of R
1s to reduce the Q of the circuit,
thus reducing the signal further.
By making C2 small, the effect of
C3 is made negligible, but C1 can
only be offset by the use of special
probes.

Reducing Capacity Effects

The probe illustrated in Fig. 5A
is one means of reducing the effect
of C1 (Fig. 4B) since the isolating
condenser will be in series with C1
when placed in the circuit at point
X in Fig. 4B. Being small in value
and placed right at the tip of the
probe, it offsets hand capacity in-
troduced in holding the probe. The
small value of capacity (large re-
actance) cuts down the amplitude
of the signal carried by the test
lead ; and, therefore, prevents feed-
back by induction from the lead to
receiver wiring. Otherwise even
with shielded wire, high signal
levels can introduce feedback. Fur-
ther reduction of the signal can be
obtained by holding the probe near
the terminal without touching it.
At audio frequencies, the input ca-
pacity of the tracer offers a high
impedance and there are no de-
tuning effects.

Probe leads which carry RF cur-
rent are inefficient and radiate too
much. That’s why the detector
probe was developed. This type of
probe changes modulated RTF to
AT"; detection takes place right in
the probe. The shielded lead then
carries only audio frequency cur-
rents. A typical probe for use in
testing high frequency circuits is
shown in Fig. 6.

Fig. 5B shows one tvpe of probe
containing a grid leak detector. The
tube used 1s a 1T4 pentode, con-
nected as a triode. A probe of this
type is used in the Feiler “pocket
stethoscope’ shown in Fig. 7. An-
other tracer with a. detector probe
1s illustrated in Fig. 8.

The response of vacuum tube
probes 1s usually flat to about 10
mc; above this frequency, the out-
put drops off. This makes them

JANUARY 1948 ® RADIO MAINTENANCE



unsuitable  for signal tracing in
modern A and  television  re-
ceivers. \While high frequency tubes
are available, a much simpler sub-
stitute 1s the germanium  crystal
“diode.”

Crystal Probes

Those of us who have used crys-
tal scts are familiar with the galena
crvstal detector. Its ability to pass
current readily from the catswhis-
ler to the crystal, but not so easily
in the reverse direction, makes it
suitable as a detector. During the
war, the crystal detector became
valuable in high frequency work;
and. therefore, its development was
speeded. The germanium  crystal
detector is the result. The construe-
tion of a 1N34 germanium crystal
is shown in Fig. 9A, and its equiv-
alent electrical circuit mn Fig. 9B.
C1 is the capacity of the crystal’s
container. I. is the inductance of
the whisker used to make contact
with the crvstal. The whisker 1s
necessary to maintain constant pres-
sure on a small area. C2Z 1s the
capacity between the anode and
cathode of the “diode.”” R1 and R2
are equivalent serics and parallel
resistance of the crystal respective-
Iv. Some representative values are:

Cl — 0.4 mmf
. — 0.0! mh
R1 — 10 ohms

R2 and C2 depend on the voltage
and frequency, but CZ may be
around 2 mmf.

From the above, 1t 1s apparent
that the crvstal does not introduce
any serious capacity effects. The
1N34 can he used to over 200 me.
Bemg no larger than a 1 watt car-
bon resistor. it is especially suited
for use in a signal tracer probe.
The circuit is shown in Fig. 5C
Since there is no heater voltage
necded, the probe cable is reduced
to a single shielded conductor. R
is needed to reduce loading while
C is to prevent RF from getting
through. Tn using it, a complete DC
path must be provided between
peints A and B. IFrom B to ground,
the grid resistor of the tracer am-
plifier will act as a “diode” load.
From A to ground. there must be a
DC return in the circuit under test.
The crystal does not amplify the
signal as does the 1T4; therefore
additional gain must be available in
the tracer amplifiers.

An important characteristic of a
signal tracer is its sensitivity. The

RADIO MAINTENANCE e JANUARY (948

Fig. 7

Internal view of the Feiler "pocket stethoscope.”

Fig. 8 A Radio City Products tracer which uses a detector prebe.

IF voltage output of a converter
may vary from 150 to, say, 1000
microvolts. Sufficient tracer gain
must be provided to give a good
meter reading. You camnot test
parts of a receiver i which even
normal signals do not produce an
indication. A tracer with a gain of
300 or better will usually produce
results even with weak broadeast
stations. When crystal or diode de-

wWWW americanradiohistorvy com

tectors are used, there is no gain
in the detector and the rest of the
tracer must be that much more sen-
sitive. Of course, with high gain,
the usual care in shielding and de-
coupling s necessary.

A high gain tracer can test an-
tenna coils or loops. If the tracer
is across the primarv, no signal,
but a lToud hum, indicates an open.

— To Page 22
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SPECIA

A SPECIAL circuit designed by
G. L. Beers for FM detection
1s known as the “Locked-In” oscil-
lator. Advantages of this system
are: (1) a substantial improvement
in selectivity over conventional cir-
cuits, (2) an output which is free
of amplitude variations when the
input voltage is from about .5 to 1
volt and (3) a voltage step up of
approximately 20 under weak in-
put signal conditions.

A block diagram of this system
1s shown in Fig. 1. Here it is
seen that the conventional limiter-
discriminator combination is re-
placed by the Tocked-In oscillator
and reduced range discriminator re-
spectively. The basic operation is
as follows: In the second detector,
a local signal is provided by an
oscillator which 1s operating con-
tinuously and at a constant ampli-
tude. After the received signal has
been sclected and amplified by the
RF and IF amplifiers, it is applied
to this oscillator. This causes the
oscillator frequency to change in
accordance with the incoming sig-
nal. The frequency at which the
oscillator locks in with the received
signal is equal to 1/5 of the IF.

8

y Milton Kaufman

Thus in a receiver using a 10.7 mc
1F, the oscillator locks in at 10.7
divided by 5 or 2.14 mc. In this
way the maximum frequency devi-
ation 1s reduced from plus and
mmus 75 ke to plus and minus 15
ke, It should be noted that this
does not change the modulation fre-
quency 1n any respect. The oscil-
lator 1s designed to lock in only
with frequency deviations occurring
within the desired signal channel.
It 1s this feature which provides the
improvement in selectivity by pre-
venting the oscillater from follow-
ing frequency deviations on an ad-
jacent channel.

A simplified schematic of this
system 1s shown in Fig. 2. As-

Fig. 1.

I I. F. i \
_AMPLIFIER |

| 10.7Tme ~© .
'\

Block diagram of an

New and different circuit
ideas are incorporated in
the latest FM receivers

suming an intermediate frequency
of 10.7 mc, the oscillator plate tank
circuit, L.3-C3 is tuned to 1/5 of
this or 2.14 me. With no signal in-
put, this circuit will function as a
normal oscillator at 2.14 mc, and
at this center frequency the discrim-
inator output will be zero. Because
the amplitude of oscillations 1is
rather large, the tube is driven in-
to the cut off and saturation regions
of its characteristic. The oscillator
operates at class “C” bias which is
established by No. 3 grid drawing
current on the positive swings of the
oscillations.  This bias is main-
tained by the combination of R1 and
C4. Since the tube operates class
“C,” the plate current tlows in

oscillator detector receiver.

REDUCED
RANGE \
DISCRIMINATOR
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LOCKED-IN

Fig. 2. Schematic diagram of the locked-in oscillater

detector.

short pulses. The pulses not only
contain the fundamental frequency
of 2.14 mc, but also the 2nd, 3rd,
4th, 5th, etc., harmonics of 2.14 mec.
The grid tank circuit L2-C2 is tuned
to the second harmonic of the oscil-
lator or 4.28 mc. This i1s done in
order to increase the range of fre-
quencies to which the oscillator will
lock in and to accentuate the even
harmonic (2nd, 4th, etc.) output of
the oscillator.

If an input signal of 10.7 mc is
now applied to the No. 1 grid, the
tube will act as a mixer and com-
bination {frequencies will be pro-
duced. However, it must be re-
membered that the plate circuit L3-
C3 is tuned to 2.14 mc, and this is
the only frequency which will be
amplified.  All other frequencies
will be effectively by-passed This
means that in order to have an out-
put frequency of 2.14 mc due to
the mixing process, the incoming
10.7 mc signal must beat against
either the 4th or 6th harmonic of
the oscillator.

4th harmonic = 8.56 mc
10.7 minus 856 = 2.14 mc
6th harmonic = 12.84 mc
12.84 minus 10.7 = 2.14 mc

This additional 2.14 mc compo-
nent caused by the incoming sig-
nal beating against the 4th or 6th
harmonic of the oscillator is in
phase with the original 2.14 mc
oscillation. Therefore, the incom-
ing 10.7 mc will lock in the Z2.14
mc of the normal oscillations, and
the only result will be an increased
output from the plate circuit. If
the incoming signal deviates above
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the center frequency to a maximum
of 10.7 mc plus 75 ke or 10.775 mc,
the oscillator will lock in at 1/5 of
this frequency of 2.14 mc plus 15
ke.  Similarly the oscillator will
follow the incoming signal toward
the low frequency deviatior of
2.14 mc minus 15 ke.

Thus a deviation of plus aud
minus 75 k¢ is reduced by the
Locked-In oscillator to plus ana
minus 15 ke. The use of a reduced
range discriminator operating at a
much lower frequency than the IF
permits greater adjacent channel se-
lectivity.

o
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N
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N
o
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De-emphasis

In a previous article 1t was stated
that most of the noise present in
FM systems is concentrated in the
higher audio frequency range and
to help overcome this noise, a pre-
emphasis network is used at the
transmitter. By this means, the
higher audio frequencies are ampli-
fied to a greater degree than the
lower audio frequencies. At the
receiver, therefore, it is necessary
to incorporate a de-emphasis net-
work which will have the opposite
effect and serve to bring the highs

Fig. 3. Effect of de-emphasis on receiver noise content.
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Fig. 5 Double superheterodyne circuit,

down to the proper level with re-
spect to the low frequencies. Such
a nctwork 1s made up of an RC
combination and may be identified
in Fig. 2 as R2, C5, C6. The de-
emphasis network must have the
same time constant as the pre-em-
phasis network, and this is at pres-
ent standardized at 75 ps for FM
broadcasting. With capacitors C5
and C6 connected across the au-
dio output to ground the higher
audio frequencies will be partially
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by-passed and thus attenuated to
the proper degree. The graph of
Tiig. 3 shows the effect of the de-
emphasis circuit on high audio fre-
quency noise components. By ref-
erence to curve “B” it 1s clearly
seen that the use of de-emphasis re-
duces the noise level at 15,000 cycles
to 1/10 of its original value.

AVC in FM

It might be thought that since all
amplitude variations are removed

from the FM wave before or during
detection, it is not necessaryv to pro-
vide any AVC action for the re-
ceiver. All signals exceeding a cer-
tain minimum strength will be held
to the same amplitude, thus prevent-
ing fading. However, the use of
AVC is desirable, because first,
AVC aids in keeping interference
bursts below a certain critical level
at each AVC controlled tube grid.
These interference bursts may be-
come phase modulated by changing
the tube input capacitance and will
be detected and heard. AVC also
reduces the possibilities of cross
modulation of an FM signal by
noise in the first stages of the re-
ceiver. The method of obtaining
AVC control voltage will depend
entirely upon the detection and lim-
iting system used.

Two methods of obtaining AVC
control voltage are illustrated in
Fig. 4. In Fig. 4A, AVC is obtained
from the limiter grid biasing net-
work. A negative potential is de-
veloped across R1-C1 which is pro-
portional to the average strength of
the incoming carrier wave. This
potential may be fed through RC
filters to the grids of IF and RF am-
plifiers in the conventional manner.
Fig. 4B illustrates the method used
to obtain AVC when the Ratio De-
tector is employed. The charge in
capacitor C5 is proportional to the
average carrier strength and is,
therefore, suitable for AVC.

Double Superheterodyne

It is sometimes desirable to de-
sign an I'M receiver of exception-
ally high sensitivity. This is espe-
cially true when the receiver is to
be used in outlying districts where
the signal strength mayv be quite
low. However, as previously men-
tioned, there i1s a definite limit to
the amount of gain which can be
accomnplished at any one frequency
because of the danger of regenera-
tion or oscillation. If the desired
amplification can be distributed
among stages operating at different
frequencies, this difficulty will be
greatly minimized. This system 1is
called the “double superheterodyne”
and is shown in Fig. 5.

Basically, the principle of oper-
ation 1s as follows: The incoming
signal at 88-108 mc is first hetero-
dyned to a lower 1F of moderate
value amplified and then hetero-

JANUARY 1948 ¢ RADIO MAINTENANCE



dyned again to the standard IF of
10.7 mc. The same oscillator is
used for both mixing operations.
Regeneration is minimized and sen-
sitivities in the order of 1/10 micro-
volt or less may be Tealized. In
the illustration of Fig. 6 are shown
the relationships between the vari-
ous frequencies, and the frequencies
for one FM station operating at 90
mc. To find the oscillator fre-
quency for any given station, sub-
tract 10.7 mc from the station car-
rier frequency and divide by two.
In order to find the Ist IF for any
station, add the carrier frequency
to the 2nd IF (10.7 mc) and divide
by two.

Assume that the station carrier is
equal to 90 mc (Fig. 6). This sig-
nal is first applied to the control
grid of V1, which is called the first
converter stage. L1-Cl is tuned
to 90 mc. Grid leak bias is used
for this stage which operates along
the lower bend of the tube char-
acteristic curve. This bias is fur-
nished by RI-Cl from grid current.
The oscillator V2 is a shunt fed
Hartley of conventional design and
is tuned to 39.65 mc by L3-C3. The
two coils L1 and L3 are loosely
coupled and thus the oscillator fre-
quency (39.65) is impressed on the
grid of V1 together with the car-
rier frequency of 90 mec. The dif-
ference frequency of 50.35 mc is
produced by mixing, and is the first
IF. The first IF 1s passed along to
[.2-C2, which is resonant to this
frequency together with some of

)

-~

& b \‘7 I
‘OSCILLATOR
. 3965me !

/

i !L\ ~
.

,”SECOND™ |
i MIXER
50.35mc 39,65 =

Fig. 6 Relation of various frequencies in a double superheterodyne receiver.

the original oscillator irequency
(39.65). V2 acts as a second con-
verter stage producing the differ-
ence frequency, (10.7 mc), which
is fed to the 1F amplifier.

Automatic Squelch System

Most FM receivers have a very
high noise level when not tuned to
a station. This will be accentuated
in receivers which use AVC. If
AVC is employed, the receiver will
operate with maximum sensitivity
when no carrier is present. This
noise is evident when the receiver is
tuned between stations and is ex-
tremely annoying. This undesired
interstation noise may be eliminated
by using a squelch system. One of
the many varieties of suitable
squelch circuits is illustrated in Fig.
7.

Whenever a signal is being re-
ceived, the rectifier tube V1 con-

ducts strongly and a high negative
bias is developed across R1-C1. This
negative voltage is sufficient to cut
off the squelch tube V2. Under
this condition the normal fixed bias
is supplied to audio amplifier tube
V3 and amplification of the audio
takes place. If there is no bias
developed at the grid of the squelch
tube due to the lack of a station
carrier, the squelch tube conducts
heavily and plate current flows
through R2, R4, and R3 to B plus.
The added drop across R3 is suf-
ficient to cut off the audio ampli-
fier V3.

A disadvantage of squelch sys-
tems is that weak signals cannot be
heard, in which case the squelch
circuit may be made inoperative by
opening switch S1. When a Ratio
Detector 1s employed, a squelch sys-
tem 1s unnecessary because the
Ratio Detector is quiet even when
the carrier wave is not present. ¥ ¥

F M
DETECTOR
t SQUELCH
s RECT. TUBE VI
AMP.

SQUELCH
TUBE

NEG.CONTROL
VOLTAGES

Fig. 7 Sckematic diagram of a squelch system.
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‘what’s"new in

by Morton Scheraga

Allen B. DuMont Labs.

NOTABLE change in the new
<R television receivers is  the
shifting of the sound and video
IF carrier frequencies from their
prewar values. The sound IF has
been changed from 825 mc to its
present frequency of 21.9 mc; the
video IF has been changed from
1275 mc to 26.4 mc. The lower
frequencies were subject to many
interference effects. Image frequen-
cies, FM stations, the amateur and
aviation channels, and local oscil-
lator radiation were all found to
create spurious signals in prewar
receivers. The new I frequencies
are chosen to give good opcration
with the least interference from
other services. Fig. 1 shows the
relative position of the picture and
sound carriers for channels 2, 3,
and 4. The sound and picture car-
riers are separated by 4.5 mc in
each channel. A station transmit-
ting video modulation frequencies
of up to 4 mc on channel 3 has side

12

0 SECTIONS

Amplifiers designed to pass a wide range
of frequencies offer a mnew challenge to

the serviceman.

band frequencies up to 65.25 me,
with the lower side bands being
suppressed at the transmitter.
Most manufacturers operate the
receiver RF oscillator at a higher
frequency than the received chan-
nel so that the IF frequency rela-
tion of picture to sound carrier is
reversed as shown in Fig. 2. The
IF carrier frequencies indicated in

59.75mc
SOUND
CARRIER -

b

55.25 mc
PIX GARRIER

. S, e i e, e s e et
&
J EEV S g

Fig. 1

A g
6l.25mc
} PIX CARRIER

the diagram are 21.25 mc for the
sound, and 25.75 for the video.
These are the frequencies employed
by RCA in their model 630T'S and
are shown here because this cir-
cuit will be described below. It will
be found that different manufac-
turers do not use the same IF car-
rier frequencies. For example,
Philco receivers are designed with

SLT5me
SOUND |
C:ARR,IER\; H

67.25me
PIX CARRIER

Location of sound and picture carriers for television channels 2, 3, and 4.

JANUARY 1948 ® RADIO MAINTENANCE



IF carrier frequencies of 22.1 mc
and video 1F carriers of 26.6 mc.
G.E. and DuMont employ 21.9 and
26.4 sound and video IFs, respec-
tively.

Basic IF Circuits

Two basic circuits are now com-
mon to the design of television 1F
amplifiers. The more conventional
type is the over-coupled band pass
amplifier, using double tuned trans-
formers. The second type is the
stagger-tuned amplifier which was
perfected during the war and is
now becoming popular in television
receiver circuits because it offers
improved economy, simplicity, and
ease of adjustment. Stagger-tuned
amplifiers can now be made to have
as good selectivity and phase char-
acteristics as double-tuned or mul-
tiple-tuned coupled circuits.

The G.E. Model 801 television
receiver uses the over-coupled am-
plifier design. See Fig. 3. Three
6AC7 tubes are used in the three-
stage video IF amplifier. The trans-
formers T1 and T2 are overcou-
pled and then loaded with resist-
ance R1 to obtain the approximate

PR

ADJACENT .
PJCTURE

CHANNE" 4
CHANNEL 3

“RELATIVE AMPLITUDE .
RESPONSE

Fig. 2

4 mc band-pass frequency charac-
teristic. These stages have the re-
sponse curve shown in Fig. 4. With
such a band-pass characteristic, not
enough attenuation of the sound
carriers on the same and adjacent
channels is obtained. Sound traps
are therefore used to shape the re-
sponse curve. A third winding is

T0

AUDIO I-F
AMPLIFIER

Fig. 3 Single stage of the video IF amplifier in the G.E, Model 801 receiver.

. 2565mc.

Fig. 5 Effect of sound traps on video IF
response curve for G.E. Model 801 cir-
cuit.
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L DETECTOR

VIDEQ AMPLIFIER

CHANNEL 3
PICTURE’

CARRIER -
2575me.

ADJACENT 1§
CHANNEL 2
SOUND

Ideal picture intermediate frequency response.

added to each video transiormer
and tuned to trap out the audio
carrier and its sidebands. The trap
on T1 is tuned to 27.9 mc to reject
the adjacent channel audio IF. The
traps at T2, T3, and T4 are tuned
to 21.9 mc to reject the same chan-
nel audio IF. The combination of
sound traps and overcoupled trans-

APPROXIMATELY

4 mc.

Fig. 4 Video IF response curve of cir-
cuit in Fig. 3, without effect of sound
traps.

+70-155V.

Fig. 6 Direct coupling of video amplifier to cathode of picture fube, eliminat-
ing need for DC restorer.
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(CONTRAST
GONTROL)

L

T0
13T VIDE >
AMPLIFIER

2125 MC
TRAP

23.4 NC

Fig. 7 Schematic of video IF stagger-tuned amplifiers.

formers then results in the response
curves shown in Fig. 5.

Separation of the audio IF fre-
quency from the video IF frequen-
cy 1s achieved by taking the 21.9
me signal developed across the trap
on TZ and feeding it to the grid
of the nirst audio IF amplifier tube.
See Fig. 3. There is no automatic
gain control in this receiver.

An interesting feature of the

G.E. video circuit is that DC resto- .

ration at the picture tube is not
necessary. Fig. 6 shows the video
detector, amplifier, and picture tube.
The video IF amplifier output is
applied to a diode rectifier, V1,
and the diode load, R1, is connect-
ed to develop a negative video sig-
nal at this point. The signal is am-
plified by tube V2 and then applied
directly to the cathode of the pic-
ture tube, V3. The DC level of the
video signal is preserved and no
DC re-insertion is necessary. Since
the cathode of the cathode-ray tube
is directly coupled into the plate
circuit of the video amplifier, V2,
a variable positive voltage must be
applied to the control grid of the
picture tube to change the grid bias
and provide a brightness control.

Alignment of overcoupled ampli-
fiers was previously described in
Rapio MAINTENANCE. (Television
Receiwvers—The Video Channel, by
Morton Scheraga, Jan. 1947, p. 4.)

Stagger Tuning

The stagger-tuned video IF am-
plifier used in the RCA Model
630TS receiver differs considerably
from the conventional overcoupled
amplifier. In a stagger-tuned sys-
tem, each stage is peaked to a par-
ticular irequency, and the overall
response curve is the result of the
combination of peaked stages. In

14

the RCA circuit, four stages of IF
amplification are employed to ob-
tain the necessary wide band char-
acteristic with adequate gain. The
converter plate and the successive
IF transformers usc only one tuned
circuit and each is tuned to a dif-
ferent frequency. These stages are
shown in Fig. 7. Fig. 8 shows the
rclative gain and sclectivity of each
coil. The overall response curve
which results from these combined
curves is shown dotted.

In order to obtain this band pass
characteristic, the picture IF trans-
formers are tuned as follows :

Converter transformer,

21.8 mc (T2 primary)

First pix IF transformer,

25.3 mc (T103 primary)

Second pix IF transformer,

22.3 mec (T104 primary)

Third pix IF coil,

252 mc (LL183)

AMPLITUDE

fier in RCA 630-TS receiver,

Fourth pix IF coil,
234 mc (L185)

Traps

Attenuation of unwanted sound
and picture IF carriers is accom-
plished by four traps. The first
three are absorption circuits which
are tuned as follows: The first trap
(T2 secondary) is tuned to the
sound IF frequency of 21.25 mc;
the second trap (T103 secondary)
is tuned to the adjacent channel
sound- IF frequency of 27.25 mc;
the third trap (T104 secondary) is
tuned to the adjacent channel pic-
ture IF carrier frequency of 19.75
mc. The reader should refer to Fig.
2 to see the relative effects of these
traps on the IF response curve.
The fourth trap (T105 secondary)
is in the cathode circuit of the

— To Page 20

Fig. 8 Relative gain and selectivity of each coil in staggered video IF ampli-
Resulting overall response curve is shown dotted

in background.
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Bring your post-war service data library right up to

January 1948! PHOTOFACT Volume 3 is ready for you—
companion to Volumes 1 and 2—the most accurate and com-
plete Radio Data ever compiled. Here is everything you need
for fast, efficient, profitable servicing—bound in easy-to-use
volumes. Large size schematics with the exclusive PHOTO-
FACT Standard Notation; photo views keyed to parts lists and
alignment data; complete listings of parts values and proper
replacements; alignment, stage gain, circuit voltage and re-
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Receivers!

World’s Most Practical Radio Service Data

sistance analysis; coil resistances; dial cord stringing; dis-
assembly instructions; record changer analysis and repair data.
Send in your order today for PHOTOFACT —the only Radio
Service Data that meets all of your actual needs!

VOLUME 1. All post-war models up to Jan. 1, 1947.

VOLUME 2. Models from Jan. 1, 1947 to July 1, 1947.

VOLUME 3. Models from July 1, 1947 to Jan. 1, 1948,

YOUR PRICE, EACH YOLUME, IN $ 39
EASY-TO-USE DELUXE BINDER. . ..

INDUSTRY ACCLAIMS NEW HOWARD W. SAMS MANUALS

Servicemen; “‘Terrific is the only word that adequately describes
both books. Absolutely *“musts” for servicemen.” —S. L., Chicago.

“I think your AUTOMATIC RECORD CHANGER MANUAL and
DIAL CORD books are great!”—H. O., Maquota, Towa.

Manufacturers: “Your Record Changer Manual is one swell book.
Should be very well received among the trade.” —Astatic.

“The Record Changer Manual is a commendable job. Subject is well-
covered.”—dJensen.

“We have received copies of your AUTOMATIC RECORD
CHANGER SERVICE MANUAL and DIAL CORD GUIDE. A
great deal of hard work and thorough analysis has gane into the
making of these two books. They should certainly fill an urgent need
in the service industry. Extremely easy to read and should prove
most helpful to our service dealer customers.”’—Sylvanic.

“Your Record Changer Manual is beautifully prepared. Our compli-
ments to you and your organization.”’—Webster-Chicago.

!
!
|
| o
|
|
|

HOWAERD W SAMS & 0., INC.
INDIANAPOLIS 6, INDIANA
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‘Canada~— A. C. Simmonds & Sons, 30] King St Eox

- PHOTOFACT SERVICE

"The Service that pays for itself over and over again’”
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if you haven’t a complete file of all PHOTOFACT
Folder Sets to date, you can trade in the individual
Folder Sets you now own for complete Volumes at
amazingly low cost. Write today for special offer,
stating what Sets of Folders you now own (use
coupon below).

SPECIAL OFFER

Mail This Order Form
to HOWARD W. SAMS & CO., INC.
2924 E. Washington St., Indianapolis 6, Indiana.

My (check) (money order) for $........ enclosed.

Send PHOTOFACT Volume 3 (including Sets
Nos. 21 through 30) in DeLuxe Binder, $18.39.

Send Volume 2. (O Send Volume 1 (each in
DelLuxe Binder, at $18.39 per volume).

Send . ..SAMS’ 1947 AUTOMATIC RECORD
CHANGER MANUAL(S) at $4.95 each.

Send . . . SAMS’ DIAL CORD STRINGING
GUIDE(S) at $0.75 per copy.

Send FREE PHOTOFACT Cumulative Index.

Send details of your Special Trade-in Offer. 1
own PHOTOFACT Sets Nos...... .... . ...
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IFOR FASTER SOLDERING|
2 NEW WELER |

4

SOLDERING GUNS

FLEXITIP--loop ftip easy 5
to form

N

LONGER REACH--Gets
through wiring

SOLDERLITE-Spotlights
the work

S SECOND HEATING--
| Soves time and power

I

|
j

DUAL HEAT-.35% reserve
heat for chussis soldering

SI07 Single heat
D207 Dual heat

100 watts
110 volts .
60 cydes

The new Weller Soldering Guns with
Solderlite plus the fast 5 second heating
help make service work more profitable
for radio, television and appliance serv-
ice men, electrical maintenance men,
electric motor rewinding and repair
shops automotive electrical service,

A useful and time-saving tool for labora-
tory workers, experimenters, hobbyists,
telephone installation and maintenance
men. S107 100 watts single heat, D207
100/135 watts dual heat.

See your radio parts
write for bulletin direct.

WELLER

MANUFACTURING CO.
812 Packer St., Easton, Pa.

distributor or
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Electronics engineers in coopera-
tion with General Electric distrib-
utors conducted a nation-wide tour
of the traveling “FM radio work-
shop.” Also referred to as the
“FM caravan,” the workshop was
equipped with radio sets of differ-
ent types, servicing and test equip-
ment, and a complete sound sys-
tem. Jt was accompanied by ex-
perienced G-E commercial and en-
ginecring personnel.

Starting at Hartferd, Connecti-
cut, in September, the caravan
stopped at Boston, New York,
Pittsburgh, Cleveland, Columbus,
Detroit and Chicago. It then con-
tinued through Denver and the
West Coast, Texas and Southern
cities  before returning early in
December.

A three-hour program for radio
serviee technicians was divided into
three parts as follows:

1. Description of the character-
istics of frequency modulation re-
ception compared to those of ordi-
nary amplitude modulation recep-
tion.

2. Technical discussions of serv-
icing operations.

3. Demonstration of actual test
procedure. An FM receiver which
was first put out of alignment was
used as a model.

The program was prompted by
the realization that FA receiver
servicing has reached a large vol-
ume and requires the latest in skills
and techniques.

A few weeks from now in Phil-
adelphia hundreds of servicemen
will attend a three-day Town Meet-
ing of FElectronic Technicians.
While primarily of interest onlv
to the radio technicians of the Phil-
adelphia area, it is also of great im-

— To Page 39

A. The New York City meeting of the G-E FM caravan. Servicemen were given in-
formation on theory and practical demonstrations of the use of test equipment.
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play their radios long and hard
.. buy plenty of tubes, parts, and repair time
.. will patronize your shop once they see the G-E monogram

ON'T begrudge ’em their fun. It's the

last fling before demure seventeen, stu- ”\

dious nineteen, and engaged twenty-one.. ., N

. . . . Y

Jive aside, they’re smart kids—and loyal. o

When they buy, it’s with an eye to estab- -

lished reputation. i L
ot

f

General Electric? Natch! . . . Brought up
in homes bright with G-E lamps, where
breakfast toast—when they take time to eat

it—jumps up out of a G-E toaster, where
R A D I o food stays fresh in a G-E refrigerator, time
is kept by G-E electric clocks, and G-E fans
T u B E s hum softly in summer . . . these youngsters
know the familiar G-E monogram as a
friend to be trusted.

Their radio tube and repair business— /
plenty ofitinyourarea. —goes to the service-
man with the General Electric sign. And
years from now they'll still be customers.
Only with larger home sets, meaning a big-
ger service potential. Start now to make
these clients-of-tomorrow patrons of your
shop. Display and handle General Electric
radio tubes! General Electric Company, Elec-
tronics Department, Schenectady 5, New York.

G-E miniatures, other tubes of all types
for servicing portables and home re-
ceivers are listed, rated, and described
in G.E.’s complete Tube Characteristics
Bookiet ETR-15. Write for your free copy.
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LARGE number

FM tuners and receivers are
still in operation In many arcas.
When the FM band was changed
from 42-50 mc to the new range
of 88108 mc, a demand for some
simple method of conversion for
the older tuners arose. Without
such a converter, the pre-war re-
ceivers are rendered uscless except
for the few low band stations now
operating, and which will soon go
off the air.

Several simple devices were de-
veloped to solve the problem. One
of the simplest and most compact
is the crystal converter shown in
the photograph. This converter is
manufactured by the Crystal De-
vices Company of New York City.
Using a crystal detector as a mixer,
it requires no power of any kind
except the signal from the antenna
and oscillator voltage coupled from
the tuner or receiver.

The service technician is likely
to find opportunities to install and
service these devices. The job is
simple and easy if the operation is
thoroughly understood. This opera-
tion is as follows:

of pre-war

1. The antenna is connected to
the converter input; the converter
output is connected to the pre-war
tuner antenna posts. (See Fig. 1.)

2. Input tuned circuit L1-Cl
resonates broadly in the new I'M
band and passes the signal along to
crystal detector X (Fig. 2).

3. RF voltage at the second har-
monic frequency of the tuner oscil-
lator is fed back to the input circuit
of the converter.

4, When the tuner dial.is ad-
justed properly, this oscillator sec-

ond harmonic frequency differs
just 4.3 mc from frequency of the
incoming signal.

5. The oscillator harmonic and
the received signal mix and produce
a 4.3 mc signal, which is picked up
and amplified by the tuner IF sec-
tion.

A Dblock diagram illustrating
these operations is given n Fig. 3.
An 83 mc received signal 1s used
as an example, with a tuner using
the standard 4.3 mc IF (pre-war).
The tuner oscillator frequency is
4.3 mec lower than the tuner mixer
circuit resonant frequency, which
puts it at 41.85 mc when the tuner
is adjusted to 46.15 mc.

Installation

Before making the installation,
we should determine the inter-
mediate frequency of the tuner to
be converted. Although 4.3 mc was
the standard FM II' before the
war, some FM tuners and receivers
used other frequencies.

After conversion, tuning is sftill
done with the old tuner. The dial
setting of the tuner will depend on
the TF it uses. Tuner dial cover-
age for 83-108 mc 1s as follows:

3.0 me IF—45.5 mc to 55.5 mc
4.3 mc ITF—46.15 mc to 56.15 mc
5.0 me IF—46.5 mcto 56.5 mc

These values can be checked and
new oncs calculated from the infor-
mation given above.

Oscillator voltage is coupled from
the tuner into the converter through
the converter output leads. Detter
coupling is obtained by running a
lead from one antenna connection
to the tuner, where it is formed
into a loop which couples to the
oscillator. ¥ ¥ ~
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MODEL 260
VOLT-OHM-MILLIAMMETER

20,000 Ohms per Volt D.C.
1,000 Ohms per Volt A.C.
Volts, A.C. and D.C.: 2.5, 10, 50,

250, 1000, 5000.

Milliamperes, D.C.: 10, 100, 500.
Microamperes, D.C.: 100.
Amperes, D.C.: 10.

Decibels (5ranges): —10t052 D.B.

Ohms: 0-2000 (12 ohms center).
0-200,000 (1200 ohms center).
0-20 megohms (120,000 ohms

center).

Model 260—Size 5%” x 7" x 3"
$38.95

Modei 260 in Roll Top Safety Case
—Size 5% x 97 x 43%”, $43.75
Both complete with test leads and

32-page Operator's Manual*
ASK YOUR JOBBER

Fo- what it buys in sensitivity, precisio S%and useful ranges, the price of Model 260
has always purchassd value far beygnd that of even -emocely simila- test instruments. Today this
famous volt-chm-mi_liammeter is = finer instrument than ever, with added ranges and with a
new sub-assembly construction unmatched ar ywhere in strangth and functional design.
The pricz is tae same. That means, of course, that your investment today buys
even more ‘n utility and the staying accuracy that distinguish this most popular
- high-sensitivity set tester in the world.
%No other maker of test instruments provides anything to approach the
completeness nf the pocket-size 32-page Operator’s Manual that accompanies

Simpson Model 260. Tlluscrated with 12 circuit and schematic
diagrams. Printed on rough map paper to withstand constanc usage.

o
o l/fn/ MJ/H/ SIMPSON ELECTRIC COMPANY # 5200-5218 W. Kinzie Street, Chicago 44, IiL.

INSTRUMENTS THAT § STAY ACCURATE in Canada, Bach-Simpsuon ktd,, London, Ont,

"
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there’s a new horizon for PROFITS!
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% CUSTOM-BUILT CHASSIS 2NN

Keep in step with the times! Custom installations allow the
serviceman to cash in on a profitable and untapped field. Write
us today for full information on these custom-sales opportunities.

A

-

Model 7-B: Here is a beauty! AM-I'M
superheterodyne, with 11 tubes, including
rectifier. Operates on 105-125 volts AC,
50-60 cycles. Features automatic volume
coutrol, tone control, 10" Alnico No. &
speaker. slide rule dial, loop antenna for
AM, and folded Dipole for FM reception.
Wired for phonograph operation. RMA
hsted.  This superbly engincered recerver
15 supplied, ready (o operate, with tubes,
speaker, antennas, and all necessary hard-
ware for mounting in a table or console
cabinet.

Model RR-14: Awnother “natural”’! Eight-tube (inc. recti-
fier) superheterodyae receiver covering AV and two short-
wave bands.  Operates on same current as 7-B above
Iolume and tone controls, 10" Alwico No. S speaker. Wired
jor  phowograph operation.  Built-in loop antenna, with
provision for exiernab antenna if desired. lLighted slide
rule dial.  Supplivd complete with tubes, knobs, speaker,
antenng and all nacessery hardware fo install wa table or
console cabinet.

& Medel 97-A: 6-tube (inc. rectifier) superheterodyne rveceiver,
By - operatillg on same current requirement as models above. Fea-
o . tures Alnico No. 5 speaker, automatic volume control. Receives
e on broadcast and one shortwave band. Wired for phonoygraph,
i lighted slide rule dial. Duilt-in loop autenna, Like both models

z«bov_c. the 97-A s licsnscd_ under RCA and Hazeltine patents,
and s RMA listed. Supplted complete with tubes, fully wired,
and ready for operation.

For full details about these chassis, and the custom field, WRITE TODAY

S PE Y MANUFACTURING COMPANY, Inc.

528 EAST 72% STREET-NEW YORK 21,N.Y.

YOUR JOBBER CAN SUPPLY YOU!

Permodux quality and dependability—the sume as supplied (
to the major set manufacturers—is your assurance of com-
plete customer satisfaction. You'll ind Permoflux Speakers
easy to install and readily available in both PM and Electro-

dynamic types. You'll find too. that it pays to give your cus-
tomers “‘tops in tone” with a Permollux Replacement Speaker.

TWO COMPLETE WRITE FOR
FACTORIES TO SERVE YOU FREE BULLETIN

e 3 A : PIOiR MAUFA(TURERS Of PERMANENT MAGNET DYNAMIC TRANSDUCERS
PERMOFLUX CORPORATIQ

.. .-#900 WEST GRAND AVE., CHICAGO; 39, ILLINOIS

23e SOUTH VERDUGO ROAD, GLENDALE 5, cu_solm‘l

What’s New In
Video Amplifiers?
— From Page 14

fourth picture IF amplifier and is
tuned to the accompanying sound
carrier IF frequency. Fig. 9 shows
the response curves of each stage
in the stagger-tuned system and the
effects of the various traps.

Alignment of the IF section con-
sists of peaking the transformers
to the specified frequencies with a
signal generator. The overall re-
sponse is then observed by use of
a sweep generator and cathode-ray
oscillograph. Because of slight devi-
ations from standard circuit Q, the
overall response may have to be
adjusted a bit by shifting the trans-
former center frequencies slightly.

An oscillograph is not necessary
to peak each stage. Instead, a vac-
uum tube voltmeter is connected
across the picture sound detector
load resistor. Tf vou know the RF
stage is correctly aligned, connect
an accurately calibrated signal gen-
erator to the receiver antenna ter-
minals. If vou are not sure of the
RF alignment, the signal generator
may be applied directly 1o the con-
verter grid through a small capaci-
tor.

Set the IF bias voltage at the
value prescribed bv the manufac-
turer for alignment (—3 volts in
this case). The signal generator is
successively set at the f{requency
of each trap, and the trap coil is
adjusted for minimum indication on
the vacuum tube voltmeter. The
signal generator is then set at the
frequencies required to peak IF
coils for mawvimum indication on
the vacuum tube voltmeter., ¥ » ~

GREYLOCK

A Dependable Name in
RADIO TUBES

GT, Glass, and Miniature Types
12SA7. 128K7, 128Q7, 50L6, 12AT6.
12BAS, I2BEG6. 35W4, 50B5 .. .. .. ecach 39¢
IR5.185, 1T4, 384, 3Q4. 6AKS5, 6ACS,
6AC7, 6AQ5, 6BE6, 6BA6. 6AUSG,
6BJ6. 6X4 ..o each 43¢
32L7, 70L7, 117L7 . BT T IO T each 59c
All Tuhes Carry RMA 90-Day Guarantee
PM SPEAKERS
4” Alnico No, 5 ... S...-...... .each $I1.19
5” Alnico No. 5 e e T each 1.29

TERMS: Net C.0.D. No order accepted for less
than $5.00.
WRITE FOR BARGAIN CATALOG M-I
GREYLOCK ELECTRONIC SUPPLY CO.
30 Church Street New York 7, N, Y.

TUBULAR ELECTROLYTICS

Fresh stock Fully guaranfeed

20 mid. 130 V. ... ... .. ... 10 t0r $1.79
20-20 mfd, 150 V. .. ... ... ig for 2.49
8 mfd. 450 v. ... ... ... ... .10 for .83
Postage extra, 25% depeosit on COD.
Write for our free bargain lists featuring
““AMERICA’S BEST BUYS"”

POTTER RADIO CO.
1314-M McGee Street Kansas City 6. Mo.
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cradled in rubber
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TECHNICAL CHARACTERISTICS

. Power supply required: 105-125V, 50-70 cycles, A.C.
. Power Consumption: 50 Watts at 115 Volts
3. Deflection Sensitivity:
a. Vertical—.03 Volts (rms) per inch
b. Vertical, Direct—15 Volts {rms} per inch
¢. Horizontal—.15 VYolts (rms} per inch
d. Horizontal, Direct—20 Volts (rms) per inch
4. Input Impedance:
a. Vertical—® meg, 25 mmf
b. Vertical, Direct—2.2 meg
¢. Horizontal—4 meg, 35 mmf
d. Horizontal, Direct-—2.2 meg
5. Frequency Range:
Amplifier, Vertical—30 cycles to 50 ke
Amplifier, Horizontal—10 cycles to 50 ke
6. Tube Complemenit:
Tube Function
1 68J7-—Horizontal Amplifier
1 884—Sweep Circuit Oscillator
1 6AC7—Vertical Amplifier
1
1
1

N

6X5—Llow Voltage Rectifier
5Y3—High Voltage Rectifier
5UP1—Cathode Ray Tube
7. Size: 8%" wide x 18%2" deep x 137 high
8. Weight: Approximately 25 Ibs.

NNV ?
. g
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For proper visual alignment, there is no perfect substitute
for the HICKOK 195—35-inch Oscillograph with phasing
control and the unusually high sensitivity of .03 volis per
inch. As a lest instrument also for FM. AM and telcvision
receivers, you will find it to be in a class by itself.

This HICKOK Model 195—35-inch OUscillograph embodies
so many advanced improvements that it is already being
recommended by five leading manufacturers of FM re-
ceivers.

USING THIS OSCILLOGRAPH YOU CAN

. Align R.F., LF. and discriminator stages.
. Dctermine causes of trouble in a receiver.
. Analyze wave shape of signal.

. Determine unknown frequencies.

. Easily view the images on the sereen.

. Amplify and view very weak signals.

FEATURES OF MODEL 195

1. Big 5” screen—using the new 5 UP-1 Cathode Ray Tube,
completely cradled in rubber.

2. Extra high gain vertical amplifier.

3

4

SN B S N

3. Sinusoidal sweep circuit.
.. Phasing control for proper LF., R.F. and discriminator
alignment.

We take pride in offering this instrument with its extreme-
Iy high sensitivity of .03 Yolts per inch for use in visual
alignment with FM receivers. Being recommmended by five
leading manufacturers of FM receivers it comes lo you
with added assurance of superior performance. No pro-
gressive, well-equipped radio dealer’s service department
can afford to be without it.

ELECTRICAL INSTRUMENT COMPANY

10634 DUPONT AVENUE . CLEVELAND 8, OHO
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 MAKE
FM and TV
TSERVEGIH@
i , Easy!
MCMURDO SILVER Laboratory Caltber Electmmf: Te,sl Instruments axe

designed ‘to make: FM and Television serv1c1ng easy. Each is accompanied by
_ comprehensive instructions . . . the added “know-how” te transform your shep

into a modern service laboratory. The pew instruments used in laboratories
and factories building the radxos you must service, they are proven in use by
tens of thousands of smart seryice technicians.
accuracy and completeness, prices are the lowest.

Despite unequalled quality,

Vital to AM, FM and Television service, 90 ke.
thru 210 me. in 8 ranges directly calibrated
%1% accurate. Variable 0-100%, 400 cycle AM
and 0-500 kec. electronic FM sweep, output less
than 1 microvolt to over 1 volt spells low strays
which put it in the $500 class. Yet only $99.50 net.

900 "VO

Superior quality, range and accuracy make this
universal VIVM predominont choice of research
and service users. 51 ranges; d.c., ac., af, if,
r.f. voits; current; db. and resistance. Kew flexible
pencil-thin rf. probe reaches tightest spots for
meter signal tracing thra 500 mc. The putstanding
mefer, yet only $59.85 net.

Thousands in daily use prove it the big-money
earner. Visual and audible AM, FM and TV
signal tracing 20 cycles thru 200 mec. Llocates
trouble in 30 seconds per tube/stage! Is your
shop test speaker; tests phono pickups, micro-
phones, speakers, PA amplifiers, too. Only
$39.90 net.

Laboratory accuracy of =3%. Range % mméd.
thry 1000 mfd.,, % £ thru 1000 meg. ()

Measures all condensers with internal 0-500 ».
rated d.c. applied. Utterly unmatched at only
$49.90 net.

MODEl 909 FM AND TELEVISION SWEEP SIGNA]L GENERATOR
1 thru 228 mc., true electronic FM & TV sweep variable 0 thru
9 mec. Size and appearance like MODEL 906. Equips you to earn
big FM—and TV—service profits, yet only $48.50 net.

How To Impreve
Your Signal
Tracing Techmnigue
— From Page 7

No hum and no signal mean a short.
Very low hum and no signal would
be observed if no station were on
the air, and the primary were in
good condition. Tf the coil is good
and the stations are transmitting,
signals will be heard. At the sec-
ondary, a gain of 3 to 10 in home
receivers is usual while in auto sets
it may be from 10 to 50.

Measuring Gain

Because of the wide range of
frequencies to be covered, it is im-
possible to calibrate tracers accur-
ately for gain measurements. How-
ever, all of them provide an at-
tenuator control which regulates
the gain of one of the amplifiers.

An approximate indication of gain
— Yo Page 24

—PRIGTAIL
- WAX
// ———  PLASTIC
7
CAT WHISKER

“—— CERMANIUM CRYSTAL

] //——-’ PLASTIC
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Kw/ “——————  PIGTAIL

Cz = Rz

LAAAA

Fig. 9 The germanium crystal—its con-
struction and equivalent circuit.

F
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gasy

Al data and hasic knowledge
in radio and electronics

dligested into 12 sections...
in a complete, quick to find,

to read, handbook form. oSS ;

Bt Hardsomely bounc in RED and GOLD

Plan every operation in radio and electronics with the Radio Data The RADIO DATA BOOK is a work. of complete authority, pre-
Book. This new radio bible will be your lifelong tool . . . you will use it ared by engineers with many years of practical experience. They
every day, on the board, at the bench, in the field! Use it for construc- Eave been assisted by the Boland & Boyce staff of ed tors skilled in
tion, troubleshooting and testing. The RADIO DATA BOOK will be preparing electronics manuals for the U. S. Signal Cerps for many
your invaluable aid in design, experiment and in layout. It will help years. These men have worked for several years gathering material
make your production better, faster and easier. Inany and every oper- for this book . . . all the knowledge of radio principles and operation
ation in radio and electronics, you will use the RADTO DATA BOOK! ... all the statistics . . . all the newest developments in electronics . . .

>3 every possible angle and detail. Eighteen months were spent digest-
-&’ﬁ ing this material into the most concise, the clearest, and the most

Fach section is 0 COMPLETE coverage of ifs subject . . . 12 sections . . . 12 books in ONE! ¥/

readable form. The result is this invaluable manual . . . The RADIO
DATA BOOK. Whether you use this book for general reference, for
scientific instruction, or for education, one thing is certain —the prac-

CONTENTS

1000 pages . .. Schematics . . . Accurate photographs . . . Specially prepared drawings . . . White 3.7 3 - . 1 ¢ .
on black charts . . . Diagroms . . . Isometric projections and exploded view._. o tical help' the dally u.serh:]ess you ‘“ll derive frOrI.l it will prove to be
Section 1, THE 150 BASIC CIRCUITS IN RADIO. & worth many, many times 1ts astonishingly low price!
freult i lai i <on-the- <. . . R
Elerczgfilgr'u.ls analysed and explained in a Johnny-on-the-spot reference for 25 Advanced Sale... first print ing, @nly 10.000 available. . . TR
Section 2. COMPLETE TEST EQUIPMENT DATA, : make sure to get your RADIO DATA BOOK , mail your order NoW.
Know more obout the test instruments you now have .. . Find the new ones you
want to buy . . . They're All in here—impartially described! ’
Section 3. TESTING, MEASURING AND ALGNMENT,
Simplfied operation of the Owillograph . . . See what's happening inside any
rodio circuit . . . Dynamic alignment-—AM, FM and TELEVISION made easy with
the Oscillograph . . . Scientific use of the Vacuum Tube Voltmeter, Signa! Generat-
ing Equipment and other basic instruments.
Bection 4. ALL ABQUT ANTENNAS.
AR ERM-Television . . . design, installation, characteristics, constru¢tion and feed.
Section 5. SOUND SYSTEMS. . LAN
Plonming, installing ond servicing © PA System. A complete chapter on every BOL"IJD & BOY(E |Nc" PUE"SHERS
component . . . How to select and combine components . , . estimating costs . . . Y
even acoustic requirements! . 460 BLOOMHELD AVE. MONTCLA|R 3, N. J-.
Bection 6. ELECTRICAL AND PHYSICAL CHARACTERISTICS OF RADIO COMPONENTS.
Know the size, the power, the shapel A quick Teference on the constroction and
design of any circuit or equipment. Please send me a copy of
Section 7. COMPLETE TUBE MANUAL: Receiving, transmitting and Commercial. THE RADIO DATA BOOK .
A fick of the pages brings you to all the data and ratings of ony tube madel . Enciosed is $5.00.
Section 8, CHARTS, GRAPHS AND CURVES.
TQQuick calculation devices . . . Plotting curves, nomographs, rules and tables for .
speedy solutions to radio problems. NAME - -~ e AN B SEICIEIENE BN B = EReENeRs
Section 9. CODES, SYMBOLS AND STANDARDS, .
Handy reference to all radio symbols and abbreviations; code symbols, phrases ADDRESS - - TSP T - o D - ] eSS
ond characters . . . Where you want them .. . When you want themt
Section 10, 50 TESTED CIRCUITS DESIGNED FOR OPTIMUM PERFORMANCE. . .
Find any circuil ygu want with complete parts lists and specifications . .. One tube cry o . I RS P R I IONE s
receivers to complete AM, FM and Television receiver circuits . - . Amplifiers . .
Transmitters . . . Test Equipment and Control Circuits . . . All with the latest STATE - =" S -
engineering refinements. ==t = )

DICTIONARY OF RADIO AND ELECTRONIC TERMS,

- ‘Jeetion 11,
ction 12, RADIO BOOK BIBLIOGRAPHY.

INC., PUBLISHERS |

Frs
.
A

 BOLAND & BOYCE



GHOSTS that haunt vour televisios customers can be laid at

rest. Workshop antennas, custombiilt - for teievision, eliminate

rrhosts fading, noise and interference.. In'm ny locations the

31gnal strength” of ordinary “broad-hand™ antennas is in-
sufficient for sharp. detail dnd contrast. . ~

Workshop TV antennas, because of their v
inherent high gain and precise impedance, b :
matching,. provide clear, - brilliant  re- -

ception. Even on adjacent channels their * /
performance is exceptional. T \
.

FEATURES < \

Three elements for “high-gain” performance.
Engineered for each channel, but sufficien ly
‘broad-band to. cover all present channzls
(should be installed for the weakest channel .

"The “feed point’ is completely protected frcm
the weather by a rugged plastic head.

Elements made of Y4-inch duralumin tubing.

s ngld tubular steel mast 714 feet high. No gy
wires necessary. Withstands high winds. and
ice loading.

Streamlined design makes cleanscut, attractive
installation.

AVAILABLE AT YOUR DEALER

'DEALERSQ.

You know and we know that almost any “AM wire” will bring
in TV if it is close to the transmitter. - For the suburbs or.out-of-town
installations a Workshop TV antenna will briig in 2 much stronger
signal. This means increased sales opportunities for you — plus superla-
tive reception that you can sincerely recommend. Your-ocal jobber
has Workshop antennas. Getin touch with ‘him-otr write direct.

THE WORKSHOP ASSOCIATES, INC.
Specialists in High Frequency Antennas
66 Needham Street ’h Newton Highlands 61, Mass.

How To Improve
Your Signal
Tracing Techmique

— From Page 22

Learn about this modern dynamic approoch

to radio servicing with ONLY BASIC TEST

EQUIPMENT,

oo Fully deseribed in @ 120 page book

avoiloble from your Precision Distributor or | 15 then pOSSibl(’. The gain of the
factory ot 40c. )

o+ o Schools are invited to inquire regarding | tracer should have to be reduced,

i Quantity orders from our Educationol Division. step b) step, as the tracer is moved

PRE B REeR AR from the antenna to the speaker.

YT YVVSTE RN VLIS [or such measurements, set the
SOTHVRST: Ry 3. X i gain control of the tracer to give

Manufacturers of Imc Test [qu\pmin'

‘IADIOOIHIVUION . IL!CVIICAI. " ABQEATORY a convemnient meter reading or to

24

R B KR m e criers -

close the “eye” tube shadow when
the tracer probe is at the grid of
the stage being tested. Then, move
the probe to the plate. Reset the
gain control of the tracer to get
the same meter indication or to
close the “eye”” The ratio of the
two settings of the gain control is
the gain of the stage. Some sample
gains are helpful in tracing:
Antenna coils

(home receivers) 5
Antenna coils
(auto receivers) 30

RF amplifiers (broadeast) 30
RF amplifiers (shortwave) 15
Mixer grid to Ist IF grid 50

IF amplifiers 120
IT" amplhifier to diode 100
1st AT amplifier

(medium mu) 20
Ist AF amplifier

(high mu) 50
Pentode output tube 15
Triode output tube 3

Output transformer, a loss of 30
Considerable  variation  from
these values will be found.

Indicators

The choice of an indicator to be
used in a tracer is important. Some
use the “eye” tube since only the
relative strength 1s to be deter-
mined. It can be located at any
point in the tracer such as directly
after the detector or at the output
oi the amplifiers depending on the
signal strength. Also, without the
detector, i1t can be wsed to indicate
relative DC potentials without using
additional test equipment.

A milliammeter 1s a less flexible
indicator since it can be used only
in a vacuum tube voltmeter requir-
ing additional circuits to permit the
same versatility as the “eye” tube.
It can be used as a VIVM in com-
bination with the probe but this
lmits the sensitivity.

All tracers should provide aural
indicators, either a speaker, head-
phones or both, This is necessary to
determine whether the signal being
traced is actually a signal and not
a hum or noise voltage. Also, when
the complaint 1s distortion, the sig-
nal must be heard to find at what
stage the distortion is originating.

The instruction books given with
signal tracers will supply a long list
of uses as, for example, if when
the probe is placed at the screen
grid of any stage in a receiver, a

— To Page 28
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ympare Hi-Kaps

See why Centralab’s ceramic by-pass and cou-
pling capacitors are your best buy for QUALITY!

W “HI-KAP”* FEATURES DESCRIPTION ADVANTAGES H

No deterioration, no shorting. Longer life

Ceramic-X is non-hygroscopic. Moisture er
even under the most adverse conditions.

. i moistur i
o ERpERAEDS 0 G N absorption is .007% or less,

I Av. Wt. Dimensions Values
2. Low mass weight D—.315" .00005—
AP L—.5407 -00025 mfd.
- D— 315" For unit size and weight, Centralab BC
. {0 @ L—.830” -.0005 mfd. “Hi-Kaps”, made with Ceramic-X, are
3. Small size D 3407 TS the only capacitors on the market which
.050 oz. I—1» 005 mfd. provide these voltage ratings.
. . 082 oz. D—.400” 01 mfd.
4. High capacity L—1.305"

Rating: 600 WVDC — 1000 VDC flash test.

Wax impregnated, lacquered, dipped in

Special insulation

special phenolic resin, cured and wax
impregnated.

Prevents any possibility of shorting to
adjacent leads, chassis or components.

Convenient side leads

Heavy # 22 gauge tinned copper.

Permit rapid, close-coupled connections.
No tricky bending or fitting required.

Low power factor

Initial — .69%. After 100 hours, 95%
humidity test — 3.0%.

More efficient circuit operation, fewer
failures.

. High leakage resistance

Initial — 5000 megohms. After humidity
—500 megohms.

Long life, more eflicient performance,

One-piece construction. Leads soldered

Will not short or become intermittent.

9. Maximum dependability directly to electrodes.

For your protection, all units 100% fac-

Your guarantee to your customers of re-
tory tested before packaging and shipping.

10. Factory tested liable service and performance.

%~ See why Centralab’s ceramic by-pass and coupling

capacitors are your best buy for PRICE!

NEVER BEFORE has the dependability, permanence and convenience of ceramic
by-pass and coupling capacitors been offered to Radio Service Dealers at a
favorable price! As more and more manufacturers turn to BC "Hi-Kaps” for
longer life and better set performance, Centralab now offers you this opportunity
to give yourself and your service customers the newest and finest in capacitor
components! Made with high dielectric constant Ceramic-X, BC "Hi-Kaps” are
rated at 600 WVDC — 1000 V. flash tested. Values from .000050 to .010000
mfd., list priced from $1.25 to $1.50 per envelope of five.

Look for large counter display at yowmr Centralab Distrib-
utor. Write today for new free booklet, “Why Ceramic
Capacitors”, containing complete history of origin and de-
velopment of ceramic capacitors!
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What Kind of Serviceman

WILL YOU Be
5 Years from Now?

Prepare for Opportunities! CREI Home
Study Courses in Practical Radio-Elec-
tronics and Television Will Equip You fo
Do a Better Job—Enjoy a More Secure
Future—Start a Business of Your Own.

25 years of radio development packed in 5 war
years! No wonder thousands ot highly-trained,
expert electronics technicians are required right
now—and the field is wide open.

Little competition is to be expected from the
pre-war serviceman who has not modernized his
knowledge through training. The average “screw-
driver’” serviceman is on his way out, and the
trained serviceman is on his way in. Honestly
ask yourself if you are equipped to qualify for
maintenance and service work in this new, broad-
ened service field. If not you are limiting your
own opportunities in a field that drastically needs
trained men,

Join the many servicemen who are now studying
CREI courses in spare time . . . protecting their
future jobs, their businesses, by acquiring new
“know-how” now. CREI’s reputation for home
study training has been proved over 20 years.
No matter how little or great your practical ex-
perience there’s a CREI course suited for your
personal needs. Read the revealing facts—Ilearn
how CREI can help vou enjoy the future you
want.  Write today.

FREE LESSON *

Now, see for yourself! Mail the coupon for free
sample lesson and see how simple it is to study
at home and improve vour ability the CREI way.

SAMPLE ¢

MAIL COUPON
FOR FREE
BOOKLET &

SAMPLE LESSON

Veterans! CREl Is “G.1." Approved
TeN Kl QW NN RN G NN N N G NN N N W SN NN NN N O N NN NN W RN B B W
CAPITOL RADIO ENGINEERING INSTITUTE
16th & Park Rd., N.W., Dept. RT-1
Washingten 10, D. C.
Mail me ONE FREE
your 24-page booklet, ''CRE! Training for
Your Better Job in Radio Electronics." |
am attaching a brief resume of my radio
experience, education and present position.

Check 7 Practical Radio-Electronics

sample f[esson and

Course [J  Practical Television

Name ... ... ... ...
Street i HE Sl R e el e e s
City ............... Zone ..... State . .....
IB:i} | am entitled to training under the G.I.

20000 TS BN S BN G BN T EM RO PR O BN DN MR U NN X G T
NS S R B EE BN DO DR BN L2 B BN N M Wm OES R oEm

% N NN SN BN SN 53 SO Y NN NN NN AN W BN
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CONTINUITY TESTER

The new Star Suretest Universal Tester is a
vest pocket continuity checker which oper-
ates directly from any 110 volt receptacle.
It is also adapted to line testing for volt-
ages from 75 to 600 volts. A neon lamp is
used as the indicator and is located in one
of the two test prods, which have 100,000
ohm protective resistors in them. For further
details, write to the Star Fuse Corp., 235
Canal St., New York, N, Y.

COAXIAL CONNECTOR

H. H. Buggie & Company manufacture a
miniature connector designed for either
RG 58/U or RG 59/U cable. It has an
overall diameter of 23/64 inches and a

length of IV inches when mated. It is
small in size and light in weight and has a
voltage rating of 500 volts peak with a low
loss. it is solderless and requires minimum
cable preparation. No special tools are re-
quired for assembly. The separation force
of the quick disconnect lock more than
satisfies normal requirements. A panel
mounting plate is optional. For further in-
formation, write to H. H. Buggie and Com-
pany, 2145 Madison Ave. Toledo 1, Ohio.

PORTABLE AMPLIFIER

A portable amplifier designed for recorded
music is announced by the Webster-Chi-
cago Corp. This unit, known as Model 66,
and

contains three tubes rectifier. It s

suitable for use with Model 65 portable
record changer or Model 80 wire recorder.
Separate tone and volume controls are pro-
vided, and the control panel is recessed
to keep the knobs flush with the case.
Dimensions are 1534” x 915" x 94", and
the weight 18 pounds. Operation is on 105-
125 V 50 or 60 cycles. For further informa-
tion, write to Webster-Chicago Corp., 5610
Bloomingdale Ave. Chicago 39, Ill.

— To Page 34
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SWAP—BUY
OR SELL

FOR SALE—Precision X-200C signal
genevator, 88 cycles to 120 mc _and
Precision  912MCP  tube tester, Both
insrruments new and unused, Generator
S50, tube tester $35. James 8. Kiik,
623, 15th St., Bedford, Ind.

FOR SALE — Engineening Electronics,
Fink; Radio Engineering, Terman; Radio
Engineering Measurements, Terman; Tele-
vision Simplified; Kiver; Principles of
Television  Engineering, Fink: Radio
Mathematics. Cooke; Micro-Wave Trans-
mission, Slater; Time Dases, Puckle;
Calculus Book. Grandville, $25 for lot;
also Triplett tube 1tester 2413 like new
$40.  J. Herzon, 3142 W. 16th St.,
Chicago 23, Ili.

FOR SALE—XNew 7” and 12” {ransvision
television sets, expertly wired in a-1
operating eondition, lesg cabinets, 77,
$130; 127, $325. Wiener Lah., 1848
Bryant Ave., Bronx, N.Y.C.

FOR SALE—R.C.P. model 802N tube
and set fester, tube tester takes them
all, new condition 7 months old, $50,
with Rallindex tube chart. Rudolph Hardy,
Sea YVicw Hospital, Staten Island 10,

FOR SALE—NC-46 receiver and match-
ing speaker, vrebuilt for a-c operation
only; equipped with tuning eve and
phono jack. Uses 6K8, 2-63G7, 6HS,
6SF7, 6J3, 68N7, 2-6V6, 5U4G  and
8U5G; tuning range 540 KC to 30 me
in 4 bands, $125 plus shipping charges.
Theodore R. Faulk, 1728 Ohio St
Owensboro, Ky.

FOR SALE—Dial scales for G-I GD-
60 Midgets: ten sheets $1 with 2 com-
plete setg including push buttons on each
sheet, I, Susman, 1052 Blake Ave.,
Brooklyn 8, N. ¥.

WANTED—Rider's manuals complete set
or separate volumes. Thomas Lamb, 17
Clintonn Ave., Kingston, N. Y.

WILL TRADE — XNew 200-CM variac
wans. volts from 0-135. Want 450 used
Supenior tube tester. Jack’s Radio Serv-
ice. T237 Marjorie St Detroit 13, Mich.

FOR SALE-—Television receiver 5” im-
proved Vision Research, 20 tubes — TFM
sound, 77 tube may be used with no
changes, $100 with all tubes but less
cabinet. I, Pickell, 714 Newton Place,
N W.. Washington 10, C.

SELL- OR TRADE—Instructograph code
machine slightly used:; complete  with
tapes. Want voltohmeter or radio man-
uals. Frank Reaves, 402 West St., Hal-
steac, Kans.

FOR SALE—Stewart-Warner auto radio,

l. $20; SuDerxor gignal generator
$35: NRI radio course, 1928,
me\bexrv 3, 4 & 5 (16 ma;mzmps)
Gernsbeck’s manuals 2. 8 & 4 also
clopedia, $10. Massett’s Radio Serv-
352 Clinton Hts, Ave., Columbux 2,

FOR SALE—1936 Ford. Philco reeciver.
$23. C.0.D, in perfect condition. Grant
LalMaye, 548 E. 6th St., Erie, Pa,

FOR SALE—Turner contact microphone
tor string insiruments 10”x107x6”, speaker
cabines black crackle finished with 87
P.M. speaker; also 4 tubes 6SL7-GT,
23Z6GT/G,  95L6-GT/G  and 78, $13
gn wpaid. Bennie Farmer, Good Hope,
1.

FOR SALE—6 months old Webster 56
deluxe record changer in  cabinet with
5 tube amplifier and Alnico V speaker.
Cost $60 to construet, will sell $45. A.
meberg, 3245 Perry Ave., Bronx 67,
New York,

URGENTLY NEEDED—Two 6v storage
batteries or one 12v or reasonable sub-
stirute used or new to power Aark II
transceiver. Joseph A Bepko, 349 Suc-
¢35 Ave., Bridgeport, Conn.

SELL OR TRADE —National NC100Xa
with ¢rystal filter, 11 tubes, matching
speaker in best  condition, Want wire
recorder or $90. R. R. Day, Solon. Ohio.

FOR SALE R(CA Rider chanalyst used
only 2 weeks with all cords and ingtruc.
tions Cost  8162.50  will  sell  $100.
Charles H. Dietrich Alanson, Mieli.

FOR SALE-Complete 45 watr Concord
ali-a-unit pa system A-1 condition with
four speakers, Harty Zink Ji.. 414 E
Market St., Marietta, Pa

s 001.' l‘redt.(

FOR SALE—Good radiec and appliance FOR SALE—Silver
service station; top merchandise and old CE-1-60 condenser

FOR YOUR
SHOP!

This giant 227 x 28" Sprague Wall Chart puts
handy service data at your fingertips. Contains
helpful technical information of the kind you
need almost every working day—and helps
dress up your shop in the bargain. Includes
data on common circuit troubles involving
capacitors; general replacement information
about electrolytics; formulas; schematics; trans-
former, resistor, and capacitor color codes, etc.
—all attractively arranged for easy reference.
Beautifully lithographed in colors. Ask the
nearest Sprague jobber for your copy today.
It’s free!

900 Vomax; Solar FOR SALE—Rider manuals 6 to 13,
checker, RCA 155C $80, volumes 1 and 2 $3 ea. Frank

established service, Bailess Radio Sales 37 oscilloscope and army BC-612 oscillo- Kedl, Box 122, Sheridan, Wyo.
& Service, 176 ‘est 2nd St., Weston, scope. All instruments in A-1 like new

W. Va. condition  with
manuals. Porter
FOR SALE Speen signal tracer used Ave., Chicago 37,

only 2 1months, $20. Hopper's Radio
Shiop, 301 Hollis St., ¥ramingham, Mass. FOR SALE

$150. M. Metzarek,
WILL TRADE — Radio tubes, meter lington Heights,

tested, new cavtons, YWant radio receiv-

leads and instruction FOR SALE—Gears for converting Presto-
Davis, 5859 Calumet X-8 recorders to cut 96 lines per ineh,

In. can be pressed on  turntable shaft b
any machinist, Willoughby W. Moyer

Webster  wire recorder  Jr., Box 71, Creamery, Pa.

Chicago & Vine, Ar-
1 FOR SALE—Browning RJ-12 FM-AM
tuner chassis with PF-12 matched power

ers, test equipment Best Radio Shop, SELL OR TRADE--Fishing rods and supply. perfect, $95. Iidward Brzezinski,
3349 TFulton 8t., Cleveland 9, Ohio. reels Want electronic V.0.M. or Rider's Krakow, Wisc.

transformer, multiple line to grids. single

or pushpull $5 and 8” Jensen high fidel- FOR SALE —
ity PM-8CT pm_ design, $6. Herbert condition, #25.

Jacobowitz, 1412 Franklin Ave., Bronx, 22nd Place,
56, N. Y.

FOR SALE—Turner crystal microphone condition with

8, 10, 12, Fred M. Merrill,
FOR SALE — UTC high fidelity input Box 92 Calhcoon N. Y.

Zenith record dem-
. . onstrator_ with cobra pickup, snecial tone
9D receiver in good  circuit, 3 tube 15 watt amplifier, phono

Robert Rosenhbohm, 57¢  table ‘and motor and 8" speaker in case
Clinton XIowa. and original carton, YWant BC-348 re-

vamp, surplus transmitler, scopes or

FOR SALE—BC454 receiver in perfect what have you? Bill Rex, Box 488, Ode-
24v  dynamotor, $4.95.  bolt, Jowa.

with high quality desk stand (chrome Hag 6 tubes and operates on &0 meters.

and black crackle finish), cable, and Mike Ireeman,

connector, $8:; Kelton wateh, $10 with N. Dak.
guarantee; used radios and old type

1210 8. 13% St., Fargo, FOR SALE—Two BC-222 walkie talkies,

28 to 32 mec complete less batteries, $40
es or $75 for two. Alvin E. Allen, 1060

fubes for sale. Peter Bedrosian, 2 Uni- SELL OR TRADE Tew (’mZh EIL;rCnDean West 105th St., Los Angeles 44, Calif.

corn St., Newburyport, Mass, tubes, ECH3,

DFI11, DLI11.

FOR SALE—Complete N.R.I. course in D(‘,H25, DAC25,

DDD5, DC5, DF25.  FoR SALE—Complete radio service shop
UY1l, UY2l, UBL2L  jp gowntown seéction doing good busi-

radio and television alsc back issues of UCH21, 12A8 and 955; have ‘base dia- nes . o TSP 8 cenah
LY B L . ol b N s. Will sell all or part. R, W. Nick-
Radio News. Gerald Spector, 158 Chest- grams for these and other tubes as well 0" Radio Service, 109 8. Edgewood

nut S8t., Lakewood, N. J. as RF Xtals.

FOR SALE — UTC S$-9 Driver  trans-  Ohio.
former, new pp plates te class B g

Pierce, 402 N. Mulberry, Elizabethtown,

Ky. SELL OR TRADE-
trol unit, xmitter,

Electronic Iab 2606 6v Ohio.

100ma. output. receiver

FOR SALEPrecision E-200 signal gen-  power supply

erator, range 88kc to 120 mc never input, 300v @

E. F. Smiley, Radio &
Sound, 15510 Eldamere Ave., Cleveland,

s,
0 postpaid. Leland Gerber, Box #5035, FOR SALE-—Precision 910 dynamic elec-
Findlay, Ohio. trononmeter tube
will trade for
WILL TRADE — Two 814 tubes and 1 Ifarold W Dalton,
R07 tube. $10 or what have vou. Jim Blacksburg. Va.

Ave., Somerset, Pa.

SELL OR TRADE—Triumph signal gen-
erator perfect, $38 or 30-30 or 303; also

tester, perfect, $40 or Savage rifle in good condition, Roberts
Volt-ohm millampmeter. Radio Service, Wheeler, Mich.

RFD 1, Box 168-A, . .
WANTED — Zenith chassis 5905, less
tubes, need not be sin playing condition.
~Complete radio con-  Speaker not wanted. Kearns Radio Serv-
receiver, escapement, ice, 5510 Memphis Ave., Cleveland 9,

used: also Radiv City Droducts multi- operates on dry baitemies: has tubes and FOR SALE—G-E TUM-3 set tester new

meter, 20,000 ohms per volt 461AP, all counecting
$100. Albert Mraz, 301 Third St., Glass- . G. Thomas,

cubles, not surplus, $50. condition, $23; Hickok T-33 tube tester.
1047  Hammond, San  modernized to test 11T28, loctal, IR5.

port, Pa. Antonio, Texas. etc. was factory reconditioned 2 months
. ago, $45; new 8t Clair vacuum tube
FOR SALE — (RI signal tracers as FOR SALE—RBaitery eliminator to change voltmetc‘r, €30: new Hudson car radio

teawred n December. 1847 issue of 110v a-¢ to 90v

d-¢ and 1%v.a.; used DR_40 complete, but less speaker, $20

Popular Science, $14.25 cu. Also radio less than month, $7. Peter L. Anderson, il seil lot for $100. Don J. Arata
tubes, guarauteed new. J. T. Cataldo., P. 0. Box 638 Beloit, Wisc. 5 y Chica mo
922 St. Marks Ave., Breoklin 17, N. Y. ’ O 10 Al By Gy 6 ik

FOR SALE—RCA New Rider chanalyst, WANTED — Riders manual #2; state

SELL OR TRADE -— DeForest training  g31920, Paul H. Schissler. Box 541, West-  price and condition. Rex Radio Service,

course, covers Radio ang Television also
includes questions and answers in good

minster, Colo.

2813 Torest, Great Bend, Kans.

condition. ‘Want multitester, John Saul, gg)1| gR TRADE- Nearly new outside FOR SALE—Precision 020 I tube and

5 5 New O
111 Pollock Ave., New Castle, I'a. e cim &P

WANTED Position 25 radioman’s [eon ou two
helper +in radio service shop. Benjamin for late RCA

x 1%’ with Radio in $§” radio analyzer in original carton, also
sides $60 or will trade DIrecision EC signal generator. John T.
voltohmdst, Jr. or what Levine, 15-17 Kelley Square, Worcestey

Reves, General Delivery, MeFarland, have you? Herbert J. Ifanson, 5007 26th 4, Mass.
Callf. A% Bk, S G Wi WILL TRADE—R.M.E. receiver 43; 1

year old with speaker like new  for

SPRAGUE PRODUCTS COMPANY. Nor'}h Adums. Mass. metal lathe with 97 gswing or bett_er,

Jos. Lang, 309 Bvergreen Ave., Mill-

Jobbing Distributing Organization for Products of Sprague Electsric Co.  vale 9, Pa.

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

*Trademark Reg. U. 8. Pat, Of.
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oNLY AT Walter okee..." SURPRISE” TRADE-IN ALEOWANCE

Your present Test Equipment may be worth far more than you think.
Yes, the "Surprise’’ Trade-In Allowances offered by Walter Ashe on
your used Test Equipment are truly the sensation of the industry.

FOR AMAZIN
i "NQ So act now. Get your trade-in deal working today. Simply write,
%AJRGA,NS IN TOP: wire or phone us what you have to trade. We'll come right back

&OND"'ION(’ slleﬂ“‘rlv with a money-saving offer that's sure to please you.
USED TEST EQUIPMENT, :
P e : ALL THE BIG NAME BRANDS OF
Soue reitanse I -- e i e R
P J S AV P ) ADY
ASHE !"GH _"AWAY“ ; Hickok Triplett
. WIDE SEI.EC’TION OF > Isr:gupsst?rllal : ?s’vr%zti_osrillog AR G
. 1 0 f ecial Products Co
GOOD L AS' N Ew MER‘ d i \"‘Vatggr'rr:rllen gg_algt'wise 0Electronic
i I : = 4 eissner eiler
: 1 Blil R.C.A.
CHANDISE AVAILABLE, Sl ek
- Mec Murdo Sifver Supreme
Cornell Dubilier Superior
Du Mont

Ferret Deluxe Test
Speaker and Substi-

your trade-in's worth more

) tutor Model 721 at the Walter Ashe Store.

Ferret Sﬁ%’:’:‘ ?g{'eraf"rs $29.95 Ner So get Walter Ashe's offer
& before you make that trade!

Range 170 KC to $74.95 | , |

115 MC ........ NET 04

Model 600 -
Range 165 KC to $49.95 '
56 MC ......... NET

IT'S HERE!

E .k
cigodhe new 1948 Walter Ache F.0.B
P N NE atalog — greatest in  Walter il e fid Dt
TIME PAYMENTS AVAILABLE Ashe History. Nearly 150 pages. ST. l.ou’s
Order your Free copy today. 3

Vacuwm Sealed
TRANSFORMERS

" #¥"RADIO CO.
1125 PINE ST.» ST. LOUIS 1, MO.

Hlow To Improve
Your Sigmal
Tracing Technigque

— From Page 24

e Adjustable mounts make your Serv-

ice work easier. signal or hum is heard, it indicates
insufficient bypassing. Likewise, the
efficiency of the power supply filter

can be tested by listening to the

® Sealing under Vacuum means
100% Protection.

e No skimping, to give you brilliant

] Step-down Transformer 2 g i i -
and lasting performance, in $2 Mounting r}pPI? at various points in the filter
: circuit,
Halldorson offers a complete line of replacement and amateur The greatest usefulness of the

signal tracer is in locating faults
in intermittent receivers. Connect-
ing the instrument to one stage at
a time and waiting for the receiver

18

transformers . . . all vacuum sealed. More than 300 different
types including new high fidelity. See your parts jobber and
select the type best suited for your needs. Get the best. Get
Halldorson Vacuum Sealed Transformers.

to “stop,” the defective stage can

. be found in a minimum of time.

For new catalog, write ) Static measurements usually unbal-

The Halldorson Co., 4500 Ravenswood Ave., Chicago, Il ance circuits enough to prevent as
4 e rapid troubleshooting of such a re-

cetver,

It is hoped that the information
in this article will help the service-
man to get the most out of the sig-
nal tracing system of servicing and
assist him in selecting signal trac-
ing equipment ¥ ¢ ¥
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Sealed ... ..

As effectively sealed from foreign entry as the heaviest bank
vault door, the precision workings of each Radiart VIBRATOR is
held free from dust laden air and moisture by the celebrated
Red Seal! This three layer protective seal of sponge rubber,
bakelite and metal excludes foreign particles and moisture that
ordinarily impair the efficiency of vibrator operation. Because
Radiart VIBRATORS are assembled under controlled conditions,
this highly effective seal prevents point oxidation and insures
more dependable performance for far longer periods. Another
feature that has established Radiart leadership and has made
them the biggest sellers among all servicemen who insist that

their customers get the best.

The Radiart Corp.

CLEVELAND 2, OHIO
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ceives a crisp ten dollar bill.

Each month the reader sending in the best suggestion re-
For all others published, RADIO
MAINTENANCE will pay five dollars. Let's hear from you.

CONDENSER

RECEIVER

Output Meter Readings

T IS desirable to make output
meter readings across the voice

coil leads of the output transformer.
This is an accessible spot and there
is no B plus around. However, be-
cause this is a low impedance cir-
cuit, there is often not enough volt-
age to give a good reading.

This problem can be solved by
feeding the output from the voice
coil leads through another output
transformer as shown. Connect the
voice coil leads from the receiver to
the voice coil leads on the extra
transformer. The plate side of this
transformer  will then give a
stepped-up voltage and a good read-
mg on your AC meter.

R. N. Knowland
Knowland Radio Service
East Alton, Illinois

30

Soldering Iron Rest

An old telephone base of the
French type makes a good sol-
dering iron rest. It can be used
plain or an AC female plug can be
mounted where the dial assembly
has been removed. An AC cord is
then connected inside the base to

IRON
»
BASE
a =—
n
67»70 WALL
OUTLET

the femalc plug, and the other end
fitted with a plug which is placed
in a convenient wall socket. The
plug from the iron cord is then in
a convenient position.
Fred Stolze
Flushing, N. Y.

Loop Antenna
One way to pep up a small radio

on weak stations s as follows.
Wind about 15 or 20 turns of small
cotton covered wire in random
fashion around the loop antenna,
Weak station pickup will be much
better, especially if this wire is ex-
ternally grounded on one end. The
other end can be left loose.

R. J. Oja

Bob’s Radio Electric Shop

Laurium, Mich,

Patching Ribbon Line

More and more use is being
made of twin lead, ribbon type feed
line. The insulation becomes soft
when you make a soldered connec-
tion. This is because the heat of
vour iron melts the insulating ma-
terial.  Joints and connections mav
be mended and weather-proofed by
insulating material from another
piece of the same type of line. Just
melt the material and let it drip
onto your joint. It burns while it
drips, so be sure you choose a safe
spot and guard against fire.

M. A. Tuksal
Detroit 2. Mich.

NON SLIP
COMPOUND

Screw Holder

When trying to hold screws that
are to be put n out-of-the-way
places, touch the tip of the screw
driver in the non-slip compound
used for dial cords, allowing sone
of it to stick to the tip of the screw
driver. When the screw driver is
placed in the screw head, it will
stick to the screw well enough to
hold it there. This trick works
with both Philip’s head and single
slot screw heads.

Alva H. Clark
Tarboro, N. C.

Antenna Wire Anchor

Many receivers have an antenna
wire coming from the back of the
cabinet. This wire connects to the
antenna coil. You seldom find any
mechanical protection to prevent the
wire from pulling loose. A small
piece of string will give this pro-
tection. First tie a knot in the an-
tenna wire. Then tie your string to

— To Page 32
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THE BINDERS YOU HAVE
BEEN ASKING FOR

Now You Can File Your
Radio Maintenance Magazines
To Use for Reference

Each binder holds from 12 to 24

issues, protecting and preserving

them. Your valuable

RADIO MAINTENANCE will be ac-

cessible at all times in these hand-

copies of

some simulated leather binders. Each
binder is sturdy and durable with
bright gold lettering stamped on front
and side. It holds your magazines
firmly without puncturing holes or
defacing them in any way. Your
copies of RADIO MAINTENANCE
in these attractive binders will form
a lasting, invaluable library! The

price is right, too. By ordering in

quantity we can offer these binders
to you for less than retail price —
only $2.25 each postpaid. Get yours
from the first shipment — Send in

your order TODAY!

RADIO MAINTENANCE
4606 Bloomfield Ave.,
Montelair, N. J.

Please send me ...... binders at $2.25 each

RADIO MAINTENANCE e JANUARY 1948



Fixing Radios the Old

Hard Way ?

The Feiler Stethoscope does every-
thing but make the actual repair.
And the Stethoscope does it faster,
better and much easier. Thousands
of radio men, many with little ex-
perience, are already fixing ra-
dios and other electronic equip-
ment this new way.

You will find that just this one
low priced unit and a few basic
hand tools are all you need to
fix practically any radio.

Here is the new Model
TS-5“Pocket Stethoscope” L the STETHOSCOPE —

The "'Inside Story'' of

built to take out on the how it works—how it

instantly locates

job. It’s light, compact and
rugged yet performs like
the bench models. Stetho-
scopes are available in 4
types ranging from $9.85

T:E trouble in any circuit
o

—is yours for the ask-
ing. The ""Inside Story,"
a 24 page illustrated
booklet, Is full of
practical tips and

hints on radio servicing. To get
your free copy, send your name
and address on penny post card
tuaay

to $34.95.

“MAKES RADIO REPAIRS
AUTOMATIC”

Available for Export—Choice
Territories Still Open

FEILER ENGINEERING COMPANY
945 George St. Dept. 1M8 Chicago 14, Illinois

The Notebook

— From Page 30

e

L\
STRING

CHASSIS

the far side of the wire. Anchor the other end of
the string to the chassis.
Junichi Takahashi
Stockton, Calif.

Have You A Useful Suggestion?
Send it to The

NOTEBOOK
(see page 30)

32

STARTING NEXT MONTH
A NEW COLUMN OF

PRACTICAL HINTS

WHICH WILL HELP YOU IN YOUR WORK

These hints will be illustrated with photographs.
This new department will show how little short
cuts and time-savers can make your work
easier and more profitable.

Our Most Popular Department

THE NOTEBOOK

Will continue as usual to present the best sug-
gestions from readers. Each suggestion re-
ceived will be given careful consideration.
Each one printed will earn the suggester $5.
For the one adjudged best each month we will

pay $!0.

Everything for the Serviceman in

RADIO MAINTENANCE

Photograph Credits

Page 4 Supreme Instrument Corporation
Page 5 Radio Corporation of America

Page & Jackson Electrical Instrument
Company

Page 7 Top—Feiler Engineering Company
Bottom—Radio City Products

Page 8 Stewart-Warner Corporation

Page 12 Allen B. DuMont Labs.

Page 18 Crystal Devices Company
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To uvoid delay when writing to the manufac-
turer give issue and page number.

OWARD W. Sams & Co,

publishers of “Photofact Fold-
ers” have recently published two
new books. The Sams “Automatic
Record Changer Service Manual”
features servicing information
about 42 different makes and
models. For each model there are
parts list, general information, the
change cycle, adjustments, troubles,
lubrication and two full pages of
exploded views labeled and keyed
to the parts list. In addition there
are several photographs of each
model, Data on wire and tape re-
corders are included. The manual
1s bound in a smooth, hard cover
and contains 400 pages. It is priced
at $4.95.

The other new Sams publication
is the “Dial Cord Stringing Guide.”
This booklet contains information
on dial cord arrangements for all
regular types of receivers available.
A separate diagram of each dial
and pulley design is given, with 552
of these diagrams included. Each
diagram is numbered. The various
models of receivers are listed in
the front of the book with the num-
bers of the dial cord arrangements
used. The introduction includes
servicing information about causes
of slipping, properties of dial cord,
selection of proper size, etc. The
Dial Cord Stringing Guide sells for
75 cents.

1

A continuous service on new re-
celver schematics is mnow being
offered to servicemen by John F.
Rider, publisher of the Rider “Per-

RADIO MAINTENANCE & JANUARY 1948

petual Troubleshooter’s Manuals.”
Starting on November 30 photo-
static copies of schematics and serv-
ice data were made available by
mail to take care of new material
which has not yet appeared in the
Rider Manuals. This is an in-be-
tween-manuals-service for diagrams
and service data and follows adop-
tion of the policy of three Rider
Manuals each year instead of an
annual publication.

The photostats of diagrams avail-
able will sell for 10 cents for two
pages consisting of schematic,
alignment and voltage data, parts
list (if available) and whatever else
can be included in these two pages.
There will be a charge of 5 cents
for any additional pages up to
seven pages, and 3 cents for any
additional pages above seven. The
photostats will be 824 x 11 inches,

with the double-page (17 x 11
inches) schematic spreads Dbeing
counted as two pages. Photostats

will be mailed on the day the order
is received and by postpaid first-
class mail. Servicemen desiring this
service are asked to send twenty
cents with each order, either in
stamps, coins or postal note. The
difference in cost, if less, will be
returned with the photostats, If
the cost is higher—depending upon

the number of pages necessary — §
this information will be given 1in §

the letter bearing the photostats.

Printed copies of schematics and §

servicing data that have already
appeared in Rider Manuals will

Servicemen’s choice!

® Servicemen in Oklahoma are casting
their votes for Cunningham—the tube
that’s “*built for service.” For top qual-
ity and performance, you can’t beat
Cunninghams. They’ve been satisfying
particular customers since 1915.
They’ll bring more preferred customers
your way.

See your
CUNNINGHAM DISTRIBUTOR

MUSKOGEE ELECTRONIC SUPPLY CO.
Muskogee

SOUTHERN SALES CO.
Oklahoma City

“‘UnninghamTubﬁ

A p'rodud of

also be available under the above [ttt il
i1 Harrison, N._J.
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Radio Catalog |

160 VALUE-PACKED PAGES
of the LATEST and BEST in

RADIO -TELEVISION

ELECTRONIC EQUIPMENT

® Thousands of items for every Radio and
Electronic need.

® Special Bargains — money-saving values
in top quality Radio Parts.

® Immediate delivery from huge stocks at
Chicago and Atlanta,

MAIL COUPON FOR FREE COPY

JENSEN o STANCOR : (
BLILEY» DUP{ON" iR TRlPlEW SPRAGUE
and hundreds of othir well known brands

1 CONCORD RADIO CORPORATION, Dept. RM-18 1
: 901 W. lacksan Blvd., Chicage 7, Iil.

]
i Yes, rush FREE COPY of the comprehensive
i3 new Concord Radio Catalog.

= - 1
ATLANTA 3 IAa’a’ress
265 Peachiree St. I
g Cety

CHICAGO .

901 W. Jackson Blvd.

Downtown Chicago Branch—229 West Madison St.
LAFAYETTE RADIO CORP,

GET YOUR
Commercial
Radio Operators’

—State

1
1
1
1
1
-
1
1
4

becmcemcnccrme e e

T’S EASY IF YOU FOLLOW OUR PLAN
Thousands of new jobs are opening up—FM,
TELEVISION, MOBILE COMMUNICATION SYS.
TEMS, POLICE RADIG SERVICING, are only a
few of the radio fields which require licensed
operators.

TIME IS IMPORTANT TO YOU!

You can get your License quickly with NILSON'S MASTER
COURSE in RADIO COMMUNICATIONS and exclusive CIRE
Workbooks of Instructional Aid. Saves you many hours of random,
undirected study. Assures a MINIMUM of time in getting your ticket.

FREE BOOKLET tells you the Government Requirements for all classes of
commercial [icenses—Sent immediately upon receipt of coupen.
Approved for Veteran Training under GI Bill of Rights
GLEVELAND INSTITUTE OF RADIO ELECTRONICS

RM-1 TERMINAL TOWER 5 CLEVELAND 13, OHICO
MAIL THIS COUPON

iy ppuym—p———
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
RM-1 Terminal Tower, Cleveland 13, Ohio
Gentlemen: Please send information about your Home Sludy Course for preparation for

C Commercial License Examinations. (Does not cover Amateur License
Exams.)
IAIE o os0o00000gp00asans sy el oo b Cha R 45 0L5)E & & <3 718 0 oI b6 00 6 06 BEks 865 066 a0 6860 000
A D) R S S T e T o N o
(0 G s i 0 I P Zone........ STATE ............

{JIf a Veteran Check herve.

3,

ILLINOIS

CONDENSER CO.
NOW HAS UM?'

TYPE UMP

A popular replacement twist prong
line of COMPACT, HERMETICALLY
SEALED, efficient, dry electrelytic con-

denser, is now a member of the
ILLINI line of highest quality capaci-
tors.

The "lilini" UMP capacitors are now
available at your local jobber. Our
latest catalog, listing complete Illinois
line, will be mailed to you upon
request.

INDIS CONDENSER €0.

_NERTH THROOP/STREET + ZHICAGO 22,1li

”I YOU EARN MORE |
° WHEN YoU KNOW

%DIM

 Moderri

JUST PUBLISHED!

Here is the book every
radioman needs. Brand new,
up-to-the-minute.  Tells all
about modern radio and
electrical testing equipment
and how to use it. Money-
making short-cuts on trouble-
shooting, servicing, construc-
tion, and other jobs. Over
350 pages, 220 photos and
diagrams. Covers  Multi-
pliers, Resistors, Ohmmeters,
Oscilloscopes and many others. You see actual
equipment torn down in step-by-step photos. All
data pre-tested in the Coyne radio shops.

SEND NO MONEY!
is just a request to see
and use this great book for _7
days at our expense. Fill out the

coupon and send it in. Then ex-
amine MODERN RADIO INSTRU-
MENTS for 7 days, FREE, before

i

Coupon

deciding if you want to
keep it. ACT NOW!
_SE COUPON TODA

COYNE ELECTRICAL & RADIO SCHOOL,
500 S. Paulina St., Chicago 12, |Il. Dept. [8-E6
Yes! Please send ‘“Modern Radio Instruments and
Testing Methods” on FREE TRIAL. It satisfled
after 7 days, I will pay you $3.50, plus postage

-——if mnot, I'll return book and owe nothing.
Name “e......okds.t8.. ... % ... Age ......
Address 9060000 000000000 b8 ST iHRATN 0o
L0} LA I e e e

Zone .State ...
( ) Check here if you want book sent C.0.D.
—you pay postman $3.50-—Coyne pays postage.
Same 7 days’ examination and return privilege.

O e M S M [T RN

TaenumoNmeEsN .. -

geEemcamnneansman
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by John T. Frye

HIZ fellow had asked me to

come down and look at some
radio parts that he thought I might
be interested in buying. I had gone,
not with the idea of buying any-
thing, but more out of curiosity.
The fellow worked on the railroad,
and I could not understand what he
would be doing with a stock of
“new radio parts still in their orig-
inal boxes,” as he put it.

As T sat there in the garage and
looked at the stock of parts, I had
a hard time smothering a grin. Ile
had not misled me for the parts
were still in their original cartons;
but what parts! There were about
five huge cone-type speakers with
paper cones that measured nearly
three feet across. A neat stack of
tubes had “71A,” “OlA" “112A,”
and even “200A" written across the
ends. Another group of boxes were
labelled ““New Straight-Line-Fre-
quency Tuning Condensers.” There
was even a servicing instrument, a
compact Readrite Tester housed in
an elliptical-shaped metal case and
having a metal cover. There were
three meters: a milliammeter, a
voltmeter, and an AC voltmeter.

“I used to be in the radio serv-
ice business,” the man explained.
“Did quite a lot of it, too. Built
several sets. But when battery sets
began to go out and the new AC
sets came in, 1 gave up. That AC
stuff is too complicated for me. At
first, T figured on studying up and
staving in the game. That is why
I bought that tester with the AC
meter. But T just couldn’t seem to
get the hang of it, so I quit the
whole deal.”

I explained as gently as T could
that I would have practically no use
for the parts, with the possible ex-
ception of the cone speakers. I
knew by experience that the flat
driving units of the speakers could

easily be converted into surprising-
ly satisfactory pillow speakers. We
came to terms on those, and I start-
ed home with my purchase.

As I drove along, a quotation
kept going through my head. It was
spoken by Governor Bradford as
he watched a wretched criminal be-
ing led to his execution.

“There, but for the grace of God,
go 1,” said the wise executive.

As T thought about this ex-serv-
iceman, shunted off into a stagnant
pocket by the hurrying current of
radio progress, left hopelessly be-
hind simply because he made too
little effort to keep abreast of de-
velopments, the words of the good
governor took on a sharp, almost
a warning significance.

Right now, I mused, radio is tak-
ing another leap forward that is
even greater than the change from
battery to AC power for sets. On
the one hand, we were changing the
very method of impressing modu-
lation upon the carrier, and this was
accompanied by a corollary change
in the method of reception. A
change still more abrupt, though,
is in the actual nature of the intel-
ligence being transmitted. In addi-
tion to the aural intelligence that
we have come to think of as being
the hasis of radio transmission,
there is now added the transmission
of visual intelligence! Your radio
receiver not only allows you to hear
but also to see!

What a small step-up was the
change from batteries to alternating
current when compared with these
sweeping changes in the radio art!
Yet that small advance was suf-
ficient a barrier to terminate the
radio service career of the man I
had just left. How many more serv-
icemen, now active, would allow
these new developments to leave

— To Following Page
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Servicemen’s choice !
in LI I ]

® Cunningham’s constituents in Penn-
sylvania favor the tube that’s “built for
service.” Replace with top quality Cun-
ninghams and your customers will give
you a vote of thanks.

See your
CUNNINGHAM DISTRIBUTOR
RADIO ELEC. SVC. CO. of Pa., Inc........... Allentown
KENNEDY’S RADIO SUPPLY. ................. Altoona
RADIO ELEC. SVC. CO. of Pa,, Inc.. ............Easton
JORDAN ELECTRONIC CO.. ... Erie
RADIO DISTRIBUTING CO.. ................ Harrisburg
GEORGED. BARBEY CO.................... Lancaster
RADIO ELEC. SVC. CO. of Pa,, Inc......... Philadelphia
RADIO PARTS CO.......cvviiiiiiiinnn. Pittshurgh
GEORGED.BARBEY CO.................c... Reading
SCRANTON RADIO & TELEV. SUPPLY CO...... Scranton

ggmo ﬁonpom\ ON or AMERICA ;
H’arrlsqn, NS




SERVICEMEN
Use

Lubricant and
Cleaner

QUIETS NOISY
VOLUME
CONTROLS

Wy

REMOVAL
FROM CHASSIS

Stops noise in all moving parts. Quietrole
will make you an extra profit on every
radio, if you include a small charge for
lubrication which all radios need. 2 oz

bottle $1.75.
WRITE FOR FREE SAMPLE

Distributors’ Inquiries invited

QUIETROLE DISTRIBUTING CO.
395 St. John Street, Spartanburg, S. €.

Technicians Everywhere
agree that when

BETTER AMPLIFIERS

are made,
it's A. C. Shaney
who's "a-goin' to make them"

A. C. Shaney, long known as the outstanding
designer of high-quality amplifiers, and his
associates at the Amplifier Corp. of America,
are getting ready to announce the completion
of the finest line of public address and elec-
tioneering amplifier equipment ever produced.
New standards of quality and workmanship,
new circuits, new materials, and new manu-
facturing processes have been combined to
make this soon-to-be-announced amplifier line
the answer to all requirements. Specifications
and performance ratings of these popular-
priced models will equal or surpass those
formerly found only in high-cost, custom-built
equipment. And Amplifier Corp. of America
will guarantee every amplifier for 5 full years
—an expression of confidence that only the
country’s leading and most thorough manufac-
turer of the most modern amplifier designs
would dare make.

You can’t afford to buy any amplifier until
you have investigated the new concept in
amplifier design and construction offered by
A, Shaney and the Amplifier Corp. of
America.

Join the many thousands who are “waich-
ing and wadaiting” for the latest in ampli-
fiers from

AMPLIFIER CORP.
of AMERICA
398-29 Broadway
New York 13, N. Y.

A postal card will put you on our mailing list
to be among fthe first to know.
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Over the
Bench

— From Preceding Page

them behind in the dust, I won-
dered.

It is nothing to be complacent
about. The changes, abrupt as they
are in theory, take place so gradu-
ally and smoothly in the servicing
field that a fellow scarcely knows
what is going on until he wakes up
some fine morning and discovers
that his equipment, his technique,
and even his fund of knowledge,
are obsolete. If he does decide to do
something about it and makes a
really sincere effort to catch up, he
can do so; but it requires tremend-
ous and unremitting effort to over-
take those who have gone right
along with the progress of their art
and are still going. Anyone who has
attempted to catch up with his class
in school after missing a few weeks
will know exactly what 1 mean
when [ say it is infinitely harder to
catch up than it is to keep up.

As T turned the problem over in
my mind, T decided that there is one
bright aspect: Servicemen now have
more aids to help them in keeping
up with the swift pace of radio ad-
vancement than they had when this
battery-serviceman was left in the
lurch. Every radio magazine you
pick up these days is filled with
articles on FM and Television. An
attempt is made to acquaint the
serviceman with every phase of
these advancements. You find ar-
ticles on theory, on construction,
and on actual service of these new
receivers. Analogies are used to im-
part this information as painlessly
as possible, and every attempt is
made to relate the new techniques
to those the serviceman already pos-
sesses.

Yes, the serviceman who sub-
scribes to a service magazine—and
surely that includes every radio re-
pairman who makes the least pre-
tence of being up to date—has at
hand wonderful help in marching
right along with radio’s swift move-
ment; but he still has to take ad-
vantage of this proffered aid; he
still has to read and to understand
the articles. Let him not keep put-
ting off this study on the grounds

that he has little call for service on
FM and Television sets vet. The
time to prepare for such service is
before the sets start coming in—
and they will be coming in sooner
than many of you imagine.

Start studying now, lest one of
these days you hear vourself saying,
“Yes, T used to be a radio scrvice-
man, Did a lot of it, too; but when
IFM and Television started coming
in, T gave up. That stuff was too
hard for me to get into my head, or
at least T thought so at the time.
I've always been sorry I didn't keep
up with servicing.” ¥ ¢

Review of
Trade Literature

— From Page 33

cost schedule, also effective Novem-
ber 30. To obtain this service,
write to John F. Rider Inc., 404
Fourth Ave., New York 16, N. Y.

Articles for
Radio
Servicemen

RADIO MAINTE-
NANCE is in the market
for good articles for radio
servicemen and will wel-
come new manuscripts for
approval.

Articles on radio are
plentiful, but RADIO
MAINTENANCE maga-
zine will continue its policy
of publishing only material
that is of direct value to the
Radio Serviceman and his
business. We are constantly
searching for more and bet-
ter material of this kind.

It has been our experience
that the best men to write
such articles are radio
servicemen themselves and
if you have something you
feel will meet our require-
ments, or if you have an
idea for an article, get in
touch with the editor.
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Reports from all over
United States and Canada
are making it clear that the
Radio Service Technician is
finding membership in an or-
ganization of great benefit.
Radio Maintenance has kept
you informed by starting this
column many months ago,
and we have watched group
activity grow. If you are an
organization member, let's
hear from you about your
group activities.

ERE’S that information we've
been promising you about the
Philadelphia convention in January.
“The Federation of Radio Ser-
vicemen’s Associations of Penn-
sylvania will hold its first annual

convention of radio servicing
technicians in Philadelphia si-
multaneously with the Town

Meeting of Radio Technicians in
the Bellevue-Stratford ITotel on
January 11, 12 and 13, 1948. The
Philadelphia Radio Servicemen’s
Association, local Federation
group, will act as convention
host.

“The Town Meeting of Radio
Technicians is being held to dis-
cuss many of the fundamental
technical advances which have
taken place in the electronics indus-
try as theyv apply to the technician’s
needs as well as the changing pat-
tern for small businesses.

“The Federation urges all radio
technicians and associations who
are intercsted in furthering their
welfare and that of their members
to have representatives present at

RADIO MAINTENANCE & JANUARY 1948

both the Convention and the Town

Meeting sessions.

“New developments in the field
of electronics and all types of mod-
ern test equipment will be demon-
strated in their practical applica-
tion to shop procedures.

“Well known authorities on tech-
nical developments, engineering,
and merchandising will speak on
subjects including M, television,
and various phases of business
management. The Town Meeting
is being programmed for its prac-
tical usefulness to the technician’s
earning power, and the convention
is being planned to clear up many
areas of confusion in the industry
today. Efforts are currently under
way, with top industry sponsorship,
to obtain some of the latest avail-
able electronic exhibits for the
Town Meeting, which will eliminate
any exploitation by any factor in
the radio industry.

“The Federation’s Convention
Committee would like to receive
from all cooperating associations
and individuals, including those
who cannot attend the convention
or Town Meeting, ideas concern-
ing practical or technical problems
confronting them, as radio servic-
ing technicians, which they would
like to have discussed at the Town
Meeting. The Committee will either
include them on the Convention’s
agenda or turn them over to the
Town Meeting’s program commit-
tee for discussion,

“Early applications for accom- §
modations are requested in order §

that they may be handled properly.
The hotel has been able to reserve
for the Tederation only a limited

number of rooms. Address all com- |

munications to David Krantz, 2109

~ To Following Page

Servicemen’s choice!

® Since 1915, thousands of set owners
in New Hampshire have relied upon
Cunningham tubes. That’s why Cun-
ningham tubes have such a high repu-
tation today. Their top quality and
performance makes them the favored
tubes when replacements are called for.
You’ll catch more customers if you
campaign for Cunningham.

See your
CUNNINGHAM DISTRIBUTOR

AMERICAN RADIO CORP.
Dover

A produét ‘of
RADIO. CORPORATION OF AMERICA

nggison; N: J.




The ONLY PC

MODEL "A"

% 6V at 15 amps. in series
% 12V at 72 amps. in parallel
% 6V at 7 amps. separately

radios.

Compact.  Sturdy. 18-gauge steel

549 West Randolph Street

that gives these ratings*
without overheating

Operates auto radios with solenoid tuning and
tone controls — also 12 volt marine and aircraft

Oversize transformers, chokes and rectifiers insure against overheating. Large
capacity condensers for wide-range voltage requlation. Instantaneous power for
solenoid operation. Two separately filtered DC output sources.

construction.
finish. Comes completely equipped including 6’ rubber cord and plug. Vastly
superior and costs no more than batteries for equal service.

Send for complete description of this up-to-the-minute power supply.

ELECTRO PRODUCTS LABORATORIES

Pioneer Manufacturers of Battery Eliminators

ERSUPPLY

<
.
.

:
Siatenasatialis
gittaisnedis

Height: 734"

Length: (134"

Width: 73  Ship. wt. 31 Ibs.

DC OUTPUT

Handsome blue Hammerloid

Chicago 6, lllinois
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man of the day. This round table
meeting was a highlight of the
year. Ordinarily not liking to talk
when we have a guest speaker,
many members had previously
withheld good information that
came oul under Mr. Gregson's di-
rection.

“Another meeting on October 22
was under the chairmanship of
Past President P. N. Nibbelin who
introduced the speaker of the eve-
ning, Mr. Ralph Seilers of Suess
Young Brown Company, Zenith
Distributor of Los Angeles. His
topic was FM circuits and how to
balance them. Inasmuch as Mr.
Seilers is the head of Zenith Serv-

charge of the meeting.”
Harry Ward,
Public Relations

“The Whaling City Chapter of
the Radio Technicians Guild has
just undergone a reorganization
program. At the November meet-
ing, the newly elected officers took
over the running of meetings. Al
Wobecky is now the new president.

“A lecture on the theory of radio
tuned circuits, presented by Fred-
erick S. Baker, electrical instructor
at Vocational High School, was
featured at the regular monthly
meeting of the Radio Technicians
Guild held at Carpenter’'s Hall in

Look at these sensational buys in brand-new,

top-quality radio parts and electronic
nt. You've never seen big buys like these
that's only the beginning, These
values arc but a few of the hundreds and hun-
dreds of items Mid-America has in stock right
now. Write for free catalog. You'll save money!

Tests performance, leak-
age and shorts in ALL
receiving tubes., even

sub-miniature and
acorn, PLUS provision
g for tubes that may be
i invented. Durable con-

9% Py struction is fully shielded; dust-
proof case, high-visibility meter, illuminated
chart: no books or charts to be misplaced. Sim-
ple, fast operation with positive contact slide~
switches: tests EVERY tube element. 110 volt AC,

A 52950

TUBE TESTER

Same construction and operating features as
counter model. I'nclosed in sturdy casc with dur-
able black leatherette covering.

123" x 1214°. MA-2194,

$3250

In_expcnsivc phono am-
pl_xﬁerandrecordchangcr
thl} “'big set’’ features.
Positive-action Crescent
changer handles 10° and 12°
records without iamming: finger-tiy
reject button. Lightweight counter-batanced
pickup arm with Shure crystal and lifetime float-
in'z.;vt sap;zl;)i& neegle. 78 constant-speed
motor. W speaker and high-quality i

complete with tubes. d gy ity

Base measures 154" x 1214 x 6°. R{A21 $2395
Base with motor, turntable and $ 95
record changer. MA-2192, 14

Indicator Amplifier AM-
61. All brand-new, valu-
able parts, 15

6SL7GT,

4 tubes, including:
2 VR-105, 6SN7GT, 5Y3GT,
Powerful compact blower. uni-
versal wound for 22-30 volts AC or
DC. Resistors, filter by-pass con-=
densers, sockets, connectors, etc.

c MA-2102 L L S $895

HIGH-FIDELITY
DYNAMIC SPEAK

Husky 25-watt dynamic speaker
for use where perfect reproduc-
tion is desired. Ideal for both
7 indoor and outdoor installations.
12,500 ohm field, 16 ohm voice
coil. Regular $40.00
list, MA-2190.

AN-104-B. }{-wave at 100-156 MC; formerly used
with SCR-522, 274-N. ARC-5. A pair make an
excellent broad-band dipole for FM reception.
Coaxial connector in base. Very sturdy; use any-

where. o 396

MA-2153 2
mplifier

Telephone Repeater EE-99-4

ice, he really can pick up the ques- November. Albert Wobecky pre- ntercom syacema. Shnes pore
tions and lay down the answers. sided. prete Cwith elbes. " battery

“Mr. Seilers introduced Art “John Santos, Harry Wood and ' ﬁigl;rgg%é’:ffésﬁa":;Vé?&?f’esf
Kraft of SY.B. Company and Albert Gagnon were appointed as a MaLoo ... 51995

Sales Representative George Guest
of the sanie company. In order to
bring out the points of radio cir-
cuits better and to give a more com-
prehensive  explanation of FM
problems, Mr. Scilers used a series
of slides. This I believe covered
the problems completely.
“President Wes Ferrill was in

38

committee to study the revision of
the by-laws, John Santos acting as
chairman. Arrangements were made
to conduct a Christmas party at
the next meeting and to prepare a
food basket for donation to some
needy family.”

James L. Shepley,

Secretary

now—right from this ad! Send 259% deposit—
Sgdse}:ip C.O.D.gfor balance plus postage. Write, too,
for Mid-America's big, complete catalog that lists
hundreds and hundreds of hard-to-get items—ALL
AT UNBEATABLE LOW PRICES! Mail arders and
catalog requests to store address—Dept RM-18.

J STORE = - .° v WAREHQUSE
2412 S. MICHIGAN AVE. ~ 2307 S.ARCHER AVE.

-CHICAGO 16, ILL. CHICAGO 16, LL.
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Electronically
Speaking
-> From Page 16

portance to all radio technicians in
the United States. It marks the
beginning of an organized industry-
wide effort to help the serviceman
sole the problem being thrust upon
him by the advent of FM, tele-
vision, and other new, expanding.

Every Radioman Needs—

“RANGE MASTER”

The 8-in-1 Service Instrument

A precision instru-
ment for RADIO
TESTING, Appli-
ance Repairing,
Service Calls,
Amateur and Ex-
perimental Work,

"RANGE

MASTER"
covers these

25 ranges.

(1) CAPACITY .00/-.f, .01-1, .1-10 Bifd,

{2) A.C. CURRENT 0-.150, 0.-1.5, 0-15 amps.
(3) A.C. VOLTAGE | 10 100 500 100G volts.
(4) D.C. VOLTAGE (0 100 500 1000 volts.

(5) D.C. CURRENT | 10 (00 1000 milliamps.
(6) RESISTANCE 0 to 10,000 100,000 [ megohm.

{7) Special High range ohmmeter to 2 mecs and

20 megs. q
(8) Sensitive A.C. microammeter to 900 micro-

amps.

TELEVISION SERVICEMEN

Why guess, measure! This is the enly instrument
in its class that can be used as an OSCIILO-
SCOPE CALIBRATOR. A standard bleeder will
deliver 1-10-100 accurate BMS voits from AC

line.

Available in KIT form, or assembled.
Complete KIT and Instruction ....$%7.95 net
Bench Model {assembied) ........ 23.50 net
Foundation Meter with 3-color scale,

schematic and operating instruc-
UMD 36806 -p 0 GalPE06a8606,: sab0E
Test Leads o
Ask your local distributor, or write to Dept. R.M,

BRADSHAW INSTRUMENTS CO.

942 Kings Highway, Brooklyn 23, N, Y.

7.85 net
85

Cash in on F. M.

WITH THIS

NEW FRONT END

Here's a unit that gives high fidelity, true
F.M. . . . Use it to build high quality
F.M. receivers for your own use and for
re-sale as PROFITABLE CUSTOM-BUILT
JOBS.

This new F.M., Front End is a complete
Tuner and 10.7 me IF Amplifier on one
chassis. A custom-made unit, high quality
parts used throughout. FEATURES:—
Chassis size, 714" x41,” . . . Permeability
tuned . . . Uses 5 minialure tubes . . .
Completely wired and aligned . . . No
perceptible frequency drift .4 10
microvolt signal will give absolute maxi-
mum quieting . . . Can be used with any
audio amplifier and power supply.
Model No. FM-2107 — Write today for
prices and further details, attention Dept.
RM1.

BEAGON TELEVISION, ING.
785 Third Avenue, New York 17, N. Y.
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phases of the radio industry.

The meeting will be the result
of joint effort on the part of the
Radio Manufacturers’ Association,
the Sales Managers Club, the Phil-
adelphia members of the National
Electronic Distributors Association,
the Mid-Lantic Chapter, The Rep-
resentatives, the Federation of Ra-
dio Servicemen’s Associations of
Pennsylvania, the Philadelphia Ra-
dio Servicemen’s Association and
others.

The purpose of the Town Meet-
ing 1s to provide the radio tech-
nicians of greater Philadelphia and
all others who wish to attend with
the latest technical information and
expert advice on various phases of
small business management.

H. W. Clough, chairman of the
Radio Parts Industry Coordinating
Comumittee, recently stated, “Suc-
cess of the Philadelphia show will
be watched by the entire industry,
for too many years, we in the radio
industry, preoccupied with the prob-
lems of building a new industry in
a new and rapidly developing field,
have neglected the needs of the ra-
dio technician.

“T consider the Philadelphia ex-
periiwent a significant step for-
ward in terms of industry relations.
It is a sign of industrial maturity
and a recognition of industrial  re-
sponsibility.”

While the immediate purpose of
the Philadelphia meeting is to assist
the radio technicians of the Phila-
delphia arca, the program has an-
other and perhaps more important
long-range purpose. It is essentially
an experiment. According to Harry
A. Ithle, chairman of the Coordinat-
ing Committee’s Subcommittee on
the Town Meeting of radio tech-
nicians, success in Philadelphia will
probably result in a continuing
scries of similar projects in all the
major business centers of the coun-
try. According to Mr. Ehle, one
of the most encouraging factors en-
countered during the planning and
preparation of the mecting has been
the excellent cooperation and total
lack of special interest shown by
the various groups participating.
The program will de-emphasize
brand names and all participating
manutacturers have agreed to ab-
stain from merchandising during
the sessions.

eoo the new
“RC-15"’

& The new RC-15
Receiving Tube
Manual is unques-
tionably the most
authoritative ref-
erence guide to
receiving-type
tubes ever published ...
35 cents!

Successor to the famous “RC-14", it has
been extensively revised and expanded.
Features RCA’s complete receiving line in-
cluding miniatures and kinescopes. The
popular introductory section on tube and
circuit theory has been increased to 55
pages. The widely used Resistance-Coupl-
ed Amplifier Charts are in improved new
form. The completely revamped circuit
section gives diagrams and parts values for
up-to-date receiver and amplifier designs.

and it costs only

GET YOUR COPY TODAY FROM
YOUR CUNNINGHAM DISTRIBUTOR

2 A Ptgd,uq of Wi
RADIO CORPORATION OF AMERICA.

Harrison, N. J.
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30 000 Whether it's for a record changer, a television set,

! . or installing a PA system, RADIO MAINTENANCE
Successn." provides the data you need for a perfect job. The
Sewicemen contents of RADIO MAINTENANCE are designed to g

: form a complete service library, so save all your tg!
reter t issues and preserve them in the new, handsome bind- oy

—

RAD!U MAINTENANBE ers now available. You'll have the most valuable

service library you can get . . . don't miss a single
gvery day issue of RADIO MAINTENANCE!

EXTRA: A new series on sound equipment is being prepared and will appear in RADIO MAIN-
TENANCE soon. Watch for if ... i#'s @ money maker for you!

WwWWwWWW-americanradiohistornvy: com



