ELECTRONICS



sttt

Keep this fact clearly in mind: electronics is
the growing art of harnessing electron tubes

—in many cases, familiar types of radio tubes
—to new applications; and it means everything

to your future.

Big as the radio and communications indus-
try has been, it is only one phase of electronics.
Hitherto your opportunities have been prac-
tically limited to that one phase—transmission
of sound. At the start of the war, television—
transmission of sight—was just opening up.

When the war is over, television will arrive
—but it won’t be alone. RCA electron tubes will
be put to work on thousands of new ja,bs:"——new
electronic devices. ’

As a Tube and Equipment Distributor and
Serviceman YOU will service these devices—
sell replacement tubes they will require.

YOU will draw income from this vastly
widened field. You w
panding, reaching out, grasping opportunity.
RCA Engineers and RCA Tube and Equipment
Distributors and Servicemen, working together,
can help enormously to make electronics the
biggest industry, and the greatest public ser-
vice, this country has ever known!

I be a bigger man—ex-

RCA ELECTRON TUBES

RCA ¥ictor Division - Radio Corporation of America . Camden, K. .
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Remember the “Here's How™ contest, recently sponsored by IR C in leading Service Papers through-
out America? . . . Hundreds of Service Men sent in their suggestions on how to replace volume
controls and get radio sets working satisfactorily when the controls which normally would be used
were not available.

The contest judges had a tough job picking the winners and the runners-up. Piles of letters had to
be read—diagrams checked. But now it’s all in shape and we’ve put the ten top ideas in a booklet to
help everyone in the industry faced with a volume control problem. As an added feature we've
included the latest data on %4, 1 and 2-Wart Resistors (both Memllized and Wire-Wound), together
with substitution information on 10-Watt Wire-Wound Resistors, now so difficult to obtain.
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our supply will last very long. May | INTERNATIONAL RESISTANCE COMPANY

we suggest that you write today for 401 N. Broad Street, Philadelphia 8, Pa.
your copy? No charge, of course.
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EDITORIAL

Q.N exchange of correspondence be-

Honorable James F. Byrnes, di-

Reg. U.B.. Patent Ofbcr

rector, Office War Mobilization, Vol. 12. No. 7 July, 1943
and Neville Miller, president of NAB, !
has resulted in a concrete promise by
Ray C. Ellis, director, Radio and Radar ALFRED A. GHIRARD! LEWIS WINNER
Division, WPB, that sufficient tubes Advisory Editor Consulting Editor
will be available for civilian use in the E. WALEN BARRY KASSIN
third quarter. = 4 A :
Theq letter to director Byrnes from Managing E"'*°' ,”A"“hn* Editor
Neville Miller said in part . . . “Lack of )
Page

radio tubes for home sets has created
an alarming problem. It has already
seriously endangered the delivery of
vital war messages from various gov-
ernment agencies and departments into
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throughout this nation is of the utmost Repairing Speakers Today. By Barry Kassin. ... ..».. ... 22
importance and depends upon the im- Ser-Cuits. By Henry Howard. . .. .. ek - - 12

mediate implementation of a balanced
program which recognizes the needs of
both the military and the civilian econ-

The Repair of Auto Radio Control Cables. By Burton V.Selle.. 18

Books

omy. Book Reviews . . ... . 24

“National, minimum requirements . .
call for between two-million and three- Guie. Historles
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civilian tube stocks are exhausted. Only Automatic Radio 265 A.C.... . vorveenne o 6
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What have G-E Mazda lamps and
6 Electromc Tu

Wae General Electric Mazda Lamp and
the General Electric Electronic Tube
have a lot more in commeon than meets
the eye!

But radio service men and service
dealers should recognize the important
similarities. Both lamp and tube bear the
same ‘G-E symbol that the public has
long shown its respect for by buying
countless millions of electric lamp bulbs
for its homes, stores, farms, factories.

Both are durable. Both are efficient.
Both bri‘ng a fair profit to the retailer.
Both are as American as Chevrolets,

LEADER

Plymouths, Fords. Both give much more
service than their cash value indicates.

The history and development of both
are closely tied in with General Electric’s
history and development. Both are being
widely and currently advertised to con-
sumers through the nation’s most effec-
tive advertising media.

As a result, the G-E Electronic Tube
is earning the same complete consumer
confidence now given to the famous
G-E Mazda Lamp.

There is already an increased demand.
for G-E Electronic Tubes. And when

GENERAL @) ELECTRIC

bes in common 4

peace is restored, General Electric Elec-
tronic Tubes will be in greater public

demand for replacements than they

ever were before. Insistent General
Electric advertising and promotion are
carefully planned te make them your
fastest moving radio tubes. Electronics
Department, General. Electric, Schenec-
mdy, New York.

Tege ln “"THE WORLD TODAY'' ond hear the
news direct from the men who see it happen,
every evening except Sunday at 6:45 E.W.T.

over CBS. . . . On Sunday listen to "'The
Hour of Charm** af 10 P. M, E.W.T. over NBC.

176-24.

IN RADIO, TELEVISION, AND ELECTRONIC RESEARCH
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Knows that “10% for War Bonds isn’t enough these days”

Workers' Living Costs going up. . .and
Income and Victory Tax now deducted
at source for thousands of workers . ..

Check! You're perfectly right . . . buc
all these burdens are more than balanced
by much higher FAMILY INCOMES for
most of your workers!

Millions of new workers have entered
the picture. Millions of women who
never worked before. Millions of others
who never began to earn what they are
getting today!

This space is a contribution to
America’s all-out war effort by

CE

S ERVI

& SERVICE, JULY,

A 10% Pay-Roell Allotment for War
Bonds from the wages of the family
bread-winner is one thing—a 10% Pay-
Roll Allotment from each of several workers
in the same family is quite another matter!
Why, in many such cases, it could well
be jacked up to 30%—50% or even more
of thefamily’s new money!

That's why the Treasury Department
now urges you to revise your War Bond
thinking—and your War Bond se//ing—on
the basis of family incomes. The current

War Bond campaign is built around the
family unit—=end labor-management sales.
programs should be revised accordingly.

For details get in touch with your local
War Savings Scaff which will supply you
with all necessary material for the proper
presentation of the new plan.

Last year’s bonds got us started—his
year's bonds are to win! So let's all raise
our sights, and get going. If we all pull
together, we'll put it over with a bang!

you've done your bit

... now do your best!
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AN ANALYSIS OF
LOW POWER PHONO AND A-F AMPLIFIERS

By ALFRED A. GHIRARDI

y ORTABLE a— phonographs have
P‘bec’om“e exceedingly popular dur-
ing the past ten years,

A number of developments have con-
tributed to the economy and perform-
ance pf modern record players; par-
ticularly the high state of development
of erystal pickups, high gain audio
power tubes and efficient forms of
dynamic speakers. Audio equalizers,
voltage doublers and high level needles
have increased output power or given
better quality. The single tube (and
rectifier) amplifier phonographs have
had a considerable degree of success,

you may be sure there will be plenty
available after the war. Either the
35L6 or 50L6 seties of beam power
tubes are usually employed because of
their high transconductance. But,
while the gain is admirable, it is not
always adequate for maximum power
output from all types of records.
Hence, plenty of attention must be
given to gain in these amplifiers.

But, in so simple an amplifier, not
much originality is possible. The se-
lection of a high level pickup giving a
peak voltage of 2 to 15 is the mast im-
portant requiremient. A p-m speaker
with a large magnet is desirable be-
cause of its sensitivity. Where an
electrodynamic speaker is used, plenty
of ampere turns should be used in the
field. This precludes the use of the
sertes field because of the low current
drain and fow plate voltages in these
units. A shunt-fed field would seem
more desirable.

Voltage Doublers

The voltage doubler rectifier comes
to the rescue in providing seme extra
plate voltage, and economically, toq.
Fig. 1 illustrates 4 circuit in which the

wer supply uses a voltage doubler
wicuit and a  1,060-chm series-fed
speaker field. Doublers are miost suit-
able where the loads are light, so the
small player is a better application than

‘may be exeessive,

Advisory Editer -

the midget radio set. The extra voltage
permits a surp‘rlsmgly high output. .
225 watts undistorted and 4.5 watts
maximum. A simtilar deubler power
supply is used in the Automatic Radio
model 265, shown in Fig. 4.

Where a voltage -doubler is not used,
the first filter condenser is an impor-
tant item, as this condenser controls
to a conmdérable degree the voltage
output under normal load conditions.
But, where large condensers are used,
the surge current through the rectifier
Thus surge limit-

Fig. 1.

ing resistors will usually be found in
the rectifier eirctiit. We note this in
Figs. 1, 2. and 4. In Fig. 1, a 15-chm
resistor is used; 50 ohms in Fig. 2 and
50 ohms in Fig. 4. Whete a power
transfermer is used, sufficient react-
ance is present ta limit the surge cur-
rent. Thus the surge resistor is not
required.

Degeneration
In single tube amplifiers it is impor-
tant ‘to discourage degeneration.
About the only place this can decur is

A two-tube phono unit with a single audic stage that affords a maximum

of 4!/ wats,
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| 3516 GT 352567
=
FOMFD
VOLUME CONY.
W‘ i P)
135v “\(H ' 50w
3HEe
".I >
GV ~ TONE:CONT. ,
ﬁ; SHw —— 300w
4OMFD 40MFD Ho-125
_” VOLTS AC
L A/
Fig. 3. One-stage

amplifier with a tone
contraol across the
crystal cartridge

TRy
Faorvo MoTIN.

3525GT

(Silvertone 5828).
Since the crystal
pickup has the
equivalent capacity
of a condenser of
from .00l to .002
mfd, shunting it with
aresistance as

- shown affords effec-
L’ tive tone control.
in the cathode-bias circuit. There- needles. In two-stage amplifiers the

fore, this bias resistor is usually
shunted with a large electrolytic. But
this is not the only means of prevent-
ing degeneration. In Fig. 1 there is no
cathode resistor bypass cendenser, yet
there is very little degeneration. This
1s due to the decouplings c1rcuit con-

the low 31de of the plckup to O'round
and the 0.1-mfd bypass condenser from
pickup to cathode. The favored path
of the pickup voltage is through the
condenser; hence only a mnegligible
percentage flows through the resistor
to ground and up through the cathode
resistor. And, unless both grid and
plate currents flow threugh the cath-
ode resistor, there is no degeneration.

Needles

The importance of needles is not
generally appreciated. We used to ac-
cept with reluctanice the descriptions
of various types such as soft tone, loud
tone, etc., but a high-level needle will
sometimes bring up the level of a rec-
ord considerably in a single-tube
player. The noise background, .or
needle scratch will undoubtedly in-
erease too, but, for some purposes,
there is an obvious gain in using these

Fig. 4. Three-tube amplifier with 50Yé
as a voltage doubler [Automatic Radio
265 A.C.)
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gain in a loud needle is not required.

Tone Control
Tone control, audio spectfum con-

trol, or whatever else it may be called,

is much imore important in a record
player than in a radio receiver. Radio
broadcasts are served to the listener in
an equalized form which does not or-

Fig. 2. A simple one-stage. amplifier
using variable tone control  (Silver-
tone 5818).

dinarily require medification. The
ear of a highly experienced coritrol op-
erator sees to that. But, in reca

it’s much different. Thete is consue
erable difference in the standards u?s.ed
by different recording companies,
This requires frequent setting of the
tone comtrol for a given type of te-
sponse. In addition, as records be-
come worr, ‘the noise backgroutid ifi-
creases. This requires the cutting of
highs in proportion to age. The loss

of highs subtracts from the quality but
the reduction in noise makes the net

result more pleasing.

Two-and Three-Tube Phono Models

Figs. 1, 2 and 3 show different ver-
sions of 2 tube phono models. Figs. 4
to 8 present various 3-tube players.
The addition of an amplifier stage per-
mits the use of a low level, higher
quality pickup and also permlts the
use of degeneration for equalizing.

In Fig. 4 incidentally, neither cath-
ode bias resistor is bypassed, intro-
ducing degeneration into each stage.

Equalizing Circuits

The application of equalizing eir-
cuits to crystal pickups is widespread.
Yet, there is an enormous amount of
varlatlon in the circuits and econsts”
that are employed. Fig. 1 shows
820,000 ohm resistor shunting the grid
circuit. Fig. 3 shows a .002-mfd con-
denser in seties with a J4-megohm tone
control resistor actoss the crystal.
Fig. 4 shows a series equalizer con-
sisting of a .0001-mfd condenser in

&
125Q7

1000

j

50L6

fle ¢

E

TZOMFD

50Y6

SPEAKER F )
3500 n

- —




shunt with 1-megohm. Fig. 5 shows a

resistance equal to the volume control

in series. While this is more of an at-

tenuator than an equalizer, there is a

definite loss of highs caused by the fil-

t~= consisting of the series resistor and
tube input capacity.

Crystal Pickups

In ordér to understand these equal-
izers we must know the electrical be-
havior of a crystal pickup. Electri-
cally the cfystal is the equivalent of a
condenser having a capacity of .001 to
002 mid. Calculating the capacitive
reactance of a .0015-mfd condenser, we
find that at 100 cycles, the reactance
is a little over 1 megohm; at 1,000
cycles it is a bit ever 0.1 megohm; at
10,000 cycles it is only 10,000 ohms,
etc. From this we see that the lower
the frequency, the higher the imped-
‘ance. Then, in order to cut lows, we
shunt the pickup with a resistor which
has a low enough value to cause ap-
preciable loading at low frequencies
but. which will not load the pickup at
high frequencies. That is why 0.8
megohm is used in the unit shown in
Fig. 1. Since the crystal acts like a
condeénser, it may be shunted directly
with a condenser to reduce the output
voltage.  This explains why we
can get awdy with a 10- or 20-foot
shielded cable from pickup to amplifier
without an obvious loss in highs (in a

b impedance circuit). Where a
lofig cable is used; it is a mistake to
have a volume control in the player.
The unused part of the volume control
(when set below maximum position)
in combination with the cable capacity
acts like a low pass filter, killing the
highs.

Automatic Changers

In Fig. 6, we have a 3-tube player
with an automatic changer. Changers
are bound to become more popular and

Figs. 6 (below) and 7 (right). In Fig. 6, we have an electric

phono using a 6N7 as an input driver (Silvertone 5833). Fig. 7

shows a three-tube gujtar amplifier with provisions for remote
speaker (Silvertone 2327).

r—

6J5GT

CRrYSTAL
Pickup

6K6GT
KT 7%

b Prono
(73 b MoTOR
4

]
o LiNgE SwaTeH

more reliable when new niodels dre
introduced after the war.

Fig. 7 shows a model that utilizes a
bias cell as insurance against degen-
eration., No speaker is shown in this
unit, as it is designed for an external
speaker,

Fig. 8 is an all-purpose amplifier de-
signed for use witht a low-level; high-
impedance microphone (such as a
crystal), as well as a photio pickup.
The gain is 110 and 70 db, respec-
tively, which is plenty for most pur-
poses. A 2-section filter is used; the
first section making use of the speaker
field as a choke, the second section
using a 0.1-megohm resistor and an
8-mfd condenser. We note that both
sections of the 6SC7 dual triode are
used as a 2-stage amplifier with a sin-
gle volume control. The contrel is
grounded in the center, cutting out one
channel or the other, depending upon
the position of the arm. The two in-
puts cannot be used simultaneously.

Crystal pickups, while giving quality
reproduction at a low cost, can cause
a number of troubles. They must not

Fig. 5. Thres-tube a-c amplifier deliver-
ing 4 watts of audio (Silvertone' 5829).

be subjected to temperature above
120° F, for they will be permanently
damaged. This may happen by expos-
ing the crystal to direct rays of sun-
shine, having the player too close to a
radiator or desighing a player badly
when the pickup is above the amplifier.

Rumbles

Rumbles or growls are sometimes
caused by pickups . A simple cure is
the application of séversl thin trubber
bands around the pickup head which
has a dampening effect to mechanical
vibration, but does not interfere with
reproduction. Mounting the pickup
base on a soft tubber cushion or other
resilient mounting will often tlean up
a rumble. In severe cases of rumble,
the surest cure is to attenuate the bass
frequencies. With a crystal pickup
this is accomplished with a shunt re-
sistor, using the highest value which
will eliminate the rumble.

Another kind of rumble is caused by

N7GT 6V6GT

ouriyt

YV, AG e

N7 voLts
$0° CYELES

SPaR FiELD
10004

4
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mechanical coupling between the mo-
tor-turntable and the pickup, or be-
tween the motor and first amplifier
stage, similar to microphonics. This
is often due to the hardening of shock
absorbing mountings with age, caus-
ing mechanical feedback. The cure is
obvious—new mountings. Where a
high gain amplifier is used, we must
be careful to choose for the first stage
a tube that is not microphonic.

Some 2-tube phonograph units use a
single beam-power tube in an amplifier.
One such model (Fig. 1) has an un-
distorted power output of 2.25 watts
and a maximum output of 4.5 watts
for jitterbugs (who are unconscious
of quality). The high level crystal
pickup has sufficient output voltage to
drive a S0L6GT to full power output
with standard commercial records.
Some difficulty might be experienced
in playing home recordings which are
usually of somewhat lower level than
commercial pressings.

In the amplifier input circuit in ome
model instead of the a-f cathode being
bypassed in the usual manner with a
large electrolytic, as is being done
more and more lately, or left com-
pletely unbypassed to provide degen-
erative feedback, an R/C decoupling
system is used. The low side of the
1-meg volume control is run to eath-
ode through a 0.1-mfd eondenser and
‘to ground through 68,000 ohms. The
cathode resistor of 150 ohms does not
require bypassing to prevent degen-
eration because most of the input volt-
age is routed through a 0.1-mfd con-
denser direct to the cathode—thus it
does not get to the ground and cannot
get through the cathode bias resistor.

8 e SERVICE, JULY, 1943

Fig. 8. Seven-watt 2-stage amplifier with
dual input circuits (Silvertone 12874).

There will be a slight output audio
voltage drop in this resistor, however,
but this is negligible when compared
to the tube plate resistance drop.

Tone Compensation for Pickup Circuits

Because of the widely varying fre-
quency characteristics of various types
of audio amplifiers with which crystal
pickups may be used, it may be desir-
able in somé cases to make refinements
in the pickup eircuit to compensate for
the characteristics of the amplifier. In
Fig. 9 appears examples of compen-
sation adjustments,

T

CIRCUIT It

LIS O
%52
CIRCUIT I

| 4
Fig. 9. Adjusting resistance and ca-

pacitance in pickup circuits to secure
best tonal range.

Cireuit 1: Inereasing Rl inereases
low-frequency response. Increasing
C1 increases high-frequency response.
Increasing value of R3 with respect to
total value of RZ2 plus R3 increases
the output.

low-frequency response. Increa{
R2 increases high-frequency response
Deereasing Cl increases output.

Circwit 2: Increasing R1 'mere$

Circuit 3: Increasing R1 ‘increases
low frequency response. Increasing
R2 increases high frequency response.
Increasing value of C1 with respect to
total value of C1 plus C2 increases the
output.

Replacement of Sapphire

The sapphire is an important ele-
ment in phono units. It is delicate
and must be handled with extreme
care. In some models such as the
G. E. the sapphire is cemented in the
pickup with a rubber cement (such as
Goodrich Plasticon). To remove the
sapphire it must be grasped firmly
with a pair of tweezers. Then it
should be turned a bit to loosen the
cement and then pulled out. Much
easier handling of the sapphire will
result if the tweezers are first notched
with a file. Naphtha may be used as a
thinner should difficulty with the ce-
ment be experienced. A

Before inserting the new sapphir
should be dipped in the rubber cemetrt;
previously thinned with naphtha.
After insertion, clean the point with
naphtha.




AN UNIQUE ALIGNING AID
FOR LOOP RECEIVERS

"X 7HEN nopise is present it i§
difficult to align receivers, par-

© ticularly those using loops,
with any kind of outpiit meter, be it a
’scope, vacuum tube voltmeter or low
or high impedance a-c nieter, because
the noise is indicated along with the
signal. Under such conditions it is
appropriate to take advantage of the
avc voltage as a measure of receiver
sensitivity. This article describes a

Fig. I. Tuning device for a-¢/d-c re-
ceivers. |f the eye closes, line con-
nection should be reversed.

300 LINE CORD
or 30W RESISTOR

novel method of peaking loop receivers
of the superhet type. The system works
well for aligning push: button sets, too.

Simple Device

The device, itself, is simply a tun-
ing indicator which clips on to the avc
bus, a 6E5 eye being used for reso-
nance indication. In a-c/d-c sets it
is only necessary to clip the grid lead
of the tuning eye on the avc bus as
the ground return is made via the
line. If the eye closes completely,
the line connection taps then have to
be reversed. In Fig. 1 appears the
circuit for the a-c/d-c set. Fig. 2

ws another circuit for a-c applica-

A ground clip is needed in the a-c
system. The indicator checks the avc
action of the receiver which involves

By JOHN T. WILLARD

sensitivity and, therefore, is a check
on the condition of the tubes as well.
The volume control setting is not criti-
cal and, once the signal has been
tuned in, aligning may be done with-
out any audio signal. No shielded
booths are required to calibrate loop
receivers when using this aligning
method. ”

Requirements For Perfect Tuning

To do a perfect tuning job with an
output meter, the signal-to-noise ratio
must be favorable and the ave must
be put out of action. A method sug-

7 o IMEG

L
2

1000 to 10000

gested by many manufacturers calls
for the use of a small dry battery,
usually 3 volts, to provide a fixed and
constant bias for the ave bus which
is unaffected by the signal. Some-
times, in noise-free locations, it is pos-
stble to use a weak signal which would
not getterate sufficient detector volt-
age to start avc action. The battery
need not then be used. Tt depends
upon the individual case. With these
points in mind, the advantages of the
tuning indicator device for use under
all conditions should be obvious.

Filtering Not Important

In either the a-c/d-c or a-¢ unit;
filtering of the rectifier is not very im-
portant as the current drain is very
small and a fairly large percentage of
ripple may be present on the plate or
target of the 6ES without affecting
operation. For this reason, C, and G,
may be as small as 1 mfd and the re-
sistor value is not critical.

Resistor #s Protective Device

The resistor in series with the grid
of the 6E5 acts as a protective device.
Its value is not critical. If necessary,
in order to simplify this unit, especial-
ly the a-c type, the Service Man may
connect the 6E5 socket direct to the
power supply of receiver being tested
and make similar adjustments as
stated.

Fig. 2, (below). A tuning device for
a-c receivers.

10,000
3-10W

10,000

cLuP i. 1
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AN U-H-F CONVERTER
That Extends Test Instrument Frequency Range

FARHE increased use of short-
I waves and ultra short-waves has
prompted the need for test units
covering these ranges. One of the
most effective ways of obtaining such
coverage is through the use of a con-
verter. This procedure adopted by
RCA for their 164 u-h-f unit extends
the range of the RCA Rider Chanalyst
to 80 me. The entire range of 1.6 to
80 mc (187 — 3.75 meters) is covered
in four bands in superheterodyne
fashion with an output i-f of 1,500 ke,
+ 20 kc. A 6AC7-1852 serves as a
r-f amplifier, 6SA7 as converter and
a 6S]J7 as oscillator with a 6X5G rec-
tifier and R/C B supply filter. The
Chanalyst alone covers a range of
100-1,700 kc as a t-r-f receiver and
all applications within this range are
possible over the extended range with
the converter,

No Coverage of R-F Section
The r-f section of u-h-f receivers

above 80 mc cannot be covered by the
converter but, since little or no gain is

Fig. I.
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By WILLIAM CARROLL

possible in a standard type of r-f ami-
plifier at these frequencies, this is not
a, serious shortcoming. All the gain
and selectivity in these sets will be in
the i-f amplifier which the converter
will cover. The u-h-f oscillator may
be checked by measuring the rectified
grid voltage developed across the grid
leak by the electronic voltmeter in the
Chanalyst. The antenna coil and its
associated tuning means can be checked
pretty well by visual inspection plus
the services of an ohmmeter.

Input and output jacks are provided
for quick connection. A special u-h-f
probe is furnished. This has a capacity
of .5 mmfd as compared to 1.5 mmfd
for the regular r-f, i-f probe furnished
with the Chanalyst. The lower capac-
ity is important for minimizing dis-
turbance to u-h-f tuned circuits where
the regular probe would cause exces-
sive detuning. It is also a boon to
careful work at broadcast frequencies
where the detuning is entirely negligi-
ble. The shielding of the special probe
extends all the way to the tip, prevent-
ing stray signal pickup. This shield-

The U-H-F Converter.

6SA7

CONVERTER

Z”
.’

ing is obtaimed at the expense of a
400:1 attenuation as compared to 100:1
for the regular probe; hence there is
a 75% decrease in sensitivity. This is
not serious when used with the con-
verter because the converter has a con-
siderable gain of its own. However,
where the increased detuning capacity
is not important, the regular probe
may be inserted in the input jack for
a fourfold increase in gain. An exam-
ple of such an application is ini picking
up weak harmonics of a signal gener-
ator or crystal calibrator. The a-f

probe of the Chanalyst has much less

attenuation than the r-f shielded
probes. Thus it should be used to re-
ceive outside signals as a short-wave
receiver with a short antenna con-
nected to the probe tip.

Minimizing Detuning Effects

To minimize detuning effects, the
following precautions should be ob-
served :

(1)—Use the low frequency en¢
the receiver range to minimize detun-
ing by the probe tip,

(2)—Keep probe and probe cable
in the clear and away from hot leads
and u-h-f coils.

(3)—When using the probe as a
pickup device to check the frequency
of an u-h-f oscillator, simply place the
probe in a strong field; do not make
contact to a circuit element.

(4)—In signal tracing, check from
the plate of one tube to the plate of the
next, instead of from grid to plate of
the same tube,

Circult Analysils

The input resistance of the con-
verter proper is 0.1 megohm for all
bands except G band (the highest fre-
quency) where the resistance is 75
ohms, which is the proper matching
load for the probe cable. Following
through the r-f amplifier, we find a
plate choke and 120-mmifd condenser
coupling to the tuned input of the con-
verter tube. The converter output
coupling is similar but uses only a 5
mmid condenser. A 20-mmfd variable
condenser is used to tune the out
frequency from 1,480 to 1,520 ke w
select an interference-free i-f channel,
The Chanalyst is tuned to this fre-

(Continued on page 23)



FOR SALE OR SWAP—New 35-
watt amplifier; tubes, used, one
AS8J7, two 6N7, two 616, one 5Z3;
two Jensen 12" P.M. speakers in
wall baffles; cable and dust cover,
for crystal mike and phonograph
pick-up, for 110 V.A.C.—Price $85.
Want late model signal generator
and electronic multitester. Leroy
Dye, 368 Grove Ave., Galion, Ohio.

WILL BUY FOR CASH--Superior
signal generator #1230, multi-meter
#1250, dynarometer of channel-ana-
lyzer and a good communication re-
ceiver, or what have you in testing
equipment? Maurice Dubreuil, La-
valtrie, Que., Canada.

WANTED — Thordarson condenser
tester; must be in fine shape. James
I(ilardiuer, 3725 So. 53rd Ave., Cicero,

WILL, BUY OR SWAP — Want
Rider’s manuals, vols. 5 to 13. Have
Readrite tube tester, model #430, in
A-1 shape, price $10. Bert Price,
Lewis, Ind.

URGENTLY NEEDED-—Hickok or
Precision late model tube tester, also
voltohmmeter or combination—RCA
Voltohmist, Simpson model 260 volt-
ohmmeter, Hickok model 202 elec-
tronic voltohmmeter—or what have
you? Also need signal generator.
Melton R. Parle, 72 West End Ave.,
Brooklyn, N. Y.

FOR SALE—Complete shop equip-
ment—1 1940 Superior 9" scale exray-
ometer; 1 1940 Superior signal gen-
erator model 11230; 1 1940 Superior
tube tester model 1180; parts, tubes,

1 cabinets, speakers, etc. Must

il in one unit. Write for list,

vey L. Reno, Route 4, Mayfield,
Kentucky.

BADLY NEEDED—The following
tubes—4-50L6, 2-35Z5, 2-12SA7. Spot
cash for these. J. W, Miller’s Radio
Service, 128 York St.,
Zone #f16, Kentucky.

BATTERY CHARGER FOR SALE
—Adams-Barre battery charger for
6 amp. bulb; will handle 1 to 4 —
6 volt batteries; for 110-volt—60 cycle
A.C.; without bulb. Price $5. Also
have 30 tubes. Will send list. Want
Superior signal generator. E. C.
Entler, Bonaparte, Iowa.

WANTED — Tubes, transformer,
meters, batteries (dry), condensers
(variable, paper, also wet and dry
electrolytics), used radio books in
good condition, and anything you
have to sell in the radio line. Samuel
H. Porter, 606 N. Lincoln, Bay City,
Mich.

Lexington,

Obviously,

Spragus

canphot assume any

OSCILLOSCOPE TO TRADE —
Will trade National 1’ oscilloscope
model CRM, in perfect condition, for
small pocket multitester such as
Supreme model 542 or equivalent.
Emil’s Radio & Sound Service, 128
18th St., Union City, N. J.

WANTED — Good O-1 foundation
meter with O-1, O-5 and O-25 marked
on D.C. scale (similar toc Beede
#541). Will pay your price. C. M.
Allman, 922-23rd St., Newport
News, Va.

INSTRUMENTS WANTED FOR
CASH—Jackson Model 640, Triplett
1232-A, Weston 776, Precision E-200,
Radio City 702 or 703 or any good
make oscillator urgently needed;
tube tester Supreme 589, Triplett
1213 or 1612, Jackson 634, Radio City
309 (P or C) or 310 (P or C) or any
other good make tester also needed;
also latest edition of Sprayberry’s
Master Servicing Course. All must
be in perfect condition. Gentil G.
Da Rosa, Lincoln Highway, Box 114,
Plainfield, Il

WANTED — An “outside-in” re-
corder lead screw, RCA type, MI-
4821, for RCA recording attachment
MI-4815-4820. Radio Station WMRN,
N. Main St., Marion, Ohio.
URGENTLY NEEDED—Motor—
generator (separate units) or rotary
converter; input 110 V. AC.—output
32V. DC. 75/100/125 watts; must be
in working order. Joe’s Radio Ser-
vice, Berrysburg, Penna.

MARINE CORPS OUTFIT
NEEDS—Good used communica-
tions receiver similar to an SX2§
or SX32, for use in recreation
hut. Government check for im-
mediate action. A. E, Kirkland,
Marine Gunner, USMC, Corps
Signal Battalion, 1st M.A.C., c/o
glee{t Post Office, San Francisco,
alif.

FOR SALE—Rider’s Manuals, vols.
1 to 7—$40. Pernal’s Radio Service,
1311 - 10th Avenue, Beaver Falls, Pa.
WANTED—Radio tubes types 84,
75, 15, 45, 41, and 31. Will pay 30c
apiece. M. O. Smith, Box 265, Pagosa
Springs, Colo.

WANTED — Pocket size volt-ohm
M.A. meter or Triplett model 321
0-1 M.A. meter. All letters answered.
Wendell Derry, 16 Park St., Hyde
Park, Mass.

Your own 5

The “Trading Post”
radio servicemen obtaj
they need, or dispose o
during thjs period of
your own ad today—to
or one of several other
our list. Keep it short
confine it to radio ite

i ms.
receive first attention,

. "

WANTED— Volt-ohmmeter, signal
generator, V.T. voltmeter and Rider
chanalyst or oscilloscope; any make
or model—reasonable. Send list of
what you have, and price. Ray L.
Brown, 159% Second Avenue, South
Charleston, W. Va.

TUBES FOR SALE—Types 6X5,
5Y3, 6A8, 616, 6F7, 6U7, 6F6, 6Kb6,
6Q7, 6V6, 12SA7, 12]5GT, 128K7, 32L7,
25N6, 2516, 30, 56, 58 (total quantity
is 25 tubes—priced 25% under list).
Also, for sale, Hammarlund variable
condensers types MDC, SM-100, and
MC-20-S; Thordarson Transf.; one
audio coupler $1.00; one microphone
coupler $1.00; bound vol. Zenith ser-
vice manual 1928 to 1938—75c. N. J.
Cooper, 4617 No. Damen Avenue,
Chicago, IIL

WANTED AT ONCE—A good
communication receiver, a Halli-
crafter 5-20R, $-29, Skybuddy or
Echophone EC-1. Must be in
excellent condition. Give full de-
tails and price. Pfc. G. F. Pres-
ton, H& S Co. Inf. Bn. TC,
U.S.M.C., Camp Elliott, Calif.

URGENTLY WANTED-—-A Weston
model 698 selective set servicer; also
a signal generator with a frequency
range to 25 MC. Blaney’s Radio
Shop, 202 Troy St., Canton, Pa.

FOR SALE—2" oscillograph, in per-
fect shape. The Radio Man, 1724
Central Ave., Middletown, Ohio.

is Sprague’s way of helping
n the parts and equipment
f the things they do not need
wartime shortages, Send in
appear free of charge in this
leading radio magazines on i
—WRITE CLEARLY—and
“Emergency” ads will
Address it to:

SPRAGUE PRODUCTS co., b 2

North Adams, Mass,

run FREE

ept. $37

FOR SALE—RCA type TMV-122B
cathode-ray oscilloscope, 3" screen,
A-1 condition. Best cash offer takes
it. George Dohm, W3G22, 438 West
King St., York, Pa.

WANTED—Test sets, all kinds;
radio tubes; also 16 M.M. sound.
projector. Send list and prices to
Robleski Electric, Hastings, Mich,

WILL TRADE—Want pistols, rifles,
ammunition, all types; have photo-
graphic equipment and radio tubes.
Carl Morris, Instructor, U. S. Army
Sig. Corps., Johnson Radio School,
Lexington, Ky.

FOR SALE OR TRADE—Hickok
traceometer, model 155; would take
good volt-ohm-milliameter of reli-
able make in on trade. Seifert Motor
& Impl. Co., Utica, Minnesota.

FOR SALE—Complete eight-unit,
6-station, 56-tube Carrier call inter-
building communicator; private com-
munication between any two stations
without interstation wiring. Write
for details. Cash preferred or 5" Du-
mont ’scope. Oscar W, Tyree, 2101
Fifteenth St., Troy, N. Y.

WANTED — Ohm-volt-milliameter;
preferably with AC and DC scales,
with or without analyzer provisions.
T. M. Duffield Co., 1617 So. 17th St.,.
Lincoln, Nebr.

FOR QUICK SALE—XKorelle reflex
series 1, 2.9 Schneider, carrying case,
Dallmeyer 6 telephoto, lens shade;
rll guaranteed perfect; going foreign
service; close out for $150. Carl
Morris, P.O. Box 1094, Lexington, Ky.

THEIR LITTLE ADS BROUGCHT BJ(G RESULTS!

A Few Typical Comments from Among Hundreds We Have Received

“] have had excellent requests from the Trad-
for me—seven requests in
three days, and they’re still coming.” W. T. N.,

ing Post ad you ran

Hlinors.

“Thank you for my advertisement
Sprague Trading Post. Received 4 replies to my
0. B., Brooklyn.

“Thanks for running my ad—I sold two meters
right off the bat.”” A. R. D., New York.

“I received an answer to my ad two days after
the magazine came out, and a week later I had
F. L., Conn.
“Received several replies and purchased the
I gave the other re-

request for an oscilloscope.”

the oscillator I wanted.”

condenser tester I needed.

responsibility for, or guarantee

goods,

equipment.” J.

plies to other servicemen who also needed such
A. S.,, New York.
“Please accept my sincere thanks.

I was liter-

ally swamped with replies to my Sprague Trading

in the

ete.,

which might be sold or exchanged through above

Post ad and had no difficulty in disposing of the
apparatus at a good price.
service you are rendering——and just one more
reason why we servicemen will continue to buy
Sprague Condensers.”

SEND IN YOUR AD TODAY!

Ask for Sprague Atoms (midget drys) by name!
Use them umiversally on EVERY electrolytic comn-
denser replacement job!

This is a splendid

R. B., New York.

classified advertlsements.
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N\O provide suitable control of

aritenna inputs, many circuit in-

novations have been developed,
such as shéwn in Fig. 1. In this
d-¢/d-c 3-band receiver, Knight D-109,
four condensers are involved in the an-
tenna circuit. "Thete is a .01-rifd con-
denser in series with fthe antenna; a
.05-mfd. bypass condenser in the
ground lead; a .002-mfd coupling con-
denser for all bands and a .005-mfd
loop coupling €ondensér from the low
side of the loop to chassis. The un-
tuned first detector has an i-f wave-
trap with the avc connection to the
junetion of the coil and condenser.
“The: coupling to the first detector is a
combination of several types, fixed
tuned, but somewhat peaked. The
6SA7GT converter uses a 150-ohm
cathode bias resistor to supplement the
ave bias, while the i-f stage uses only
35 ohms. The latter resistor is not
bypassed, allowing some degeneration.
Bandspread on the short-wave bands
is obtained by mse»rtmg series ‘con=
densers in the tuned circuits of both
the r-f stage and oscillator (note the
150 and 500-mmfd eondefisers). The:
intermediate band alse uses a 250-ohm
resistor in the oscillator trimmer cir-

By HENRY HOWARD

cuit, while the short-wave band uses
5,000 ohms in shufit with the tuned
coil.

Knight D-127, 149, 189, 190

In Fig. 2, we have a Khight D-127,
149, 189 and 190 -push-pull a-c set,
with a similar antenna circuit except
for the antenna and gréund series con-
densers, whieh are ‘not required in an
a-¢ set. The antennd choke, neglect-
itig its distributed cdpacity, favors the
high frequencies. The actual behavior
may be more complicated due to reso-
nanice. Undeér eertain conditiofis when
an aerial picks up a static .charge of
insufficient voltage to jump a lightning
arrestor, annoying crackling may be
heard. Any conductive gircuit te
ground, resistor or, choke, prevents the
building up of such a charge.

In this receiver we note that the r-f

and i-f stages have additional cathode

bias, whereas the tonverter does not
have this bias. Bandspread is ob-
tained with a tapped coil instead of
series condensers and 250-chm resis-

Knight D-109 with versatile
antenna control system.

Fig. I.

p—y

tors .are used in the short-wave trim-
mer ¢ircuits.

Detrola 386, 3861

A high impedance capacity coupled
afitenna is used in Detrola’s models 386
and 3,861, shown in Fig. 3. A 2-mimnfd
condenser connects the aerial to grid
unassisted. The ave bus in this re-
ceiver is biased by the contact poten-
tial of the second detector diode and
also- by the oscillater grid through a
15-megohm resistor.

In using condeénsers we must re-
member that the reactance of a l-mfd
eondenger at 60 cycles. is Toughly 2600
ohms. This 1-mifd unit at 60 cycles will
have the same teactance as 10 mfd at
6 cycles, or 0.1 mfd at 600 cycles, or
.01 at 6 ke, ete., or 2600 ohms. Keep-
ing ‘the capdcity constant and varying
the frequency, the 1 mfd will OECYQL?’
impedance of 260 ohms at 600 cy
26 olims at 6 kc, 2.6 ohms at 60 ke,
0.26 ohms at 600 ke; -etc. Gerrerally
speakmg, 1 mifd is a large value for
fadio circuits. Tts use is confined -prin-
eipally to audio and hum filtering. So,
it may be reasonable to memorize a
second capdeity-redctdncé value in the

ke

BROACAST = /538 - 25 k(.
”m,{ﬂsmw-ua 15:9 4C
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r-f range. How about .001 at 1000 kc,
which is the middle of the broadcast
band, and which has a reactance of
# roximtely 160 ohms?

. .0001-mfd condenser will equal
1600 ohms at 1 mic and 160 ohms at
10 mc. At 50 mc, the reactance will
be 160 divided by 5, or 32 ohms. The
method of diverting the current is to
simply provide a favorable impedance
ratio, making the circuit impedance as
low as possible for the desired path
and as high as possible for the un-
wanted circuit. When a condenser is
used to stop a direct current or low

Fig. 2. Knight D-127, 149, 189 and 190
with antenna choke that favors high
frequencies.

frequency a-c while passing a higher
frequency a-c¢ without much attenua-
tion, it is usually called a stopping or
blocking condenser ; it looks the same
as and actually is, a bypass condenser.

Capacitive  reactance, identified
mathematically by X¢ and having the
ohm as the unit of expression, is de-

Fig. 3. Detrola 386, 3861 that features

pendent on the valiue of capacitahce
and the frequency. And as we can see
from the earlier data, the higher the
frequency, the smaller the capacitive
reactance. We must remember, too,
that the effect of capacitance on the
phase relation of voltage and current
is opposite to that of inductance.

Zenith 6B14

Fig. 4 shows Zenith’s 6B14 chassis
with 3-gang tuning for two bands.
The r-f stage is completely eliminated
on short-wave. On bec, the detector
grid is tapped down on the r-f trans-

v

2 MMF

a high impedance capacity coupled
antenna.
125Q7 50L6GT
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123K76T 12SA7GT
RE CONVERTER

) | S, 1s another complicated switch for

zsgreT IBSQTeT asLeaT oo switching from Ma"nual to Push But-
: £ ton, or Touch Tuning. It provides a

Eﬁ Eﬁ q change over of antenna circuit to push

o buttons; change over of detector cir-

cuit to push buttons; change ove-af
oscillator circuit to push buttons, A

&
4
ad

4§ rore

i e = changes the avc bias on the 6K8 con-
RECT witfor  Turar Al verter.

pEREARQEAR JEo It also provides full bias for push
button and reduced bias for manual

ewoTES cr351s aRownD R T e tuning. Full avc bias is always ap-
T il e plied to the r-f stage while reduced
e L bias is given the i-f stage.
Zere tHE e The switch also changes i-f band-
b, |} | SRS width to wide band, high fidelity on
L § R S E":x:.:g.nﬁ.l J push button, sharper tuning and
higher gain on manual. This is ac-

Fig. 4. Zenith 6Bl4 with a 8,200-ohm
plate resistor in series with r-f primary.

former to reduce loading, sharpening
the tuning, On sw, the tuning con-
denser is tapped down for bandspread.
An 8,200-ohm plate resistor has been
inserted in series with the r-f trans-
former primary for more linear re-
sponse with varying frequency.

General Electric 35

The General Electric 35, Fig. 5,
using 9 tubes and a tuning eye, and
covering 3 bands, has many novel and

complished in the three-coil, iron core
first i-f transformer. The third coil
is connected in series with the second-
ary for broadening the response. The
last function of the switch is as a
phono switch, grounding the second
detector output amd connecting the
phono pickup.

In the audio portion of the circuit
the first a-f and inverter have unusual
bias provisions. Bias is derived from
the power supply voltage divider, the
inverter receiving more bias than the

interesting features. In the antenna
circuit, is an i-f wave trap and the
various components of the band-change
switch, S;. This is quite a compre-
hensive switch, accomplishing the fol-
lowing operations: (I)—Antenna to
three r-f transformers; (2)—R-f grid
to transformer secondaries; (3)—
Grounding and short circuiting of un-
used windings; (4)—Reduce bias on
r-f stage on two sw bands; (5)—In-
terstage r-f transformer primary and
secondary, similar to antenna circuit,
and (6) — Oscillator coil switching Fig. 5. General Electric 35 with an

| 4

similar to above. i-f wave trap in the antenna.
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Symbal Description ||symbor Description

C-1 Tuning Condenser C-82 |8 Mid. Eleetrolyti¢ Capacitor

c-2 and Antenna Trimmer L- Antenna Coil

G-3 Blnd Antenna Trimmer L-:

C- B Band Antenna Trimmer L- Olcnlla!or Coil

C- L- t I.F. Transformer

C-! L. 2nd I.F. Transformer.

C- L 1.F. Wave Trep Coil

C-! illator Trimmer amp, Mazoa No. 54

C- *C"* Band Oscillator Trimmer P. 1el Lamp, Mazpa No. 44

C-10 "'B'" Band Oscillator Trimmer - al Lamp, Mazpa No. 44

c-11 "'B'" Band Osmllatnr Padder - 33.000 Ohms Carbon Resistor

C-12 Wave Trap Trimm . 3200 Ohms 1 W Carbon Resistor

C-20 7-85 Mml. Ant. Stluun Trimmer - 560,000 Ohms Carbon Resistor

c-2L 20-180 Mm(. Ant. Statjon Trimmer - 580,000 Ohms Carlion Resistor

C-22 20-180 Mmf. Ant. Station Trimmer - 3300 Ohms Carbon Remistor

C-23 100-490 Mm{. Ant. Station Trimmer - 150 Ohms Carbon Resistor

C-24 100~-490 Mmf. Ant. Station Trimmer - 330 Ohms Carbon Resistor

c-29 7—65 Mmi. Osc. Station Selector - 22,000 Ohms Carbon Resistor

C-30 80 Mml. Osc. Station Selector +12 150 Ohms Carbon Resistor

Cc-31 lO IBO Mmf. Osc. Station Selector -1 120,000 Ohms Carbon Resistar

C-32 1 mf. Osc. Station Selector -1 120,000 Ohms Carbon Resistor

C-33 100 490 Mmf. Osc. Station Selector R-1 47.000 Ohms Carbon Resistor

C-37 -1 2.2 Megohms Carbon Resistor

C-38 apacitor - 1.5 Megohma Carbon Resistor

C-39 C-pnl:imr 1.0 Meuohm! Carbon Resistor

C-40 82 hms Carbon Resistor

C-52 Capnmtnr L.P.P 100,000 Ghms Carban Resistor

G-43 a Capi or 220,000 Ohms Carbon Resistor

C-44 470 Mmf. Mica Cap ltor 1000 Ohms Carbon Resjstor

C-45 8 Mm{. Mica Capaci r LPER 1000 Ohms Carbon Resistor

C-46 100 Mm{. Mica Cap or l.’xﬂﬂOﬂDhms Carbon Resistor

C-47 100 Mmf. Mica Cnpacllnr 1.0 M. m Carbon Resistor

C-49 310 Mm{. Mica Capacitor 10.1 00 ml 2 W Carbon Reiinur

C-51 8 Compenulmn Clplcum’ 15.000 Ohms 2 W Carbon Resistar

G-55 68,000 Ohms Carban Resistor

g. 56 4 |2 N‘l| ;,nhm Volume Cantrol. ¥ Megt?
.58

Cido 3 Ohme 2 W Carbisn Resistor

&6l 3 Joo Ohms 2 W Carbon Resistor

.83 3 58,000 Dhms Carbon Resistor

C-64 0?2 P apacit 3 15,000 Ohms 2 W Carbon Resistor

C-68 MJ Ml’d Paper Caplmlor 4 3300 Ohms 2 W Carbon Resistar

C-88 8 M{d, Peper_Capacitor 4 330 Ohms Carbon Resistor

C-89 05 Mld. Paper Capacitor R-4! 82 Ohms Carbon Resistar

C.70 .05 Mfd_Paper Capacito -1 Band Change Switch

C-74 001 M{d 1300 V. epe Capacitor -2 Tone Contral Switch

C-R1A {40 M{d. Electrolytic Capacitor -3 Power Switc!

C-81B 20 Mfd. Electralytic Capacitor 4 Toueh Tuning Switch

C-81C |5 Mfd. Electrolytic Capacitor T-1

C-§1D 40 M{d. Elestrolytic Capucitog T-2

Power Transformer
Qutput Trensformer
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6SF5 audio. The tone control (ses
S.) operates to modify the bass com-
pensation circuit on the volume con-
trol as well as shunting a .008-mid
condenser across the first audio output.

A 1,000-ohm resistor is inserted in
each output tube grid to suppress os-
cillation, or reduce regeneration. The
180-ohm bias resistor is bypassed with

Fig. 6 Arvin RE-90 car receiver with

series-tuned

4 40-mfd condenser.

circuits for equalization

and trapping.

The bypassing

of a push-pull cathode resistor is not
usually required but it helps to reduce
harmonic distortion,

Fig. 7. Pil

a-¢/d-¢ portable,

P m— ‘ h

The power supply is quite whusual
too. The power transformer is tapped
for voltages from 110 to 250 but, in
this ‘model which uses a 115-voli
phono ‘motor, only the 110 or 125-volt
taps may be used Note the resistance
filter. Since a pm speaker is used,
there is no field to supply. For the
first section two 3,300-ohm, 2-watt
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tesistors are patalleled. Thus, if one
opens. up; the other will carry on for,
a while, In the next sectisn, two
15,000-0h1h, 2-watt resistors are used.

Stage gains; measured. on a sensi-
tive vacuum tube voltmeter, are as fol-
lows :

Antenna to r-f amplifier grid . . . 5.0
at 1,000 ke decreasing to 2.6 4t 18 ‘me.

R-f amplifier grid fo converter grid,
14 at 1,000 ke, 10 at 4 mc, 10:at 18 me.

R-f on converter grid to i-f on first
i-f grid . . . 16 4t 1,000 ke, 30 at 4 me,
34 at 18 me.

I-f on converter grid to i-f on first
i-f grid . . . 24 4t 455 kc and ‘manual

I-f ampliher grid to deteetor grid
. 112 at 455 kc..

Th@ d-¢ wvoltage developed across
oscillator grid resistor {R.) with gang
closed . . . B band is é? volts, € bind
is 7.8 vblts and D band is 4.8 volts.

A vol’tage of .05 across the volume

Fig. 8. Detrola 360, using a separate
power tube for line operafion.

control will provide .5 watt speaker

outpat at. 400, evéles.
Arvin RE-90

Fig, 6 shows a ear receiver, Arvin
with. &n intéresting antenna as-
sémibly. The aerial transformer and
the coupling eircuit has a ,05-mfd con-
denser to the low side of. an ifen. core
loading coil dcress a ..004-mfd leoad
condenser. The eoupling between the
r-f stage and detector contiins two
series-tumed circuits for -equalfzation
and trapping. The dial of the sfation
selector rotates when the push button
is operated, showing numbers from 1
to 5. The sixth :pesition is for man-
uval tuning. The buttons utilize vari-

Fig. 9. nghf D-155, 156, 157 three-
way receiver with series-parallel swifch-
ing system;

TUBE jAND TRIMMER LOCATIONS:
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able trimmers for antenna tuning and
permeahility tuned coils for the oscil-
lator.

Pilot T-186

An ac/de battery portable, 1
'T-186, with a sw t-f transformer s?éc-
ondary acting. as a be loading coil,
4s shown in Fig. 7. This set has two
bands, a tuned r-f stage with 3-gang
tuning and a dial lamp which serves as
a fiise on line power operation. The
r-f interstage coupling system uses a
25,000-ohm plate load resister, 4 40-
thiifd coupling condenser and sw and
be coils in series, Sh@rt -wave tuning
is obtained by shortis ut the beg ')
The speaker m@)mﬂg coil is grounded.
Note the nevel on-off combination
switch which 1s attached to the wolume:
control.

Detrola 360

A. combination receiver using a sep-
arate power tube on line operatlon 18
shown in Fi*g 8. Tt is 'the Detrola
360. A unique switching' method for
battery-lihe opefation is useéd. The
line plug makes five connections ‘when
p*lugged into its rec ptacle. The A
is. grounded through a 30-ohm filament
limiting resistor. The B is grounded
through a 500-ohm bias resistor. With
the atrangement shown, a simiple spst

switch. serves as both a line and bat-

tery on-uff switch. On line operation,
the tube filaments act as a bias -te-
sistor f6r the 50L6GT power tube.

Knight D-155, 156, 157
Fig. 9 shows a three-way receiver,
the Knight D-155, 156, 157. The osr
cillator plate feedback. coil is connected
directly to the screen grid, using both
screen and plate for feedback. The
if stage is bigsed by & 10-megol™
grld leak arid does not receivé any «
bias. A series parallel switching sys-
tem iis 1sed to p jermit running the fila-.
ments in ,pa~1:allel for portdble service.
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THE REPAIR OF
AUTO RADIO CONTROL CABLES

HE auto radio cable is an imi-
portant link in auto control.

While under ordinary conditions
repair of the cable usually meant a
simple replacement, today that is im-
possible. Flexible cable is very diffi-
cult to obtain. Thus the Service Man
is finding that it is necessary to repair
these cables, rather than just replace
them. This is not a complicated proc-
ess as many may believe. No special
equipment is actually needed. A good
hot soldering iron and a good pair of
tin snips or side cutters are all that
are basically required, in addition to,
of course, the method used to repair
the cable.

We have used the methods
trated here for many years with
success.

llus-
great

Acid Core Solder Recommended

For work of this kind, acid core
solder works the best. However, it is
imperative that all remains of the acid
solder should be removed when the
work has been completed. Inciden-
tally, do not use acid core solder on

By BURTON V. SELLE

Burt's Factory Radio Service: Supply Company

any work where the current is on.
The electricity will pronipt corrosion
due to the acid.

How to Cut Cable Housing

At A4 in the illustration is indicated
the first step in repairing and making
up of an auto radio control cable.
When cutting the cable housing, the
inner cable should always be removed
when possible. Incidentally the right
and wrong ways of cutting the cable
housing are also indicated in the illus-
tration. At B, we see the soldering
iron which should be of at least 200
watt capacity.

Preventing Unraveling

At C is indicated a very important
step. A layer of solder should be ap-
plied before cutting the cable. This
prevents unraveling. When inserting
the cable in the tip (D) the iron
should be held on the side of the tip
until the solder boils. Then the cable
should be inserted and held there until

SOLDER

WRONG WaY TO CUT
CABLE HOUSJNG
s

Fig. 1.
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The various stéps involved in repairing and producing an
auto radio control cable are shown here. Note the layer of solder
applied at point C, before cutting of the cable, to prevent
unraveling. A washer should be placed as shown to afford a wall
against which solder will rest. It will be seen that the tip of the
soldering iron is always held on its side. In this way the greatest
area of heat is provided, permitting a rapid softening of the solder.
If the plug contains remains of cable, it will of course be neces-
sary to punch a hole in the center and then drill out a hole large
enough to accept the repaired cable. The drill used should be
slightly smaller, of course, than the repaired cable. The same stsp
is followed if the tip does not have a suitable opening for the cable.

RIGHT WAY TO CUT

CABLE HOUSH‘-IG

the solder hardems. Of course it is
always best to fill the inside of the tip
with solder before inserting the cable
end.

Alternate Repair Methods

If new material is not available,
there are many tricks that can be used
to provide suitable results. For in-
stance, if the tip does not have a suit-
able hole, a punch hole should be made
first and then the hole enlarged by a
drill. In this step it is necessary to
use a drill that is slightly smaller than
the cable. About 34" or 14” space
should be allowed between the cable
washer and the tip to prevent the cable
from binding when bent.

In the event that a set screw holds
the housing to the case, a layer of
solder should be applied on the hous-
ing to prevent the set screw from dam-
aging the cable housing. This laver
of solder can extend over a 15"
area.

The methods described are very
simple but nevertheless will provide.
effective results.




In ften more minutes

what will you be doing?

N TEN MORE MINUTES they’ll be in action—
I American fighters risking life and limb to
conquer one more bridgehead on the road to
freedom.

And in ten more minutes—what will you be
doing to help win this war?

Because it’s up to you as much as it’s up to
them. Unless you—and all the rest of us at home
—are devoting every spare minute of our time
to fighting this war as civilians, their chances
of victory are slim.

Next time you read of an American raid on
enemy positions—with its tragic footnote of lost
planes and ships and men—ask yourself:

“What more can I do today for freedom?

What more can I do tomorrow that will save
the lives of men like this and help them win
the war?” % % *
To help you find your place in America’s War for
Freedom, the Government has organized the Citi-
zens Service Corps as part of local Defense Coun-
cils. Probably there is one of these Corps operating
now in your community. Give it your full co-oper-
ation. If none exists, help organize one.

Write to this magazine for a free booklet, “You
and the War,” telling you what to do and how to
do it. This is your war. Help win it. Choose what
you will do now!

EVERY CIVILIAN A FIGHTER

Contributed by tha Magazine Publishers:of Anierica
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BUY WAR BORDS”

equlpmenf

The operator at the switchboard
is no busier making connections
than is The Astatic Corporation
in the volume production of
many types of Army and Navy
approved Constant Impedance
High Frequency Connectors, Cox
axial Cable Connectors and
Multi-contact Plugs and Sockets
for wartime radar and radio

Wh:le Astatic production facilities are
devoted in large part to the manufacturing of these
important products, a limited number of Microphones
and Phonograph Pickups, for which Astatic is so widely
known, are still being made for government use and
industries with high priority ratings.

LEAIS

IN CANADA:
CANADIAN ASTATIC. LID
TORONTO, ONTARIO

THE ASTATIC CORPORATION

20

Minicap ‘“Vees™ are ideal substitutes
for dry electrolytics formerly made in
wide variety of capacity ratings, volt-
dges and containers. These new stand-
ardized'Vees' will facilitate capacitor
purchases for repairand maintenance.

SOlﬁR CAPACITOR SALES CORP

YOUNGSTOWN,

“MINICAP-V”’
DRY EI.ECTRO_LY'MCS

voa i

Write for Catalogs
V-1 and V-2

3
CAnCioes

—

- =1
Tt

HCAPACITORSAHH

BAYONNE, N. J.
Makers of Capocitors » Electrolytic s Mica s Paper.

& 4l
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ILLUSTRATION 9/10 EVLL Si2E

MODEL 55 'L

»= METERS

Available in all catalogued models and ranges
Scale — 80°— 114" on enameled Skpedfy

metal plate. ; 'g‘
Construction — Full bridge mov- or D.C.
ing iron type with hard steel pivots. -‘};"i :;a

after cala-
Accuracy —== 5% Full Scale or fo0 model
2 29 any one point to order,

number
Mounting — 235" diameter hole.

73" depth behind Aange.
READRITE METER WORKS, Bluffton, Ohio

HIGHLIGHTS OF
GE. 90
TELEVISION RECEIVER

FN this interesting combination -
% vision and radio receiver, the
and converter unit includes all of the
circuits between the antenna posts and
the output side of a 6AC7 converter
tube. Starting at the antenna ter-
minals is a balanced input wave trap
consisting of two stages of high pass
filter. The radio antenna input is
tapped off &t the center of the first
wave trap coil. The c-f is coupled
from the wave trap to a 6AC7 ampli-
fier through double-tuned circuits (one
for each band). A 6AC7 converter
tube is coupled to a 6AC7 r-f amplifier
through individual band-pass flters.
Oscillator signals are injected into the
converter tube at the same point a3 the
r-f signal is injected,

Audie Chadnel

The audio channel is an f-m 8.25
me i-f superheterodyne receiver with
noise limiter and balanced discrim-
inator. The first stage of the audio
i-f is included with the video i-f am-
plifier which follows the converter
tube. Degeneration of the audio am-
plifier is incorporated. The output
circuits are switched over for use with
the radio receiver by means of a f
button on the television control pa.
Audio i-f signals are diverted into the
audio i-f channel from the suppressor
of a 6AB7 first video and audio i-f
tubey

Video Sectlon

Four stages of video i-f amplifica-
tion follow the converter tube, the first
stage being common to the audio i-f
also. Wave traps are provided in in-
terstage transformers for attenuating
14.25 mc, 825 mc and 13.5 mc re-
spectively. The 13.5 me trap is used
to get a sharp linear slope on the high
side of the band and to attenuate 12.75
mc to 50% of the pass band. The
video is detected in a 6H6 detector and
is amplified and finally applied to the
picture tube control grid. Contrast is
controlled by cathode degeneration in
the first video amplifier tube.

Video AVC

The video i-f gain is controlled by
amplified and delayed avc. The video
i-f is amplified in another stage after
the video signal has been taken off and
is passed to a 6H6 avc and separator
tube. The right section of this tut
the avc detector which works in con-
junction with the left section of a 6H6
delay and clipper tube to give delayed
ave.



SYNC Pulse Clipper

The left section of the 6H6 ave and
separator tube detects the video i-f sig-
nal and injects it into the 6AC7 clip-
per which separates the video signals
by tube cut-off. '

Horizontal Oscillator—Output

The negative sync pulses are cou-
pled to the horizontal multivibrator
through a very small capacitor which
blocks the vertical sync pulses and
leaves only horizontal sync pulses.
The horizontal pulses are passed
through proper wave shaping and am-
plifier circuits to the horizontal de-
flection cqils of the picture tube,

Vertical Oscillator—Output

The sync pulses from the 6ACY
clipper are coupled into the left section
of a 6F8G vertical sync amplifier tube.
The tube acts as a low frequency am-
plifier thus presenting much niore gain
to vertical than to horizontal pulses.
The resultant signal is fed into the
right section of the 6H6 delay and
clipper tube and the vertical pulses are
separated from the horizontal. The
vertical pulses are then amplified and
injected into the vertical oscillator cir-
cuit. The vertical oscillator is of the
blocking type, transformer - coupled.
The generated sawtooth waves are

lified and transformer coupled
che vertical deflection coils of the
picture tube.

‘Low-Voitage Rectifier

Two SU4G rectifiers are necessary
to supply plate current for the low
voltage supply which includes the
radio receiver. A combination of
choke and resistance filters is used so
that the audio and oscillator plate sup-
plies will be free from video and
sweep signals,

High-Voltage Rectifier

The high voltage rectifier uses a
resistance filter. The bleeder is con-
nected across the filter input to reduce

ripple.

Alignment Procedure for Television

Channel

The problem of aligning the several
circuits in a television receiver is
much more involved and requires more
specialized equipment than the align-
ment of conventional radio receivers.
Fortunately, the use of stable com-

ents in carefully engineered cir-
(s of wide-band characteristics re-
duces to a minimum the necessity for
alignment under normal operating con-
ditions.

_HOW TO REPAIR

y You’ll Cash-in Big
with this New
Ghirardi Handbook!

Of course you've seen previous editions ot
Ghirardi’s famous Radio Troubleshooter’s
Manual — but you've never seen one like
this big new 3rd (Special Wartime) Edition!
From beginning to end, it has been completely
revised, rewritten, enlarged. It has been de-
signed to help you solve manpower shortage
problems—to cut corners on all jobs—to save
valuable trouble-shooting time—to repair cheap
sets at a profit—to substitute existing tubes and
parts—to cut testing time in half—to train new
helpers—and to take the grief out of tough jobs.

TELLS YOU WHAT TO DO . .. AND EXACTLY
HOW TO DO IT

This big new 3rd Edition of the Troubleshooter's Manual
will enable you to handle more jobs—and handle them more
profitably. It is a book thnt will actually put money inte your
pocket—and put it there quick! You don’t have to spend long
hours studying it before it starts working for you! You simply
refer to it every time a set comes in for repair. Nine times out
of ten, you’ll find that it tells you what is causing the trouble
and exactly how to repair it—often without any need for com-
plicated troubleshooting and parts testing.

CUTS TESTING TIME IN HALF

This is a strong statement—but it isn't guesswork. It’s
a fact proved by hundreds of busy servicemen who say
unreservedly that Ghirardi’s Troubleshooter’s Handbook
cuts troubleshooting time from 25% to 50%% or even more!
And no wonder! Its 404-page Case History section alone
gives common Trouble Symptoms, their Causes and Reme-
dies for OVER 4800 RECEIVER MODELS!

75 BIG DATA SECTIONS

Other features in its 75 big data sections in-
clude the MOST UP-TO-THE-MINUTE TUBE
CHART YOU'VE EVER SEEN, with complete
information on EVERY tube type and with
dozens of tips on interchanging them. Also,
there are I-F transformer alignment peaks for
over 20,000 super-hets; a big section on I-F
transformer troubles—and literally dozens of
charts, graphs, and other data compilations you
simply cannot afford to miss.

PLAY SAFE — ORDER NOW

Prevailing paper shortages make It Impossible to

» 9 Addition

Revise assure a continued unlimited supply of thls new Hand-
\ete\y ig book. We'll do our best to meet the greatly increased
x ComP ins ',4 B‘ dam:nd—tI:'ut. to be nbsolut}:lg\:ure.vwe earnestly rloﬁol:-
u! . Wi L]
ow 0“‘ . Pages :;:o’;rfugfy :eufn::e; \:‘i’rr{ln 5 days I?u;oum‘:::ynnt more
*x e
Ma““a\-s" than satisfled. Price only $5 complets ($5.50 foreign),
. busy
The book that ghve wers RADIO & TECHNICAL
e

PUBLISHING COMPANY
Dept. S-73, 45 Astor P, N. Y. 3, N. Y.

N/

5-DAY MONEY-BACK GUARANTEE
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AEROVOX Type -84

Type 484 49, -

01 to 3
Type 684 —600 D-Oc ;nvfd.
T 001 to 5 mfq
Ype 1034~woo v DCw.
= 001 4o -'.m.fd.

004 to o5 ',:If’d‘

@ Those super-sealed Aerovox paper tubu-
lars are just as good as they look. Beneath
that colorful yellow - black - and - red label
jacket you'll find an extra-generously-waxed
cartridge for maximum protection against
moisture penetration. Likewise the extra-
generously-sealed ends neatly milled and
with pigtail leads that won't work loose:
In all climes—from frigid Arctic to torrid
tropics, these paper tubulars are establish-
ing new performance records. Note ratings
and capacities.

e Consult Our Jobber

AEROVOX CORP., NEW BEDFORD, MASS,, U. S. A.

In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
Export: 100 VARICKk ST.,N. Y. C. « Cable: 'ARLAB’
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REPAIRING SPEAKERS TODAY

By BARRY KASSIN

Assistant Editor

HE difficulty in obtaining parts

need not cause the abandonment
of a contemplated change or improve-
ment. Replacement or interchange
can, in many instances, solve the
problem.

The wunavailability of dynamic
speakers, for instance, may be over~
come by replacing the original speaker
with a magnetic type unit. In effect-
ing this replacement, it is advisable to
eliminate the d-c component from the
coil. This is beneficial because the
armature of a magnetic speaker be-
comes energized by the d-c current
and this usually causes rattling. This
is especially true when a high current
tube similar to a 35L6 or S0L6 type is
used to supply the speaker.

Fig. 1 shows a conventional eléctro-
dynamic circuit using a field coil as
combination field and choke.

Fig. 2 shows a p-m dynamic with
a resistance type filter and a p-m
speaker. It is important that the
screens be returned to the d-c side of
the filter. If not, a loud hum will be
heard in the speaker.

Fig. 3 is a suggested magnetic
speaker type connection with isolation
or blocking condenser C, which per-
mits the audio frequencies to bypass
to the speaker. This condenser blocks
the d-c which the power tube draws
under normal operation.

The choke in the plate circuit could
be either an old output transformer
primary with the secondary leads left
open or an iron core choke with a re-
sistance of about 150 to 500 ohms.

An old type magnetic unit will han-

POWER TUBE

CHOKE OR OLD
OUTPUT TRANS.

POWER TUBE

Fig. L.

DYNAMIC, SPEAKER ----

A conventional electrodynamic

circuit using a field coil as combination

field and choke.

POWER TUBE

Figs. 2 (above) and 3 (below). Re-
sistance type filter is shown in Fig. 2.

Note isolation blocking

in Fig. 3.

BLOCKING COND)

FROM DISCARDEDS
DYNAMIC SPEAKERS]
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dle a surprising amount of audio out-
put, if the d-c component is omitted.
In an actual demonstration, an old 5
electrodynamic unit was replaced with
a 5” magnetic speaker. The latter

led up to two full watts with sur-
Ppeoingly fine quality and results.
Originally the speaker was connected
so that the d-c ran through the wind-
ng. The speaker ratiled at less than
one watt,

U-H-F CONVERTER
(Continued from poge 10)

quency, serving as an i-f amplifier and
detector. Or the converter output may
be fed to any broadcast receiver for
u-h-f reception, best results being ob-
tained with a high gain, quiet receiver.
it should be noted that the only
tuned u-h-f circuit, except the oscil-
lator, is placed in the first detector in-
put. In order to keep an approxi-
mately uniform gain on all bands, sev-
eral ingenious circuit improvements
are employed. We find, for instance,
that the cathode bias of the r-f stage
is decreased as the frequency is in-
creased (see S, which cuts in various
extra bias resistors from 4,000 ohms
to 17,000 ohms). We note too that a
F* %9 switch short circuits S; to pro-
additional gain on the three low-
frequency bands. Another improvision
is found in the tuned circuits which
are shunted with graduated resistors.
Further inspection reveals that the
oscillator plate is ungrounded on &
band for additional pickup. The os-
cillator coupling is from the hot cath-
ode of the 65]J7 to grid 1 of the con-
verter through a small (40 mmid)

coupling condenser which favors high

{requencies.

Several filters are included for the
prevention of stray coupling and to
keep the oscillator from radiating into
the power line. A pair of chokes and
condensers are in the power trans-
iormer primary and .0l-mmfd and
750-mmid condensers and choke Ly, is
in the oscillator tube heater circuit,

Using the Converier

After connecting the converter to
the Chanalyst and lining up the latter
for maximum gain the converter is
ready for use. Its operation may eas-
ily be checked by using it as an u-h-f
receiver, as previously suggested. For
sienal tracing, the u-h-f probe should

1sed for minimum circuit disturb-
arnice. Either a signal generator or a
steady a-w station may be tuned in on
the receiver under observation; the

(Continued on page 25)

JACKSON INSTRUMENTS are found
NOT FAR BEHIND THE FRONT!

“Handie talkies” — miniature trans-
mitter-receivers, each not much larger
than a carton of cigarettes—are in
constant use by our fighting men
over-seas,

These important little instruments
are aiding the airplane spotters, the
reconnaissance squads, and even the
commanders whe are directing
attacks.

But occasionally, of course, severe
usage may put these little “talkies”

b i

Kodel 442 Multimeter

JAC

(SO

out of order . .. and then the Signal
Corps experts— quite possibly aided
by Jackson testing equipment— will
soon have the “talkie” back in opera-
tion.

Jackson production is now entirely
‘war work. We are happy in doing our
best toward helping to keep vital war
communication lines oper.

T 7 7
All Jactson employees—a full 100%—are buying
War Bonds on a payeoll deduction plan., Let's
ALL go ail-out for Victory,

Model 652 Audio Oscillator

Sene Etecliccal c%éliny Tnestreeneends

JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, GHIO
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Theé time-
proved character-
istics of Ohmite Resis-

tors enable them to meet
every condition of service. .
and keep going. This has meant
longer operating life for exist-
ing equipment—and consistent
performance in today’s critical

wartime applications.

OHMITE MANUFACTURING CO.

Chicago, U. S. A.

4877 Fleurney Street

Figures ohms,
watts, volts, am-
peres —quickly,
accurately.

Solv es any
Ohm’'s Law
problem with
one setting of
the slide. Send
only 10cin coin
for handling
and mailing.
(Also available
in quantities).
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Send for Ohm's Law Calculator
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BOOK REVIEWS...

RADIO TROUBLESHOOTER’S
HANDBOOK, by Alfred A. Ghirardi,
Author of the Radioc Physics Course,
Modern Radio Servicing and Radio
Field Service Data . . . 744 pp. .
New York: Radio & Technical Pub-
lishing Co. . . . $5.00.

This, the third edition, is replete
with an unusual variety of servicing
data. Mr. Ghirardi presents, for
instance, case histories of common
trouble symptoms and remedies for
over 4,300 models of over 200 makes
of home and auto-radio receivers and
record changers. These data are pre-
sented in step-by-step fashion.

The alignment of I-F peaks of over
20,000 superheterodyne receivers is
featured in another section of the book.
A rapid trouble-shooting chart for
common troubles in home receivers
and auto radio models also appears.

To {acilitate installation of auto-
radios, ignition data for all of the
American passenger cars since 1933
are presented. Gear ratios and dial
directions of auto-radios are also
shown in chart form. A discussion of
auto-radio ignition interference in all
tyvpes of cars appears, too. In addi-
tion, there are wiring diagrams of 88
recent models of American cars.

Presented in chart form, too, are
vibrator buffer-condenser replacement
data, recommended replacement and
electrically comparable batteries for
1,250 models of portable radios, physi-
cal dimensions and electrical specifica-
tions of 12 different makes of 4, B
and A-B dry batteries and packs for
portable and farm radio, grid bias re-
sistor resistance values and wattage
ratings for all self-biased tubes, re-
ceiving tube classification and operat-
ing characteristics and basing data,
tube tyvpes for substitutions, etc. Base
pin and socket connection diagrams
for standard tube RMA bases are also
presented.

There are also chapters on . . . spe-

cial-purpose tubes, transmitting tubes,
cathode ray tubes, U. S. Navy stand-
ard tube types and their nearest -
mercial (RMA) equivalents, U.
Army standard tube types and their
nearest commercial (RMA) equiva-
lents, U. S. Army-Navy preferred list
of tube types to be used in new equip-
ment, modernizing old receivers by
substituting newer types of tubes, tube
testers, interpretation of RMA receiv-
ing tube ratings, and pilot and dial
lamps.

RMA standards also appear in the
following charts . . . molded resistors,
flexible resistors and resistor-cords;
preferred values of molded resistors;
molded mica condensers; power, I-F,
interstage audio and output audio
transformer leads, and proposed sym-
bols for radio schematic diagrams.

Included, too, are a variety of ¢al-
culation charts covering Ohm’s Law,
reactance, resistance, power trans-
former design, etc.

This volume is indeed a handy book
for student and Service Man to have
around.

BASIC ELECTRICITY FOR COM-
MUNICATIONS. by William H.
Timbie, Professor of Electrical Engi-
necring and Industrial Practice, Mas-
sachusctts Institute of Teclnwloqv
603 pp. . .. New York: John Wile,
Sons, Inc. ... B350

A baok of fundamentals written for
workers in communications and indus-
trial electronics. Professor Timbie
presents the basic electrical principles
that every worker must be familiar
with to solve a variety of problems
arising in practice. He discusses such
fundamentals as molecules, atoms and
electrons and protons, as well as vac-
uum tubes and gaseous conduction.
However, both subjects are explained
with extreme clarity so that their use-
fulness is fullv appreciated and under-
stood.

T

RANSFORMERS

First Choice of servicemen!

o STANDARD TRANSF[]RMER

'rnrco

e CORPORATION o«
1500 NORTH HALSTED STREET.

. CHICAGO




-In ithe fifteen chapters, we find dis-
of magnet§ dand magnetic cir-
cuits, inductance and capacitance, elec-
trical communication systems and
Thevenin’s theorem. -This theorem is
guite useful in selving many compli-
¢ » circuits.

~classroom technique of questions
and answers are employed at the con-
clusion of each subject. In addition
typical practical examples are pro-
vided within the discussions.

An interesting assortment of ex-
planatory photographs and schematic
diagrams appear throughout the beok.

WHAT YOU SHOULD KNOW
ABOUT THE SIGNAL CORPS, by
Harry M. Dawis, Office of the Chiéf
Signal Officer, War Department, and
F. G. Fassett, Jr Editor of the “Tech-
nology Re‘mew Massachusetts Insti-
tute of Technology 214 pp.
New$Yg6k W. w. Norton & Co., Inc

2

The Signal Corps, one of the most
interesting branches of the Service,
receives an effective analysis in this
presentation,

Although the details presented are
of a non-technical nature, Service Men
nevertheless will find the data interest-
ing, revealing as it does the fascinat-
ing story of the Signal Corps from its
inception to present day operation.

The book shows just hew a Signal
Corps man is trained and his function
tr=the Servide. Since Army Pho-

_iphy is also a branch of the Signal

Corps, a chapter is devoted to this

phase too.

U-H-F CONVERTER
(Continued from page 23)

generator is, of course, preferable.

The standard signal tracing proce-
dure is then followed. This is similar
to that of .the Chanalyst starting with
the probe tip on the antenna terminal,
then grid, plate, etc., always setting
the Chanalyst multiplier and level con-
trols so that the eye indicator is just
closed when everything is in ture.

Two very important departures from
the: general procedure are strongly
recommended when checking gain in
u-h-f receivers:

(I)—Remove the oscillator tube or
otherwise stop the oscillator to greatly
reduce the possibilities of beats, images
and birdies which are caused by the
signal generator, receiver oscillator
and converter oscillator being closely
coupled.

{2)—Check the gain of i-f tubes and
transformers with an i-f signal fed

e first detector grid instead of
u an u-h- 51gnal at the antenna
ter‘mmal of the receiver. Stability and
accuracy of measurement are thereby
greatly increased.

Jeeps and engineer cars in India and Per-
sia use Ken-Rad Tubes m electronic equxp
-ment for mmntencmce oﬁ commumcafion
Radio the jn,lqnj of Woﬂﬁ Wcr One is

number 1 in commiunications today

Ken-Rad proudly keepi-up: its expanded
production of electronic tubes the nerve
centers of our battle uqifs‘ G‘;sin'g) cease-
lessly from us to all allied forces are the
precision mechanisms which implement
‘the mimél,es’ of electronic engineering
And you whol waitfor your supply of Ken-

Rad-Tubes dre helping in the all-out effort

RADIU TUBES - INCANDESCENT LAMPS - TRANSMITTING TUBES

OWENSBORO

- KENTUCKY

FOIL ANTENNA USES

In many console receivers of the -
older type there are 1o loops installed
and the use of the externadl antenna is
necessary. It is a simple operation for
the Service Man to replace the outside
antenna by running a foil around the
inside of the console. The foil may be
either cemented or stapled on and then
connected to the antenna post of the
receiver. Surprisingly good pick-up
can be obtained from this foil. The
foil ‘'may be obtained from discarded
paper or electrolytic condensers.

Ok %

HUM CURES
Many. receivers develop loud hums
which are due. to the actual  mechani-

cal vibration ecreated by the power
transformer Jaminations to the chassis.
The chassis in tiirn uses the cabinet
as a sound board. The hum is usually
caused by reason of the fastening of
the power transformer to the chassis.
And the chassis in turn acts as a large
lamination because of the extremely
close magnetic field from the trans-
former lamination to the chassis. This
effect may be eliminated by placing 2
small waslier or spacer between the
transformer and the chassis before
mounting the transformer,

Tt has also been found that induced
hunt from the chassis to the second
detector coil may be eliminated by this
procedure.’

25
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® Steatite Insulators
® Ceramic Trimmers

® High Frequency
Circuit Switches

® Volume Controls
® Ceramic Capacitors

® Sound Projection

Controls

Div. of Globe-Union Inc.,

Milwavkee, Wis.

U.S. ARMY |
SIGNAL CORPS |
U. 8. NAVY
APPROVED

NAF-1136-1
PL-68, PL-54
PL-55, JK-26
JK-48, PL-291
NAF-212938-1

Prompt Deliveries

UNIVERSAL MICROPHONE €O ., LTD |
424 WARREN LANE

INGLEWOOD, CALIFORNIA
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WANTED
Man or Woman

with thorough knowledge of

radio and ' communications
circuits and equipment—and
capable of writing intelli-
gently about

technical lines.

Permanent position in New
York City, with excellent

advancement possibilities.

Write, giving full qualifica-

tions.

Box 100

SERVICE
19 East 47th Street
New York 17, N. Y.

them along

REPS ADD NEW MEMBERS

Two local chapters of the Represenua-
tives of Radio Parts Manufacturers re-
port the recent acquisition of two mem-
bers each. The Mid-Lantic chapter has
added I. R. Blair, Box 212, North Wales,
Pa. and C. H. Fryberg, 402 Cherry
Street, Philadelphia, Pa. to its roster.

The Missouri Valley Chapter’s new
members are H. C. Rees, of 2017 Grand
Avenue, Kansas City, Mo. and F. C.
Somers, Jr., 614 City Bank Bldg., Kan-
sas City, Mo.

N. W. Kathrinus of the Mijssouri
Valley chapter has moved to 45 Country-
side Lane, Kirkwood, Mo.

*x  *  ak

AEROVOX REPS VISIT PLANT

Field representatives of the Aerovox
Corporation from widely scattered points
throughout the United States and Canada,
recently held a three-day conference and
plant inspection at the company’s head-
quarters in New Bedford, Mass., follow-
ing their attendance at the annual RMA
Convention in Chicago.

On the way east from Chicago the
group of some 30 representatives, plus

company men and officials headed by S. I.
Cole, Aerovox president, stopped off at
Hamilton, Ontario, to inspect the new
and greatly expanded Aerovox plant.

E I

RTA PUBLICIZING WARTIME SERVICE
PROBLEMS ON COAST

Approximately 85,000 handbills calling
attention to I hat You Should Knrnow
About Radio Service During the National
Emergency, have been distributed to
radio stores by the Radio Technicians’
Association, l.ong Beach, California.
According to Harry E. Ward, Jr., of
RTA, the purpose of these circulars is
to remind consumers that we are at war
and parts are not available as readily
as heretofor. Mr. Ward has found that
the circulars have been very effective in
disseminating this information. The cir-
culars are being distributed to all RTA
member stores. Those who are not mem-

) bers of the association are also being

given a small quantity for distribution.
o
Our couniry is at war. On

the home-front, it is your ¢
gation, small enough sur. .,

|to keep your industry func-

tioning smoothly
duration”.

“for the



PIONEER GEN-E-MOTOR WORKERS 1N

ABSENTEEISM CAMPAIGN

In a recent rally employees at the Chi~
cago plant of Pioneer Gen-E-Motor

pledged their allegiance to a Stay In The
Safety Zone campaign to stop absentee-
is™ and also reduce accidents.

: Safety Zone campaign was pres-
Blevcd by

David Bright, president of

Pioneer Gen-E-Motor, lnvited guests in-
cluded Governor Dwight H. Green of
Illinois ; Colonel Paul G. Armstrong,
Illinois Selective Service Director; Maj-
or General Henry S. Aurand, Command-
ing Ofhcer of the 6th Service Command ;
Admiral John Downes, Commandant of
the 9th Naval District: Wilfred Hans-
ford Gallienne, British Counsul in Chicago,
and many high ranking Army and Navy
officials.
Xk %

TECHNICAL MANUAL DEPARTMENT
AT SUPREME

A new department, providing the pre-

paration of Technical Instruction Man-

uals for manufacturers who have gov-

ent contracts, has been established

apreme Publications, 328 South Jef-
ferson Street, Chicago, Illinois.

The new division will be under the
supervision of M. N. Beitman.

* * *

HENRY TAYLOR ON AIR FOR FADA

Henrv J. Taylor, war correspondent is
now broadcasting daily for Fada Radio
and Electric Company, Inc., Long Island
City, New York, He is on the air over
WJZ, from 11:05 to 11:15 P. M., Monday
through Friday.

E R
MEROES TALK TO JENSEN EMPLOYEES
Two heroes, who have been decorated

with the Order of the Purple Heart,
Fireman 1st Class A. W, Ambler of the
U. S. Navy and Sergeant J. E. Barry of
the U. S. Marines, spoke recently to em-
ployees of Jensen Radio Manufacturing
Company, Chicago, Illinois,

Meissner “Plastic” I.F. Transformers are
ideal for replacements . . . especially

where space is limited, yet superior
..only 114 inches

performance is required .
square and 2145 inches high.
SUPERIOR CONSTRUCTION .

plastic coil form and trimmer base eliminates separate parts .

. . one-piece molded

l§

unit has greater stability . . . fully pretected against the eﬁ'ecﬁs of
humidity and temperature changes.

No. 16-6649 . .. 175 kCG o 8w

No. 166652 . ..262 ke . . .

No. 16-6658 . . . 456 kc. . .. Can be used in either input or output

positions. .

. « List price $1.10 each.

For better performance replace with Meissner “Plastic” 1. F.
See your Meissner distributor.

Transformers, . . .

MT. CARMEL, ILLINOIS

RESISTANCE AND TRANSFORMER
COUPLED DRIVE DATA FOR 28D7

An engineering news letter covering sev-.

eral methods of driving 28D7 tubes has
been released by Sylvania Electric Prod-
ucts, Inc., Emporium, Pennsylvania.

The news letter provides distortion and

power output data as well as circuit dia-

grams showing uses of the tubes in
various applications.
METAL AND RUBBER SCRAP

ARE STILL URGENTLY NEEDED.
BE CERTAIN TO SAVE AND
CONTRIBUTE YOURS.

§. I. COLE ON RMA EXECUTIVE
COMMITTEE
5. 1. Cole, president of Aerovox Corpora-
tion, was recently elected a member of
the Executive Committee of the Radio
Manufacturer’s Association at its annual
convention held in Chicago.

K%

RADIO DATA HANDBOOK

A 48-page Radio Data Handbook, edited
by Lieut. Nelson M. Cooke, United States
Navy, U. S. Naval Research Laboratory,
Washington, D. C. has been published by
Altied Radio Corporation, 833 West Jack-

son Boulevard, Chicago, Illinois.
The book is divided into four parts:
mathematical data, radio and electronic

(Continued on poge 28)
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JETT
TESTERS

Although some older designs are no longer
obtainable several alternate models are avail-
able to you under Government requirernents.

TRIPLETT ELECTRICAL INSTRUMENT CO0. =+ BLUFFTON, OHID

PRODUCTS

Walsco RADIO CHEMICALS

® Speaker Cements

® Cements For Plasfics

® Special Adhesives

® Contact Cleaning Fluidi
® Noise Eliminoting Compounds
® Rodio Lubriconts

\'—.
Walsco RADIO HARDWARE

® Dial ond Knob Springs
® Trimounts, Set Screws

Walsco CABLES, BELYS

Of course—we are concentrating our

rers of efforts on war production—but not
Manufdrl"aoou*cfs for o second are we neglecting the
(o] r5. RADIO SERVICEMEN who require so
WALSC uipment M“""f;ﬁm)ae" many WALSCO RADIO PRODUCTS
unicatio” Eq 4 Radio Rep to keep the radios of their customers
For Comm Sf},ooll an Hills, Cotif. in perfect working order, Write to-
Laboratoriel pivds peverly day for WALSCO Catalogue No. 112,
nta Monlca giving complete information obout

9306 S¢ WALSCO PRODUCTS.

pept ©
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NEWS
(Continued from page 27)

formulas, engineering and servicing jn-
formation, and a complete set of four-
place log and trig tables.

Formulas are given for decibels, e
ance, capacitance, inductance, reac. e,
resonance, frequency, ( factor, impedance,
conductance, susceptance, admittance,
transients, peak average and RMS volt-
age and current values, meter shunts and
multipliers, vacuum-tube constants, etc.

Data section contains such subjects as
radio color codes, interchangeable tubes,
pilot lamps, plug-in ballast resistors, coil
winding.

Copies are available froni the publisher
at 25¢ per copy.

*® * *
FORMER RADIO SERVICE MAN WINS
WAR PRODUCTION AWARD

Lawrence Handler, former Service Man
and “ham,” recently received a substantial
suggestion award from the Westinghouse
L.amp Division, Bloomfield, N. J,, where
he is a maintenance foreman for an idea

that has hoosted production of radio tubes
needed for war communication equip-
ment.

His idea to change the design of a
machine tool fixture has resulted in an
average daily saving of nine production
hours and critical materials by prevent-
ing tube breakage, engineers reported.

The fixture is essentially a collar-like
device which fits over the end of the tube
mechanism to hald it in place while the
glass bulb is sealed around it. In order to
release this collar after cach sealing
operation, it formerly was necessary to
hammer it back to its original position,
thus sometimes damaging the fixture
and cracking the tube glass.

In searching for some way to avoid
this damage, Handler hit upon the idea
of installing three metal ‘jaws’ on the
fixture which would pull the collar to
its original position and eliminate the
need of hammering.

Mr. Handler also concluded that if
ball bearings were installed on the fix-
ture, it would eliminate the motion caused
by friction when the collar was released.
This motion had heen another fre e
cause of injury to the radio tubes.

x =

BUY UNITED STATES
WAR SAVINGS BONDS AND STAMPS
EVERY PAY DAY



NEW RMA RESISTOR-CONDENSER
COLOR CODE WALL CHART

A new color-code wall chart, with com-
plete RMA resistor and condenser color
codes and also color code marking
arrangements used by all resistor and
molded mica condenser manufacturers has
jv een issued by the Radio & Techni-
¢u  ablishing Company, 45 Astor Place,
New York City, in conjunction with the
release of the new 3rd edition Kadio
Troubleshooter’s Handbook by Alfred A.
Ghirardi.

The chart may be obtained by writing
to Radio & Technical Publishing Com-
pany, enclosing a 3c stamp fo cover post-
age.

I A

NEW HIT RECORDS

A new album of Hit records has been
released by the Classic Record Corpora-
tion, 2 West 46th Street, New York City.
The recordings are by the Korn Kobblers

and are entitled Dowen on the Farm.
b * »

RMA OFFICERS ELECTED

At the recent RMA meeting in Chicago,
Paul V. Galvin was reelected president.
Reelected as vice-presidents were Ray E,
Sparrow and M. F. Balcom. Mr. Bal-
com hcads the tube division and Mr.
Sparrow the parts division. R. C. Cos-
grove was clected vice-president and
chairman of the set division. Thomas A
White, newly elected vice-president, was
alsu elected chairman of the amplifier and
sound equipment division. W. P. Hilliard
was also clected a vice-president.  Leslie
F. Muter was rcelected treasurer and
Bond Geddes was also reelected to his
posts.
*k & 0w
A" WOX WORKERS HEAR SERGEANT
BARNEY ROSS

Sergeant Barney Ross of the Marines
visited with several thousand workers at
the Aerovox Corporation plant in New
Bedford, Mass., recently.

Ross, who visited the Aeravox plant
through arrangements made by the War
Department and by S. I. Cole, president
of Aerovox, told of the trials and tribula-
tions experienced by his buddies during
eight months’ stay in the Solomons. He
made it plain that our civilian privations
and inconveniences are trivial compared
with what our fighting men are doing.

% ok

UNIVERSAL INSPECTOR WINS BOND
FOR AIR APPEARANCE

Mrs. Florence Hillstead, inspector at the
Inglewood, California plant of the Uni-
versal Microphone Company, was re-
cently selected as a typical war worker
and chosen to appear on a CBS broad-
cast featuring Billie Burke. For her

cfforts on the program, she was awarded
a $25.00 war bond.

Some Things are

o
{° ceeam ol
| WiTH COFFge Dj’

HERE are nc substifutes for some things
that are scarce today. There are no

those called to the colors.

duction out of each unit of labor.

the facts that speed repairs. N

REALLY Scarce Right

“ersatz” servicomen to take the placés of

But, there are just as many, and more,
r sets needing repair. And you, brother 3A
or 4F, have to see that they're repaired.
Teday it's your patriotic duty to ration
your time; use it so you get the utmest pro-

Use your testing instruments—employ the
latest servicing techniques —and reach for
one of your thirteen RIDER MANUALS before
you begin each job. These volumes lead
you quickly to the cause of failure; provide

It isn’t practical or patriotic to waste time
playing around, guessing-out defects. Today
you must work with system and certainty.
RIDER. MANUALS provide you with beth.

Now"*

“ =

RIDER MANUALS

Volumes X to V). ................ $11,00 each
Volames VI te 11)......... 8.25 each
Volumes | to V, Abridged. ... .............. $12.50
Automatic Record Changers and Recorders.... 6.00

OTHER RIDER BOOKS YOU NEED
The Cathode Ray Tube at Work °

Accepted authority on subject...... .... .$3.00
Frequency Modulation

Gives prineiples of FM radio. ... ......, 1.50
Servicing by Signal Tracing

Basic method of radlo servieing.......... 3.00
The Meter at Work

An elementary text on meters....-....... 1.50
The Oscillator at. Work

Huw to use, test and repalr.. ... ....... 2,00
Vacuum Tube Voltmeters

Both theury and practlce,...... .....-... 2.00
Automatle Fraquency Control Systems

— ajo -autumatic tuning systems... oo 125

A-C Calculation Charts

Two Lo five times as fast as slide rule. .

More fool-proof. 160 pp. 2 colors. ... .. .,
Hour-A-Day-with-Rider Serles —

On Alternxting Currentz in Radio Receive

On “‘Resonance & Allgnment’'—0n **Automatic Vol=
ume Contrul”’—On *'D-C Voltage Distribution’’

90c each

JOHN F. RIDER PUBLISHER, INC.~

404 Fourth Avenue +* New York City

Export Divition: Rocke-International Electrie Corp.
100 Varick Street New York Clty. Cable: ARLAB

RIDER MANUALS (o ms

SPEED REPAIRS — AND VICTORY”

LAMINATED PLASTICS DISCUSSED AT
INSTITUTE MEETING

A new era of peacetime consumer ap-
plications of laminated plastics appears
to be on the horizon, according to For-
mica engineers and chemists who ap-
peared at the recent annual meeting of
the Ohio Mechanics Institute, Cincinnati,
Ohio.

The program arranged by D. J.
O’Conor, Formica president and board
member of OMI, revealed that laminated
plastics will be utilized in a variety of
postwar -applications with many new in-
novations. The two limitations, namely
color and heat resistance, have been over-
come to a great extent, thus eliminating a
laminated plastic production problem.

NEW HEADSET FOR SIGNAL CORPS

In view of the peculiar construction of
new helmets worn by American soldiers,
Signal corps engineers in association
with engineers of private industry have
developed a compact flat-type headset,
which fits under the helmet. An interest-
ing feature of the new headset is a soft
plug which fits into the orifice of the
outer car, thus eliminating outside noises.
These inserts afford increased sanitation
too, for each user receives a new insert
with the headset issued to him.

The headset is said to have a very flat
frequency response and can be used very
effectively for both telephone and radio
work.

SERVICE, JU
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* Clarostat continues .o be engaged 100%
in the most important job of all-winning the
war—on land, ses and in the air.

But after viciory has been won. Clarostat
promises the trade—servicemen. jobbers and
Gthers—that Clarostat products fot initial and
replacement uses alike, will once more be
genserally available for peacetime pursulfs.
Meanwhile, let's keop ‘em rolling!

% CLARDSTAT M66 €O Inc 2857 N 6 81 Ercgilyn ®.Y

FACTORY
SERVICE DEPT.

has a large stock of
Record Changer Parts.
Also replacement parts
for all FADA MODELS,
as well as a completely
equipped SERVICE
DEPARTMENT.

FADA OF NEW YORK

928 Broadway, New York, N. Y,
Tel.: GRAMERCY 7-0951-2

o NEW
p;%&oua

G. E. ADDS SELENIUM STACKS TO.
RECTIFIER LINE

Selenium rectifier stacks have been added
to the G. E. tungar and copper oxide
rectifier line.

As is the case with other types of
metallic rectifiers, the Selenium stacks
can be arranged to obtain higher current
putput by connecting the stacks in paral-
lel. Higher voltage ratings can be ob-
tained by connecting the stacks in series.

An important advantage of the Selen-
ium stacks is their light weight and
small size. They are both lighter in
weight and smaller in overall size than
any other type of‘ metallic rectifier.

*

NEW TALK-A-PHONE

A new master station and sub-station
unit, LP-77, is now available from Talk-
A-Phone Manufacturing Company, 1219
Van Buren Street, Chicago, Illinois. It
utilizes in any combination up to ten,
both master stations and a néw selector
type sub-station. Master stations may
carry on a completely private conversa-
tion between each other without inter-
ruption or eaves-dropping by the remote
stations, and, in addition, may communi-
cate with the different sub-stations at
will. Any master station may also have
a private sub-station with which no other
master can communicate or listen in on.

Operation on the system is 110 volts.
a-c/d-c. These systems are available in

10, 20, 30, 40, 50 etc., stations.

NEW RCP TEST INSTRUMENTS

Three new test instruments, a pocket-
size multimeter, output meter and volt-
ohmmeter have been introduced by Radio
City Products, Inc., 127 West 26th Street,
New York City.

Model 442 is a compact multitester

with a 200-microampere movement and
a sensitivity of 5,000 ohms per volt. It
has four d-c milliammeter ranges: Q-O.
3/6/30/150 (with a first scale division
of 5 microamperes) ; four d-c voltmeter
ranges: 0-6/150/300/1,500 (with a first
scale division of 0.1 volt) ; four a-c volt-
meter ranges: 0-6/30/150/600 (with a
first scale division of 0.1 volt) ; four out-
put voltmeter ranges: 0-6/30/60/15M/<00
and four decibel ranges from —6 to 4 b.

The output meter, model 471 (reccnier
type a-c voltmeter) has a constant im-
pedance of 4,000 ohms. All resistors are

precision wire wound, and, said to be ac-

curate within 1%. Five voltage ranges
are available by turning a selector switch:
0-1.5/6/15/60/150. A self-contained con-
denser for blocking any d-c components
is connected to separate terminals.

The test meter, model 481, has a meter
sensitivity of 50 microamperes. Its d-c
voltmeter readings are from 0.1 to 1,000
volts; d-c milliammeter readings from 0
to 100 millamperes; resistance measure-
ments from 0.1 ohms to 10 megohms.
Energy for resistance measurements is
supplied from self-contained batteries.

* * %

AMPERITE THERMOSTATIC DELAY
RELAY

Delays from 1 to 100 seconds a id
to be possible with a new therm.__:tic
delay relay, developed by the Amperite
Company, 561 Broadway, New York
City. The helay is compensated for am-
bient changes of —40° to +100° F. It
can be furnished in single pole,
normally open or normally closed.
tacts are capable of handling up
amperes, 115 volts a-c or d-c,

The unit is hermetically sealed i
inert gas to assure clean contacts at all
times. Replacements can be made easily.
Fits standard octal radio base,

L

BONDS — BONDS — BONDS
KEEP BUYING ‘EM — AS MANY AS
YOU CAN. THERE'S NO BETTER WAY

TO HASTEN ULTIMATE VICTORY

SUPREME INSTRUMENTS CORP, SREENwooo

30

GUA RDING!

COMMUNICATIONS

WHERE THE GOING
IS TOUGH /

The famous 504-A and other
SUPREME Testing Instru-
ments are on active duty in

all parts of the world. Now
more ruggedly built, more
accurate and dependable
than ever, SUPREME Instru.
ments will be your logical
choice when victory is won.
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3l PREME

TESTING INSTRUMENTS
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GREENWO0OD,

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of
SERVICE at 19 E. Forty-seventh St., New York
Il City, giving the old as well as the new address,
and do this at least four weeks in advance. The
Post Office Department does not forward maga-
zines unless you pay additional postage, and we
cannot duplicate copies mailed to the old addres
We ask your cooperation.




ULTRA-SMALL OIL-FILLED

; CAPACITORS
A series of ultra small oil-impregnated,
o1l-filled capdcitors for use in assemblies
where both space and weight are at abso-
lute minimum, have been announced by

Aerovox Corporation, New Bedford,
Mass. Originally designed as metal-
cased alternates for mica capacitors, these
oil tubulars, known as type 38, are now
being used for newly-designed equip-
ment. )

The metal case on the capacitor is
capped by an Aerovox double-rubber-
bakelite terminal insulator assembly. Units
‘are available with both terminals insul-
ated or with one terminal grounded to
the case, and pigtail terminals. They are
normally supplied without outer sleeve,
but can be had with insulating jacket
adding 1/16" to diameter and length (1
and 3/16" long, 5/16"” and 7/16"” diam-
eters). Castor (Hyvol) or mineral oil
impregnant and f{ill, is used. The d-c
working voltage is 300 to 800. Capaci-
tances are from {)01 t@ 01 mid.

OHMITE €1 RC u I.AK SLIDE-WIRE
RHEOSTAT )
. nebstat-potentiometer, designed espe-
cially for low resistance, low wattage
applications, has been developed by
Ohmite Manufacturing Company, 4835
Flournoy Street, Chicago, 44, Illinois.

In the unit a length of resistance wire
is stretched tightly around the outside
of a cylindrical core which is bonded
to a ceramic base. The wire is firmly
anchored to two terminals. Contact to
the wire is made by a phosphor-bronze
spring arm which is connected to a third
terminal. The provision of three term-
inals allows the unit to be used as a
potentiometer or voltage divider.

The maximum resistance which can
be supplied on this unit is approximately
1 ohm, while the minimum total resist-
ance can be made approximately 0.1 ohm.
Since the contact arm travels along the
wire from end to end, the resistance varia-
tion is stepless. Shafts for knob control
or for screw driver control can be
supplied. These units are made to order
to suit the particular application and in-
duiries on this basis are welcomed.

////////1 ya

Midget sockets, handles, open end wrenches, etc.,
specially designed for hard-to-get-at radio, carburetor and

. made under Wdlden Worcester’s rigid

standard . . . extremely strong and rugged. You can
depend on Walden Worcester tools . . . backed by a plant

plete catalog.

with over 36 years experience in “know-
ing how" to build the best. Send for com-

PLANT-BROADCASTING UNIT
A standardized and packaged unit for
voice-paging and music broadcasting has
been announced by the Operadio Manu-
facturing Company, St. Charles, Illinois.

The unit operates 20 to 40 loud speak-
ers and covers an area of up to 100,000
square feet.

The control cabinet can be located near
the telephone switchboard, or placed in
any convenient location with connection
to the microphone and key cabinet at the
switchboard. Paging calls may be sent
over the system while music is being
played by means of an automatic control
which decreases the music volume.

In the unit is an 8” p-m monitor
speaker, automatic phonograph for 10”
and 12” records, voltage amplifier and
power amplifier. A dynamic microphone
is also supplied.

THERMOSTATIC-CONTROLLED

WAVEMETER
E. O. Thompson of the Philco Engine-
ering Department and David Sunstein of
the Philco Factory Organization have
been ofticially cited by the WPB for their
development of a thermostatic control
to be used in a wavemeter. The device
is self-compensating,.. permitting com--
plete control of the control coil regard-
less of temperature variation. Thus fre-
quency stability, is said to be maintained.
at all times.

BUY UNITED STATES
WAR SAVINGS BONDS AND STAMPS
EVERY PAY DAY
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@ If your jobber cammot supply you, mail
your order to Frank Fax, Dept. S.7, Sylvania
Electric Products Inc., Emporium, Pa.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION

32 & SERVICE, JULY, 1943

JOTS & FLASHES

tional Union. . 33,000 ad-
ditional squate feet leased for

| ., g TILL more space required by Na- |
|

 offices and laboratories” for research

engineering department. ,:. . glad to
have Utah advertising back "again
smrtingtin this issue . . . E. L. Fein-

inger heads new General Electric di-|

vision handling resin and insulation
materials . . . we liked Hallicrafters
card congratulating the U. S." Army

| Signal Corps on their 83rd Birthday

. a grand gesture . . . Allen B

| DuMont Laboratories, Inc., has just

filed with the FCC a request for the

| reinstatement of a commercial televi-
sion station application for Washing-
. Universal Microphone

ton, D. C. .
Co. appoints Richard Hume depart-
ment supervisor and stores manager

. . . Federal Manufacturing & En-|
gineering Corp., Brooklyn, N. Y.,

awarded white star for their Army-
Navy “E” pennant . . . Sylvania Elec-
tric Products, Inc., has purchased
manufacturing facilities, including

plant and machinery, formerly operat-

ed by Electro Metals, Inc.,, of Cleve-
land . . . congratulations for winning
Army-Navy “E” production- award to
Cannon Electrical Development Co.,
Los Angeles; Heintz & Kaufman,
Ltd., South: San Francisco; General
Instrument Corp., Elizabeth, N. J.;
General Electric Co., plastics depart-
ment, Pittsfield, Mass.; Radio Speak-
ers, Inc,, Chicago . . . Lafayette Ra-
dio Corp. of Chicago appoints Joe
Marcey city sales manager . . . new
Sylvania  offices and warehouse
opened at 685 Whitehall St., S.W,,
Atlanta, Ga. . . large new addition
being added to The Engineering Co.
plant in Newark, N. J. . . . production
facilities to be increased by 50% .

how about you Service Men sending’

in some good servicing hints for pub-
lication in SERVICE . . . they might
be of assistance to men in other parts
of the country . . . we’ll pay you for
such material as is published . , . Wwe
can also use good photos of your

| work bench: and shop interiors .

keep buying War Bonds . . . that’s the
best way to get hostilities over with
quickly . . . then you can once again
get back to normal merchandising

. might be a practical idea to start
thinking about the lines of sets, tubes

| and components you'll stock and sell

after the war . . . play ball with those
manufacturers and distributors who
have been and are still cooperating
with you under war time stress, de-
spite their inability to supply all your
merchandise requirements . . . and re-
member to
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TESTED ON AN ATOLL

. N a tiny strip of coral . . . an observation post
pierces the dawn with cryptxc messages that, may
spell the difference between victory and defeat. Duty on
this speck on your map calls for iron men and de-
pendable equipment.

Under the toughest of conditions . . . under the
roughest of handling . . . far from sources of replace-
ment . . . parts must work—for men’s lives hang in the
s final test on tiny
atolls, in steaming jungles, on burning sands in all
parts of the world—from pole to pole.

A shooting war is also a talking war. The weapons of
communications must have the same dependability and
non-failing action as weapons of destruction. These
qualities are built into Utah Parts at the factory where

PARTS FOR RADIO, ELECTRICAL AN ELECTRONIC DEVICES, INCLUDIRNG
SPEAXERS, TRANSFORMERS, ViBRATORS, VITREOUS ENAMELED RESISTORS, |
WIREWOUND CONTROLS, PLUES, JACKS, SWITCHES, ELECTRIC MOTORS

*

soldiers of production aré working 100% for Victory.
In Utah laboratories, engineers and technicians are
working far into the t developing new answers to

ication problems—making improvements on

devices now in action.

‘But “tomorrow” all this activity, all this research,
all this experience learned in the hard school of war,
will be devoted to the pursuits of peace. Thanks to the
things now going on at Utah—there will be greater
convenience and enjoyment in American homes . . .
greater efficiency in the nation’s factories. UTAH
RADIO PRODUCTS COMPANY, 816 Orleans Street,
Chicago, Ill. Canadian Office: 560 King Street West,
Toronto.InArgentine: UCOA Radio Products Co., SRL,
Buenos Aires. Cable Address: UTARADIO, Chicago.




But why wait till the war ends? How about some
help for ‘servicemen in meeting their preseus prob-
lem7 \With this plan National Union answers iha;t

here at National l}nlon. Our all-out war produc-

Plan is fully explame,
tion by

1s added greatly to our manufacturing facili- ig;ladly* send on reque:

K, NEW JERSEY LANSDALE, PENNSYLVANIA

SR

Transmitting Tubes Cathode Ray Tubes Receiving Tubes
Yolume Controls Photo Electric Cells .Exciter Lamps

-«

Special Purpose Tubes Condensers
{ Panel Lamps Flashfight Bulbs




