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Teliy strikes a
happy note-

/ Felix has his share of worries, just like every other
radio man . . . work piling up, parts hard to get; over-
head mounting, hours shrinking into minutes. In fact,

when you think about it, this should be a picture of a
well-disgrunded service man.

Then, what's the smile for? Last month Felix read
about the C-D Capacitor and straight way had his
name added to our mailing list. (Didn’t cost him a
cent). Now look at him, after reading only one issue!
What did he discover? A practical service story that
opened his eyes to a quick, easy way of cracking a
tough-nut problem. What a break!

Mavbe you’d like to join our happy family of Capacitor
readers? Then do as he did. Write to “The Capacitor”,
Cornell-Dubilier Electric Corporation, South Plain-
field, New Jersey.

DO YOU HAVE THIS CATALOG?

S‘?—)\:‘l‘& Another C-D help. These
y” charts arve available in two
useful sizes; one for your wall
and one for your pocket. Both
include Army-Navy coding
and RMA standards, Ask
your local jobber for a set.

Here at your fingertips is all
the information you need on
capacitors. Smart servicer's
remember only one line ., . .
one name for their capacitor
needs: Cornell-Dubilier. Send
for Catalog #195.

STOUT HEARTED BEAVERS

Small in physical dimensions;
giants in quality. Even when
you use them in heat and
high humidity, these little
Blue Beavers are “all there”.
They're Jobuny-in-the-spot
for small space mounting,
too.Ask your jobber.

MICA * DYKANOL PAPER + ELECTROLYTICS

JOBBER DIVISION: NEW BEDFORD, MASS. Other plants at So. Plainfield, N. J., Worcester, Mass. and Providence, R. |,

WWW americanradiohistorvy com
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...when you handle

OUNDS too good to be true,

eh? But it’s a fact—this is
why: . .. Ever stop to think how
many homes have one or more
G-E lamps, fans, irons, refrig-
erators, and other appliances,
aside from G-E radio sets? The
G-E monogram is everywhere—
famous sign of quality and
owner satisfaction. Right in
your area, thousands of G-E
products, by their dependable
performance, are pre-selling

J

L MADE i USAS

IH | Il
rudio tubes

radio owners on the fact that
tubes carrying the G-E mono-
gram are the BEST! .. . As a
G-E radio tube dealer, put this
army of 24-hour home sales-
men to work for yox—then
watch profits increase! Don’t
delay. Write for information
about G-E tube selling rights to:

Electronics Departinent,
General Electric Company,
Schenectady 5, New York.

| "of salesmen is
workmg for

Ly
Jerel:‘y fube edon
/Iavvlte My .,-/Z) q;m'
e (2§74 074
V
Geertitle e,
ETarra'rte,,,J ses B “be
p Rys, i D00k Le
Yee e olb}/ € /o ,701(;«

GENERAL @) ELECTRIC

176-E1-8830
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EDITORIAL

HILE polis or surveys have never

been taken too seriously by many

of the technical group, significant
data presented in recent projects appear to
have changed these views. I‘or the sur-
veys have proved that they provide an
effective guide to not only purchasing re-
quirements, but to important trends and
plans.

An enterprising Service Man proved this
quite effectively recently. Before expand-
ing his shop, he decided to survey the com-
munity to both determine prospective
servicing sources and what additional
equipment might be necessary for any new
servicing efforts.

It was believed that while homes offered
a substantial medium for servicing there
were other interests that could be served.
As a result, offices, schools, hospitals, taxis,
garages, hotels, auditoriums and a few pub-
lic buildings were polled.

While the survey consumed many days
and was not too simple to conduct, the
results proved the effort well worth while.
IFor this Service Man found that quite a
few of the plans he had made and believed
quite necessary would have to be com-
pletely revised. He found, for instance,
that only certain types of receivers were
in imumediate need of servicing; antennas
were a major servicing factor in certain
parts of the community; intercommunica-
tion svstems in plants and offices were in
need of repairs and a maintenance service;
and the local school system had been in
need of repairs for months. In contrast,
the Service Man found that taxis would
not need a repair service now, because of
the possibility of new cab shipments. He
had also assumed that the hospital svstem
would require a complete overhauling. He
was right. but funds would not be avail-
able for at least a year. Many other simi-
lar important income-producing facts were
disclosed. As a result it was possible to
prepare an evaluation of the services that
might he offered and equipment that might
be needed. The receivers and associated
equipment that were to be serviced dic-
tated the purchase of the proper assortment
of components, accessories and tubes, and
test equipment.

While all surveys are dated, they do
serve as a barometer and prev allmg condi-
tions can be used as a guide to accuracy.

'V\"hether conducted in an eclaborate or
simplified ])rocedure, the survey offers basic
information that is certainly more useful
than that obtained in a guesswork proce-
dure. Try it!

lll
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Right on your door, every visitor will see this smart, modern decal —
and know your shop is operated by Bonded Electronic Technicians.
Here, where your profits start, your doorway becomes a sales-aid.

And this is only the beginning. Wall banners, displays, job record

cards—the Raytheon Bonded Electronic Technician will have plenty

of these to help build a substantial, money-making radio service

business. See your Raytheon distributor today. Find out how you can

qualify to become a Bonded Electronic Technician. Join the practical,

responsible business men known to their communities as Bonded
Electronic Technicians.

% = 3 O

"RAYTHEON e

MANUFACTURING COMPANY
RADIO RECEIVING TUBE DIVISION

>

Another reason why it pays to qualify as a Raytheon
Bonded Electronic Technician.

NEWTON, MASS. *» NEW YORK * CHICAGO

.,\\_—/‘
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Ei'e initials “CRL' n
tte D armond stand For Certrolab

Théy are an integral part of tae
Centralab name, and for mome thar
a qucrter of a century have repee-
santed the utmast in engineering
s<ill cnd precision . . . the height o°
manufacturing perfection.

Bot irf ariginal equipment and is
rzplazements, the symbtol “CRL" is
the Mark of Quality.

. .« Always specify Cantrdab.

Caramic Higk Vollage Capaxitars
Bulletin 814

Czranmic High ¥Ysltage Copacitors
Bull26n 314

AL did = (=N &
Division of GLOBE-UNION INC., Mdwoukee @{ ({\

____ﬁp—'j)i_—- Variable Resis ors
PRODUKLERS OF g i @J’J Bullet n 097 Tubular Ceram ¢ Selector Swtches
e

Capocitors Bolketie 522

Zeramic Trimvers Bulletins 630
Bullet m 625 and 386
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Copyright 1946, Stamford Elsctric Products Co., Ine.

ol

meet the family..

1COME family trees may boast quality as well as quantity. Ask to

more branches, but our fruit’s see the Stamford “60”! Give them
—" all hand-picked. There are no a try! You'll do a better service
femor:s in the Stamford “60” line. job; you'll know real satisfaction
Even the smallest are built like in using the finest parts made., For

giants; you couldn’t want a stouter the address of your nearest Stam-
crop of transformers. We designed ford “60” jobber and other informa-
the 60 transformer types that cov- tion, write: Stamford Electria Prod-
ered all your replacement needs in ucts Co., Inc.,Stamford, Connecticut.

SERYICE, JANUARY, 1946
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The Treasury Department acknowledges with appreciation the publication of this message by

SERVICE

This is an official U.S. Treasury advertisement prepared under the a¥ispices of the Treasury Department and War Advertising Council
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A PERSONAL MESSAGE TO EVERY
USER OF THE SPRAGUE TRADING POST

had to increase our advertising budget in drder to buy

With the gradual reappearance on the market of peace-
time radio parts and equipment, it becomes obvious that
the four-year-old Sprague Trading Post has outlived
its usefulness. Rather than buy old materials, you will
want factory-fresh new ones. Instead of trading obso-
lete equipment, you will now want to avail yourself of
the many developments that wartime engineering has
produced.

Thus. we are sure that the thousands of radio men,
amateurs, experimenters, instructors and those in the na-
tion’s armed forces who have benefited through this free
buy-trade-sell advertising service will fully understand
our reasons for discontinuing it with the December is-
sues of the six leading radio magazines wherein it has
appeared.

In clesing this chapter of Sprague cooperation with
our friends throughout Radio, it is interesting to reca-
pitulate briefly:

During the life of the Sprague Trading Post, ap-
proximately 12,000 individual classified advertisements
were run absolutely free of charge. As a result, hard-to-
get equipment was made rapidly available through those
who no longer had need for it. Tubes, test equipment,
manuals, receivers, transmitters, and dozens of other
items including complete service shops were bought,
sold and exchanged in tremendous quantity. So many
ads were sent in to us that, on several occasions, we

* Trademark Reg. U. S. Pat. Off.

enough magazine space in which to accommodate them
all. All told, we invested over $70,000.00 to make this spe-
cial wartime service as effective as was humanly possible.

What does the Sprague Products Company expect to
get out of all of this? Well. the answer to that one is
easy. It is simply that we believe that anything we can
do to help our friends is good business for us. Now
that Sprague Capacitors, *Koolohm Resistors and Test
Equipment are again becoming available in complete
lines, we believe we can count on the loyal support of
every radio man we tried to help when the going was
tough. We believe we can count on you to use Sprague
materials wherever possible—and if you do, we assure
vou that you will be getting the best; most dependable
units money can buy.

Meanwhile, should any new opportunity for a co-
operative service such as the Trading Post present itself,
you can count on Sprague to render it to the utmost.
Not only this, but I'll personally welcome suggestions
and correspondence along this line from all of you who
have benefited even a little through the Sprague Trad-
ing Post effort during the hectic wartime years.

SPRAGUE PRODUCYS CO., NORTH ADAMS, MASS.

SERVICE; JANUARY, 1946

WWW americanradiohistory com

AND EXPERIMENTAL NEE

¥ |
D

7



SYLVANIA NEWS

RADIO SERVICE EDITION

JAN.

Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1946

RADIO SERVICEMEN KNOW THEIR BUSINESS; HAVE
COUNTRY'S COMPLETE CONFIDENCE, SURVEY SHOWS

National Research Bureau
Reports Findings to Sylvania

A recent nationwide, independent survey
—conducted by one of America’s leading
market research organizations — reveals
that not only do 93% of the thousands
of set owners interviewed firmly believe
that the radio serviceman does a good

job, but also that 89% say he charges a
fair price for his work!

That’s a flattering record — since the
ground covered was scientifically se-
lected, both from the geographical distri-
bution standpoint and income group.

WHAT THIS MEANS TO YOU

To radio servicemen this means they
are virtually assured of the continuance
of this public trust in the busy years
ahead. For, if this confidence was main-

tained throughout the pastdifficult period,
it certainly may be expected to continue
—and grow—in the following years, when
the millions of radio tubes and parts
needed will be available.

All of this spells opportunity for the
radio serviceman. Knowing that he has
the public confidence, he can combine
the other ingredients of quality compo-
nents and high class equipment, backed
by aggressive promotion, to form an un-
beatable recipe for success.

Now that the war’s over, radio tube pro-
duction is rapidly getting into its stride.
All the pre-war tubes should be avail-
able gradually —and along with them
will come the newly developed tubes,
or improvements and modifications of
some of the older ones.

So to keep you in step with the latest
tube characteristics and base diagrams,
we at Sylvania are having prepared a
brand new Radio Tube Characteristics
Sheet as well as an up-to-date Base Chart.

You can get both your copies— free—
from your Sylvania Jobber or send your
request direct to me at Emporium, Pa.

(=

SRS S e A S e

B i e St

35\ !

This is the |
special poster—in color—

; 3 |
mailed to radio servicemen with Sylvania News |

= -

SYLVANIA % ELECTRIC

Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

8 © SERVICE, JANUARY, 1946

www.americanradiohistorv com



SERVICE

A Monthly Digest of Radio and Allied Maintenance

TELEVISION AND THE SERVICE MAN

HILE television at present is
VK/ in a state of flux, the Service
Man will find it to his ad-
vantage to become acquainted, even
superficially, with some of the prob-
lems of this new field.
The FCC rules governing the broad-
cast of television signals contain many
facts of interest to Service Men.

FCC Rules

Thirteen channels have been as-
signed for television broadcast, six
between 44 and 88 mc, and seven be-
tween 174 and 216 mc, chart 1. Chan-
nel 7 (44-50 mc) has been assigned
exclusively to community stations. By
FCC definition “A community
station is designed primarily for ren-
dering service to the smaller metro-
politan districts or principal cities.”
The other twelve channels are as-
signed to metropolitan stations, or sta-
tions located in large cities, or serving
high population areas.

Thus far, the largest number of sta-
tion channels have been assigned to
the New York-northern New Jersey
area, lLos Angeles, and Chicago,
where seven channels each are avail-
able. Next comes San Francisco-
Oakland with six, and other large
population areas with five channels. It
does not necessarily follow that all
these channels will come into immedi-
ate use, since these channels have
been assigned to areas, and not to spe-
cific stations. In addition, present
television receivers cannot receive sta-
tions assigned above 88 mc. For ex-
ample, in the New York area only
channels 2, 4, and 5 will be immedi-
ately available. It would be to the
Service Man’s advantage, therefore, to
ascertain what is being done to estab-
lish television service in his service
area, so as to be able to answer cus-
tomer queries on this subject honestly.

Community stations will be per-
mitted a maximum radiated power of
1000 watts, and metropolitan stations,
50,000 watts, at maximum antenna
heights of 500/ above the average
terrain. Where television antennas are

by R. B. CARWOOD

higher than 500°, the permissible
power will be reduced, so that the
signal coverage will be equal to that
of an antenna 500’ high, at a signal
strength of 50,000 watts. This would
correspond to an average effective
signal radius of approximately 35
miles.

Transmitting hours for each sta-
tion will be in the neighborhood of
six hours per day. At present, the
few television stations that are in
operation transmit infrequently, and
then only for a few hours, two or
three at the most. Most of these
transmissions take place after 8:00
P.M., except for week-end sporting
events. The Service Man should find
out what the exact schedules of trans-
mission are, now and in the future.
In this way, any contemplated tele-
vision service work or checking can
be assigned to the proper hours.

It is difficult to predjct what the
public will expect from television.
Some of the new receivers give ex-
cellent results in black and white
images, under ideal reception condi-
tions. How much deviation from the
ideal will be tolerated by the television
set owner is unknown. From observa-
tion, many people will accept television
even when it is not perfect. From per-
sonal observation among men, sport-
ing events such as boxing and football
games go over big, even though the
present results on prewar receivers are
not very good. Few television stations
have made an effort to present well-
staged studio programs. For this rea-

Channel Mc. Channel Mc.

1 44-50 7 174-180
2 54-60 8 180-186
3 60-66 9 186-192
4 66-72 10 192-198
5 76-82 11 198-204
6 82-88 12 204-210

13 210-216

Chart 1

son it has not been possible to establish
public reaction to a good television
program. However, anyone who has
seen television has evinced a positive
interest in it.

From the Service Man’s viewpoint,
the installation of television antennas
may turn out to be his biggest prob-
lem. Reflectors will undoubtedly be
necessary. However, the problem of
how to construct an antenna with di-
rectional qualities, so that it can pick
up signals from 7 different directions,
and spread out over a band extending
from 44 to 216 mc is a problem that
is going to require a lot of thought
and ingenuity. In addition, the problem
of ghosts and shielding effects are
bound to be trying. In apartment
houses, the problem will be further
complicated by the installation of nu-
merous television antennas, and unless
some method is found to solve this
problem, it will be necessary for the
Service Man to adjust all the other
antennas every time a new antenna
is put up.

The next problem faced by the Ser-
vice Man is the presence of car igni-
tion interference on receivers installed
at street or second floor levels. Pow-
er and telephone line interference may
also be present, particularly in areas
where the signal level is low. The
Service Man’s approach here would be
to determine just what is the attitude
of television set owners and how much
interference will be tolerated by the
consumer. To determine public reac-
tion to television Service Men could
place a sign in their store window
reading :

“Do You Own a Television Set?
Come Inside for Pertinent Informa-
tion.”

Since present frequencies are to be
reassigned, and new stations will un-
doubtedly spring up, it will become
necessary for these set owners to have
their sets realigned. Therefore, in
addition to bringing in business, it
will be possible to find out their reac-
tion to television, determine what con-

(Continued on page 21)
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VER. DEF.

Balanced electrostatic deflection circuits of
the Andrea IF5 television receiver. In a
balanced push-pull amplifier working into
balanced deflecting plates, we use only 15
of the B voltage of an unbalanced, com-
mon tube connection system. That is, the
total deflecting voltage is the sum of the

two output voltages.

NE of the most interesting and
O important circuits in the tele-
vision receiver is the deflection
circuit. It is this circuit, linked to the

picture tube, that controls the video
response to provide acceptable pictures.

There are two general methods of
deflecting the beam of a cathode-ray
tube; electrostatic method in which the
deflection is produced by a pair of par-
allel plates within the tube, and the
magnetic method which makes use of
deflecting coils or yokes wrapped
around the outside of the tube. The
two methods require radically differ-
ent deflection circuits, although other
circuits in the television receiver, in-
cluding the synchronizing system re-
main the same for either deflection
systeni.

IElectrostatic deflection is familiar to
most Service Men since it is commonl!:
used in most oscillographs.

Electrostatic Deflection

In electrostatic deflection circuits
we have a high-impedance system
where a high voltage of the order of
500 or more (peak-to-peak) is applied

10 - ® . SERVICE, JANUARY, 1945

FRANK G. STRONGC

to a pair of deflection plates to produce
a uniform electrostatic field between
the plates with a little fringing bevond
them. When the plates are sections of
horizontal planes, the field produced is
vertical, providing vertical deflection
of the electron beam. This deflection
is based upon the fundamental law of
charged bodies: like charges repel, op-
posite charges attract. The beam, be-
ing formed of negative electrons, are
repelled from the plate which is mo-
mentarily negative and attracted to the
plate which is momentarily positive.

In television receivers we must
have balanced deflection systems. This
necessitates scparate terminals for all
deflection plates. A balanced system
may be produced by a push-pull ampli-
fier or a center-tapped transformer, the
latter being good for the lower fre-
quencies only. The important feature
is to maintain the same average poten-
tial on the plates as on the second plate,

balancing the voltages on a pair of
plates with respect to that plate. In
inexpensive oscillographs, there is usu-
ally a common connection between one
plate of each set and the second plate.
This causes the deflection sensitivity
to decrease with a positive voltage and
increase with a negative voltage ap-
plied to the free plate. Thus accurate
measurement is not always possible.
Focussing is also disturbed by the
common connection. A type of astig-
matism is produced, causing distortion
of the normally round spot.

Deflection Sensitivity

As the beam leaves the electron gun
it is aimed at the center of the screen
and can be displaced only by strav or
intentional electrostatic or magnetic
fields in its path, which can be identi-
fied as deflection sensitivity. This fac-
tor is proportional to the peak voltage
on the plates, length of the static field
and distance from the plates to the
screen material. It is inversely pro-
portional to the separation of the plates
and the accelerating plate potential.
We can control only the deflecting
voltage and plate voltage. The other



VER. OUTPUT

Fig. 2. Deflection system used in the RCA
TRK-5. Ths coupling system in this tele-
vision receiver is similar to that used in the
Andrea model shown in Fig. |, with a 6F8G
used for the horizontal output and a 6N7
for the vertical. in this circuit, the hori-

zontal plate load consists of a 47,000-ohm
resistor and a .005-mfd capacitor.
vertical load is 220,000 ohms.

factors are inherent in the tube. Ex-
pressed as a formula:

_ Va x | x distance
Amount of deflection = —

2xEaxd
where: V4 is the peak voltage between
deflecting plates
! is the length of the plates
(length of the field)
distance 1s measured from the
center of the plate to the screen
E. is the second plate accelerating
voltage
d is the distance between the pair
of plates
dimensions are in centimeters
The path of the beam curves while
it is acted upon by the static field. The
deflection produced upon the screen is
directly proportional to the voltage ap-
plied; i. e., the system is linear. A tol-
erance of about =209 in deflection
sensitivity is allowed between tubes of
a given type. This is usually allowed
for in circuit design. Electrostatic
tubes have a deflection angle limited
to approximatzly 35° as compared to
55° for magnetic tubes. This requires
a longer tube for a given screen size
which, in turn, requires higher voltage
for the same brilliance.
The power requirements for electro-
static deflection are not great, and

The

HOR. OUTPUT

much less than in magnetic systems.
A linear voltage output up to 500 or
more is the main necessity for the am-
plifier, although there is some leakage
current, as well as about 10 mmfd of
capacity to offset.

Some receivers require compensa-
tors or trimmers for tube-to-tube vari-
ations. Centering controls operate at
a high potential requiring very good
insulation and, sometimes, insulated
couplings. Service Men must exercise
caution in handling these controls.

Magnetic Deflection

Magnetic deflection systems are in-
herently low-impedance systems re-
quiring coupling transformers for im-
pedance matching between the output
amplifier tubes and the deflecting coils.
The beam is deflected by motor action.
This is the action of a magnetic field
on a conductor carrying current, the
conductor being the beam itself. The
design of magnetic deflecting circuits
is much more difficult than electro-
static circuits, because a sawtooth cur-
rent is required in the deflection coils.
To obtain such a current waveform, a
negative pulse must be superimposed

RECEIVERS

upon a sawtooth voltage, just before
the start of the sawtooth rise, to offset
a surge caused by collapse of the mag-
netic field in the yoke.

In this system, we have a horizontal
amplifier handling 15-kc. In the verti-
cal amplifier 60 cycles are used. Thus
the control problem is quite acute in
the horizontal amplifier.

Both yoke and coupling transfor-
mer must have sufficient insulation to
handle the great inductive kick due to
the collapse of the magnetic field when
the current suddenly returns to zero
during the return sweep. At 15 kc
with 109 return time, this voltage has
a peak value of 2,000-4,000 and, for
shorter returns, it is still higher.
Damping is required to prevent oscil-
lations following the surge of the re-
turn sweep. The speed of return de-
pends upon well engineered transform-
ers and coils’ having a minimum of
distributed capacity. The linearity re-
quirement also demands the best in
matching transformers.

Because of the power requirements
of the yokes, losses due to damping
circuits, and severe surges, power
tubes with plenty of tube insulation
are employed.  Special power tubes

SERVICE, JANUARY, 1946 ¢ I
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Figs. 3 {above) and 4 (below). In Fig. 3 we have the electrostatic deflection system

used in the DuMont television receiver, with a 14" tube. A special high-voltage driver

tube, 6R6G pentode, is used for both deflection circuits. A neon voltage stabilizer is

also used. The magnetic deflection circuit of the G.E. HM-225B is shown in Fig. 4

A bAL6G power tetrode is used. Horizontal damping RC circuits are in both
primary and secondary of the matching transformer.

100
MMFD-.-
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have been designed for this purpose,
although some models have used
616s. In the 60-cycle vertical ampli-
fier the power problem is not too dif-
ficult because of the low frequency.
Thus a 6J5 or 6V6 delivers adequate
power.

Projection television systems use
high quality voke systems which re-
quire high power because of tremen-
dous beam velocities. Most large cath-
ode-ray tubes, except those made by
DuMont, use yokes. Magnetic type
tubes are simpler in construction,
hence less expensive. This helps to
offset the cost of coupling transform-
ers and yokes.

New Tubes

With new tubes having improved
brightness and resolution, both deflec-
tion systems have been found to offer
satisfactory results. Booster plates
have been used in the DuMont tubes
to add to brilliance without sacrificing
sensitivity. Operating at a potential
about double that on the plate, the
booster accelerates the beam after it
has been acted upon by the deflection
media.

Greater intensity and contrast is also
being obtained by applying the screen
emulsion with a settling process in-
stead of spraying, giving a very thin
but very satisfactory coating. A wide
variety of (tinted) white screens are
also now obtainable.

Circuits

In Fig. 1 we have Andrea’s model
1F5, which uses balanced push-pull
clectrostatic deflection circuits with
6F8Gs for both horizontal and vertical
output. With half-wave excitation,
phase inversion in the second triode
provides the other half. It should be
noted that a balanced push-pull am-
plifier working into balanced deflecting
plates requires only one-half the B
voltage of an unbalanced, common
tube connection. (The total deflecting
voltage is the sum of the two output
voltages). The 6F8G supplying 15 kc
has 50,000-ohm plate resistors and
.001-mfd coupling capacitors; the ver-
tical amplifier has the same load re-
sistance but .05-mid coupling capaci-
tors (for 60 cycles). The c-r tube
vertical plates have 3-megohm re-
sistors in series, between plate and cen-
tering potentiometer, while the hori-
zontal plates have 2-megohm resistors.

The RCA TRK-5, Fig. 2, uses a
similar coupling system with a 6F8G
for horizontal and 6N7 for vertical de-
flection. The horizontal plate load is
47,000 ohms; capacity is .005 mfd.
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Control
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system. Fig. 2.

Figs. 1 (left) and 2 (above).
water system and the electrical circuit.
trical circuit is equivalent to the reservoir and pump of the water
Here we see an analogy of the work accomplished
by water and electrical systems. The pump drives the water from
the reservoir against the water wheel, which turns, due to the
pressure against its vanes.

VALVE

WATER WHEEL

Fig. 1. Analogy of the continuous
The battery in the elec-

The water then returns to the reservoir.

L AW

AR SIMPLIFIED ANALYSIS

by L. A. MOHR

HE three basic elements of the

electric circuit are current, volt-

age and resistance. Since there
is a close kinship between the behavior
of electricity and water, the action of
the electrical circuit can be explained
by a water analogy.

Current, which is measured in
amperes, is the flow of electricity,
usually along a conductor, and may be
likened to the flow of water through
a pipe, measured in gallons per minute.

Voltage, which is measured in volts,
is the force which pushes the current,
and may be compared to the pressurc
exerted on the water flowing through
the pipe, measured in pounds per
square inch.

Resistance, which is measured in
ohms, is a static force opposing, or
slowing down the flow of electrical
current, and is comparable to the type
or size of pipe used in the water
analogy; Fig. 1

Current

In measuring the flow of water, a
time element is involved, in that we
say that 10 gallons, or 15 gallons, or
20 gallons of water are flowing past
some preselected point in the space of
one minute. If comparisons were to
be made between two or more pipes

14 e SERVICE, JANUARY, 1946

and their effect on the flow of water,
we could compare the flow of water in
each by using some time base, such as
one second, or one minute, or one
hour.

Suppose that an agreement had been
reached that in measuring water flow,
a basis of one minute would always
be used. Then we could say that the
tlow in one pipe was 10 gallons, in
another 16 gallons, etc., with the added
expression per minute, understood.
Similarly, when we say that a current
of one ampere is flowing in a circuit.
we mean a measured amount of elec-
tricity, which takes one second to flow
past some point. The term ampere is
therefore one which embodies within
itself not only a definite quantity, but
also a definite time element.

Yoltage

Referring again to the water
analogy, one influence which governs
the amount of water passing a given
point is the pressure exerted at the
source. Any increase in the pressure
will increase the flow of water, and
conversely, a decrease in the pressure
will decrease the flow. '

Water pressure is indicated in
pounds per-square-inch. Similarly, the
volt represents the unit of electrical
pressure, and variations in voltage
produce corresponding variations in
current or amperes. To summarize,
the ampere represents the amount of
electricity flowing in a circuit, and

the volt represents the force responsi-
ble for that flow.

The Ohm

The third element in the analogy is
the ohm, or unit of resistance. For
water there is no term which adequate-
ly defines resistance to the flow of
water. However, we can define the
resistance offered to the flow of water
in a pipe in a general way, since we
know that a small pipe will not de-
liver as much water as a large pipe,
even though the pressure on the two
is equal. In other words, the dimen-
sions of the water conductor influence
the amount of water flow.

Wire Size and Current Flow

In much the same way, the size of
the electrical conductor determines the
amount of electricity, or amperes,
which will flow through it when a
pressure, or voltage is exerted on it.
That is, for the same force, a large
electrical conductor will permit a
greater flow of current than a smaller
one; this brings up other influences on
current flow.

Pressure

For a given pressure, the longer the
pipe, the slower will be the flow of
water, and the resultant quantity of
water emitted at the erd of the pipe
will be less. That is, if two similarly

(Continued on page 42)
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CONVERTER

Fig. 1 (above right). Three graphs to illustrate audio output versus signal input. Curve A4
Curve B is the.respon_se curve for the average midget receiver of the 5 tube a-c/d-c type.
with uniform gain for input to a predetermined point

DETECTOR

Fig. 2 (left)y. The avc
system of a typical
midget receiver. The
time constant for the
cireuit is determined
largely by the values
of Ri and C,. R\ C:
also act to filter the
audio component of the
rectified signal voltage
developed across the
volume control, which
acts to bias the oon-
verter and i-f stages.
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SIGNAL INPUT VOLTAGE

shows the response of a receiver with no ave system.
Curve C is an idealized version of recciver response,
and constant output for increased input beyond this point.

AVC SYSTEMS

HE avc svstems of communica

I tions receivers are basically iden-

tical in function to those em-
ployed in home receivers, but on a
more elaborate scale, Avc systems are
employed to keep the audio output
level fairly constant for a wide variety
of station signal levels, and to compen-
sate to some extent for fading signals.
In communications receivers they are
doubly important, because the set is in-
variably being tuned over a band oi
frequencies, and dr is an important
factor.

In Fig. 1 is shown a simplified
graph of avc action. Curve A4 shows
the audio-response level for a receiver
with no ave, Curve B is the response
<urve for a receiver with simple avc,
such as in 5-tube a-c/d-¢ receivers, and
curve € is an idealized response
curve.  Curve C indicates that the
audio output of the receiver would in-
<rease uniformly with input for weak
signals, with no avc action taking
place until a predetermined signal in-
put level had been reached. Any in-
crease in input signal beyond this
level would produce no appreciable
increase in audio output.

Fig. 2 shows the simplest form of
avc. Here, the signal voltage recti-
fied by the diode detector develops a
d-c voltage across the volume control.
The amplitude of this voltage will be
a function of the amplitude of the r-f
signal applied to the detector. Since
this voltage will vary at audio fre-
quency, an additional filter consisting
of R, and C, is used to level off or fil-
ter the recovered signal. This voltage
is then applied as additional grid bias
to the r-f and i-f tubes. Decoupling
filters are used in these control grid
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by
THOMAS T. DONALD

feeds (R., R., C, and C;) to prevent
feedback. In addition, R, and C,
serve to establish a time constant for
the avc action.

The time constant is due to the fact
that a capacitor shunted by a resistor
takes a finite time to charge or dis-
charge. Thus, by shunting a capacitor
with a high value resistor and charg-
ing the capacitor with a voltage, the
capacitor will take longer to discharge
than when shunted by a low value one.

Since the capacitors in the avc sys-
tem are charged by the rectified signal,
and since this voltage is applied to the
r-f and i-i control grids to reduce
stage gain, it can be seen that the
time constant should be slow enough
so as not to be affected by audio varia-
tions in amplitude, yet fast enough to
respond to variations induced by sig-
nal fading. The time constant used
depends on the service for which the
receiver is designed. In high-fidelity
receivers, the time constant is kept
slow, about 14 to 4 second, so that
the bass response is unaffected. If
the time constant of the avc system
were faster, the avc voltage might re-
spond to low audio-frequency modula-
tion of the rectified signal. Thus at
peak low audio amplitudes the signal
level at the detector would be reduced,
and vice versa. This action would
tend to remove low-frequency notes.
However, | in receivers designed for
short-wave reception, the time constant
is made faster, about 1/10 second or

less, to instantly compensate for fading
characteristics. (Timec constant = R
[in megohms] X C [in mfd] sec-
onds.) The formula for computing the
time constant of an avec system be-
comes quite complicated due to the
presence of the decoupling filters, but
may be roughly estimated from the
product of the original filter, such as
R, and C, of Fig. 2.

Since it is sometimes desirable to
prevent avc action until a signal of
predetermined level is being received,
the avc action may be delayed, Fig. 3.
Here, a second diode is coupled to the
detector diode with its cathode at a
positive potential above ground. D,
will not conduct until the incoming
signal exceeds the value of cathode
potential. Therefore, no avc will be
applied to the r-f section until the
signal at the detector is in excess of
the delay diode-cathode voltage. Most
delay systems operate on a similar
principle, that is, a voltage applied to
a cathode prevents rectification below
a given voltage level.

Fig. 4 shows the circuit of an ampli-
fied form of avc. This type of circuit
is used extensively in communications
type receivers, and has several ad-
vantages over simpler forms of avc.
First, it will be noted that the avc
amplifier tube does not have avc con-
trolling its amplification. Thus, it will
respond to increased signal strength
to a greater extent than would the
diode detector. This action would
tend to keep the signal output at a
more constant level. In addition avc
systems that are derived from detectors
tend to load or shunt the audio circuit,
producing distortion. The system in
Fig. 4 does not affect the audio re-



Fig. 3 (above). !
cathode of the delay diode, D:, prevents rectification until the signal voltage exceeds the cathode

voltage.

A simple form of delayed avc,

Fig. 4 (right). A generalized form of amplified

avc. In effect, the ave amplifier and diode

duplicate the i-f and detector system of the

receiver, designed with special emphasis on avc

action. Improved ave is provided by the cathode-

type bias on the ayc amplifier, and the untuned
coupling transformer.

The application of a d-c voltage to the

All delay systems employ some version of this principle.

COMMUNICATIONS RECEIVERS

sponse at all. A third benefit is that
the avc circuit is being fed from a
fairly broad signal source point in the
receiver, usually the first i-f stage
input. This permits aural tuning of
the receiver, since detuning of the
signal causes a sharp drop in audio
volume level. This sharp drop in audio
level is due to the fact that while the
signal is being detuned, the avc volt-
age tends to remain at a uniform level,
since it is derived from a broadly
tuned signal point. In ordinary avc
systems, detuning of the receiver
would cause a drop in avc voltage,
which would tend to keep the signal
at a constant level, even when detuned.

Hallicrafters $X-28

Amplified avc is sometimes used
in conjunction with detector type avc
systems to improve the uniform ve
sponse characteristic of communica-
tions receivers. One such system is
shown in Fig. 5, Hallicrafters SX 28.
Here, the avc amplifier tube, a 6B§,
is used to supply the avc voltage for
the first and second r-f stages, and the
first detector. At the.same time, it
is also used as an amplifier for the
a-n-l system. The detector supplies
the avc voltage for the first i-f stage.
The second i-f stage operates at a
fixed bias. The entire avc system
represents several principles involved
in avc design.

The signal is fed to the avc ampli-
fier from the input to the first i-f

Fig. 5. Ave system of the Hallicrafters SX28.

The 6B8 not onlv acts as an avc amplifier and

detector, but also amplifies the r-f signal for the

astomatic noise limiter. The audio detector

supplies ave voltage for the first i-f. The first

detector is biased at a lower avc voltage to
prevent cross-modulation.

stage, a broadly-tuned signal point.
The secondary of the avc i-f trans-
former is untuned so as not to increase
the selectivity of the voltage to be used
for ave purposes. The control grid
of the 6B8 avc amplifier is grounded
through a .3-megohm resistor, with no
avc applied, thereby increasing its effi-
ciency as an avc amplifier. The two
diodes of the rectifier portion of the
6B8 return to ground through the
cathode resistor. Therefore, any volt-

FIRST R-F

SECOND R-F

DOOOUOOU
50000000

50000000

FIRST DET.

age developed by the diodes across
the avc feed resistors, due to contact
potential, is more than overcome by
the drop across the 6B8 cathode re-
sistor. This voltage also represents
a modified form of delayed avc volt-
age, since a slightly positive voltage
is being applied to the grids of the r-f
section until a signal strong enough
to exceed this cathode voltage is re-
ceived. It will also be noted that the
ave voltage applied to the first de-
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Fig. 6 (above). Avc system employed in the Hammarlund SP 200-X. Here, the avc amplifier

and detector supply all r-f and i-f

stages, with the exception of the first detector and third

i-f. Since all cathodes are grounded, a 3-volt fixed bias is maintained on all tubes through

the ave system.

tector stage is lower than that to the
r-f section. This is done to reduce
the possibility of cross modulation or
distortion arising in this stage. The
three switches shown, I, 6 and 7, are
used to cut out the avc action when
it i1s not desired, or when the b-f-o is
being used.

The detector circuit is used to sup-
ply the avc voltage to the first i-i
stage. The second i-f has no avc ap-
plied to prevent modulation rise.
Modulation rise is a form of distortion
that is due to the curved amplifier
characteristic of a tube. The use of
a fixed bias on this stage prevents this
distortion. In addition, the shunting
effect of the avc svstem on the audio
response is reduced by having few
capacitors and resistors across the
audio feed resistor. In this instance
02-mfd capacitors are used in the
second detector avc system as opposed
to .05-mfd capacitors in the amplified
avc system. This has been done to
further reduce the audio shunting ef-
fect of the avc svstem.

Hammarlund SP 200-X
Fig. 6 shows a similar system used
in the Hammarlund SP 200-X. Here,
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again, an avc amplifier and rectifier
is used to supply the avc voltage. In
this receiver, the detector circuit is
not used at all to supply any part of
the avc voltage. The first detector and
third i-f stages are at a fixed bias
potential of about 3 volts, supplied by
a bleeder system from the bias voltage
rectifier in the power supply. In addi-
tion, the fixed bias voltage for the
other r-f tubes is supplied through the
same circuit, since the cathodes of all
the r-f tubes are directly grounded.
The cathode of the 6H6 diode is 3
volts negative with relation to ground,
since the cathode resistor is a part of
the bleeder system connected to the
-50 volt source. Since the diode
plates return to cathode, and not to
ground, the same voltage will appear
in the ave system, and consequently on
the r-f control grids.

AVC Manual Switch

An ave mamual switch provides a
method for cutting out the avc action
and controlling the receiver sensitivity
manually through a 50,000-ohm bias
voltage control. The r-f control grids
are connected to the avc system
through 250,000-ohm resistors, with

[
Fig. 7 (below). In a is shown the ave system
of the National NC 200. The ave voltage is de-
veloped between points A and B. Fig 7b shows
the ave tube in relation to the voltages applied,
to simplify the explanation of its action. This
tube acts as a plate type detector to supply the
ave voltage.

blocking capacitors to the r-f coils.
The other stages are connected con-
ventionally through transformers.

National NC 200

Fig. 7 shows the avc system used in
the National NC 200. This type of
circuit is used in most National re-
cetvers. Since an infinite impedance
type detector is used, avc voltage
must be derived from some other
source. Here, this is accomplished
by employing a second type of detector
in combination with the bias voltage
supply. To simplify the explanation
of the action of the avc tube, this por-
tion of the circuit has been redrawn
and is shown in Fig. 7b.

The purpose of the avc tube is to
establish a voltage between points A4
and B which will increase with signal
input, and of such polarity that point
A is negative with respect to point
B. It will be noted that in Fig. 7a
point B, or ground, is positive with
relation to point C, which is B —.

Studying Fig. 7b, we see that the
circuit is a plate-type detector. Here
the tube has been biased to cutoff.
On the negative halves of the signal
input cycle, nothing happens, since

(Continued on page 20)
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Rigid terminals, due to eyeletted con-
struction. (3) Special provisions such as
hi-purity aluminum foil throughout, min-
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AVC SYSTEMS
(Continuned from page 18)

the grid bias only becomes more nega-
tive. On the positive halves, the nega-
tive grid voltage is cancelled, and the
plate draws current, the amount of
current depending on the degree of
cancellation.  This action creates a
voltage across the plate dropping re-
sistor, R, with point 4 negative in
relation to point B. The greater the
signal input, the more current the
plate draws, and the higher will be
the voltage drop. The receiver ground
is shown in dotted form in Fig. 7b, to
show the voltage relationships in the
original circuit. The input signal volt-
age is developed between the control
grid of the 6SJ7 and ground. How-
ever, the high value capacitances in

Fig. 8. A standard
ave system, showing
possible points of fail-
ure. To check whether
ave system is causing
trouble, points marked
A should be grounded.
A short to ground from
point B will cause re-
ceiver to distort on
strong signals,

the plate and screen grid circuits
actually bring point C to r-f ground.

Servicing AVC Systems

Many receiver troubles arise in
the avc system; fading and inter-
mittent conditions to distortion. A
fading receiver should first have its
avc system checked. This can be
done by shorting out the avc system to
see if the trouble is coming from this
portion of the receiver, Fig. 8. If C,
were defective, instead of developing
the stage voltage gain across the sec-
ondary of tranisformer, T,, the gain
would be divided between the trans-
former and R,. This would result in
a drop in stage gain. If R, were open,
or increased greatly in value, the volt-
age on the control grid of the tube
would depend to a great extent on
the voltage charge on C,. This would
result in periodic variations in volume,
depending on how fast the capacitor
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discharged. The symptoms would be
similar to that of an open grid.

In checking whether the ave system
is at fault, it is necessary that all
stages fed by the avc system be
grounded, not at the source of avc
voltage, but at point 4 in Fig. 8. This
precaution is necessary, since the
trouble point may be C, or Ry, both of
which remain in the circuit if the ave
system is grounded at point B.

If R, were to open, or if either R,
or C, were to be intermittent, the set
would react similarly. The trouble
may not be in the parts themselves,
but in soldered connections at these
points. This condition has been found
in several receivers. Again, in those
receivers employing an avc tube, fad-
ing was traced to the tube.

Distortion in the receiver may some-
times be traced to a grounded avc sys-
tem, or some portion of it. The dis-
tortion arises from the fact that the
signal applied to the control grid is
greater than the bias. Where no avc
action is present, this stage will recti-
fy, or draw grid current when the
signal exceeds the bias, thereby dis-
torting the signal. In one receiver,
the audio volume control could only
be advanced slightly, and the receiver
would blast out at full volume. The
trouble was traced to a partial ground
after the ave RC filter. The voltage
developed across the volume control
was so high, that only a slight advance
of the control was necessary to derive
the full driving voltage for the first
audio stage.

TELEVISION

(Continued from page 9)

stitutes satisfactory reception from the
public’s point of view, and also what
reception is like in the area. The dis-
tribution of a printed or typed card
of local television station hours will
help keep the Service Man’s name near
the television receiver. It is also sug-
gested that a record be made of all
television set owners for future ref-
erence.

Too much stress cannot be placed on
the dangers invalved in television ser-
vicing. Some of the new receivers
contemplate voltages ranging to 30,-
000. In addition, the dangers attend-
ant in breaking the CR tube, with its
accompanying hazard of flying glass
introduce new problems in service.

The Service Man should become
thoroughly acquainted with the tele-
vision field and its problems before he
attempts to establish a television ser-
vice. But such a service, carefully
planned with a sound background of
information will pay real dividends.

MAKE your transformer replacements
more profitable by specifying STANCOR Uni-dapt
units. More adaptable because over 80% of all radio
transformers now in use are replaceable with a
standard Uni-dapt item.

It's this adaptability that makes STANCOR design
complete, fulfilling the exact needs of radio service-
man, amateur, and electronic engineer in an eco-
nomical manner.

For transformer replacements think first
of STANCOR.

STANCOR

STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED ST., CHICAGO 22, ILLINOIS
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METAL Tas

FILED TO KNIFE
EDGE HERE

(A)

BREAK IN RESISTANCE

METAL TAB INSERTED
BETWEEN RESISTANGCE WIRE
AND BASE AND BRIDGING
A FEW TURNS ON EACH
SIDE OF BREAK.

Fig. 1. How a small metal tab may be inserted

to bridge open wire in a wire-wound control.

At A appears a view of the tab, that can be

cut from old tube shields. The lower edge

must be cut to a pointed shape and filed almost
to a smooth knife edge.

VOLUME anD TONE
CONTROL RESISTORS

REPAIRING, RECONDITIONING AND
CIRCUIT SUBSTITUTIONS

ODERN good-quality volume
M and tone controls are remark-

ably inexpensive, compact,
smooth in mechanical operation and
free of noise, when new. Lxtensive
design and manufacturing experience,
and efficient production methods em-
ployed by the leading manufacturers of
such controls are largely responsible
for this. However, after the many
thousands of operation cycles they re-
ceive in a radio receiver that under-
goes several years of continual use,
volume and tone controls become sub-
ject to various troubles'—principally
that of noisy operation.

Repair Versus Replacement

There is no doubt but that the best

r~ RESISTANCE &

w
g
2z
2
]
@
w
«

L

R
¢ Vo, ROTATION—
o

L
& VOL, ROTATION ~»
K T ool

T2 3"
RESISTANCE ELEMENT REVERSED
TAPER REVERSES

t 2 3
ORIGINAL
(A) (B)
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[Part Eleven of a Series]

by ALFRED A.GHIRARDI

Advisory Editor

service policy is to replace a faulty vol-
ume or tone control with a suitable
replacement unit whenever this is pos-
sible. A repaired unit seldom contin-
ues to give as long or satisfactory ser-
vice as a new one.

However, as every Service Man
knows, it often is not convenient or
possible to quickly obtain a replace-
ment control that matches the original
unit in resistance value, taper, physical
dimensions, etc. This is particularly
true when a special unit is encoun-

r RESISTANGCE®

& VOL‘_ ROTATION
¥ 3

Fig. 2. What happens
to a volume control
having unsymmetrical

taper when position of
resistance element is
reversed.

!

2|

| <52

CONNECTIONS TG (B)REVERSED

TAPER SAME AS AT (A) IF

CONTACT ARM ROTATION 18
EVER

£

(C)

tered. In such cases, it is necessary
to: (1) Repair the faulty control as
well as possible to obtain further use
from it; and (2) make an almost-as-
good substitution. This situation was
quite prevalent during the war when
volume and tone controls were scarce.
However, even though they now are
more plentiful and the policy of exact
replacement should be adopted when-
ever possible, the Service Man should
know how to repair and recondition a
volume or tone control whenever it is
necessary, for he still will encounter
many instances where a suitable new
replacement control is not readily ob-
tainable.

Many Repair Methods

The methods of repair that are sug-
gested in this installment are those
generally used by Service Men for the
majority of types of controls. How-
ever, they are by no means the only
methods that can be employed! Ex-
perienced Service Men seem to develop
an amazing amount of ingenuity and
resourcefulness when they are con-
fronted with the necessary repair of
volume and tone controls, and many
perfectly satisfactory pef repair meth-

(Continued on page 24)
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TYPE 162-C
Rider Chanalyst

you ftest radios faster

THE RCA Type 162-C simplifies and speeds
up many types of radio trouble-shooting,
testing, and repair jobs—saves worfy, work,
and time.

problem of intermittent troubles by indicat-
ing how far the signal has passed through
the receiver when the intermittent develops.
All tests can be made without introducing

distortion or otherwise interfering with the

Because it analyzes the signal itself in any operation of the set

part of a radio receiver, the same method of
analysis can be used with «// receivers, old
or new, simple or complicated. You can lo-
cate quickly and without guesswork the pre-
cise stage where distortion, hum, noise, low
sensitivity and other defects first appear.

Service records show that several months’
use more than pays for the cost of this labor-
and money-saving instrument. Be sure to
get your name on your RCA Distributor’s
reservation list so that you will be
among the first to get one of the
Chanalysts now in production.

This instrument even helps to solve the

N GET OUT THE SCISSORS—TODAY

§~\ e e o — . —— ———— —— .
\ ™ Gatgrysy iovs]

The WSI0HY of gy, :l‘l‘w:im agg
Radio Corporation of America e WStaompyrg
Test and Measuring Equipment Section

Box 76-A, Camden, New Jersey

162-C Chanalyst which tells what this instrument

\PEST AND MEASURING EQUIPMENT does and how to use it.

RADIO CORPORATION
of AMERICA

Name.

Street Address

_l
|
I
Please send me your publication on the RCA I
|
l
I
}

ENGINEERING PRODUCTS DIVISION, CAMDEN. N.J. ‘
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Every engineer knows that failure starts
with the litte parts. That's why more and
more development engineers place their
dependence on Hi-Q Ceramic Capacitors,
Wire Wound Resistors and Choke Coils.
They know through their own actual tests,
that Hi-Q Components stand up under
every condition of temperature, humidity,
vibration and shock. Test these sturdy
components in your own applications.
Sen f'our specifications for samples and
complete data.

CERAMIC CAPACITORS

Made of titanium dioxide (for temperature

compensating types). Tested for physical

dimension, temperature coefficients, power
factor and dielectric strength.

WIRE WOUND RESISTORS

Immediately available in standard ratings or
precision built to any tolerance or value.

P
- LT .‘_
Q‘ s A
CHOKE coOILSs
Seurdy anstrucrion..lnsulaged or bare types,
Quantity production available at once.

ELECTRICAL REACTANCE

CORPORATION
FRANKLINVILLE, N.v.
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VOLUME AND TONE CONTROLS
(Continued from page 22)

ods in addition to those outlined here
4are in use.

Repairing and Reconditioning Wire-
Wound Controls

1. Open: (a)—Wire-wound controls
which become open due to a break in
the resistance wire often may be re-
paired quickly and effectively by cut-
ting a small metal tab which is then
wedged in between the fine-wire ele-
ment and the phenolic-molded base, as
illustrated at (B) of Fig. 1, thus bridg-
ing the broken turns. The metal strip
should be as thin as possible, tinned
and clean, and should be cut wide
enough to bri'dge only several turns on
either side of the break. Tabs cut from
tube shields are excellent for this pur-
pose. They may be inserted easily and
without tearing the fine resistance
wire, if the lower edge is first cut to a
pointed shape as shown at (A4) of Fig.
1, and filed almost to a smooth knife
edge with a fine-toothed file.

(b)—If the break has been caused
by wearing away of the wire where
the contact arm slides along it, the
foregoing repair procedure is not
recommended, since the fact that the
wire has worn through at one point
indicates the likelihood that the whole
resistance element is badly worn and
susceptible to subsequent break-through
at other points.

In such cases, it is preferable (when
possible) to remove the resistance ele-
ment from the groove in the phenolic
base and turn it upside down so the
worn surface rests in the supporting
groove and the contact arm slides along
the new, unworn surface made avail-
able. This new surface should be
cleaned with very fine sandpaper until
it is smooth and bright. It shouki also
be lubricated with one of the special
contact lubricants (see Fig. 3) made
for such controls. The break in the
winding can be repaired (before in-
serting the element in the groove) by
unwinding one turn to provide the nec-
essary wire and twisting the broken
ends together, soldering the joint if
possible. The resistance element usu-
ally will have to be wedged or ce-
mented back into Place in the groove.

If the control employs an unsym-
metrical resistance taper, this method
of repair cannot be employed. Study
of the three illustrations in Fig. 2 will
reveal the reasons. When the resis-
tance element shown at (A4), which
has the left-hand resistance taper char-
acteristic indicated in the insert at the
upper right, is turned upside down, its

'Available

Postwar
2-Post
Record

Changer

In hixurious
brown leather-
l ette portable
| case, 15" [, x
15" W x 10”
D. Latest elec-
tronic devel-
opments make
this modern record-changer the finest on the
market today!
Dealer’s net

Portable Phonograph Case of sturdy durable
plywood, in handsome brown leatherette finish.
Inside dimensions 1614 long, 14” wide, 914’

high. Has blank motor board. As il- 6 95
lustrated above, specially priced at$ .

Portable Phono graph Case in brown leather-

. ette covering.
Inside dimen-
sions 171"’

long. 13” wide,
71" high. Has
blank motor
board and open-
ing for speaker.
As  illustrated
at left, specially
priced at

$7.95

Also blank table cabinets of walnut veneer
in the following sizes, with speaker opening
on left front side:

{Note: *7 has center speaker grill.)
#l — 8y L x5 H x 47 D $1.95
#2 —10Y" L x 6% H x 5 D $2.75
#3 —I13%2"" L x 7% H x 6%” D $3.25
#7103 L x 77 H x 5% D $2.50
#8 —17" x 97 H x 93/4:: D $4.50
#9 —21”" L ox 8% H x I0% D $5.50

*Speaker Opening in center of frout side.
Cabinets available in ivory colpr and S.wedlsh
Modern. Write for prices.

All types of radio cabinets,
equipment and parts are avail-
able at Lake’s lower prices.
A large stock is listed in our
catalog.

SERVICEMEN!

Join our customer list today.
Write for Our Free New 12-page, elaborate,
lustrated Catalog!

Order From Lake! You'll Make No Mistake!

Dept. v

Lake Radio Sales Co.

615 W. Randolph Street
Chicago 6, lil.




two ends E and F and the tapered por-
tion of its winding reverse in position,
as shown at (B) Hence its taper also
reverses as indicated at the upper right
of (B), which of course is undesirable.
Reversing the connections to the left
and right-hand terminals of the control
to obtain the correct taper again does
not solve the problem, for if this is
done, as shown at (C), the shaft will
have to be turned counter-clockwise
for increased volume and vice versa.
Such reversed manipulation of the con-
trol is confusing and undesirable.

2. Noisy or Erratic Operation: (a)—
Noisy, erratic operation is sometimes
caused by loose terminals on the con-
trol. The rivets on these may be tight-
ened, or they may be re-riveted.
(b)—If the resistance element has
loosened in the groove, causing it to
make erratic contact with the contact
arm, it may be cemented back in place
or, in some constructions, paper shims
may be inserted between the element
and the phenolic base to make it fit
tightly in place again.
(¢)—Wire-wound volume controls
often become very noisy long before
they are actually worn out. This may
be caused by any one or more of sev-
eral conditions. A non-conducting
glazing of oxidized lubricant and par-
ticles of worn-away metal may form
on the contacted surface of the resis-
tance element, the contact surface of
the arm, or the slip ring and wiper
arrangement which makes electrical
contact to the shaft or contact arm.
This coating causes imperfect contact,
and results in noises in the output of
the receiver. The obvious remedy is
careful removal of the offending sub-
stance, plus replacement of the lubri-
cant. Several methods are in vogue
for accomplishing this.
Carbon-element, as well as wire-
wound controls, often may be quieted
(usually only temporarily) by merely
rotating the shaft back and forth re-
peatedly while the entire unit is im-
mersed in a grease solvent such as car-
bon tetrachloride (Carbona), Ener-

(Continued on page 28)
Fig. 3. Applying Lube.Rex lubricant te the

cleaned rubbing surface of a noisy wire-wound
velume control.

(Courtesy General Cement)

U. H. F. Cables and Connectors ¢
Conduit ¢ Fittings ¢ Connectors (A-N,
U. H. F., British) e Cable Assemblies ¢
Radio ¢ Antennas e Plastics for Industry

AMERICAN PHENOLIC CORPORATION
Chicago 50, Lllinois » In Canada « Amphenol Limited ¢ Toronto

wWWW._americanradiohistorv com
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by Stewart-Warner, reveal many
novel circuit developments, par-
ticularly in the antenna system. In
these models all loops are balanced to
ground, with the center at ground po-
tential. Instead of being directly tied
to the first grid the loops are coupled
to the grid through an iron-core coup-
ling transformer. Thus the loops have
a lower impedance than a direct-cou-
pled loop which, with the balanced fea-
ture, minimizes capacity coupling with
its attendant noise pickup. Aunother
advantage is that the loop may be
placed further away irom the chassis
without the loading effects of long
leads. Because of the lower capacity
from input grid to ground, the loop
will peak at a higher frequency and
maintain a better Q through the band.
These advantages are obtained only
when the coupling transformer has a
high coupling coefficient at all frequen-
cies and is otherwise well designed and
constructec.
Oddly enough there is a disadvan-
tage to a well-balanced, well-engi-
neered loop svstem in broadcast re-

POST\\'AR models, just released

by HENRY HOWARD

ceivers. This is the improvement in
directional characteristics. While of
extreme importance to radio conmpasses

CONDENSERS
3A.3B-3C Condenser- variable gang (with drum)
7 Condenser-—mica-—50 Mmitd. 500 Vol
£ Condenser—.
10 Condenser-—.2 Mfd. 200 Volt
12 Condenser-
19 Condenser—mica—110 Mmid. 500 Volt
21 Condenser—.002 Mid, 400 Vo't
22 Condenser-—-.0008 Mid. 400 Volt
27 Condenser—-Mica- 110 Mmfd. 503 Volt
28 Condenser-—.05 Mid. 200 Volt
31 Condenser-—-.004 Mfd. 400 Volt
34 Condenser-—.01 Mfd. 400 Volt
35A-35B  Condenser electrolytic
A-40 Mfd. 150 Volt
B-20 Mifd, 150 Volt |
38 Condenser-—.02 Mfd. 400 Volt
41 Condenser—.05 Mfd. 400 Volt
RESISTORS
4 Resistor—carbon 390 Ohms !} Watt
6 Resistor—carbon 22,000 Ohms 14 Watt
11 Resistor—carbon 220,000 Ohms V4 Watt
13 Resistor—carbon 4700 Ohms, 5 Watt
15 Resistor—carbon 47 Ohms !4 Watt
16 Resistor—carbon 3.3 Meg. 14 Watt
8 Resistor——carbon 47,000 Ohms 14 Watt
20A-20B  Volume control 500,000 Ohms (with switch)
4 Resistor—carbon 10 Meg. 14 Wait
25 Resistor- —carbon 2.2 Meqg, 14 Watt

26 Resistor- carbon 2200 Ohms 14 Wau
29-30 Resistor—carbon 220,000 Ohms 14 Watt
32 Resistor—carbon 470,000 Ohms 14 Want
33 Recistor—carbon 130 Ohms 14 Watt
37 Recistor-—carbon 1500 Ohms 1 Watt
42 Resistor—carbon 33 Ohms 14 Watt
Fig. 1. Stewart-Warner 5-tube and rectitier

a-c/d-c_single-band receiver, model 9002-A, B.

P and R. Sharper tuning is provided by tapping

the secondary of the transformer that couples

the r-f amplifiecr and the 12SA7 converter.
Parts list above.

12847
“Ist DET.— 05C.

128F7
1F.— 204 DET.—A.V.C.

and direction finders, this directional
effect may prove annoying to some be-
cause the set (or the loop) has to be
frequently rotated to avoid a direc-
tional minimum when tuning from sta-
tion to statiomn.

Another interesting feature of the
postwar Stewart-Warner sets is a
tuned r-f amplitier. It serves to elim-
inate many tvpes of interference, in-
cluding code signals from commercial
stations, crosstalk from strong local
stations and a multitude of squeals and
squeaks from harmonic combinations.
The gain in the broadcast band is of
the order of 10 to 20, not to be com-
pared with an i-f stage, but substantial.

[nstead of the popular dual diode-
triode, detector-ave-first audio tube of
the 65Q7 family, these receivers use
the O6SF7-12SF7  diode-super-control
pentode amplitier type for the i-f am-
plifier and detector-ave, and a 6SK/-
12SK7 for the first audio stage. The
pentode audio amplifier permits the use
of a novel method of screen grid in-
versed feedback from the voice coil to
the 'SK7 screen. The lower end of

(Continued on page 30)
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Hallicrafters is the world's largest exclusive manu-
facturer of short wave radio gommunications equip-
ment. In all the excifing history.of the development
of the science of radio’communications in America
there is no stoty like the Hallicraftéxs story.
Before the wat Hallicrafters built high frequency
receivers and transmitters used by 33 governments

and sold in 89 countfies. Now, in a world that will

necessarily be held together by improved communi=-

cations, Hallicrafters will be demanded by hundreds
of thousands — here and aréund the world.
Hallicrafters receivers and tansmitters will be
used in all sorts of transportation communications
systems — land, sea and air. This equipment will be
used as a scienrific control and researct. instrument
as FM and television experiments move onward and
upward, and it will be in great popular demand by
discriminating radio listeners who want distance,
clarity, sensitivity and stability combined to a degree

that no other radio can offer.

THERE 1S NO OTHER
'RADIO MANUFACTURER
LIKE HALLICRAFTERS

I Fast Peiformance !

I (gnymmt}ny }
S Ovllook

Fr Solore

- ,ﬁ‘-‘ | <, ' _ v‘
r r e C
a I l a E 5 R AD I 0 BUY A VICTORY BOND TODAY!

THE HALLICRAFTERS €O., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S.A.

COPYRIGHT 1945 THE HALLICRATTERS )
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Here's. Your Opportunity to be First to

Start Your Own

RADIO SERVICE
- SHOP

Complete Starting-in-Business
Package Stocks of

| YOLUME AND TONE CONTROLS
! (Continued from page 25)
Igine, or white (non-leaded) gasoline.
iAnother method, often used for tem-
porary relief, is to use an eye-dropper
to force some carbon tetrachloride into
the control at the terminal lugs and
where the shaft enters the mounting
bushing. These procedures are not
recommended for permanent relief from
the trouble, since they do not allow for
thorough cleaning, or for replacement
of the lubricant on the rubbing sur-
faces.

ar Soldering n
Tz'g/at Places . . .

No. 400 Soldering Iron

Ever Designed

Smallest Industrial Iron ?
60 Watts — Y4 in. Tip »

g
The only really satisfactory method Only 9 in. long. Wt. only 8 os. e
TEST EQUIPMENT 5350 up of quieting noisy wire-wound controls Chi P ok g e B Y 4 ‘
TUBES, PARTS, TOOLS entails removal of the attachable switch s Jmighty mite is backed by

JRAKE’s 25 years of soldering iron
vanufacturing experience. The high
tuality and long-service of DRAKE
joldering Irons have made them out-
tanding favorites with all types of
-adio men everywhere. The DRAKE

or dust cover from the back so as to
make the vital parts of the control ac-
cessible and permit visual inspection of
the surfaces of the resistance element,

Act quickly! Meel the pent up demand for
tadio service. Tutn your special service training
into a profitable business of your own. No fuss,
No wory. Here s everything you need—$350
up. Details upon request! Write, wire or phone

TRIPLETT

Volt-Ohm-Milliammeter

A, €.-D. €. Volts
0-10-50-250-1000-5000
at 1000 ohms per volt.

D. €. Milliamperes
0-10-100-500

©hms 0-300-250,000
Case Black molded

3 %15 14°x2 14°.
$16.00 net

$223
SUPER DEFIANT ............. 3X25 $94.50
SKY CHAMPION ... .....,... S20R  60.00
SKYRIDER MARINE ... ...... S22R  74.30
SKY RANGER ............... 839 1v0.00
ECHOPHONE ................ EC1A 29.30
ORDERS FILLED AS RECEIVED!!
AMPLIFIERS
Complete
with tubes.
17 Watt
30.
25 Watt
42,
35 Watt
54,60
50 Watt
70.50
th Phono-top. . ............... 42.30
25 Watt with Phono-top. ... .. .......... 52.20
35 Watt with Record-changer. ............ 89.10
PHILCO BEAM OF LIGHT
8elenium Cell only, no bolder .............. 1.80
20% deposit required on all C.O.D. orders. 29,
transportation allowance on orders of $25.00 or
more accompanied by payment in full.
Write for
FREE CATALOG

)Y, ']
KHDIUSUPP[Y &

ENGINEERING CO., Inc.

126 SELOEN AVE DETROIT 1, MICH.
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contact, etc. If the condition of the
control is really bad, the split retainer
washer pressed into the groove in the
shaft should next be removed by clamp-
ing the shaft in a vise, leaving just
enough of it exposed to work on the
washer. The washer should then be
removed and the contact arm and shaft
pushed out through the mounting bush-
ng.

The rubbing contact surfaces on the
resistance element, contact arm, wiper
and slip ring, etc., should now be in-
spected.  One method of cleaning con-
sists of immersing the disassembled
parts in a grease solvent (carbon tet.,
white gasoline, Energine, etc.) and
brushing the rubbing surfaces thor-
oughly with a 15-inch soft paint brush.
Then allow to drv. The rubbing sur-
faces should then he carefully polished
with an ordinary pencil eraser (never
use sandpaper) until they are brightly
polished without scarring. All traces
of the eraser dust must then be hrushed
away. It is advisable at this point to
increase the tension of the various
springs by a little careful bending.
These should not be bent too far, or
excessive pressures and wear will
result.

Next, a suitable lubricant should bhe

Fig. 4. Applying (srafeline, a combination
cleaner and lubricant, to a noisy wire-wound
control.

(Courtesy General Cement)

No. 400 is an outstanding value at

(7 Only $4.50

List

Drake Has aa Iren =

for Every Purpese. 3

Ask Your Radle "§
Parts Jobber

DRAKE ELECTRIC WORKS, INC.

3656 LINCOILN AVE., CHICAGO 13 1L

\ COLOR CODE
and OHMS LAW CALCULATOR

Great Time Saver

Burstein-Applebee of Kansas
City offers you this great con-
venience FREE. Easy to work.
Solves many problems in a jiffy.
FREE to Radio men, electronic
engineers and others in the
business. Attach coupon to
yaqur letterhead.

MAIL COUPON NOW

BURSTEIN-APPLEBEE CO.
1012 McGEE ST.
KANSAS CITY 6, MO.

Send me FREE Color Code and Ohms Law Cal-
culator along with latest catalog.

lam

STATE CONNECTION IN INDUSTRY
L NAME
| ADDRESS
} TOWN

STATE !




applied sparingly to these rubbing sur-
faces by means of an ordinary match
stick, finally wipirg over the contact
surfaces with clean fingers. White
(uncarbolated) vaseline, or Russian
mineral oil is satisfactory. So is Lube-
Rex,* a lubricant that can be used on
volume and tome controls, push-button
and all-wave switch contacts, the
Philco mysterv control, etc., Fig. 3.
Oil or graphite grease should never be
used, since the first cannot be depended
upon to remain where it belongs and
the second comtains a conducting sub-
stance.

Sonie Service Men prefer to use a
combination cleaner and lubricant in
one, such as Grafoline,* on wire-wound
controls. Fig. 4 illustrates how this
may be applied. This cleaner-lubricant
may also be used for the contacts of
push-button and ali-wave switches, tube
prongs, etc., or any application where
good contact and lubrication must go
hand in hand.

Another excellent combination clean-
ing and lubricating solution can be
made by dissolving one-half level tea-
spoonful of white {uncarbolated) vase-
line in two cunces of carbon tetra-
chloride (botk are obtainable at any
drug store). They should be thor-
oughly mixed and allowed to stand
overnight. The solution may be ap-
plied as above, finally wiping over the
contact surfaces with clean fingers.

The control should then be reassem-
bled and the split washer pushed into
place on the shaft and squeczed shut

with a pair of pliers.

In most cases, an astonishing im-
provement in noisy wire-wound con-
trols results from such simple cleaning
and lubricating. The contacts on noisy
switch-iype  tone countrols may be
cleaned and lubricated in the same

Wy,
*General Cement Mfg. Co.
[To be concluded n February]

Fig. 5. Touching up with Carbon-A. Liquid is

used on worn and noisy spots on the resistance
elements of carbon velume or tone controls.

{Courtesy General Cement)

BOOK with books

on

the HANDBOOK!

Radio to be repaired

Clear instructions tell
fix it
brings you gquick,
every radio in use

matic
manufacturers !

You just

exactly what
trouble is likely to be — EXACTLY how to
This big, 4 pound, 744.page manual
i specific
— Over 4,800 models of
Home and Auto Radio rececivers and Auto-
Record Changers
Pays
the first time you use it. In

repair

FLL PROVE

this 4 1b.book

IS WORTH

ANOTHER MAN

in your shop!

“saves You Time on 4 Jobs Out of 5

Don't confuse A. A.
Ghirardi’s 3rd Edition
RADIO TROUBLE-
SHOOTER’S HAND-
servicing
It simply isn’t that kind. You don't study
look up the
Make, Model, and Trouble Symptom of the
and go to work!

TELLS EXACTLY WHAT TO DO!

troubles, tube and parts substitutions, e

et WE'LL PROVE

The HANDBOOK is the

training new helpers

T
ideal

time and equipment. Beczuse it helps you
the TWO SETS IN THE TIME YOU
bit as valuable as another helper
shop — and we'll prove it.
book now!
days. If not more :han satisfied, return
and we'll refund eve-v
cent of your money
Take us up on this
offer now!

data for

of 202
for itself

...and this 1300 Page Book
is worth every cent of a

A. A. Ghirardi's big 1300-page
MODERN RADIO SERVICING is
the finest, most complete instruction
book on Radio-Electronic service
work for either the novice or the
professional Radio - Electronic
Serviceman bar none! Actually,
it gives a COMPLETE MODERN
EDUCATION in truly profes-
sional service work that is an Open
Sesame to real opportunities in post
war Radio-Electronic Service work
where the call will be for
TRAINED men with a BROAD
knowledge of modern test equip-
ment and testing techniques . . .
and not poorly-trained screw-driver
mechanics.

TEST INSTRUMENTS — TROUBLE-
SHOOTING — REPAIR

Read from the beginning, it is a
complete servicing course from A
to Z. Used for reference it is an
invaluable means of ‘‘brushing up”
on any work that puzzles you. Gives
complete information on all essen-
tial service instrument types; how
they work (with wiring diagrams),
how, when, and why to use them;
how to build your own; preliminary

~Every Conceivable Service Subject!

trouble checks;
analysis; parts repair, replacement,
substitution; obscure troubles; align-
ing and neutralizing;
reduction
other
Start
Radio-Electronic Service Business,
706
review questions. Only $5 complete
($5.50 foreign).

5

e v - —— ——— — —— V-

MONEY-SAVING
OFFER!

Get BOTH the Hand-
book and Modern
Radio Servicing
radio’s most famous
complete service library
totaling over 2030
pages — at a bargain
Combination price. See
coupon.

circuit and parts

interference
and HUNDREDS of
including How to
Successful

subjects
and Operate a
720

iltustrations; self-testing

-DAY MONEY-BACK GUARANTE

MURRAY HILL BOOKS, Inc.

Dept. S-16, 232 Madison Avenue. New York 18, N.
Enclosed find $ for books checked; or sond
.0.D. (in U.8.A. enly) for this amount plus postage. If

not fully satisfactory, 1 may returr the books at the end

of 5 days and receive my money back

[ 1 RADIO TROUBLE- [ ] MONEY SAVING COM-

Y.
[]

SHOOTER’'S HAND BINATION. Both books

BOOK $5 ($5.50 foreign) for only $9.50 ($10.50
[ 1 MODERN RADIO SER- foreign)

VICING $5 ($5.50 for

elgn)
NBIHE o oo e tveinneinnereensaaersaaasassonssdstros s asneeanny
AGATEES .o vvvnvnee oo insanaerassunaraiorassannassstivscans
City & Dist. No.......ovinronnreen v -State. oo
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addition, there are hundreds of pages of repair
charts, data on tuning alignment, transformer

tc.

ete. — all indexed f>r qmick easy reference,

book for
repairing either cheap
or expensive sets proitably, substituting tubes
and parts accurately, eliminating useless test

fix
'D

NORMALLY TAKE FOR ONE it's every
in your
Sead for the
Let it work for you for S full

it

E
~
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Crerything

FOR THE
SERVICE
DEALER

We have, ready for immediate delivery, a com-
plete stock of tools, replacement parts, inter- ] N
communication systems, public address systems %

test equipment . . . everything in radio equip-
ment for the progressive service dealer. For big
profit items . . . for quick delivery . . . place
your order now with Leo.

6 TUBE AC-DC KIT

Complete,
ready for
assembly.

$23.75

Cat. No. 7-691

A two-band, superheterodyne kit with all
tubes, speaker, chassis, and all parts for easy
assembly. Broadeast band from 540 to 1620
KC. Short wave from 5.7 to 18.3 MC. Cah-
inet, $5.25.

WRL MULTITESTER

Al purpose tester.
Money back
guarantee.

$18.75

tess leads
Cat. No. 16-439

Handles AC DC Voltmeter, DC Milliammetgr,
high and low range Ohmmeter. 3” meter with
sturdy D'Aronsval movement. Size 5%x8x3%.

o ol D g [ Sy

o 4
o ey

= Exclusive at WRL!

i Our latest flyer . . .
12 page V-J edition
of merchandise and
i radio values. .FREE.

Handy Tube-Base

5 | calculator ... .. 25¢
= Giant Radio Reference
Map, 33x43 fi.. . 15¢

MAIL TODAY s-!

Whalesale Radio Laboratory
744 West Broadway Council Bluffs, lowa

[J Rush WRL Multiresters. Cost, $
[0 Send______6-tube AC DC Kits and cabi-

|

|

I

nets. Cost. § |

g1 want a mbe-cal'cu]at,or. 25¢ enclosed. ]
[} Ship me yvour radio map. 15¢ enclosed. I
]

i

]

|

I

3 Send me your new V-J Flver free.
Enelosed is $ » Balance C.0.D.
Name__ ———
Address_
Tow!

_State
I am [J an amateur; [ experimenter;
[ service man.

We invite industrial inquiries
for electronic pquipmem and
devices of all kinds.

QUICK SERVICE FROM LEO
‘‘same day’’ delivery service
from the heart of the nation
g . on anything in radio.
Order today.

4

RADIO LABORATORIES
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SER-CUITS

(Continued from page 26)

the voice coil is grounded and the high
end is connected to the screen through
a blocking capacitor and across a re-
sistor-straight resistance coupling. The
constants differ in the various models
but the circuits are the same.

Stewart Warner 9002-A, B, P, R

In I'ig. 1 appears a 5-tube and recti-
fier a-c/d-c single-band model, 9002-A,
B, P, R, with the external antenna di-
rectly connected to the loop. The cou-
pling transformer between the r-f am-
plitier and 12SA7 converter has a sec-
ondary tap for the signal grid for
sharper tuning. A cathode tickler type
oscillator 1s used. All tuning capaci-
tors as well as transformers and loop
center tap are returned to the ave bus
instead of B— or ground. The B- is
grounded through a .2-mfd capacitor
and 220,000 ohms in parallel.

As previously mentioned, the 12SF7
i-{ amplifier contains the single diode
used for detector and ave. A 47-ohm
resistor from cathode to B— provides a
bit of hias. The detection capacitor of
110 mmid returns to B—, while the de-
tector load resistance composed of
47,000 ohims and a ¥-megohm volume
control returns to the first audio cath-
ode and then to B- through a 2,200-
ohm bias resistor. The audio pick-off
is through a .002-mmid capacitor to grid
and a 10-megohm grid leak. Since the
signal voltage is supplied between grid
and cathode directly, no bypass capaci-
tor is required across the cathode hias
resistor, there being no common cou-
pling between grid and plate return
circuits.

A hum and decoupling filter of 220,-
000 ohms and .05 mfd is used for the
12SK7 frst audio plate. A 2.2-meg-
ohm screen supply resistor serves also
as a coupling resistor for the degenera-
tive fecdback loop from the output
transformer through a .02-mid block-
ing capacitor and screen hypass.

Power Amplifier

A 35L6 power amplifier has a 130-
ohm unbypassed resistor for bias, a
Ol-mfd  output capacitor and p-m
speaker load. The output transformer
primary is tapped for hum bucking.
This permits the 3316 plate to be sup-
plied directly from the 35Z5 rectifier.
Hum, or filter ripple, is attenuated in
the same manner as in a push-pull am-
plifier where the primary is tapped so
that ripple currents travel in opposing
directions through the winding, caus-
ing their cancellation. Here, the out-

MUELLER

CLIPS

For Quick Temporary
Connections

® Made in 10 sizes—from the tiny
wee-pee-wee to the 300 ampere
Big Brute.

® Offered in both steel and solid
copper.

® Red and black rubber insulators
to fit each size.

® A complete line with

A CLIP FOR EVERY PURPOSE

Soud for free samples amd catalog 816

1565 E. 31s¢ St. - Cleveland, Ohio

oil-filled, oil-impreg-
nated condensers at ri-
diculously low prices. Write
for list! New Time Payment

Plant if desired.

BIG NEW CATALOG!

By mailing us your name
and address, you will be
among the first to get a
copy of our own big new
catalog, plus latest an-
nouncements of new and
bargain components and
equipment. Write todayl
Address Dept. S of nearest
Newark branch.

Wit AGg

Newark gy Company

23 W. Madison St

st® CHICAGO ©

S o ¥ew v
115-117 W. a5th
NEW YORK 19




put tube load is balanced agamst the |
total drain of all plates and sereens |
(except the 35L6 plate) through a
1,500-chm filter and audio load resis- |
tor. A 33-ohm anti-surge resister and
05-mid r-f bypass are associated with |
the 35Z3 power rectifier. \
(Continued on page 46)

POSTWAR RECEIVERS

Above. F_arnsworth portable loop type, single-
band receiver, type EP-351. Below, Faransworth
table mode! television receiver.

Below, Fernsworth 6-tube automatic record changer
console, type EX-263.

Below, Echophone 5-tube, 3-band a-c/d-¢ table
model, type EC-103.

UWlds for these wew

*

If It Isn’t A Hickok Indicating
Micromhos It’s Not

Dynamic Mutual Conductance *

Your patience in waiting Jor
these new 1926 HICKOK models
will be richly rewarded for these
b new HICKOK tube and set test-
----- - - 3 y ers make still closer tests, with
finer accuracy, rejecting tubes
that might g2t by with an ordi-
nary tester.

Now you have 7 selector
switehes instead of 2. That aims
to prevent absolescence. Isn’t
that worth waiting for?

What’smore, Dynamic Mutual
Conductance, indicated in Mi-
cromhos, is a duplicate of the
manufacturers' method of check-
ing when he makes the tubes.
Remember, if it isn’t a HICKOK
Indicating Micromhos, it isn’t
Dynamic Mutual Conductance.

The new Eleetronic Volt-Ohin-

Capacity Mi_linmmeter Model
203 reads as low as 1.0 mmf aid
up. 1t will measure at frequen-
cies to over 10 me with no fre-
queney error and the ohm meter
vill mecasure up to 10,000
icgohms,
Keep patiently in touch with
r jobber and you will soon
the instruments that arc
in highest esteem.

THE HICKOK
ELECTRICAL
INSTRUMENT CO.

[ ]
10521 Dupont Avenue
Cleveland 8, Ohio
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SECOND DET.
AvVeC
6J86G

FIRST AUDIO
6KSG

OUTPUT
6F6G

A N A

r I \HE average Service Man isn’t
too keen about servicing receiv-
ers that have intermittent trou-

bles. Often such sets are extremely
difficult to service. The word inter-
mittent means, literally . . . alternat-
ing, recurrent, coming and goimg ai
intervals. That just about describes
an intermittent receiver.

There are a number of causes of in-
termittent operation. One of the most
common is a defective paper capacitor
or, as in some Philco sets, a defective
bakelite housed type of capacitor. The
capacitor may open up in a grid circuit
or develop a short circuit in a screen
grid or plate return circuit after the
receiver has warmed up.

Tubes often cause intermittent oper-
ation. The set may cut on and off and
be restored to normal by flipping a
light switch or tapping ‘the tube, pro-
ducing either a mechanical disturbance,
an electrical disturbance, or both types
of disturbances.

Vibrators in auto and farm radios
may develop defects that cause inter-
mittent functioning.

Other causes are: Faulty electrolytic
capacitors, poorly soldered joints, de-
fective pushbutton tuning and band-
switch contacts, faulty trimmer and
padder capacitors, defective volume

32 * SERVICE, JANUARY, 1946
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by WILLARD MOODY

controls, intermittently shorting tuning
capacitors, carbon resistors, candohm
and wire-wound voltage dividers, line
cords, plugs, i-f and r-f transformers,
oscillator coils, antenna and ground
connections, loop antennas, voice coils
and leads, audio transformers and
chokes, and tube sockets.

The intermittent operation of the re-
ceiver may be observed coincidently
with some other trouble such as a hum,
distortion, noise, loss of sensitivity,
oscillation, or failure of an oscillator.
These accompanying symptoms may be
clues to the trouble.

If the set cuts off suddenly and a
hum is heard, the filters may be sus-
pected. If, in an a-c/d-c set the pilot
lamp flickers when the hum develops,
the trouble may be a /ot cathode to
heater leak in one of the tubes, often
the rectifier or power tube. In some
cases the hum may be caused by a sud-
den change in the grid circuit resis-
tance of a tube. In Fig. 1, if the grid-
circuit resistance of the 6K5G changed
to a much higher value or the volume
control resistance increased, the effect
of any stray hum entering the grid cir-

cuit would become far more pro-
nounced than usual and there might, in
addition, be considerable distortion ob-
served.

Distortion suddenly developing in
the set, accompanied by a loss of vol-
ume, might be due to leakage in the
.015-mfd coupling capacitor or a gassy
output tube. The tube might require
ten or fifteen minutes to warm up sui-
ficiently to produce the choked effect
in the output.

If a d-c voltage is measured across
the 1-megohm in this coupling circuit
with the .015-mfd capacitor out of the
circuit, the output tube should be re-
placed and the results observed. If the
reading is obtained only with the
capacitor in the circuit, the capacitor
itself probably is defective and a re-
placement should be tried.

Sudden cutting-off, accompanied by
a hissing sound or higher than normal
noise level, might be due to an open
6A8G mixer grid or 6A8G oscillator
grid circuit. The ends of the wires
which lead to the stator connections of
the tuning capacitor may require, in
such cases, resoldering. If the wires,
when wiggled, cause the set to cut on
and off, the flexible, stranded wires
themselves may be in need of replace-
ment. In making a test, an effort
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Figs. 1 (left) and 3 (above). Fig. 1. Circuit of the Phileo 38.7. This diagram is used to illustrate the
Three such sources are padder capacitors, _rmrticularly mica types,

of a signal tracer facilitates the localization of

byvpass capacitors causes a high-pitched squeal, and intermittent reception.
1 .253-mfd.

with a

defective wiring or cold
the particular circuit responsible.

capacitor and noting il the receiver

solder joints, or a
Fig. 3. Philco model
The defective eapacitor may be found by
returns to normal.

possible sources of intermittent operation.
Inose voice-coil connection. The use
90. In this receiver, breakdown of the
bridging the suspected capacitor

INTERMITTENTS

~hould be divected 10 move only one
part or element of the set at a time,
since  excessive vibration or jarring
may  extend throughout the set and
make it difficult to locate the real cuuse
nf the intermittent operation.

I{ wriggling the bandswitch causes
notse and intermittent operation, the
contacts  of the switch should be
cleaned with carbon tetrachloride or
an equivalent solvent.  The soldered
joints on the switch should be gone
over with a hot soldering iron.  Noise
and cutting on and off at the low-ire-
quency end of the dial, while the high
trequency ¢nd s all right, indicates
that rubbing and shorting tuning ca-
pacitor plates are causing the low-fre-
quency tromble.  Should the set cut on
and off as the volume control is ad-
justed, 1t's likely the control itseli s
defective and in need of replacement.

In some scts of this kind, where a
sharp break in reception occurs, the
wires leading trom the loudspeaker to
the rectifier and output tube circuits
may not he securcly soldered, and the

Fig. 2. RCA auto receiver, model 94 BTO6. Most
intermittents in anto receivers can be traced to
the vibrator and power supply system. Two
irequent offemders are the 1000-mmfd and the
.0l-mfd capacitors in the vibrator circuit.

make and break of the end of a wire or
wires will cause intermittent operation
that shows up when the speaker cable
or wiring is wiggled by hand.  In
some cases the wires themselves are
defective, due to rotted insulation caus-
ing short circuits between the wires or
between the wires and chassis.

A loose connection anviwhere in the
set mav cause noise as well as imternnt-
tent reception.  The trimmers in the

anteuna and oscillator circuits or the
padder in the Philco 38-7. I'ig. 1. could
cause such trouble. .\ loose voice-coil
connection could be responsible and
some peculiar intermittents have been
traced to such sources.  Many such
faults mav he located by carefully in
specting the wiring and chassis, using
a small penlight or tlashlight which
augments the regular shop lighting or

(Contined on page 39)
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RV

JANUARY, 1945 — DECEMBER, 1945

AMPLIFIERS

4-Plant Transformer-Type Volume:l.evel
Control Unit ... ... ... .. ... ......7 Aug

20 Watt Mobile P-A (Silvertone 8919)...Sept

00-Watt Ampliter ... .. . 0. Aug.

A-F Amplifier Testing. By Willard 1100413/ \iar
Air King 4034 (I-I' Amplifier)...........N
Allied D-366 (I-F Amplier).

Amplifiers and  Systems, Inuxcommum
cator. By A. A4, Ghirardi. . .......oo.v.. an.
Amplifiers, I.F. By R. L. Martin. ... CApr.
Amplifier Terminal Connections for Audio-
FEAPR & R R E S Wea? S xBTS ct.
Amplifier Terminal Connections for Erwood.Oct.
Aniplifier Terminal Connections for Magna-
NOX'| [aEENge 35 5 o AR £ OF [ OCD o b 14 Bas e E ct.
Amplifier "Terminal Connections for Ope
nidio] - 1A i vwa - ilkaa. ] = Ta¥ ol e ()c(
Amplifier Terminal Connections for RCA.
Amplifier Terminal Connections for Stror-
Beng-CarlSon; pega. afmipme s e oo om. ct.
Amplifier Terminal Connections for Wel
ster-Ranland “edp xie Aeluns tn .ot . . bl ct.
Audiograph Amplifier Terminal Connections. Oct.
Bogen Anmplifier Terminal Connectiotis. ... Oct.
G.E. 60 (I.F Amplifier)............. ... Nov.
G.E. L-243 (1-F Amplifier). ... Nhv.
I.F Amplifiers. By L. E. Edewards. ... ... Nov.
th Fidelity Amyplifier (Muagnavox A-3001
.................................. Nov

Marine P-A  Systems. By Martin W.....
MHiott .. ...
Mixer Circuit ..
-A Quiput Amplifier Design. By W.
Mioody: "m few o e ik e et gl e e L May
Phase Inverters. and Push-Pull Amplifiers.
By E. Arthur. ... ... ... ... ... ... .. Maxy
Power Amplifiers ............. ... ... . Aug
Push-Pull Amplifiers and Phase-Tnverters.
By E. Arthmr.sw oot ioiee. oo oot May
Separate Room Amplifier.... ... .. ... . .. Aug.

Silvertone 8935-8942 (35-w Amplifier) .

Silvertone 8950 (30-w Amplifier) ... . Teh
Spiegel 1-40 (I-F Amplifien) cepmazee e - Nov.
Stromberg-Carlson 315 TM  (Amplifier
Sections Only) ..................... ./ ug.
Terminal Connections for Unlabeled Ampli-
fiers (Audiograph, Bogen. Krwood, May-
navox. Operadio, RCA, SnombergCuI
son, Webster-Randand) ....... ... .. .. ct.
Ward 04WG-2672 (I-F~ Amplifier) . ... .. Nov.
Ward 62-262 (Mixer) ........... ... ... Nov.
Ward 62-319 (I- T Amplifier) .. ........ .. Nov.
Wells-Gardner A.7 (I-F Amplifier) .

. .\'uv
Westinghouse M 104 (T-T ‘\mr\hhet) d
Westinghouse WR 678 (I-TF Amphﬁm)

ANTENNAS

Air King 4136 (Input Circuit)..........
Allied D174 (Input Circuit).. ...
Antennas, F-M. By W. Moody......
Belmont 533 (Input Circuit)
Continental C7 Input Circuit.

Detrola (Input Circuit)............

Tirestonc S-7400-1 (Input Circuit).

G.E. L642 (Input Circuit)...... ........

General Television 530 (Input Cncult) Sept

Input Circuits (Part II). By L, .
TYEHAS| px pgEiTem . E gy s G sk Oct,

Lafayette BB9 (Input Circuit)........ ..O¢

Meck Industries RC-5C5 Loop Receiver

Phileo 42-853 (Input Clrcmt) " Oct.

Philco 42-854 (Tnput Circuit) . i .Sept.
Phileo 42-1004 Input Cirenit............ Sept.
Receiver Input Circuits. By L. E. Id-
Wands o sy (] B ot n EEEEEE: 6 AL, < P b Sept.
Scott. Laurente Model (Input Circuit)....Sept.
Traps. Wave. By W. Moody.......... July
CONDENSERS
Auto Sets for Fome Use, Simplified Con-
version of, By J. Gco»ac Stewart. ... .. TJuly
Condenser Servicing, Variable (Part 1).
By E. Arthur....................... .. July
Variable Condenser Servicing. ('art 11)
BY“E. Arihare s omamsn v g s 5o AL
CONVERTERS
Tl Converters ........................ May
Meissner 9-1047 (F-M Adapror) .. . Mar,
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CHARTS

Ceramic, (RCA) Capacitor Color

harts

Code
M

COVER DIAGRAMS

5-Tube Postwar Receiver (Stromberg-Carl-
son 1000 H, J-1100H)............. .
30-watt Amplifier (Silvertone 8950)

Emerson CJ449 (Record Player Circuit)...June
Emerson GL-457 (2-w Phono-Amplifier). ... Oct
G. E. HM 225B/226B (Television ¥
Svstem) ..o July
Magnavox A-205 (Record Player)........Apr.
Magnavox A-3001C (High [Fidelity A-F
Amplifier) ........ ... . . Nov
Philco 41-R-6 (Record . Jan.
Silvertone 8919 (20-w P-A)............ Sept.
Stromberg-Carlson 515 FM (R-F and I.F
Amplifier Section of a 7-tube F-M Re-
CEIVET) oottt Aug.
Telev151on Deflection Circuit (RCA TRK-
2)| . agep s ST - F - @G - 3 D EE Mar
EDITORIALS
Allotment of Replacement Parts; Misrepre-
SENtatioNy & IMEeE € Ber & B4R E L EEE o i g D lay
F-M Allocations; Radio Fundamentals
Books; Video Sets.................... July
Hiring Service Men; Set TFailures: Time
IRecorneds] P cxan bt s i @ a3 p P b 13 swl SADTis

Housing Development Servicing Opportuni-
ties; Letters of Questions Offering Prob-
lems; Miniature Receivers

Opportunities for 1946.... i

Part Shortages; Need for F-M Smdxes b\

Service Men sossmeem . oouneanosaan. June
T'ostwar Aircraft I'\pansmu Postwar I°.Al

Receivers ......... »
Postwar Receivers ..
Production Line Methods in Servicing. . ... Jan.
Receiver Failures; Repair Charges..... .. Sept.
Receivers and Accessories: I-M Broadeast-

WK e s o A i g T T 0l - Aug.
Service Charges and Ilearing Aid Servic-

INZ Gais Jagem Ik moeh: [ LA el B it - Feb
gonnd System Servicing ........ ... . Mar

ELECTRONIC APPLICATIONS

Cathode-Ray Tubes. By S. J. Murcek....July
Celis, Photoelectric. By Y. Moody....... Oct.
Direct Viewing Television................ Tuly

Electronic Alarm Systems. By W. Moody.Nov.

Electronic Spotwelding Timers. By S. J.
Murcek

F-M Discriminators. By J. G. Stewart...Aug.

Indicators, F-M Tuning. By J. G. Stewart . Oct.

Osmllognphs C-R. By S. /. Murcek.... Sept.
Servicwig The Oscillograph. By S. T. AMur-
cek! e o T T4 DEEEEEEE ) T bd ! . Dec.
FEATURES
350-Speaker P-A System............. ... . Dec
A 6-Plant Sound System. By Harold
CUUTS, o bt B4 4075%e o B i b iramurard Pt oins Tune
A Dealer in Buzz-Bomh Alley. By A.

EOwes s -anhamsn wws o . ewl ol . g, wshd Jar
A-F Amplifier Testing. By Willard Moodxy. "\T'u
Annunal ?ndv{ C(1944) . . Jan.
Automatic Noise Limiters. By Thomas T.

Donald
Auto Set Dial Cord Installation Notes (1 or
Chrysler C-1708; Ford FI-1740; Lincoln
L-1760, 61; Studebaker $-1722, $-1726).Teb.
AVC-Detector-AT  Systems. By [Robert 1.
Martin )
C Biasing. By Edward Arthur........ .. Mar.
Cathode-Ray Tubes (I'art I) (Design, \p
plication, Servicing). By S. 1. Murcel Iuly
Cathode Ray Tuhes (Design, Application
Servicing). v S, J. Murcek (Part 1T) . Aug.
Communications Receivers’ Deat Irequency
Oscillators. By Thomas T. Donald..... QOct.
Connections  for Unlabeled Amplifier Ter-
minals  (Audiograph, Bogen. lirwood,
Magnavox, Operadio, RCA. Stromberg-
Carlson, Webster-Rauland) . ............ Oct.

www americanradiohistorvy com
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Cross  Modulation, Beat Notes and R-FF
Modulation, By A. M. Ross. ... ....... Dec.
Crystal-Controlled  Oscillators. By J.
George Stewart ......v....ooiiiiannn Nov
Crystal Filters Used in Communications
Receivers, By Thomas T. Donald.. . ... Nov.
Crystal Pickups (Data for 17 RCA
IRYDES) el 3630 T = S ERE D + ke o= - Feb

C-R Osc1llogmphs (\Jphcanous—Sexvxcmg,

Part IIT)

Murcek.......... Sept.

C-R Osc1l]ogr1phs (Applications—Servicing

—Part IV). By S MY COR oats wns o ct.
C-R Osctllographs (Apphcanons—Serv:cmyz
—Part V). S. J. Murcek..... ..... ov.
Direct \1ew1ng Televlsxon ................ July
Flectronic Alarm Systems. By Willard
MoodNy e : g ar-e i 0T = TGE af FEEEE ov
Electronic Spotwelding Timers. By S. J
Muercek | . uygyarea vl s wddapre s aie 0 Apr
Extending Ammeter Ranges with Shunts
By Lewis J, Boss. .. ... May
TFixed Resistors (Part 1). By Alfred A.
Ghirardi ... ... .. ) Mar.
Fixed Resistors (Troubles and Service
Hints, Pavt 11). By Alfred A. Ghirardi. Apr.

Fixed

Resistor ]\ep]acement

and Substitu-

tions (Part I11). By Alfred A. Ghir-

ardi

I'-M Antennas.
M Converters

............................... May

By Willard Moody. .. .... Jan.

"0 Discriminators. By J. George Stewart. Aug.

T*-AM Limiters.
Fidelity.
By Willard Mood~y. .. ............. Febh.

High
tion.

Hiring Service Men.

By J. George Stewart....Sept.
Recorded Music Reproduc-

.By Charies and i{. N

A “MEddleton - i grre w e w84 E R R “eh.
Hum (Its Causes and Cures). By Edward

Avthur cvavaois e b sid 2 e Apr.
1-¥° Amptifiers. By Robert L. Martin..... Apr.

I.F Amplifiers.

By 1. . Edwards......

Input Circuits (Part II). By L. E. Ed
wards. L.e s L L e e ae Oct
Interstation  Noise Suppression. By J.
George Stewart ............c..c.coo... Dec
Intercommunicator Amplifiers and Systems.
By A. A. Ghirardi.................... Jan.
Loudspeaker Additions for Inmproved Tone
Quality. By Willard Moody......... .. June

T.oudspeaker Matching. By E. B.
Marine P-A

liott ..
Old Timers’
Old Timers’

Menzies. Jan.

Systems. Bv Martin W. El

Corner
Corner

Old Timers’ Corner
Old Timers’ Corner
0ld Timers’ Corner
Old Timers’ Corner
Old Timers’ Corner
QOld Timers’ Corner
Old Timers’ Corner
Old Timers’ Corner ...
Old Timers’ Corner

Old Timers Corner
Design  in
Willard Moody
Present

Output

Past,

Quality.
Photoelectric Cells. By
Receiver

TPostwar
sories.

Postwar Receivers
Receivers
Power Amplifiers

Postwar

and Tuture Status of Tone

By Arnold Peters............ Mar.
Willard Moody. . .
Components and Acces-
By Donald Plhilips.......... ... Feh.

Power Transformer Replacements and Sub-

stitutions.
Transformer Servicing.

Power

By Edward Arthur......... June

D. Peters........ ... i May

Power Tube Substitutions. By B. /.

Kav. Aug.

Push-Pull Amplifiers and Phase Inverters.

By Edward

Avthur. oo oo oo May

RCA Ceramic Camcnox Color Code Charts. May
. E. Ed-

Receiver
wards

Second
Robert

Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Ser-cuits.
Service elps.

Service Helps

Servicing Tlelps

Detector and

Input Circuits. By

AVC Systems. By
L. Mavtin. ... ..
By Henry Howard
By Henry Howard
By Henry Howard
By Henrv Howard
By llenrv Hotward
By Henry IHoward
By Henry I{oward
By Henry I{oward
By Heury IHoward
By IHenry Howard
By IHenry Howard
By Hmzn Howard




Servicing Helps
Servicing Helps . ..
Servicing Helps
Servicing Helps
Servicing Helps.
Servicing Helps
Servicing He]ps
Cones).
Servicing H

(Recentenug Loudspeaker
FrarxA C. Keenecasidmi. o Nov.

e B
Servicing The O<cullogmph By S. 7. Mur-

cek ... ...
Simplified Conwers\:n of Auto Sets for
Home Use. 1;) J. George Stewart.. ... {)uly
3y

Sub-Miniatures. Roger Ftton.......... ec.
Superheterodyne Muxers. (Part 1). By
Martin W, Elliote ... ... .. ... . ..... Oct
Superheterodyne Mixers (Part TI). iy
Martin W, Elliott ............ ... ... Nov,
Test Equipment in The Postwar Era. By
A. Goodwan, Jy. ... .. ... .. ... .0, Jan.
Use of I(esnstors in Tube Suhstmmons By
Alfred A. Ghirards (Part IV).. ... .. .. June

Use of Reswtors in Tube Substltntlons. By
Alfred A. Ghirardi (Part V)

\lariable Condenser Servicing (Part I).
By Edward Arthur........... .. ... .. July

Variable Condenser Servicing (Part II).
By Fdward Arthwr, . ... .. ........... Aug.

\o ume and Tone-Control Resistors. By
Aifred A. Ghirardi (Part VI). ... ... .. Aug.

Volume and Tone Control Resistors (Part
VIIT of a Series on Receiver Compon-
cents). By Alfred A. Ghirardi. ... ... ... Sent.

Volume and Tone Control Resistors (Part
VIII of a Series on Receiver Compon
ents). By Alfred' A. Ghirardi, ... ... .. Oct.

Volume and Tone Control Resistors (Part
IX of a Series on Receiver Components).

By Alfred A. Glivardi.......... . .. . Nov.
\olnme and Tone-Control RCSISIOIS (Part
X). By Alfred 4. Ghirardi... ... .. .. Dec.
Volume Control Circuits. (Part T). By
Robert L. Martin..................... June
Volume Control Circuits (Part 1T). By
Robert L. Martin ... ... .. ... ... .. . July
Wave Traps. By Willard Moody. July
HUM
Hum. By Edward Arthwr. . ... . ... .. .. Apr
INTERCOMMUNICATORS
GE. FM 41 (Intercommunicator)......... Jan.

Operadio 4208-12 ¢ Intercommunicator). . ..
Remler 2030 (Intercommunicator)
Remler 2050 (Tntercommunicator)
USL-300 (Intercommunicator)
USL-303 (Intercommunicator)

LIMITERS, DISCRIMINATORS, AVC;
AFC AND DETECTORS

AVC-Detector-AF Svstems. By RKobert L.

M Artng, fus. bl &0 g a. e L e Dec.
Detrola 408 (AVC/Detector/A-F)... . .. .. Dec.
Discriminators, ¥-M. By J. G. Stcwart..Aug

Emerson FM-460 (Magic Eye Circuit)....Oct.
Espey 2170 (I\hgxc Eye Circuit)......... . Oct.
Espey F-M (F-M/I-N-S)

F-M Limiter, Freed 40 0 7 7 0 a BREmEaSept.
F-M Limiter Emerson 460.......  ...... Sept
F-M Limiter, G.E. 40........... .. ...... Sept.
F-M Limiter, AMotorola ¥M 82..... ..... Sept.
F-M Tuning Indicators. By J. George
SLeWATE o 3551 T o e .Oct.
Freed 57-71 (Magic Fye Circuit) . .. Oct
Freed 57A-71A (F-M/I-N-S) ... ... .. .. Dec
G-E J FM 90 Discriminator.... ... ... Aug
G. E. L 651 (AVC/Detector/ Ay . Dec
G. L. 20 (\\/C/Detector ATy oo Dec
Hallicrafrers SX-28 (A-N-L). ... .. .. .. .. Dec.
Hammarlund SP-260X (A-N-L)..... ... Dec.
Timiter, F-M, Emerson 460. ... ... .. ... . Sept.
Limiter, F-M, Freed 40..... .........Sept
Limiter, F-M, G.E. 40....... ... .. .. Sept.
Limiter, F-M, Motorola FM 82.... ... ... Sept.
lelters, F-\I By J. Geor (10 Srr((mt ... Sent.
Meissner 9-1053-4 (F-M/I-N-S ..o Dec.
National NHU (A-N-L)............... .. Dec.

National NC-44T (AVC/Detector/A-F). .. Dec.
Pilot 300 (Discriminator)........ .... "
RCA QR1 (AVC/Detector/A-FY....... ... Dec

RCA QU 352C (AYVC/Detector y .. Dec
RME 41-42 (A-N:-L)..... R T
RWT B 92 (AVC/Detcctor/. Y. ....Dcc
Seccond Detector and AVC Sy stetns. B

R, L. Martifv . c.a.ngaa.p-uipec: . « vl Aug.
Stromberg-Carlson 25 (Discriminator). . Aug

Ward BR-474 (AVC/Detector/A-F).. ... .. Dec.
Ward 62-271 (AVC/Detector/A-F)........ Dec.
Zenith 12H678 (Discriminator).......... .1 Aug.
NOISE
Automatic Noise Limiters. By Thomas 1.
Bonald oo eiw G rreeie - » e 6 ec.
Cross Modulation, Beat Notes and R-F
Whistles. By 4. M. Ross.............. Dec.
Interstation Noise Suppression. By /. George
Sttleriart! .. s’ Wl P N ke w5 ec.
OSCILLATORS
Continental G4 (Mixer Circuit)....... ... Oct.
Coronada C6D18 (Mixer Circuit)......... Oct.
G1rod 1C712 (Mixer Circuit) ..... Ny = Qct.
G.E. JCP596 (Mixer Circuit) ............ Oct
(:E L540 (Mixer Circuit) ............. Oct
Hallicrafters SX 28  (Beat-Frequency
Oscillator) ... i ct,
Lafayette C-37 (Mixer) ................. Nov.
Mixers, Superheterodyne. By Martin W.
FHIOEE o eveseeen e e ieaneeenns ct.

National NHU (Beat-Frequency Oscillator).Oct.

Oscillators, Beat Frequency, Communica-
tions Receivers’. By Thomas T. Donald.Oct.

Oscillators, Crystal-Controlted. By J. G.
Stewart ..o Nov.

Thilco 41 KR (Mixer Circuit)............ Oct.

RME 41-43 (Beat Frequency Oscillator)..Oct.

Silvertone 7091-7093 (Mixer Circuit). ... .. Oct.
Superheterodyne Mixers. (Part I). By
M. J T R — ct.
Superheterodyne Mixers. (Part TI). By
} 4 Elliott memems . B saed B8O e ov.
PARTS
Crystal Pickups ........................ Feh
Fixed Resistor Replacement and Substitn
tions. A. Ghirards....ccunwvasau. May
Tixed Resistors. By A. A. Ghirardi Mar.
Fixed Resistors. By A. A. Ghirardi... ... Apr.
Postwar Receiver Components and Acces-
sories. By Donald Philips............. Feh.
Resistors. Use of. in Tuhe Substitutions.
By Alfred A. Ghiravdi. ... . .. ... .. .. June
Resistors, Volume and Tone Control (Part
VI By 4. Ghivardi .. ... ... .. ... Oct
Tone and Volume Control Resistors. By
A. A Ghivardi.............ccuiui.. Sept.
Lso of Resistors in Tube Substitutions. By
AL Glirardisyues . 0 o Ao sol, July
\nlnmr- and Tone-Control Resistors. By
A. A, Ghirardi. . ... cinavoic.iaian.. Aug.
Volume and Tone Control Resistors. By
A A Ghivardi. ..o o Nov
Volume and Tone Control Resistors. By
ME M. Gliinasdll §rew: o g - eeemmE @ ... Dec
PHOTOCELLS
Photoelectric Cells. By W. Moody. ... ... Oct.
PHONOGRAPHS, PICK-UPS, RECORD
PLAYERS, ETC.
Crystal Pickups ........ .. ... .. Feh.

Emerson CJ-449 (Wireless Record Player). June
High-Fidelity Recorded Music Reprodnc-

tion, By Willard Moody...... ... ...... Feh.
Magnavox A-205 (Record Playver)..... ... Apr
Philco 41-RP-6 (Record Player)....... ... Jan,

Two-Stage Record Player (Emerson Gl
457)

POWER SUPPLIES

Power Transformer Replacements and Sub
stitutions. By . Asthur. ... ... .. .. Tune

Spotwelding Timers. Electronic. By §. J.
Mureck ... .... Vs dosee s b a0 Apr

RECORDING

High-Fidelity Recorded-Music Reproduction.
By I¥. Moody . .... AN & . . AL i Feh.

WWW americanradiohictory com

RECEIVERS
Auto Sets for Home Use, Simplified Con-
version of, By J. C. Stewart. ... ... .. uly
Beat Frequency Osc1llat0rs of Communica-
tion Rcceivers. T. T. Donald...... ct
Coronada C1100 (11 tube—S bands) Re-
COUVET ooy v [0 B s s ] S (s e bl s Cta
Crystal Filters Used in Communications

Receivers. By T. T. Donald
Detrola 568 (Postwar Model). ... ..
Detrola 568 (a-¢/d-c 2-band)..... o
Emerson 460 (F-M Limiter)............ S
Emerson 363 (2-band a-c/d-c Portable)....
Emerson EX 386 (3-band a-c/d-c)
Fada 204 (2-band)
Farnsworth BT-22 (2-band) Receiver
Freed 40 (F-M Limiter)................ pt.
Garod 3P 1812 (A-M/F-M/S-W Receiver).Apr.
Garod 3P 1812 (A-M/F-M/S-W Receiver) . May
Garod High Fidelity Receiver............ Nov.
G.E. LB 530 A-C/2-Volt Battery Receiver.Sept.
G.E. RHJS-10005 (3-Band Receiver)......May
Hallicrafters S-36A (F-M/A-M)....... .]Lllle
Hallicrafters SX 18 (Crystal Filter)...... Nov.
Hallicrafters SX 28 (Crystal Filter). . ... Nov.
Hammarlund Super-Pro (Crystal Filter....Nov.
Input Circuits, Receiver. By L. E. Ed

WAPAS o Sept.
Meck Industries RC-5C5 (Postwar Model). I\ov
Motorola 59 BP1/2 (4-tube Portable)...... July
Motorola B150 (3 tuhe) Receiver........ (o]

ct.

Motorola FM-82 (F-M 42.50 mc Band)....Apr.
Motorola FM 82 (F-M Limiter)......... Sept.
Motorola 611.11/61L12 (Input Circuit).
Motor(;la 65 BBP 1-2-3-4 (6-tube a-c/d- c/bat-
tery
National NC 100 XAB (Crystal Filter)...N

Philco 41-609 (3-band, light beam)... ... .. Feh.
Philco 42-245 (3-band, 7-tube)..... ... ... Feb.
Philco 730A (t-r-f Receiver)............. Feb.
Receivers, Postwar ..................... Oct.
Receiver Sales, Servicing and Repairs. .. .Sent.
RCA 26BP (tr-f Portable) .............. Aug.
RCA VHR-212 (2 band).. . ............. June
RME 41-43 (Crystal Filter) ... .. ... Nov.
Sentinel 237 (a-c/Batterv Recetver)...... Apr.
Scott F-M Tuner MBS . b hages . AEEAE, § June
Silvertone RR1 (Television Receiver) ..... el

r) F
Stromberg-Carlson 100911, J- IIOOH (5-tube
a-c/d-c) Dec
Truetone D-1042 (11-tube a-m Hi-fidelity) . Mar.
Truetone D1182 (a-c/d-¢c Battery Portahle) . Sept.
Ward 93 WG-1000/1001 (10-Tube TTigh-
Fidelity) . ......... .. [, Dec.

RECTIFIERS

(a-c/d-c 4 Tube and Rectiﬁer\_

D(trola) 571

Flectrontc
Murcek

SERVICE HINTS AND KINKS

A-F Amplifier Testing, By I Moody. .. Mar.
Auto Set Dial Cord Installation Notes....Feb.
Arwin 302. By Edward Goldschwmidt.
Columibia SG 8. By Edward Goldschmidt . Tulv
Components and Accessories, Postwar Re-
ceiver. By Donald Philips............ Febh.

Condenser Servicing, Variable (Part IT).

By E. Arékur, ., g 0. siens 6 s Aug.
Crosley 1336. By Edward Goldschmidi. . Mar.
DeWald 555. By Edward Arthur. ... ... Feb.
Dial Drive Installation Notes............ Dec.
Emerson 109, Chassis U4A. By Ldward

Goldschwmidt ... ... ... . ... ..... uly
Emerson 1941-42 Portables. By FEdward

Geldschmidt ..o far.
Eme-son CB243. By George Ryan. ... ... Mar.
Emerson 255. By Edward Goldschmidt.. June
Fada 207 APT. By Edward Arthur. ... .. TFeh.
@GR (60F . .crmamon - B Frseds QG- - +5E- - @ 35 Dec.
G.E 116?9 By Geo. Rvan ............... Mar.
G.E. L500 Series. G. Chrouch. . ... Oct.
Grunow 1151. Bxv Wi[lard Moody. ... ...Feh

Magnavox CR-171. By Edward Arthur. .. Feh.

Magnavox C178. By Darid B. Chambers. . Aug.
Majestic 91. By George Ryan. . ......... Mar.
Mopar 600 (Chrysler).  Edward Gold-
SchonidE o . Mar
Motorola 9-44M 9-49. By [idward Gold-
SCHRLAL ooy e 8 s wis G B TRt June
Motorola 51F11. By Edward Arthur. . .. .. TFeh.
Motorola 31X12. By Edward Goldchmidt. Mar.
schmidt ... .. Mar.
Motorola 161L12. Bw R. A. Dressler... .. Feb.
Philco 38-39. By George Ryan.......... Mar.
Phileo 610. Bv David B. Chambers. ... .. ¢ Aug.
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Phi

By David B. Chambers. .. .. \uy. By I°. C.

Pol\)\'cr Transformer Servicing. By A - Keenwe ... . ... ... . Nov TUBES

CIONS L May C Biasing. By L. Avthur. . ... - Mau
I\'eslstq.s, Fixed (Pave 11). By 4. A. Ghi- Oscill(;gr:phs. C-R (Purt I\ ). By §.J.
orardi Lo o Y . Apr. TELEVISION METCOH™ w ames b e s 3o nr EEEEE DD i B . Oct.
211\'ert0ne1697050 By Edward Goldschmidt.June Power Tube Substitutions. By B. W. Kay. \ug
Sparton H10. 420 ., uw: - cd om0 el D o ec. . _ . . Sub-Miniatures. Y MO s o 2 - ...De
Stewart-Warner 07-511. By George Rvan.Mar Gl HM 2258/2268. (Television T T T .

Stewart-Warner R137. By Dawvid B. Cham-

lco C1450.

System)

Recentering Loudspeaker Cones.

Tube Substitutions.

By Willard Moody S M

2 Jevic o IR Tubes, Cathode-Ray. By S. J. Muwrcek ... . July
S i oo e B BEA TR Utitvsion Reectia Tt ChieRy, B8 A
yuchronous Motor Record Players.... ... Dec. Televie: Dir e Tuning Indicators, F-M. By J. G. Stercurt . Oct
Terminals, Connections for  Unlavei clevision. Dhireet Viewing...............
Anwlifier ... o o Qct.
Truetone 13746. By Duwid B. Chambers. Aug. § VOLUME CONTROLS
U, s Radio and Television 28, By Ldward TEST EQUIPMENT Tone and Volume Control Resistors (Part
_(,qld.rthm‘zdt ...... e uly VII1). By Alfred A. Ghirard:. . .. . Ot
\m'luh[e Condenser Servicing,  (Part 1) Ammeter Ranges, Fxtending with Shunts Volume and Tone-Control Resistors (Part
By I Arthur. ... .. e 5+ 2 9 T g T 36 uly By L. J ‘ Zfs, % . L ‘Ma X). By Alfred A. Ghirardi. . ... .. co D
Zenith oC 301. By Willard Moody. ... ... . May C-R Oﬂéilldﬂra];llﬁ' By s T Murcek T Sc{\t Volume Control Circuits. By R. L. Mar
lemt_h 6D 41Q. 411, 413, ‘_114._ 425, 43?; G.E 'I:C-'» P (‘Tllb‘c ‘Cvl\cc'kcr) """ Mar EIR " ioimp oims - . wlA Y. g dmdAE S . B, B Jum
127, 446, 455 (Chassis 5639. 3660, 5663, G.}i' UM-3 ‘(Portable Utility ’I.C'E;L.‘l:) ...... J'Km- Volume Control Circnits. By R. L. Mar
., 3664). From Zenith Shop Notes........ Apr. e C-R. (Part V). nv S 17 Bliiu Lengm - oy SRR B e T AR P e o July
Zenith oR6R83. By Lidwaerd Arthur. .. ... .. Feh O cenphs CR (Pan D, By S 1
Ae!/f:_t:‘-ﬂ? ghiig’N-‘u??s (Chassis 5678) From Taw Ser\"jcixlg the Oscillograph. Ry S. J. Mur ' WARTIME SERVICING
Zenith 78432, 33, 34; 449, 50: 458; 160: A AERAR o 0 WSy STl e i 55 “ondenser Servicing, Variable. (Part 1).
361, 2; 487, 88 (Chassis $724) From et Sarmat e ‘Bostwan Bra. By O oeing, Variable. ) s
_ Zenith Shop Notes... . .............. R | OOGE S = s qpymags) =X Jar Frwood Amplifier Terminal Connections. ... Qct.
Zenith /’S 633, 634, 657 (Chassis 7801) Extending Ammeter Ranges with Shunts.
From Zenith Shop Notes............., May By Ev Ju_ 2B0Ss . A6 . 6w o aenddesh ... May
Zenith 85432, 434, 449, 450, 458, 459, TONE COMPENSATION Magnavox Amplifier Terminal Cotutections. Oct.
460,{46(‘1.13nd} 4621 (Chassis 5810). By ]fd-J . Operadio Amplifier Terminal Conncctions. . Oct.
, ward_Goldschmide ... .. 130 b e JUly - Oualits speake ' TS M Power Tuhe Substitutions. By B. W. Nav.Aue
Zenith 705, 06, 07; 711, 750; 712; Chassis T“I‘::x;)fo:!‘e‘é‘.l-\.BI!'O;}ji.spi?(l;:(;v.‘.\419?(.1‘nb ‘r‘ e RCA Amplifier Terminal Connections. . ... Oct.
2052, By Ldward Goldschwidr. ... ... . Juls Tone Quality, Past. Present and Future RCA Ceramic Capacitor Color Code Charts. M,
SOUND Status of. By A. Peters........ ...... Mar. Resistor Replacement and Substitutions. By
350-Speaker P-A System ... ... Dec. Volume and Tone Control Resistors (Part Ao A Ghirdards oo w2 £ ALY
Marine P-A Systems. By M. W. Eiliott. Sept VITD). By Alfrd A. Ghivardi. . ... Oct.  Resistors, Volume and Tone-Controt. Ay
P.A Amplifiers, Output Design in. 55y Volume and Tone-Control Resistors (Part A. A Ghivardi ... 8 Juphe Ju i u e ] Aug
1. Moody = ¥ ] Mav X). By Alfred A. Ghirardi. ... .. ... cc. Stromberg-Carlson Amplifier Terminal Con- ;
- J & g RN i e TN g o NCCEIONS gl dma Juri 4 o e ba 5a 53 b b Julo oL Cct
Sound System. A 6-Plant. By H. Lewis. . June Tuhe Substitutions. Power. By o
SPEAKERS TRANS RSa0 6 Rei iyt tueed Totiin: - -£ - aPl- T S Aug
6-Plant Sound System, A. By H. Lewis.June NSFORMERS Use of Resistors in Tube Substitutions.
Loudspeaker Additions for Tmiproved Tone By A. A. Ghirardi ... .......... - Juue
Quality. By H'. Moody........... ... June  Transformer, Power. Replacements and Variable Condenser Servicing {(Part 10).
Loudspeaker Matching. By £. B. Menszies Jan., Substitutions. By E. Arthur.......... June By F. Arthur. ... .. . ... - Auy
P-A Systems. Marine. By Martin . El- Transformer Servicing, Power. By A. D. Webster-Rauland Amplifier Terminal Con
Tintt : S it Bl s Do en s T Sept. Pot@s . sucmegass . g 0urbe Jn s nme av NECHATS oo o e B W o e g & g 0 .- Oct.
[ ] [ J

AGAIN AVAILABLE!

RADIO.TELEVISION.ELECTRONIC

SERVICE

GROUP SUBSCRIPTION PLAN

12 ISSUES ONLY $1

Saves Fifty Per Cent of the Subscription Price if Four or More
Orders, Including Your Own, Are Properly Entered on This Form

Name
Address
City-State
Occupation . .. ... ..
Title (Service Mgr., etc.)

Name
Address
City-State
Occupation .
Title (Service Mgr., etc.)
Employed by
State whether Employer is a Service Organization, Dealer,
Jobber or Manufacturer. .. . . .. ... ... . ..

Name
Address

City-State
Occupation . ... . . . .
Title (Service Mgr,, etc.)
Employed by ... . . ...

State whether Employer is a Service Organization, Dealer,
Jobber or Manufacturer. . ..

Please enter annual subscriptions (12 issues) for each of the above
for which payment is enclosed at the rate of $1.00 each. (This rate
applies only on 4 or more subscriptions when occupations are given.)

|

|

Name
Address
City-State
Occupation
Title (Service Mgr., etc.)
Employed by . .. .

SERVICE, 52 Vanderhilt Ave., New York 17, N.Y.
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DON'T SETTLE FOR LESS THAN:

When you must service any and all models of
radio sets, only Rider Manuals can fill the need.

For sixteen years Rider Manuals have been
furnishing complete and authentic servicing
data on American radio receivers. Today they
represent the only single source upon which
you can depend for all the information you
need on such vital material as receiver sche-
matics,voltage data, alignment data, resistance
values, chassis layouts and wiring, trimmer
connections—in fact all the things that lead to
quick diagnosis of troubles in ailing receivers.

(See Prices Below)

—And they’re complete! Since the publication
of Volume 1 over 42,000 models have been
covered —only Rider Manuals contain wiring
diagrams on Scott receivers. (These diagrams
were received officially from the E. H. Scott
Radio Lahs., Inc.)

There are good reasons why better servicing
shops have waited during the war until they
could get their Rider Manuals. There are better
reasons today why you should not settle for
less than ‘“The Best.” For, the flow of Rider
Manuals is again approaching normal.

See your jobber and place your order today
to guaraniee fastest possible delivery.

YOU MUST STUDY TO KEEP UP TO DATE

Just Out “INSIDE THE VACUUM TUBE...424 Pages, $4.50

RIDER MANUALS (14 VOLUMES) Frequency Modulation Avtomatic Frequency Control Systems
Gi incipl f FM radio . . . $2.0 = i i .
Volumes XIV to Vil . . $12.50 each volume s I.ve.s pr:u:.es ol 1 .m ° ST <~ ok LURY SRS
ervici .
Volumes Vito Il . . . 9.50 each volume Busicnaeﬂ!odIg??udirou:el?vgicing 4.00 A-C Calculation Charts
. C : Two to five times as fast as slide rule . 7.50
Abridged Manuals | to V The Meter at Work
(I volume) . . . . . . . . . . $15.00 An elementary text on meters . . . 2.00 Hour-A-Day-with-Rider Series —
Avtomatic Record Changers and The Oscillator at Work On "‘Alternating Currents in Radio Receivers’’
Recorders '!'®m w2 &am 2 7.50 How to use, test and repair . . . . 2.50 On ""Resonance & Alignment”’
The Cathode Ray Tube at Work Vacuum Tube Voltmeters On ""Automatic Volume Control”
Accepted authority on subject . . . 4.00 Both theory and practice . . . . . 2.50 On "'D-C Voltage Distribution”” . 1.25 each

JOHN F. RIDER PUBLISHER, INC. 404 FOURTH AVE., N. Y. 16, N.Y.

Export Division: Rocke-International Electric Corp. 13 E. 40th Street, New York Cable: ARLAR

5z’ RIDER MANUALS <=z

They Provide: ichemutaics and Essential Servicing Data on American Made Radio Receivers.
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FREE! CONCORD

Victory Clearance Flyer

Ready now! 32 Bargain-packed pages listing
thousands of standard-make, top-quality radio
parts and electronic supplies—now available
without priority at low VICTORY CLEARANCE

prices. The values listed below are typical of

the important savings offered in Meters, Con-
densers, Transformers, Resistors, Controls,
Relays, Switches, Test Equipment, Generators,
Microphones, Tools, and hundreds of Repair,
Replacement, and Accessory Parts.

D.C.Milliammeters Output Transformer

Hermetically sealed. Six
studs, 1, 2, and 3 are pri.
4, 5, and 6 the sec. Pri.
ind.at5V.1000cy.: .20 H.
Rutlosf/cc.ztﬁ %l:‘i.’ 3.02:1.
Size:3¥4 x /64"

585045 Vour cost..$1.95

21" flange mtg,
type. Metal case
dull black finish,
C.O.SOAS‘ 00 M.A.
10650. Spe-
cially prlccd_$4'95

I mmediate Shipment from
CHICAGO or ATLANTA

Huge stocks in two convenien! warehouses—one
in CHICAGO and one in ATLANTA—are ready to
supply you quickly with needed parts of depend-
able nationally-known quality—and at VICTORY
CLEARANCE prices that mean real savings. Mail
the coupon below NOW for your FREE copy of
CONCORD’S VICTORY CLEARANCE Fiyer.

.)uﬂafyvtl(' .puc[io («)Otpo‘zalum

CHICAGO 7, ILL. ATLANTA 3, GA.
901 W. Jackson Blvd. 265 Peachtree Street

1 CONCORD RADIO CORPORATION

901 W. Jackson Blvd.

Dept. S-16, Chicago 7, 11},
Plcase RUSH FREE copy of
CONCORD’'S new 32-page VIC-
TORY CLEARANCE I'lyer.
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OLD TIMER'S

CORNER

by SERVICER

NEEMS as if many fcel that luck
plays an important role in business.
Well it may help, but hard work and

sound business judgment is quite helpful
too. A wvisit to ‘Jerry’s Radio Shoppe
the other cvening certainly proved this
point.

I had been dropping into Jerry’s store
now and then to talk, but never ques-
tioned too much. On this particular
evening I found Jerry in back of his
well-stocked store hard at work putting
some  very nice-looking housekeeper's
marketing pads into some very attractive
envelopes. The pads consisted of about
a hundred single sheets of printed lists
with spaces for the woman of the house
to check off what she needed to buy from
the grocer and butcher. The pad was
backed with stiff cardboard, and a hole
for mounting the list was punched in the
hack.

Jerry was also putting a thumb-tack
jor the pad into the envelopes. At the
top of the list and again on the envelope
was Jerry’s name and store address, to-
gether with a statement that when the
radio went out “Call Jerry” and he would
fix it.

I asked Jerry what was the big idea.
\Vas he going into a big publicity stunt?
How was he going to distribute them?
What, besides the advertisement, was the
purposc ?

“It's this wav,” said Jerrv. “I got the
idea from my wife who used to get one
of these from her grocery store. He got
them {rom a breakiast food manufac-
turer. But somchow in the rush of war,
the manufacturer did not come through,
and so they stopped coming. I looked
over her old one, or rather what was
left of it, and decided that here was a
fine medium with which to sell my ser-
vice.

“So she and I got together and made
up our own list. I put our advertisement
on the front and then she suggested that
I include a thumb tack so that the house-
wife would only have to put the pad up,
and not scarch for any means with which
to do 1t.”

“In the hrst place,” continued Jerry,
“the houscwife has the list in front of
her every day. She picks out what she
has to buy. On the list T inserted the
reminders. . ‘Call Jerry to fix the radio
set’ and ‘Call Jerry to fix the iron, wash-
ing machine, lamp. eic’, and T included
our phone number.

“I distribute these myself. Here's how
I do it. T take a minimum of 6 hours a
week to call on the housewives, which
amounts to about an hour a day. Some-
times T call in the evening, sometimes in
the morning. It all depends on how the
work goes i the shop. I ring door bells.

“Of course a lot of women won’t talk
to me at all. They are busy and don’t

want to be disturbed. For those, who
lc’t_ me in or who talk to me, [ have a
brief message.

“After thc woman answers the door-
bell, 1 tell her who I am — actually
the proprietor. Then I reveal that I have
a marketing list for her which I will give
her absolutely free of charge if she will
answer a few questions for me. When
she asks me ‘Why the questions? I tell
her truthfully that I am making a sur-
vey so that I will know what to stock
m my store,

“If she agrees to answer the questions,
I ask her very few, marking the answers
down on a pad I carry for the purpose.
I ask: Name, and the name of her hus-
band (or head of the household) ; number
of persons in the family; is there a radio
set in the house, or more than one; brand
names; approximate date when the re-
ceivers were bought; electrical appliances
about the house; approximately when
werce they acquired; and last, would she
be interested in seeing any new radios or
appliances when they are available?

“Just before I leave, I ask if the radio
is working properly and if the appliances
are all right. If they aren’t I make a
note of it and tell her that if she wants
me to repair them, I’ll return during
business hours the next day. If she re-
fuses to have mc make the repairs, I
still smile and say ‘Thank vow. Then
I give her the marketing list and leave.

“When I get back to the oftice, I make
up a list of the homes I called on. As a
result, I have compiled very useful data.
I know what radios are around, which
ones are out of order and which ones the
owners will have replaced or repaired.
I also know a lot about the famities. All
this is valuable material for future sales
campaigns.

“IFor instance, I have a list of all the
larger families who do not own washing
machines. They are logical prospects.
If there are only two in the family, say
man and wiie, they usually send their
laundry out. These are poor prospects.
They are not very good prospects for
a4 new radio since they are not home
a lot. But with large families, there is
ample opportunity to sell one or miore
radio sets as well as appliances. Since |
know which homes are without working
radios and appliances, I can tell where I
can hope to do business. [ also kunow
where my competitors are too frmly
entrenched to be displaced, for in those
places I have been told that I cannot
make any repairs or replacements.

“Meanwhile I have made valuable con-
tacts. In many homes, I find that if vou
call at the door and offer to repair the
radio set, there is some fear and doubt as
to vour identity. To offset that, I always
use the company’s truck or have business
cards with me. I offer to have the house
wife call the local bank or police station
to verify that I am as represented. 1
also carry a flock of identification cards.
If that does not satisfy, [ tell the house
wife to call the shop. looking up the
number in the phone book. Then T
either come out the next day or send out
my helper.

“And believe it or not, I have not
only made the price of printing the lists
many times over, but I have been getting
an ever increasing share of the radio
service and new business in this town.”

That’s why I have come to know that
Jerry is an uncommonly good business
man, and not “jest tucky” as the hoys sav.



ANALYZING INTERMITTENTS
(Continued from page 33)

bench lamp.  An open in the mixer
grid circuit coil of the GA8G might
cause loss of sensitivity, yet still allow
the receiver to play, after a fashion,
even though reception might be very
poor. Tapping the coil or its leads
might restore operation momentarily.
A defective coil or soldered joint on a
terminal lug could cause the condition
to develop.

The signal could be checked with 4
signal tracer. The gain of the stage
would be much lower than normal
with an open in the grid circuit. A
cain of about 2 to 10, depending on the
set design, normally would be expected
irom the antenna to the first grid cir-
cuit. [For an auto set, the gain might
be somewhat higher, about 10 to 30.

\n auto type receiver is shown in
Fig. 2. In such receivers, excessive
noise accompanied by intermittent re-
ception may be caused by a defective
vibrator, 100-mmfd filter capacitor or
01-mid vibrator secondary filter ca-
pacitor, or possibly a leaky or inter-
mittently opening grid capacitor. [ur-
ther, the filters might be defective.
The excessive leakage in the flters
might cause vibrator overheating and
sticking of the contacts, making the
vibrator operation critical and uncer-
tain.  The output of the B supply, in
such a case, could be checked with a
cathode-ray oscillograph to get a pic-
ture of the condition of the supply. An
alternative method would be to sub-
stitute, temporarily, a pattery supply
or a B eliminator, and to loculize the
trouble in that way.

In some cases oscillations could be
caused by an intermittent in a capaci-
tor. The set might play, break into
oscillation, drowning out reception, and
then, suddenly return to normal. In
the Philco 90, Fig. 3, this might be
caused by faulty capacitors in the plate
circuit of the cutput tube, or an open
in a capacitor in the screen grid circuit
of the i-f tube. Allowing the set to
squeal or whistle, a .25-mfd., 400-volt
capacitor could be bridged across the
suspected unit and the results observed.
If the oscillation cleared up and the set
snapped back to normal operation, re-
placement could be tried. However,
to make certain the joh is a success,
the receiver should be allowed to play
for several hours continuously.

The time element is a clue to the
trouble. If the set cuts off in three
minutes or less, it may be a tube or
poor connecticn that is causing the
trouble. ®* If three to five minutes time

(Continned on page 45)

TEST OSCILLATOR
Model 640

A compLETE “standard type” oscil-
lator for all general purpose work.
Has full range direct reading dial
from 100 KC up to 30 megacycles.
No skips or harmonics calibrated.
All ranges are fundamental fre-
quencies.

Push Button sclection of all
ranges makes speedy and accurate
operation possible.

Glass Enclosed Dial—prevents
dust and avoids possibility of dam-
age to pointer.

Two Circuit Attenuator pro-
vides variable ratio and also vernier
control.

Has Powerful Signal output
which may be used either as pure
R.F. or Modulated R.F. The A.F.
voltage is available for external use.
Carrier is modulated at approxi-
mately 307.

_
JACKSO

Accuracy Guaranteed to 145 of
19, on all ranges. Operates from
110 volt 60 cycles. Uses three tubes
(rectifier, oscillator and modulator).

The Jackson ‘‘Service Lab’’

Back again, when steel is more plenti-
ful—Jackson Service Labs. assembling
in one handy unit your choice of
standard sized Jackson instruments!
Watch for them.

Fine Elecliccal g%aﬁng Instreenents

JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO

WWW americanradiohictory com
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POWER
RESISTORS

* Yes. Clarostat Greenohms are definitely
tougher power resistors. That's why you find
those green-colored power resistors in high-
grade radio-electronic assemblies that simply
must stand the gaff. It will pay you to use
Greenohms for those new assemblies, just as
it pays to use these "'stay-put” power resis-
tors {or repair jobs.

s Ask Our Jobber . . .

Ask him about Gréenohms. Better yet, try a
few in your own work. Ask for our latest

catalog-—or write us direct.

CLAROSTAT MFE. CO., Inc. - 285- .6 St., Brooklyn, N.Y.
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ENTIRELY NEW LINE

KENNETH C. PRINCE APPOINTED
RADIO PARTS SHOW G-M

Kenneth Prince has been named
general manager of the Radio Parts and
| Flectronic [Squipment trade show sched
uled for May 13-16 at Hotel Stevens.
Chicago.  Mr. Prince recently returned
from active duty with the Navy, where
hie held the rank of Lieutenant.

Prior to entering the Navy, Mr. Prince

was legal comnsel for the Electronic
Parts and  [Equipment  Manufacturers
| Association.

show corporation has cstablished

T he
‘Qﬂk‘v headguarters at 221 North LaSalle
[ Street. Chicago.

BLACKLIDGE NOW STANCOR G-S-M

James M. Blacklidge has been named
ceneral sales manager of the Standard
Transformer Corporation, Chicago.  Mr.
Blacklidge was formerly sales manager
ol the mdustrial division.

Flarl T. Champion has joined Stancor’s |

distributor sales division.

* ok %

MOULTHROP JOINS RADIO TELE-
VISION SUPPLY CO.

| Jack Moulthrop has been appointed
vice president and general manager of
the Radio Television Supply Company.
11509 South Figueroa Strect, Los Angeles.

Mitchell Hirsch has retired due to
| tlness.

Alro Moulthrop, for the past ten vears.
has been manager of the electronic divi-
ston of the San Francisco division of the
}]_m J. Meyberg Company.

~

£ %

NEWS OF THE REPRESENTATIVES

The New York chapter of The Repre-
senmtatives cleeted  Leo Ireed  president
during a recent meeting. Samuel liggert
was named vice president, and William
Gold, secretarv-treasurer

G, Hendrickson, 121 S, AMonroc
Street, Spokane 8 Wash, has joined the
PPacific Northwest chapter of the Repre
sentatives.

Hal [ Corry. 35322 Gillon Avenue
Draltas 5. Texas, was elected to the office
f secretary-treasurer of the Southwest-
ern chapter. The other officers of that
chapter arc: .\. l.. Berthold, president,
and nest T Wilkes, vice president.

The 1. T. 1.. Sales Co.. are now located

Seund equipment by
NEWCOMNB

Our newest amplifiers offer greater excel-
lence in sound reproduction than ever be-
fore. available to the public address field.
Desn_gned by an organiztion devoted ex-
clusively for seven vears to the perfection
of sound equipment, they embody all the
benefits of today’s most advanced electronic
achievements.

Send for the catalog .., you'll find no other
amplifier has so many advantages.

AUDIO PRODUCTS (O.
MANUFACTURERS

DEPT. E. 2815 S. HILL STREET

LOS ANGELES 7, CALIFORNIA

New MODEL 450
TUBE TESTER

Designed especially for the service man
who wants to give better service. Speedy
operation is assured by newly designed
rotary selector switch which replaces the
usual snap, toggle or lever action switches.
Tests all tubes up to_117 volts including
4, 5, 6, 7L, Octals, Loctals, Magic Eve,
Hearing Aid, Thyratrons, Single Ended,
Floating Filamen:, Mercury Vapor Recti-
fiers, also Pilot Lights. Tests shorts and
| leakages up to Megohins in all tubes.
Tests both plates in rectifers. Iag many
other mnew features and ad- Only
vantages that anv good ser-

vice man will appreciate af~$ 50
ter five miuutes use. Imwie- 9
diate Delivery.

|

Write for latest bulletin showing hpndreds of
other hard-to-get items at mwney-saving prices.

| sounD EquIRC

» Dept. EXE

911-9|3. JEFFERSON AVE., TOLEDO 2, OHIO




at 120 Liberty Street. New York, NOY.
Members of the firm are Jules T Levy
el Nat Ruhin.

Harry B. Segar. veteran manuiacturers
representative, died recently. e s sur "
vived by s widow, Mrs. Cavolyn 1. st ry
Segar. who is carrving on her late hus-
band’s busitress.

-
JULIAN K. SPRAGUE AND DR. PRESTON
ROBINSON BECOME SPRAGUE

VICE PRESIDENTS

Julian K. Sprague and Dr. Preston
Robinson have bheen elected vice prest
dents of the Sprague Electric Company.
North Adams, Mass. Mr. Sprague jomed
the company in 1926, He was one
oi the original group of four o¢m
ploves at the old Quincy, Mass. plant
where he served as production manager.
Dr. Robinson has been with the company
since 1929, serving as chiel cngineer and |
lirector of research. !

ERE

L. R. O'BRIEN NOW G-S-M OF ‘ P

-~ Jlewhstatic Cartridges

|mprove Phonograph Reproduction

general sales nianager of the radio re- \
lNTENDED for use with both automatic record

ceiving tube division of Ravtheon Manu-
facturing Co.

§ & * ‘ changers and manually operated equipment,
MARION INSTRUMENT CATALOG
A 28—1);1g‘“ catalog. describing standard these new AStatiC Cartrldges, mn MLP and L-70 SCrlCS,
and hermetically sealed clectrical indicat- ‘

ing struments, has been published by

the Muarior Electrical Tostrument Com- assure a degree Of ﬁdehty heretofore unparalleled 1n the
pany of Manchester, N. H. . .
x %k reproduction of recorded sound. All new Astatic Phono-

COL. SOULES NAMED ELECTRO-VOICE

SALES MANAGER

Lti. Col. Webster I, Soules, now on
terminal leave from the Army Signal
Corps, has beern appointed sales manager

of Electro-Voice, Inc,, South Bend. Ind L-70 Series Cartridges MLP Series Cartridges are of the
are of the replaceable permanent or fixed stylus type and

graph Pickup Arms will include these finer Cartridges.

needle type,are designed  are engineered to operate at one-ounce
with streamlined hous- pressure, with increased vertical com-
ing, high output voltage pliance, higher output voltage and re-
and low needle pressure. duced needle talk.

“Youwll HEAR MORE

from Astatic”

£ %k
GHIRARDI BOOK DISPLAY ‘
A combination book display 1222" wide
by 934" deep for Ghirardi radio hooks
has been  designed  for  distribution  to |
dealers.

o Astatic Crystal Devices
manufactured under Brush
Development Co. patents.

g, CORPORATION

IN CANADA. CANADIAN ASTATIC LTD, TORONTO, ONTARIO
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e "« « » OF AMERICA’S AUTO DEALERS

The same precision workmanship and the scme

fine quality mark Ward Antennas now as before the war

But now there are added reasons of new design and newly-
engineered efficiency which will give Ward Antennas an even
v greater margin of preference with America’s auto dealers. For
et extra profits that satisfied customers always bring, order
Ward—world's finest antennas for car and home.

Wuy Yictory Bonds
THE WARD PRODUCTS
CORPORATION
1523 E. 45th St., Cleveland 3

A
A e

This unit fulfills an extremely important
need for general utility portable service
equipment. It has wide range coverage for
both a-c and d-c measurements of voltage,
current measurements on d-c and the popu-
lar ranges on resistance.

The UM-3 is designed to clearly indicate
all the functions which aid in the
prevention of application of high
voltages when preparing for cur-
rent or resistance measurements.
Other G-E units for better ser-
vicing include: Tube Checker
TC-3,Unimeter UM-4, and Oscil-
loscope CRO-3A.

For details write: Electronics
Dept., Specialty Division,
General Electric Company
Syracuse, New York.

Electronic Measuring Instruments
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OHM'S LAW

(Continned from page 14)
dimensioned pipes were connected to a
common source, and one was longer
than the other, the amount of water
coming out of the longer pipe would
be less than for the shorter one. (One
point should be noted ; the rate of tiow
of the water will be the same at any
point along the line of flow, or at the
mouth of the pipe.) The reason for
the reduced flow in the longer pipe is
the greater iriction loss in the longer
pipe. In the same way, the longer an
electrical conductor is. the smaller will
be the current flow. In other words,
less current will pass a given point for
the same amount of time.

Again, for water, given two pipes
of the same dimensions, both length
and inside diameter, but with the
inner wall of one smoother than the
other, more gallons per minute will
flow through the smoother one, since
it offers less resistance to the tlow of
water. The same is true of electrical
conductors. Two electrical conductors
oif identical dimensions, but con-
structed of different metals. will offer
ditferent resistances to the tow of
electrical current.

The Closed Circuit

Using the water analogy again. an
electrical circuit may be represented
as a continuous systeny, in which the
water ts constantly circulating, within
a closed circuit, and with some outside
force, such as a pump supplying the
motive force. If the circulation of
the water were interrupted, for ex-
ample by a stop valve, there would
be no current flow. IHere, the warter
analogy breaks down. Both water and
electricity svstems require continuity.
However, in the water system we in-
sert a stop to prevent the flow of
water. In the electrical system we
open the circuit to stop the flow of
current.  Although the effects are
similar, the terms are different. A
more apt analogy in this instance
would be a draw bridge, which cuts

Fig. 3. Graphical representation of 2 closed
electrical circuit. E represents the voltage source:
arrows the accepted direction of current flow,
and the resistance is designated by R. The wire
connections are here shown as straight solid lines.



ot the flow of trafiic across 1t when
it is open; I1g. 2.

A continueus water system would
have two terminals, one the intake, the
other the outlet. In a similar manner,
voltage sources have two terminals.
The outlet i¢ called the plus or posi-
tive terminal, and the intake the nega-
tive or minu: terminal. In the carly
days of electrigity, current was
thought to flow from the terminal
designated as positive to that called
negative, and all meters, batteries, and
circuits were so marked. DModern
electrical theory has proved the op-
posite to be true. However, all meters
and circuit designations in use todav
still cling to the old system. A more
complete explanazion will be furnished
later.

Ohm's Law

Ohm's law states that . . . “in any
closed electrical circuit, the flow of
electrical current is directly propor-
tional to the force producing it, and
inversely proportional to the resistance
in the circuit.” Stated mathemati-
cally: / = E£/R, where = current in
amperes, [: = force in volts, and R =
resistance in ohms.

In this manner, all three quantities
are defined in terms of each other.
The same expression. or formula, may
he expressed mathematically as E =
IR, or R = E/I.

Examples

A simple circuit which represents

the operation of this law is shown in
Fig. 3. To find the value of any onec
of the three terms, the other two must
be known.
Suppose we have a source voltage of
volts, and a eircuit resistance of 2
ohms, and we wanted to know what
current will flow in the circuit.

Substituting in the mathematical
representation of Ohm's Taw :

19 8
| = — | = — or | = 4 amperes.
R

0

Now suppose we have a current of
? amperes and a circuit resistance of
5 ohms, and we wanted to know the
source voltage. Using the second form
of ohm’s law:

E—=IK E=3X3 or [=15volts.

Let us now take an example where
we have a source voltage of 12 volts,
and a circuit current of 6 amperes, and
the circuit resistance is to be found.
Here, the third form of Ohm's law 1s
applied :

E 1

R=—, R=—

I 6

LI a7

or R =2 ohms.

[ To be continued ]

|

What’s ahead for you in the field of Radio Elec-
tronics? One thing is certain. Now that peace
is here, Radio-Electronics will surge forth as one
of America’s foremost industries, offering promis-
ing careers for radiomen with modern technical
training.

NOW is the time to take the time to prepare
yourself for these important, career jobs in radio-
electronics engineering. CREI can show you the
way by providing you with the “tools” to build a
firm foundation of ability based on a planned
program of technical training.

In our proved home-study course, you learn not
only how . .. but why! Easy-to-read-and-under-
stand lessons are provided you well in advance,
and each student has the benefit of personal
guidance and supervision from a trained in-
structor. This is the successful CREI method
of training for which thousands of professional
radiomen have enrolled since 1927.

Your ability to solve tough problems on paper
and then follow-up with the necessary mechanical
operation, is a true indication that you have the
confidence born of knowledge . . . confidence in
vour ability to get and hold an important job
with a secure, promising post-war future. In-
vestigate now the CREI home-study course best
suited to yvour needs, and prepare for security
and happiness in the New World of Electronics!
Write for all the facts now.

CAPITOL RADIO ENGINEERING INSTITUTE

mr. raproman: You Can Use These “Tools™
To Build a Better Job and a Secure
Career in RADIO-ELECTRONICS

CREI Home-Study Training in Practical Radio-Electronics
Engineering Combined with Your Own Experience Assures
You of Job Security and an Interesting, Profitable Career

WRITE FOR
FREE 36-PAGE
BOOKLET

"Your
Opportunity in
the New World of
Electronics”

1f you have had profes-
sionul or amateur radio
experience and want to
make more money, let us
prove to you we have
gsomething you need to
qualify for a better radio
jeb. To help us intelli-
gently answer your inquiry
—PLEASE STATE
BRIEFLY YOUR BACK-
GROUND OF EXPERI-
ENCE. EDUCATION
AND PRESENT
POSITION.

HOME STUDY COURSES IN PRACTICAL RADIO-ELECTRONICS
ENGINEERING FOR PROFLESSIONAL SELF-IMPHKOVEMENT

Dept. S-1, 3224 16th Street, N.W., Washington 10, D. C.

Contractors to U. S. Navy U. S. Coust Guard

~ Canadian Broadcasting Corp.

Producers of Well-trained Technical Radiomen for Industry.

EMBER, NATIONAL COUNCIL OF TECHNICAL SCHOOLS,

SERVICE, JANUARY, (946
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Patent Applied For

100 Watts 115 Yaits 60 Cycles

Wherever you have a soldered joint in radio,
electrical or electronic repair and service
work, the Speed Iron will do the job faster
and better

The transformer principle gives high heat—
in 5 seconds—after you press the trigger
switch. Convenient to hold with a pistol grip
handle, the compact dimensions of this new
soldering tool permit you to get close to the

Salalmc’nq Heat i S Seconds

NEW SOLDERING: GUN

THE SPEED IRON™

joint. The copper loop soldering tip permits
working in tight spots. The heat is produce 1
by the high current flowing through the
soldering tip—permitting direct and fast
transfer to the soldered connection

If you want to save time on soldering jobs
with a tool that is ready to use in § seconds,
get a Speed Iron today. See your radio parts
distributor or write direct.

*T.M. Reg U. S. Pat. Oft

WELLER MFG. CO.

514 NORTHAMPTON ST., EASTON, PA.

5 Minutes

to install a

RAD-EL-CO
AERIAL

Factory Assembled

No Conversion Parts

[
[ ]
® Aircraft Connectors
® Polyethylene Cable
e

Ceramic Insulators

RAD-EL-CO MFG. CO.
6300 EUCLID AVE.,
CLEVELAND 3, OHIO
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2o NEW
PRODUCTS

PRECISION MULTI-RANGE
V-T VOLTMETER

A portable vacuum-tube multi-range
tester, type LEV-10-P, with direct-reading
megohmmeter,  milliammeter,  ammeter,
and db meter ranges, has been announced
by the Precision Apparatus Compuny,
92-27 Horace Harding Blvd, Elmhurst,
N. Y.

Has a 7" size rectangular meter. Usces
a stabilized bridge circuit with a 6C5,
6X5 and VR-150. The meter is said to
be zero-center on all ranges when used

mm the vtvin  circuit, indicating both
polarity and magnitude without reversing
the prods or use of a polarity switch.

Eight zero-center vtvm ranges from =+3
volts d-¢ to #0000 volts d-c full scale;
six resistance ranges from 0-2,000 ohims
to 0-2,000 megoluns ; cight a-c and eight
d-c ranges from 600 microamps to 12
amperes; cight output ranges from 3 to
6,000 volts and eight db ranges from
—26 to +70 db. Overall dimensions 12"
x 137" x 6",

* ok

BARKER AND WILLIAMSON
R-F SIGNAL GENERATOR

A high-level r-i signal generator cover-
g 400 ke to 60 mc range in six steps
has heen announced by Barker and Wil
hamson. 235 Fairfield Avenue. Upper
Darby, Pa. Modulation of 30% at 1,000
cps is optional by means of a panel
switch. Output is 3 volts (rms) at all
frequencies and is read direetly from a
pancl voltmeter.  Output is through an
output jack and coaxial cabl¢ terminated
in a 75-ohm resistive load.

Calibration is said to be accurate to
better than of 1% and is read from
a cahbrated chart mounted on the lid
of cach cabimet.

Six rauges are: 400 to 1.000 kc: 1.000
to 2,500 ke; 2300 ke to 6 me: 0 to 13
me; 13 to 28 mg, and 28 to 60 mc.

* % %
RCP POCKET ULTITESTER

A pocket multitester, model 448, featur-
ing 6 instruments in onc. is now being
offered by Radio City Products Co., 127
West 26th Street, New York.

Db range is calibrated for a line of
500-ohm impedance. IFor lines of other
impedance, correction charts are supplied.
Size is 578" x 31/16" x 214", weight
134 pounds with batteries.

FARNSWORTH RECORD CHANGERS

Automatic record changers, type P-50.
using three shelves, have been announced
hy the Farnsworth Television and Radio
Corporation, Fort \Vavne. Indiana.

Plays cither ten twelve-inch  records
or twelve ten-ich records.

Incorporated is  an  automatic  stop
which shuts off the unit alter the last
record has been played: simultaneousty
the tone arm swings off and awayv from
the turntable which permits removal of
the records Tor reloading.

The tone arm has a onc-ounce needle
pressure and  will take any standard
pickup cartridge. The turntahle rotates
on ball thrust hearmgs,

Pasceplate size, 127 x 14
clearance above and below
is 64" and 134"

required
the haseplate

HICKOK TURE AND SET TESTERS
All-purposc tube and set testers with



dynamic nmtuad  conductance  crreunt
have been developed by the Hickok Ilec

trical Instruiment Company, 10321 Du-
punt Avenue, Clevdand 8. Ohio.

Models 532C.  counter model)  and
332P (portable) that tests and rejects

all bad tubes, are fitted with scales hav-

mg micromho ranges tfrom 0-3.000,

0.000, 0-15,000 with legends indicating
replace, doubtinl, and good. This unit
also provides for noise. gas, and hot and
cold shorts twests.  Diodes are  tested
separately with low voltage to prevent

the elements. Line voltage
1s indicated on a tast meter, from 100 to
130 volts.  Rectificd current is used to
energize plates and grids using two rec-
tifiers and tests can be made of grid con-
trofled rectifier tubes. [Filament voltage
is in steps to 117 volts. A roll chart
is included. Tester is 177 x 18" x 815"
Operates on a power supply of 110- 130
volts irom 30-60 cycles.

The unit uses an 83 and a SY3GT

Tests octal, loktal, miniature, ballast,
magic eve and standard tubes.

paralysis ot

NATIONAL UNION MINIATURES

A miniature type (238" bulb) halt-
wave high vacuum rectitier, the 172, with
voltage handling Lap(ll)llmes of 20,000,
has been announced by National Union
Radio Corporation, Newark, N. J. In
addition to its application s a hali-wave
rectifier at line frequencies, the tube is
also adaptable for fly-back pulse rectifiers,
and r-f supplies fo- television circuits.

Filament (thoriated tungsten) voltage,
1.5 a-¢c or d-c: filament current, 300 ma:
peak inverse plate voltage, 20,000 volts
max.; peak plate current, 10 ma max.:
average d-c plate crrrent, 2 ma max.

Maximum overall length, 2.70"; max-
mmum  seated height, 245" maximum
diameter, 0.75"; butb, T-5%; base, minia-
ture button 7-pin; mounting position, any.

Typical operation, as half-wave recti-
tier: a-c plate supply  voltage, 7,800
filter-input capacitor, 0.1 mid: d-c output
current, 2.0 ma: d-c output voltage, 9.200.

- I "

SHALLCROSS 0.5-WATT HERMETI-
CALLY-SEALED RESISTORS

Hermetically-sealed resistors, tvpe 1101,
rated at 0.5 watt and 78" long x 7%" in
dianteter have been announced by the
Shallcross Mfg. Co.. Jackson and Pusey
Avenues, Collingdale, Pa.

Maximum resistance value when wound

with nickel chromium wire 15 350.000
ohms; maximum voltage, 420.
* * *
SHURE LEVER-TYPE PICKUP
CARTRIDGES

A cerystal pickup cartridge with the

This versatile multitester

accurate and combines low

ranges. It’s tops for gencral circuit test-

ing and to speed trouble

Despitc its compact size, it uses a 3 inch
square meter for easy reading, with a

movement of 200 microamperes and 1

5000 ohms per volr sensitivity.

shooting.

is remarkably

and high

MODEL 448

POCKET MULTITESTER

Weight only 1% lbs. Size, 57"
35-1/16"" ~ 2%, In metal

case. Complete with self contained

batteries, ready fo operate br snap

spring contact holders.

Price $24.50

volt * ac Voltmeter:
volt
0.1 volt

0.1 ma

RANGES: dc Voltmeter: 0/5/50/250/1000 volts—First scale division—0.I
0/5/50/250/1000 volts—First scale division—0.1
¥  Output Voltmeter: 0/5/50/250/1000 volts—First scale division—
* dc Milliammeter: 0.5/10/100/1000 ma—First scale division—
¥  Ohmmeter 0/1000, 0/10,000, 0/.1 meg, 0/1 meg ¥ Decibel
meter: —6 to +10, —14 to 426, —28 to +40, —40 to +52 db. Db scale
is calibrated for a range of 500 ohm impedance.
ranges, correction charts can be supplied.

For other impedance

RADIO €ITY PRODUCTS CO., INC.

127 West 26th Street,

crystal driven by a lever has bren an-
nounced by Shure Brothers, Chicago.
Lower necdle point impedance is said to
be obtained. The lever arrangement is
<aid to absorb the full impact of sudden
jars to the cartridge or needle.  Needle
foree of ¥4 to 134 ounce is attainable with
the output voltage from 1.6 to over 3.
Cartridge is available in an aluminum
case. Weight, 43 ounce. It is also fur-

nished in steel, weighing .85 ounce.

N. Y.

New York 1,

ANALYZING INTERMITTENTS

(Continued from puyge 39)
elapses before development ol the in
termittent. vou should look for tfaulty
carbon resistors, cspecially in cathodd
circuits ol output tubes. [If over five
minutes are required for the defect to
develop, suspect audio transformers
the primaries of frst i-1 transformers
r-{ transformers, chokes, ctc.

In any event, listening carefully «
the customer’s complaint mav prove
very helpful.  Final judgment may be
reserved, hut 1f vou know what vou're
looking for, it's casier to find than to
look for something that is vague

SERVICE, JANUARY, 1946 * 45
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= = ** Il FREE CATALOG
SOUTHWEST WHOLESALE RADIO ’ l Radio parts, test equipment, P.A. accessories, omateur

Serving the Great Southwest with supplies, technicol books. Send today for your free
copy to Dept. Y-2

KEN-RAD & NATIONAL UNION TUBES / RADIONIC EQUIPMENT CO.

. . . ""Chancellor Rodio”
{ and Nationally Known Brands of Radio Parts : 170 NASSAU STREET, NEW YORK 7, N. Y.

l Catalogue on Request ‘
Prompt Attention to Mail Orders

SERVICE MEN: |
Charles & H. A. Middleton, Editors of “Wartime Radio Service', |

mvit o bl —send  th ke, lel ber, and |

;s';n‘rfmif’s}“'of“i‘?;ﬁf Rl‘idjéﬁi :i’l‘o‘ gusraites ti,:";&v e o an ||| WHEN YOU CHANGE
1onest etfort will be made te help you at no charge or nbhgamm [

to_you. ; YOUR ADDRESS

FREE: A copy of “Wartime Radio Service’”” with each of the | I Be sure to notify the Subscription Department of SERVICE at 52
!
=

st [D00Nmall [ondensalieceived. Vanderbilt Ave., New York 17, N. Y. giving the old as well as

SOUTHWEST WHOLESALE RADIO the new address. and do this at least four weeks in advance. The

! Post Office Department does not forward masgazines unless vou pay

122 S. 3rd STREET PHOENIX, ARIZ. ’ additional postage, and we cannot duplicate copies mailed to the
—— S _ old address. We ask your cooperation.

TUBES-PARIS 0 Ve MeEbroy

World’'s Largest Manufacturer of
Wireless Telegraphic Appautus

Send for our list of available tubes and repair parts.

Sylvania, Tung-Sol, Ken-Rad.

M v MANSF.ELD CO COMPLETE CENTRAL gfflci :Qul'.:“‘
937 LIBERTY AVE. PITTSBURGH 22. PA. McElroy Manufacturing Corp.

32 Brookline Avense o Boston, Massachusetts

NATIONAL RADIO PARTS 1

EXTRA-SPECIAL! By-Pass Condenser Kit—Contains |00 popular sized tubulars
001 to .1 Mfd. All 600V. Fully guaranteed. Per kit $5.95

AERIAL KITS—Canlaple!e, including instructions. (Indwldua"i boxed) ... .75¢ | PAID CIRCU LATION OF SERV'CE
1WA RMAT calor coded - Per kit a5, o Do At e Y NOW OVER 12,000 MONTHLY

l?ADIOs KNOB KIT—50 Bakelite Set Serew for !4’* shaft. Deluxe Asst. Per ]
it 3.69

e il - o TOTAL DISTRIBUTION 15,000 COPIES

Dept. S, 1029 East 163rd Street, New York 59, N. Y. |

S ER-CUITS

IFig. 2 shows a 2-band model having (Countinued from page 31) grid. Two separate oscillation trans-
most of the features of the receiver ] formers are used, eliminating the need
shown in Fig. 1. Here, & separate mates the r-f amplifier in the s-w posi- for shorting the unused coils. A tone
loop primary is used in series with a tion, connecting the antenna trans- control switch places a .0008-mfd ca-

short-wave antenna transformer, the former directly to the converter signal
loop acting as a capacity antenna for
s-w in the event no external antenna
o 4 e 5 i Fig. 2. Stewart-Warner 9000-B, S-tube and ol B
s used. The waveband switch elim- rectifier a-c/d-c 2-band model. trol to /3-.

pacitor across the detector output,
from the high side of the volume con.

12547 125F7 35L66T
151 DET.—0SC. I.F.— 2nd DET.—AN.C. .F. OUTPUT

RANGE SWITCH
IN BROADCAST
POSITION

<08 §ul
352567 ¢

N_N_r ﬂ (‘ RECT. |
P2SKT 1257 T2SKT 12547 3L6GT— [ ]
1‘7(’9::

R
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POSTWAR A-C/D-C RECEIVER

(See front cover)

POSTW AR 4-tube-and-rectifier

a-c/d-c compact receiver, re-

cently announced by Temple-
tone, E-510 to 519, appears on the
front cover this menth.

The 2-stage resistance power-supply
filter is more generous than usual, min-
imizing hum level. The 12SK7 i-f am-
plifier has a fixed minimum bias sup-
plied by the oscillator. The loop pri-
mary has a .005-mfd series capacitor.
A cathode-tapped oscillator uses a
fixed 10-mmid compensator. A 6.8-
megohm bias resistor from the oscil-
lJator erid to the i-f grid return, sup-
plenients the ave bias. The amount oi
fixed hias depends upon the Q of the
oscillator circuit which may be made
to vary with frequency, a sort of auto-
matic sensitivity control. Where oscil-
lation troubles are encountered near
the low-frequency end of the tuning
range, the Q may bemade to increase
at that end, reducing i-f sensitivity to
stop the undesired oscillation.

The v-f demodulation products from
the detector are filtered out by a = fl-
ter using two 100-mmid capacitors and
a 47.000-ohm resistor. The flter and

Vi-megohm volume control serve as
the diode load resistance.

The power filter uses a pair of 40-mnid
capacitors and a 120-ohm resistor for
the first section which feeds the S0L6
plate, and 1,800 ohms and another 40-
mfd capacitor for the 50L6 screen and
other tubes. A 20-mifd cathode bypass
shunts a 150-chm bias resistor.

SERVICING
HELPS

RCA 5T

Dead or with 1ntermutient, not due
to tube: Usually one of the tubular
capacitors is open. [n most cases the
faulty capacitor can casily be found by
testing each of the leads for looseness.
On some models [ have found the de-
fective  capacitor by  tapping  each
lightly with an aligning tool, while set
is on.  Set will cut on and off when
defective unit 1s tapped.

Clande M. Prew

- o

Large stocks assure the finest ana snest?
i fections of all ilable items

at fowest prevailing prices. Thousands of

active buyers depend on us for their entire
Radio repair and replacement requirements.
Becouse we understand service problems,
every arder is expedited for delivery in
! double quick time. Everything we do is
1 isfaction to

d for ¢ ience and
our customers. You will find it profitable to
. make Radolek your buying headquarters.

FREE BUYING GUIDES

Because of existing conditions we keep our
customers right up to the minute on avail-
dise by releasi I

frequently insteod of sending our regular
Big Profit Guide
once o year. Send

able merch

the coupon now
to get these Free

Buying Guide Sup-
plements as they
ore issued.

FAS SERVICE!

RADOLEK CO., Dept. S-110
601 W. Randolph St., Chicage o, 1.

'
1
i
'
Please send FREE Buying Guide Supplements ’
)
+

NAME.

ADDRESS

ORDER FROM RADOLEK

MODEL 2405

Volt-Ohm-Milliammeter

25,000 OHMS PER VOLT D.C.

NEW ENGINEERING * NEW DESIGN * NEW RANGES

50 RANGES

Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms

per volt.

5 A.C. 0-10-50-250-500-1000 at 1000 ohms

per volt.

Current: 4 A.C. 0-.5-1-5-10 amp.
6 D.C. 0-50 microamperes — 0-1-10-50-250
milliamperes—0-10 amperes.

4 Resistance 0-4000-40,000 ohms—4-40 megohms.

-10 to 15, +29, +43, 49, 55

Condenser in series with A.C.

6 Decibel
Output
ranges.

NEW “SQUARE LINE” metal case, at-
tractive tan ‘‘hammered’’ baked-on
enamel, brown trim.

SPECIFICATIONS

PLUG-IN RECTIFIER —replacement
in case of overloading is as simple as

changing radio tube.

READABILITY —the most readable
of all Volt-Ohm-Milliameter scales

—5.6 inches Jong at top arc.

REDDOT LIFETIME GUARANTEE
on 6" instrument protects against

defects in workmanship and material.

volt

Model 2400 is similar but has D.C. volts
Ranges at 5000 ohms per volt.

Write for complete description

Tri

ELECTRICAL INSTRUMENT (0.

BLUFFTON

OHIO.
SERVICE, JANUARY, 1946
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We ship at once—parts,
equipment, whatever you need!

This house began its career almost as
early as Broadcasting itsell! Today, 25
vears later, we're the world’s largest radio
supply house with a constant stock of well
over 10,000 parts! Just tell us what you
need and we’ll ship it!

Standard Lines: National, HHammarlund,
R.C.A..Hallicrafters, Bud,Cardwell. Bliley,
and all the others you know so well!

t\ﬂo’ SUPERSPEED SERVICE Orders

s
(z shipped out same day received.

ENGINEERING SERVICE If your
engineering problem requires
special equipment, we'll make it.

WHOEVER YOU ARE. .. industrial organiza-

tions, laboratories,purchasing agents,radio

dealers and service men, training schools,

amateur operators and experimenters

—we'll supply you fast and economically.
Marketers of

wers [ ofyelte Kidlo

Hadio Wire
Television Inc.

NEW YORK 13 BOSTON  NEWARK

Originators. o

FR E El New 1946 Flver pached with all the things

* you need right now. Mail coupon helow !

R. W.T. Dept. FA-b
100 AVENUE OF THE AMERICAS, NEW YORK 13

% 1| want your latest free 1946 Fiyer.

NAME

ADDRESS

HAM? {ZALL LETTERS

STUDENT? D

ENGINCERT SERVICE MAN?
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JOTS AND FLASHES

OSTWAR receivers now in pro-

duction reveal many circuit inno-

vations.: An interesting analvsis of
these developments appears in Henry
Howard’s discussion of Ser-Cuits this
month on page 26. . . . Ivan G. Easton
is now in charge of the New York
office of General Radio at 90 West
Street. ... John Altmayer is president
of a new company, the Asco Corpora-
tion, 874 liast 140 Street, Cleveland
10, Ohio. Ben Joseph has heen
named eastern representative for the
British Industries Sales Corporation.
401 Broadway, New York City. Wil-
lham Carduner organized the company
to handle Garrard record changers,
Trsin nfulticore  solder and  Solon
soldering irons. British products.
Stanlev A. Morrow 1s now assistant
manager of advertising and sales pro-
motion of Farnsworth. . . . John R.
I Tughes has been named assistant sales
manager of Farnsworth sales.
Russ Owens has been appointed man-
ager of the Shelby Woodcraiters, Shel-
byville, Indiana, a subsidiary of Halli
crarters. . R. E. Samuelson, vice
president in charge of Hallicrafters en-
gineering, has been named chairman
ol the marine section of the RMA. . ..
John M. Cage is now manager of the
industrial electronic division of Ray-
theon, with headquarters at Waltham.
Mass, The needle resharpening
service department of the recording
blank division of Gould-Moody, 195
Broadway, New York City, has been

expanded. . . . George D. Rice is now
acting assistant chief engineer of the
radio division of Lear, Inc. . . . 1. F.
Erickson has joined Carter Motor
Company, 1608 Ailwaukee Avenue,

Chicago, 1., as purchasing agent.
Sylvania has purchased the Wabash
Appliance  Corporation, 335 Carroll
Street, Brooklyn, N. Y. makers of
phototlash and imcandescent lamps. . . .
Fdwards Sales Company have moved
to 5304 lirie Building, Cleveland, Ohio.
... Charles B. Kennedv has become
branch manager ol the West Central
district of Westinghouse Electric Sup-
ply at Dayton, Ohio. . . . Louis Alweis
has returned to Garod Radio as a sales
representative. Walter Widlar 1s
now general manager of the MecRad
division of Black Industries, Cleveland,
Ohio. . .. S. B. Levaur has been named
<ales manager of television receivers
at Du Mont. Cmdr. G. Robert
Mezger has rejoined Allen B. Du Mont
Labs., Passaic, N. J., as manager of
instrument sales. Comdr. Ralph
T. Brengle has been uppointed district
sales manager of the Aero Needle
Company, Chicago, for Indiana, Tlh-
nois and Wisconsin.

www americanradiohistorv com
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You can’t put the squeone
ou “Sealdtite” Capacitaes

Take a genuine “Sealdtite” capacitor and try to squeeze it. No “soft spots.”
Why? Because this Solar capacitor has its high purity paper-and-
foil-winding ingeniously molded into a cylinder of solid wax.

No atmospheric moisture can penetrate this protective
housing to artack the capacitor element. In genuine
wax-molced “Sealdtite” capacitors, there just is

no possib:lity of those twin omens of trouble —

soggy cardboard tubes and moisture-filled hollows.

For real reliability, specify Solar “'Sealdtites”
on your next order.

P.S. If you haven’t a copy of our Catalog SC-1,
get one from your Solar distributor, or . OL 1
drop us a penny postcard today.

SOLAR CAPACITOR SALES CORP.

285 Madison Avenue ® New York 17, N. Y.
1000
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RADIO BATYE

' AxlONAl UNION
l° ton

®AD10 BT Eey

“mnmn

Get Immediate Deliveries of All Types for
Standard Radio and Other Replacements

Now you can bring many thousands of good, serviceable battery
powered radio sets back to life. Portables—Farm Radios—"carry-
about” sets! Here are the batteries you need to bring in this flood
of profitable service and parts business. Order now and #// your
customers to come on the run for the batteries they need.

In batteries as in other products, N. ). quality helps you buld
for the future. The patented construction of N. U. Batteries
permits more active materials- more service hours per dollar.
Every N. U. Battery is engineered to the highest initial equip-
ment standards and is designed for universal replacement.

PLACE YOUR BATTERY ORDER TODAY—with YOUR N. U. DISTRIBUTOR

Repew with N. U. ... the quality line that brings
repeat sales- ac full proﬁt to radio service men'!  —

NATIONAL UNION RADIO CORPORATION, Newark 2, New Jersey

L
NATIONAL UNION o
RADIO TUBES AND PARTS 1/

Trarismitting, Cothode Roy, Receiving, Special Purpose Jubes - Condenséry » Volume Cantrols - Photo Electric Eglls + Panel Lomps « Flashlight Bulbs

}



