oERVILE

ISS 10113
(7]
3
g .
. MF
5 % 0gz]WFD
1|mFo S 'J
o
m
(2]
vOL. P
§ONE 005 LHFo " | 100]wro
72 MEG p—
(7]
3 ol .,
CRYSTAL 3 T S =<
PICK-UP MEG 2 59z PHONO MOTOR
Tons 8 8 [ ]
CONT. . =
3T |°3F W)
e 8 == —
—- i y'e : L 4 L : -4
-r- 8 / 680 OHMS y
o - p I: : |+ FUSE
b3
= MFD _ z 35W4
I g 40|mMFD 20|mF
(-]
— L]
< CHASSIS @
: ! AMP."“ON-OFF"
Ol +, .- g ek I 2 ON VOLUME CONT. 4

: i ' F | l—:-r ———————— ﬁ
| o I
. 7 m" o 110-120V A-C 17 -

50-60 v

L e o L R



; v C
Eye-catching pos
autention g€

ait untt
ind out from .
rested promotic

Don't W
draw. F

. to
you C-D HELPS THAT WILL BRING CUSTOMERS TO YOUR SHOP
You can get them all through your jobber

COUNTER CARDS

ENUVINE
g DUBIER
coRapactTol

DECALS

DYKANOL ELECTROLYTIC




WITH KEN-RAD TUBES

W Set the Face

- Yo

ﬁEAD of the field @lways—rthat’s the
position Ken-Rad tubes oFer you as
deater or servize man! New sets, witlk new
circuits, are douring into the market.
Xea-Rad’s up-to-the-minute research—
Gemeral Electric backed—brings new-de-
siga tubes to you as needed, enabling you
1o ~ork with confidence in the field of
FM and cther postwar radios.

Clients properly served are your backlog
of “uture business. Yo#’ll serve zll radio

ALES-SERVICE VOLUME...and PROFITS!

ownzrs better with Ken-Rad tutes . . . be-
cause in addition to their modera design,
tone-rich performance is a feature . . .
beczuse each precision-made Ken-Rad
tube is wni‘ormly, dependably like others
of its type . . . because 100-percent mznu-
facturer responsibility is cartoned wich
every tuke tkat you sell!

So team wp with Ken-Rad for mwo:-e
sales to more customers, new ard repeat
—now and tomorrow.

Behind Ken-Rad radio tubes stamd's Electronics® first and crectast name —GENERAL ELECTRIC.

W=ite fcr Booklet
ETR-16, "Essential
Characterictics,” themost
coraplete aigest of tube
U\ information  available.

178-E1-84380

KEN-RAD

Division oF GENERAL ELECTRIC COMPANY

OWENSBORO, KENTUCKY

SERVICE, DECEMBER, 1946 °© |




EDITORIAL

PLANNING, not only work of the day, but
work of the future, has always been a profit-
able program to follow. During the next
few years, the planning program will be
more important than ever to the Service

Man.

With the prospects of new highs in the
sales of f-m and television receivers, and
a-in receivers with their new types of cir-
cuits and components, Service Men will,
with a carefully-planned installation, repair
and maintenance program, be in a bright
position to capitalize on the innumerable
possibilities that will present themselves.

Such a program will demand the widest
assortment of tools and test cquipment that
financial conditions will permit, and a work-
ing familiarity with new types of circuits
and components used. To acquire this
familiarity will require a careful study of
all manufacturer’s bulletins, latest technical
data such as appear in SERVICE, new books,
technical bulletin service, data and modern
business practice hooks and bulletins now
being published.

Familiarity with new housing develop-
ments also will he found to be an invalu-
able planning-program feature, for it will
provide many leads for new business. And
many set dealers will be found to be a use-
ful source of new business leads, for they’re
always anxious to cooperate with local Ser-
vice groups in hoth installation and main-
tenance work.

In including f-m as an important factor
in the planning program, Government au-
thorities have been used as a basis for this
recommendation. In a recent talk before
broadcasters in Chicago. FCC chairman
Charles R. Denny said : *'I°-m is not coming.
It’s here. And it's growing fast. Already
there are 66 stations in operation and 564
more authorized. In addition, there are 307
applications pending. Our long range plans
for f-m look forward to the day when every
square inch of every state irom the Atlan-
tic Ocean, west to the middle of the
Dakotas, Nebraska, Oklahoma and Texas
will be covered night and day with city
f-m signals. Similarly f-m signals  will
blanket the Pacific Coast states.” That's
quite a statement. The FCC also has ex-
pressed the same enthusiasm in television.
It won’t be long hefore tclecasts will be
made in dozens of other cities besides those
presently operating. The telephone company
is rushing their coaxial cable program from
coast to coast for television broadcasts.

The Service Man who will take full cog-
nizance of these prospects and plan for the
future will be a mighty busy man during
the next few vears.

RADIO - TELEVISION - ELECTRONIC
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What’s your biggest headache when
servicing radios? Identifying parts? With
PHOTOFACT FOLDERS it’s easy to locate
and identify any item you want to
find. Just look at the Complete Parts
List . . . a list that’s keyed to clear
chassis photographs and a full page,
easy-to-read schematic diagram. For
instance, the caracitor listing alone
gives complete data on capacity, volt-
age rating, function, replacement types
. even includes installation notes.
No service problem can stump
you when you use PHOTOFACT
FoLDERs. They result from, the actual
examination of the receiver involved,
and are not ccpied from the manufac-
turer’s service data or from looking at
his schematics. They tell you everything

you need to know about any set manu-
*Trade Mark Reg.

CAPACITORS

Capacity values given in the rating column are In mid. for Elzctrolytic
and Paper Capacitors, and in mmfd. for Mica and Ceramic Ccpacitors,

factured since January 1, 1946—even
to the restringing of dial cords. They do
this by means of pictures, full-page
schematics, original technical notes
that help vou work faster, more accu-
rately...easily increase the number of jobs
you can do in a week by fifty percent.

PHoTOFACT FOLDERS are sold in
sets of 40, each set covering new radios,
phonographs, record changers, intercom:-
munication systems, recorders and power
amplifiers within a short time after
they reach the market. Their cost is
only $1.50 a set, including membership
in the Howard W. Sams Institute,
No other radio service compares with
Prororact FOLDERS in completeness,
accuracy or timeliness. Use the coupon.
Mail it to your nearest radio parts
supply house.

In Each PHOTOFACT
FoLper You Get—

1. A cabinet view of the receiver to help you
establish identity and control functions. 2. A
top view of chassis and speaker to identify com-
ponent parts and alignment points. 3. A bottom
view of chassis and/or accessories. 4. A com-
plete list giving keyed reference to all parts,
alignment and schematic diagram. 5. A com-
plete, full-page schematic diagram. 6. Stage
gain measurements listed on the schematic
diagram. 7. A complete voltage and resistance
analysis chart for rapid check of operational
values, 8. Complete alignment instructions on
the receiver consistent with the keyed alignment
points indicated on photographs. 9. Dial cord
dirgram and restringing instructions. 10. Com-
plete disassembly instructions where required.

wowaro w. Gy ¢ co.n. Rapio PHoToract Service

I T 1 IDENTIFICATION CODES

TRUETONE | MALLORY | SOLAR SPRAGUE | aROVOX | € _1 AND J
| PART No. | PART Ne PART No. PART No. | PART No, ,' 2 ': INSTALLATION NOTES

_—— i - =

500256 | FP306° | DY=40+20-150| EL-24 | AFGeD Urssls | mFiltert
- A
-502158 | TP429 S-4-2 7¢~2 | 484=.2 pT4r2 | Line Isolating
502157 | TP426 S-4~05 TC-15 | 4B4=.05 DT4S5 Line Filter
50215k | TP421 5-4~01 TC~-11 |484-.01 | DT4S1 | Pwr.Amp.Plate
502166 | TP407 5-6-004 TC-24 |484-.004 | DT6D4 Audio Coupling
L

PUBLICATION DATES:

Set No. 9 . . ... .. December 19
Set No. 10 . . . . .. December 29

Cut this out and MAIL IT TO YOUR
DISTRIBUTOR. If you do not know
his name and address, send it directly
to Howard W. Sams & Co., Inc., 2924
East Washington Street, Indianapolis 6,
Indiana, and we will see that your near-
est distributor gets it. In Canada—
write to A. C. SIMMONDS & SONS,
301 King Street East, Toronto, Ontario.
Canadian Price $1.75.

PLEASE PRINT

l:] Send Set No. 1¢ D Send Set No.9

(Circle one or more of following) Send
Set No.8,7,6,5,4,3,2,1 (at $1.50 a set)
D Send me a DelL.uxe Binder (at $3.39)

My (check) (money order) (cash) for
15 enclosed. (If

you send cash, be sure to use registered
mail)

Name —

Address

City. ___Zone._.___State.

Company Name

My Distributor’s Name__

City

fn Canada—write fo A. C. SIMMONDS & SONS, 301 King Street East, Toronto, Ontario
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ACHIEVEMENT

IN 16 YEARS OF

“SERVICE for the
SERVICEMAN”

Proud as we are of the time-saving quali-

o [RLATLS:

ties of every Rider Manual, we consider
Volume XV our crowning achievement in
this respect. Thousands of man hours have
gone into its preparation in order to save
thousands of servicemen millions of hours.

"¢larified schematics,” and separate
“How It Works"' book are but two of
the exclusive features that characterize

g
e

the thoroughness of presentation on the
products of over 120 receiver and associ-
ated equipment manufacturers; but two
of the reasons why Rider Manual Volume
XV is the biggest -single volume yet is-
sued.

Nowhere will you find anything to

equal it in completeness and helpfulness.
Nowhere will you find the wealth of orig-
inal material which means a saving of

COVERAGE
OVER 120
SET MANUFACTURERS

your valuable time—cash in your pocket.
Volume XV is the latest con-
tribution

to our continuing

HOw /T WORKS

promise that you will always
find in Rider
the servicing information you

Manuals  all

need to operate with the ut-
most efficiency and profit.

G'ealesl John F. Rider

IN
SIZE
2100 PAGES

OTHER RIDER MANUALS

Volumes X1V to VII, each volume. . . $15.00
Volume VI ... S . ¥ 11.00
Abridged Manuals 1 to V (1 vol) 17.50
Record Changers and Recorders. R 9.00

JOHN F. RIDER PUBLISHER, INC.

404 FOURTH AVENUE, NEW YORK 16, N. Y.
Export Div.: Rocke-International Corp., 13 E. 40 St, N. Y. C. Cable: ARLAB

RIDER RADIO BOOKS KEEP YOU IN TOUCH WITH SUCCESS

Inside the Vacuum Tube The Meter at-Work Hour-A-Day-with-Rider Series—

Solid concept of theory and operation $4.50 An elementary text on meters . $2.00 On "Alternating Currents in Radio Receivers’
. . On “'Resonance & Alignment"’

Unders.'undmg Mlcr.owuves N The Oscillator at Work On "Automatic Volume Control”

Provides foundation for understanding 6.00 How 10 use, test and repair 250 On "'D-C Voltage Distribution” $1.25 each
Radar

Entertaining, revealing, in lay language  1.00 Vacuum Tube Voltmeters
The Cothode Ray Tube at Work Both theory and practice . 2.50

Accepted avuthority on subject 4.00

5 Avtomatic Frequency Control Systems This new Rider Book, soon to

Frequency M°é“'°"°" . —also automatic tuning systems . 1.75 be announced, will be of last-

Gives principles of FM radio 2.00 N i IneTp e
Servicing by Signal Tracing A-C Calcvlation Charts terested in any phase of radio.

Basic Method of radio servicing 4.00 Two to five times as fast as slide rule 7.50

4 o
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its VALUE

Accurate — dependable — compact — with a degree of

IN THE FIELD

Combination “DYNOPTIMUM'tube and set tester Model 802N

that make Model 802N the unquestioned favorite of

flexibility that places it in a class all its own. radio service men everywhere.

There you have it in a nutshell—a partial description of Examine Model 802N next time you sce your jobber,
RCP’s new, improved Model 802N. But on/y a partial Use it. Find out how it can speed up your work — add
description—because you can't describe this remarkable dollars to your income.

SchiCing‘inStrument f////)‘toanyonewhohasneverused it. In handsome hardwood carrying case, complete with self-

Only by using it yourself can you learn all the features

Check these features

® Exclusive method ot A-C voltage measurements
which elminates ‘temperature and frequency
errors.

¢ Famous Dynoptimum test circuit employs 6Hé
tube and has zero temperature characteristic
while providing an extremely wide frequency
range of 30 cps to 50 ke,

® 100,000 ~ ohm range is battery operated per-
mitting resistance checks when regular A-C
supply is not available.

¢ Capacity meter for testing electrostatic and
electrolytic capacitors for leakage.

® Special adaptions are included for checking
individual sections of multi-purpose tubes.

® Convenient jack for head-phone noise test to
check swinging, noisy, or high-resistance con-
nections,

* large, rugged 4%"” square-face meter with
Alnico high-torque movement for quick, ac-
curate readings,

® Housed in handsome, hand-rubbed, hardwood
carrying case with compartment and self-latching
cover. Furnished with high-voltage test leads.

contained batfery and test leads—Price $59.50.

RANGES ——

D-C VOLTMETER: 0/10/50/500/1000 volts.
(1000 ohms per volt)

A-C VOLTMETER: 0/10/50/500/1000 volts.
D-C MILLIAMETER: 0/1/10/100/1000 milli-
amperes.

D-C AMMETER: 0/10 amperes.

OHMMETER: 0/500/5000 ohms, 0/0.1/1/10
megohms,

DECIBEL METER: .8 o «15, +15 to 429, 29 to
+49, +32 to +55 DB.

OUTPUT METER: 0/10/50/500/1000 volts.

If yow'd like to barve a complete display of
America’s finest line of te{ting equipment,
write for a free copy of Catalog No. 129.

RCP INSTRUMENTS —BEST FOR EVERY TEST

RADIO CITY PRODUCTS COMPANY, INC.

127 WEST 26th STREET

O

NEW YORK 1, N. Y.
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. 1 NEW ensen |
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. Extended Range ngh -Fidelity
| PM SPEAKERS
These twiq Jensen speakers,
; “with dewnco 5 PM design,
provide esccellent high-fidel-
’ ..it’s a
ity pgrformcmce Excellentas
¢ | replacemofn! and modern- en&eﬂ
! - ) izing unijts fot FM and SPEAKER
’ - television receivers, radio- Modsl P12-SH (S _perseding
o = ’ \ henograph wmbinaﬁons PM12-C?7). A new 12-inch high-
% P grap £ R fidel ty €05 PM =peaker. De-
W for studio menitoring, wired signed for use wi:a T=nsen Model
)4 = S0 3 A.22_ o Model D-21 Bass Re-
&' - musiz,-and for similar appli- flex cakinets. Maximum power
e cations. Instaled in Jensen haadling capacity ir speech and
musiz systems, 3 watts, Voice
Bass Reflex* cobinets, they coil mpedance, 6% ohms.
ceeit’s a
provude excephonully high- Stmderd FidelEy Model PI2-S.
Vo:ce ccil impecims=2 6-8 ohms.
enaen qught, re P[Qdu-chan with Power hcndling ccpedty in speech
i and music systene. ») watts.
SPEAKER added -octaves of bass re-
Model P8.-SH (Superseding sponse.
PM8-CT). A high-fidelity 8-inch L
Atwicos PM speaker. Recom- :
mended for use with Jensen s 2
Model A-81 Bass Reflex cabinet. - = £ Lk . /
Maximum power handling ca- ..*Teade Mark Registered BASE R E Le® i
pacity in speech and music sys- ‘ CABENETS {
tems, 6 watts. . . . Voice coil A . -
impedance, 6-8 ohms, ? :
Standard Fidelity Model P8-S. P
Voice coil impedance, 3-4 ohms. ke
Maximum power handling capac- e N
ity in speech and music systems, 3
8 watts, |
2 & ; 1
i o3 ! &
: y : |
'_h--.".'_ e e S i
G- ! : . L - ‘a2 0 . I :
P ' - [ i |
g : b % [ [
B ) oo : - g

T

Modol AeB i Model D123

Iﬂﬂ 5 ~ far Modal P8-SH speaker for iodel P12-5H spamker
: - Mode) A-12] -

_ fer Mocel P12-SH speaker <

& @eognm and e///a/m/gc{wwm 0/ “Fene u?/catm{a' ngﬁmeﬁl 0194&,.;

JENSEN MANUFACTURING CO., 6621 S, I.ARAMIE AVE., CHICAGO 38, U. S. A.

In Canada: Copper Wire Products, Lid.,, 11 King St., W., Toronto, Onf,

WITH
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Your Own Swap, Buy or Sell
Advertisement Run FREE—Send it in today!

Have you any parts or equipment you’d like to trade This famous Sprague service needs no introduc-
or sell to some other radio man who could put them tion. During the war over 12,000 individual free
to good use? classified advertisements were run for our friends.

Everything, from parts and equipment to complete

W dio ; ) , radio shops, was bought, sold and exchanged as a
ant to get a radio job— or to hire a helper? result.

Are there zny hard-to-get items you’d like to buy?

If so, write up your advertisement in brief form,
rush it to Sprague. We’ll run it ABSOLUTELY
FREE OF CHARGE in the famous Sprague Trading
Post that wiil start again next month in seven lead-
ing radio publications: RADIO NEWS, RADIO
CRAFT, QST, SERVICE, RADIO SERVICE
DEALER, RADIO MAINTENANCE and RADIO
& TELEVISION RETAILING.

In discontinuing The Sprague Trading Post at the
close of the war, we thought there was no longer
any need for it. But we were wrong! Hundreds of
letters flooding in from all parts of the country tell
us so. “We need this sort of thing now as much as we
ever did!” is the gist of what our service and ama-
teur friends say, “"Start it going again!”

And so we’re doing it! Send in your swap, buy ot
sell advertisement today!

Sincerely yours,

M/

Harry Kalker
Sales Manager

INSTRUCTIONS : Print or type your advertisement CLEARLY.
Hold it to 40 words or less including name and address. Confine it to
radio subjects only. MAKE IT EASILY UNDERSTANDABLE! No com-
mercial advertisements are acceptable. Sprague reserves the right
to reject any copy that, in our opinion, does not fit in with the spirit
of this free service. Your advertisement will be run in the first possible
issue of at least one of the seven magazines on our list.

Write it now. Mail it to
Dept.

SPRAGUE PRODUCTS COMPANY

North Adcms, Mass.

7 = < ; Rh
CAPACITORS AND *KOOLOHM RESISTORS FOR EVERY RADIO SERVICE AND AMATEUR NEED
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SYLVANIA NEWS

~ RADIO SERVICE EDITION

DEC.

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

1946

ON

DEVICE NOW USED BY RADIO SERVICEMEN
FOR GREAT VARIETY OF TESTS

_Electrical Measurements Made Easy With New Sylvania Unit!

e

SYLVANIA Poly (muLrti-
PURPOSE) Meter

Radio servicemen now can use the
new Sylvania Poly (MULTI-PUR-
POSE) Meter type 134 to facilitate a
multitude of electronic measurements
and tests to radio equipment.

This product of Sylvania Research
is stabilized against errors due to
voltage variations or gas current in
tubes. All accessories included. See
your Sylvania Distributor.

CHARACTERISTICS AND
SPECIAL FEATURES

Tests audio, A.C. and R.F. voltages
from 20 cps to 300 mc through use of
proximity fuze-type tube built into
handy probe. Full scale range of 3,
10, 30, 100, 300.

Measures D.C. from .1 to 1,000

SYLVANI

volts in full scale ranges of 3, 10, 30,
100, 300, 1,000.

Measures D.C. current from .1 mil-
liampere to 10 amperes in full scale
ranges of 3, 10, 30, 100, 300, 1,000
milliamperes and 10 amperes.

Measures resistance from 1% ohm
to 1,000 megohms in full scale ranges
of 1,000, 10,000, 100,000 ohms and
1, 10, 1,000 megohms.

ACCURACY

D.C. ranges *=3% of full scale.

A.C. ranges =5% of full scale up to
30 volts and =7% above 30 volts.

R.F. ranges =5% of full scale up to
10 volts; =7% from 10-100 volts;
+10% on 300 volt range.

Emporium, Pa.

Ohms +=06% to the left of 1% scale;
+13% to the left of 34 scale.

Current +3% of full scale on all but
10 ampere scale which provides

+5% of full scale.

INPUT IMPEDANCES

R.E. ranges—2.7 megohms resistance

shunted by approximately 3 mmf.
capacity.

A.C. ranges-—2.7 megohms resistance
shunted by approximately 40 mmf.
capacity.

D.C. ranges—16 megohms resistance.

Remember theSylvaniaPoly (MULTI-

PURPOSE) Meter type 134. It’s

beautifully styled,compactly designed,

has easily read meter and dials.

AN ELECTRIC

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC

8 * SERVICE, DECEMBER, 1946
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Fig. 1. Midgct audio-frequency transformers which are awailable

oERVICE

PEENION il

in skeleton form or with a bakelite case.

ONE OF THE BIGGEST MANUFACTURING
problems with which Britain’s radio
industry was facad during World War
IT was that of reducing the size of
components to a fraction of their
standard dimensions.

There had becn little or no demand
in Britain for personal portables and
manufacturers had not, thereiore, gone
into the question of miniaturization.
When, however, the Supply Ministries
requested industry to produce minia-
ture components for lightweight equip-

Fig. 3. Parts of a small moving coil hceadphone, compared with s

by H. W. BARNARD

London, England

ment to be used by forward troops and
for such apparatus as combined trans-
mitter-receivers small enough to be
worn on the belt by agents and mem-
bers of resistance groups in enemy-
occupied territory, research workers
in Britain’s radio industry set about

PRTN -\\Vu,
- BN A Ay

Aarpasaes

Fig. 2. Miniature permanent-magnet moving-coil loudspeaker which
handles an input of 15 watt.

getting the proverbial quart into a pint
bottle.

An excellent example of miniature
design was the miniature capacitor de-
veloped for the proximity fuse, a
tubular paper capacitor, rated for a
d-c working valtage of 500. The over-
all length for capacitances of from
0.0005 to 0.01 rafd was 34", excluding
connecting wires, while the diameter
varied from +%” to 33”. The units,
wound and connected to provide mini-

(Continued on page 23)

Fig. 4. Prototype of Britain's first miniature 4-tube 2-band superhet
portable, with its layer-built high-volrage battery photographed

safety razor blade. The moving coil is only 14” in diameter.

A G e 8§

£
o B ‘a}'
. e

against a telephone for comparison. Plastic case for set is 83" x

3% x 385",

(Courtesy Vidor)
3 v
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by M. E. LEWIS

IN LOCATING AND CORRECTING troubles in
receivers, accurate measurements must be
used. It is impossible, for instance, to
check operating potentials oi the many
vacuum tube circuits in the modern re-
ceiver without measurement equipment.
Measurements are the basic, fundamentai
yardstick by which proper or faulty
operation must be diagnosed.

Before the war voltage measurements,
due to limitations of then available
meters, were pretty much restricted to
measurcment of voltages present in power
circuits of receivers—circuits in which
voltages to be measured would not be
disastrously dropped by application ot
low-resistance, power-consuming meters.
Then usual voltmeters could not be used
to measure actual operating voltages
upon avc-controlled grids, series-resist-
ance-isolated plates and screens, high-
resistance avc lines, or at resistance-
coupled amplitier grids and plates. The

STWAR V-T-V-M

An analysis of the Vomax, with praec-

tical operation and maintenance data

based on twelve months of field ex-
perience.

Fig. 1. Control panel of the vacuum-tube voltmeter which meas-
ures resistance, d-¢, db, d-c and a-c¢ volts from 20 cycles to over
100 mec.

possibility of really time-saving measure-
ment of a-f, i-{ and r-t signal wvoltages
lay in the distant future. This was be-
cause the usual 1000 ohm-per-volt d-c
meter required significant power to func-
tion, power not available in such circuits.
In a-c circuits the situation was even
worse. Copper-oxide rectifiers, used to
convert a-c¢ voltages into current required
to actuate the d-c meters, not only
showed very low input resistance, but
exhibited errors seriously increasing with
frequency even in the low a-f range.
The neced to measure voltages, present
in circuits of such high reststance that
they could not possibly supply the cur-
rent required to actuate simple volt-ohm-
milliammeters resulted in the develop-
ment of vacuum-tube voltmeters. In their
prewar forms v-t-v-m units were atilicted
with errors due to variations in operating
potentials of their own vacuum tubes. er-
rors due to changes in cnaracteristics of
ageing tubes, and ialse readings due to
small but real residual gas and ion cur-

Fig. 2. Interior view of vet-vem.
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rent in these tubes.  Nevertheless the
v-t-v-m was a great step forward. Their
general usage only awaited further de-
velopment of the art. That development
has been achieved, prewar deficiencies
have been overcome and the v-t-v-m has
become a must tool of every Service Man.

In developing a postwar v-t-v-m, one de-
signer! has produced a combination unit, a
vacuum-tube-volt-ohm-db-ma meter. This
instrument, the Vomax, shown in Fig, 1,
leatures a removable r-f probe for direct
contact to r-f and i-f circuits.

V-T-V-M Operation

In placing the unit in operation, the
r-f probe must be fully inserted into its
panel receptacle, with black (negative)
and red (positive) test prod tips not in-
serted in panel jacks. The a-c plug is
then inserted in line, 4dj.Q knob is
turned so that on-off switch clicks on and
pilot bezel illuminates. While allowing
30 to 60 seconds for tube warm-up, Fusic-
tion knob is set to D.C.4+ and Range
knob to 3 \. Then meter pointer is set
to zero on meter scale by adjusting Set
17, Zero knob.

As tubes warm up meter pointer may
move up or down scale, possibly even off
scale. Incidentally, the meter cannot be
injured by over-scale deflection. It can
be injured only by overload in direct-
current measurement, but is protected
against burnout in all voltage, resistance
and dbh operations. Ii this meter deflec-
tion isn't desired during tube warm-up,
Function knob may be set to ma position
for initial 30 to 60 second warm-up
period.

With these initial adjustments com-
pleted, several interesting instrument-
characteristic tests may be conducted. It
is possible, for instance, to sec to what
extent errors due to grid and gas current
have been eliminated by moving the
Range knob from 3 V progressively
through all six positions to 1200 V.

Meter zero will not shift more than
1% to at most 2% of full scale as Range
switch is rotated. In rotating this switch
the value of grid resistance (meter’s d-c
input resistance) of the upper section of
the center 6SN7GT is changed from 50

IMcMurdo Silver.



With Ohm-Bb-Ma Measurement Features

megohms progressively down to 123,000
ohms, a range of variation sufficient to
reveal the slightest trace of grid or gas
current.

Shifting Funetion knob from D.C. —to

C.+ reverses polarity of d-¢ input,
making it possible to keep meter cabimet
and receiver chassis under test at the
same potential whie d-¢ voltages posi-

tive-to-chassis are measured with red
test-prod  plus.  Voltages negative-to-

chassis can also be measured with meter
and red prod polarity reversed by a tlip
of Function kaob.

Six basic ranges of 0-3, 0-12, 0-30.
0-120, 0-300 and ©-1200 volts, available
with the Range knob, are graduated upon
the meter scale. Six identical ranges, but
in reverse polarity are provided by shiit-
ing  Function knob from D.C.-- to
D.C—. Six more d-c voltage ranges can
be added positive, and six more identical
ranges negative, i’ red test wire tip is
shifted from the V—QMA jack to the
V x 2.5 jack. Each of these new ranges
is 234 times greater in full-scale voltage
value than dicated by each Range
knob setting. Thus, using the ¥V & 2.5
jack, d-c¢ voltage ranges of 0-7.5, 0-30,
0-75, 0-300, 0-750 and 0-3000 volts are
available at 126 megohms meter resist-
ance, all read by mentally multiplying
meter scale readings by 2.5.

Dual-Function Test Prod

Another interesting instrument feature
is the dual-purpose red test prod which
has a l-megohm resistor built in to
isolate instrument capacity from r-f, i-i
and a-f grids and plates when measuring
their d-c operating voltages dynamically
during receiver operation. For all mea-
surements except d-c volitage tip s
screwed into the end of red prod from
which flexible ccrd emerges. For d-c
voltage measurements the tip must be
screwed into the far end of the red prod
to include the 1-megohm resistor in cir-
circuits.

Ohmmeter

Having established meter zero by ad-
justment of the Set V. Zero knob while
Function knob was set to D.C.+ and
Range knob to 3 V, Function knob can
be shifted to @ position to check the
ohmmeter. Meter pointer will now move
up scale. It is set to exact full-scale
reading by the A47. Q knob, and resist-
ances between .2 ohm and 2,000 megohms
can be measured. The upper meter scale
is graduated 0 through 2K (2 kilohms,
or 2,000 ohms). To use, the black prod
wire tip is inserted into Com. Gnd. jack,
red prod wire tip into +V—9—MA jack,
and the two prod tips are connected to a
resistor to be measured. In reading
values a multiple of the Range knob
pointer to the actual meter reading is
used. Thus 10 at meter mid-scale is read
as 10 ohms for 2KQ position of Range
knob, increasing in multiples of 10 for
each advance of the Range knob. The
center-scale figure (S5th or 2MQ) would
yield 100,000-ohix: reading. The 6th, or
2,000-MQ position, involves a further
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multiplier of 100 times, center-scale 10
indicating' 10 megohms.

The Milliammeter

The milliammeter uses different inter-
nal current-shunt resistors to provide six-
current ranges selected by Range knob.
Meter accuracy can be checked by mea-
suring known direct currents. To check
Range knob should be set to 12 amperes
position, The high range is used so as
not to burn the mieter out by applying
excessive current to a low-current range.
Rangz knob is moved to leit until the
current flowing through the neter yields

Circuit diagram of vacuum-tube voltmeter described in this paper.

an easily read value upon the upper or
lower center meter scale. All ranges
starting with figure 3 about the Range
knob are read on the upper center scale.
All ranges beginning with figure 12 are
read upon the lower center scale marked
12 at the right end. For 3 and 12-volt
ranges appropriate scales are read di-
rectly. For higher ranges zeroes are
added to observed readings.

Checking A-C Operation
With both test lead tips removed from

panel jacks, with meter set to read zero
(Continued on page 25)
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Fig. 1. Two typical resistance-capacitance coupled
audio amplifiers. In g we have a triode type. In
& a pentode has been substituted. The essential
difference between the two circuits is the use
of the screen-grid circuit. Component values are
a function of the frequency response and the gain.

Tne Two 1MrorTANT characieristics
of an audio amplifier are the stage
gain and the irequency response. In
audio stages using resistance and ca-
pacitance in the coupling network, both
frequency response and *amplification
are, in part, a function of component
values, and are also closely related to
each other.

TFig. 1 shows two typical resistance-
coupled amplifiers, one employing a
triode, the other a pentode. In essence,
both employ the same system.

In Fig. 2 we have the r-c network of
the triode, isolated from the associated
tubes for simplicity. In a R, repre-
sents the plate load resistor. This is
shown as returning directly to ground,
since for audio voltages the B supply
filter capacitor acts as an effective
short, due to its very low rcactance or
a-c resistance to audio frequencies. R.
is the grid return resistor of the fol-
lowing stage while C, is the coupling

Fig. 2. Here the r-c component of the audio

amplifier of Fig. 1 has been isolated. In a the

components have been arranged to show that the

couplx.ng capacitor and grid resistor form a volt-

age divided network. In b the resistor, Rey, is

used to represent the equivalent resistance of
the coupling capacitor.

Rz E out
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R-C AMPLIFIER

capacitor. In b the coupling capacitor
has been replaced by its equivalent a-c
resistance. It will be noted that the
capacitive resistance, in conjunction
with the grid-return resistor, form a
virtual voltage divider for any volt-
ages developed across the plate load
resistor.

Since the a-c resistance ot the cou-
pling capacitor will vary depending on
the frequency of the impressed voltage,
the voltage across the grid resistor will
also vary. Tn explanation, the formula
for computing the reactance of a ca-
pacitor for any frequency is

10°
X, = —
2=xfC
Where: X, = capacitive a-c resistance
in ohms

f = frequency of voltage in

cvcles
capacitance

farads

Once the reactance of a capacitor
has been established, the action of volt-
age and current is the same as in d-c
circuits. Thus, a .016-mfd capacitor
has a reactance of 100,000 ohms at 100
cycles, 10,000 ohms at 1,000 cycles,
and 1,000 ohms at 10,000 cycles.

Since the value of the grid resistor
remains constant at all frequencies,
a proportionately greater percentage of
the imposed audio voltage will appear
across the grid resistor, as the fre-
quency increases.

Now let us assume that in the net-
work of Fig. 2a the capacitor, C,, has
a value of .016 mfd, R, is a .25-meg-
ohm resistor and R, is a .5-megohm
unit. For an input voltage of 10, the
drop across R, will he:

in micro-

R,
At 100 cps. .. o — X I
3 RC + R,
3
or — x 10 or 8.85 volts
145

At 1,000 cps......
3

% 10 or 9.8 volts
01+ .5
At 10,000 cps. .. ..
.5

————— X 10 0r 9.99 volts
001 + .5

If the value of C, were increased to
.16 mifd, its reactance or a-c resistance
would be 10,000 ohms at 100 cps, 1,000
ohms at 1,000 cps, and 100 ohms at
10,000 cps. Solving for the grid volt-
ages at these frequencies, we would

have 9.8, 9.99 and 9.999 volts, respec-
tively. Thus, increasing the value of
the coupling capacitance would tend to
give a more uniform output over the
audio range.

A similar expedient would be to n-
crease the value of grid resistor. Thus,
if the grid resistor were increased to 1
megohm, with a coupling capacitance
of .016 mfd, the grid voltage for a 10-
volt input would be 9.1 volts at 100
cps, 9.9 volts at 1,000 cps, and 9.99
volts at 10,000 cps. Therefore, in-
creasing either C, or R, will achieve a
more uniform response over a band ot
frequencies, as well as increase the
voltage at all frequencies. In another
sense, it may be said that the low ire-
quency response has been improved,
since both expedients afford a greater
effect at the low frequencies than at
the high frequencies.

The actual resistance values are
slightly lower, due to the presence of
the tubes. This will be discussed later
in this article.

The next influence on the operation
of the r-¢ amplifier is the cathode net-
work, consisting of the cathode resistor
and associated bypass capacitor.

The cathode bLypass capacitor is, as
the term implies, a bypass for any
audio voltages developed across the
cathode resistor; Fig. 3. In q, a typi-
cal resistance-coupled audio amplifier
stage is shown. Iig. 3b shows the
equivalent resistive load on the B sup-
ply. R, designates the resistance of
the plate-to-cathode path within the
tube. Any a-c voltage developed across
this circuit would cause voltage drops
to appear across all three resistors.
However, for a-c voltages, the tube's
plate resistance and cathode resistor
are actually in parallel with the load
resistance; Fig. 3¢. In the presence of
the reactance introduced by the bypass
capacitor, the a-c voltage drop across
the cathode resistor would be reduced,
since the capacitor is in parallel with
it. This has two important aspects.

First, since the a-c voltage drop
across the cathode resistor would serve
no useful purpose in the amplification
functions of the tube, the drop across
the plate-load resistor would be in-
creased, slightly. However, this is not
the chief purpose of the bypass capaci-
tor.

The effective input circuit is directly
between grid and cathode. Therefore
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any voliage, either a-¢ or d-c, would
affect the s voltage impressed on
the grid.  Since the a-¢ voltage devel-
oped across the cathode resistor is in
opposite phase to the input voltage im-
pressed on the grid, it would buck the
mput voltage.  Thus, the input voltage
would be decreased, and, in turn, the
resultant plate voltage. This principle
is the basis of inverse feedback, and
tends to reduce the stage gain. And
thus we have the second purpose of the
capacitor; where gain is desired, the
value of bypass capacitor determinces
the stage gain. In this respect, since
the reactance ot the capacitor increases
as the frequency decreases, the stage
gain will be reduced at low frequencies
and increased as the frequency in-
creasces.  Thus, a high farad bypass
capacitor would increase the gain at
low frequericies in much the same
manner as it does when used for cir-
cuit coupling.

In receiver design, where component
cost 1s a factor, the lowest capacitance
consistent with adequate design is used,
since the cost is less. In service work
the same cast factor does not obtain.
IFor this reason, it is permissible to use
a 25-mid bypass to replace a 5-mfd.
In some respects this procedure is ad
vised providing a reduction in hum,
since many tubes introduce hum in
their cathode circuit, due to the prox-
imity of the tube cathode sleeve to the
a-c heated filament. Teakage between
the cathode sleeve and the filament will
create a slight 60-cycle voltage across
the cathode resistor, which, in turn,
will be amplified by the tube. On the
other hand, some receivers purposely
use low-farad capacitors which per-
mits a slight hum in the first audio
stage. By using a low-farad capacitor,
a low-frequency bucking voltage is
created in the cathode circuit which
cancels out the hum, along with other
low frequencies.

The value of cathode resistor is de-
termined by the operating voltages and
plate-load resistance. In general, the
higher the value of plate-load resis-
tance the higher will be the value of
cathode resistance. Again, the higher
the applied B woltage, the lower will
be the cathode resistor.

The cathode voltage also influences
the stage gain and fidelity. Thus, too

high a cathode voltage may eause the
tube to approach its cutotf voltage, in
which case not only will the stage gain
be reduced, but since the plate current
will approach the zero point, ampli-
tude disrortion will be introduced.
This is equivalent to the detector
action of the tube, in which only halt
of the a-¢ envelope 1s amplified. The
action is demonstrated in Fig. 4.

The cathode voltage also determines
the maximum permissible input driv-
ing voltage. If the input voltage at
the grid were to exceed the cathode,
the net grid voltage would then he
positive and the grid would then draw
current. This would cause distortion,
since the load on the input source
would vary from practically no load
when the grid is hiased, to a compara-
tively heavy load when the grid is
positive. It should he noted that most
a-c and v-t meters measure rms volt-
ages, which are 709% of the peak value.
['herefore, for each volt of cathode
hias, only .7 volt of input voltage, as
measured on a v-t voltmeter is permis-
sible.

The n:aximum value of grid resistor,
which should always he used, is usually
found by consulting the tube manual.
In general, higher values of grid re-
sistance are used with cathode bias
than with fixed bias. The value of grid
resistance is determined by the tube
characteristics and its construction.
Some gas always remains in the tube
when it is evacuated. This gas has a
tendency to create some current flow
in the grid circuit. This current flow
will create a positive grid voltage
which will, to some extent, cancel the
hias voltage. In some tubes this action
may comtinue until the excessive plate
current destroys the tube. Tn those
tubes emploving cathode bias, the self-
regulating action of the hias resistor
prevents this action, since any increase
in plate current incrcases the bias,
which in turn, decreases the plate cur-
rent. Thus, the cathode resistor acts
as a safety factor.

The screen voltage, like the cathode
voltage, determines the plate current.
And, like the cathode circuit, intro-
duces an impedance into the plate cir-
cuit.  Thus, in pentode circuits, the
screen voltage should be adjusted to
give the desired plate current. The

Fig. 3. In a an individual triode r-¢ amplifier
is shown. In b appears a plate network across
the B supply. In ¢ we have the equivalent plate
impedance. It will be noted that the reactance
of the cathode bypass is in shunt with the
cathode resistor for audio voltages.

plate current, in turn, determines the
ratio of actual plate voltage to the voli-
age drop in the plate-load resistor.
The proper size screen-dropping re-
sistor may hest be determined by con
sulting tube manual tables for resis-
tance-coupled amplifiers.  Since the
screen grid introduces impedance in
the plate circuit, the value of bypass
capacitor will affect the low-frequency
response i1 much the same manner as
the cathode hypass. Generally, a
S5-mid capacitor is sufficient, although
higher values will increasc the low
frequency response.

The gain of an audio stage is a
function of the amplification factor of
the tube and the load resistance in the
plate circuit.  An important aspect of
component values comes to light when
the circuit is analyzed in terms of ef-
fective load impedance. Fig. 5 shows
the total load impedance of an r-¢c am-
plifier stage for both high and low fre-
quencies. Lor the low frequencies the
plate resistance of the tube is in par-
allel with the plate-load resistance.
These, in turn, are in pavallel with the
reactance of the coupling capacitance
which, in turn, is in series with the
grid resistor of the following stage.

At high {frequencies, the coupling
capacitor loses its importance, but two
additional  factors are introduced.
These are the input and output capaci-
tances of the tubes involved. For ex-
ample, the input capacitance of a 6C5
is 4.4 mmid an:d the output capacitance
is 12 mmfd. Since these capacitances
are in parallel, they may be represented
by their equivalent reactance, or resis-
tance. At 10,000 cps this is equivalent
to a load impedance of less than 1 meg-
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normsl bias, while B shows the distortion

Here is shown the effect of incorrect bias on an audio tube. 1 & 4
resulting from too high a bias, The action is
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Curve A ‘is the response at

equivalent to that of a biased detector.

ohm. Its effect on the high-frequency
response will therefore be considerable,
it higher resistance plate and grid re-
sistors are used. On the other hand.
the 6SF5 has input and output capaci-

PLATE LOAD
tMPEDANCE

LGW "FREQUENCY

HIGHI FREOUENG}

Rp = plote resistance

Rc- coupiing cap equivalent
rosi l ance.
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tances of 4 and 3.6 mmid, permitting
higher values of load resistance.

Where Fig. 5 shows the ecquivalent
plate-load impedance, it also shows the
equivalent grid-load impedance. The
same logic applies to this circuit.
Therefore the size of grid resistance is
also limited by the input and output
capacitances of the tubes employed.

The foregoing has been explained to
show that increasing the value of plate
and grid resistors will not necessarily
increase the stage gain or the fre-
quency response beyond certain limits.
Therefore, when designing r-¢ ampli-
fiers, all factors must be taken into
consideration.

Practical design factors
the choice of components.

influence
For exam-

Fig. 5. The true plate load impedances at low
and high frequencies. At low frequencies, the
reactance of the coupling capacitor is a factor,
while at high frcquencies the input and output
tube capacitances affect the plate load impedance.

ple, cathode bypass and coupling capac-
itances are limited in value, when used
for low frequency improvement, by the
hlter systems used. Using large values
may sometines cause regeneration and
feedback, or oscillation. To prevent
this, #-c¢ filter networks may have to
be used in the plate and grid circuits of
r-¢ amplifiers. The control grid filter
network is only used when fixed bias
is employed. Again, the design of the
stage will be influenced by the pur-
pose of the stage. That is, whether the
stage is to be used for low-level or
high-level operation. If low-level op-
eration is intended, higher values of
plate-load resistance may be used. On
the other hand, if high output voltage
is needed, components must be so
selected that the voltage at the plate of
the tube represents at least 509% of the
supply voltage. For high gain at low
levels, the actual plate voltage mayv be
reduced to 209% of the supply voltage.

Where low-frequency response is
desired, fixed bias is sometimes prefer-
able to self bias. By obtaining the
bias voltage from a bleeder resistor, a
lower impedance path is thus possible,
permitting the return of the cathode
directly to ground. Since the bleeder
network utilizes higher currents than
are obtainable from the individual
tubes, bias-resistance paths of 25 to 50
ohms are possible. Towever, i-c filter
networks may be necessary in the grid
circuits for decoupling purposes. This
is particularly desirable where pentode
tubes are used, since the same reason-
ing applies to the screen-grid supply.

In some receivers, it will be noted
that the 65Q7, when used as a detector
and first audio tube, does not use any
bias voltage. Where this condition
obtains, it will be noted that the grid
resistor is of the order of 5 to 10 meg-
ohms. The same is true of many bat-
tery-type tubes. There are several
factors which influence this type of de-
sign. The first, of course, is the cost
factor. The elimination of a cathode
resistor and bypass is a saving. Elec-
trically, this method is feasible, since it
is only used where low B voltage sup-
plies are used. Since the gain of the
tube is quite high, and since they are
usually used in conjunction with beam-
power type output tubes which require
very low driving voltages for maxi-
mum output, the applied grid-input
voltage is always a very small portion
of one volt. The high resistance in
the grid circuit prevents any appre-
ciable current drain on the input sys-
tem, since even a one-microampere
grid current would create a bias volt-
age of 5to 10. Again, since the input

(Continued on page 43)



The Symbhol of High Quality=und Performence for-Over 30 Years

An Old Timer
extends the Season’s Greetings

Cunningham wishes you all a merry
Christmas and a prosperous New Year.

Cunningham is going to do everything
possible to help make 1947 a prosperous
New Year for you. Not just by helping
you sell more tubes—but by helping in the
other departments of your business, so
thas ycur over-all profits will be greater
in the coming year. That means the best
in sales and service promotion material,
the best and most up-to-date technical

literature, plus the benefits of the expert
merchandising counsel of a corps of field
representatives who survey the markets
and report their findings regularly to
Cunningham distributors.

Remember, too, that Cunningham is
backed by the engineering leadership of
the Radio Corporation of America, and
has been a favored tube for more than 30
years. It all adds up to the fact that you’ll
be ahead with big “C” in 1947.

A QUALITY PRODUCT FOR RADIO SERVICEMEN
AND DEALERS BY THE RADIO CORPORATION OF AMERICA
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TOOLS And ACCESSORIES
For the NEW SERVICE SHOP

by ALFRED A. CHIRARDI

Advisory Editor

Fig. 1. A twist drill gauge.

OTHER TOOLS OF IMIPORTANCE To the
Service Shop include drill gauges, rules
and scales, dividers, trimming knives,
woodworking tools, and trouble-shoot-
ing lights.

Twist Drill Gauge

The various uses for a drill gauge
were explained in the first article
(Basic Tools) of this series,’ so they
will not be repeated here. A simple
gauge of the type shown in Fig. 1 will
suffice.

Rules and Scales

Ouly a few simple measuring tools
are required for making all necessary
measurements of size, distances, etc.
Some form of long measuring rule is

& Sr;(vxcy:, April, 1946,

[Part VI . . . Supplementary and Special-Purpose Tools]

assumed to be necessary for some jobs
—for example, measuring the length
of wire needed for outdoor antenna
installations, extension wiring, etc. A
6" flexible steel push rule of the type
illustrated at (a) of Fig. 2 will come
in handy for such work. A 2’ folding
rule of the type shown at (&), which
contains a metallic sliding caliper for
measuring the diameter of such round
objects as bolts, tuning capacitor
shafts, tube sockets, etc., is also recom-
mended.

An extremely useful multi-use rule
and gauge that costs only a dollar, and
is supplied in a leather case, is illus-
trated at (¢). In laying out the hole-
that are to be cut in a chassis or panel
for objects such as tube sockets, con-
trol shifts, meters, etc., just to cite one

Fig. 2. A few simple types of rules or scales that enable all ordinary measurements to be made.
(Courtesy General Hardware Mfg. Co.)
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AS A CENTER
FINDER

DRILL POINT
GAUGE

CIRCLE DIVIDER

example, the rule and gauge may be
used as a center-finding tool (because
the center of a hole which may have
been spotted by drawing the circular
outline of the object to be mounted
can be found with it). It may also be
used as a square, as a level protractor
for measuring or laying out angles, or
as a circle divider. These uses are
illustrated by the inset drawings at
the right of (¢) of Fig. 2. When twist
drills are being resharpened, the
proper fixed angle to which the drill
point should be ground may be checked
with it, as illustrated in the main draw-
ing at (c¢). Of course the 5” ruled
scale also has many uses.

Dividers

Dividers are extremely useful in
chassis or panel layout work. Wing
dividers of the kind illustrated at (a)
of Fig. 3 are recommended. Distances
between mounting and other holes can
be laid out accurately with them. They

(Continned on page 34)

Fig. 3. At (a), a pair of wing dividers. At

(b), a trimming knife with three interchange-

able blades of different sizes. (Trimming knife
views, courtesy Somar Specialty Corp.)
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OUR NEW HOME
Addisan-Eiston asd Kedzie Avenues

Chicago . llltnais

Stadaid o, PERFORMANCE
T asounso you o Saliafiied (usTomeo

To serve you better in 1947, we add new streamlined plant
facilitics. Now, more than ever, you can look to Stancor
for the complete selection of Replacement and General
Purposc Transformers proven in performance to give your
customers lasting satisfaction.

Stancor’s highest standard of product performance, ad-
vanced designs and universal application will continue to
make Stancor your favorite . . . will continue to help you
build your repurtation for dependable, satisfactory service.

Yes, Stancor has the PLANT . . . the PRODUCTS . ..
and the PERFORMANCE . . . to help make your service
business bigger and more profituble in 1947.

STANCOR

STANDARD TRANSFORMER CORPORATION
1500 NORTH HALSTED STREET - CHICAGO, ILLINOIS
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WITH INCREASED PRODUCTION of f-m fuse-type tube.
and television receivers operating in IFeatures of the tester include a bal-
the v-hi-1 bands has come the need for anced amplifier that is practically in-
special types of instruments to service dependent of line voltages and normal
and maintain these sets. To meet amplifier tube changes. preset factor
such a need, Sylvania recently de- SE
v 2y ¥ (Continued on page 42)
veloped a test unit, the tvpe 134 Polyv-
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friends in thé '3dw and e&egzrcmc mdustnea and t¢ extend to

AL T

3 New ear A ;szsr ha; passe:! smze Ehc fotémainon of the E&ctromc
Dustn%:utor md in‘issmai Sa 2 epartmerﬁ -a vear during
'whu.I we ha«e deveioped ntz a s’aoothiy T.mctlenfrg organiza-
-~ tion, !-nown ﬁam caast to coast fot the quality of aurthree great
~ lines, Thorderson, Meissner and Radxan. e are prous of this
success and we are‘gratefsl to thase in tke indastrv who have
helped to mz ke it pessible.

No# as westand at the beg mirg of & n2wv yem wa aee firmly
resolvad that the products a=d services of these mem¥er com-
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production ksow-hew which has distinggided ther in -he past.
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JANUARY, 1946 — DECEMBER, 1946

ANTENNAS
Antennas of Television. By Paul V.
Schmahny demn. 0o m b ailalabis e ol i Feb.
Antenna Equalizers (Truetone D2615)...,Mar.
Antenna Plates (Truetone D2610-1)...... Mar.
Antenna Series Resistors (Ward 54BR-
O5ADE simiunm:adh.elieraia:afaass Mar.

Hanks of Wire for Antennas (Arvin 444).June
Loops for S-W (Wells Gardner 37D14-
600)

Loop Inputs (Stewart \Warner Models)....Jan.

Installing Television Receiver Antennas.
By R. B. Carwood................... Mar.

Reducing Resonant Peaks with Antenna Re-
sistor (Belmont 4B17)................ Sept.

Reducing Resonance with Antenna Resistor-

Capacitor Circuit (DeWald)........... ct.
S-W/B-C Antenna Inputs (RCAS6X5). Feb.
Three-Position Waveband Switching (RC’\

S6XNSY o Feh.

CAPACITORS
Capacitor Service Instruments. By [¥illiam
p Robinson guues wias'cbsss, . pouiasly . May
C1pac1tors (Types, Uses, Construction). By
Alevander M. Gtargw'u ................ Apr.
CHARTS

Charts for Determining Resistors Needed
for Filament and Heater Shunt Circuits. Nov.

Quick Reference Charts. By E. B. Mensies. Nov.
Charts for Determining Watt Dissipation..Nov.

CIRCUIT ANALYSES

Analyzing Intermittents. By Willard Moody. Jan.
AVC Systems in  Communications Re-
ceivers. By [Irank G. Strong.......... Jan.
Communications Receivers {Design and Use
of R-I° Gain Controls. S and R Meters.
Band Spreading. Variable Selectivity I-F

Stages). Ry Thomas T. Donald. .. ... .. Febh.
Communications Receivers as Service In-

struments. Bv Thomas T. Donald.. . ... TJune
Communications  Receivers Tn(]dy By

Thomas T. Donald...... ... ... .Sept.

Current Reccivers (See Listing undex Re
ceivers and Cover Diagrams)

Fixed Attenuators for Public-Address Svs-

tems. By Willard Moody.......... ... May
Oscillator Circuits in Television Receivers.
Ban R, B. (Cartcoods . . cxs-l- . nsinm getoabe June
Ohms Law (A Simplified Analysis). Bx»
g | Miolhil o wime merie 10T @ EEOC E D = Jan.
()hms Law (A Simplified Analysis). By
Lot Mohvo oo oo o TFeb.
Ohm’s Law (Problems and Solutions). By
Lawel, Mioliiie. mwivw . . .60, 5. 6osswiny . aes Apr.
Resistance-Coupled A-F Systems.......... Dec.
Silver Vomax V-T-V-M.................. Dec.
Television/F-M  Receiver Features. By R.
B._Clarwood Witk s s s . a0 el = bt ae o July
Triode-Pentode Circuits ..., ... Dec
Tunable Rejector Circuits. . .............. Mar,
Vario-Tuner (E-L Type)............. ...Decc.
\IH{-F Test Unit (Sylvania Polymeter)...Dec.
\'oltage Distribution. By L. A. Mohr. .. .. Mar.

CONVERTERS

A 88 to 108-MC Converter for the New
F-AM Band. By Sumuel Sabarvoff.. ... . .. Aug.

COVER DIAGRAMS

2-Band 5-Tube Receiver (Pilot B-3)...... July
4-Tube Clock Control Receiver (G.E. 30)..Aug.
5-Tube Battery-Electric Receiver (Emerson

L £ T T P ————— May
S-Tube DBeam Power Receiver (Ward
64\WG-1804A) ... ADPTY
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5-Tube A-C/D-C Receiver (Templetone
E2ST0M510) aer . . a  Plrsrlen. swwsiiie: 8 alma ® o 8 Jan.

3-Tube Rechargeable 2.Volt Portable
(G.E. 250/260) ...... ... ............. June

8-Tube Auto Receiver (Motorola 705)....3ept.
Balanced Loop Receiver (Stewart-Warner
14.E

Phono Portable for A-C/D-C/Battery (Capi-

tol Phono U-24).........vverininn.. Dec.
Postwar Aodel with Tron Core I-F’s (G.E.

100 Series) ..iviiiiiieii i Feb.
Postwar Personal Receiver (RCA 35413

1523) &z o W Gl e oD e e - ar.
Two-Band Phone Receiver with Variable

Reluctance Pickup (G.E. 326-327)...... Nov.

EDITORIALS

Color in the Service Shop.............. Sept.
Evil of Overcharging.................... Oct.
F-M Receiver Production. . .............. July
Importance of Installations in F-M and

Television, o ge i s © @l o4 TEGETTE 5o T o pr.

Instruments Required for F-M Servicing..July

Manufacturers” Opinions on Television
Servicing .....veieiiiiiii i May
Miniature Component Design............. Aug.
New Television Channels E
OP'A PricerApprovals. ................... Mz
Oscilloscope-Oscillograph Term Debhate. .. .Sept.
Planning Installations .................. Apr.
Planning for 1947............. .. ... .... Dec.
Postwar Circuit Advancements. ... ... ... . June
Radio Parts Show.... ......... s ... Mav
School Sound Systems............... . .Mar.
Servicing F-M Receivers................. July
Surveying your Community to Establish a
Service Shop ... ... .. Jan.
Television Antennas .................... Mar.
Television Receiver Designs.............. Feb.
Television Receiver Production............ Feb.

Television Servicing as Viewed by the
Manufacturer and Service Man at the
TBA Conference ae aum b twbo aneasa 5

Television Training in Great Britain..
Television Week .......................

FEATURES
1946 Radio Parts and Electronics Equip-
ment Conference and Show............/ Apr.
-\ 88 to 108-me Converter for the New F-M
Band. By 8. J. Sabareff. ... ... ... ... Aug.
A-C Power Transformer and A-C/D-C
Grounding Problems .................. July
AVC Systems in  Communications Re-
ceivers. By Thomas T. Donald.... ..... Jan.
Analvzing Intermittents. By Willard Moody.Jan,
Annual Index, Service, 1945........ . ... Jan.
Annual Index, SErRVICE, 1946..... .. .. .. . Dec.

Antennas for Television (Installation Prob-
lems and Their Solutions). By Paul M.
Schwehts 1 or<2EE 08 T4 i ArG T Ay & e Febh.

\t the 1946 Radio Parts Show in Chicago.June

Communications Receivers (Design and Use
of R-F Gain Controls, S and R Meters,
Band Spreading and Variable Selectivity
in I-F Stages). By Thowmas T. Donald..Feb.

Capacitor Service Instruments. By 'illiam

M. RoODINSON e rasmsm o docmnessons s Muay
Capacitors (Types, Uses, Construction). By
Alevander M. Georgiev.............. ../ Apr.

Checking Dead Receivers (Txouble Shooting
Filament Circuits in A-C/D-C Models).

By Sia [ HiGHe) 30 : @ asr -EEREsE- TEG = na D June
Color Danmlcs for Your Service Shop. By
Alfred A. Ghivardi. .. ........ .......  Mar.
Coumuunc‘mon Receiver Single-Channel Re-
mote Control. By E. B. Mengies.. ... ... May
Communications Receivers as Service In-
struments. By Thowmas T. Donald..... .. June
Communications Receivers as Service In-
struments. By Thomas T. Donald. ... ... Aug.
Communications  Receivers  Today. By
Thomas T. Dowald............ ...... Sept.

Conuecting  Speakers and Headphones in

Parallel. By Frank C. Keene.......... June
Deflection Circuits in Television Receivers.
By Frank G. Strong.................. Jan.

Determining Ratings and Current-Carrying
Capacities of Transiormer Windings. By
Frank C. Kaowes .- - o woviins g bom 56 alo o June

Flecnomwnetlc Deflection Systems in Tele-
vision Receivers. By Edward M. Noll..Sept.

Electromagnetic Detlection Systems in Tele-
vision Receivers. By Edward M. Noll....Oct.

Eliminating Noise at the Recciver, By

Willigm M. Robinson................. Sept.
Fixed Attenuators for Public-Address Sys-

tems. By Willard Moody............... May
Tluorescent Lamp Interference Filters. By

Leonard Milton ........ccoveeminnnnns Nov
1f T Ran a Service Shop. By Charles

Golenpaul ... .. . Apr
Industrial Intercommunications. By Maurice

Koy o wom: o 5oegesam s news e -l ct.
Installing Selenium Disc Rectifiers........ Sept.
Tnstalling Television Receiver Antennas. By

R. B. Carwood. ..........coviiuiinins Mar.
Midget Components for British Portables.

By H. W. Barnard..........coovinnen eCs
New Models . .vovvvniman e Jan.
New Models .. .vvvrnuirniinnanenneaes TFeb.
New Models .. ..coivnineeriiniiaaes Mar.
New Models ....... ... 5 e - G R O Apr.
New Models ... oo v June
New Models ... oo July
New Models ... . ... .. ... .. aband Aug.
New Models . ovviiinein i Sept.
New Models

Ohm’s Law. By L.
Ohm’s Law Problems and Solutions. By L.

A MORY et Apr.
Old Timer's Corner. .
Old Timer’s Corner................
Ol Timer’s Corner..
Old Timer’s Corner. ..
Old Timer's Corner
Old Timer’s Corner
Old Timer's Corner
Old Timer’s Corner...............: e
Oscillator Circuits in Television Receivers.

By R. B. Carwood..............ooonv: J

Portable Oscillographs with
By M. W. Beacay. .. ooovvorvr e

Postwar Receiver Dial Drives. By John T.N
Marmm 45e s oe s wamm. o e e s b seeee
Postwar V-T-V-M[. By M. E. Lewis..... ]?ec.
Quick-Reference Charts. By E. B. Menzies.Nov.
Replacing 35Z5 with a 100-ma Selenium
RECHAET  wvvvene i ar e
Sales 1lelps and the Service Man. B_vo
Kenneth C. Burcatw. ... oovioneeens
Ser-Cuits. By [Henr

Nov.

Ser-Cuits. By Henry Howard. ... ..Feb
Ser-Cuits. By Henry Howard. .. .. Mar
Ser-Cuits. By Henry Howard............- Apr
Ser-Cuits: By Henry Howard. ... .. . . ..May
Ser-Cuits. By Ienry Howard....... ... June
Ser-Cuits. By Henry Howard..... ......July
Ser-Cuits. By Henry Howard.............Aug.
Ser-Cuits. By Henry Howard........ ... Sept.
Ser-Cuits. By Henry Howard...........-. Oct.
Ser-Cuits By Henry Howard............- Nov.
Ser-Cuits. By Ienry Howard ....... ... Dec.
Service Nids' sw i ssmbiaton g ida - @@k Oct.
Servicing Helps .. ..o Jan
Servicing Ielps. Bv 1 rank C. Keene. . .. .. Feb.
Servicing Helps .. oovvvniiie Mar
Qervicing Helps. By Irank C. Keene...... Apr.
Servicing Helps. By Frank C. Keene.. ... . Tune
Servicing Helps. By Frank C. Keene. ... .. July
Servicing Helps. By Frank C. Keene.. .../ Aug.
Servicing Helps. By Frank C. Keene. ... .. Sept.
Servicing Helps. By Frank C. Keene. ... .. Oct.
Servicing Helps. By Frank C. Keene. ..... Dec.
Simplified Analysis of Ohm’s Law (Part
1IY. By L. A, Mohr................... Feb.
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igher standazds of mechcnizal efficieacy
und electrical correctaess upoa which prog-
- mess in these fields depends. 2 s
Teamec. with tcp-flicht productior. facilities.
Ampheno!l research has continucusly cevel-
cped new products to keep the Armphenol
line of ccbles, plugs, connectcrs, fittings
scckets, aatennas ar.d plastic components the
most complete availakle from amy cne source
in the world todoy.
Wherever yzu find electrons at ‘work, veu'll
find Amphenol components recogaked as the
standard of perfcrmance.
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In Cancda - Ampieno! Lirited « Toronto
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JANUARY, 1946 — DECEMBER, 1946

Television and the Service Man. By R. B.

Cariood w3mpE a1 o0 g ad Ak e o h B @ LT Jan
Television/F-M Receiver Features. By R.

Carwood ........coveuiiiiiiainiin. July
Television Recexver R-F and Mixer Stages.

By R. Carwood....................] ay

Television Serv1cmg as Viewed by the Man-
ufacturer, Engineer, Service Man and In-
structor at the TBA Conference in New
York City (Highlights of Talks Presented
Before TBA Television Receiver Panel by
John F. Rider, Ernest A. Marx, Madison
Cawein, George Duvall, W. L. Jones, W.
L. Parkinson, Richard A. Burtner, W. J

Jones and Albert Preisman)............ .No\-.
R-C Amplifier Design Factors. By Martin
B. Rogers ¥ .ad v o, & sefwhde: gondt 5 Dec.

The Television Signal (An Analysis of Its
Composition), By R. B. Carwood...... Feb.

Testing with the C-R Oscillograph. By S. J.

Murcek . omecpisp pn e -0 3ES ....Mar.
Testing with the C-R Oscillograph. By S.
T Murcek . ..o Apr.
Tools and Accessories for the New Service
Shop. By Alfred A. Ghirardi. . ... ..... Apr.
Tools and Accessories for the New Service
Shop. By Alfred A. Ghirardi.......... May
Tools and Accessories for the New Service
Shop. By Alfred A. Ghirardi........... June
Tools and Accessories for the New Service
Shop. By Alfred A. Ghirardi........... Aug.
Tools and Accessories for the New Service
Shop. By Alfred A. Ghirardi........ . .. Sept.
Tools and Accessories for the New Service
Shop. By Alfred A. Ghivardi........... Oct.
Tools and Accessories for the New Service
Shop. By Alfred A. Ghirardi..... ..... Dec.
Trends in Sound: Highlights of New
Equipment ........ .. oo il July
Trends in Sound: Loudspeakers. By S. J.
Anthur oM Lt oAt abuts 2 o kan July
Trends in Sound: Loudspeakers. By S. J.
ATERUT" s 4 wndesel5 o T s o] T§ THO0IE BT beb L Aug.
Trends in Sound: Microphones. By Richard
L. Stewart ......... ... July

Trends in Sound: P-A Amplifiers. By Kel-
v R Mertins sl .o v nae s 2 ge s

Trends in Sound: Phono chl\ups

. Martinson ..............
Tun'lble Rejector Circuits................
Two-Band Phono Recciver with Variable
Reluctance Pickup (G.E. 326-327)...... Nov.
Use of Trimmers...oe.ooeeoennininnn.... July
Voltage Distribution (Part II). By L. 4
ORY e Mar.

Volume and Tone Control Resistors (Re-
pairing, Reconditioning and Circuit Sub-
stitutions. Part XI). By Aifred A.
Ghirardi ........... .. ... ... . ........ Jan.

Volume and Tone Control Resistors (Re-
pairing, Reconditioning and Circuit Sub-
stitutions. Part XII). By Aifred A.
Ghirardi ................ ............ Feb.

FREQUENCY MODULATION

A 88 to 108-MC Converter for the New
F-M Band. By Samuel Sabaroff......... Aug.

Television/F-M Receiver Features. By R.

'B. "Canwocds pa 5 mrre w99 anesss - «adf s 2 July
INTERCOMMUNICATIONS
Industrial Intercommunications. By Maurice
Kerr Laasg. o S0nile o 10w il Nov.

LIMITERS, DISCRIMINATORS, AVC,
AFC AND DETECTORS

AVC Biasing (Wells Gardner 37014-600) .. May
AVC Biasing from 12SA7 Converter (Elec-

tromatichiSH2) s aalid lasdi vs dé e 2w oo Al b ay
AVC Biasing in Miniature Tube Receivers
(Garod 5D ,pererss Gave dEI o8 § ne s el I Sept.
AVC Detector Loading Circuit (Crosley
S6FA) i e Oct.
AVC Systems in Communications Receivers.
By Thomas T. Donald................. Jan,
Hallicrafters SX-28 (AVC).............. Jan.
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Hammarlund SP-200X (AVC)............ Jan.
National NC-200 (AVC)................. Jan.

MINIATURE TUBES

Garod 5D s o aulrre el v M U2 deedediea i Sept.
IMatorolay AN Wiscrsadw manicn .ryxlls . & Sept.
Pentode Miniatures in Phono Portable
(Capitoll [U-24) warrerer ammmme 308507 Hae Dec.
NOISE

Analyzing Intermittents. By Willard 3oody.Jan.
Eliminating Noise at the Receiver. By Wil-

liam M. Robinson.................... Sept.
Eliminating Vibrator Hash............... Feb.
Interference Filters, Fluorescent Lamps....Nov.
Occasional Crackling Noise Elimination

(Philco [29) «suachetert o2 96 % EaEEe st Mar.

Rushing Noise Elimination (G.E. JFM90).Mar.

OSCILLATORS
DuMont 180X (Tel. Osc. Circuit)........June
G.E. HM225 (Tel. Osc. Circuit).......... June
Oscillator Circuits in Television Receivers.

By R. B. Carwood.................... June
RCA TRK-90 (Tel. Osc. Circuit)........ June
Television Receiver R-F and Mixer Stages.

By R. B. Carwood.................... May

PARTS

Capacitors . . . By Alevander M. Georgiev. Apr.
Fixed Attenuators for Public Address Sys-

tems. By Willard Moody. .. ............ May
Midget Components for British Portables.
By "H. W. Barnard gzt ses s sibde . Dec.

Volume and Tone Control Resistors (Re-
pairing, Reconditioning and Circuit Sub-
stitutions). By Alfred A. Ghirardi. .. ... Jan.

Volume and Tone Control Resistors (Re-
pairing, Reconditioning and Circuit Sub-
stitutions). By Alfred A. Ghirardi. ... .. Feb.

PERMEABILITY TUNING

Admiral 4A1.. ... ... . i, Oct
Belmont 4B17 ... ... ............. ve.Sept
Emerson 508 ............. i, June
Motorola, SAL, . . cummennsm o momemegs g e Sept.
Radiola 61-1, 2 and 3.................... Aug
RCA 55U/55AU . ... Aug
Truetonc D2610-1 ...................... Mar,
Truetone D2615 ................... ....Mar.
Vario-Tuner (E-L Type)................ Dec.

PHONOGRAPHS, PICKUPS, RECORD
PLAYERS, ETC.

Electromatic 512 (4-tube rectifier phono)..May
Phono Portable for A-C/D-C/Battery (Capi-D

tol W:-24)] xxia et @@ ool e & fhis slole o o olalalols ec.
RCA 55U, 55AU .iveiiineicuedon manins Aug.
Trends in Sound: Phono Pickups. By B. K.

MaTLinson cmasimmE 5 wlels B blels delorle cllee Aug.
Ward 54WG-2007A ....oovviiiiinn e, May
Ward S4WG-2700A .........cciiiieinnn. May

Westinghouse M-130, H-122 (Phono Model). May
Wind-up/A-C Motor in Phono Portable

(Capitol U-24) ... .ievenen .. Dec.
PORTABLES

Admiral 4A1 (4-tube)........ .. ... ...... Oct.
Airline 64BR-1051A ... .. .. . .. ... Sept.
Emerson 508 ... ..o iiiiiiiiiiiiiinaann June
Garod 5D (4-tube a-c/d-c/battery)........ Sept.
G. E. 250 oovniiii e June
Midget Ccmponents for British Portables.

By H. Barnard......coooiiiinnn.. Dec.
Motorola SAl (4-tube) .o L. Sept.
Motorola 4B12 (4-tube)................. Sept.

RCA 56X, 56X2, 56X3 (5-tube a-c/d-c)....Feb.

POWER SUPPLIES

Battery Economizer Circuits (Motorola

SEri€s) b wmrasFar mASE Tob b bol el Sept.
ECA AE (With B Power Conservation Cir-

CUM) oo July
Hum Neutralizing (RCA 56X Series)..... Feb.
Line-Powered Farm Receiver Supply...... Aug.

Miniature Tube Power Supply (Used in
Gaarod 5D and Motorola 5A1 Models) .. Sept.

Motorola 4B12 (4-tube Model with Battery

Economizer) ............. . ... .. ....] Sept.
RECEIVERS
A 88 to 108-MC Converter for the New
F-M Band. By Samuel Sabaroff........ Aug.
Andrea 1F5 (Electrostatic Deflection Cir-
CUTL) o an 0, den oo T 0 5T ¢ e et 5 Jan.
Admiral 6A1 (3-Gang Tuner Model)...... Apr.
Admiral 4A1 (4-Tube Portable)........... Oct.
Admiral 5Bl (4-Tube) A-C/DC 150-Mil
Model) Blrasabma ole 6, 3 fkrw o soxxmntd & 6 Apr
Airline 64BR-1051A (A-C/D-C/ Battery
Portable) s gaars a. mo s peas Boas i salers ept.
Arvin 444, 444A (3-Tube).......... «eo..June
Belmont 4B17 (4-Tube Battery).......... Sept.
Circuits in Television Receivers, Oscillator.
By R. B. Carwood .................... June
Communications-Receiver Single-Channel
Remote Control. By E. B. Menzies. . . .. May
Communications Receivers as Service In-
struments. By Thomas T. Donald....... June
Communications Receivers as Scrvice In-
struments. By Thomas T. Donald....... Aug.
Crosley 56FA, 56FB (5-Tube, 2-Band Farm
TYPEY | e ™1 pewE1D Tl T e AT Lt o b Oct.
DeWald A500, AS03 (4-Tube)............ Oct.

DuMont 14” Television Model (Deflection

Circuit) ... an,
DuMont 180X (Television Oscillator)..... June
ECA 101 (4-Tube A-C/D-C) ............ Nov.
ECA AE 250 (5-Tube 250-Mil A-C/D-C

Model) ..o e uly
Electromatic 512 (4-Tube Phono)......... May
Eliminating Noise at the Receiver. By

William M. Robinson................. Sept.
Emerson 502 (4-Tube A-C/D-C)......... June

Emerson 505 (5-tube A-C/D-C/Battery)...May
Emerson 508 (Battery Pocket Recciver)...June
Fada P22, I’28A (Dectector and First A-F

Cireuit) . ..ovveiniii i, Feb.
Garod 5D (A-C/D-C/Battery, 5-Tube with
Miniatures) ........iiiiaiiiiiaiaa.. Sept.
G. E. HM 225B/226B (Magnetic Deflection
Circuit)] ™ cwom s 38 £ s Mmend o0 bob s Dodam Jan.
G.E. 100 Senes (Postwar Models with Iron
Core I-F'S) amsmrms s o gumo s vioons 98w < oo eb.

GE 225B (Television Oscillator Circuit)...June

GE 250/260 (5-tube Rechargeable 2-volt
Portable) ... . ... ., June

G.E. 50 (4-Tube Clock-Control Receiver).Aug.

G.E. 326-327 (Two-Band Phono with
Variable Reluctance Pickup)........... Nov.

Globe Electronic 6U (5-Tube with Lock-
In-Tubes)

Hallicrafters SX-28 (AVC Circuit)........ Jan.
Hallicrafters SX18 (Gain-Control Circuit) . Feb.
HaHllicrafters SX18 (Image Rejector Cir-

CUIY - oxh ool I B L Sprwrweh e omtnbeFors G BB s « = o o & ar.
Hallicrafters SX 18 (Image Rejector Cir-

CUIL)] e T e S S e [5]oE brom Mar.
Hallicrafters S-40 (9-Tube, 4-Band)...... Sept.
Hammarlund SP200-X (AVC Circuit)....Jan.
Motorola 45B12 (4-Tube Portable)....... Sept.

Motorola 5A1 (4-Tube Portable with
Miniature Tubes)

Motorola 705 (8-Tube Auto Receiver)....Sept.

National NHU (S Meter Circuit)........ Feb.
National NHU (R-F Gain Control)....... Feb.
Packard Bell 5FP (4.Tube A-C)......... Nov.
Pilot B-3 (Two-Band 5-Tube Receiver)....July
Radiola 61-1, 2 and 3 (5-Tube).......... Aug.
RCA 54B 1-2-3 (Postwar Personal Re-
CCIVET) i vttt ittt et st iiceranenn Mar.



NOW AVAILABLE FOR IMMEDIATE SHIPMENT!

Please place your order with your regular radic parts jobber. If your local jobber cannot supply you, kindly
write for a list of jobbers in your state who do distribute our instruments or send your order directly to us.

Tte New Hodel Cr4-17
SIGNAL TRACER

Simple to operate . . . because signal intensity
readings are indicated directly on the meter!

Essentially “Signal Tracing”’ means following the signal in a radio
receiver and using the signal itsclf as a basis of measurement and as
a means of locating the cause of trouble. In the CA-11 the Detector
Probe is used to follow the signal from the aatenna to the speaker
— with relative signal intensity readings available on the scale of
the meter which is calibrated to permit constant comparison of signal
intensity as the probe is moved to follow the signal through the
various stages.

Features: _
SIMPLE TO OPERATE — only 1 connecting cable —
NO TUNING CONTROLS.
HIGHLY SENSITIVE — uses an improved Vacuum Tube
Voltmeter circuit.
Tube and resistor-capacity network are buile into the
Detector Probe.
COMPLETELY PORTABLE — weighs 5 lbs. and mecas-

”

ures 5" x 6" x7".

The Model CA-11 comes housed in
a beautiful hand-rubbed wooden cab-
inet. Complete with Probe, test leads
and instructions............ .. Net price

Yee Hew Wodel 450
TUBE TESTER

Specifications:

Tests all tubes up to 117 Volts
including 4, 5, 6, 7, 7L, Oc- (h
tals, Loctals, Bantam Junior,
Peanut, Television, Magic Eye,
Hearing Aid, Thyratrons,
Single Ended, Floating Fila-
ment, Mercury Vapor Recti-
fiers, etc. Also Pilot Lights.
Tests by the well-established
emission method for tube qual-
ity, directly read on the scale
of the meter.

Tests shorts and leakages up
ta 3 Megohms in all tubes.
Tests individual sectiors such
as diodes, triodes, penatodes,
etc., in multi-purpose tubes.

Comparative Signal Intensity readings are indicated
directly on the meter as the Detector Probe is moved to
follow the Signal from Antenna to Speaker.

A= :
—]
(< |

LI I . .

Y Provision is made for insertion of phones.

The New Model 670P
SUPER-METER

A Combination Volt-Ohm Milliammeter plus Capacity
Reactance Inductance and Decibel Measurements

i

Added Feature:

The Model 670P includes a special
is: ('}OOD-BAD scale for checking

3, olts. the quality of electrolytic con-
D"go"otov\‘;ylsté.o to 15/30/150/300/1,500/- densers at a test potential of 150

D.C. Current: 0 to 1.5/15/150 Ma. o  “oIts.

Specifications:
D.C. Volts: 0 to 7.5/15/75/150/750/-
1,500/7,500 Volts.
A.C. Volts: 0 to 15/30/150/300/1,500/-
® New type line voltage adjuster. 3,000 15

SPEEDY OPERATION

assured by newly designed ro- ge a
tary selector switch which re- ~® NOISE TEST: Tip jacks on

places the usual snap, toggle,
or lever action switches.

The model 450 comes complete
with all operating instructions.

Nt weight 8 s, $3930

Qur Net Price.......

front panel for plugging in
either phones or extermal am-
plifier will detect micrephonic
tubes or noise due to faulty
clements and loose internal
connections.

® Works on 90 to 125 Volts 60
Cycles A.C.

to 1.5 Amperes.

Reactance: ¢ to 500/100,000 ohms. 0 to
10 Megohms.

Capacity: 001 to .2 Mfd .1 to 4 Mfd.
(Quality test for electrolytics).

Reactance: 700 to 27,000 Ohms. 13,000
Obhms to 3 Megohms.

Inductance: 1.75 to 70 Henries. 35 to
8,000 l}enries,

Decibels: —10 to +18. +10 to +38.
+30 to +58.

The Model 670P is housed in a
hand-rubbed, portable oak cabinet

complete with 75
cover, test leads
and all operating
instructions.
NET

SUPERIOR INSTRUMENTS CO.

DEPT. B - 227 FULTON STREET, NEW YORK 7, N. Y.
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'ANNUAL

JANUARY, 1946 — DECEMBER, 1946

RCA TRK5 (Electrostatic Deflection

Gircuit)] adMeean ales bdddpospa M. o d .o Jan.
RCA TRK 90 (Television Oscillator

Citcuit)] »igha 9 5 3o (e LR 2E 2 b SEHEL - o Sl June
RCA 55F (Battery Farm Receiver)...... Aug.

RCA 55U-55AU (4-Tube Phono Model)..Aug.
RCA 56X, 56X2, 56X3 (5-Tube A-C/D-C).Feb.

RCA 56X5 (Two-Band) ................. Feb.
RCA 56X11 (Two-Band) ............... Feb.
RME 41-43 (Gain Meter Circuit) .. ....... Feb.
Stewart-Warner 9002-A, B, P and R
(5-Tube A-C/D-C) ........oiiiinnnnn. Jan.
Stewart-Warner 9014.E (Balanced Loop
Receiwer) atdlniim am 41 gome a8 o o acomsst 42 0o ct.
Templetone E-510 (3-Tube Postwar
ACID-C) - 80k s o) ille & oo 0 b 3 Jan
Truetone D2610-1 (A-C/D-C, 4-Tube)....Mar.
Truetone D2615 (A-C/D-C 5-Tube)....... Mar.
Ultradyne I.-46 (5-Tube A-C/D-C with
Lock-Eny Tubes) s . &fem. astwn: s s - May

Ward 54BR-1503A (4-Tuhe A-C/D-C)...Mar.
Ward 54BR-1505A (A-C/D-C 4-Tube)...Mar.
Ward 54WG-2007A (4-Tube A-C/D-C)....May
Ward 54WG-2700A (2-Band 6-Tube A-C

Phono) | ecen mea . B wcmwnila. _con e st oo May
Ward 64WG-1804A (5-Tube Beam-Power

Receiver) ...ttt Apr.
Wells-Gardner 37D14-600 (2-Band A-C/

D-C) o sienons s 5 i GBI TIE Joo n $pdusmes May

Westinghouse H130/H122 (AC/DC
5-Tube with 300-Mil Tubes) ........... May

............................ Oct.
SERVICING HELPS
A-C Power Transformer and A-C/D-C
Grounding Problems .................. July
A-C/D-C Sensitivity Improvements....... Dec.
Battery-Saving Circuits (Motorola 45B12).Sept.
Checking Dead Receivers................ June
Color Dynamics for Your Service Shop.
By Alfred A. Ghirardi. . ... ............ Mar.
Connecting Speakers and Headphones in
Banallell spprsws g armmome e s swre § awesgs June
Converting 110 v 10 6 v for Auto-Set
Testing ............ . .. iiiiiiia, Sept.

Dead or Intermittent, Not Due to Tube
(RCA 5T)

Determix'liAng Ratings and Current-Carrying
Capacities of Transformer Windings....June

Dial Drive with Idler Pulleys (RCA
56XN11) M

.............................. ar.
Distortion on Strong Signals (Zenith
8SS86) A ! dswad A ar cematihdd WAL A, 8 Mar.
Drum and Three-Idler Drive System (Ward
SABRN503A) Mz 28 crnichinh sl Mo myame 310 Mar.
Orum Drives (G.E. 100 Series).......... Mar.
Eliminating Hum in P-M Speaker Models
(Packard-Bell S5FP)................... Nov.
Eliminating Hum in E-M Speaker Models.Nov.
Feedback Circuit (ECA 101)............ Nov

Flexible Light Control for Repair Work...Oct.
Helical Spring Drive (Belmont 6D111)...Mar.
How to Check Power Supplies; locate Dis-
tortion in Dattery Portables; Eliminating
Vibrator Hash; Avoid Tube Burnouts;
Use Resistors and Capacitors Properly in
A-C/D-C Ground Circuits. By Frank C.
Keene . a.c. ..o o8 yite Shoneiene one ohokomes - Feb.
Howl (Philco C 1908).................. Mar.
Hum-Reducing System (Emerson 502)....June
If T Ran a Service Shop. By Charles

Golenpaul ... .. ... ... ... Apr.
Installing Selenium Disc Rectifiers........ Sept.
Intermittent Fluttering Reception (Philco

1808)) i hine @l - 2 amtmiih & o Tommeisr « &G, disun s Mar.
Loop in Cover of Tester as Antenna...... Oct.
Loss of Volume (Pilot T-71)............

Motorboating (Philco 70) ...............
Multiple Headphone Circuits. ..
Occasional Crackling Noise (Philco 29)....Mar.

24 e SERVYICE, DECEMBER, 1946

Oscillators . ......oiiiii Oct.
Periodic  Oscillation, Low-End of Dial
(Motorola 250) wi. . grsmvie it bd 14 o s 8 g Mar.

No Reception (Stromberg-Carlson 486)....Mar.
Postwar Receiver Dial Drives. By John T.
N

Martin far.
Postwar V-T-V-M (Silver Vomax)........ Dec.
Record Amplifier Using 117N7 Instead of

a 70L7. By Frank C. Keene........... Apr.
Removing Meter Face Static Charges...... Oct.
Replacing a 37 with a 76................ Aug.
Replacing 3525 with a 100-ma Selenium

Rectifier ds wuis ol atil, coude bk dhdea oxonets a6 ov.
R-F Oscillation Remedies................ Dec.
Rushing Noise (G.E. JFM 90).......... Mar.

Set Inoperative, 5T4 Rectifier and Power

Transformer Get Very Hot (RCA

B13K)  setntr Bl ool 28 2 b s1ols o [oalse Mar.
6-Speaker Phono Link.................. Dec.
Tunable Rejector Circuits. ............... Mar.
Use of Trimmers.................c..... July
Wells-Gardner 37D14.600 Dial System....Mar
Ward 54BR-1501A Dial Drive........... Mar
Ward 54BR-1505A Drum Drive.......... Mar

Ward 64WG-1804A Dial Drive with Dial-
Light Diffuser ................oiin.. Mar.

Ward 54WG-2500A Dial Drive System...Mar.

SPEAKERS
Loudspeakers. Trends in Sound. By S. JT.
AVENWT g - @Iy s 0 B - @ b o July
Loudspeakers. Trends in Sound. (Part II).
By S J. drthur. ... ... .. oo Aug.
SOUND

4. Tube Phono Model (Electromatic 512)..May
Automatic Record Changer Model (RCA

SSULSSAU) oA erwer - (18K eostomiie ad amnad 8 3 Aug,
Diode - Super - Control  Pentode  Amplifier

(Stewart Warner Models).............. Jan.
Fixed Attenuators for Public-Address Sys-

tems. By Willard Moody............... May

Miniature Tube Power Amplifier Circuit
(Motorola 5A1) S
Multiple Headphone Circuits............. Oct.

Phono Portahle for A-C/D-C/Battery (Capi-
tol Phono U-24) .. ... viiiiiiinnnin. Dec
Preamplifier for Variable Reluctance Pickup
(G.E. 326-327) N

6-Speaker Phono System................ Dec.
The R-C Amplifier. By Martin B. Rog-

e Sheslonts 5 At ca swtids ) Sl San BSJaE) « ST v 3 Dec.
Trends in Sound: Loudspeakers. By S. J.

AFERUY  Seners &8 e e 3 s E3 @SR 0 July
Trends in Sound: Loudspeakers. (Part IT).

By 8. 7. Arthur. ..o Aug.
Trends in Sound: Microphones. By Richard

L. Stewart .. .osswssni .o desim ot bmadda uly
Trends in Sound: P-A  Amplifiers. By

Kelvin R. Martin .. .52 acassoaissssowas July
Trends in Sound: Phono Pickups. By B.

K. Martinsom . .....oeeieeeeeeiannnd Aug.
Push-Pull Phono Model (Westinghouse

T130/122) e s gos o -os o001 & R lokalonamint ke 81 3 8 dia May

Variable Reluctance Pickup (G.E. 326-327) . Nov.

TELEVISION

Antennas for Television (Installation Prob-
lems and Their Solutions). By Paul W.

Schtwohn & .. wlsalos 4 an st g e o e Feb.
Deflection Circuits (Du Mont, G.E. and

RCA Models) 5inm.n33aba 230 Grpee 33 3¢ = Mar.
Deflection Circuits in Television Receivers.

By Frank G. Strong.........cooovuines Jan.

Electromagnetic Deflection Systems in Tele-
vision Receivers. By Edward M. Noll. Sept.

Electrostatic Deflection Circuit (Andrea
DES) ‘aabalfia. Ammds bl E Socet B Je 48 b a an.

Electrostatic Deflection Circuit
(RCATRKIS) ...t Jan.

Intra-Store Television ........... ... Feb.
Oscillator Circuit (RCA TRK90)........ June
Oscillator Circuits in Television Receivers.

By R. B. Carwood . .co.oovnviiienens June
Oscillator and Mixer Circuit (G. E.

HM225B) . iiivnieaicoanonconaonnss June
Oscillator and Mixer Circuit (DuMont

80X) s iiw Db e o ST TR e STTeS e T4 une
Magnetic Deflection System (G.E. HM 225B).Jan.
Multiple Television Antenna Systems..... Nov.
Problem of Television Servicing.......... Nov.
Remote Control Television Antennas...... Nov.
Service Man's Approach to Television Ser-

VICINE 4uevvvieavnranneconoonsaneanns ov
Television and the Service Man. By R. B.

Carwood . .....ocevvanrrnaenseaaians an.
Television/F-M Receiver Features. By R. B.J '

.................... u

Carwood
Television Receiver Antennas, Installing.

By R. B. Carwood. ......oovrnienneins M
Television Receiver R-F and Mixer Stages.

By R. B. Carwood.........ccoonvnvnnn May
Television Servicing Plan of G.E......... Nov.
Television Servicing Program of RCA....Nov.
Television Servicing Program of DuMont.Nov.

Television Training .....coeeerevecionns Nov.

The Service Man and Television......... Nov.

The Television Signal (An Analysis of Its
Composition). By R. B. Carwood. ... .. .Feb.

TEST EQUIPMENT

Capacitor Service Instruments. By William
M. RobBINSON . ooveeruninvaeuannaenes
C.R Oscillograph, Testing with The. By S.
T, Murcek ...ioiieiiiaanireenninaes
ations Receivers as_Service In-

May

Mar

Communic
struments. By Thomas T. Donald...... June
icati cceiver sice Instru-
Communication Receivers as Service
ments. By Thomas T. Donald.......... ug.
Instruments Required for F-M Servicing..July
Postwar V-T-V-M. By M. E. Lewis..... Dec.

Portable Oscillographs with 2" C-R Tubes.
By M. W. Be@eay....ooveneesrsrreceees
Sylvania Polymeter . ......c.cocoeeccoe
Testing with the C-R Oscillograph. By 5. J.
Wlarcekl w18 < & vy afy e gy e g g Lasr
Testing with the C-R Oscillograph. By S. J.
MUPEOE  vvueaersraaa st oc Apr.
\".T Proximity-Tube Type Probe (Sylvania
Polymeter) ....covovereeeaianesies Dec

TONE COMPENSATION
A-F Tone Control System (Wells Gardner

37D 14-600) ... e May
Shunt Tone Control (Electromatic 512)....May
Tone Switching Circuit (RCA 55U)...... Aug.
TOOLS
and Accessories for the New Service
Tog]so;.nb‘y[ Alfred A. Ghirardi......... X LApr.
Tools and Accessories for the New Service
§hop. By Alfred A. Ghirards. ........ ay
and Accessories for the New Service
Tog}‘sopa‘nBy Alfred A. Ghirardi......... une
Tools and Accessories for the New Service
oghso(: (}?y Alfred A. Ghirards......... . LAug
1 Accessories for the New Service
Toé)}fopa.m]}y f‘;:ffred A. Ghivardi. ....... ” .Sept
1 d Accessories for the New Service
Toé)hsoy?.nBy Alfred A. Ghirardi........ o .Oct
Tools and Accessories for the New Service
Shop. By Alfred 4. Ghirardi. .oooooon-

VOLUME CONTROLS

Degeneration and V-C Circuit (ECA AE-). July
Detector Load Resistance Circuit (Admxrakpn

Volume and Tone Control Resistors (Repair-
ing, Reconditioning and Circuit Substitu-
tions) Lart XIL. By Alfred A. Ghirardi. . Jan.

Volume and Tone Control Re_sisto_rs (Rep'g.ir
oinL;], Reconditioning and Circuit Substitu-
tions) Part XIL. By Alfred A. Ghirards.Feb.

\olume and Tone Controls.............. Mar.



POSTWAR V-T-V-M

(Continued from page 11)

by Set V. Zero knob with Function
knob set to D).C.+ and Range knob set
to 3 V, Function knob is shifted to a-c
position. Meter zero will not change
more than 1% to 29. I{ zero does shift
an old, unsheathed, or poorly grounded
a-c power line will usually be the cause. |
The remedy is simple. If reversing the
a-c plug in the z-c power outlet does not
make a-c meter zero coincident with
D.C.+ zero, a lead from a good ground |
should be clipped onto one of the four
panel screws of the instrument.

The unit also periaits the measurement
of the actual magnitude of a-c voltage
radiated by the local power line, elec-
trical appliances and all similar sources
of such undesired radiation. Ior this
measurcment the red test lead tip is in-
serted in the +V—9-—-1A4 jack, allow-
ing it to act as an antenna. The meter
reading may be anything from a frac-
tion of one volt up to 30 volts or more.
This is actually a-c energy being picked
up by the unterminated red test lead act-
ing as an anterna. This can be proved
by handling this lead, moving it about,
touching its metal tip, and noting the in-
crease in voltage registered, which our |
body adds, whei a finger touches the red
prod tip. The long time-constant of the
diode input cireuit can also be checked
during these tests by touching the red
prod tip to a panel thumb-screw. Meter|
reading will take several seconds to fall
to zero. due to desirably slow leaking
off of charge built up on .03-mfd capaci-
tor by local a-c ficlds discharging
through a 20-megoum resistor and 37.5 |
megohm through 125,000-ohm resistors in
series.

If the black test lead tip is inserted
into the Com. Gnd. jack and hoth red and |
black prod tips are contacted to a source
of a-c voltage, the false but quite real
voltage registered by the meter due to
the antenna cffect of the lead when un-
terminated amd  cxposed to locally
radiated a-c fields will disappear. and the
correct voltage of 1he source being mea-
sured will be indicated.

By oproviding ar unshielded red test
lead input capacity of the instrument has
been kept low and the instrument can be
used to measure a-c voltages beyond 100
kc. Where the user is more concerned
with a-c voltage measurements at a-c
power-line frequency, the antenna effcct|
of the intenticmally unshielded red test
lead may be eliminated by using a
shielded test lead consisting of an ordi-
nary test prod terminating the inner con-
ductor of a length of one-wire shielded
microphone cable. The far end of this
test lead woule pluz into the + V —0Q —
MA jack, the shield braid of which
would terminate a: meter end either at
the Com. Gnd. jack or through a spring
clip to a panel thumb-nut.

Tke R-F Probe

To study operation of the probe, it
shiould be withdrawn from its shell from
the panel receptacle. No change in meter
zero will be ohserved. If a finger is now
applied to the lize tip of the r-f probe,
the meter will register locally present
a-c voltage fields, since the body is now
acting as an antenna to pick them up.
Touching the probe tip to a panel thumb-

(Contraued on page 26)
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Complete, Easy Instructions for Repairing
Common Troubles in. Practicaily Every
Model and Make of Radio in Use Today

Eliminates Needless Testing — Enables
You to Repair Two Radios in the Time
Ordinarily Required for One

PAYS FOR ITSELF ON THE FIRST Jog !

What’s wrong with the radio you want to repair? A defec-
tive transformer? Wiring insulation trouble? A‘faul!:y
capacitar or resistor? Don’t guess! Don’t waste time in
ncedless, tedious testing! Just look up that particular make
and model in Ghirardi’s famous RADIO TROUBLESHOOT-
ER'S HANDBOOK. Nine times out of ten, this big book
will tell you exactly what is wrong—and exactly how to
% repair it. You don’t have to be an expert to use @he
i HANDBOOK and there’s no better way of getting in-
valuable, practical service training. Over 400 pages are
chock-full of this factual Case History repair data on over
4,800 receivers, auto radios and record changers qf 202
different manufacturers—practically every radio set in use
today ! Over 300 additienal pages coqtuin hundreds of re-
pair charts, tube charts, data on tuning alignment, trans-
former troubles, tube and parts substitution data, color
codes—all designed to help vou repair any radio ever made
EASIER, BETTER and FASTER. Ideal for either busy
service shops or for beginners. ,(
Only $5 complete — on our 5-Day
Money-back Guarantee basis.

Ghirardi’s RADIO TROUBLESIOOTER'S HAND-

TeLLs WHAT

TO DO ¢ EXACTLY

HOW 7o po 1T

As valuable to a radio
repair man as a recipe
book is to a
cook!

needless test time and equipment—and MAKING
MORE MONEY.

BOOK (above) is the ideal book to have on hand —
for training new helpers, repairing e'L(her_ch.eap_or ’l(
expensive sets quickly und profitably, eliminating I\ (\

e

ALL THE SCIENCE OF RADIO-
ELECTRONIC SERVICING cuanr soox

MAKES COMPLICATED JOBS EASY TO DO!

Alfred A. Ghirardi’s MODERN RADIO SERVICING
gives vou a COMPLETE, MODERN EDUCATION in truly
professional radic-electronic service methods of the kind
that will be your “Open, sesame!" to the big-money op-
portunities that only well-trained servicemen are in a posi-
tion to grasp. It is a complete, scientifie servicing ecourse
from A o Z. You'll be surprised how easily understandable
it makes every phase of the work even if you have had no
previous service training. And, if you are already in the
business, you'll be pleased to learn how this big 1300-page
book will serve as a “‘refresher” course. Not only will it
help you handlg repair .jobs‘ quicker, better and mot"e e s O e e e
profitably, but it also will give vou the necessary bas!c [ e Ko g A [
training to equip you for profitable industrial electronic ,yi¢ analysis and trouble-shooting,
work. Specifically written and designed for home study. parts repair and substitution, how to
1300 pages; 706 clear illustrations. 720 Self-Test Review Sta!:t and operate a successful _service
Questions make it easy for you to check your progress business and many other subjects.
every step wf the way. Fully indexed. Only $5 on our
famous b-Day Monev-back Guarantee.

MONEY-BACK GUARANTEE

MURRAY HILL BOOKS, Inc., Dept. 8-126,

232 Madison Ave.. New York 16, N. Y,

[ Enclossd find $ for books checked; or [ send

C.0.D. (V.S.A. only) for this amount plus postage. I muy

feturn the books for refund within 5 days if not fully

satisiied.

{1 RADID TROUBLESHOOTLR'S HANDBOOK &5
(35.50 foreign)

7 MODFRN RADIO SERVICING $5 ($5.50 foreign)

{1 MONEY-SAVING COMBINATION OFFER: Both of the

above big books, only $3.50 ($10.50 foreign)

ENDORSED BY EXPERTS
EVERYWHERE

From beginning to end, MODERN
RADIO SERVICING brings you the
kind of medern professional **Know
How” that will pay big dividends for
vears to come. Gives complete data on

SPECIAL J
OFFER =

Let RADIO TROUBLE-
SHOOTER'S HANDBOOK
save you time on common
radio service jobs! Let
MODERN RADIO SERVIC-
ING train vou for complete
professional, electronic work.
Get BOTH BIG BOOKS at
the special price of only

NaIGe . vasesss srecssasaes seseainae besessenisi Gaesenesens
$9.50 for the two. Send cou-
Address .....ie0n.n - 0 00R000n00000800000000000 D0 0O0OTO0 . pon today.’
City & Trist, NOo ooeeiiiencniiinanas State ........-. 5 =
ey e P e PR L L
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More Installations...
More Sales Dollars...
More Profits. .. |

% Those new sets —AM, FM, TELE.
VISION...are no better than the an-
tenna equipment used. Former make-
shift jobs simply won’t do. Set owners
expect, demand and will pay for super-
lative performance. !

And that’s where TACO antenna equip-
ment comes in. There’s a type for every
kind of receiver. Also the TACO Master
‘Antenna System for apartment houses,
hotels, hospitals, etc.

% Ask Your Jobber...

If you want to make more money, ask your
jobber for the latest TACO catalog. Or write
us direct. Start handling and installing TACO
antenna equipment today — for the best in re-
ception —for better business.

et

TECNN!CAL APPLIANCE CO&P

| 4108 DeLong Street m

FLUSHING. N; Y.
Radioc and

Eleciromc Eqmpmem 4

sl

P

‘%

e
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POSTWAR V-T-V-M
(Continued from page 25)

nut will cause the meter reading to fall
to zero, since the meter input 1s short-
circuited, and cannot pick up voltage
radiated from the power line, etc.

We can now check a-¢ meter accuracy
together with r-f probe operation. The
Range knob is set to 120 volts, Function
knob to 4.C.. and the probe is inserted
in its panel receptacle. Red and black
test prods are connected to the a-c line.
Meter should read the voltage of same
accurately to within #=5%. Now the r-f
probe should be withdrawn and its tip
contacted to one side of the a-c line, the
shell (or tip of the black prod) being
comected to the other side of the line.
The meter will read onlv about 80-odd
volts. This 1s quite proper. When e
measure voltages using the r-f probe di-

rectly. we have substituted a .0005-mfd
capacitor for .03-mfd capacitor in the
diode rectifier input circuit. The .0003-

mfd unit is suitable for a-c¢ voltage mecas-
urement in the 15,000 cycle up to over 100
megacyeles range. Its reactance is too high
for accurate low- -frequency measurenent.
That's why the instrument automaticaily
replaces the 0005 with a .03 when the
r-f probe is plugged into panel, to make
low-frequency (down to 20 cycles) mea-

surements possible through the panel
jacks which include the .03-mfd capacitor
m their circuit.

[To be continued]

WIRE RECORDER PREVIEW

Webster-Chicago wire-recorder preview test at
plant at 5610 Bloomingdale Avenue, Chicago.

°
TRAILER P-A

A p-a system recently installed in a trailer by

Broadcast Recorders, Inc., 1538 N. Cahuenga
Blvd., Hollywood, Calif. Unit included a 5-
channel mixer, recording amplificrs and two
recorders.
[ ]
ACKNOWLEDGMENT

The November issue carried schematic
diagrams on Learadio models 561-562-
563 and also the Philco model 43-200
serics. These were reproduced without
required permission from Howard W.
Sams Photofact Folios. We are deeply
regretful that this occurred.
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CONCORD VALUES!

Concord has them! Radio and Electronic Parts,
Suppiies and Equipment of every kind, forevery
need ... long awaited. hard-to-get items ... new
mergh andise. just received . .. Hundreds of bar-
ns . . . in stock NOW for IMMEDIATE SHIP-
\ll NT from CHICAGO or ATLANTA.
Write for catalog of Radio Parts and Electronic
Equipment. Packed with Radio Needs—new and
scarce items — Bargains. Write Dept. S-126.

CRESCENT AUTOMATIC
RECORD CHANGER

Simple, single control, plays ten 12° or twelve 10°
records automatically. Rejects any record desired,
or puermits optional plaving of records manually.
Only three moving parts while changing. Fast ...
changres records in 5 seconds. Has self-starting,
TR RPM, 110 volt 60 eyele AC, heavy duty motor.
Finished in two-tone brown with attractive plastic
tnlm Requue;}onIyIYGS}V :‘m ad room and fits any
cabinet with 1267 x 165" ¢ ngex area.

€22503. SPECIAL . ol $]9.95

ALNICOV S P. M.
SPEAKER

New AlnicoV magnet
provides maximum per-
formance with minimum
weight. Normal wattage
3, peak wattage 435.
V.C.impedance 3.2 ohms.

depth 27/16".
LSB7009 o s] 98
JUU - N D.C. MILLIAM-
Pentod e : METERS
HEAVY DUTY LINE FILTER AR B e
Solar Elim-0-Stat, Com- .| hakelite case.
pletely shielded. Type s] 79 Mty Hdwe.ineluded
ENI106. 5B3218 Each . Large. clearly legi-

ble (haluhhx.mona
Fither 584122 —
0 20 M.A.D.C. or

54116 -0-300

989/ MADC $3 23

Special .
‘ Supreme Model 543B
1000 O.P.V.
JA Sensitive Meter

“ Has pin jack terminals, and in-
cludes the following ranges: —
0/6/60/600 D. C M. A., 0/15/150/600/3000 V. A. C.
and D. C., 0/2000/200, 000 ohms. This meter is con-
venient to carry, Weighs 28 ozs. Uses full size 3"
meter with a rugged, accurate [.M. A, movement.
All resistaice ranges are operated by batteries
furnl:hed with the unit. Bakellte case. Size:

R e S [ K

c21

TUNER UNIT TU-10-B 3‘!"”-4000"0"
Continuous frequency range Hi-Voltage
from 10 MC. to 125 MC. VFO CONDENSER
oscillator tuning section, buf- Larye 3 mfd., 1000v.
fer, coupling, capacitors and DC. condenser, her-
choke & butfer output match- m‘-“’lﬁ"]'l!{] ﬁs‘;‘lega‘n"
ing tapped coil & condenser. 7.0 412"V i5'x
734" high

e g s 52 95 sea165%4.99

5!%" deep. A54132

T-17-B 200 Ohm Carbon Mike. Lightweight,
with press-to~ta]k button, Built-in filter to suppress
carbon hiss. 5" rubber covered cable and sz 49
PL-68 3-circuit plug supplied. 5B7062 .
Midget Volume Control — 1 Meg. ohm Standard
34" Bushing, % " dia.Shaft. %" Iong mthspht 35¢
spline for push-on knob. €81
STANCOR Universal Output Translormer Type
A 3856, Primary for all single or push-pull plates.
Secondary adjustable from 1 to 30 ohms. Two-inch
mounting centers 4 watts at 35 mlls s‘l 32
€1675. SPECIA

WIRE STRIPPER
Strips wire instantly! Fastens

to bench or other support. Wire

stripped toany length. Strips wire
up to 12MM diam. Each
C15268 .

i
RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7 ﬂ‘lANTA 3
901 W. Jackson Bivd. 265 Peachtree Strest



NEW MODELS

G.E. 801 direct-view television recciver produc-
ing a 10” picture. Receiver covers a-m broad-
cast channels.

Bendix 747-A {f-m/a-m reeciver using  ratio
detector.

Air Kin_g combination 6-tube superhet festuring
automatic record changer for I8” ar 12” records.
Has beam-power cutput.

A TIGHT SPOT where Cherry Blind
Rivets were invaluable. Operator is
riveting perforated aluminum in-
sulation retainer sheets to structure
back. of electric cables. Because
Cherry Rivets were available it "
didn't matter that electric cables had

already been run.

Heres fHow...
A CONTROLLED PULL

High Strength,
self-plugging
type Cherry
Blind Rivet

Tight clinching

pull-through

hollow type
Cherry Blind Rivet

__« .« irons out fastening kinks

A CONTROLLED PULL instead of a pound. There's no
hammering or bucking because Cherry Blind Rivets are
installed with ¢ controlled pull from one side of the

work only.

A SIMPLE ONE-HAND OPERATION vs. a tough two-
man job. Installing a Cherry Blind Rivet is a fast, one-hand
operation requiring only three simple steps: (1) inserting

rivet in hole; {2) engaging the rivet; (3) actuating the gun.

SPECIAL CHARACTERISTICS establish Cherry superi-
ority over all other blind fasteners: (a) Greater shank
expansion; {b) Greater allowable variance in material
thickness for a given rivet-length. These factors mean
uniformly tight, strong joints under actual production con-
ditions where hole sizes and sheet thicknesses cannot

always be controlled closely.

FAMILIARITY BREEDS RESPECT wherever Cherry Blind
Riveting is used. This simplified, speed-up fastening tech-
nique is finding more and more friends in more and more
industries by providing secure, permanent fastening . . .

while cutting production costs.

CHERRY RI/ETS. "HEIR MANUFACTURE & APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & PENDING

Ly £ ;

' LOS ANGELES 13, CALIFORNIA

S

Get this Cherry D-45
Manual. Write to Dept.
L-268,Cherry RivetCo.,
231 Winston Street, Los

Angeles 13, California
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THE MASTERS
CHOICE!

SUPREME MODEL 504B
TUBE AND SET TESTER

.

Any craftsman distinguishes him-
by the appearance of his tools
and equipment, For 19 years
SUPREME equipment has identi-
fied thousands of successful radio
service engineers, SUPREME
equipped repair shops distin-
quish themselves for their pro-
fessional appearance, dependa-
bility, and profitable operation.

One among the complete
group of SUPREME radio testers
is the Model 504B Tube and Set
Tester.

® METER— large 4.inch square-face me-
ter, 500 micrcampere.

® SPEED— push-button operated.

® FLEXIBLE— simple, yet Universal
Filoating Filaments feature insures against
obsolesence.

® SIMPLICITY— roll chart carries full
data for tube setting. No roaming test
leads when using muilti-meter—only push
a button,
SPECIFICATIONS
DC YOLTS — 1000 Ohms per volt: 0-5-25-
100-250-500-1000-2500.
AC YOLTS — 0-5-10-50.250-1000.
OUTPUT VOLTS. 0-5-10-50-250-1600.
OHMMETER. 0-200-2000-20,000 Ohms
0-2-20 Megohms
Condenser Check:
Electrolytics checked on English reading
Scale av rated voltages of 25-50-100-200-
250-300-450 volts,
Battery Test:
Check dry portable "A'' and "B' bat-
teries under load.

GREENWOOD, MISS.

Ul sl Al

“SUPREME BY

o COMPARISON"
See the complete SUPREME line.

Write for new SUPREME catalogue
\ No. 446,

_J
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BRITISH PORTABLES

(Continued from page 9)

mum inductance, were dried and im-
pregnated under vacuum in petroleum
jelly and then immersed in high-
melting-point wax,

This design technique prompted the
recent development of a plain-foil elec-
trolytic capacitor, 1%” x 3%, This
has been made possible by mounting
the small negative electrode within a
thin metal case and then closing the
ends of the case on ta synthetic rubber
end-plugs, through which the connect-
ing tags pass. They are said to have
exceptionally good temperature charac-
teristics. At ~50° C, the capacitance is
still approximately 50% of its value at
15° C; maximum working tempera-
ture is 71° C. There are six values
available, the smallest being 1 mfd and
the largest 20 mfd, their maximum
peak working voltages being 350 and
12 respectively. Other miniature ca-
pacitor designs have included paper
capacitors in aluminum tubes with syn-
thetic rubber end-plugs, varying in
diameter from 1/5” to 38” and in ca-
pacity from 0.001 to 0.1 mid, with

/7t

overall lengths from 17 to 134"

Using wartime miniature design
techniques, a manufacturer recently
produced thumbnail type a-f chokes and
transformers. Despite their small size
these transformers and chokes, which
measure 13/64” long, 3% deep and
127 high, have a very uniform response
throughout the audio range.

A series of i-f transtormers. designed
for maximum gain and selectivity, yet
occupying a minimum of space, manu-
factured during the war for inclusion
in walkie-talkie sets and miniature re-
ceivers for beach landing parties, are
now available for general use. The
coils are contained in enclosed pot-type
iron-dust cores with adjustable iron-
dust center cores. Trimming capaci-
tors are mounted inside the scrcening
can which measures 1187 deep by 137
square. Tested between a 6K7 and a
standard voltmeter, these transiormers
had a gain of 60 at a frequency of 1
nic; at 2.1 mc the gain was 28 and at
4.86 mc it was 15.

The most outstanding reduction in
size 1s probably that of the midget p-m
moving-coil loudspeaker. One type
has an overall diameter of 224” and
occupies a depth of 118”7, This minia-
ture speaker, the voice coil of which is
half an inch in diameter, is capable of
handling inputs of up to ¥4 watt.

A recently produced moving-coil
earphone uses a miniature moving coil
and cone diaphragm; the permanent

== == S

it

18 .
VOLUME-
CONTROLS

only $295

Stock No. 18A772. Standard
quality makes, popular ca-
pacities. Brand new, of
course. A handy assortment
for every service shop. Mon-
ey refunded if you don't
agreeitisawhale of avalue.

RESISTOR ASSORTMENT

Quality makes, insulated, RMA color coded
ussortment of 100 (50 one watt and 50 one-
half watt) all popular capacities. Handy color

code chart included.

No. 18A74. Per assortment 3 $.E 95
IN OUR BIG CATALOG
Many more outstanding values in big BA
Catalog. Write if you do not receive it. And

order now from this ad while these big values
are still available. Add for postage.

BURSTEIN-APPLEBEE: CO.

1012 Mc¢Gee, Kansas:City 6, Mo.




magnet is less than an inch in diameter
and the moving ceil, 14” in diameter,
consists of four layers of 46 s-w-g in a
0.032” gap.

Multi-Contact Switch

In response to a request from Brit-
ain’s Ministry of Supply for a minia-
‘ure multi-contact switch, capable of
withstanding conditions in the Far
Eastern war zone, cne company pro-
duced a rotary wave-change switch
with all moving parts and contacts her-
metically enclesed in a 34” diameter
and 1#” deep container. In producing
this switch it was necessary to silver-
plate the very small contacts with a
very fine finish to provide a relatively
small contact area that had a contact
resistance of 1,/100th of an ohm and a
current-carrying capacity of 50 ma.
The problem was sclved by making the
contact springs from phosphor bronze
strip on which pure silver, a thousandth
of an inch thick, was rolled. The
switch is now available with 12 con-
tacts, in single-. twc-, three-, and four-
pole.

Miniature two-gang and three-gang
tuning capacitors, with an overall
depth behind the panel of 1.87” and
2.67”, respectively, also produced for
the Forces, will be available for gen-
eral use very shortly.

Other components and accessories
which have been greatly reduced in

size during the past vear or two are ‘ Cherrlo'
composition fixed resistors, now little |

thicker than a pencil lead, selenium | M er ry C h I‘i S t mas

rectifiers and B batteries.

. [ — Astatic is happy to extend «ncere hol;-
AT BENDIX SERYVICE SCHOOL Y

day greetings and best wishes . . . and
at the same time to express its deep
appreciation of your kindness, courtesy
and patronage during the year now
ending. May Astatic contirue to war-
rant your confidence and friendship
not only this Christmas bt through
many Christmases to come.

D. H. Kresge, service manager for radio and
television, Bendix Radio Division, Bendix Avia-
tion Corporation, discussing operation of the
ratio-detector system, used in Bendix f-m receiv-
ers, before members of a service school recently |

conducted by Bendix. |

°
SYLVANIA TEST EQUIPMENT STUDY

Sylvania test equipment under study at the
Emporium plant by . . . [left to right) R. W.
Andrews, G. C. Isham, J. T. Mallen. §. J.
McDonald, H. G. Kronenwetter, John Hauser,
R. F. Henderson, H C. L. Johnson, H. H.
Rainier, G. R, Wannen and R. P. Almy.

SERVICE, DECEMBER, 1946 * 29

wWwWw americanradiohistorv.com



SERVICING HELPS
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Fig. 1. (Vaw Houton Query). G.E. LCP 508
uvsed to study lack of sensitivity problem.

Fig. 2. (Pett Query). The r-f portion of
Sparton 74 analyzed in the oscillation problem
of Mr. Pett.
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125Q7 50L66T
DET.AVC -A-F  00025° POWER
MFD =

3525
RECTIFIE® 1

A
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2800 OHMS

125K7 50L6GT

28] MFD 16 [MFO

a

1 HAVE FOUND THAT a-c/d-c receivers
seweral vears old scem to lack sensitiv-
ity, even though a stage-by-stage check
reveals normal gam. Are theve any
cures for this deficiency?—James Van
Houten.

To analyze this problem, let us study
a tvpical midget receiver: Fig. 1 (G.
L. LCP 508). If realignment and new

2-56's
SECOND DET.AVC

TOAF

VOLUME CONTROL

by FRANK C. KEENE

tubes do not have the desived effect
the filter network should be ciecked.
A voltage check may show that the
filters need replacing. The use of high
farad capacitors is recommended.

Three other kinks may help when
other methods tail. The first is to in
sert a .5-megohm resistor from the ave
bus to ground at the r-f end of the ave
filter resistor. This would have the
cifect of reducinz the ave action, de-
creasing the bias on the r-f tubes, and
increasing the apparent gain of the re-
ceiver. This should only be used where
there are no excentionally strong local
signals.

The second kink is to move the loop
antenna further away from the chassis.
This, in effect, improves the loop’s Q.
If this is not feasible, a thin copper
sheet might be inserted between the
loop antenna and the chassis proper.
The sheet should be attached to the
chassis. This is equivalent to an elec-
trostatic shield hetween the chassis and
the loop, and reduces the signal ab-
sorption of the chassis.

[N SERVICING A 1934 Sparton 71, i
jound what appeared to be an oscil-
lating first i-f. That is the set plaved
weakly with the grid cap off, but with
tie cap on, hum, oscillatton and insta-
bility appeared. The trouble was par-
tcularly acide o the ligh-frequency
end of the dial. Neitlier changes of
components nor the usual circuit
changes cured the trouble. Have you
any suggestions’—Murray 4. Pett.

It seems that the trouble does not lie
in the i-f stage proper, but in the r-i
portion of the receiver; Fig. 2. It is
unlikelv that the i-f would oscillate
only at the high frequency end of the
dial.  Oscillation is due to feedback,
which means that some portion of the
signal is getting hick from the output
to the input of a tube. I[1 the wiring
of the receiver has not been changed
this type of trouble can be traced to a
defective r-f hypass capacitor.

There are three points where this
trouble may arise. These are the con-
trol grid, the screen grid and the
cathode circuits. In this particular
receiver the most logical point to test
first is the ave system. It will be noted

(Continued on page 43)



THE BROADCAST STATION

THE HIGH FIDE
LITY AMP
N LIFIER

Linear Sic\ndurd
audio units are the
closest opprouch
1o the ideal com-
ponent from the standpoint of frequendy re- E
sponse; wave form distortion efficiency shield- -
ing, and dependubi\ity. Guc\ronieed response
+ 1.3 DB, '10——20,000 cycles. The stundord

T - e available for all avdio cpplic
ting level.

utC Interstag®
Filters (10,003
ohms impedonce\
are ovui\ob\e in
low poss (Len,
high pass (HPY), and pband pass (BP1) types for
all ftequencies from 200 to 10,000 cycles. De-
signed 1o effect 6 DB loss ot cutoft frequenty
T 35 DB o 75 and 1.5 times cotoff fre- efficiency - - - &%~
quency - - 40 DB at 5 and twice cutoft fie- cellent regulation

quency: pual alloy mogneﬂc shielding reduces ¢ _..un jversa 1 g/
pickup to 150 Mv. per gauss. mounting features - - - se\f—con(a‘ned fuse protecs

tion. Available in 115 volt anc 230 volt models
11 Amp. output rating. These units
less odwstmeni of voltag® from O t0

Varitran units pro-
videonideu\meons

of voltag® control
for AC equipment.
performance fea-
tures include high

15
O VARICK. STREET

EXPORT
DIVISION: 13 EAST 40th ST . I e
STREET, NEW YORK 16 YORK 13, N.Y
, N.Y., 2

CA s
s BLES: ““ARLAB™



BETTER VALUES P W‘l Fa.r Soldering in
from ARROW! Tight Places . .
Army Aircraft Receiver Eer et

-946-B . - .
Rodel"Bes3TS B. V. K. French has been named direc-

*
Broadcast Band from 520 to 1500 KC, tor of field relations of HHoward W. Sams No. 400 SO'deﬂng iron
tube ecomplement, 3-128K17, 1-12SR7T, 3 : . 5
1-12A6, 1-12K8: can be used with 24V & Co., Inc, rlldl.ZlIlapOllS, Indmna. l
dynamotor supplying A & B power; can Mr. French will act as liaison between | .
be converted to AC or DC or 32-volt the manufacturer and the servicing pro- Smallest Industrial Iron
M

BEN FRENCH JOINS SAMS' {

sets; 3 stages of IF used, uses 3-gang Ever Designed

condenser, complete with tubes and i E\iqli‘on. . l ; 1 _

schematic. Al ‘renchy was ormeriy SUpervisor y R .

Each ..........ccoooenn = $12°95 of the Mallory Research Laboratory. 60 Watts — V4 in. Tip
Dynamotor DM3ZA, 4,95 Only9in, long. Wt. only 8 os.

This mighty mite is backed by
DRAKE’s 25 years of soldering iron
manufacturing experience. The high
quality and long-service of DRAKE
Soldering Irons have made them out-
standing favorites with all types of
radio men everywhere. The DRAKE
No. 400 is an outstanding value at

Only $4.5L(‘)“

Drake Has aa lrom
for Every Purpose.
Ask Your Radle
Parts Jobber

Supreme Foundation Meter

40 Miero Amps., 20,000 ochms per volt. 416"
square. Manufactured by Supreme $8 95
Instruments Corp. Each.......... e

HEADPHONES ||

R. B. UNGER NOW WARD PRODUCTS
ASSISTANT SALES MANAGER

Roy Brown Unger has been appointed
assistant sales manager of the jobber di-
vision of the Ward Products Corpora-

SPEAKERS

pacn | | tion, Cleveland. DRAKE ELECTRIC WORKS, INC.
PM Alnico, 4:[’ ....................... $1.60 1) -
g,, ------------------------ ;gg 3656 LINCOLN AVE., CHICAGO 13. itl
[ Y e e — —
6’ extra heavy............ 2.85
1 — 3.85
Dynamie, 127, .. .. ciicuiraiiiiniann 6.95

1000gohim field NEWCOMB JOBBERS LEAD
THE EIELD IN PROFITS
SELLING THE FINEST

Hickok 2%" AC EQUIPMENT MADE TODAY
Volt Meter ' .
Each ... e e $3.49 vk ok | 4
Lots of 10, .....oon it $29.50 !
COLLINS BECOMES AEROVOX CHIEF| AMERICA’S

31" G. E. Automatic || ENGINEER TOP QUALITY

H Joseph L. Collins has been named chiei
Tlme Meter engineer of the Aerovox Corporation, AMPLIF'ER

60 cycle 110 volts. This time meter consists New Bediord, Mass. He has been head '

of a cyclometer driven by a telechron syn- | of the electrolytic enginecering division ]

chronous motor. Connect to an electric cir- a 2 . : - { w‘LL GlVE
cuit: it will measure and indicate the | | Since l93§. and hefore th‘at‘m charge oll

number of hours, tenths of hours or minutes electrolvtic engineering of Sprague Elec

that the circuit is in use. Shipping wt., 6 Ibs. tric Company. You

List $17.00. * ok %

Your cost! ..safuaes s aels s gemend t $4‘95 |

| MORE PROFIT
SCENIC RADIO CATALOG

A\ 16-page catalog has been issued byll PER SALE
|
{

SIGNAL CORPS

J Scenic Radio & Electronics Co., 33 Park
RECEIVERS Place, New York City 7, N. Y. - e
6 tubes: 3-128K7, 1-128R7. 1-12A6 Ttems featl}rEd in the c;talog includ A sound rule for increasing jobber profits
1-12K8; 100-530 Ke. (specify freq. de- volt-ohm-milllammeters, signal genera will be sent to you upon request. Write for
sired) 3-6 me power 28 VDC, mfd. by tors, tube testers, oscilloscopes, vacuum- free booklet.

|

|

Western Elec, ete. Ship. wt. 19 lbs. . o P .
Original cost $49.23. Complete with tube voltmeters, signal tracers, audxo'

tubes, whole receiver at cost of tubes amplifiers, phonograph players, automatic
only, slightly used-— your $6 95

record changers, loudspeakers, tubes,
cost, eaclhh ..................

microphones, antenna  kits, radio text
books, etc. |

Wholesalers, dealers, institutions and other Harry Adelman is president of Scenic
quantity purchasers . . . write, wire, phone Radio \

for quantity prices. * % %
Dept. E
ARROW SALES Inc.

59 West Hubbard Street, Chicago 10, n.
Telephone: Superior 5575

S. LUBIN JOINS SPRAGUE ELECTRIC |

Samucl Lubin has joined the staff of
the field engineering department of the
Sprague  Electric  Company,  North

_ PP2815 So. Hill Streeit Dept E
Adams, Mass. Mr. Lubin will locate in| | =

Llos Angele’s?,'&:lifornia
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Washington, D. C, it charge of contacts
with all government agencies.

Mr. Lubin was formerly with the new
development section of the Technical
Standards Division of R. E. A.

STROMBERG-CARLSON F-M ADAPTER

To convert prewar f-m receivers to the
new 88-108 mc bands, a simplified adapt-
er has been invented by George Driscoll,
manager of Stromberg-Carlson Company
f-m station WHFM, Rochester, N. Y.

The adapter is bcing marketed by
Stromberg-Carlson,

*x * x

KOETKE JOINS NEDA

Norman A. Koetke has joined the ex-
ecutive staff of the national office of
NEDA.

®x » X%

OPERADIO APPOINTS FRED D. WILSON
GENERAL SALES MANAGER

Fred D. Wilson has become general
sales manager of Operadio Manufactur-
ing Co., St. Charles, Ill. Mr. Wilson has
been in charge of joober sales of the
company’s commercial line and trade-
marked equipment.

RADIOLAB CATALOG

A catalog, No. 6E-2, listing multi-test-
ers, signal generators, oscilloscopes,
sound amplifier systems and student con-
struction kits for schools "and labora-
tories, has been issued by the Radiolab
Publishing & Supply Co., 652 Mont-
gomery St., Brooklyn 25, N. Y.

x * =

WNBT AND WPTZ TO EXCHANGE
TELEVISION PROGRAMS

An agreement providing for the ex-
change of commercial and sustaining
television programs between WNBT in
New York and WPTZ in Philadelphia
has been signed by the National Broad-
casting Company and Philco Corpora-
tion.

* x %

BENDIX RADIO APPOINTS MASTER
SERVICE DEALERS

Seven servicing organizations have been

named to service Bendix aviation radio

equipment by George Myrick, manager

of personal aviation sales for Bendix

Radio. The service crganizations are

(Continued on page 37)

| CAPITOL RADIO ENGINEERING INSTITUTE — Where Professional Radiomen Study

Money-Making Opportunities
Servicing!

= 3
T

Prepare for _
?n All Fields of Radio

=

il

~*'Service’” Mag. Phote

Good-Paying Jobs . . . Security . . . A Bright Future
Can Be Yours! Meet the Challenge With the Aid of
CREl Home Study Training and Keep Pace With Radio

Foresighted radio servicemen are looking ahead to the
future. A future that has unlimited opportunities and
real profits for those who have the “Know-How” to
SERVICE television, FM, industrial electronic equip-
ment, and the many other new radio developments.

RESISTANCE

—To New Ideas Has Cost
Many « Men a Great Fu-
ture. We all koow the
classic stories of the peo-
ple who scoffed at Bdison,
Ford, Deforest. l¢ was
the scoffers who lost out
when the rewards poured
in. Now with radio-eloe.
tronics entering 8 great,
new erm, when it may well
emerge in greatly wagni-
fied form, you fellows who
are in on the ground Seor
and dcn’t prepare now for
the future fall in the same
:lau as those early scof-
€ra,

#

Peesident of CREL

Join the many professional servicemen who are study-
ing at home the new developments, the new techniques
with CREI . . . protecting their future jobs, their busi-
nesses by acquiring the new “Know-How”, NOW1

CRBEI's reputation for home study training has been
proved over 19 years. Important new developments have
been included in our present course. Trained instructors
give you personalized attention and guidance all the way.

Find out for yourself how CREI cun help you to greater
security and prosperity. Send in the coupon now! Actu.
ally see what CREI has to offer.

VETERANS! CREl IS APPROVED FOR “G.I." TRAINING!

Capitol Radio Engineering Institute

An Accredited Technical Institute
E. H. RIETZKE, President
Dept. $-12, 16th and Park Road, N.W., Washington 10, D. C.

Branch Offices:
San Francieco (2): 760 Market Street

New York (7): 170 Broadway

Capltel Radlo Engineering institute
16th and Park Road, N. W., Dept. 8-.i2, Washington 10, D. C.
GENTLEMEN : Please send me your free bookles,

i

|

|

“Your Opportunity in the New World of Electron. 1
ics”, together with full details of your home study

1

|

MAIL COUPON
FOR FREE 36-PAGE

training. I am attaching a brief résumé of my ex.
perience, education and presemt positiow.

It you have had professlonal or amateur radlo NAMO | i k] s g Bt g - n B e emen s !
expsriense and wam to make more monay, let !
us prove te ysu we have the tralning you meed SOt . . o g g k515 e BT el S G S B o o STETeR |
to qualify fer @ better radie Job. To help us |
intelligently amswor your Inqulry—PLEASE

STATE BRIEFLY YoUua BACKGROUND OF Oy s i PP ki) Kk drs Zone........ Btate. ........... l
EXPERIENCE, EDUCATION AND PRESENT 01 am entitied te tralning wnder the @. 1. BIIL

POSITION.
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W EROVHS
NEW ,3}};2\' ,!.‘5,:'
%

@ Heretofore offered only in cardboard-case
container, this type is now available in an
aluminum can—the postwar Aerovox Type
PRVC.

This truly universal replacement electrolytic
readily doubles for twist-prong, spade-lug and
screw-base types. To install, center screw is
removed, metal cleat slipped off, wire leads
passed through mounting hole, and metal cleat
and screw now replaced from underside of
chassis and tightly drawn up. Insulated posi-
tive and negative wire leads. Multiple sec-
tions have concentrically-wound sections with
common negative. In «ll popular voltages
and capacitances.

® Ask Our Jobber . . .

Order your Aerovox Type PRVC metal-can
cleat-mounting electrolytics from him. Have «
stock on hand fcr those rush jobs.
postwar catclog—or write us.

Ask for

AEROVOX CORP.,NEW BEDFORD,MASS, U.S.A.
£xport: 13 E. 40th St., New York16,N.Y. » Cable: *ARLAB’

s Canada: AEROVOX CANADA LTD., Hamilton, Ont,
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Fig. 4. Some of the essential woodworking tools that are often used arvund the shop

TOOLS

(Continwed from page 16)

can be used for transierring distances
directly from a rule, or for scribing
circles or parts of circles. They often
are nceded merely for measuring dis-
tance of scparation Dbetween parts
already mounted, or for dividing spaces
into equal parts, or determining the
dimensions of irregularly shaped work.
Their points should be kept sharp. A
pair of wing dividers about 6” long
will be satisfactory.

Trimming Knives

One of the handy little crafisman’s
knives, made to take several inter-
changeable surgical steel blades of
various sizes and shapes, is handy for
all trimming operations on dial cords,
speaker cones, speaker grille cloth, and
a variety of other uses. The three blade
shapes illustrated with the knife at
(b) of Fig. 3 are practical for Service
Shop use.

Woodworking Tools

A {ew of the more essential wood-
working tools should be included in the
tool cquipment of the Service Shop,
for they are needed when counters,
shelves, cuphoards, etc., are to be in-
stalled, for alteration work on wooden
radio cabinets, and for a variety of
other construction and alteration jobs
around the shop. If a test bench is to
be built, or altered, they are abso-
lutely necessary !

Tools required include a medium
size crosscut saw for cutting across
the grain of wood, and a medium size
rip saw for cutting along the grain.

A carpenter’s claw hanuner is needed
ior driving nails. The claw is useful

tor removing nails from wood, etc.
One is illustrated at (a¢) of Fig. 4.

\ carpenter’s hand brace of the
type illustrated at (b) is required for
turning wood-boring tools. Needed too
are some of the other types of hole-
cutting tools already described. The
carpenter’s brace has a 2-jaw chuck

(Continued on page 36)

SERVICE MEN—
SOUND MEN—

® AMATEURS—
Write for the latest Lifetime BARGAIN BULLE-
TIN just off the press! Thousands ef money-
savers in parts, supplies, equipment.

_{. .,

Sounb EQUIP. CO., Dept. 1B
9(1-913 JEFFERSON AVE..TOLED'O_Z.OHIO




%9 High Efficiency_\Auto Antenrias

UT more mileage on your cash
register with this distinctive
line of auto antennas. They're a
hit with the car owner every time

he hits the road. Built to pull in  Check and double check this list of

z learly, they k noise
programs ¢ alr y,t1 yl eDep. 0155 FEATURES :
> el. sign
reception at a low lev esigne e Completely equipped with a newly de-

to fit every car, these five models veloped low capacity, low loss lead cable.
are bound to Pull in proﬁts for » Speedyinstallation, positive interference- i |

s . proof, lead coupling.
you. It’s aself-starter program with

R ]
O Y

e Ferrule-set connection with bayonet

plenty of powerful sales follow  adapter. o SENERAL ELECTRIC | .
through For more inf()rmation 4 Rattle-proof, no-slip, fluid type construc- : AUTO ANTENNAS ]
ron. |
write: General Electric Comipany, o High efficiency, low resistant silver to 0 ‘ ¥
silve acts. 3
Electronics Department $-6811, op il 3
e Finest Admiralty brass, beautifully
Syracuse 1, Neu York. chrome plated. 3

GENERAL@ELECTRIC "o ovonem

168-E3 order for 24 antennas.

- - - e S e e oo - . 3 i

Model 2450

ELECTRONIC TESTER

There’s never heon a tester like this!

Here’s a tester with dual voltage regulation of the power
supply DC ontput (positive and negative), with line
variation from 90 to 130 Volis. That means calidration
that stays “on the nose”! That means hroader servi-e from
a tesler that looks as good as the vastly improved service
it provides. This model ineludes our Hi-Precision liesistor
whieh outmodes older types.

HIGHLIGHTS —12 ranges: DC and AC. Volts 0-2.5-
10-50-250-500-1000  « DC MILLIAMPS: 0.0.1-1.0-
[0-50-250-1000 + OIIMS: 0-1000-10,000-100000 -
MEGOHMS: 0-1-10-100-1000 « CAPACITY INMI'D:
0-.005-.05-5-5-50 +« LOAD IMPEDANCE: 5. meg-
ohms on DC Voits « CIRCUIT LOADING: Low
frequencies. Circuit loading equal to 8 megohms siunted
by 35 mmfd. High frequcnc\ circuit loading equal to 8
megohms smmled by 5 mmfd.

Detailed catalog sheets on request.

. Pl@tt

Co. BLUFFTON. OHIO
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Give your Service Job the EXTRA PROTECTION

 WARD LEONARD

Vitrohm Resistors

AVAILABLE FROM STOCK

Fixed Type In 8 Sizes
from 5 Watts fo 200 Watts

Adjustable Type In 7 Slzes
from 10 Watts to 200 Watts

The installation of VITROHM wire-
wound resistors insures that exfra per-
formance you want in critical circuits.
With exclusive features developed in the
WARD LEONARD laboratories . . .
these resistors meet the most rigid speci-
fications. They provide long, trouble-
free service, avoid call-backs, build
satisfied customers and greater proﬁu
Available in wide range of resistance
values.

AUTHORIZED DISTRIBUTORS
EVERYWHERE

Ward Leonard Electric Co., Radio and Electronic Distributor Division, SJE W. Jackson, Chicago 4

SEND FOR
FREE CATALOG

Glives eomplete data and |n-
formation on Ward Leonard
Vitrohm Reslstors carrfed In
stock. Write for Catalog No. D.2.

RELAYS - RESISTORS « RHEOSTATS

Electric control devices since 1892

Automatic Combinations—NOW!

The New Arnold Shure
Automatic Wired Record
Player ready for imme-
diate delivery.

The Shure automatic record
player connects easily to any
redio. Its featherweight
crystal pickup and quiet, |
smooth changer action assure | |
high quality playing of ten
12" records or twelve 10
records. Every one of your
customers can now own a
fine automatic combination at
a remarkably low cost.

Shure players are shipped complete with
A.C. cord and shielded cable—only 2

wires to connect and it’s ready to play. -
» PHONO AMPLIFIERS
Your price only $21.92 net (-Tubs Phono. AMDINGr................cc......... $2.85 aa.
3-Tube Phono. Ampiifler........................... 4.50 eu.
F.0.B. Chicage, [lilnels
PM SPEAKERS

OPA Retail Price — $31.30 — Zone 1 4 Alnico (5) PM SPeaker........................ $1.50 o,
5 Alnjeo (5) PM Speaker.................ceeeees (.40 ea.
OPA Retail Price — 33.87 — Zone 2 67" Alnieo (3) PM Speaksf...........c...cc0nuuenn 1.89 ou.

TUBULAR ELECTROLYTICS
i0-MFD-450 ¥ -§ 29 ea.

omMEb g0 vt B 16-MFD- 39
Orders are now being accepted for immediate, - - or. 4l 0a M -39 8.
delivery—no walting. Terms: 2% check with 20-MED-150 V... 2Zes.  10-10-MFD-430 V. S0en
order. Or 25% deposit, balanoce express C.0.D. 40.MFD-150 V... .39 e 30-20-MFD-(80 V. .39¢a
30-MFD-130 V..." .45 en 40-30-MFD-(530 V. .45ea
8-MFD-430 V... .25ea. 50-30-MFD.150 V. .39

HOLLANDER RADIO SUPPLY CO.
549 West Randolph Street Chicago 6, Illinois
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TOOLS

(Continued from page 34)

which clamps the square bit shank
diagonally across opposite edges. It
will be well to purchase a brace that is
equipped with a ratchet for working in
close quarters.

Along with the brace should go sev-
eral wood auger bits, shown at (¢).
Sizes sufficient for all ordinary pur-
poses are: 14”7, 34", 7/16” and 14"

For boring larger holes in wood, an
expansion bit of the type illustrated

(d) is useful. This has a cutter
whose position may be adjusted for
drilling holes of various sizes. Thesc
bits are made in several sizes; the
one illustrated will bore holes from
15” to 17 diameter. When larger holes
are to be bored, the fly-cutter illus.
trated at (¢) of Fig. 4 may be used.

Whether or not a plane, shown at
(d), is to be purchased depends upon
the scope of the carpentry work to be
done, and finances.

A small ¥4” or 34" wood chisel, of
the type shown at (f), will certainly
be needed. One having an unbreakable
type handle and a high grade steel
blade that will retain its cutting edge
should be chosen.

A small combination oil stone (med-
ium-fine) will enable you to keep the
cutting edges of all the fine cutting
tools around the shop in good work-
able condition.

Adequate Tool Equipment

A Shop that contains most, or all
of, the tools listed and described thus
far in this series may consider itself
well equipped from the standpoint of
ntechanical tools.

Articles to follow will describe ad-
ditional special-purpose time-saving
devices, and accessories, that also are
desirable.

{To be Contlnued!

Fig. 5. A handy Service Man’s vest pocket kit
containing 6 hex key wrenches. (Courtesy The
Allen Manufacturing Co.)




NEWS
(Contwed jrom page 33)

Palo Alto Airport, Inc, Palo Alto
Municipal Airport, Palo Alto, California;
Aircraft Sales and Service, Inc.,, Boeing
Field, Scattle, Washington; Aero Enter-
prises, Inc., Sky Rznch Airport, Denver,
Colorado Northwestern  Aeronautical
Corporatxon, Holman Field, St. Paul,
Minnesota; U. S. Flying Services, Inc.,
Albert-Whitted Airport, St. Petersburg,
Florida; Page Airways, Inc, Municipal
Alrport, Rochester, New York; and
D. L. Grubb, John Rodgers Airport,
Honolulu, Hawaii.

* %

SUPERIOR ELECTRIC CATALOG

A 12-page catalog describing variable-
voltage transformers, automatic voltage
regulators and test units has been pre-
pared by the Superior Electric Company,
713 Laurel Street, Bristol, Conn.

* * %

DE MAMERO OPENS
NEW HAMPSHIRE BRANCH

The De Mambro Radio Supply Co,
[nc., have opened a branch at 1308 Elm
Street Manchester, N. H. Von
Hagen is manager of the new branch,

* X X

ELECTRO-VOICE CARDYNE CARDIOID
DYNAMIC MICROPHONE BULLETIN
A 2-page bulletin (No. 131) describing

the Cardyne cardioid dynamic micro-

phone has been issued by Electro-Voice,

Inc.,, Buchanan, Mizhigan.

Bulletin shows urdirectional polar pat-
terns of the microphone providing wide-
angle pickup at front.

* *

METROPOLITAN ELECTRONIC
CATALOG
A 16-page catalog describing signal gen-
crators, volt-chm-milliammeters, signal
tracers, multitesters tube testers, capaci-
1ance-resistance bridges, decade boxes,
oscillographs, and record changers, has
been issued by Metropolitan Electronic

and Instrument Ce., 6 Murray Street,
N. V.7 N. Y.

* kX

SUPREME PUBLICATIONS DIAGRAM
INDEX
An index to six volumes of the “Most-
Often-Needed Radio Diagrams” manuals
has been published by Supreme Publica-
tions, 9 South Kedzie Avenue, Chicago
12, Tllinois.

* ® #

SOLAR MOLDED PAPER CAPACITORS
NOW SIGNAL CORPS-AAF
COLOR CODED
The Signal Corps-AAF color code has
been adopted for the molded paper capaci-

tors of the Solar \/Ianufacturmg Corp.,
285 Madison Avenuz, N. Y. Y.

*
OLSON CATALOG

A 32-page calalog listing microphones,
amplifiers, fluorescent fixtures, and as-

IS THE HE

1

or exiended usage. The over a m

installations meeting the most exac

power input in relationship to
ers of quality.

Until the war, the loudspeaker was
comparatively undeveloped from the
first ineffectual unit which made its
appearance tn the middle 1920°s By
consistent research in this heghly
complicaled field, OX FORD engineers
have improved aluiost every purt unlil
there s little resemblance, excepl in
exterior uppearance, belween the
OXTFORD SPEAKER of today and
| the pre-1942 unit.

| It will be found that the OX FORD
| SPEAKER can withstand greater
overloads for longer periods, and pro-
| vide cleaner, better reproduciion than
was believed possible just a short five
Years igo.

| OXFORD RADIO

OXFORD SPEAKERS

OXFORD SPEAKERS, with their remarkable stamina assure that
when used as replacements that they will not break down in normal

installations are the very best guarantee of that statement.

OXFORD SPEAKERS have the new pressure-thread device, which
holds the pole-piece againsi the magnet, increases sensitivity and
prevents pole-picce decentering. This new development is but one of
many improvements which assure the jobber of long and trouble-free

OXFORD SPEAKERS are designed for handling the maximum

sponse curves which permit the speaker to be used in radio receiv-

RITAGE OF

illion units now in use as original

ting type specification.

their size, and further embody re-

CORPORATION

\ 3971 SOUTH MICHI

GAN AVE., CHICAGO

sorted parts has been published by Olson
Radio Warehouse, 73 East Mill Street,
Akron, Ohio.

* % %

ERNEST L. WARD ELECTED SPRAGUE
ELECTRIC VICE PRESIDENT

Ernest L. Ward has been elected vice
president of the Sprague Electric Com-
pany, North Adams, Mass.

®x * X

MALLORY MYE ENCYCLOPEDIA

The 5th edition of the MYE servicing
encyclopedia containing over 4,000 re-
placement listings has been published by

P'. R. Mallory, Inc, Indianapolis, Ind.
Replacement data covers controls, ca-
pacitors and vibrators.

* % %
BUNTING NOW GARRARD S-M

Lee Bunting has been appointed sales
manager of Garrard Sales Corporation,
New York, American agents for the
Garrard automatic record changer.

Mr. Bunting was formerly sales man-
ager of the record changer division of
Maguire Industries, Inc.

* * &

DON E. CORSON JOINS SOLAR

Don E. Corson has been appointed
manager of the special products division
of Solar Manufacturing Corporation.
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STAR TESTER

A volt-ohm-milliammeter, model M 1[I
Star Tester, has been announced by Star
! Measurements Company, 442 East 166th

St, New York 36, N. Y. Voltage ranges
| are provided up to 1,000 volts on both a-c
| and d-c. Current ranges up to onc
| ampere and resistance ranges up to five
megohms are also incorporated. Cali.
brated db scales are provided for mea-
surements as high as 54 db; zero power
level is based on a 6 mw level in a 500-
ohm line.

Instrument features a 42", 400 micro-
ampere Marion meter. Entire instrument
weighs 4 pounds.

All standard types,
Write for the new
Amcon catalog.

\
AMERICAN CONDENSER CO.

4410 N. Ravenswood ‘Ave., Chicago 40, Illinois t % %
. S f SPECO P-A MIXER
' Max-Mixer, providing the use of addi-
tional microphone inputs to amplifiers,
has been relecased by Special Products
Company, Silver Spring, Maryland.
Mixer permits plugging in of one, two
or three microphones.

ALTEC LANSING AMPLIFIERS

A-c/d-c 4-watt amplifiers, A-319A and
| A-319B, have been announced by Altec
] Lansing Corporation, 1161 North Vine

St., Hollywood, Calif.

A-319A amplifier has a balanced bridg-
ing-input transformer with a 5000-ohm
input designed for bridging across 250-
500-600 ohm lines without requiring
isolating transformers.

The A-319B amplifier has a high im-

> pedance input for crystal pickup use.
: “...and put Raytheon tubes in Both amplifiers have an adjustable
4 R N my set please.” That's the cus- low-frequency bass boost. The A-319A

neren ot it ey N A= 1 has an adjustable high-frequency treble

ey t boost to compensate for line losses.
b MANUFACTURING COMPANY m%mehe kXIIOWS to be synonymgus A-319B has an adjustable high-frequency
et with quality and dependability. control to eliminate needle scratch
% Stock Raytheon tubes to keep | \mplifiers have inverse feedback taken
B : . -your customers happy; to keep | from a tertiary winding on the output
i Excellence én Etectionies your business growing. transformer thus leaving the output un
£. RADIO RECEIVING TUBE DIVISION i : grounded.

Ln‘ewvou, MASSACHUSETTS CHICAGO : 1 Nominal output load impedance, 8 tc

ot = s s siks i
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15 ohms. Tubes include 6SJ7, 6J5, (2)
25L6, (2) 25Z6.

NATIONAL UNION VIBRATORS

Universal type auto vibrators, Univibes,
standardized to a minimum of 8 types,
that are said to serve the replacement
demands of over 2%00 different models
of auto receivers, have been announced
by National Union Radio Corporation,
Newark, New Jersev.

T

* * %

JFD CEMENTS AND SOLVENTS

JFD Manufacturing Co., 4117 Fort
Hamilton Parkway, Brooklyn 19, N. Y.,
has reorganized its line of radio cements,
solvents and carbon tetrachloride. Each
of these items will come packaged in the
four most popular sizes. These are the
4 ounce, 8 ounce, 16 ounce, and the 1-gal-
lon sizes. Line of cements will come with
the brush affixed to the metal cap.

G. E. A-M/F-M TUNING TUBE

An electron-ray indicator, 6AL7-GT,
that is said to he perticularly useful in
f-m sets, has been anaounced by the tube
division of G. E.

In this tube patterns appear on a
fluorescent screen located near the end
of the glass bulb. The 6AL7-GT employs
a translucent screen, or target, consisting
of a transparert disc on which tke
luorescent material is deposited. The
fluorescent pattern can be viewed
through the screen.

The translucent-type screen enables all
other tube electrodes such as heater,

It's a natural for teen-
agers—and for grown-
upsaswell. AnAutoma-
tic Record Changer ona
harmonizing base. Just
the thing for Play Room

or Living Room or to
play favorite recordings
thru “'the other radio."”

PLAYS THROUGH YOUR RADIO

EASY TO CONNECT
Model 55 can be quickly con-
nected to most radios—simply
plug it in. Comes complete with
cords and plugs.

AN ALL.

SEASON SELLER

The Choicz of Music Llovers

WEBSTER mvCHICAGO

5610 Bloomingdale Avenue, CHICAGO 39, ILLINOIS

32 years of Continuous Successful Manufacturing

cathode, deflecting plates, etc, to be
behind the target and out of sight. In
previous tubes with reflecting-type tar-
gets it has been necessary to locate
cathode and deflecting plates in front of
the screea, thereby making it necessary
to mask out the center of the screen.

By controlling the bias of the space-
charge grid the target current and pat-
tern brightness can be affected. Six volts
negative grid bias is sufficient to black-
out completely the patiern if the target
voltage is less than 315 volts d-c.

On tune is indicated when two halves
of a pattern which appear on the screen
at the end of the tubes are aligned. De-
viation from the proper tuning condition

on one side of resonance will raise onc
edge of the pattern and deviation on the
other side of the resonance will lower
the pattern edge.

In receivers where squelch voltage is
available the pattern can be made to dis-
appear completely between stations thus
providing a difference “between on tune
and betwecn-station presentation.

RCA TUBES

Four new tubes have been announced
by the tube department of RCA.

Two of these new tubes—1P42 und
3C33—are for industrial control applica
tions; the other two—12AU7 and 33B5

(CHinued on page 40)
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‘UNIME'I‘ER

This unit fulfils 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 servic-
ing include: CRO-5A Oscilloscope,
PM-17 Electronic Voltohmeter,
YYW-1 High Voltage Multiplier.
For details write:

General Electric Company,
Electronics Department,
S-6411, Syracuse 1, New York.

.....

Electronic Measuring Instruments

GENERAL @) ELEC

177-€3

Length 10% {1,
Wig‘tll?x 4% in,

The Most Efficient Auto Radio Tuning
Cqble-Senucmg Machine in Use Today!

1 SWEDGES SHAFTING TO PREVENT UNRAVELLING,
2. CUTS SHAFTING TO EXACT LENGTH.

3. REPLACES OLD FITTINGS ON NEW SHAFTING
4. CASING GROOVE MAKES CUTTING EASY

1 F DOMANUPACTURING COL G FEAMTETON P7RY AYOBTREYAN, MY
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NEW PRODUCTS
(Continued from page 39)

are additions to the miniature tube
family.

The 1P42 is a very small head-on type
uf” high-vacuum phototube.  Diameter

Semi-transparent cathode surface is
sensitive to light sources predominating
in blue radiation.

The 3C33 power amplifier contains
two, high-perveance triode units in an
cnvelope. Has a 12.6-volt heater.

The 12AU7 is a small, twin-triode
amplifier having characteristics which are
very similar to those of the larger types
6SN7-GT and 12SN7-GT.

Mid-tapped heater permits operation
from either a 6.3- or a 12.6-volt supply.

The 35BS is a beam power amplifier and
is for use in the output stage of a-c/d-c
receivers. It is capable of providing 1.5
watts output.

TRIPLETT TRANSCONDUCTANCE
READING TUBE TESTER

A tube tester, 2425, providing 1ni-
cromho (dynamic mutual conductance)
readings has been announced by Triplett
Electrical Instrument Co., Bluffton, Ohio.
[ransconductance readings are made
possible through measurements directly
proportional te gm.

Short and open tests of every tube ele-
ment.

Metal case, 10" x 10" x 533". Fo
counter or portable use.

AMCON PLASTIC CAPACITORS

Plastic case capacitors, Amcon Little
i Pl., 214" high and 134" diameter, have
| been announced by the American Con-

| denser Company, 4410 N. Ravenswood
Ave., Chicago 40, Iltinois.




PHONO PORTABLE

For A-C/D-

(See Front Cover)

THE ADVENT OF MINIATURE tubes has
permitted the development of manv
unique receivers and amplifiers. Re-
cently, for instance, Capitol Phono
graphs of Hollywood produced an
a-¢/d-c/battery portable phono, model
U-24, using a 1S5 diode-pentode as a
triode first-stage voltage amplifier
feeding a 3Q4 battery-power pentode
and a 50BS5 line-pawered beam-power
tube in parallel.

This 3-way portable, with a battery
life of approximately 250 hours when
operated intermittently, features a
double-spring wind-up motor for bat-
tery and d-c line operation in addi-
tion a standard type a-c motor. The
mechanical motor is capable of plav-
ing three ten-inch records with one
winding,

A crystal pickup feeds a 14-megohm
volume control through a 0.1-mfd
isolating capacitor and bass attenuat-
ing equalizer. The equalizer consists
of 10 megohms in rarallel with a
00047-mfd capacitor, making the re-
actance equal the resistance at 33.6
cycles and causing this frequency to
be attenuated about 919%. The 1S5 is
operated without grid bias except for
a small drop through the volume con

C/Battery

trol.  Plate load consists of 330,000
ohms in parallel with a 680,000-ohm
power-stage grid leak and a series ‘
tone-control circuit with a 3-megohm
resistor and .005-mfd capacitor.

The 3Q4 is used for battery opera-
tion only, obtaining its bias from 390 1
ohms in series with the B battery. Its
filaments are operated in parallel for
convenient 1%4-volt A supply. Audio
power output is about 150 milliwatts.
The 50BS5 serves as the power output {
tube on line operation, delivering
about 1 watt into the tapped output
transformer. Full primary is used
to match the higher impedance 3Q4,
only part of the winding to match the
S0BS. Filament power for the 1S5 is
obtained by running the cathode cur-
rent of 50 ma through the 1S5 and
120 ohms, the audio frequencies being
effectively shunted by a 100-mfd ca-
pacitor.

A battery-line switch, with three
circuits, opens B battery at negative
terminal; opens B battery at positive
terminal, connecting the plates and
screen grids to the rectifier output;
and opens A+ lead, disconnects the
3Q4 filament and connects the 1S5
Alament to 120-ohm cathode bias re-
sistor,

P

SPEED UP REPAIRS WITH THESE G-C AIDS )

o's a com “lete Allgnment
2181; Neutralizizy K#% in handy
y roll-type leati-srette case that
3 contains all the too @ necessary

to service any set—fhirty finely
machined tools that will save
wany men houcs and do the job
the profession:d way The right
tool is always at hend.
No. 5024..... List Price $19.95
Send Wor Lafest

G-C Zata'og
Nc 147

G-C PROFESSIONAL ALIGNMENT KIT

" ewntaal G

—_——

p v - -~ N e,
Pas oo Rl
. 8o/
é:‘%—’,'"“{:;ao e
G-C HELL BOX 3

: i
c A real treasure chest o
:.‘l:]tse little parta the service man
is always looking for.
No. 6300......... List Price $4.00

' &-C DeLUXE HARDWARE
LABORATORY 4

ed to
entent steel rack, deslan
g::; on wall or stand on bgi:::
contalns over 2100 essentisi LHCH %
troric Hardware items, pack z s
40 clear glags h':’aﬂ ;nh n:imlo ue:';eé ”!

for labora » 3
:S;L (;xwwdes. experimental labs, & '

LT

®  home work shops, etc. -1
NT 6604, .......-. List Price $24.00 <

) GENERAL CEMENT MFG. CO.

ROCKFQRD, ILLINOIS

- sy

4

Here's Your Opportunity to be First to

Start Your Own

RADIO SERVICE
SHOP

Complete Starting-in-Business

Package Stocks of
TEST EQUIPMENT
TUBES, PARTS, TOOLS 5350 P
Act quickly! Meet the pent up demand for
radio service. Turn yous special service aining

into a profitable business of your own, No fuss.
No worry. Here's everything you need—$350
up. Delails upon requastl Write, wire or phone

TRIPLETT 666
“POCKEY $15.25

vyom
A.C.-D.C. Volts
0:10-50-250-1000
0-10-100-500 D.C.Mills
0-300-250000 Ohms
Slze 3x6x2

TRIPLETT 666H
$20.00

Same as above plus
5000 V. ranges

Triplett 630SC Output Meter
Regulor $24.50 Special . . $ 16.50

0-1.5-6-15-60-150 Volts. 4000 OHM Impedance.
3" Meter 100 Microamp movement

Triplett 6068 .. Regular $16.67
Voltage & Polarity Tester, Special $l 1-95

Ideal for plant maintenance work! Checks 115-220-440
line at a glance! Indicates AC or PC visuallyt Indie
cates DC Polarity visually!

HALLICRAFTERS 5-38
$39.50

$-40 (replaces
S20R)

$79.50
HAMMARLUND-HQ129X $168

Specker for HQ129X $10.50

THE DEFIANT! $83.95 complete

28 Watt Sound System, wired, ready to use!

A reljable amplifier with 2 mike and 1 phono inputs,

two 12”20 0z. 13 watt PM speakers with 25’ cables,

two 12”7 walnut 7 ply wall bafBles; one crystal miero-

phone with table stand and 15" shielded cable.

THE CHALLENGER! $69.95 Complete
23 Watt Sound System

Same as above except includes one speaker and bafle.

PHILCO BEAM OF LIGHTY
Belenfum Cell only, no holder ..............1.80
%mgmuiﬁd on all C.0.D. orders, 2%

sllowznce on orders of $25.00 ot
more scoompanied by paywent in full.

Write for
FRES CATALOG

AN
HKRAUVIVU suppLy &
ENGINEERING CO., Inc.

126 SELDEN AVE. DETROIT 1, MICH.
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SER-CUITS

(Continued from page 18)
adjustments permitting correct zero
setting for all ranges through one
front panel adjustment, range switch
for multiplier values and five jacks
for plug-in test-lead readings of a-c
and d-c volts, ohms, amperes and
milliamperes.

Measurement Ranges

Measurement ranges include: d-c
volts . . . 0-3, 0-10, 0-30, 0-100, 0-300,
0-1000; a-c volts (a-f, 20-15,000
cps) 0-3, 0-10, 0-30, 0-100, 0-300;
r-f volts (10 kc-300 me) 0-3, 0-10,

0-30, 0-100, 0-300; d-c current, 0-3
ma, 0-10 ma, 0-30 ma, 0-100 ma, 0-300
ma, 0-1000 ma, 0-10 amperes; resis-
tance, 0-1000 ohms, 0-10,000 ohms,
0-100,000 ohms, 0-1 megohms, 0-10
megohms and 0-1000 megohms.

E-L Vario-Tuner

Many have requested additional -
formation on the permeability-tuning
type units that were mentioned in the
editorial of the November issue of
SErvICE. In Fig. 2 appears a recently-
announced type Electronic Lab Vario-
Tuner, that offers many of the features
pointed out in the editorial. Tt consists
of an r-f tuned unit and an oscillator
section,

Tuner Features

Designed to cover the 540 to 1,620-
ke range, with an i-f of 455, the r-f
coil has an inductance of 220 micro-
henries =+ 29, tapped at 53 micro-
henries * 29%. The r-f trimmer ca-
pacity is 30 mmfd. Approximately 12
mmfd is added to this trimmer by the
input capacity of the r-f amplifier
tube.

To tune, a ribbon drive mechanism

LOOP ANTENNA

EXTERNAL AERIAL: CONNECTION

EXTERNAL GROUND CONNECTION

| st . < R

TUNING UNIT

Fig. 2. Electronic Laboratorics permeability
tuning unit connected to input of an a-c/d-6 re-

The E-L Vario-Tuner. Left, coil side; right,
trimmer side.

is used.

SERVICE MEN! For Immediate Delivery

National brand 20x20 150-volt condensers, 70¢ each,
10 for $5.95.

Power Transformer, Universal Mounting, 325-0-325
40/50 ma; 6.3V-2a; 5V-2a. $3.25.

Fluorescent Light lﬂlters 70¢ each, 10 for $5.95.

4 x 6 oval speakers—Almco magnet, $3.75 each

Tinned aerial wire—100 feet, 40¢ each.

Write for our latest bulletin, Dept. S-1

£

104 MAIN STREET,

Distributors of RADIO EQUIPMENT

POUGHKEEPSIE, N. Y|

ceiver. Loop shown in circuit is also an B-L unit
with an inductance of 147 microhenries.

~YOU GET PERSONAL SERVICE AT SCENIC—,

® MAIL ORDERS OUR S8PECIALTY o

SUPREME 585 v.t.v.m. 68.50 SIMPSON 215 voom. .......... $32.50
SUPREME 562 sudolyzer . 127.00 SIMPSON 260 vom, .......... 38.95
TRIPLETT 2405 v.o.m . 568.75 RCP 802-N tube & set tester... $53.30
TRIPLETT 2432 sig. gen........ 88.50 DUMONT 274—5" '!copo ....... 99.50
McMURDO-S8ILVER ‘“Vomax’ . 59.85 DUMONT 208-B 5°° ‘scope...... 235.00
McMURDO-S8ILVER ““Spsrx” .. 39.80 ELECTRONIC Design Volmhmyst 52.50

® NEW CATALOG AVAILABLE ON REQUEST @
25% depcsit should accompany C€.0.D. orders.

SCENIC RADlo & ELECTRONICS Co.
53 PARK PLAGE NEW YORK 7, N. Y.

J. V. Duncombe Co.
WHOLEBSALE DIST‘IBUTOR
ELECTRONIC EQUIPMENT, TUBES and PARTS
1011 West 8th Street . - Erie, Pa.
Phene: 23-548

ALL NATIONALLY KNOWN RADIO PARTS—AMATEUR SUPPLIES,
| NATIONAL UNIOM, BYLVANIA AND RCA TUBES

In PHILADELPHIA — — — it's ALMO
TRY US FIRST!
ALMO RADIO COMPANY

509 ARCH STREET - PHILADELPHIA &, PENNA.
Lo-3-0513 Lo-3-0513

GET TEST EQUIPMENT AT:

122-124 OUANE ST. - NEW YORK 7, N.Y. - BArclay 7-1840

TUBES-PARTS

RADIO DEALERS—SERVICEMEN

Send for our list of available tubes and repair parts.

Sylvania, Tung-Sol, Ken-Rad.

M. V. MANSFIELD CO,
937 LIBERTY AVE. PITTSBURGH 22, PA.

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of SERVICE at 52
Vanderbilt Ave., New York 17, N. Y., givind the old ss well as
the new addrees. and de this at least four weeks in advance. The
Post Office Department does not forward nagazmel unless youm psy
additional postage, snd we P mailed te the
old address. We ask yeur cooperation.
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OUR NEW
CATALOG
IS READY

PLUGCS

PILOT LIGHT SOCKETS

JACKS

BARRIER TERMINAL STRIPS

HARDWARE, etc.

The Herman Smith Catalog is a
volume that belongs in the "stock"
of every dealer and serviceman.
You'll find hundreds of items . . .
many of the hard-to-find variety.
All first quality . . . all fully guar-
anteed. Send for your FREE copy
today.

HERMAN H. SMITH, Inc.

405 44th Street, Brooklyn 20, N. Y.

MARCH OF DIMES
JANUARY 15-30

SERVICING HELPS

{Continued from page 30)

that the ave feeder is common to both
the r-f and i-f circuits. Therefore, the
first point to check is the .2-mfd bypass
capacitor. It is suggested that the ca-
pacitor in the receiver be removed
from the circuit when checking.

[he next point to check is the value
ol resistance in this circuit. An ap-
preciible increase in resistor wvalue,
more sthan 15%, may affect the re-
ceiver operation adversely.

The .2-mfd screen grid bypass ca-
pacitor should be checked next. The
use of a high value of screen grid by-
pass, say 5 mfd or more, will sometimes
improve the response. You should use
a capacitar with a voltage rating equal
to the plate voltage, since surges may
blow out a smaller voltage rated capac-
itor.

Since the cathodes of the r-f and i-f
amplifiers are tied together, a defec-

| tive bypass at this point would also in-

duce oscillation. In addition, an epen
interstage noise suppressor would
cause weak signals, or no signals at all.
In these days of tube shortages, it is
interesting to note that the three 50
tubes (omne not shown is the first audio
stage) could be replaced with a single
duo-diode-triode, such as the 6R7.

R-C AMPLIFIER

(Continned from page 14)

source is a diode, which itself draws
current, the fractional current drain of
the tube will not cause distortion. The
high plate-load resistance coupled with
the low-plate voltage supply would pre-
vent any appreciable current drain
with resultant damage to the tube.
This particular type of tube is designed
for a high value grid resistance.

6-SPEAKER PHONO

ol EET S
i

British plono model, the London Reproducer,
recently introduced in this country. Features
a 4-stage push-pull amplifier with three sets of
6J5 triodes and a pair of PX25 outputs. In
the first three stages, negative feedback is used.
Volume control between the second and third
stages is provided by twin resistance-capacitance
circuits shunted aoross the output of the second
stage, plate to plate, the capacitive portions
of the network providing bass compensation at
low-volume levels. Speaker system consists of
six 12” p-m units connected in parallel.

Y With this kit you're ready to

service upwards of 95% of the
standard radios. And you can keep
the kit complete by re-ordering indi-
vidual items.

CONTROLS and SWITCHES

Kit contains 17 selected volume and tone
controls. Most popular ohmages and taps.
Also 8 Ad-A-Switches—both s.p. and d.p.
types. Plus 4 Glaschms (glass-insulated
flexible resistors).

PLUS—-DATA and PLAQUE

Packed in a neat. sturdy. green-lacquered
steel cabinet (no adver:ising or outside label).
Kit includes Clarostat Volume Control Se-
lector and Authorized Service plaque. A big
$32.15 value; “specicl” to you at only
$17.791

Y Ask Our Jobber. . .

Ask for this “‘special”’—get yours before the
supply runs out. If you're not acqquainted with
the nearest Clarostat jobber, write us and we’ll
bring you together.

CLARDSTAT MFG. CO., tnc. '285-7 N.6th St., Brookiyn, N. Y.
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Order from LAKE!
You'll Make No Mistake!

RADI

CABINETS &
PARTS
™

NOW
AVAILABLE!

Postwar
2 Post

RECORD-
| CHANGER

| With luxuri-
_jous brown
dleather-

ette portable

case. 15”L.x
15 W, x 10” D. Latest electronic develop-
ments make this modern record-changer the

finest on the market today!
Changer........... $18.50
$8.95

Cabinet for same.....

DE LUXE RECORD-CHANGER and
AMPLIFIER CASE

De luxe changer case with ample room (?r am-
pllﬁer. QOverall dimensions: 2 L. x 16" W. x
10 H. Sturdly built of % plywood, de luxe
brass hardwa::‘ thr{:vugho;;% Iti;xde dimensiona:
15% L. x 14%" x

$12.95

Net ........ e

DELUXE
PHONO
CABINET

Covered in lux-
urious, genuine
brown leather-
ette, has de
juxe braes
hardware througnout, made completely of ply-
wood with brown plastic handle, has padded
top and bottom. Motor rd M’ x 144",
Ovérall dimensions 16" L x 15" W x 8"

.$8.95

Your net price. ......ccoiiiaenn...

Portable Phono-
graph Case of sturdy
durable plywood, in
bandsome brown
leatherette finish.

Inside dimension

” long, 14" wide,

* high. Has blank
motor board. As il
lustrated. Specially

=~ priced at

$6.95

Also blank tadle cabinets of walnut veneer in
the following sizes, with speaker opening on
Ief_tu front side: ("Note: *7 has center epeaker

)
= 8 Lx 8" Hx4e ®§1.83
g_—_%z bith: HiE ;im
T°=—10%" Lx?2”

*Speaker Opening in center of frocnt side.

All types of radio cabinets and parts are
available at Lake's Lower prices. A large
stock is listed in our catalog.

SERV:CEMEN— RETAILERS
Write todav for our mew, illustrated
16-page castalog NR-116. It's free. Get

on our mailing liss. Dept. D.

Write for our SPECIAL CATALOG en micre-
phones, amplifiers and seund equipment.

Lake Radio Sales Co.

615 W. Randolph Street
Chicago 6, lli.
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JOTS AND FLASHES

SERVICE SCHOOLS are now being run by
many manufacturers to train distributor
organization service manager and key ser-
vice personnel the latest techniques in both
business management and repair of mod-
ern equipment. Several distributors are,
in turn, presenting similar sessions for
local Service Men. Training certainly
appears to be a key item in servicing to-
day! ... The need for special provisions
for televiston antennas in new apartment
houses was stressed by Dan D. Halpin,
RCA television receiver sales manager at
a recent meeting of the Building Owners
and Managers Association in Philadel-
phia. Mr. Halpin described the recent
installations of the RCA Antennaplex
System in the Hotel Pennsylvania and
Hotet New Yorker to solve a multiple-
dwelling antenna problem. . . . Half-wave
and doubler power sipply systems are
analyzed in a 16-page Mallory technical
manual reprint now being distributed by
the Federal Telephone and Radio Corpo-
ration. . Milo Radio and Electronic
Corp. have been appointed exclusive dis-
tributors for the St. George Recording
Lorporation wire recorder. Unit, which
can be hooked up to any amplifier, also
plays standard records. . . . Del Wake-
man has resigned as advertising manager
of the Magnavox Company, Ft. Wayne,
Indiana and joined Ekco Products Com-
pany, Chicago, as advertising manager.
. . . A special television demonstration
room has been installed by the Fair Store
in Chicago. Up to eleven receivers can
be demonstrated in this room. . Wil-
liam Carduner, president of the British
Industries Corporation, recently sailed to
England on the Queen Elizabeth, .
A 3-color window display promoting
tubes has been prepared by Sylvania
Electric Products Co., Inc. . . . Frank
Folsom, executive vice president of RCA,
in charge of RCA Victor Division, has
received a certificate of appreciation
from the War Department. . . . Newark
Electric Company has acquired additional
office and warehouse facilities at 242-50
W. 55th Street, New York City. .
Edward Miller is now field representa-
tive for Snyder Manufacturing Company,
Philadelphia, . . ., Walter F. Marsh, sales
manager of Allied Radio Corporation,
has been delivering talks on wire record-
ers before various associations and clubs.
. . Folders describing - intra-video
antenna systems and television receivers
have been released by the Telicon Corpo-
ration, 857 Madison Avenue, New York
21, N. Y. ... Myron J. Morris is now
manager of the service division of ECA.
- A listing of exact duplicate controls
appears in the November issue of the
“Centralab Jobber Outlook”. . .. Paul K.
Povlsen has been named assistant to the
president of the Galvin Mfg. Company.
Mr. Povlsen was formerly vice president
in charge of production and engineering
for the J. I. Case Company, Racine,
Wisconsin. Charles Friedman has
been named sales manager of the com-
munications division, Radio Receptor
Company, Inc.,, 257 W. 19th Street, New

York. . . . Employees of Meck Industries
received a ‘“‘cost-of-living” increase re-
cently. Robert E. Sargent, Paul

Nichols and Walter C, Hustis, formerly

with Jefferson-Travis, have formed a

sales. represeantative company, Land-C-

elr Sales, Inc., 14-16 Pearl Street, New
ork.
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.. .our greatly increased production on Simpson Model
260 makes it available to you NOW at your jobber’s

The Simpson 260 is easily the world’s most popular set tester for
television and radio servicing. You cannot touch its precision, its
useful ranges, or its sensitivity in any other instrument selling for the
same price or even substantially more.

It has been a long time since we have been able to produce enough
260’s to meet the demand, because the 260 has consistently out-sold
every other remotely similar test instrument. The reason is simple:
it out-performs and out-values them all. Simpson advanced engincer-
ing and unyielding standards of quality and precision manufacture
enable it to sty accurate under conditions ordinary instruments can-
not survive,

Incidentally—production on other Simpson instruments is clear-
ing, too. We feel confident that it will not be long before you can
buy those Simpson instruments you have waited for.

Ask your jobber for the Simpson 260—he has it now!

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St., Chicago 44, }ilI.

WWW-americanradiohistornv.com

SIMPSON 260, HIGH SENSITIVITY SET TESTER
FOR TELEYISION AND RADIO SERVICING

Ranges to 5000 Yolts—Both A.C. and D.C.
20,000 Ohms per Yolt D.C,
1000 Ohms per Yolt A.C.

At 20,000 ohms per volt, rhis instrument is far
more sensitive than any other instrument even ap-
proaching its price and quality, The practically
negligible current consumption assures remarkably
accurate full scale voltage readings. Current read-
ings as low as 1 microampere and up to 500 milli-
amperes are available.

Resistance readings are equally dependable, Tests
up to 10 megohms and as low as 15 ohm can be
made. With this super sensitive instrument you
can measure automatic frequency control diode bal.
ancing circuits, grid currents of oscillator tubes
and power tube, bias of power detectors, auto-
matic volume control diode currents, rectified radio
frequency current, high-mu triode plate voltage
and a wide range of unusual conditions which can-
not be checked by ordinary servicing instruments.
Ranges of Model 260 are shcwn below.

Price, complete with test leads.... .. .. $38.95
Carrying case ... ...................... 5.55
Yolts D.C. (At 20,000 VYolts A.C. (At 1,000
ohms per volt) ohms per volt) Output
25 2.5 25V,
10 13 10 V.
50 3] 50 V.
250 250 250 V.
1000 1020 1000 V.
5000 5000 5000 V.
Milli- Micro-
amperes amperes Ohms
b.C.
10 100 0-1000 (12 ohms center)
100 0-100,000 (1200 ohms center)
500 0-10 Megohms (120,000 ohms center)

(5 Decibel ranges: —10 to 452 DB)
ASK YOUR JOBBER



8 TYPES
SERVICE
OVER 2500
AUTO
RADIOS

UNIVIBE...

N. U. AUTO RADIO VIBRATORS ARE BUILT FOR ENDURANCE!

1. Welded pole pieces for life-
time adjustment accuracy.

2. Snug fiting synthetic sponge
insulation for quiet operation.

3. Spot»welding of fingers, in
contact against each other and
the center reed, reduces voltage
drop in center reed assembly.

4. Vibration proof adjustment by
means of double-screw stack.

5. Pressure plate on top of stack
keeps stack tight under wnsion
over wide ranges of temperature.

8. Extraflexible roped wire leads
eliminate sirain and weakening.
7. Metal can, spun at bottom,
seals vibrator against dust and dirt.
8. Plated pins assur¢ minimum
contact resistance.

9. Face of center reed weight is
surface ground to improve mag-
netic coupling.

10. Center reed uniformly
stiressed 10 prevent breakage.

11. Specially tempered reed and
side contact arms.

12. Corrosion resistanc silver-
plated side contact arms.

13. Precision ground bakelite
spacers for structural and dimen-
sional stability.

14. Steel ring, molded into shock:
mount, centers and holds vibra-
tor upru.ht when can is sealed.

15. Neoprenc wafer in hermeti-
cally sealed vibrators effectively
sealsvibrator ag: unxunmoaphenc
pressure changes and moisture,

NEW LINE COVERS 97% OF ALL VIBRATOR REPLACEMENTS

Typical Synchionous Yibrator Consiruction

UNIVIBE —the complete 8-model vibra-
tor line—covers the replacement needs
of over 2500 auto radio models! Pro-
vides quick, easy replacement of worn
out vibrators in 182 makes of auto
radios, as old as 1936!

Think of it—97% service coverage
with only 8 fast-moving numbers—every
one a repeat profit producer!

Recgi‘gjn,g Tubes « Transmitting Tubes ¢ Special Purpose Tubes

Panel Lamps « Flashlight Bulbs » Ballasts » Volume Confrolt

NATIONAL UNION RADIO CORPORATION, NEWARK 2, N.J.

Yes, Univibe is right at the top in
quality. Well known “balanced reso-
nance” design, of cxtra heavy duty con-
struction, means 33% longer vibrator life
by actual test.

Here is another money-making radio
parts line for National Union dealers.

For immediate delivery order Univibes
today from your N. U. Distributor.

www americanradiohistorv com

Cathode Ray Tubes « Radio Sels ¢ Phototubes
« Condensers * Batleries » Auto Vibrdtors



