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Write For New Complete
JOHNSON

Condenser Catalog

|
-

TYPEC & D — Sturdily

constructed to give trouble-free
operation under the most se-
vere service, JOHNSON Type C
and D Condensers cost less than
any other quality condensers.
Features include sturdy con-
struction, heavy aluminum
plates .051" thick, Steatite insu-

TYPEE & F — Rugged and
compact, JOHNSON Type E and
F Condensers for medium and
low power transmitters have
more capacity per cubic inch
and occupy less panel space for
their rating than any other con-
denser on the market. Features
include Steatite insulation, sta-

TYPE G — The JOHNSON
Type G Condenser is widely
used as a neutralizing condenser
for medium and low power
stages. It's equally famous for
its outstanding performance in
grid and plate tuning at high
and ultra high frequencies.
Features include front and rear

TYPE H — Combining mini-
mum weight with small size,
JOHNSON Type H Condensers
are designed especially to with-
stand heavy vibration. Steatite
end plates prevent any possi-
bility of ‘‘short circuit loops"’
and permit panel mounting

TYPE J — & midget con-

denser with big condenser char-
acteristics, Type J has wider
spacing than most small types,
yet occupies little more space.
It is ideal for oscillator and low
power stages. Universal type
mounting brackets make pos-
sible a variety of mountings in-

MIDGET AIR VARI-
ABLES — Here are three of

the smallest air variables ever
produced.

SINGLE TYPE — Available in
four models: 1.55 to 5.14 mmf,
1.73 to 8.69 mmf{, 2.15 to 14.58
mmf. and 2.6 to 19.7 mmf.

TYPE N — When space is
limited, yet you need extremely
high voltage rating, fine adjust-
ment with uniformm voltage
breakdown rating throughout
the full capacity range, the
JOHNSON Type N Neutralizing
Condenser is the perfect answer.

lation and center rotor contacts
on all dual models. Both front
and rear shaft extensions permit
ganging.

Available in 52 different models,
single or dual sections, with
spacing varying from .175” to
500" and maximum capacities

from 50 to 1,000 mmid.

tor mounted above to reduce
capacity to ground, front and
rear shaft extensions that per-
mit ganging.

Available in 45 different models,
single or dual sections, spacing
045" to .125", and maximum
capacities from 35 to 500 mmfd.

shaft extensions and universal
mounting bracket and locking
nut.

Available only in single sections
with single end plate. Seven
models from which to choose.
Capacities from 3.5 to 52 mmid.
Plate spacing from .045" to .225"

with both rotor and stator
insulated from ground. Alumi-
num plates are .020” thick.
End plates are 114" square.

Available in 17 different models,
single or dual sections, spacing
030" or .080", and maximum
capacities from 25 to 100 mmid.

cluding chassis, panel or in-
side tube socket type inductors.
Steatite end plate.

Available only in single sections
with single end plate. Six differ-
ent models with maximum ca-
pacities from 7 to 102 mmid.
Plate spacing is .025".

DIFFERENTIAL TYPE — Avail-
able in four models: 1.84 to 5.58
mmf, 1.98 to 9.30 mmf, 2.32 to
14.82 mmf and 2.67 to 19.30 mmf{.
BUTTERFLY TYPE — Available
in four models: 1.72 to 3.30 mmf,
2.10 to 5.27 mmf, 2.72 to 8.50
rmmf, and 3.20 to 11.02 mmf.

Available in three different
models. Capacity range in each
type is approx. 1.5 mmid. to
10.5 mmid., peak RF breakdown
ratings at 2 MC ranges from
8,500 with the N125 to 14,500
for the N375.

( JOHNSONaWumem?W
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Be a RADIO Technician

Learn by PRACTICING in Spare Time

Face a BRIGHT FUTURE

My Course Includes Training in
TELEVISION, ELECTRONICS, FM

Want a good-pay job in the fast-growing
Radio and Television-Electronics industries?
Want to be boss of your own money-making
Radio shop? I've trained hundreds of men
with no previous ewperience to be Radio tech-
nicians. 1 can do the same for you! My train-
at-home method gives you practical experience
with BIG KITS OF PARTS I send. All equip-
ment yours to keep. You get Radio and Tele-
vision principles from easy illustrated lessons.

The day you enroll, I send EXTRA MONEY |
booklets. Use your know-how to make EXTRA N e L\ L \ 3 -

MONEY fixing Radios in spare time. The next ¢ o | ; Gf PRAC YCAL
step is your own Radio shop or a good-pay » : - EXPERFNCE
Radio job. , -

Think of money-making_ opportunities in Police, Arvia-
tion, Marine Radio, Broadecasting, Radio Manufactunng
Radio Reyalnng Public Address work . s of
even greater opportunities in booming Telenslon FM
and Electronics fields!

My s]ﬁcml DOUBLE FREE OFFER gives you actual

With Radio circuits you bald with
big kits of parts I send you. Prac-
tice with vacuum tube pow=r pack,
AM signal generator, “superbet’’ re-
ceiver, and many other circuits.

less adio repairi hort-cut bsolut 1 Y 4 5
P SR ¥ vou GET 7227550 2
qmckly, easxly you can get started. Send NOW p°e new - - Yo TH/S SET TESTER

B Early in my Course I send you Radio
! parts to build and practice with this
valuable set tester. You use it to

Acrual LESSON St S

, ' ¥ | i ] ?xmg neighbors’ _ Radios w:nle still
] & = : . earning.
i R E E N~ S ’- PARTS 70 BUN.D
Tells Radio repair short- - E f 2 ! 7'///5 MODER” k‘D/o

cutis Same coupon also en-
titles you to my 64-page I send you speaker, tube,
IS)%)(l;bE}SIg‘I]g\I’II‘SAEI%)A chassis, loop antenna,
TELEVISION £ transformer . . every-
E'LECTRONICS o thing you need -o build
P this powerful modern Ra-
See how quickly, dio in your own
easily you can home
start. Send NOW ! 5
). E SMITH, Pres., Dept.
8HA, Katl. Radlo’ inst.,
Izslllnmm 9,D.C.

_ I TRAINED THESE MEN 'aoo?ora mrk"ée'\”

Money-Making Radio Shn?N Time To Pay For N.R.). Course Tt 5, & BN P iesidbit Bont M
‘“National X - 3. residen ep
Radio Insti- Q E%rlf;g § National Radio Ir'|strtute. W'ashmgtcn 5, D.C. :
tute trained spare time . Mail me FRES, 3Sample Lesson and 64-page book. (No salesman
both my d cash to pay ' will call. Pleas= wrize plainly.)

broth&; and Pom
me. We now NAME AGE.. ...
have our ‘ Course by & 22

own Radio the time I [ ADDRESS

shop and more business Was graduated. The Na-

than we ecan handle.”— tional RadioInstitute Course 8 CITY ZONE STATE
JEREY McCARTHY, i tops!’— ALEXANDER § >ROVED FOR TRAT ]fn}mﬁ'ﬁz G. I BILL
ashington, D. C, KISH, Carteret, N. J. L----- v--g--"“ G L3 - e en s I @ WA
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EVERYTHING

YOU WANT......in a high quality

e Coverage: 540 kc to 54.5
Mc

e Five bands

e Accurately calibrated slide
" rule dials

e Full eiectricc;l bandspread
e Serigs noise-limiter

e Universal antenna input
o Built-in PM speaker

e Beat oscillator

e 2.5 watt avdio output

fow cost receiver Woael

hallicrafters New $-53

Hallicrafters Model S$-53 takes an important position in the
Hallicrafters line of high quality communications receivers.
Completely modern. Superbly engineered for top flight perform-
ance at remarkably low price. All the Hallicrafters built-in
quality features amateurs expect and demand in a good receiver.
Extended frequency range from 540 kc 1o 54.5 Mc in five bands.
Uses two Mc IF which positively eliminates all amateur station
images or repeat points within the ham bands. The strikingly
designed, edge lighted dial is precisely calibrated. A separate
bandspread control provides full electrical bandspread on all
frequency bands. Latest series type noise limiter circuit; voltage
stabilized oscillator ; iron core 1F's; built-in PM dynamic speaker.
Rich satin-black steel cabinet with satin chrome trim. Complete
with seven tubes and rectifier. 105-125 volts, 50-60

70 $79.50

cyclesAC. . . . . . . .« . . . .

Overall tuning range: 540 ke to 54.5Mc. Band 1: pancl. Input jack for record player pickup con-
540-1630 Kc; Band 2: 2.5-6.3 Mc; Band 3: 6.3- nection.
1.6 Mc; Band 4: 14-31 Mc; Band 5: 48-54.5 Mc. New superhet circuit uses: 1—6C4 oscillator;

Controls: main tuning, bandspread, band- 1—6BAG6 mixer; 2—6BAG IF's; GHG detector-
switch, RF gain, audio volume, tone control, AVC-noise limiter; 6SC7 BFO-1st audio; 6K6GT
noise limiter, standby-receive, phone-code switch, audio output and SY3 rectifier.
speaker-headphone switch and phone jack on rear Size: 127" x 678" x 7"

Copyright 1948, The Hallicrafters Co.

hallicrafters

RADIO

THE HALLICRAFTERS CO.
4401 W, Fifth Ave., Chicago 24, IMinois
MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT

«



MATCHED

TEAM
for

iN FM AND AM

SERVICING

’I:!AMWORK means easier work—

especially on your service
bench. These widely used units
have been designed to work
together, make your job easier,
cut down on the number of
equipments you need and keep
the jobs moving fast. This
combination is especially
recommended for visual align-
ment of AM and FM receivers.
Note the features—then

make a note to order—=now.

For more information on these

... GENERAL@ELICTEIC _. .
-3 JHeRAL SINIRSLDE 165 1 -

4 UNITS IN ONE

1. RF Oscillater. 2. FM Oscilla-
tor. 3. Crystal calibrator. 4. Vari-
able frequency audio oscillator.

Both RF' and modulation are
indicated on a duc! purpose in-
dicator tube.

High level output into 50 ohm
network to minimize stonding
waves.

Extremely wide sweep deviation
to permit study cof response
curves beyond band pass range.

lires up any FM or AM receiver,
stage by stage by visual align-
ment methods.

Wide frequency range— 100 KC
to 150 MC on fundamentals for

SIGNAL GENERATOR—TYPE YGS-3 OSCILLOSCOPE—TYPE CRO-3A

Exceptionally sharp trace—pin-
point focus. High brilliancy to
permit use in a well-lighted shop.

Length of trace can be expanded
to several times the tube diom-
eter, giving the same odvantage
as larger tubes.

Heavy case is an inherently good
shield from magnetic fields, pro-
vides rugged protection.

Normal deflection polarity:- ver-
tical is positive uvp, and hori-
zontal is positive to the right.

Due to its sensitivity, it can be
used with the YGS-3 Signal Gen-
erator for single stage alignment,

Exceptionally low price for this

units and other General Electric
Service Test Equipment write:
General Electric Company,
Blectronics Department, Elec-
tronics Park, Syracuse, New York,

versatile unit of exceptionally
high quality.

AM output and, up to 200 MC

GENERAL ) ELECTRIC

6 RADIO NEWS




learn Fast ... Earn Fast

HOME TRAINING
Planned For Your Needs

You Build All These
TESTERS . . . and MORE!

I give you a fine, mov-
ing-coil type Meter
Instrument on Jewel
Bearings — with parts
for a complete Analy-
zer Circuit Continuity
Tester. You learn how
to check and correct
Receiver defects with
professional speed and
accuracy.

Practice
Does It!

Soldering, wir-
ing, connect-
ingRadioParts
« . . building
circuits with
yourownhands
— you can’t
beat this meth-
od of learning.
‘When you con-
structthis Rec-
tifier and Fil-
ter Resistor
and Condens-

er Tester, etc., you get a really practical slant on
Radio that leads to a money-making future,

Building this Signal Generator and multi-pur-
pose Tester will give you the kind of valuable ex-
perience and practice that is so important as a
foundation for making good money in Radio. It
makes a breeze out of fixing Radios, and you don’t
have to spend money on ready-made Equipment.

VETERANS

APPROVED FOR G.I. TRAINING
UNDER PUBLC LAWS 16 AND 346.

August, 1948

PRACTICE WITH
YOUR OWN
HANDS!
Mind traoining
through hand
practice, that's
the only way to
LEARN ond RE-
MEMBER Radio.
11’s the most suc-
cessful of Home
Training methods.

LOW COST HOME

80 80 100

OVER
175 PRACTICA
EXPERIMENTS
You'll find out how

=, # al to build countless

m_.; Radio Circvits, {7
Vi You'll learn a new, %4
-

fast way to test
Radio Sets without
mfg. Equipment,

RADIO TRAINING!

Easy Monthly Payments!

The answer to the PRACTICAL results, I show
my Students lies in the way I train you. Not
books and lessons alone. But ‘‘sight demonstra-
tions” with real Radio Parts worked out with
your own hands. You LEARN! You UNDER-
STAND! You REMEMBER! Pay special atten-
tion to the quality and completeness of the Equip-
ment which comes with the Sprayberry Course.
You get a big 6 Tube Super Receiver and a 16
Range Meter Set-up for testing. When I put you
to work with the 8 big Kits of Radio Parts I
send you, you'll really LEARN Radio and learn
it RIGHT! You’'ll get the practical experience

SYMBOLS,**

Name-

‘“‘How ta Read Radio Diagrams and Symbols' and ‘How to
Moke Money in Radio, Electronics and Television.” immense,
proctical value to you ~— and they're yours FREE!

A OEE O OB W W T O B OB Ry

RY ACADEMY OF RADIO

F. L. Sprayberry, President .
2588 Sprayberry Building. Pueblo, Colorado

Please rush my FREE copies of ‘‘Mow to MAKE MONEY iIn RADIO, ELEC-
TRONICS and TELEVISION'’ and ‘‘How to READ RADIO DIAGRAMS and

and pre-conditioning you need to be useful in
Radio, and that’s what it takes to make money.
You don't need any previous experience. The
Sprayberry Course starts right at the beginning
of Radio — you can’t get lost!

Soon after you begin your Sprayberry Course,
I'll send you my sensational BUSINESS BUILD-
ERS. You'll learn how to get and do neighbor-
hood Radio repair jobs for nice profits and rich
experience. With the kind of Training 1 give you,
you will be able to set up your own Business, or
step into a good-pay job in Radio, Television,
FM, Radar, Industrial Electronics. Don’t waste
time! Make your start NOW !

Address

City

$tate

IR B (™meail in envelope or paste on penny postcard)




How to Solder Around
Corners...and Between

7% % RECORD.

Wiring...

THE EDITOR

RADIO NEWS ADOPTS NEW TITLE
To Be Known as RADIO & TELEVISION NEWS

FLEXITIP—loop
tip easily
formed—no re-
tinning.

Now that Television has definitely established itself as
one of the most potent forces in our American Way of Life,

fram hausing to it is axiomatic that we accept video and radio as being of

tip; gives greot- o .

er reach. equal importance to all radiomen, regardless of whether they

are servicemen, dealers, engineers, students, or manufac-

LONGER-
REACH 8"

BUILT-IN
TRANSFORM-
ER — compact,

co;nplere and 5 SECOND turers.
sate] HEATING — .
) walting mv:: Rapio News has long opposed the hush hush tactics of
SOLDERLITE— i\ Power. many television set manufacturers in their attempt to control
‘P°:“9h" the video service for their very own, and so we look with favor
ark., . .
v upon the recent unanimous recommendation on the part of
the RMA Service Committee to abolish the practice of a one
DUAL HEAT—

year factory guarantee on TV sets and that television set in-
stallation and maintenance (with standard RMA 90 day guar-
antee) be turned over to regular, established radio service-
men. It has taken a long, long time for certain manufacturers

single heat 100
wotts, dualheot
100/135 watts;
110 volts, 60
cycles.

Here's o tip from Weller— a Flexitip that is,
attached to a "longer-reach’” Weller Solder-
ing Gun. Form that flexible loop tip info any

shape you want ond see how it slides around
corners; between wiring, into the tightest
spots. Even when the job’s buried deep, Flexi-
tip ond the 8" Weller Gun will reach it.

But that isn't the only advantage of the
Weller Soldering Gun. Just check the 6 fea-
tures and see why it's called the “handful of
soldering convenience.”

Solderlite and 5-second heating means
hours and dollars saved—your Weller Gun
will pay for itself in a few months. And be-
cause the transformer is built in— not sepa-
rate —the Weller Gunis a complete, compaoct
unit, safer and easier to use. There's no need
to unplug the gun when not in use; heat comes
“on’" only when the trigger is pulled.

For laboratory and maintenance work, we
recommend the efficient 8" model—DX-8
with dual heat; or 4" types $-107 single heat
and D-207 dual heat. Order from your dis-
tributor or write for bulletin direct,

WELLER MFG. CG.

810 Packer Street - Easton, Pa.

to realize the many imperfections in their original operation.
We expect, then, an even greater need for more and more
technical information which will enable the serviceman to
better understand the new techniques now required in his
daily work and to give him training to meet the many new
problems that Television presents.

At this writing it is believed that television will sup-
plement rather than replace regular broadcasting. Produc-
tion of television receivers now exceeds a total of 400,000
units since the war. That’s an excellent showing, consider-
ing the fact that 175,000 units were produced for the entire
year of 1947. By the end of this year, it is predicted that be-
tween 600,000 and 750,000 sets will have come off the pro-
duction lines and that next year the total 1949 production
may double this figure. A 10% drop in AM receiver produc-
tion is expected this year, although production of FM sets,
auto radios, and portables continues to exceed 1947 produc-
tion figures. The end of this year should reveal that between
one-fourth and one-third of over-all sales (dollar-wise) will
be in TV. Service technicians can look forward with op-
timism to their stake in television.

In recognition of our responsibility to satisfy the ever
increasing demand for more and more technical material on
television, we have, beginning with this issue, changed our
title to more accurately describe our contents and format.

We are sure that our more than 200,000 readers will give
their enthusiastic approval to this important change.

And so after 29 years under one title, RApi0 NEwWsS will
henceforth be known as Rapio & TELEVISION NEWS.

8
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ALLIED has Everything New in Radio!

OO 0 OO POOOSEOOOOPONOOSIOOEOEOSIOEOSOOEOOSNOIOSPPOODS

NEW hallicrafters

Designed for Short Wave
Listeners and DX Fans

....O.....'...................

Developed and built especially for the SWL. Total tuning range
is 540 kc to 110 mc, continuously, covering world-wide Short-
Wave and special services, broadcast, and all FM channels between
27 mc and 110 mc. Features: professional slide-rule dial with
foreign Short-Wave stations and all services (marine, aviation, etc.)
located on the dial; 500 kc crystal calibrator; pointer adjustment
to set receiver on exact frequency; single knob tuning, 60 to 1
tuning ratio; each band separately illuminated; series type ANL;
4-position tone control; high-fidelity audio system; 8 watts output;
dual IF channels; six-step selectivity; crystal filter; record-player
input—plus a host of other desirable features. In handsome steel
cCahine]t, 20” x 10%” x 16", For 105-125 volts, 50-60 cycle AC.
omplete with tubes. Shpg. wi., 65 Ibs.
97.585. $X-62. NET, f.o.b. Chicago................ 200 $24950
Terms: $49.90 down, $17.63 monthly for 12 months.
97-780. R-42 Speaker. Bass-reflcx type, in matching metal cabinet

Shpg. wt., 20 1bs. NET .. ..ovveniiiivieneinvnnnnns $34.50
e 97.568. B-42 Tilt-Base. Chrome finished.
Shpg. wt.,, 6 lbs. NET................... 00000900 eeeteennan $7.50

505 TELEVISION TABLE MODEL

The immensely popular ditect-viewing Hallicrafters
TV receiver in a distinctively styled wood tatle
model cabinet. Here's perfected, clear, sharp, bright
Television at amazingly low cost. Provides a brilliant -+
picture 5%” long by 4” high—a full 23 sq. inch

There’s Only ONE COMPLETE
Radio Buying Guide —It's

picture area. Easy to operate: push-button station
selection, simplified contrast control, easy horizonzal
and vertical framing. Has built-in 6” x 4” oval PM
speaker; excellent sound. Overall size: 20%” long,
11” high, 17" dgep. For 10}51-125 volts, 50-60 cycles
. with tubes. LW, .

i, NET: folb Chicago ro. .42 7 $17950
Terms: $35.90 down, $12.68 monthly for 12 months.
Famons Model T-54. Same as above, but in furniture
steel cabinet, finished in rich silver-gray.

97.800. NET, f.0.b. Chicago ............... $169.50
Terms: $33.90 down, $11.98 monthly for 12 months.

ALLIED’S CATALOG!

Get the Radio Buying Guide that's used by
thousands of expert servicemen, engineers,
soundmen, Amateurs, builders and experi-
menters! Radio’s biggest catalog brings you
the widest selections of the newest and finest
equipment, at money-saving low prices. Get
every buying advantage at ALLIED—speedy,

expert shipment, the personal attention of 172 VYALUE.PACKED
seasoned radio experts—complete satisfac- PAGES. SEND FOR IT!

tion on every order. Get your ALLIED Cata-

log today!

FREF

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 3-H-8
Chicago 7, Minois
[ Send FREE 172-Page ALLIED Catalog.
[ Enter order for Hallicrafters Model....... i
[ Enclosed $............... O Full Payment
C} Part Payment {Balance C.O.D.}
[ Send ALLIED Easy Poyment Plan details and order blank.
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® CRL line of ceramic By-pass and Goupling
Capacitors:

® Capacitors gives you ceramic dependability and
permanence at a new low price! Packaged in a convenient eavelope,
Hi-Kaps are clean, easy to stock and handle. Wide range from
.000050 to .010000 mfd. Rating -— 600 WVDCL, 1000 V. flash tested.
Just out! New ceramic Hi-Vo-Kaps for television.and high voltage use {
10

Centralab parts

# Slotted Stup Shaft *C"

Vo
\
CELTN “Ados\fﬂ"

With CRL’s improved Adashafs Radiohms you can
CON1r°IS: carry a small stock of controls, yet he ready to
handle almost any kind of control replacement problem, No wiggle,
no wobble, no slip. Just insert shaft pilot in hole provided in control
stub shaft, and slip "C* washer into place. Available in all sizes for
all Model “M”. volume control applications. Six types of shafts.

RADIO NEWS



never let me down!”

— says Vernon Gosnell, Milwaukee, Wisconsin

Good replacement parts go hand in hand with good workmanship when
you’re running a successful service shop! That’s why Vernon Gosnell —
like thousands of other service repairmen — stocks a complete line of
Centralab service components. Compare quality . . . compare perform-
ance . . . compare price, and yod’ll see why radio servicemen everywhere
use CRL parts to increase the efficiency of their shops and give their cus-
tomers fast, dependable service. Build up your service business with quality
parts! For the complete story on the Centralab line, get in touch with your

Centralab Distributor!

“Gosnell Radio & Service Shop, Milwaukee,
Wisconsin, matches good workmanship with
Centralab quality parts,” says Vernon Gosnell, owner,
That means easier, faster service and repair . . . improved

customer satisfaction!

° Centralab offers you a complete line of Tone ° CRL’s Ceramic Trimmers are made in four basic

° > °
sw“c"es' Rotary Selector, Lever Action and Medium Duty Trlmmers' types with full capacity change within 120° rota-
Power Switches, which features a wide variety in both® laminated tion. Working voltages, 500 DC. Flash test, 1100 volts DC. Type

phenolic and steatite insulation. Available with shorting or -non- 8203 ranges from 2.6 to 35 mmf. Type 822—7 ranges from 2 to 50
shorting contacts. See your Centralab Distributor for further informa- mmf, Type 823 — 8 ranges from 5 to 125 mmf. Type 824 — 5 ranges
tion, or write direct for Catalog 722. from 11 to 35 mmf, Spring pressure maintains constant rotor balance.
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The New Model 247

‘TUBE TESTER
"’E‘,

Checks octals, loc-
tals, bantam jr.

N AN peanuts, television
\\ miniatures, magic
SN\ eye, hearing aids,
.~ > thyratrons, the new

type H. F. minia-
| tures, etc.
J

FEATURES:

Y New element se-
lector switch re-
duces possibility of
obsolescence. wWhen checking Diode, Triode
and Pentode sections of multi-purpose tubes,
sections can be tested individually. A special
isolating circuit allows each section to be
tested as if it were in a separate envelope.
W Checks for shorts and leakages up to 5 Meg-
ohms between any and all of the terminals.
%The 4 position fast-action snap switches are
all numbered in exact accordance with the
standard R.M.A. numbering system.

Model 247 comes complete with new speed-
read chart. Comes housed in handsome, hand-
rubbed oak cabinet sloped for bench use. A slip-

on portable hinged cover is in-
cluded fog outside use. Size$ 2 990
10347 x 834" x 53%4”. Only Net

The Model 650—An A.C. Operated

SIGNAL GENERATOR

105 Megocycles
% RF obtainable
, separately or mod-
| ulated by the Audio
| Frequency.

+ Audio Modulat-
ing Frequency—400
cycles pure sine
wave—less than 2%
distortion.

% Attenuation —3-
step ladder type of
attenuator (T pad).
Y Uses a Hartley Excited Oscillator with a
Buffer Amplifier.

% Tubes: 6J5 as R.F. Oscillator: 6SA7 as
modulated buffer and Mixer; 6SL7 as audio
oscillator and rectifier.

Model 650 comes complete with coaxial cable,
test leads and instructions, Housed in heavy
gauge grey c}rly;taglme cabinet with beautiful
two tone etche ront panel.

Size 9145” x 10”7 x P $3995
NET PRICE

The New Model CA-11

SIGNAL TRACER

Simple to operate

. . because signal
intensity readings
are indicated di-
rectly on the meter!

% Simple to operate—
only 1 connecting
cable—no tuning con-
trols. wHighly sensi-
tive — uses an im-
), proved Vacuum Tube
2 Voltmeter circuit.
YTube and resistor-
¥ capacity network are

built into the Detec-
tor probe. %wCom-
pletely portable—
weighs 51bs. and mea-
sures 57x6”x7”. yComparative signal intensity
readings are indicated directly on the meter as
the Detector Probe is moved to follow the Sig-
nal from Antenna to Speaker, Provision is
made for insertion of phones. The Model CA-
11 comes housed in a beautiful hand-rubbed

wooden cabinet. Complete thh$
probe, test leads and instructions.
Net

Available for immediate shipment from stock—
20% deposit required on all C.O.D. orders.

MOSS ELECTRONIC
DISTRIBUTING CO.

Dept. RN-8, 229 Fulton St., New York 7, N. Y.

___-———_....n.__..___...‘_-———_...__....___-“ o
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St Zudco

% Presenting latest information on the Radio Industry.

By RADIO NEWS’
WASHINGTON EDITOR

A NEW HIGH in receiver production has
been achieved during the past year ac-
cording to Paul V. Galvin, chairman of
the RMA set division. Reporting before
the 24th annual convenfion of RMA in
Chicago, Mr. Galvin disclosed that the
radio industry turned out 19,500,000
sets with a total manufacturers’ dollar
volume of $700,000,000.

During 1947, industry produced 1,-
200,000 FM sets, about 175,000 TV
models, 3,000,000 auto receivers, and
more than 2,500,000 portables.

Discussing production for the ’48-'49
period, Mr. Galvin said: “Probably the
peak of unit production is past and will
not be up as high this year, but the
increased dollar volume of FM and TV
receivers should largely fill the gap of
the industry’s lower unit volume.”

Max F. Balcom, RMA prexy, predicted
that television receiver production in
1948 will reach between 600,000 and
750,000 units, as compared with the
175,000 production of ’47. Mr. Balcom
also reported that 200,000,000 receiving
tubes and $212,000,000 worth of trans-
mitting equipment were produced in
1947,

Detailing the parts picture for '47-'48
and ’48-49 at the Chicago meeting, J.
J. Kahn, chairman of the RMA parts
division said that TV set manufacture
has been and will continue to be quite
a stimulus to component production. He
pointed out that this condition should
hold for several years, since the indus-
try estimates that there’ll be over two
million TV sets in the field by 1949,
over .five million in 1950, nine million
in 1951 and nearly fourteen million in
1952.

Good news indeed!

AN OUTSTANDING TRIBUTE was paid to
the engineering personnel of industry by
Dr. W. R. G. Baker at the Chicago con-
ference in his recording of the achieve-
ments of the RMA standards commit-
tees which met over 200 times during
the year to set up standards which ex-
pedited the adaption of technical de-
velopments to commercial uses with re-
sulting benefits to the public.
Standards prepared by the commit-
tees covered disc home recording, color
coding, intermediate frequencies, an-
tenna-to-set transmission line for TV
receivers, tube type designations, cer-
amic dielectric condensers, transmis-
sion lines for FM sets, drive pulleys,
amplifiers, vibrating interrupters and

rectifiers for
cycles.

According to Dr. Baker who is direc-
tor of the RMA engineering division
there were 59 committees involved in
receiver standard work, 11 in sound
activities, and 32 in a joint electronic
tube engineering council.

auto frequency of 115

THE CONTROVERSIAL BROADCASTERS CODE
of Ethics, presented a year ago at the
Atlantic City NAB meeting and de-
bated widely for many months, prompt-
ing a few omissions, a few additions and
a bit of rephrasing, has been accepted
by the NAB membership and become a
standard of practice.

Adopted were standards for news,
political, public affairs, religious, crime
and mystery, and children’s programs.

The- code is extremely frank. In the
crime and mystery program section, for
instance, broadcasters are told that
programs should avoid presgntation of
brutal killings, torture or physical
agony, the use of supernatural or cli-
mactic incidents which are likely to ter-
rify or excite unduly. The- code also
forbids the presentation of episodes in-
volving the kidnapping of children,
sound effects calculated to mislead,
shock or alarm the listener, and suicide
as a satisfactory solution to any prob-
lem.

In a section on contests the code
states that contests should offer the op-
portunity to all contestants to win on
the basis of ability and skill, rather
than chance. And broadcasters are told
to avoid programs designed to “buy’” the
audience by requiring it to listen in
hope of reward rather than for the
quality of entertainment.

Advertising and time standards for
advertising copy also appear in the code.
Rigid rules are provided, covering length
of time of announcements in multiple
sponsored programs, spot announce-
ments for products, or weather or time.

Bravo to NAB for this forceful code
which will be of much mutual benefit to
broadcaster and listener.

MR. AND MRS. J. Q. PUBLIC have invested
in their sets more than four times as
much as the broadcasters have invested
in their equipment. So stated FCC chair-
man Wayne Coy at the recent NAB
meeting in Los Angeles. He pointed out
that listeners spent 50 per-cent more
per year for new sets, tubes and re-
pairs than . . . “the whopping sum of

RADIO NEWS
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BIG WWS from DeForests Training, Inc.

6-tube “SUPER” [

. RECEIVER
B wY
J\ L 85

g,
NOW ... .2

can gef and
KEEP all of this equipment
to help you master...

RADIO —TELEVISION
ELECTRONICS at Home!
You LEARN-BY-DOING from building:

(1) A modern 6-tube Superhet Receiver with
MAGIC TUNING EYE, plus phono switch, tone con-
trol, and other features.

(2) A high grade, commercial-type MULTI-METER
with jewel bearing movements.

(3) Over 200 instructive experiments from
many shipments of Radio-Electronic parts, includ-
ing tools.

You mount your parts on individual bases
with spring clip terminals, enabling you
to build new circuits and to experiment
in a fraction of time normally required.

PLUS. .. the use of Learn-By-Seeing MOVIES.
Only D.T.1. provides this remarkable training ad-
vantage in your own home to help you learn
FASTER ., . EASIER!

~ PLUS...D.T.15 effective
EMPLOYMENT SERVICE to aid you in getting start-
ed in Radio-Electronics-Television.

Mail the coupon today for FREE FACTS on how
De Forest’s Training, Inc., sends you everything you
need to prepare and get started in America’s great
opportunity fields.

1F YOU PREFER, you can get your training in modern, well-equipped
Chicago laboratories. Write for details.

DeFOREST’S TRAINING, INC.

Chicago, lllinois
Associated with the DeVry Corporation,
Builders of Electronic and Movie Equipment
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Jewel Bearing
MULTI-METER

15

W Good pay ... fascinat- "
M ing work .. . a bright
future are buf a few
S advantages ahead of
trained men in the op-
portunity fields of
RADIO-TELEVISION-
ELECTRONICS. Write
for late facts about Tel-
evision, F.M., Radio,
Broadcasting, 2-Way
Mobile Radio, Train

Use of 16 mm

Radio, and other fast- HOME MOVIES @

moving branches. See M’;"

how D.T.. helps you o> &
‘glgef sfurfed &

© permitting over 200
fascinating,experiments

| in Radio-Electronics-Television.

-ﬂ.'

'/‘*ABOVE: In additien to
the Radio-Elecfronlc
equipment you keep,
you get the use of @ 16I

mm. Movie Projector
. .and many reels of film
- Jto speed your progress.

o
Many shipments of
Radio-Electronic parts,

MAIL THIS OPPORTUNITY COUPON NOW'
A-----------1

DeForest’s Training, Inc.
2533 N. Ashland Ave., Dept. RN-E8
Chicago 14, Illinois

Send me complete details showing how | may make my start
No obligation.

Name Age
Address Apt
City Zone State

[:] If under 16, check here [:] If a discharged veteran of E
for special information. World War I, check here,
5 .f kR _Foo0 Fo¥f 8§ B B |
13



Merit QUALITY o
with COST SAVING = Pl’Oflt

PROFITS begin with cost-saving. But it is not a saving unless it is
accompanied by Quality that insures performance. Quality, with
price economy distinguishes Merit Transformers.

Check these values with your local jobber.

MERIT UNIVERSAL LINE TRANSFORMERS

to couple various line jimpedances to a voice coil

Type List Ohms Impedance Mtg.

No. Price Pri. Sec. Watts Centers
A-2906 $1.90 500-1000-1500-2000 3.2,6-8 10 2%,
A-2907 3.25 500-1000-1500-2000 3.2,6-8 18 23
A-2908 3.50 500-1000-1500-2000 68,16 24 3%
A-2909 1.90 45-50 3.2,6-8 8 2
A-3005 1.50 500 3.2,6-8 5 2

Type Dimensions

No. Hia W. D. Mtq.
A-2906 15/8 213/16 11/2 F
A-2907 21/4 27/8 17/8 G
A-2908 21/4 31i/16 21/8 F
A-2909 15/8 213/18 11/2 G
A-3005 13/8 23/8 11/4 A

TROBUcrs OF MeRiy

.
_'—'-—"""'..—-..

-y

-—-—--__'

MERIT COIL & TRANSFORMER CORP.

TELEPHONE

4427 North Clark St. Long Beach 6311 CHICAGO 40 ILL.

14

$400,000,000 spent by advertisers on
the sponsorship of their programs.”

Commenting on the much debated
subject of FM broadcasting, Mr. Coy
said: “In my opinion it will be a red
letter day in the history of American
broadcasting when broadcasters make
up their minds that they can provide a
superior aural broadcast service through
the use of frequency modulation, and
direct their efforts to planning for that
conversion . . . We can have more FM
stations than we can ever have in the
standard broadcast band. This means
that more communities can be served
and that there will be more free com-
petition . . . The FM allocation plan pro-
vides for uniformity of power within
given areas of the country. This is not
an unimportant fact . . . It paves the
way for competition between stations
on the basis of quality of programming,
initiative, enterprise and imagination in
serving the public interest.”

Well said, Mr. Chairman!

FACSIMILE HAS AT LONG LAST won its
spurs and become a commercial service.
FCC approval, granted during the lat-
ter part of June, provides for the trans-
mission of 8.2-inch wide copy at 105
lines per inch.

Eleven stations have begun to sched-
ule faxcasts; WBNS, Columbus, Ohio;
WHAS, Louisville, Ky.; WGHF, New
York City; WCAU and WFIL, Philadel-
phia, Pa.; WQAM, Miami, Fla.; KPRO,
Riverside, Calif.; WBBB, Burlington, N.
C.; WCOB, New Bedford, Mass.; WAKR,
Akron, Ohio and KRSC, Seattle, Wash.

The use of either simplex or multi-
plex systems was authorized by FCC.
Commenting on the application of either
of these methods, FCC stated that while
the simplex system offered no technical
problem, the fact that no FM programs
can be broadcast while fax is on the air
might distract listeners and reduce the
listening or viewing audience. The multi-
plex system, providing simultaneous FM
broadcast and fax transmissions, is
the ideal system, but there are many
technical problems to solve. For in-
stance, methods must be devised to pre-
vent mutual interference. Under the
present FCC rules, fax transmissions
should not cause any degradation in the
aural programs below 15,000 cycles, an
objective which has not yet been at-
tained. FCC engineers believe though
that the problem will be solved and very
quickly.

Several wunusfially interesting tech-
nical definitions were included in a set
of new fax rules and standards. The
term “index of cooperation” was defined
as the product of number of lines per
inch, *“available line length” in inches
and the reciprocal of the ‘line-use
ratio;”” 105 x 82 x 8/7 = 984. The
“line-use ratio” is the ratio of the avail-
able line to the total length of the scan-
ning line, while the ‘““‘available line’”’ re-
fers to the portion of the total length
of scanning line that can be used speci-
fically for picture signals.

Simplex faxcasts will be allowed for
one hour between 7 a.m. and midnight,
while multiplexing systems can operate

(Continued on page 110)
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All major parts pre.
assembled.
Saves costly installa-
tion time.

field of television reception. Advanced Ward design and tilts in any plane, can be oriented in any

engineering makes receivers work to their highest degree direction to give sharpest focus possible.

Here's another “first” by Ward in the rapidly expanding | ) ORIENTING AND GAIN. Each bay
!
|
\

of efficiency. = Eliminates awkward or tricky installations.
That’s the opinion of satisfied set owners, service installers, i Permits hairline adjustments for utmost
and major set manufacturers, who are all directly inter- e gain on both ' the high and low band

ested in the improved performance of television. stations.

field testing, Ward now makes available a high band TV

array which can be stacked above the standard television ADAPTABILITY. Ease of combination of
elements, and independently oriented! Also new is a kit for | assemblies in basic kits makes "Magic
stacking two of Wards finest television assemblies into a ' Wand" Aerials more adaptable than ever

I
i
As a result of months of exhaustive scientific research and }
|

two-bay array for a greater gain than ever before, to the varying requirements of cach. in-

Sure, there have been other multiple antennas, but none stallation. This superior flexibility means

with the scientifically measured spacing and complete a highly specialized Ward TV aerial for
adaptability of the new Ward models. You can see the each purpose, with fewer models in stock,
difference yourself on the television screen when a “Magic no absolescence, and greater profits!
Wand” aerial is connected to the set. Write today for free catalog!

‘Send in coupon today for free copy of new Ward catalog.

Please send me free topy of your new catalog shownng latest fevelopments in television
aerials,

NAME . .. ___ S . e, SER N e i
ADDRESS__.___ e b e e e e P |
STATE . emmmmem CTY e |
IF JOBBER OR DEALER i
COMPANY NAME._ .. ... _. |

THE WARD PRODUCTS CORPORATION
DIVISION OF THE GABRIEL COMPANY

1524 E. 45th STREET, CLEVELAND 3, OHIO
IN CANADA: ATLAS RADIO CORP. LTD., TORONTO, CANADA
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NEW UNITS!?
NEW MARKETS:
NEW SALES!

for the

PICKUP (ARM AND CARTRIDGE)
No. UPA-002

ARIABLE RELUC

HESE three new General Electric units open up greater
and greater sales possibilities for the Variable Reluctance
Cartridge.

Tailored for this fast-moving unit, they fit a ready-made
market. Installation problems are simplified, labor is reduced
to a minimum, and performance is improved.

Order today—get sales rolling.
PICKUP (ARM AND CARTRIDGE). .. No. UPA-002

For 10 and 12 inch records

INCE CARTRIDGE

[T 4

This inexpensive Pickup has an immediate appeal for the
serviceman, high fidelity enthusiast and experimenters—in
fact, everyone who owns a record player.

This arm can be used with any record player without auto-
matic changer and provides excellent response with absence TRANSCRIPTION ARM
of undesirable resonance. TYPE FA-21-A

A mounting template js supplied with each Tone Arm.

TRANSCRIPTION ARM...TYPE FA-21-A

For Professional Use

Broadcasters, sound laboratories, recording studios and
wired music services will welcome this unit to simplify
turntable problems.

It’s easy on the operators—easy to spot in correct groove—
no instability worries.

PHONO PREAMPLIFIER...No. UPX-003—with RECTIFIER
(For 117 volts, 60 cycle)

This self-contained preamplifier solves a tricky, laborious,
installation problem for the busy serviceman. Installations
can be made quickly, easily, profitably. The unit is ready to
operate when attached to the set—just plug it into the near-
est available outlet,

For complete information on these three units
write: General Electric Company, Electronics
Park, Syracuse, New Y ork,

PHONE PREAMPLIFIER
5907 No. UPX-003

 GENERAL (%) ELECTRIC
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..on s Sansallonally MW 1949

SUPER DE LUXE

AM-FM
CHASSIS

30 pavs TriAL

Har= is the last word in raGo
ermmeering . . . a powerful world-
raiging, magnificently-toned rado that
is wnsurpassed for performance, selectivity,
seastivity, and advanced emgineering features. Uses
th=ee latest-type tuibes, rectifier and tuning indicator:
th-ee 7A7, three 744, two 7C5, cne 7A6, one 7Q7, one 6BAG,
one 6BEG6, one 6C<, one 6aL5, one 5U4, one 6U5. Comes com-
pletz= with satin s-ripe copper finish front panel attached, Magna-
Tema Loop Aerial and giaat 14%3” Electro-Dynamic Panascnic Spzaker.
Reguires only a few minuses to :nstall, plug in and play. LOW FACTORY
PRICES ... EASY TERNS. .. 30 DAYS TRIAL. Send TODAY “>r FREE 1949
M.cwest Radio Catalog of separate Chassis and beavtiful Consale zrd Table models.

A Complete Line of FINE RADIOS and RADIO- = S
PHONOGRAPHS ... Available in SEPARATE = | Induseihe
CHASSIS Like the POWERFUL SERIES 16 AM-FM

- Model above or in COMPLETE CONSOLES like this... : Valume and Sead Indicton

Beautiful Aud::lzyvﬁlcoh%ver
SYMPHONY GRARND FIDEL-A-STAT
AM-FM Radio-Phonograph with Color-Ray Tone Selection
TELEVISION Audio Switch-Over TRI-MAGNADYNE

and NEW Intermix AUTOMATIC Coil System
RECORD CHANGER ..Plus NO-DRIFT FM

A Magnifice 1t musica iastrument and

a mesterpiece of cab net design—the .nd many other fentures
fines: Midw=st Fadic in 26 yeer- of o
manufacture Offrrs world-ranging sa-

dio reception ani newest auzomatic i : /
Intermix Record Chang-ng Phonogreth. gw
Uses Series ¥6 Suser Eeouxe AM-7M 0T 7€ k '

Chasais. Giant 145’ Panasonic Speak-
er; T-i-Magradyre Cou. System; Bui t- FILL 'N' COUPON AND MAIL TODAY OR JUSY

In Lcop Ant=nna. Othsr luxuricus eon- SENE RAME AND ADDRESS ON Jc POSTCARD
sole end tabl= model cabinets availstle 2 s

with Series 16, 12, and 8 chassis—on MIDWEST RADIO & TELEVISION CORP.
Easy Terms and 30 Days Free Trial.  Bpgpt, 371, 909 Broadway, Cincinnatl 2, Ohlo
Pioase send me your new FREE 1949 Catalog.,

NAME

ADDRESS

. ERES e E RS ES

]
WOIY i ZONE_ STATE . ..
o 0 159 0 0 0 D 0O S 0 N N 0 O N O O

Dept. 371 CINCINNATI 2, OHIO
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RIDER MANUALS 7ea«

VOL. XVl (17)

Should be eover your
bench NOW!!

Factory-facts on FM os well as AM rodio
receivers ond ollied equipment of 115
manufacturers. Record chongers and wire
recorders.

Rider-Exclusive ."clorified-schematics",
break-down every multiband job into in-
dividual diagrams of circvits os they exist
with eoch turn of wove bond or equip-
ment switch.

The separote "How It Warks" book ond
the Index comes with the Monual ot no ex-
tro cost. Explains the theory of new rodio
circuits and elaborates on the mechonical
innovations of the sets covered by the
Manual.

1648 PAGES, PLUS "HOW IT WORKS"

' “We have never
seen anything to take
their place”
qud N. W. SCOTT, JR.

Manager of the Service Dept,
BRITTS RARIC SERVICE, Orlondo, Fla.

""We have depended ypon the aythorita-
tive data in Rider Manuals for years,
We have never seen anything to take
their place, for the efficient, profitable,
successful operation of a radio ter-
vicing business.

THAT'S WHY WE

BOOK AND INDEX . . . $15.00

voL 1 JUST OUT &Ll — L ons)

RIDER |
MANUAL

OVER 1400 PAGES
(but the equivalent
of 2000 pages)
PLUS, 2 Separate Books, "HOW IT
WORKS' and INDEX, .. Complete $15.00

Circuit descriptions, adjustment of various
trimmers, traps, transformers, etc., voltage
and resistance readings, alignment instruc-
tions, parts lists, schematics, patterns, chas-
sis views, wove forms. Everything needed
on 1946-1947 television receivers (com-
plete and kit) of 34 leading manufacturers.

208 page "How It Works" book covers
underlying theory of television. Transmission
and reception, frequency standards, an-
tennas, vorious portions of television re-
ceivers.

Television

“"HOW IT WORKS"
Available Separately

If television is not yet in your areo, it will
be soon. Here is theory you want, $2.70

ALWAYS HAVE A
COMPLETE SET.”

You, 00—
NEED ALL 17

vos RIDER P A manua

Out in September

“The first industry-wide service manual cov-
ering products of all leading manufacturers
of PA amplifying systems, manufactured
since 1938 to date. Schematics, voltage
dota, resistance values, capacity valuves,
parts lists, etc. "HOW IT WORKS" explains
theory of various designs employed in dif-
ferent types of amplifier systems, the serv-
icing of PA systems, using sine wave and
square wave means of checking, methods
of rapidly locoting faults. Everything you
need. Approx. 2000 Pages. . ,$18.00

ngew MANUALS

Volume XVHt . . .$1500
* Yolume XVI 8.40
. R Volume XV 18.00
! Volume XIV to Vil
|‘f {ea. vol) 15.00
. ; Volume Vi . 11.00
Abridged Manuals | to V
‘g {one vol.} . . .$17.50
y Record Changers and |
Recorders 9.00

Master Index, covering

Manvals,Vols. [to XV 1,50

SUCCESSFUL |

SERVICING

by‘u F, RIDER ‘PUBLISHER, Inc.; 404 Fourth Avemue;, New York 16 Export Agent:Rockelnternational Corp., 13 E. 40th St.,N.Y.C.Cable ARLAB

NOTE: The Mallory Radio Service Encyclopedia, 6th Edition, makes reference to only one source of Radio Receiver Schematics~—Rider Manuals.
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You are needed in the great, modern Radio, Television and Electronics in-~
dustry! Trained Radio technicians are in constant and growing demand at
excellent pay—in Broadcasting, Communications, Television, Radar, Research
Laboratories, Home Radio Service, etc. National Schools Master Shop Meth-
od Home Study Course, with newly added lessons and equipment, can train
you in your spare time, right in your own home, for these exciting oppor-
junities. Our method has been proved by the remarkable success of Na-
fional Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schools Course Inctudes
not only basic theory, but practical train-
ing as well—you learn by doing, We send
you complete standard eguipment of pro-
fessional gquatity for building various ex-
perimental and test units. You advance
step by step until you are able to build
the modern superheterodyne receiver
shown above, which is yours to keep and
enjoy. You perform more than 100 ex-
periments—build many types of circuits,
signal generator, low power radie trans.
mitter, audio oscitlator, and other units.
The Free Books shown ahove tell you
more about it—send for them today!

NOW.' New Professional Multitester Included!

This versatile testing instrument is port-
able and complete with test leads and
batteries. Simple to operate, accurate and
dependable. You will be able to quickly
locate trouble and adjust the most deli-
cate circuits. You can use the Multitester
at home or on service calls. It is de-
signed to measure AC and DC volts,
current, resistance and deeibels. You will
be proud to own and use this valuable
professional imstrument.

August, 1948

Lessons Ay
and
Instruction

Material Are Up-to-date, Practical, Interesting.

National Schools Master Shop Method Home Training gives you basic and
advanced instruction in all phases of Radio, Television and Electromics. Each
lesson is made easy to wnderstand by numerous illustrations and diagrams.
All instruction material has been developed and tested in our own shops and
taboratories, under the supervision of our own engineers and instructors. A
free sample lesson is yours upon request—use the coupon below.

Here’s Just a Few of the Interesting
Facts you Learn with the

FREE MANUAL
Routine for diagnosing Radio Troubles.
Preliminary inspection of Receivers.
How to Test and Measure Voltages.

Both Home Study and Resident
Training Offered

APPROVED FOR
VETERANS

How to Test Speaker-in Audio Stages.
How to Trace the Circuit and Prepare
Skeleton Diagram.

6. Complete Reterence Table for Quickly Lo-
cating Receiver Troubles.

o w o

Check Coupon Below
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OVER 100 BARGAINS

EVERYTHING BRAND NEW
Money Back Guarantee

ONE POUND FINEST ROSIN SOLDER...
7 1LNS TUBE, Sylvania, Ilst pnce $2. 65..
CATHODE RAY TUBE, #7BP7.....
LINE CORD, 6 feet, complete with’ plug.
TOGGLE SWITCH SPST ...
ANTENNA HANK 15 ftr. on hondy spool
TWIN LEAD-IN WIRE 300 ohms, 100 ft.
TWIN LEAD-IN WIRE, 300 ohms, 500 ft.
TWIN LEAD-IN WIRE, ‘306 ohms, 1000 ftt.
CO-AX CABLE, RGS9U 72 ohms, 100 ft.
C0-AX CABLE, RG59V, 72 ohms 500 ft.
ZIP CORD, 20 gauge, 1000 f
PHONO AMPLIFIER, incl. 3 tubes.‘
PHONO MOTOR, including turntable
CRYSTAL PICK-UP, incl. hardware .........
’” CARTRIDGE, fits most pick- ups
67152 V. BATTERY, personol portable type
45 'VOLT BATTERY, 514" x 315" x 13,"..
4{ VYOLT BATTERY, 43/4")(31/3”)(11/4"
100 ASSORTED CONDENSERS .001 to .02
100 ASST. PILOT LIGHTS, #44 #47, ete.
100 ASST. SOCKETS, Ioctol, octal, min.....
100 ASST. KNOBS, screw and push on....
100 ASSORTED RESISTORS, 1, watt.
VOL. CONTROLS, w/s, SOK V2 or | meg
4”7 PM SPEAKER, alni. #5, 1-0z. mag..
5" PM SPEAKER alni. #5, 1-0z. mag
6” PM SPEAKER, alni. #5, 1-0z. mag
8” PM SPEAKER, alni. #5, heavy mag.

- $

15
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IO" PM SPEAKER, alni. #5, heavy mag..

12” PM SPEAKER, alni. #5, heavy mag. 7.50
OUTPUT TRANSFORMER, to match 50L6.. .39
OUTPUT TRANSF., push pull (2—25L6) .59
OUTPUT TRANSFORMER, match 6V6...... 65
QOUTPUT TRANSF., push pull (2—6V6) 79
OUTPUT TRANSFORMER universal ._........ .95
A.C.—D.C. CHOKE .39
t.F. TRANSFORMER, 456Kc .39
OSCILLATOR COIL, 456Kc...... A9
FM,—I.F, TRANSFORMER 10.7me. ... .83
€M, LIMITER TRANSFORMER, 10.7me...... .83
FM, DISCRIMINATOR TRANSFORMER...... .83
FM, OSCILLATOR COIL .. 19
FM, AERIAL COIL 19
FM, VAR, CONDENSER 88 to 108 mc .95
SELENIUM RECTIFIER, 100 ma ... ... . .59
ANTENNA LOOP, for A.C.-D.C. radios.... .39
RESISTANCE CORDS, 150 or 180 ohms...... 39
AUTO RADIO ANTENNA, side mount. ... .95
AUTO VIBRATOR, stondord 4 prong . 119
TELE. FOLDED DIPOLE ANTENNA, 7.25
ELECT. SOLDERING IRON, 60 woﬁs 1.77
ELECT. SOLDERING IRON, 100 watts.. 2.36
TOGGLE SWITCH, DPST .. ... ... .25
TOGGLE SWITCH, DPDT 37
VARIABLE CONDENSER 4AU/I62 mmfd.. 68

VARIABLE CONDENSER triple 420 mmfd 1.
RADIO CHASSIS, 6 tubes or less ..
100—TUBE CARTONS GT type ... ..
100—TUBE CARTONS peonut type

RADIO TUBES — KNOWN BRANDS

Each

80, 5Y3GT, 5Y4GT, 6C4, 9002.. .42
35W4, 2515, 25Z6GT, 3525 .45
6F5GT, 6J5, 65A7, 65K1 ssQ7 47
36, 37, 77,78, 6Hs, 6D6. . 49
12AT6, 12BA6, IZBES 1sz1 .49
125A7, 12SK7, 6F6GT, 15 .49
6)7, 6K1, 6Q7, 6SF5, 65N7. .55
3545, 3516, 50BS5, 50L6.... .55
43, 6A7, 6AB, 25L6, 125R7.. .59
1ASGT, 1A7GT, iH5GT, IN5GT. .59
AR AR

h 0 3Q4, 3Q5, 354. d

14A7, 14B6, 14Q7, 3Q Y4, st _23
6ACT, 6L6G, 70L7, 11723 .95
1LCs, T1LH4, 1LAS6, 117Z6.. .95
25A6G, 117LIGT, 117P1GT . 1S
Per Hundred Each
.001—600V 3.95 16—150V .. 18
.002—600V 3.95 20—150V . 25
~003—600V 4.40 20/20—150V .26
.005—600V 4.40 30—150V .. .28
.006—600V 4.40 40/40/-20-150V .44
.01—600Y ... 4.40 SO[BO—ISOV .. .44
.02—600V 4.95 8-—450V . 27
.05—600Y . 4.95 16—450vY .. 36
Jd-—600V ... 7.20 16/16—4SOV .59
.25—600V 12.50 20—450V .39
5—600V . 17.50 30—450V 47
10—50V . 18.00 40—450v .59
FM CONDENSER & COIL KIT B X1
TELEVISION I.F. KIT, incl. peak coils...... 13.77

INTER-COM. SYSTEM, used as baby sitter 12 95
BROOKS INVERTER, 50 watts . 95
VM RECORD CHANG ER..

DETROLA RECORD CHANGER .

BROOKS RADIO DIST. CORP.

80 VESEY ST., DEPT. A, NEW YORK 7, N. Y.
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Brig. Gen. S. H. Sherrill

Stephen H. Sherrill was graduated from West Point
in 1917 and served as a Cavalry Commander during
World War 1. He took post-graduate work in com-
munications at Yale and then served 4 years as an
instructor in ROTC at Carnegie Tech. From 1930 to
1932 he attended Command and General Staff Schaool
later serving 4 years as Officer in Charge of Procure-
ment Planning District in northeastern United Siates.
For six years he was on Staff and Command duties
at Fort -Monmouth and in 1939 graduated from the
Army War College. After 3 years' service on the
War Department General Stuff he was appoinied a
Brigadier General and commanded ihe training
center at Camp Kohler, Drew Field, and Fort Mon-
mouth, retiring on January 1, 1946. Since that date
be has organized the Army Signal Assocration,
now the Armed Forces Communications Association.

(]CCURRING in a period of a strength-
ening of the nation's defenses, with
a plain need for unity of action in the
strengthening process, and with com-
munications and electronics of greater
importance than ever before to the mili-
tary, the Armed Forces Communications

Association’s convention at Dayton,
Ohio, May 10-11 held much serious
business.

It was fitting to the point of coinci-
dence that the Association’s second con-
vention—its first under its new name,
and its first since unification of the
services—should have been held at an
Air Force installation and nearby city.
For this year begins the rebuilding of
the Air Force, with its communications
and electronics developments taking a
large part in the rebuilding. Appropria-
tions for research, development, and
procurement on these phases have been
sharply boosted.

One of the youngest chapters in the
AFCA, the Dayton-Wright unit as host
to the convention had done a bang-up
job in setting the stage for the meeting.
The chapter president, E. H. Bobzean,
Assistant District Manager of the Ohio
Bell Telephone Co., solicited the aid of
individuals and businesses in Dayton
and wound up with practically the en-
tire community giving him solid back-
ing on the arrangements.

The schedule set up for the conven-
tion events was divided between two
different days, but actually the program

was contained within less than twenty-

four hours. It was a fast round of meet-
ings and talks, beginning with a ban-
quet Monday evening, and winding up
with a quick tour of exhibits and de-
monstrations at the Air Force's Wright-
Patterson base Tuesday afternoon. For
the latter alone an entire day would not
have been sufficient for a thorough ex-
amination of the recent developments

in electronics, communications, photo-
graphy, and aircraft.
At a national defense symposium

Tuesday morning, the AFCA members
heard Maj. Gen. Harry C. Ingles, former
Chief Signal Officer and now President
of RCA Communications, Rear Admiral
Earl E. Stone, Chief of Naval Communi-
cations, Maj. Gen. Francis L. Anken-
brandt, Air Force Communications Di-
rector, and Maj. Gen. F. O. Carroll of
the Air Material Command, outlined the
nature of their respective functions.
General Ingles, discussing both civilian
and armed forces communications, urged
the military services not to provide
communications services encroaching on
the function of the international tele-
graph carriers, stressing the need for a
strong civilian industry to serve the
armed forces in peace and to afford a
sizeable nucleous of facilities in the
event of all-out mobilization.

At the banquet Monday evening, Brig.
Gen. David Sarnoff, President of the
Radio Corporation of America and Presi-
dent of the AFCA, read a message from
President Truman to the convention,
and then delivered his report as chief
executive of the Association. Gen. Sar-
noff stressed the need for cooperation
of military and civilian interests to keep
the nation's communications ready to
meet a national emergency.

Thomas J. Hargrave, Chairman of the
Munitions Board and President of the
Eastman Kodak Company, outlined the ob-
jectives of his organization, announcing
that single service procurement is vir-
tually an accomplished fact. General
Joseph T. McNarney, Commanding Gen-
eral of the Air Material Command (re-
sponsible for the far-flung research and
development activities at Wright-Pat-
terson), discussed the Command’s goals.
Another speaker who outlined mobiliza-

-tion aspects was Brig. Gen. H. A. Shep-

ard, Chief of the Material Command’s
Procurement Division, who spoke at the
Tuesday morning symposium.

Tuesday afternoon the AFCA conven-
tion visitors, by bus convoy, made a
fast round of the enormous Air Force
installation, Wright-Patterson Field. In
the electronics-communications division
they saw displayed a lightweight naviga-
tional radar, a radar height finder used
for tracking the V-2 in upper atmos-
phere research, electronic equipment for
measuring radome properties, radar
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Great drama comes to television in NEC telecasts of Theatre Guild presentations.

How wide is "Broadway”?

To all the world “Broadway”
means 1he theatre. So when NBC,
in October, 1947, introduced regu-
lar telecasts of Theatre Guild pra-
ductions, an expansion of “Broad-
way” began—and some day it will
be nation-wide.

Today, if you live in a television
area almost anywhere from Boston
to Richmond, the new “Broadway”
of television runs past your door.
Now ycu can see great plays, pro-

fessionally performed by mofed
actors. That's news, exciting news,
to lovers of the theatre.

Celebrated artists run through
lines and action before keen-eyed
RCA Image Orthicon television
cameras. At your end of the pic-
ture, on an RCA Victor home tele-
vision receiver, action is sharp,
clear, detailed . .. and voices
flawless.

That television can make so im-

portant a contribution to American
entertainment is in good part the
resull of pioneering and research at
RCA Laboratories. Such research
enters every instrument bearing the
name RCA or RCA Victor.

When in Radio City, New Yaork, be
sure to see the radio, television and
electronic wonders.at RCA Exhibition
Hall, 36 West 49th Street. Free edmis-
sion. Radio Corporation of America,
ECA Building, Radio City, N. Y. 20.

P
m RADIO CORPORATION of AMERICA
L=
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MP-103
List Price
$12.00

HIGH FIDELITY — VARIABLE RELUCTANCE

MAGNETIC
PHONO-PICKUP

" Revotutionizes Record Reproduction”

SERVICEMEN ... Satisfied customers are your best salesmen, and the
amazingly improved record reproduction with the LEAR magnetic
phonograph pick-up is a sure winner of these customers.

In this variable reluctance pick-up LEAR engineering has developed
a “knee aclion” permanent sapphire stylus that steps over surface noise
and actually transforms old style record reproduction into full, rich,
mellow tones. It minimizes surface noise and assures full tonal beauty
of sound on all installations. Fits practically any pick-up arm with-
out alteration.

This is the reason more servicemen are turning daily to the LEAR
magnetic phonograph pick-up as a means of extra profit with assurance
of customer satisfaction. Don’t wait! Write today for complete discount
price list.

LEAR PRE-AMPLIFIER

To Complete Your
Sound Installation

The new improvcd LEAR pre-amplifier pro~
vides addilional amplification when used with
MP-103 LEAR magnelic pick-up. Connects
directly to old crystal cartridge input. Leads
of convement length are provided for con-
nection into existing equipment. Two position
switch permits high fidelity response to re-
cordings. Can be furnished with an adapter
to permit fast installation

A-172
List Price
$9.90

FACTORY REPRESENTATIVES — DISTRIBUTORS:

A few choice territories are still available for
these and other fine LEAR electronic products.
Write today, giving full details.

110 lonia Ave. N. W. Grand Rapids 2, Mich.
22

gunsight, radar control equipment, elec-
tronic beacons used in upper atmosphere
research, freon cooled AN/APT-4, me-
chanical oscillation cathode-ray tube
indicator, convectron tube, high inten-
sity cathode-ray tube for daylight view-
ing, a collection of slot and flush-mount-
ed antennas used in aircraft and guided
missile installations, a model of a low
frequency loran ground station with
1000-foot antenna, AN/ARN-7 radio
compass, airborne distance measuring
equipment, v.h.f. command set, Air
Porce combat interphone system, em-
ergency rescue equipment, including
AN/URC-2, AN/URC-4, AN/URQ-2, and
AN/CRN-16, roto bridge for automatic
circuit testing, experimental mercury de-
lay line, two-gun storage tube, various
lens antennas, control mechanism for
constant level balloon, radio control and
telemetering equipment installed 1in
P-80 drone, precipitation static research
equipment installed in C-45, night fight-
er equipment installed in P-82-F, se-
quence selectot and electronic controls
installed in a C-54 push-button aircraft.

For next year’s meeting the AFCA
members have- an invitation from the
Navy's Communication Chief, Admiral
Earl E. Stone, to be present at whatever
Naval installation may be decided upon
for the 1949 national convention. Said
Admiral Stone, “I should like to second
the suggestion made by General Sarnoff,
and hope that the Armed Forces Com-
munications Association’s third annual
convention will be held in an area
where the Navy may serve as your
host.”

* % %
AFCA Chapter News

Atlanta

Mr. Daniel A. McKeever, of the J. E.
Hanger Co., has been elected President
of the Atlanta Chapter, and Mr. John L.
H. Young, of the Southerrn Bell Telephone
& Telegraph Company, has been elected
1st Vice-President.

Cieveland

The second annual meeting of the
Cleveland Chapter was held on May
26th at the Cleveland Engineering So-
ciety. Mr. Oliver Henderson conducted
a discussion on “Microwaves” as the
feature of the meeting.

Decatur

The Decatur Chapter held a dinner
meeting on May 20th. Among the guests
was Mr. Charles Harris, Manager of the
new General Electric plant which was re-
cently established in Decatur for the
manufacture of plastic products. The
principal speaker was Mr. Kingsley W.
Given, Chief, Lecture Branch, Chemicals
Division of General Electric, who present-
ed an illustrated lecture on plastics. A
joint outing, in the form of a river trip
and barbecue, is being planned by the
Decatur and St. Louis Chapters for the
latter part of July or early August.
Fort Monmouth

Over 100 members and guests attend-
ed the Fort Monmouth Chapter meeting
on May 28th at Gibbs Hall. Col. William
A. Beasley was installed as the new
Chapter President. A demonstration of
the latest in color photography was pre-
sented by Mr. H. C. Harsh, Manager of

(Continued on page 162)
RADIO NEWS
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How Much Competition Have You
... For Your Present Job—For a Better Job?

Enjoy Security and Good Pay! Step Ahead of Competition into
a BETTER RADIO JOB with CREl Technical Home Study Training.
Protect your future today—keep ahead of the man who is
waiting for your job—plan for the better job that can be yours.

°nce again, employers can -afford to be “selective”, particularly
when so many ambitious, young men have entered the radio
industry  since the war. This means you must improve your
technical ability not only to meet the industry’s new developments,
but to meet the job competition you are now facing.

You may have “gotten by” up to this point. Bat, if you are
like many other radiomen, many of the recent technical advances
have passed you by. Radio-electronics developments of the past
few years call for an entirely new understanding and knowledge
of technical radio practice.

If you have had professional or amateur radio experience
and want to make more money, let us prove to you we
have the training you need to qualify for a better radio
job. To help us answer intelligently your inquiry—please

state briefly wyour background of experience, education
and present position.

Capitol Radio
Engineering Institute

An Accredited Technical Institute
Dept. RN-8, 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices: New York {7) 170 Broadway ® San Francisco (2) 760 Market St.
August, 1948

—icS \

We invite you to see, without obligation, just what CREI home
study training can do for you. Beginning right now CREI can
provide on-the-job-training that is practical and thorough. You
will find it helpful in your daily work right from the very first
lessen. You can “go all the way with CREI” from introductory
basic principles (for the man with limited experience) to advanced
training and specialized subjects (for the man with greater
experience)~ No matter what your experience, CREI has a
course for you.

The facts about CREI and what we can de for you are
described intereslingly in our 24-page booklet. It is well worth
reading. Send for it today.

VETERANS! CREI TRAINING AVAILABLE UNDER 6. I. BILL

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

T6th and Park Road, N. W., Dept. RN-8, Washington 1D, D. C.

Gentlemen: Please send your free booklet, “CREI training for
your better job in Radio-Electronics,”” together with full details
of your home-study training. I am attaching a brief resume of
my experience, education and present position.

Check field of greatest interest:
[J PRACTICAL RADIO-ELECTRONICS [J PRACTICAL TELEVISION

[0 BROADCASTING [] AERONAUTICAL RADIO ENGINEERING
[0 RECEIVER SERVICING [ INDUSTRIAL ELECTRONICS
NAME 1 — -
STREET E—

CITY - _ZONE.
O | AM ENTITLED TO TRAINING UNDER G.

23




(N)

BC1068A Radar & Television Reve (G)
BC 684 35 W FM Trans. 27-38, 9MC (N)
TS13 Handset with &’ cord and plugs (N)
T17 Shure Mike with push to talk (N)........
TU6-10B Tuning Units from BC375 (G)
Tuning Unit from BC312 (G)
Portable Amplifying Megaphone (G)
BC1073A Wavemeter, 150-210MC, 19 tubes (G)
P20 Magnetic 2000 ohms Headphones (N)
Sperry Amplifier—4 tubes—Servel Amplifier (N)
SCR195 Walkie Talkie with spare parts (N}
CW3 110V AC Recvr with extra tubes & coils (N)
SCR522 Complete with all cables, Dyn., crystals {E)...
Rhombic Antennae—2200° #14 Copperweld, 50" 200 ohm every-
thing complete except poles, line (N).
3 Round foundation meter calibrated in microphones to build into
Dynamic Mutual conductance Tube Tester—with Schenatic............
Unused and guaranteed perfect
Usedbut guaranteed good

Brand New (E)
(G)

$39.95
24.95

2.95

99

2.89

1.29

39.95

17.95
2.49

3.95
69.95

.. 24.95
39.95

24.95

Radar Receiver B6=1068A

Guaranteed excellent con-
dition. It is a “"Hot’’ receiver
for the ““Ham’ and short
wave experimenter covers
ing the 174 to 210 MC Tele-
vision band. Has individu-
ally slug tuned antenna R.F.,
Detector and oscillator cir-
cuits resulting in maximum
sensitivity; contains 2 R.F.
and 5 1.F, stages detector
and video amplifier. Com-
plete with 110 volt AC

!
i 14 obcs $39.95

VHF TRANSMITTER

Here is one of the great-
est offerings in war sur-
plus! Hundreds sold at
$20 and now closed out
at an amazingly low
price.. Brand new, Bat-
tery operated (6772 v B
and 1/, v A). Frequency
80 to 105 mc. Complete
with 2—1 G4 tubes and
full instruction ‘manual.
Ready to go on the

baiteries . $6.95

CLOSE-OUT

out Switch

Nuts, etc.

KIT #6 Asstd Ballast Tubes & Line Bglllusts
KIT #7 Asstd Hardware—Screws, Rivets,
KIT #8 Oetal Sockets—Wafer

KIT #9 Octal Sockets—Plastic with Flgnge

Special!! All 9 Kits for $9.00

ATTENTION!

SPECIALS ON

PARTS KITS

KIT #1 Asstd Mica Condensers—Unmarked
KIT #£2 Asstd Resistors 12W-1W

KIT #3 Asstd Condensers—Tubular Bypass
KIT #4 Assn:l~Condensers—E|ectro|iﬁc2
KIT #5 Asstd Potentiometers—with & with-

100 for $"5°

100 for 1.00
& 1.00

s for 2.00
10 for 1.00
ofor 1.00
10 1b. for 1.00
25 for  1.00
ofor 1.00

GE 2 Round
Simpson 2" Round
Tripled 2/ Square
Sun 2 Round

GE 3" Square

PANEL METERS
All Meters Brand New

and Guaranteed

0-500 D.C.-M.A, ..... 2.97
0-15 D.C.-V. «c..... 2,97
0-40 D.C-V. ....... 297
0-300 D.C.-V. c.ovai. 2.97
0-150 A.C.-V, ....... 3.49

100 WATT

L3 . =
Bendix Transmitter
separate E.C.O.,

These can be easily converted
to 20—-40—-80 meters. Crystal
required for 10 meters. Each
electronic coupled oscillator
dial has 3000 divisions en-
abling quick precision ‘shift-
ing. This transmitter was con-
structed of the highest quality
of precision parts, with lab-
oratory precision. Four sep-
arate output tanks; one 4-po-
sition selector channel switch
having seven sections which
changes the ECO, IPA and
output tanks simultan-
eously.,— BRAND NEW,

ly. =
e " $49.95

s —
e >

BC-728A &y

6 tubes (3-1T4, 1-1RS5, 1-1S5,
1-354) 2.6 MC in 4 bands.
Easily converted to Broodcast
band with instructions fur-
nished by us. Push button
controlled, has R.F. stege and
avdio output stage to drive

speull:er. Ccémplete with- 47
speaker an

schematic ...... $9095
T5-13

Hand- ‘
set

Combining a 200 ohm carbon
mike and 2500 ohm ecrphone
with butterfly switch for talk-
listen. Has 6” flexible rubber
cord with 1-PL55 and 1-PL&8
plugs attached.

Brand New..... $2o95

UN RADIO

938 FSTREET. N.W.WASH. 4. D.C.

CRYSTALS

In the greatest purchase of radio transmitting crystals ever made
by one wholesaler in the history of the Radio Parts Industry, Sun
Radio acquired title to over a half million dollars ($500.000.00) of
Army Surplus, precision built, exactly tooled erystals in moisture
proof holders which are shock mounted. Please note that erystal
shipments of 6 or less are packed in cloth containers to expedite
handling. . . . No worry because all crystals are shock mounted
and guaranteed delivered perfect. All crvstals have Army MC har-
monic ratings but Sun encioses directions for deriving the correct
fundamental frequency in kilocycles,

CRYSTALS WITH A MILLION USES

Fractions Omitted

ke ke ke ke ke ke ké ke ke ko
412 420 429 437 445 462 469 479 490
413 422 430 438 446 463 470 481 491 438 507 518
414 423 431 440 447 466 472 483 492 501 508 519 c
415 424 433 441 448 468 473 434 493 502 509 522
416 425 434 442 451 ]
418 426 435 443 453 475 487 485 504 512
419 427 436 444 477 488 496 505 515

LF. Frequency Crystal For Crystal Controlled
Standards Frequency Signal Generators
Xe o Xo Standards 525ke

450 454,166 461,411|,, o-336ke  1526,388 531,944 536, H1

451,388 455,556 464,815 | 10 1e Brreinig (327,777 533,333 537,500

452,777 459,259 465,277| Mounted in_low 529,166 534,722 538,888
loss 3 prong hldr. |530,555
99¢ each

$3.89 each 99¢ each

ASSORTED MISCELLANEOUS FOR HAM AND
CRYSTALS GENERAL USE

Fractions Omitt
[acfionsOmiled Fractions Omitted

;gko g;gko gg;kc gggko 387ke
388
390ke 395ko 402ke 405ko 408ko
i 39 each| " et e iy
priced at a fraction of the cost | 393 398 i
of their holders alone. 394 404 79¢ each
CRYSTALS Crystals from BC 6 10
FOR SCR 522 34" Spacing — 2 Banana Plugs
5910ke 7350 2045 2258 2360 2532 3322
6370 5330 2105 2260 2390 2545 3510
6450 7580 2125 2282 2415 2557 3520
6610 7810 2145 2300 2430 3202 3550
7930 2155 2305 2435 3215 3570
2220 2320 2442 gggg 2520
945
$1.29 $1.29 3
each each 3995

* Payments must accompany order. Enclose 20¢ for postage and
handling. Minimuin order—3$2.00 plus postage.

o Crystals are shipped packed in cloth bags inasmuch as they are

k shock mounted, All shipments guaranteed.

(’ N
RHOMBIC ANTENNA KIT

CONSISTING OF:

2200 Ft. wire No. 14, AWG,
Copperweld

9 spacer insulators

1 lightning arrester protec-
tor (Viso Glow)

50 ft. 2 wire cable, 200 ohm
transmission line

12 wire rope clips

3 sheave pulleys

24 ft. flexible wire, filler
rope

50 ft. wire, 5/16” mes-
senger, G.S. |

Plus many other items, including steel thimbles, ground
rod wire, guy clamps, thimbleye nuts, curved machine
bolts, round washers, line support turn block, porcelain
tube, line support insulator, galvanized iron shield, lag
secrews, screw eye insulator.

THE PRESENT MARKET COST OF
THIS AERIAL EXCEEDS $150.00 24 95
OUR PRICE COMPLETE (less poles). .. [ ]

RADIO NEWS
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Representing new

Two Reflex Radial models from

h.
24-inch to 10-inch.

highs in performance . . . new lows
in price.

* Four Reflex models from 24-inch to 9-

inc




“For Unfailing Dependability

cive ve OHMITE"

You can be sure the resistors, rheostats, and tap switches
you buy will provide accurate, dependable service if they’re
made by Ohmite. Every Ohmite prodact is designed and
constructed to stand up under severe operating conditicns

. to give extra performance . .. to withstand the effects
of shock, vibration, temperature extremes, altitude, and
humidity. This extra performance is the reason thousands
of particular parts buyers are regular Ohmite customers. ® Close Control

RHEOSTATS

All ceramic and metal. Winding is perma-
nently locked in vitreous enamel. Metal-
graphite contact brush insurcs perfect
contact with negligible wear on the wire.
Available in 10 sizes from 25 to 1000 watts.

® Vitreous-Enameled

RESISTORS

Vitreous enamel permanently locks and
insulates each turn of wire on ceramic core.
Prevents shorts, conducts generated heat
away. All types and resistance values from
5 to 1500 watts.

® High Current
TAP SWITCHES

Compact, dependable, and convenient to
operate. Heavy, one-piece ceramic body is
unaffected by arcing. Five models, A.C.
ratings 10 to 100 amperes.

Write Today for

Ohmite Catalog EE i
No. 19 Qa7
Provides 16 pages of € B
useful data on the selec- = 1@/
tion and application of e

rheostats, resistors, tap 4
switches, chokes, at- : .
tenuators, and other t, o

equipment.

OHMITE
MANUFACTURING COMPANY
4884 Flournoy S%., Chicago 44, Il

?e 2 owcth

MIITIE

RHEOSTATS * RESISTORS « TAP SWITCHES « CHOKES « ATTENUATORS
26 RADIO NEWS




Now Available! STANCO

midget
REPLACEMENT
TRANSFORMERS

DESIGNED FOR PERSONAL PORTABLE TYPE RADIOS

SINGLE PLATE TO VOICE COIL . . . Two primary impedance
ratings are offered in the STANCOR A-3328 and A-3329 output
transformers. These will match the majority of output tubes com-
monly used in personal portable-type radios.

The A-3328 is interchangeable with RCA Part Number 37806.
It is designed to match a single tube 4,000 ohm plate impedance
to a 3.5 ohm voice coil for use with tubes such as the 154 and 354.
It has 13/” mounting centers and a small depth dimension to insure
a fit in all cases. Overall dimensions are 134¢" H. x 215" W.x 1" D.

List Price . . . $1.45

The A-3329 is similar to the A-3328 in all respects with the excep-
tion that it matches a single tube plate impedance of 8,000 ohms
to a 3.5 ohm voice coil and is used with such tubes as the 1C5-GT,

Combination Plate and Filament

1G5-G, 1Q5-GT/G, 154 and 3S4. L ULTRA-COMPACT SIZE
List Price . . . $1.45 The STANCOR P-6348 is a special,
midget size plate and filament trans-
DESIGNED FOR SPECIALIZED SERVICE APPLICATIONS former for small four- or five-tube
receivers using either a type 6X4 or
HUM-REDUCING TYPE... The STANCOR A-3330 is a special 6X5 rectifier tube. Primary operates
output transformer with an extra tap on the primary winding for from 117 volts, 60 cycles; high volt.
in hum-reduction circuits. The primary matches a single 2,000 agehwindingidclingesiis0holis C T
LS e [ y A S & at 60 ma.: 6.3 volts center tap wind-
ohm plate and the secondary is designed for use with a 3.5 ohm ing delivers 2.75 amperes. Mount-
voice coil. Maximum allowable primary D.C. is 50 milliamperes. ing area is 2346" x 211446". Mounts
Used with such tubes as the 25B5s, 25B6, 25L6, 35A5, 35L6 and ina STANCOR type "M" mounting

by two bolts with 1294," between
centezs. Overall depth is 234",

List Price . . . $5.95

5O0L6. Maximum audio power is rated at five watts. Overall dimen-
sions are 134" H. x 233" W. x 135" D. Mounting centers are 2.

List Price . . . $2.10

FREE! GET STANCOR’S NEW CATALOG TODAY?

Stancor’s new catalog 140H contains important technical data and approximately
400 catalog items. Contact your authorized Stancor distributor or write direct

~OR!

sandardize o STANCOR 7 TRANSFORMERS

STANDARD TRANSFORMER CORPORATION « 3580 ELSTON AVENUE . CHICAGO 18, ILLINOIS
August, 1948 27
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A reut step forward . . . Atlas Alnico-V-Plus

Super-efficient magnetic assembly. Energy per
unit volume over three times as great as any
used before. Traditional Atlas Quality and
Fidelity to. Precision are incorporated in all
these new developments. Keep step with
Sound Advancement with Atlas Sound.

PD-8V New
Atlas stream-
lined Hi-Fidel-
ity Alnico-V-
Plus Driver
Units.

PD-5V All Arlas
PD-V Driver
Units are com-
pletely Mag-
netically
Shielded . ..
entirely Her-
metically
Sealed.

PD-3V All Attas
PD-V Driver
Units have full
phenolic un-
breakable dio-
phragms,

Werite for

New lllustrated
_ Catalog.

ATLAS <

CORP.
1451—39th Sireet,
BROOKLYN 18, N. Y.

-
=

TPI5V New Atlas
Alnico-V-Plus Dual
Projector. Also in
larger mode! TP24V.

HU-24V All Atlas
Speakers have new
unbreakable Alnico-
V-Plus Driver Units.

HU-15V Maximum
efficiency as repro-
ducer, utmost per-
formance as micro-
phone in talk-back.

MICROPHONE
STANDS — Atlas is
outstanding in Qual-
ity, completeness
and variety of mod-
els produced.

MILTON S. ROTH is the new Jobber Sales
Manager for Rudiart Corporation of Cleve-
land. —

For six years prior \ :
to the war, Mr. Roth
was Outside Service
Manager for one of
Cleveland’'s largest
contract dealer serv-
ice organizations.
During the war he
spent several years in the Signal Corps
serving as a ‘roving” inspector. He
joined the Radiar: Engineering Staff in
August, 1944 and has since held several
positions with the company. He has
served as a project engineer, antenna
engineer, and engineering and produc-
tion coordinator during his association
with Radiarr. He has since relinquished
all but the post of antenna engineer to
assume the new jobber sales manager's
position.

% FY =
D. E. WESTON has “cen named assistant
sales manager for standard line re-
ceivers in General Electric Company's Re-
ceiver Division.

Mr. Weston joined General Electric in
1937 in the Appliance and Merchandise
Department at Bridgeport, Conn.

Following separation from the Navy
in 1945, he returned to the company as
radio sales manager or General Electric
Supply Corporation at Nashville, Tenn.,
a position he held until his new appoint-
ment.

* * &

DR. J. HOWARD DELLINGER, Chief of the
Central Radio Propagation Laboratory
of the National Bu-
reau of Standards,
retired recently after
40 years of govern-
ment service.

_ He is known both
here and abroad for
fundamental re-
search in radio and
also for his work with the national and
international conferences held to dis-
cuss radio problems in the past 35
years. A major achievement in the re-
search field was the discovery of the
simultaneous occurrence of solar erup-
tions and radio fadeouts, since called
the Dellinger Effect.

In the advisory field, Dr. Dellinger or-
ganized the Interdepartmental Radio
Advisory Committee which is responsi-
ble for the assignment of all radio fre-

quencies used by departments or

agencies of the Federal Government,
and has served as chairman of the com-
mittee several times.

Dr. Dellinger will act as a radio con-
sultant and adviser and will continue
his present work as chairman of the
Radio Technical Committee for Aero-
nautics.

® ¥ %
H. H. SILLIMAN has been appointed Gen-
eral Radio Sales Manager of the Westing-
house Electric Supply
Company at the
héadquarters office
in New York.

Mr. Silliman has
been connected with
the radio industry in
various executive ca-
pacities for the past
20 years. He has been associated with
such companies as Thomas A. Edison Luc.,
United American Bosch ‘Corporation, and
Detrola Corporation. He was most recent-
ly connected with the Bendix Radio Di-
vision of Bendix Aviation Corporation
where he was manager of distribution
and later merchandising manager.

He will be responsible for over-all
radio sales management for the Wessng-
house Electric Supply Company.

* * *

JOHN H. HAUSER has been named to the
post of assistant manager of the dis-
tributor sales de-
partment for Sylvania
Electric Products Inc’s
Radio Division.

Mr. Hausar joined
the staff of Sylwania’s
distributor sales de-
partment in 1941.
During the war he
was transferred to the cathode-ray de-
partment where he served as a produc-
tion engineer to simplify and increase
efficiency to meet wartime production
demands. In 1944 he set up and directed
the company’s war surplus disposal pro-
gram. He was appointed supervisor of
the distributor sales department in
January, 1946.

He will maintain his office at the
company’s Emporium, Pennsylvania
plant but will report to H. H. Rainier,
manager of distributor sales in New
York.

® * &
KENNETH W. SICKINGER has been named
assistant advertising manager for Zensth
Rudio Corporation of Chicago.
Mr. Sickinger has been associated
RADIO NEWS



Safety......

The cop on the beat that protects your home . . . guides children

across the street — he offers an important factor of safety in
community life! And so it is with the patented construction feature
of the RADIART VIBRATOR — the mica stacks! Because of this
mica detail, sudden shifts in load peaks to high voltages are
taken in stride, because they are designed to carry an overload!
The resulting longer life and more dependable, longer per-
formance means more satisfied customers for you . . . and yet
this expensive feature costs no more! Just another factor that
has helped build RADIART VIBRATOR superiority, and made them

the fastest selling in the field.

The Radiart Corp.

CLEVELAND 2, OHIO

EXPORT: SCHEEL INTERNATIONAL, INC.
4237 N, LINCOLN AVE., CHICAGO 18, ILL.

August, 1948



WEATHER:
FAIR
and PROFITABLE

GOOD NEWS

FOR RADIO SERVICE DEALERS EVERYWHERE

RAYTHEON
Radio Receiving Tubes®
Speciol Purpose Tubes

Transmitting Tubes

Heoring Aid Tubes

RAYTHEON BONDED DEALER PROGRAM
BUILDS STEADY, PROFITABLE SALES

Newton, Mass., July ’48 —Everybody talks about the need
for building public confidence in radio repair work. Raytheon
has done something about it! The makers of Raytheon Re-
ceiving Tubes working with the Raytheon Distributor in
your locality have swept away this on¢ big barrier to profitable
volume. How? By making available to qualified Service-
Dealers’ Shops an iron-clad 90-day BONDED guarantee
on labor and parts backed by the hundred million dollar
assets of the Western National Indemnity Company.

FREE INSURANCE!

Raytheon pays for this Surety Bond. It doesn’t cost you a
cent! But, my! what a magnet for attracting and holding cus-
tomers. The Raytheon BONDED SERVICE GUARANTEE
spells confidence to all who see it displayed, and confidence
is the essence of successful radio service today. Your Raytheon
Distribitor has a bond for you. See him, today.

the Raytheon Tube Distrib

“BOND” OF LOYALTY CEMENTS"
RAYTHEON DEALER AND DISTRIBUTOR

The Raytheon Bonded Dealer Program links
you with the best parts distributor in your town

utor. Ask us to put

him in touch with you so he can tell you all about
the Program and how you can make the most of it.

*|ncluding the new Raytheon
Banto! Tubes for simplifying
your fube stack problem with
no loss of sales, Write for
full information.

RAYTHEON MA“NUFACTUWINQ COMPANY '-@2,

RADIO RECEIVING TUBE DIVISIO

N

e g

R

" NEWTON, MASSACHUSETTS . CHICAGO, ILLINOIS «LOS ANGELES, CALIFORNIA 3
. = - 2 - 3
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with the radio industry since 1942 when
he joined Belmont Radio Corporation as
government contract manager of the
company. He held this post until 1946
when he became buyer of radio and ap-
pliances for Oakes & Company of Chicago.
He joined Zenith from the radio division
of Stewart-Warner Corporation, where he
was advertising manager.

* * %

E. H. VOGEL, manager of the radio sales
division for General Electric from 1936
to 1939, has return-
ed to the company
as a member of the
staff of Dr. W. R. G.
Baker, vice-president
and general manager

of General Electric's
Electronics  Depart-
ment.

Mr. Vogel’s head-
quarters will be at the company’s new
Electronics Park plant in Syracuse, New
York.

As an advertising and sales executive
for a number of prominent companies,
Mr. Vogel has specialized in the field of
merchandising since 1919 when he
joined Kohbler Industries as advertising
manager. Four years later he became
advertising and merchandising manager
for the American Piano Company. Mr.
Vogel held that position until 1930 when
he left to become advertising and later
sales manager for RCA Victor. After
leaving General Electric in 1939 he be-
came vice-president in charge of sales
for Farnsworth Television and Radio Cor-
poration. He resigned from that position
in 1947.

ESE T
RADIO ELECTRIC SERVICE CO. OF PENNA.,
INC. has announced the removal of its

North Philadelphia store to a new lo-

cation at 3412 Germantown Avenue,
Philadelphia.

The new store provides over 11,000
square feet of space. Harry Brown, man-
ager of the store at the old location, will
continue to be in charge at the new site.

* % ¥
WILLARD W. JOHNSON is the new Gen-
eral Sales Manager of Lynn Stewart Co.,

Chicago area distri-
butors for

Arvin e
radios and appli-
ances.

Mr. Johuson has
been Chicago district
manager of the Na-
tional Pressure Cooker
Company for the last
three years and
prior to that time was associated with
Minnesota Mining and Manufacturing Com-
pany and General Mills in sales capacities.

Lynn Stewart Co. maintains offices at
150 North Wacker Drive in Chicago.

* % ¥
BENDIX RADIO DIVISION has announced
the appointment of two men in the re-
ceiver field.

E. K. Foster, factory manager for eight
years, has been named to the post of as-
sistant general manager in charge of
radio and television production. He will
have complete charge of all phases of
the company’s broadcast, television, and

(Continued on page 147)
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As dial systems have been improved, so also
have the means of keeping them at top effi-
ciency.
frames, developed in Bell Telephone Labora-
fories, are constantly at work sending trial
calls along the telephone highways. Flashing
lamps report anything that has gone wrong,
and the fault is quickly located and cleared.

Even before trouble appears, test

If trouble prevents one of the highways
from completing your call, another is selected

BELL TELEPHONE LABORATORIES

New York Telephone Company
men watch as a crossbar dial sys-
tem reports to its test frames at
exchange "Watkins ,"" New York.

A Dial System Speaks for ltself

at ence so that your call can go through with-
out delay. Then on the test frames lights flash
up telling which highway was defective and on
what section of that highway the trouble
occurred.

Whenever Bell Laboratories designs a new
tefephone system, plans are made for its main-
tenance, test equipment is designed, and key
personnel trained. Thus foresight keeps your
Bell telephone system in apple-pie order.

EXPLORING AND INVENTING, DEVISING

AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

31




SURPLUS
FILTER
CONDENSER

CLEARANCE

BOMBSHELL
SPECIAL!

Reversible Motor

Originally used for heat con-
trol on Douglas Bombers.
Ideally suited for rotation of
lightweight Amateur, FM or TV beams. Geared
down to 15 to 2 RPM with max. torque rating of
50 inch pounds. Size 28,”x33;,”x9”. Simple in-
structions included. Shpg. Wt. G lbs.

LIMIT OF ONE ONLY $7.%5

TO A CUSTOMER.

NOW AVAILABLE!

BC-654 Plug
Plug to fit input socket
of BC-654 transmitter.
Shpg. Wt. 1% 1b. Shpg. Wt. % Ib.

onyY 95¢  ony 95 ¢

Number 1 Values In Used, Reconditioned,
“Good - As - New” Test and Communication
Equipment. For complete list of these bar-
gains check and return the coupon right now.
CONVENIENT TIME PAYMENT PLAN

PE-103 Plug
Plug to fit output socket
of PE-103 Dynamotor.

MORE AT THE WALTER ASHE STORE
WALTER ASHE RADIO CO.
W. H. DuBord, WOQDF, Mgr., Amateur Div.,
1125 Pine St., St. Louis 1, Missouri
Gentlemen:

{(describe used equipment)

(show make, model of new equipment desired)
[J Send bargain list of reconditioned, good-as-new
[ Test Instruments, [JCommunication Equipment,
(check one or both)

rans-American Adventures.”’

New 1949 Catalog.
NAME

RN-8

[J Rush bigger-than-ever “‘surprise’’ trade-in allowance on my
for

[J Mail my FREE copy of descriptive folder titled *‘Siebens’

[ Put my name on your ‘‘Priority’’ list to receive your Big,

X
i

3 MFD. x 330 VAC.
2 MFD. x 440 VAC.
3-MFD. x 400 VAC.
6 MFD. x 440 VAC.
8 MFD. x 440 VAC.
2 MFD. x 660 VAC.
2 MFD.x2500 VDC.

'illlIlllllllllllllllllllllllllllllllllll-‘
Use the Coupon to Prove That YOUR TRADE-IN’S WORTH

ADDRESS

EEUIEENENS NN EE SRV EEEEEE

\

LﬂlD-SUMMER BARGAI

i

-

-~

Ju

il

Good 1000 VDC......74c
Good 1500 VDC......74¢
Good 1250 VDC......98¢
Good 1500 VDC...$1.25
Good 1500 VAC...$1.47
Good 2000 VDC.. $1.47
Oil filled.Wellknown mfg.
SINGLE LOTS $3.43 EACH

Two or more $3.25 EACH
Shpg. wt,, 3 Ibs., all types

HAMS

LOOK!

Not surplus, but brand new post-wardesign.

Real GALLON “m
Transformers .Q;"
TYPE E-5707 i

3000 Volts D. C. out of

filterat 650 MA.(ICAS).

Pri: 115/230 VAC 60 Cy.
Shpg. Wt. 47 1bs.

ONLY $4 800

TYPE E-5706
2500 Volts D. C. out of filter at 500 MA,
(ICAS). DI'ri: 115/280 VAC 60 Cy.

snpg. wt. 331s.  ONLY $33°°

Meanwhile take a tip from Harold
from Alaska to Guatemala will be

QSO. Equip at Walter Ashe!

Big, new 1949 Catalog
now in production. Re-
serve your FREE copy

today!
PHONE
CHestnut 1125

All the big-name makes
and models of new test
and communication
equipment . . . in stock,
ready for delivery the
day you write, wire or
phone.

Allprices F.0.B. St, Louis

|

" Radio Co. for the best in equipment

Since 1922 one of America’s leading suppliers
of Test and Communication Equipment. |

N

EXTRA
BONUS VALUES
EXTENDED ON

SURPRISE
TRADE-IN
ALLOWANCES'

AGAY.

o

Enthusiastic response greeted
last month’s announcement of
bigger-than-ever trade-ins. This
has prompted Walter Ashe to
continue his unusual offer on
your used, factory-built Test
and Communication equipment.
Take advantage now of this
greatest of all opportunities to
trade old for new at tremendous
savings. Fill out and return the
coupon today!

CARBON
HANDMIKE
Type T-17B handmike.
S. B. carbon with
push - to-talk switch
on handle. Brand

new. Shpg. Wt. 3 lbs.
Limit of one

" 51,25

to a customer
TRANSMITTING KEY

TypeJ-37.Large
coin silver con-
tacts. Shpg. Wt.
2 lbs.

Only 980

N HEADPHONES

[/ Type HS - 16A. 2000

b | ohms impedance.
v Canvas Web head-
band, and long stan-
dard type cord.

Shpg. Wt. 3 lbs.

51.47

GOOD LISTENING!

Hear Siebens’ TRANS-AMERICAN

ADVENTURES on the Ham Bands
When Harold Siebens decided to
outfit his “Trans-American Adven.-
tures” with portable Ham Gear for
his trailer he came to Walter Ashe

and service. Excitement, thrills, the
fascination of far off places, are all
yours when you’re tuned to Trans-
American Adventures. For details
check and mail the coupon below.
Siebens whose dramatic experiences
the source of many an interesting

RADIO CO.

THE HOUSE OF “SURPRISE” TRADE-INS

1125 PINE ST.+ ST. LOUIS 1, MO.

RADIO NEWS
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presents the amazing

RADIO INDUS

RED BOOK

REPLACEMENT PARTS

S

NCOE OFY AYLSIONI O/OVrY 5 }' 4

TRY

BUYER’S GUIDE

NOW.-

relinble data on ALL
popular radio receiver
replacement parts gui

coMPl.ETE

The First Cooperative in

gftort in gehalt of the
Radio Ser

a SINGLE authoritative V

S a0 @ more use

vice Technician

olume that §
at parts

laceme
replc ful data

des and manuals €O

dustry

A ——

ives YoU instant

or thousands of
than in all other

COMBINED . ..

All 9 Major Replacement Components Listed

AEROVOX
ASTATIC
suRGESS
ungs!ﬂ
conneLL OUBILER
EEREADY
IRC
JENSEN
MESSNER
wemt
nul"’""“"s
RADIART
soLar
sPRAGUE
STANCOR
STLVANIA
HOROARSON

Apprmumate\v
' 17,000 Receiver
- Models govered

o
”'.n""'

Covers
Ten Years:
1938 to 1948

Easy to Use:
All Data
Quick to Find

440 Pages
Smythe-bound
Opens Flal

17 Leading Parts Manufacturers Represented

COMPLETE DATA ON ALL RECEIVER REPLACEMENT PARTS — ALL IN THIS ONE GREAT BOOK!

Save time! Stop wasteful hunting!
Get AlL the parts data you need—
quickly—from this single book.

NOW —for the first time—have all the re-
placement parts data you nced—ALL in one
single, authoritative volume. No more waste
of valuable time searching through dozens
of lncomplete manuals and catalogs. The
RED BOOK, first and only complete parts
guide ever produced covers approximately
17,000 radio models made from 19383
through 1947—10 full years. Lists parts
made by 17 leading manufacturers—not just
one! Gives you complete, accurate data on
all 9 major replacement components—not
justone or two! Clear, concnse, easy-to-use—
over 440 pages (8'/2 x 11") und in a
sturdy sewed cover, arranged alphabetically
by manufacwurer and model number for
quick reference. Does away with confused
collections of separate books and manuals—
gives you complete information—PLUS data
that cannot_be found in any other source
—at a fraction of the price you'd pay for
the books it replaces. There's never been
anything like it—absolutely indispensable
for every service shop!

BE SURE TO ORDER YOUR RED BOOK TODAY IR

HOWARD W. SAMS & CO., 1|

INDIANAPOL!I

Only the RED BOOK gives you ALL

this invaluable datda. Here's everything
you need to know about the replacement
parts_for the receivers you service daily.
The RED BOOK gives you original manu.
facturers’ parts numbers, proper replace-
ment parts numbersand valuable installation
notes on Capacitors, Transformers, Controls,
IF Coils (including Peak Frequencies),
Sbeakers, Vibrators and Phono Cartridges.
Tube and Dia! Light data includes number
of tubes in each chassis, with type number
for each tube, plus dial light numbers.
Battery data includes re Jlacement numbers
on A, B, and AB pacl The following
leading replacement parts manufacrurers are
represented in the RED BOOK:

AEROVOX ASTATIC
BURGESS CLAROSTAT
CORNELL-DUBILIER IRC
EVEREADY JENSEN
MEISSNER MERIT
QUAM-NICHOLS RADIART
SOLAR SPRAGUE
STANCOR SYLVANIA
THORDARSON

NC.
S 7, INDIANA

‘..............................

.

® Masl This Order Form to Your Parts Jobber Today
® or s?‘n%direcdx to HOWARD W, SAMS & CO.,INC,,
® 292

18 months in preparation~over $90,000 to prc-)

duce.The RED BOOK is the product of thousands of man-
hours spent in laboratory research and in cooperation
with 17 participating manufacturers to produce the most
complete, accurate, authoritative parts replacement guide
ever published. Every bit of information in this amazing
book has been painstakingly checked to insure maximum
accuracy and usefulness. Over $90,000 was spent to
prepare the RED BOOK~—the only book that brings you
everything you need to know—every bit of replacement
parts data you want to make your work easier and more
profitable. You can’t afford to be without the RED
BOOK. It’s the indispensable guide you'll use profitably
every single day. Stop hunting for the right answers

now—order your copy today.

THE INDISPENSABLE
RED BOOK...ONLY...

Washington St., Indianapolis 7, Ind.

My (check) (money order) for $......... enclosed.
0 Sead...... RED BOOK(S) at $3.95 per copy.
(I understand that delivery will be made to me ia
September )

22 .‘.O0.00.0..‘OO.‘OO

.............................?"




Edw. H. Guilford, Vice Pres.

Want Your FCC Commercial
License IN A HURRY ?

Use Cire Training and Coaching Service—

and Get Your "Ticket" in a Few Short Weeks!

Thousands of new jobs dre opening up—FM, Television, Mobile Com-
munication Systems. These are only a few of the radio fields which
require LICENSED radio technicians and operators.

Get your license without delay. Let Cleveland Institute prepare you
to pass FCC license examinations, AND HOLD THE JOBS WHICH A
LICENSE ENTITLES YOU TO, with CIRE streamlined, POST-WAR meth-
ods of coaching and training.

Your FCC Ticket Is Recognized in ALL Radio
Fields as Proof of Your Technical Ability

More than ever before an FCC Commercial Operator License is a
sure passport to many of the better paying jobs in this New World of
Electronics.

Employers frequently give preference to the license holder. even
though «a license is not required for the job. Hold an FCC ticket’ and
the job is yours!

FREE BOOKLET — Tells you the Government re-
quirements for all classes of FCC commercial li-
censes. (Does not cover Amateur License ex-
aminations.) Use coupon below for Booklet B.

How To Pass
Commercial
Radio Operator

FGC License Examinations

Other

Cleveland

institute Home Study Courses Offer
Trqinin‘a' From Low-Level to College-Level, for the Radioman with Practical Ex-
perience!

Complete Technical Radio

Course A—Master Course in Radio Communication

A complete course covering the technical fundamentals of radio-electronies,
the radioman who wants a general review, Includes preparation for
station employment,

for
Broadeast

Course B—Advanced Course in Radio Communication Engineering

A genuine college-level radio engineering course, completely mathematical in
ll'satlinent. For the advanced radioman with considerable practical c¢xperience and
training.

Course D—Advanced Radio Telephony

An advanced, specialized course covering broadeast station engineering and op-
eration. Without prrliminary preparatory fundamentals, this course enters imme-
diately into the heart of the subject matter. Covers the engineering knowledge
and the technical duties required of the studic control operator, the master con-
trol operator, and the transmitter operator.

Free Catalog—Desciihes all Cleveland Institute home study courses—tells of CIRE
unique, post-war methods of training. Use coupon below for Booklet A,

CLEVELAND INSTITUTE OF
RADIO ELECTRONICS

RN-8 TERMINAL TOWER CLEVELAND 13, OHIO

34

Months From Today
ichwil

YOU hold?

Hundreds of Satisfied, Successful Students

*“I have taken the first class phone license examination and received
my first class ticket last Saturday, May 31. In closing I must say
yours is an excellent radio course. and I really appreciate your help
and the fine service vou have rendered me.’”

Student No. 2876NI2

*1 passed the FCC e amination in radio-telephone 2nd class, at De-
troit on June 3rd, and I want to thank you for your ready assist-
ance as my insiructor on Section 1 of Nilson’s Master Course.”’

Student No. 2779N12

Don't

Delqy T have had my 1st class radio-telephone license since March of this

Write year, and plan to continue with your course since 1 find it a great
help in studring transmitters.

Today! Student No. 2779N12
“After sending in Lesson E-9 I took the commerical opevator’s license
examination for 2nd cla radiotelephone, and passed O.K. I re-
ceived the license last week.

Student No. 2772N1
CLEVELAND INSTITUTE OF RADIO ELECTRONICS

o s e — e S S — e T——————— ———

RN-8 TERMINAL TOWER, CLEVELAND 13, OHIO
Gentlemen: {] Please send me yvour Bookiet ““How to Pass the FCC
Commercial License Examinations,” information about your home

FCU License Examination, (Does not

and
study course for preparation for
cover Amateur license examingtions.)

] I'lesse sendd me your Catalog A, describing all of your home-study
radio-electronics courses.

[J Veterans check for enrollment information under G.I. Bill. NO
OBLIGATION—NO SALESMEN.

| desire training in course oA e o
Approved for Training under **G-1 Bill of Rights”

.. ZONE...
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By
MORTON C. SHORE

. W ome

Learn to analyze screen patterns—they will save
you servicing time. To be able to localize trouble
in TV sets in this way denofes professional skill.

UNDREDS of men are today em-
H ployed as television servicemen—

and with stations starting up all
over the courtry, there will soon be a
need for thousands of these men. The
expansion of television is not only de-
pendent on the number of stations and
type of programs presented, but on the
quality of reproduction of the scene on
the receiver screen. Not only must this
quality be good, it must also be con-
sistent. Because of this need for high
quality reproduction many manufac-
turers and their authorized agencies em-
ploy a staff of men for the sole purpose
of repairing and adjusting these tele-
vision receivers.

On numerous occasions these men are
able to perform complete service calls
on the spot, and in those cases where
this is not feasible or in compliance with
company policy, they are able to at
least correct some of the malfunctions.
Following this, they write a concise but
complete report which includes geo-
graphical location of the TV set, along
with its action in operation, suggested
points of trouble, and specific recom-
mendations to aid time and money-
saving repair.

The amount and quality of the serv-
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ice rendered in the home depends on
adherence to a definite service pro-
cedure which, in turn, is based upon a
thorough knowledge of the television re-
ceiver and the transmitter's radiated
signal. Untrained men fail miserably in
television servicing and they have often
done more harm than good. However,
the man with an understanding of the
underlying principles of television not
only can properly service the set, but
he can also protect his reputation by
preventing short-interval service calls.

It is the specific intent of this article
to impress on the reader the importance
of the above requirements, and to en-
able you to become even more pro-
ficient by presenting definite television
service techniques, actual troubles, and
suggested means of repair.

Pre-Servicing Considerations

Before going out on a service call the
repairman should check to be sure that
he has a complete set of tubes for the
receiver to be serviced, replacement
parts most frequently needed, and all
tools necessary for removing and rein-
stalling the set.

After entering the customer’s home,
the serviceman should consult the-owner

and ask him to describe any unusual
“symptoms’ exhibited by the receiver
before the set became inoperative. From
these facts, an analysis of the probable
fault can be made and considerable
time saved.

Following this, the receiver should be
turned on and all stations on the air
tuned in. If the trouble appears on only
one station, it may possibly be that the
antenna has rotated slightly and/or the
oscillator is detuned. In those telesets
which have ‘an external control marked
“fine tuning,” it may be this control
which requires readjustment. It should
be remembered that the “fine tuning”
control has to be reset for each station,
and will not always be set on the same
spot for the same station. Therefore,
the need for the proper adjustment of
this control should be explained in de-
tail to the customer in non-technical
language.

The same procedure as prescribed for
“fine tuning” should be followed on all
controls. That is, just as in the case of
the automatic record changer, a large
percentage of the service calls on tele-
vision receivers are caused by the cus-
tomer’s lack of knowledge in regard to
correct adjustment and operation.
Therefore, he should be reinstructed as
to the proper use of all controls. After
the ‘“lesson” you should then have the
customer run through the complete op-
eration while you ‘“observe.”

It is often true that the customer's
inexperience in operating the unit is the
cause of many service calls, but an al-
most equal number can be charged to
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A normal video test pattern as it should
appear on the screen of the TV receiver.

the salesman. Frequently, the store will
call in a company serviceman because
the demonstration set gives a very poor
or jumbled picture. In many cases this
call and the numerous sales that were
lost in the interim could have been
avoided if the salesman had been pro-
perly briefed on set operation. The sales-
man must understand the function of
each control, the sequence of control
setting, and the proper position of each
control for the different stations. A
thorough explanation concerning the
correct position of each control, plus a
complete demonstration of the set
should be given all sales personnel be-
fore they start selling. The procedure
should be rehearsed many times.

The next greatest problem encount-
cred is in the installation. The author
would like to point out that the instal-
lation (chassis adjustments) is not an
easy task, nor one that can be done
without painstaking care and effort.
Failure to follow the manufacturer’s re-
commended installation procedure often
results ;in many unnecessary service
calls. This is especially true of instal-
lations which require attention to such
special features as the setting of the
yokes, beam-bending (ion trap) coils,
a.f.c., and automatic video control. Pro-
jection receivers often present even
trickier installation problems for the
serviceman. In this type of teleset it is
often the position of the cabinet which
gives rise to complaint. The maximum
desirable receiving angle horizontally is
approximately 60 degrees on each side
of the screen and in the Philco Model
48-2500, vertically approximately 18 de-
grees above and below. A lack of under-
standing of these viewing limitations
often sours the customer on projection
television especially on sets operated in
store windows, etc.

Although quite a few service calls can
be traced to a misunderstanding or lack
of experience on the part of the cus-
tomer or salesperson, a far greater per-
centage may be attributed to the re-
ceiver and/or its antenna system. It is
this malfunctioning of the receiver which
requires patient work and a thorough
background knowledge of television. In
order to provide servicemen with a
working knowledge of some of the most
common faults found in television re-
ceivers, the author has listed herein
common servicing complaints and the
servicing procedure to be followed in
order to correct the trouble.
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A. Sound, but no raster: In this case
one of several things may be at fault.
The high voltage lead may be off the
kinescope, the high voltage rectifier may
be defective, the high voltage condenser
shorted, the horizontal output tube open
or shorted, any tube in the horizontal
sweep section may be at fault, beam-
bending coils not in proper position or
a lead disconnected from one of the
coils, or the background control might
be improperly set or not functioning
properly.

B. No sound, no piciure, but a raster: The
antenna may be detached from the set,
one or both of the leads might be re-
moved from the dipole, or the antenna
may have rotated or fallen down. In this
latter case check all guy wires, con-
nections, and supports; if a chimney,
gable or window-sill mounting install
guy wires where necessary, and in a
strong signal area where the external
noise is insignificant, antenna mast sta-
bility should be given preference to an-
tenna height. Under conditions where
no sound, no picture, but a raster occur,
it might be well to investigate the r.f,,
oscillator or mixer tube as it may be
shorted or open. The r.f., oscillator, or
mixer coils may cause the same condi-
tion if they are not making good con-

Fig. 1.

Raster appearing on screen, but
set has no sound and no picture. See B.

tact or have opened. The balanced line
feed-in to the r.f. amplifier may be open,
shorted or detached. (See Fig. 1).

C. No sound, no picture, and no raster:
Under this condition you should check
to be sure all interlock connections are
secure, check the low voltage power sup-
ply following the procedures used in
ordinary console receivers, and check
“A” and “B” as it may be a combination
of parts in each.

D. Sound and raster, but no picture. In
this instance it may be assumed that
the r.f, o§cillator, and mixer tubes are
good since they are also a part of the
sound circuit. Retune the oscillator slug
or in some sets adjust the external
“fine tuning”’ control. Rerotate the an-
tenna for maximum intensity of the
sound signal. Both of these points
must be checked since the television
sound signal is much stronger and less
critical than the video. Thus video ad-
justments must be made with much
greater care. Next you should look for
an open or shorted video i.f., detector,
or amplifier tube. (Since miniature
tubes do not have very high current rat-
ings and are usually operated close to

maximum, they frequently burn out.)
Finally check leads from the picture
tube grid to plate of the final video am-
plifier.

E. Two or more pictures blending into
each other, but appearing correctly aligned
vertically: (See Fig. 2.) First carefully
readjust the horizontal hold control,
then replace, one by one, all tubes in
the horizontal sweep circuits. In the
early Philco sets (Model 48-1000) a 560,-
000 ohm, 2 watt resistor in series with
the horizontal hold control frequently
changed its resistance value due to in-
sufficient wattage handling capacity.
However, when it was replaced by one-
watt resistor of the same ohmage, the
set would again operate properly. In
RCA receivers (Model 630-TS) the syn-
chro-lock circuit may not be function-
ing properly in which case the hori-
zontal oscillator control tube should be
checked and the link on the back of the
set should be reset from 2 and 3 to 1
and 2.

F. Snow in pictures: This trouble usual-
ly goes hand in hand with weak signal
and frequently occurs with the addition
of a new station. When this trouble oc-
curs it may be that the contrast control
is not turned up high enough. Since the
ccntrast control is actually the video
gain control, a setting near the bottom
is the same as a weak picture and
therefore is more easily affected by
noise. If the set is in a weak-signal area,
this noise interference can be extremely
objectionable and even cause a blend-
ing of pictures. The antenna may have
to be rerotated for maximum reception
and in some instances it may be neces-
sary to add a director, if the noise is
directed towards the front of the an-
tenna, or a reflector, if most of the
noise is directed towards the rear of the
antenna. Note that a reflector and/or
a director has a tendency to narrow the
bandwidth but strengthens the sensi-
tivity of the receiver. If the streaks are
caused by local noise disturbances, then
raising the antenna should be tried as
this also increases the sensitivity of the
receiver. This procedure assumes that
the antenna mast is the maximum pos-
sible distance away from outside traffic,
usually the back of the house. If neces-
sary, install coaxial cable for the lead-
in (ground the shield to ground of the
set) as it gives less attenuation than
other types in current use. Coax
should be used particularly when the
lead-in has to be more than 75 feet

.

Fig. 2. Typical pattern in “picture blend-
ing”. See point E for analysis of fault.
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long. Because this cable is completely
shielded, its use will cut down external
interference. Note however that the RCA
Model 630-TS uses a balanced input cir-
cuit and will not take coax unless a re-
sistance pad is used between the cable
and the input to the receiver. Another
possible source of difficulty might be
a defective a.v.c. tube (Philco) or cir-
cuit components. This circuit when oper-
ating properly will keep sync and pic-
tures at a constant level despite fading
which occurs especially in weak-signal
areas.

If these procedures are not sucessful
a special type of antenna such as a
folded dipole with a reflector and/or
director plus a matching stub (cut to
14 wavelength of the weaker station),
a stacked array, or rhombic antenna
may have to be used. If expense is sec-
ondary, a separate antenna or motor-
driven rotary antenna is usually the
best. Complex arrays are usually not
necessary if the height of the antenna
is increased considerably and coaxial
cable is employed. It should be remem-
bered that each antenna installation
presents its own individual problems de-
pendent upon its geographical location
with respect to present and projected
stations, traffic and other similar dis-
turbances, and the willingness on the
part of the customer to pay for com-
plex arrays and special setups.

Another fault to look for is that the
a.v.c. control (Philco) may not have
been correctly set in the original in-
stallation and so with the addition of
new stations the pictures may appear
weak. If the ‘“fine tuning” control on
RCA, Emerson, Crosley, etc: receivers is
not properly set a weak signal may re-
sult. In cases where the original station
or stations were very strong the tele-
viewer may not be used to setting this
control, then with the addition of new
stations, it may be important that the
customer know and understand the
function of this control. Threer other
possibilities should be investigated,
namely, one side of the lead-in wire is
disconnected either at the set terminals
or at the antenna proper, if coaxial
cable is used it may have become un-
grounded, or if “twin-X" is used it may
have become damp, thus weakening the
signal.

G. Picture illegible with jumbled hori-
zomtal bars: In this case try to lock the
picture in by use of the vertical and
horizontal hold controls. If this proves

Fig. 3. Sine wave pattern on side of
raster. See point I for the "diagnosis”.
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unsuccessful then the fault may lie in
the syn¢ separator, sync amplifier and/
or any circuit that preceeds the differ-
entiating and integrating networks.
These are the networks that are re-
sponsible for the application of the
proper shape and size pulse at the cor-
rect time to the horizontal and vertical
oscillator, respectively.

H. Background of pic seems to remain
the same, in spite of a change in scene: If
this fault appears check the d.c. re-
storer tube or crystal (in Philco re-
ceivers).

1. Picture has sine-wave pattern on side
of raster. (See Fig. 3.) This pattern on
the screen is the result of hum in the
horizorital deflection circuit. Check the
low voltage filter condensers or the low
voltage rectifier tubes especially if these
tubes exhibit a blue glow.

J.Non-linear picture and white bar on
side of vaster that cannot be correcied by re-
setting linearity controls: (See Fig. 4.) This
defect is very likely to be caused by a
defective damping tube. It might be
well to check the horizontal and ver-
tical linearity controls (these will not
cause the white bar) with an ohmmeter.
While replacing these controls, if de-
fective, has been done by field service-
men, if company policy is against such

Fig. 4. A defective damping tube usually
causes non-linear picture and white bar.

procedure then information concerning
this defect should be entered on the
report that you present to the service
office.

K. Bars in pictures: (See Fig. 5.) One
bar in the picture will indicate 60 cycle
interference, two bars, 120 cycle inter-
ference, three bars, 180 cycle interfer-
ence while 400 cycle interference will
show up as about seven bars on the
screen. Bars, varying in number and
intensity, appearing and disappearing,
will be sound interference in accord-
ance with the FM sound signal (Fig. 6).
When this occurs, it will be necessary to
readjust the sound traps. This can be
done in the field but this step is usually
performed as a part of the formal align-
ment procedure in the shop.

L. Channels can't be switched: In Philco
receivers any r.f. or oscillator coil which
may be slightly out of its allotted com-
partment may cause this phenomenon.

M. Thin horizontal bar across screen that
can’t be spread out vertically by turning the
vertical size control: (See Fig. 7.) This
condition indicates the loss of vertical
sweep. The tubes in the vertical sweep
section should be replaced one by one.
Next the height (vertical size) control

Fig. 5. Black bar on screen denotes 60
cycle interference. See point K in text.

should be checked. Some firms permit
their servicemen to replace such a con-
trol, if found defective, in the home.

N. Thin wvertical bar across the screen
that can't be spread out by turning the
width control: Here a loss of horizontal
sweep is evident. Substitute tubes, one
by one, in the horizontal sweep section
and check the width control.

O. Strong, high-pitched noise which in-
creases with increase of volume: This con-
dition is very likely to be caused by a
microphonic tube. A tube at the be-
ginning of the circuit, such as the r.f,
oscillator, or mixer tube is probably the
cause.

P. Picture appears very black and in
some cases may be highly non-linear: First,
turn down the contrast control (always
reset “brightness” after making con-
trast adjustments) then if this isn’t suc-
cessful one of the following procedures
should be tried. Turn down the a.v.c.
control (in Philco sets), install a sep-
arate antenna for the stronger station
(this can be a folded dipole made from
“twin-X"); in a strong signal area, a
quarter-wave matching stub with no
antenna can be used, the original an-
tenna being rotated in favor of the
weaker station thus giving better over-
all reception.

Q. Moving hum pattern (a thick grey
bar that rotates at a slow rate over the, en-
tire picture. This bar will get darker, and
even become wvery black if the receiver it-
self has poor filtering.): This phenomenon
occurs when a program is switched to
another city. That is, the other city will
uvsually have a slightly different power
line frequency and thus cause a movable
60 cycle hum to interfere with the pic-
ture.

R. Picture and sound go off sporadically

(Continued on page 153)

Fig. 6. Bars of varying number and in-
tensity will indicate sound interference.
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HEN the utmost simplicity is de-
Wsired in a test instrument, the

crystal diode will often satisfac-
torily replace tubes and power supplies.
Since the very first appearance of ger-
manium crystals on the market, these
crystals have been used in a variety of
untuned signal tracers, some good and
some not so good. The well-known ad-

A tubeless device for a.f. and r.f. signal tracing

which gives either ‘‘sight’’ or ‘sound’’ operation.

Fig. 1. External view of the home-
built signal tracer and test prod.

I
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vantages of the germanium crystal in
such applications are its ability to with-
stand abuse from high signal voltages
and its wide frequency response (from
the lowest audio frequencies to more
than 100 megacycles).

In most ‘“simple” signal tracers pre-

. viously described, the crystal has served
only as a signal rectifier mounted in the

-h.
[

Fig. 2. Complete circuit diagram of signal tracer. including test prod.
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PROD TIP

R—-200,000 ohm pot.

Ci, C2—.01 mfd. mica cond.
J—Midget open-circuit jack
M—0-50 d.c. microammeter

R A
L
C1—':_""' THIS LEAD TO TP OF
PHONE P!
THIS LEAD TO SLEEVE B3 (A9 2
OF PHONE PLUG "

1—IN34 germanium crystal diode (Syl-
vania)

CAUTION: Do not use silicon crystal diodes
in this application. Examples of silicon
crystals are the types IN21, IN21B, etc.
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By

RUFUS P. TURNER,
WIAY

handle of a test probe. The rectifier has
been followed up by a high-gain audio
amplifier or by a d.c. vacuum-tube volt-
meter. The amplifier and the meter em-

" ploy tubes and require power supplies

or batteries. This certainly is not the
simplest possible arrangement, and the
extreme simplicity and economy of the
crystal diode would seem to be defeated
in such setups. .

For visual signal tracing in both a. f.
and r. f. circuits, the amplifier and v. t.
voltmeter may be replaced by a low-
range d. c. microammeter. Panel-mount-
ing’ microammeters no longer are ex-
pensive, delicate instruments out of the
range of radio servicemen and amateurs.
For aural signal tracing in a. f. and r. f.
circuits, the amplifier or v. t. voltmeter
may be replaced by a pair of high-re-
sistance headphones. In r. f. circuits, it is
only necessary to employ a modulated
test signal. This arrangement makes a
really sensitive, ‘“non-electronic” signal
tracer, utilizing the full advantages of
the crystal diode.

The accompanying photegraphs and
circuit diagram show such a signal
tracer which is no more complicated
than a non-electronic a.c. voltmeter and
is as simple to use. It allows a signal to
be traced either visually or aurally all
the way through a radio receiver from
antenna and ground terminals to the
speaker voice coil. In a receiver, it will
check r. f., i. f.,, detector, and oscillator
signals. It also permits visual or aural
tracing of a signal all the way through
an audio amplifier of any kind. This
instrument is small in size, easy to
build, and has a multitude of uses in
the radio shop and experimental labora-
tory.

Exploring Probe

The hand-gripped exploring probe
which encloses the crystal diode and
coupling condenser may be seen in Figs.
1, 3, and 4. 1t is made from a salvaged
aluminum electrolytic condenser can,
4%" long and 11" in diameter. A 14”-
thick bakelite disc is fastened into the
open end of the can. The test prod (a
pointed 2-inch length of 4-inch‘brass
rod) is threaded into a small metal ‘stud
screwed to the center of this disc. A
midget phone jack is mounted through
the closed end of the can and receives

_either the headphone plug or the micro-

ammeter plug. Wiring inside the probe
(Continned on page 127)
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RADIO FACNEN
“Newspapers
Tomorrow”

Details of The New York Times-WXQR-FM facsimile
edition published experimentally early this year.

By FRANKLYN K. LAUDEN

Newspaper Publisher’'s Faximile Service

ACSIMILE has come of age; the FCC
has set standards, opened FM chan-
nels to commercial faxcasting, and

given the promising young medium its
blessing. How the varied possibilities of
tax will be put to work by broadcasters
is anyone’s guess, but one sample has
been provided by WQXR-FM, The New
York Times station.

Before describing the Times-WQXR-
FM facsimile operation, which intro-
duced the new medium to thousands of
people in Manhattan, it may be well to
explain fax briefly.

Facsimile is the system for transmit-
ting pages of graphic material—any-
thing that can be printed in a news-
paper—by wire or radio and receiving
them in permanently recorded form on
paper. The postwar, high-definition fac-
simile standardized by the FCC uses FM
radio to deliver four magazine size pages
in a regular 15-minute broadcast period.
The fidelity with which both pictures
and type are reproduced at the receiv-
ing end is amazing.

The facsimile system used by WQXR-
FM was devised by John V. L. Hogan,
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president of WQXR and WQXR-FM,
head of Radio Inventions, Inc., and Faxi-
mile, Inc., and a pioneer in radio de-
velopment. The Hogan ‘Faximile Sys-
tem” works like this:

A page of printed or pasted-up text
and pictures is wrapped around the
drum of a *“‘scanner.” As the drum re-
volves, a photocell “scans” the page line
by line (105 lines to the inch), chang-
ing the graphic material into a fluctuat-
ing current. This current is amplified and
otherwise modified, and then is used—
just like the signal from a microphone
—to modulate an FM carrier wave.

When this FM signal is picked up by
an FM receiver (or AM receiver with
FM converter), it is changed back into
an AM current and fed into the facsimile
“recorder’ instead of to the loudspeaker.
The recorder (about the size of a stand-
ard record-player and changer) contains
a roll of paper which has been treated
so that it will conduct current. As a
motor-driven reel pulls the paper be-
tween two thin metal blades, the fac-
simile current is fed into one of the

(Continned on page 148)

May Print

Page one of The New York Times-facsimile
edition on the scanning drum of the trans-
mitter. An electric eye at the rear of
drum picks up the black and white images
of the page., converts them into electri-
cal impulses which are transmitted by
station WQXR-FM. Above is photograph
of front page of The New York Times as
reproduced from the transmitted copy.

*

The makeup staff pastes articles and
pictures in page form to be scanned by
facsimile.

Six issues are faxcast daily.




A PUSH- PUSH PORTABLE

By JOHN F. CLEMENS,
W9ERN
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Construction details covering a 15 watt,
10 meter, miniature-tube phone transmitter.

AMS in the larger cities can ap-
H preciate the value of a small 10

meter phone transmitter as an
auxiliary rig for use in local contacts.
The transmitter to be described was de-
signed for such use with a mental note
that the unit should be capable of op-
erating from a vibrator power supply or
dynamotor for mobile use.

To enhance the utility of the trans-
mitter, provision was made for coupling
to various types of antenna feed sys-
tems. A pi-section output circuit pro-
vides coupling to coaxial cable or quar-
ter-wave antennas which is particularly
advantageous in auto installations. Tae
final tank coil is mounted above the
chassis in order to be accessible to a
coupling link for balanced feed line
systems. There is no plate voltage on
this tank coil or elsewhere above the
chassis.

During the development of the final
version of the rig, several modifications
were tried. A pair of 6C4’s was first
used in the final amplifier. With plate
voltages under 250 volts, these tubes
give excellent performance. They do
not hold up at 300 volts under plate
modulated conditions. On the other
hand, 6AQ5’s operate well within their
dissipation ratings at 350 volts on the
plates. The transmitter has been oper-
ated from the receiver power supply at
225 volts and provided satisfactory local
coverage with an indoor half-wave
folded dipole or a quarter-wave vertical
antenna.
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The circuit consists of a 6AK5 tri-tet
crystal oscillator-doubler operating from
a 40 meter crystal. A pilot bulb is used
to indicate r.f. crystal current and should
show no color whatsoever. It has been
found that a low L/C ratio is desirable
in a tri-tet oscillator to achieve low
crystal current and the cathode coil
specifications given should result in
proper oscillator tuning (maximum out-
put) with the cathode tuning condenser
almost fully closed and no indicated
crystal current.

The plate circuit of the 6AKS oscil-
lator is of the balanced type with two
tuning condensers and iz tuned to 20
meters. Splitting the tank provides the
necessary push-pull excitation and has
the further desirable effect of placing
the input capacities of the two 6AQ5’s
across the 20 meter coil in series. The
use of two trimmer condensers across
the tank permits balancing the excita-
tion to the 6AQ5 and compensating for
the unbalance due to the 6AK5 output
capacity across one half the plate coil.
The output of the 6AQ5 push-push dou-
bler stage, while not critically dependent
on equal grid excitation, is at a maximum
under the balanced condition.

The push-push doubler stage operates
at almost the same efficiency as a
straight-through amplifier and at the
same time provides complete freedom
from regenerative effects, neutralization
therefore being completely unnecessary.
The output connection of the pi-section
tank circuit is made at the pin-jack on

Over-all view of the 10 me-
ter phone transmitter which
may be operated on either
a.c., vibrator power sup-
ply. or from a dynamotor.

the side of the chassis between the two
tuning condensers. A pair of pin jacks
on top of the chassis provides for meter-
ing the plate current of the final am-
plifier. The drop in voltage across the
meter resistance is negligible, being only
about 2.5 volts and at the same time the
inaccuracy in meter reading due to the
shunting effect of the resistor is only
about 2% with the average 1000 ohms-
per-volt meter.

In the speech amplifier and modulator
the coupling condensers are of rather
small capacity to decrease the tendency
toward motorboating and to attenuate
bass frequencies. The condenser shunt-
ing the 6C4 grid serves to similarly at-
tenuate the higher frequencies. Both of
these restrictions of the audio response
tend to utilize the communication audig
spectrum most completely. The two
speech amplifier tubes are operated with
unbypassed cathodes to stabilize the
speech amplifier and save space, but in
order that the inverse feedback will not
reduce the gain to too great an extent,
both resistors are only 270 ohms. This
value is quite enough to prevent any
peak-clipping in the audio stage. The
6AQ5 modulator is operated with more
than the recommended bias to safe-
guard the tube at 300 volts, which is in
excess of the ratings for class A opera-
tion, and to bring the plate current
down to approximately 35 milliamperes.
The 6C4 and 6AK5 combined draw a
total of about 3 milliamperes.

It was decided not to use a carbon
mike in this transmitter although com-
pact design might suggest it, because a
crystal mike was available and a little
layout planning soon revealed that a
transformer and voltage supply would
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Ri, R2, Ri—47,000 ohm, 1 w. res.
Ra—27,000 ohm, 1 w. res.
Rs—47 ohm, ¥z w, res.

Rs, Rio—1 megohm, V2 w. res.
R7, Rin—270 ohm, Y2 w. ves.
Rs—2.2 megohm, V2 w. res.
Ry—560,000 ohm, ¥z w. res.
R12—100,000 ohm, 1 w. res.
R13—470,000 ohm, V2 . res.
R14—+400 ohm, 10 w. res.
Ri5=—50,000 ohm, 10 w. res.
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C1, Ci1o0—100 mmfd. var. cond. (APC txpe) CHI—+ henry, 130 milliampere iron core
Cz2, Ca, C1, Cs, Ciz, C1a—.001 mfd. cond. choke coil
C3, Cii—.01 mfd., 400 v. cond. CH2—10 henry, 150 milliampere, 150 ohm
Cs, Cs, C9—35 mm!d. air cond. (APC type) filter choke
g::_‘z’zo 'Fé""iz'sm‘ca lCond. d RFC), RFC2—100 microhenry r.f. choke
—25 mfd., v. elec. cond. - B o
Cis, C17-—10 mfd., 450 v. elec. cond. PLi—t47, 150 "H”;umpen pilot tump
L1—18 t. 228, 38 inch diam., V4 inch long Si, S2—S.p.s.t. toggle sw.
L2—20 t. #18. 1 inch diam., 1¥8 inch long T1—325.0-325 v. a.c. at 150 milliamperes,
Li—5142 t. =18, 1Ys inch diam., % inch 5 v. at 3 amps.; 6.3 v. at 5 amps. (Thor-
long darson T22R06 or equivalent)

Circuit diagram and parts list for the 15 watt. 10 meter transmitter and its associated power supply.

have occupied more space. In long eve-
ning QSO’s the smoother response of
the crystal microphone is appreciated.
After the transmitter was completed, a
1000 ohm earphone from a surplus
headset was tried as a mike. The re-
sults were so good that it has replaced
the more fragile crystal mike for port-
able operation. As shown in the photo-
graph, shielded wire terminating in a
phono type plug couples the earphone
to the transmitter. No audio gain con-
trol is provided, the level being correct
for normal close talking several inches
from the microphone. Although it is
theoretically impossible to obtain 100
per-cent distortionless modulation with
the Heising modulation system shown,
listeners’ and panoramic receiver checks
of the modulation show it to be quite
close to full modulation.

It may be noted that unusually small
r.f. chokes are specified for shunt feed-
ing the oscillator and final amplifier.
While these are commercial units, satis-
factory chokes may be made by winding
a one watt, half-megohm resistor with
a single layer of number 30 or 32 en-
ameled wire. These chokes are more
convenient to use than the old stand-
by 2.5 millihenry” type and have lower
distributed capacity than most other
types. Since r.f. chokes in applications
such as these are always operated above
their resonant frequency, i.e., the fre-
quency to which they are tuned by the
capacity of the circuit, additional in-
ductance is not necessary. The only re-
jquirement which must be satisfied is
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that the inductance of the choke must
be high in comparison to the associated
tank coil inductance.

An octal socket is used for the cry-
stal. It will accommodate two FT-243
military crystals so that a spare crystal
is always at hand. A short piece of 3

inch bakelite tubing is cemented in the
recess for the octal key pin on the un-
derside of this socket to provide a form
for the oscillator cathode coil.
The final amplifier may be loaded to
50 milliamperes or so and the oscillator
(Continued on page 135)

Under-chassis view of transmitter showing simplicity of wiring. The
oscillator plate coil mounts directly on the tuning condenser sta-

tors. The r.i. indicating bulb is
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soldered to one octal socket pin.
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Butld the W3kPX

By HARRY D. HOOTON,
W3KPX

Construction details covering an easily-built

companion unit to the Meissner ‘‘Signal Shifter’’.

is the owner of a prewar Meissner

“Signal Shifter” which, incidental-
ly, is still a very good variable-frequency
exciter unit. However, in order to real-
ize the full benefit of the "“Signal Shift-
er,” it is necessary to utilize some of the
accessories which were supplied with it.
One of the most useful accessories was
the “Signal Spotter” which permitted
quick calibration checks of the variable-
frequency unit and also functioned as
a crystal-controlled oscillator for spot-
frequency operation. Since these prewar
units are no longer available, it was de-
cided to build a piece of equipment
which would serve the same purpose as
the original unit and also incorporate
additional features considered desirable
in modern amateur practice.

During the course of some experi-
mental work with FM ¢ryszal oscillators,
it was discovered that much greater fre-
quency deviation can be obtained when
the crystal oscillator circuit is made
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THE author, like many other hams,

regenerative and modulated by a fairly
husky reactance tube such as the 6F6.
In addition, like most hams, the author
stocked up on the inexpensive surplus
military crystals, many of which had to
be reground to amateur frequencies. It
was considered necessary, therefore, to
select a good reliable circuit which
would oscillate with a7y crystal.

The unit shown in Fig. 1 is the final
design. It is designed to serve as a com-
panion unit to the “Signal Shifter” only
and takes its power requirements from
that source. The selector switches on
the “Signal Shifter” front panel deter-
mine whether the v.fo. or crystal con-
trol is used. The controls on the front
of the accessory unit select either ordi-
nary crystal control or narrow-band FM
operation, as desired. The dial at the
center is the plate tuning control of the
crystal oscillator; the pointer knob at
the lgft is the speech amplifier “gain”
(deviation) control; and the__pointer
knob at the right is the oscillator regen-

Fig. 1. Companion unit to the Meissner "Signal Shifter” as built by the author.

ABFM, Crystal Oscillator
and Stonal Spotter

eration control. The gain control also
includes an “off-on” switch which opens
the tathode circuits of the speech ampli-
fier and reactance tubes when the cry-
stal oscillator only is used. This control
is normally left in the “off” position ex~
cept when transmitting narrow-band
FM.

As shown in Fig. 2, the tube line-up
consists of a 6SJ7 crystal microphone
input amplifier, a 6J5 audio-frequency
amplifier, a 6F6 reactance-modulator
and a 6C5 regenerative crystal oscil-
lator. The speech amplifier circuit is
more or less conventional, the values
shown being selected for clean, crisp
voice quality. It will be noticed that
there is a liberal use of decoupling re-
sistors and electrolytic condensers. Some
of these condensers could be omitted.
However, even a small amount of resi-
dual hum in an FM unit can cause con-
siderable trouble and it was felt that
the extra precautions were well worth
the cost of the electrolytics. It is essen-
tial that the input lead from the crystal
microphone jack to the control grid of
the 63J7 be shielded by braided copper
tubing which is grounded to the chassis.
It may be necessary to shield the grid
resistor, R, in a similar manner, to pre-
vent r.f. pickup when operating on 10
meters.

The 6F6 is connected as a reactance
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tube in order to obtain the necessary
capacitive and inductive reactance ef-
fect across the crystal. This circuit dif-
fers slightly from some of the conven-
tional reactance modulators in that the
feedback voltage is taken from the plate
of the crystal oscillator tube and the
necessary phase shift is obtained by ad-
justing the Cu. Ri network to the cor-
rect values. The components in both
the 6F6 reactance tube and 6C5 crystal
oscillator circuits are somewhat critical
and the constructor should not deviate
widely from the values given if optimum
results and trouble-free operation are
to be obtained.

The crystal oscillator is a regenerative
triode type with provision for removal
of the regeneration, if, desired. It will
be noticed that the regeneration control
condenser, C., is connected in series
with the 0.006 mfd. plate bypass con-
denser and ground. The crystal is not
returned to ground or cathode as in
the usual circuit, but is connected to
the junction between the two conden-
sers. These condensers, C;; and Cis, then
form a reactance-type r.f. voltage di-
vider and the lower the capacitance
(higher the reactance) of Ci, the great-
er will be the r.f. voltage developed
across it. Since this r.f. voltage is of
the proper phase relationship to rein-
force oscillations in the 6C5 circuit, it
may be fed back through the crystal
and used as a source of regeneration.
The value of Cy is such (75 mmfd.)
that regeneration is barely perceptible
with the plates in full mesh. The front
rotor plate of Ci; is bent over in such
a manner that the variable condenser
is short-circuited at full mesh thereby
connecting the crystal and the plate
bypass condenser Ci; to ground. There
is no regeneration in this position.

The plate tank tuning condenser is a
standard receiving-type 140 mmfd. vari-
able. The 6C5 plate tank coil, L, is a
standard 5-prong, air-wound, midget
transmitting type. The coil shown in Fig.
3 has an adjustable link at the center;
the end-linked fype is to be preferred
in this circuit and the adjustable-link
feature is not necessary. One end of the
link is connected directly to ground and
the other end is connected to the blue
wire in the “Signal Shifter” cable. The
r.f. output from the oscillator is approxi-
mately two watts depending upon the
frequency in use.

To operate the unit as a crystal-con-
trolled oscillator, rotate the *Signal
Shifter” selector switch to “XTAL”;
turn the auxiliary unit gain control to
the “‘off”’ position and tune a communi-
cations receiver to the output frequency
of the “Signal Shifter” or to one of its
harmonics. Open the plates of C. very
slightly and rotate the 6C5 plate tuning
condenser. If the receiver dial has been
accurately set, the carrier level meter
should read S9 or better when the plate
tuning condenser is rotated through the
point of resonance with the crystal fre-
quency. With the coils and tuning con-
denser shown, the correct setting of Ci
will be with the plates nearly all out of
mesh. With the b.f.o. on the receiver,
listen to the signal while rotating Cu
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R2, R7—1500 ohm, 1 w.
R3—1.5 megohm, 2 w.
R4a—50,000 ohm, V2 w.
R5—250,000 ohm, V2 w. ves.

Rs, Si—1 megohm wvol. control & sw.
Rs—100,000 ohm, V2 w. res.
Ry—10.000 ohm, V2 w. res.
R10—500,000° ohm, V2 w. res.

Ri1:i—390 ohm, 1 w. res.

Ri2—100,000 ohm, 1 w. res.
R13—20,000 ohm, 25 w. wircuound res.
R1a—50,000 ohm, Y2 w. res. (sce text)
Ri5—500,000 ohm, V4 w. res.

Ci, Cs—20 mfd., 25 wv. elec. cond.
Cz—.1 mfd., 600 v. cond.

SIGNAL SHIFTER C16) U=

| a3 T~

|

i )

| ] ——
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bk CREED NOT USED BROWNE 6.3 V.A.C aeoda, suack¥e- g
Ri—1 megohm, V4 w. res. Ci, Cs, Cise—16 mfd., 450 v. elec. cond.

C4, C1—.01 mfd., 400 v. cond.

Cs—10 mfd., 50 v. elec. cond.

Cy—.02 mfd., 600 v. cond.

Cio, Ci5, Ci1—.006 mfd. mica cond.

Ci1—.00015 mfd. mica cond.

Ci12—2-10 mmfd. var. air trimmer

Ci3—75 mmfd. var. cond. (sec text)

Ci1s—140 mmfd. var. cond.

RFCi1, RFC2, RFC3—2.5 millihenry, 125 mil-
liampere miniature r.f. choke

Li—Standard 5-prong plug-in coil, air-wound
for band in use (Barker & Williamson)

L2—1 or 2 t. around cold end of Li

St—S.p.s.t. su. on Rs

S2—Bent plate on rotor of Ci3 (See text)

Fig. 2. Circuit diagram and parts list for companion unit to the “Signal Shifter”.

back and forth across resonance and
at the same time adjusting Cis for less
capacitance. A setting of Ci will be
found where the 6C5 will ‘““take off” into
self-oscillation and the crystal no longer
controls the frequency. Increase the
capacitance of Ci slowly until this con-
dition ceases and the circuit becomes
stable. The rotation of C. will have
practically no effect on the frequency of
the oscillator when- the oscillator ad-

justments have been correctly made. As
the plate tuning condenser is rotated,
however, the circuit will “plop” out of
oscillation suddenly on the high-capaci-
tance side of resonance but will usually
stay in oscillation from resonance to the
end of the dial scale on the low-capaci-
tance side. If the exciter is feeding an
amplifier stage with a grid meter, the
plate condenser can be rotated for maxi-
(Continued on page 132)

Fig. 3. Top chassis view of unit. Note that coil has an adjustable center link.
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TUNING CAR.
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M CONVERTER

SUB~CHASSIS

Fig. 1. Top view of Howard Model 474 with FreModyne detector.

By W. WILLIAM HENSLER
Staft Eng.. Howard W. Sams & Co. Inc.

New Trends
1

RECEIVER

Part 3. A discussion of automatic frequency control circuits
used in FM receivers and the FreModyne FM detector circuit.

resulted in the incorporation of

many new features and innovations
in the design of FM receivers. Some of
these are the use of the ratio detector,
which eliminates the need for limiters;
the double superheterodyne for in-
creased sensitivity; automatic frequency
control; and a new circuit for FM detec-
tion and amplification known as the
“FreModyne.” This article discusses the
various versions of a.f.c. circuits and the
“FreModyne.”

THE increasing popularity of FM has

Automatic Frequency Control

The automatic frequency control cir-
cuits incorporated in FM receivers are
quite similar to those used in prewar
AM receivers. One exception is that no
additional frequency sensitive circuit is

required since one is already incorpor-
ated for FM detection. To employ auto-
matic frequency control in an AM re-
ceiver, it is necessary to add a discrim-
inator to detect a deviation from center
frequency. Since this requires the ad-
tion of at least one transformer and
one tube, it is normally used in only the
more expensive and elaborate receivers.
Also, due to the close spacing of the
AM channzs, -onsiderable difficulty is
experienced in the receiver being “pull-
ed” from one channel to the other as
one signal fades. Of course, this is not
the case when the receiver is tuned to
a strong signal since it will definitely
“hold” on frequency and the operation
is quite satisfactory. Most of the AM
receivers incorporating a.f.c. have a
switch on the control panel to disable

Fig. 2. Schematic of a.f.c. circuit used in the Hallicraiters 15-tube chassis.
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the circuit when its use is not required.

Three of the most important features
of a.fc., especially in FM receivers, are;
(1) the ability of the a.f.c. circuit to
“pull” the receiver to center frequency
after being tuned with push-buttons;
(2) the a.f.c. circuit will “hold” the re-
ceiver on center frequency regardless of
line voltage fluctuations or any slight
change in electrical values of the com-
ponent parts of the oscillator circuit;
and (3) the elimination of the need for
a tuning indicator. All these features are
much more valuable in an FM receiver
than in an AM receiver, since high
fidelity reception of an FM signal re-
quires exact tuning. Although there is a
certain amount of tone distortion when
an AM signal is not properly tuned,
even greater distortion is experienced
when an FM signal is improperly tuned.
The incorporation of an a.f.c. circuit aids
in manual tuning since it will take over
the tuning for the operator as soon as
the receiver is tuned close enough to
the station frequency.

To date, we have examined FM re-
ceivers employing two types of a.f.c.
circuits for FM tuning. In each case, the
manufacturer has employed a 6J6 as a
combination oscillator and reactance
tube for a.f.c. A schematic of the Halli-
crafters FM detector and a.f.c. circuit, as
used in their fifteen tube chassis, is
given in Fig. 2.

The operation of an a.f.c. circuit must
rely on a frequency discriminating cir-
cuit to detect a deviation from the cen-
ter frequency. In the case of this re-
ceiver, the FM detector is used. Since
this is a balanced detector, the voltage
at the audio takeoff point will be zero
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when the receiver is properly tuned. Al-
though an audio signal is present at the
junction of the de-emphasis network,
C, and R, when the signal is modulated,
the average voltage will remain zero.
This is true because the FM signal is
swept above and below the center fre-
quency an equal amount when be-
ing modulated. If the receiver were
tuned too high in frequency, it would re-
sult in a frequency higher than 10.7
mc. being fed to the if. amplifier. This
would result in improper detection and
a potential having positive polarity
would appear at the junction of C; and
R.. Conversely, if the receiver were
tuned too low in frequency, a negative
polarity would result. Thus it can be seen
that by sampling the average voltage
out of the FM detector, an indication of
any error in tuning of the receiver can
be obtained. It is this voltage that is
used to control the a.f.c. circuit.

The sample voltage is fed through a

filter network comprised of R., C. and
R.. This filter network is comparable to
the automatic volume control filter net-
work with which all are familiar. The
voltage at the junction of C: and R, is
d.c., since all of the audio signal has
been lost in the filter network. C; has
a very low reactance at the FM oscil-
lator frequencies and for all practical
purposes the junction of C; and R, is
at r.f. ground.

Since a reactance tube is used as a
‘“variable tuning condenser” for shifting
the oscillator frequency, a discussion of
the theory of the operation of this cir-
cuit is in order. Since an error in tun-
ing on the high frequency side gives a
positive polarity reading, it can be seen
that a capacitive reactance tube will
“pull” the oscillator back on frequency.
For example, a more positive voltage
on the grid will result in more current
flow, which corresponds to a decrease in
reactance or an increase in capacitance.
This effective increase in capacitance,
which is shunted across the oscillator
tube, will lower the frequency to the
proper point. In order to make the tube
appear as a capacitive reactance to the
oscillator, the grid-to-plate capacity,
represented by Cg, in Fig. 2, and R, are
used to obtain a phase shift between the
oscillator voltage applied to the grid
and the oscillator voltage itself. The
oscillator voltage is coupled to the re-
actance tube by the 10 mmfd. conden-
ser, C., in the plate circuit. The out-of-
phase voltage present on the plate of
the reactance tube causes the tube to
appear as a capacitance to the oscillator.

Although the discussion to date has
assumed that the receiver has been im-
properly tuned by the operator, it
should be noted that the a.f.c. circuit
will “hold” the receiver on frequency if
the oscillator should start to drift. This
drift might be caused by a change in
line voltage or a change in the inter-
electrode capacitance of the tube dur-
ing warm-up. The a.f.c. circuit also per-
mits the receiver to be tuned properly
by push-buttons since the push-button
setting is close enough for the a.f.c. cir-
cuit to take over and “pull” the oscil-
lator to the correct frequency.

The schematic of Fig. 3 shows the
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Fig. 3. The al.c. circuit used in the Radio Craftsmen Model RC-1 receiver.

circuit used in the Rudio Craftsmen Model
RC-1 FM-AM receiver. The theory of
operation of this circuit is the same as
the previous one. The receiver, however,
uses a conventional discriminator for
FM detection. The voltages across R:
and R. will be equal and of opposite
polarity when the receiver is properly
tuned, resulting in net voltage of zero,
as was the case in the preceding FM
detector. A deviation to either side of
center frequency will result in a posi-
tive or negative reading. Thus it can
be seen that the control voltage [rom
the discriminator is the same as in the
previous circuit.

No provision has been made for dis-
abling the a.f.c. circuits from the con-
trol panel in either of these receivers.

The “pull-in” limits on these a.f.c. cir-
cuits and their method of measurement
are usually obtainable from the manu-

facturers and should be checked care-
fully to insure proper operation. How-
ever, a preliminary check may be
made, as follows, to see if the a.f.c. cir-
cuit is operating. Ground the grid of the
reactance tube and tune the receiver
slightly to either side of center fre-
quency. Remove the ground from the
grid and the a.f.c. circuit should “pull”
the oscillator to properly tune the re-
ceiver. The a.fc. circuit should also
“hold” the receiver on f{requency as it
is tuned slightly on either side of the
FM signal carrier giving the effect of
very broad tuning.

When operating properly, this circuit
also tends to eliminate the two “false”
peaks which are located on either side
of the correct peak. These “false” peaks
occur as the receiver is tuned on the
sides of the i.f. passband response curve,

(Continued on page 11.4)

Fig. 4. Bottom view of Howard Model 474 chassis showing FreModyne FM detector.
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Build Your Own
Communications Recerver

A typical assembly consisting of power supply and audio amplifier, tuner, and i.f. chassis.

By J. T. GOODE
Standard Coil Products Co.

Part 1.

The first of this series covers the design

and construction of amplifier and power supply unit.

mon to build your own radio re-

ceiver instead of buying one.
People with little or no radio experience
built receivers that operated satisfac-
torily. Over a period of years, mass pro-
duction of radio receivers reduced the
expense of such equipment, bringing
radios into almost every home. Thus, the
actual expense of a complete radio was
less than the price of the parts if the
parts where purchased piece-by-piece at
wholesale prices. Seldom would a home-
built receiver compete in all respects
with a manufactured radio using the
same number of tubes.

Time changes everything and the
radio industry is no exception to the
rule. A complete set of parts for a nine-
tube receiver can now be purchased for
far less than the cost of a manufactured
nine-tube radio. Not only can the re-
ceiver be built for less money but it can
be made to outperform the manufac-
tured set or at least equal the perform-
ance. Anyone with a basic knowledge
of radio can build such a receiver. Oddly
enough the most expensive manufac-
tured receiver is the easiest for the
home builder to duplicate both dollar-
and performance-wise.

The major reason for considering any
project of this type is to realize a maxi-
mum return for a minimum investment,
and in the case of this home-built re-
ceiver a certain amount of personal
pride in a job well done will be involved.

If you want a $20.00 radio, buy it.
You can’t build one for $20.00 that will
give you anything more than the com-
mercial product at that price. If you
want a $75.00 radio, remember that the
amount of money saved in building your
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NOT too many years ago it was com-

own receiver may not justify the dif-
ference between the cash outlay for
parts and the purchase price of a com-
mercial unit.

If you want a $200.00 radio you have
now reached the price range where
home construction becomes worthwhile.
This is true of either broadcast or com-
munications receivers. An investment of
$100.00 in radio parts will make it pos-
sible to construct a receiver that will in-
clude many features not found in com-
mercially-built sets at this price. Simi-
larly, receivers in the $500 and $1000
price range can be duplicated even more
successfully and at a proportionately
greater saving. Of course, these state-
ments hold true only when building a
receiver for your own use. You cannot
build a receiver to sell at a profit under
these conditions.

Before starting any project it is good

EpiTor's NoOTE: W hile many excellent
books, dealing with almost every phase of
engineering, are available to 1he public
such publications explain the operation of
various electronic circnits but wsuwally do
not indicate actual values of compounents.
To the average radio enthusiast who wants
to build a good radio such information is
of little mﬁze.

There appears to be a gap between engi-
neering and acinal construction of com-
plete radio receivers from the home
constructor’s viewpoint. Mr. Goode has
atkempted to fill this gap in thess articles,

The equipment described is the rvesult
of experience gained in the actnal mann-
faciuring of radio equipment. The author’s
experience covers the marine transmilter
and receiver field, designing and buildin
aireraft transmitters and receivers, broad-
cast station operation, the mass production
of broadcast and communications receivers
and precision electronic test equipment.,

The only mathematics required to con-
struct this receiver will be that needed to
calculate the cosi of the paris,

business to compile sufficient informa-
tion on the equipment to gain a com-
plete picture of the work to be under-
taken. The following information is pro-
vided in order to create just such a pic-
ture for anyone considering the advisa-
bility of building his own receiver.
First of all, the electrical engineering
must be complete or such that additions

‘can be made at a later date in order to

prevent obsolescence. The mechanical
design must be such that satisfactory
electrical design is possible. The type of
dial or dials should be selected early in
the construction since this item will
affect the mechanical design and the
mechanical design can affect the elec-
trical design.

Space limitations require serious con-
sideration. It is more economical to in-
créase the size of a radio cabinet by one
inch than to try and decrease the size
of the completed radio chassis by the
same amount.

Fabrication of a radio chassis is dif-
ficult when proper equipment is not
available. Decide in advance how and
where the chassis will be obtained.

An estimate of the total cost should
be made well in advance by preparing
a complete list of materials needed. An
early decision will have to be made re-
garding how the equipment is to be
mounted, whether in a wood cabinet,
metal cabinet, relay rack, or in indi-
vidual cabinets. .

All of this may sound a little difficult
but just such planning as this will re-
sult in a good finished product that any-
one would be proud to own.

The radio described in this series of
articles has had the majority of the
problems mentioned worked out in de-
tail, namely those involving the mech-
anical and electrical engineering, and

. the selection of different type dials.

The average so-called .“junk box” will
yield many of the necessary resistors,
condensers, tubes, coils, and chokes.

Calibrating a three-band receiver may
appear to be a rather complicated job—
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actually it isn’t. The method for making
a quick and accurate calibration will be
covered in the section dealing with the

tuner. The three-band calibration for
the tuner took approximately thirty
minutes.

Receiver Construction

A modern radio receiver can be
broken down into four main sections;
power supply, audio amplifier, inter-
mediate amplifier and detector, and r.f.
tuner. By analyzing each section sepa-
rately, a receiver can be designed to
meet almost every requirement.

Power Supply: A well-designed power
supply should have the following fea-
tures: (1) Adequate voltage and current
ratings for present and future applica-
tions. (2) Adequate filter so that hum-
free operation is possible. (3) Voltage
regulation for high frequency oscillator
operation minimizing drift due to plate
voltage variation. (4) Tubes, ‘transform-
ers, chokes and condensers with an ade-
quate safety factor.

Audio Amplifier: The. audio amplifier
should meet the following requirements:
(1) An output of at least 10 watts with
less than 10 per-cent distortion. An am-
plifier with such a level will be practical-
ly distortionless at room volume. (2)
Tone controls that increase or decrease
the low as well as the high frequency
response of the amplifier. Operation of
these .controls should not cause the
average volume to change noticeably.
(3) Frequency response that is sub-
statially flat from 100 to 15,000 cycles.
(4) Hum level sufficiently low to allow
satisfactory quiet-room operation. (5)
Adequate gain for present and future
needs.

Intermediate Amplifier and Detector: The
requirements for this section are as fol-
lows: (1) Adequate selectivity for the
type of service required. Some applica-
tions will require variable selectivity.
(2) Sufficient sensitivity with high
signal-to-noise ratio of at least ten-to-
one. (3) Low distortion detector. (4)
Additional features that can be includ-
ed are noise limiter, limiter and narrow-
band FM, and an “R” meter. (5) Com-
plete elimination of regeneration.

R.F. Tuner: The tuner requirements in-
clude: (1) Complete coverage for all fre-
quencies desired. (2) Sensitivity in the
order of twenty microvolts for the
broadcast band and one microvolt on
short-wave. (3) Signal-to-noise ratio of
at least ten-to-one. (4) Image ratio suf-
ficiently high to practically eliminate
this type of interference. The degree of
image rejection designed into a tuner
is usually a compromise between satis-
factory operation and dollars invested.

The modern FM receiver requires the
same four sections with the main dif-
ference in design showing up in the in-
termediate frequency amplifier and de-
tector section.

Up to this point an effort has been
made to indicate how and why home
construction of good radios is interest-
ing and economically sound. The next
step is the design of just such a re-
ceiver. .

The following is a list of features
which have been incorporated in the
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Fig. 2. Amplifier response curves for various tone control settings.

receiver discused in these articles. (1)
Heavy duty power supply; (2) audio
output, 15 watts, 6L6 tubes in push-pull,
low distortion; (3) bass boost; (4) high
frequency control that will increase or
decrease highs; (5) sufficient audio gain
for present and future needs; (6) vari-
able output impedance; (7) voltage reg-
ulation; (8) hum-free operation; (9)
selector switch for radio, phono, etc.;
(10) wide-band if. channel for high
fidelity radio reception; (11) narrow-
band i.f. channel for communications
and broadcast; (12) sharp-band if.
channel for communications; (13) i.f.
gain control; (14) awv.c.; (15) a.nl;
(16) b.f.o. variable frequency control;
(17) a.v.c. switch; (18) narrow-band
FM with limiter; (19) “R” meter; (20)
three-band general coverage tuner, 550
ke. to 16,000 ke, one r.f. stage; (21)
standby, receive, transmit switch; (22)
separate tuner, two r.f. stages for 75
meters only; (23) separate tuner, two
r.f. stages for 40 meters only; (24)
separate tuner, two r.f. stages for 20
meters only; (25) separate tuner, two
r.f. stages for 10 and 11 meters; (26)
separate tuner, one r.f. stage for 6
meters; (27) separate tuner, one r.f.
stage for 2 meters; and (28) switch to
select any tuner. Dial lights on tuners
indicate which tuner is being used.
To engineer such a receiver as this
onto one chassis would cost at least

$10,000 in the average radio laboratory.
One of the main engineering headaches
in receiver design is the interaction of
one section of a receiver on another sec-
tion on the same chassis. This problem
has been practically eliminated with this
receiver by the use of separate chassis.

The power supply and audio amplifier
occupy a single chassis. This unit is
wired and tested before the construc-
tion of the other units is started. With
this unit working properly, the builder
can forget about it. In the meantime he
has a fine piece of equipment that can
be used for p.a.. playing phonograph
records, as a modulator, or used to re-
place the inadequate audio amplifier of
some radio.

The power supply has ample reserve
to supply 250 volts at 100 milliampers
and 6.3 volts at 2 amperes. This addi-
tional power can be used to furnish
excitation for a dynamic speaker, etc.
The amplifier can also be used for re-
cording.

The if. channel is constructed on a
separate chassis. This eliminates inter-
action with the r.f. section. Most inter-
action difficulties take place between
the i.f. and r.f. sections.

This receiver was designed to be built
a stage or section at a time. First the
wide-band amplifier is wired and tested.
Next the narrow- and sharp-band chan-
nel is wired and tested. The next step

Fig. 3. The amplifier and power supply section described in this article.
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R2—390,000 ohm, V2 w. res.
R3,R15—470,000 ohm, V2 aw. res.

Rs, R11—250,000 ohm por.

Re—10 megohm, 12 w. res.
Re—2500 ohm, 10 w. wirewound res.
Rs—1 megohm pot.

R10—22,000 ohm, Y2 w. res.

Ri2, R16—3900 ohm, 1 w. res.
R17—27,000 ohm, V2 w. res.

Ris, Ri9, R20—100,000 ohm, 12 w. res.
R21—150 ohm, 10 w. wircwound res.
C1—.006 mfd., 400 v. cond.
C2—.001 mfd., 400 v. cond.

C3, Cs—.01 mfd., 400 v. cond.

R1, R4, Ry, Ri3, R1a—47,000 ohm, /2 w. res.

6.3 V.

8- GROUND NORMAL OPERATION

7
‘l | IL cV

C+—175 mmfd. mica cond.

Ce—10 mfd., 25 v. elec. cond.

Cr—+ mfd., 450 v. elec. cond.

Cs, Cy, Cio—.05 mfd., 600 v. cond.

Ci1i—250 mmfd. mica cond.

Ciz, C13—20/20 mfd., 450/450 v. dual elec.
cond.

C1a—20 mfd., 450 v. elec. cond.

S1—D.p.4-pos. rotary sw.

S2—S.p.s.t. toggle sw.

J1, Ja—Phone jack

P1—Octal socket

P2—5-prong socket

CH:i—10.5 henry, 110 milliampere
choke (Stancor C-1001 or cquivalent)

filter

“V21—6J5 tube

CH2—8.5 henry, 200 milliampere filter choke
(Stancor C-1721 or equivalent)

Ti1—Power trans. 350-0-350 v. at 200 milli-
amperes; 5 v. at 3 amps.; 6.3 v. at 5 amps.
(Stancor P6314 or equivalent)

T2—Output trans. 5000 ohm plate-to-plate to
4, 8, 15, 250, 500 ohms, 30 w. rating
(Stancor A-3800 or equivalent)

V1—6SF5 tube

V3—6SN7 tube
V4, Ve—6L6 tube
V5—VR150 tube
V1—5U+4 tube

Fig. 4. Over-all schematic diagram of audio amplifier and power supply.

is the b.f.o. and a.nl. section. The last
section to be wired is the narrow-band
FM.

Most receiver design troubles come
from doing too much at one time and
the interaction which results from this
procedure is most difficult to trouble-
shoot. By building one small section at
a time and testing it, practically all such
difficulties are eliminated. If trouble is
experienced, it is simple to isolate.

Each r.f. tuner is constructed on a
separate chassis. Bandswitching r.f.
tuners appear complicated when sur-
rounded by the other components of a
receiver. On a separate chassis the wir-
ing looks less complex. Each r.f. section
is wired completely and tested.

Builders not interested in the com-
munications features of this receiver can
simplify the construction by completely
eliminating the i.f. chassis. A 6SF7 tube
and another 1if. transformer can be
placed on the all-wave tuner chassis.
The 6SF7 diode in this case will be used
as a second detector. The connections
that normally would go to the if. chan-
nel now go to the tuner. Regular input
and output if. transformers should be
used.

The advantages of building separate
tuners for each ham band are obvious,
but a few of the not-so-obvious points
will be discussed. The gain of a radio
frequency amplifier is governed by the
mu of the tube and the “Q” of the cir-
cuit. A coil with a "Q” of 400 will give
only a slight increase in gain when com-
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pared with a coil with a “Q” of 200, if
the “Q” of the circuit is only 50. Each
component part that connects to the
coil tends to lower the “0.”

One of the most common difficulties
experienced in all-wave tuner design is
the reduction of grid and plate lead
length. It is not uncommon to have at
least nine inches of lead connecting the
coil to the grid of a tube. By the time
this lead leaves the coil, goes to and
through the bandswitch, over the wvari-
able condenser, and eventually arrives
at the grid, the “Q” of the circuit is
greatly reduced. Not only is the ""Q”
reduced but the circuit capacities have
been added between the grid of the r.f.
stage and the mixer. This results in poor
image rejection and possible regenera-
tion.

Soldering to the chassis probably
causes more receiver difficulties than
any other single thing. A more accept-
able procedure is to place a solder lug
under each tube socket mounting screw.
This places the ground connections ex-
actly where they should be. All bypass
condensers used in each stage should
be grounded at the same point. Some-
times this is not possible, but in a
majority of cases this procedure if en-
tirely feasible. The use of an aluminum
chassis makes such wiring necessary.
Steel chassis can be used with equally
good results. A painted chassis presents
a serious ground problem but with a
certain amount of care satisfactory con-
struction is possible.

Punching holes in a blank chassis can
be simplified by following this proced-
ure. Draw the chassis layout to scale
on a large piece of paper. Attach ‘this
paper to the blank chassis by means of
“Scotch” tape. Center punch through
the paper and mark the size of each
hole on the paper for quick reference.
Make all small holes first. In case of an
error, the result can be used as a guide
hole for the next sized larger drill. All
tube socket mounting holes are spaced
1-5/16 inches. If 1% ‘“inch mounting
center sockets are used, make these cor-
rections on the paper layout before
punching. If parts other than those
specified are used, move the mounting
holes accordingly. The general layout,
however, should remain the same.

The following test equipment will be
required to align the receiver; a signal
generator, a v.t.v.m. similar to the
“Junior VoltObmyst?” and a frequency
meter for calibration. If the builder does
not “have such equipment it can un-
doubtedly be borrcwed for the short
time required to align the receiver.

The frequency meter is used to estab-
lish the error of the signal generator
calibration. By checking three points on
each band, the signal generator -cali-
bration error can be determined. From
this point on, calibration can be made
in a matter of minutes for each band.

If the receiver is to be constructed
omitting the communications features, a
slide rule dial can be used on the tuner

(Continued on page 159)
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Fig. 1. RCA accordion
cone, 7-inch perma-
nent magnet speaker.

Part 18.

By

OLIVER READ
Editor. RADIO NEWS

A discussion of factors influencing

behavior of reproducers at audio frequencies.

al prejudices and economic consider-
ations enter into current discussions
of high fidelity. If a group of people are
asked to express their preference, the
comparison should be presented to them
in terms of “live’” music (which true
high fidelity would simulate indistingu-
ishably) as opposed to low fidelity re-
production. Music appreciation is largely
a matter of conditioned reflexes. There
is a distinct danger in current trends
to dull the senses and limit measurably
the scope of tonal appreciation in future
generations. Furthermore, the willing-
ness of the public to pay for high qual-
ity reproduction is underestimated. The
term ‘“high fidelity” has been so mis-
used as to almost destroy its value.
Modern designing knowledge makes it
possible to produce vacuum tube de-
vices with almost any desired frequency
response. With suitable filter networks,
it is not difficult to compensate elec-
trically for the response curve of the ear
at different intensity levels, as well as
for frequency range limitations in broad-
cast and recording practice. But the
variation with frequency in sound pres-
sure from a loudspeaker is too violent
August, 1948

IT is unfortunate that so many person-

to be disposed of practically in this man-
ner. The point is that the selection and
design of loudspeakers and associated
enclosures probably deserve more con-
temporary engineering attention than
any other field of associated develop-
ment. The difference in the quality of
the end result when a really good loud-
speaker system is substituted for the
reproducer in an average home radio is
greater thdn even most technicians in
the industry realize.

Speaker Placement

Innumerable texts and common
knowledge dictate the intelligent place-
ment of loudspeakers in most large in-
stallations. Strangely, although the ex-
perimental facts have been widely pub-
lished, optimum placement of speakers
in homes and small rooms is rare. This
ideal position is in a corner, preferably
at the floor or ceiling junction with the
walls. This location has been shown to
produce three or four times as much
radiation of low frequency energy as
mid-wall placement. Where semi-per-
manent special enclosures may be con-
structed, a triangular cabinet or close
fitting flat baffle litting the corner from

floor to ceiling is desirable. However,
simply moving a standard console radio
to form a hypotenuse across the corner
of a room results immediately in a
noticeable improvement in low fre-
quency radiation.

Enclosures

Completely enclosed cabinets elimi-
nate cancellation of low frequencies
from the interaction of front and back-
side radiation. However, the natural fre-
quency of the speaker will be effectively
dependent on the compliance of the en-
closed volume of air, thus varying with
the cabinet size. The use of absorptive
material aids in lowering the resonant
frequency of the system. The installa-
tion of a speaker in the wall between
two rooms represents the extreme (and
ideal) condition for complete enclosure.

Labyrinth type cabinets, which may
or may not be of semi-exponential de-
sign, are usually lined with absorptive
material to eliminate high frequency dis-
tortion from interacting radiation be-
tween the speaker cone and labyrinth
mouth. Reinforcement in a limited
range of middle low frequencies is ob-
tained by the phase shift resulting from
the transmission time delay of the back
wave through the labyrinth. This effect
is greatest wheén the labyrinth is a %4
wavelength and functions as a mech-
anical counterpart for a % wavelength
tuning stub with respect to impedance
relationships. When radiation from the
labyrinth mouth is maximum, the
speaker diaphragm looks into a high
impedance and is highly damped. At
very low frequencies the phase shift
may be practically eliminated and can-
cellation will take place.

Bass rellex speaker enclosures have
gained increasing popularity because of
the excellent results obtained. The
theory of their design is interesting and
not too widely understood. Absorptive
material is used in these cabinets to
eliminate high frequency radiation from
the reflex opening. Incidentally, it is
worthy of note that the absorption coef-
ficients in published tables for acoustic
materials at the lower frequencies indi-
cate negligible absorption in this range.
The cabinet is usually designed in a
dimensional relationship that. avoids air
column resonance; it need not be as
large as either a complete enclosure or
labyrinth type to achieve comparable re-
sults.

An ideal speaker diaphragm would
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Fig. 3. Altec Lansing multicell “Diacone” speaker.

have minimum inertia, and minimum
distortion from flexure and_centering
cone edge supports. The cross section of
air in the opening of a reflex cabinet
is effectively such an idealized dia-
phragm. The speaker cone is coupled
to the opening through the elasticity of
the enclosed air in the cabinet.

The reflex opening is deliberately
made large and placed close to the
speaker cone. Within a relatively broad
range above and below a specific low
frequency, the coupling will be such as
to highly damp the speaker cone and
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Fig. 4. Characteristic curves showing re-
sult of non-linear relationship between
front and back radiation impedance.

Fig. 5. Curve of acoustic response for the

Fig. 2. The Jensen dual-unit coaxial loud-
speaker suitable for large installations.

produce the major portion of radiation
from the virtual source represented by
the reflex opening. There is no time de-
lay involved in producing this phase
shift. It results from the equivalent L-R-
C circuit of the coupling medium, the
speaker cone, and the reflex opening.
It is clear that at some frequency in the
lower ranges the coupling will lag by
180 degrees as a result of the compli-
ance of the coupling medium. Since the
virtual diaphragm is effectively un-
damped at this time, its swing - will
greatly exceed the amplitude of the
speaker cone. This means not only that
the radiated energy will be increased in
this frequency range, but also that the
undistorted conditions of the idealized
virtual diaphragm of the reflex opening
will be realized at maximum efficiency.

Bass reflex cabinets may be designed
haphazardly (as they often are) with
the probability of improving the re-
sponse of a speaker selected at random.
However, to achieve anything approach-
ing the full advantages available from
such enclosures, they should be devised

Altec Lansing Model 603 shown in Fig. 3.
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in terms of the characteristics of a spe-
cific loudspeaker.

Many shapes of loudspeaker cones
have been developed experimentally,
but the most efficient and satisfactory
design is. circular. Elliptical cones were
early abandoned because of problems in
mechanical structure and other disad-
vantages. Although flared cone sides are
not as strong for a given weight as
straight sides, the response is appreci-
ably improved above 5000 c.p.s. How-
ever, in speakers designed primarily for
high power handling capacity and mo-
derate frequency response, straight
sides are used almost exclusively.

Most cones are made of specially fab-
ricated papers. Where efficiency in
quantitative transfer of energy is im-
portant at the expense of smooth re-
sponse, very hard papers are used. More
flexible structures are selected for high
quality reproduction. A compromise is
sometimes made between mechanical
strength and smooth response by close-
ly spaced annular rings in which the
fibrous structure is deliberately broken
down. Very soft material similar to blot-
ting paper may be used to smooth the
response and eliminate sharp dips and
peaks still further in the response curve,
but high frequency response is sacrificed.
Another compromise is achieved in poly-
fibrous cone types where as many as
three different degrees of hardness are
used in the construction of a single
cone. The cone is usually divided into
three bands of approximately equal
width with the material becoming softer
and increasingly fibrous away from the
voice coil.

One of the most interesting develop-
ments is the so-called “accordion cone”
speaker, Fig. 1. Here the outer edge of
the cone floats without contact to the
metal structure, and a supporting struc-
ture of cone material is folded back ac-
cordion-wise to provide centering. This
small speaker has an exceptionally
smooth response and an extended fre-
quency range that covers from 80 to
7000 cycles-per-second with excellent
fidelity, tapering off to 30 cycles down
and 14,000 cycles upward. This type of
folded edge cone support extends the
lower frequency limit at least one oc-
tave below that obtainable with con-
ventional construction for the same unit.
The amplitude of piston swing at low-
level low frequencies is a contributing
factor in the effective transducing ef-
ficiency of the unit. Four of these speak-
ers in a suitable cabinet will handle
twelve watts complex wave, and are
difficult for the most critical listener to
distinguish from systems costing ten
times as much. There appears to be no
reason why this principle cannot be ap-
plied to speakers of larger cone diameter
with equally desirable results. It is sug-
gested that similar results might be ob-
tained perhaps with better acoustic
loading by folding the edge of the speak-
er cone forward to its support when
physical depth is not a factor.

Dual Combinations

There are many reasons why it is not
practical to cover the entire audible fre-
quency range with a single transducer.
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Among these is the fact that mechanical
and electrical impedances vary with fre-
quency, and it is clear that the wider
the frequency range, the more difficult
it is to provide an approximate match
throughout. It is also true that a de-
sirable directional characteristic over a
wide frequency spectrum is incompatible
with contemporary fundamentals of de-
sign. In order to obtain the most ef-
ficient transfer of energy, particularly at
low levels where mechanical damping
is effectively high, it is common practice
to use a speaker of a large cone di-
ameter for low frequencies.

At high levels this is also necessary in
order that the cone may be free to
swing over the required amplitudes at
low frequencies. There are other con-
siderations involved in this requirement,
but directivity at low frequencies is not
a problem. At high frequencies, where
the tendency to beam becomes pro-
nounced, it is of great importance that
the diameter of the source be small
compared with the wavelength .of the
sound energy. Contrary to what might
be expected at first consideration, the
angle of directivity varies inversely with
the physical size of the sound source
when compared with the wavelength.
Thus a large speaker cone, or large
horn mouth acting as a virtual source,
decreases the angle of distribution at
high frequencies. Where an effort is
made to design a single unit to cover
. an excessively wide f{requency range,
the distortion caused by transients and
cross modulation effects from various
modes of vibration at the extremes of
the spectrum is greatly increased.

It is of practical value to note that
multiple speakers of identical response
characteristics may be used to advan-
tage in extending the low frequency
range of a system. Although the total
cost may be somewhat increased, it is
sometimes more economical to use
several relatively low cost speakers
than a single more expensive one. These
may be installed in a single cabinet
with the desired result of extending the
low frequency response more than might
be achieved with a single unit of high
cost. This practice will almost invari-
ably increase the power handling capa-
bility of systems of comparable cost. It
is also true that spatial distribution of
the source within an extension of six
to ten feet is considered pleasing by
most listeners, even in relatively small
rooms. Obviously, placing these speakers
at different angles will improve the dis-
persion of high frequencies.

Where dual speakers are used to
cover high and low frequency ranges re-
spectively, it is usually desirable to use
an electrical dividing network to chan-
nel each section of the spectrum to its
corresponding speaker. It is sometimes
possible to simplify this network with
carefully selected speakers and permit
the ranges to overlap considerably. In
such instances it is only necessary to
eliminate the very low frequencies from
the high channel because of power
handling considerations. However, the
design of frequency dividing networks is
relatively simple and the optimum ar-
rangement is more easily achieved elec-
August, 1948
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Fig. 7. Acoustic response curve for the Tru

trically than acoustically. The point of
crossover may vary considerably, but
commercial networks are generally de-
signed to divide in the region between
500 and 1000 cycles-per-second.

While large installations usually in-
volve low frequency speakers fed into

_folded horns and high frequency driv-

ing units acoustically coupled through
honeycombed projectors, the recent de-
velopment of dual speakers for home
installations or other moderate power
requirements favors coaxial mounting
of two units (Fig. 2). This arrangement
is mechanically convenient but appears
to contribute little to the acoustic pro-
perties of the system. However, it is of
importance to note that dual speaker
arrangements require the coordinated
design of each unit in order to obtain
optimum results. It is possible to im-
prove the range of a single large di-
ameter speaker with the addition of a
high frequency speaker and suitable di-
viding network, but it is fallacious to

S 7M—"OMY12M=14M

-Sonic Model P-52A shown in Fig. 8, right.

assume that a small cone diameter im-
plies good high frequency response. In
the smaller units it is generally worth-
while to supplement the usual cabinet
enclosure with shutters placed over the
high frequency opening so as to improve
the spatial distribution. One manufac-
turer uses a small coaxial mounted mul-
ticellular horn for the dispersion of high
frequencies, even in relatively low power
handling units (Fig. 3).

In connection with honeycomb horns,
an interesting aspect of elliptically
shaped speaker cones and rectangular
horn mouths is often important. There
is a widespread misconception regarding
the angle of distribution achieved in
terms of placement of the long axis.
Actually the widest horizontal distribu-
tion angle is obtained when the long
axis is placed vertically. Although this
phenomenon is minimized by radial
curvature of the horn mouths, the dis-
tribution may sometimes be improved

(Continued on page 143)
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Fig. 8. {Left) The Western Electric Model 728-B speaker. (Right) The Tru-Sonic Model
P-52A coaxial speaker. This small, two-way sound reproducing assembly allows a
vertical sound distribution of 40 degrees ond horizontal distribution of 80 degrees.
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AC'S eyes were glued to the
M rather drunken-looking “X"” on
the face of his oscilloscope as he
made delicate adjustments of the sec-
ondary-trimmer of a discriminator
transformer. Barney, his red-headed as-
sistant, was busy removing a chassis
from a console cabinet. Miss Perkins
came to the door that separated the of-
fice from the shop and started to say:
“Mac, Mr. Bishop just called and said
that he is leaving on a two-week vaca-
tion Sunday and that he would like to
have you check over all of his radios
while he is--is--E-e-e-e-e-k!”’

As her voice sailed upward in a
shriek, Miss Perkins’ high heels beat a
staccato retreat from the shop. Mac
whirled around to see Barney, his face
screwed up in such a look of distaste
that the freckles were rubbing each
other, holding out at arm’s length a
small and very dead — long dead —
mouse.

“It was under the rectifier socket,”
he explained.

“Hm-m-m-m! That’s a black mark
against my diagnosing,’ Mac admitted.
“When the lady said her radio began
to smell funny after it got warm, I
guessed she had a power transformer
going out. Well, you had better park
Mr. Mouse outside; and better go out
the back way, or Mac’s Radio Service
Shop will be needing another office girl.”

Barney and the burnt offering disap-
peared through the alley door, and Miss
Perkins ventured back inside the door.

“You surely find a lot of funny things
ih radios,” Barney observed as he came
back inside.

“Everything from bobby pins to poker
chips,” Mac agreed; “but you find few
things worse for a radio than mice. If
they nest in a set for long, they will
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damage it almost beyond repair. The
tough part is that lots of customers
do not like being told they have mice.”

“How do you handle that one?”

“Well, if T know them well, T just
tell them the truth; but I kind of take
the edge off things by telling what a
time we had getting rid of the little
cusses at our house. If, on the other
hand, I am doubtful about how they
might take any mouse-talk, I simply
install wire-mesh or cheese-cloth ‘“dust-
shields” on the back of the set. You
have to be careful to get all the open-
ings stopped, though, for it is amazing
what a small crack a mouse can squeeze
through.”

Barney went to work on an a.c.-d.c.
midget at his end of the bench, but he
kept looking out of the corner of his
eye at Mac’s alignment of the FM re-
ceiver. “Say, Mac,” he finally said.

“Uh huh,” Mac grunted as he finally
got the two lines to cross exactly in the
center of the screen,

“When do I start learning how to use
the scope?”

Mac laid aside his aligning screw-
driver, backed up the intensity control
of the oscilloscope, and bent a quizzical
look on his helper.

“Do you think you are about ready
to graduate from the multimeter?” he
asked.

“Well,” Barney replied, “there are
lcts of things you can’t do with simple
instruments. Take this set for instance.
I'll be darned if I can puzzle out what
is the matter with it, but I'll bet you
could take the scope or the vacuum-
tube voltmeter and spot the trouble in
a minute.”

‘“What's the complaint ?”’

Barney glanced at the job card, al-
though he knew it by heart: “Set gets

weak at night; volume fair during day,”
he read. “I figured the change in line
voltage must have something to do with
it, and I used the voltage-regulator to
run the supply voltage up and down.
At 105 volts, the 35Y4 rectifier puts
out only fifty volts; but that goes up to
over a hundred volts when the line
voltage is set at 117.” .

“So far, swell! What was your next
deduction, Sherlock ?”/

“It sounded like the 35Y4 was weak
on emission; but when I tested it, the
emission showed quite good, even when
I cut the filament voltage down to
tweny-five volts. In the set, though,
there is a full thirty-five volts across
the filament.”

“A very baffling case indeed,” Mac
said with the grin-wrinkles deepening
around his eyes. “Slide the line voltage
down to 100 volts.”

Barney adjusted the voltage regulator
until the a.c. voltmeter showed exactly
100 volts. The set was barely audible.

“Now watch closely while I employ
this very complicated service instru-
ment,” Mac said as he reached over and
slipped the No. 47 pilot bulb from its
bayonet socket. Immediately the volume
came up with a rush.

“I'll be darned!” Barney said softly.
“Why?”

“That 35Y4 has a tapped filament
with the pilot lamp shunting a portion
of it. The emission of the cathode heat-
ed by the untapped portion is low;
but the emission of that part heated by
the shunted portion is still good. In the
checker, the whole heater and cathode
are uniformly heated, and the good
portion of the cathode gives you a high
reading. In the set, the pilot lamp shunt
lowers the temperature of this good
portion and causes the output voltage to
drop. A new tube is the remedy.”

“l was not kidding, Barney, when I
said I was using a ‘very complicated
service instrument’ on that set. The
best piece of service equipment any man
can have is a good sound knowledge of
radio theory coupled with the ability
to reason in a straight line from some
observed effects back to a cause. All
any service instrument does is to col-
lect information for the brain to work
on. With simple instruments, the brain
has to work a little harder, for it does
not have such plain clues to study; but
that is exactly what we want to teach
you to do; to use your head.”

“You mean that I will be a better
serviceman for sticking with the signal
generator and the multimeter for a
while longer?”

“That is right. Remember in geometry
that you could not use anything but a
compass and a straight-edge ? You really
bad to beat your brains to construct
some angles, when you could have con-
structed them in a few seconds if you
had been allowed to use a protractor.
But the practice you got in logical rea-
soning made all the math that came
after that much easier. It is the same
way in radio servicing.”

“Why use complicated instruments at
all, then?”

(Continued on page 134)
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By
JACK NAJORK,
W2HNH

Spec. Div., General Electric Co.

mission and reception systems

have been used for years by com-
mercial stations, the complex equip-
ment required for the successful opera-
tion of such systems has discouraged
amateurs from adapting these methods
of communication for use in amateur
bands. Commercial single sideband re-
ceivers, for example, often occupy six-
foot relay racks which abound with com-
plicated and expensive filter networks,
phase shifters, and crystal controlled
heterodyning oscillators. Small wonder,
then, that amateurs have evinced little
interest in single sideband systems.

A recently developed, simplified meth-
od of selective single sideband reception
which requires no critical filter net-
works, crystals, or other 3pecialized
components now promises to change this
entire picture and it is not unlikely that
in the near future you will be hearing
the amateur at the other end saying,
“Your upper sideband is covered with
QRM but I am reading your lower side-
band perfectly.”!

This new system of selective single
sideband reception (abbreviated SSB)
is the outgrowth of extensive develop-
ment work by D. E. Norgaard, W2KUJ,
of the General Electric Research Labora-
tory. The Norgaard system has been
adapted to amateur use and the first
Single Sideband Selectors are now being
produced commercially (see Fig. 1) in
the form of a compact adapter unit
which can be readily connected to al-
most any type of communications re-
ceiver. These adapters (Type YRS-1)
when properly connected and aligned to
a communications receiver having an
i.f. of approximately 455 kc., permit
single sideband reception of convention-
al amplitude modulated and unmodu-
lated (c.w.) signals, as well as single
sideband transmissions. Either sideband
can be accepted or rejected to cope with
existing interference conditions, this
selection being made manually by means
of push-buttons which are centrally lo-
cated on the front panel of the unit. The

Aungust, 1948

ALTHOUGH single sideband trans-

Sl
yel

o =
-
T
|
£ et
ol
g o
w1 .
L] (5LE SIBEA
L
[ il
12 N
fo ?
. §
-
R
e

GENERAL @p ELECTRIC
SINGLE SIDEBAND SELEGTOR

ole Stdeband
ector for lam Use

TR

ia
E

Fig. 1. General Electric’'s Model YRS-I
Single Sideband Selector which can be
connected to any communications set.

Amateurs and DX-ers can now enjoy the advantages

of SSB reception without using complex equipment.

YRS-1 can also be used for carrier-re-
inforced double sideband reception, a
condition which reduces distortion caus-
ed by selective fading. A fourth operat-
ing condition permits the receiving
equipment to function in the normal
manner. Once connected and aligned,
the YRS-1 requires no further attention
or tuning other than the selection of the
desired mode of operation which is sim-
ply a matter of pushing the proper but-
ton. No additional power is drawn from
the receiving equipment to which the
YRS-1 is connected. See Fig. 2 for a
schematic of the YRS-1.

Although rejection of an undesired
sideband range is accomplished by a sys-
tem which provides the effect of extreme
selectivity, ihe quality of modulation con-
tained in the accepied sideband is wot im-
paired in any manner and is generally re-
stricted only by the i.f. passband of the
particular receiver in use. This is be-
cause, the audio frequency response of
the YRS-1 is in excess of 70 to 7000
cycles-per-second, whereas the over-all
frequency response of the average com-
munications receiver falls off rapidly
above approximately 5000 cycles-per-
second due to sideband cutting in the
i.f. amplifiers. Superior fidelity is there-
fore attained in one sideband as com-
pared with normal crystal selectivity
utilizing both sidebands. The net result

is greatly improved intelligibility with-
out sacrifice of selectivity.

Single sideband reception will also be
2 boon to the serious shortwave listener
who has, in the past, been plagued by
serious distortion introduced by selec-
tive fading conditions. With SSB re-
ception, the entertainment value of high
frequency broadcast stations is limited
almost solely by the program material
because audio distortion associated with
selective fading is not present. The ef-
fect of selective fading under SSB re-
ception conditions is that of altering the
shape of the audio passband, but no
harmonic distortion can occur. The fad-
ing, as such, is just as pronounced in
one sideband as in the other, but the
method of reception does not allow the
sidebands to ‘“fight” one another and
cause the type of distortion generally
associated with conventional double-
sideband reception.

To illustrate the operation of the
YRS-1, consider an amplitude modulated
signal as shown in simple form in Fig.
4A. The modulation process creates two
sidebands, 4 and B, which are sym-
metrically located on either side of the
carrier and which represent the modu-
lating component. If an interfering car-
rier of almost the same frequency is
superimposed as shown in Fig. 4B, the
result will be a heterodyne whose fre-
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Fig. 2. Circuit diagram of the YRS-1 adapter unit which permits single sideband reception on most communications receivers.

quency will be equal to the frequency
difference of the two carriers. Normally,
if the amplitudes of the two carriers
are approximately equal, the resulting
heterodyne will be of sufficient ampli-
tude to partially or completely mask
the intelligence contained in boz/ side-
bands of the desired carrier because
conventional communications receivers
cannot discriminate between the two
carriers and may demodulate sidebands
A and B against the interfering carrier.
This is illustrated in Fig. 4C where a
typical selectivity curve has been im-
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posed on the heterodyned signal of Fig.
4B. Observe that the curve is sufficient-
ly broad to encompass both sidebands.
Even if the receiver is tuned slightly off
the carrier in an attempt to discrimin-
ate against the heterodyne, the flaring
of the skirts of the curve indicates that
an appreciable portion of the heterodyne
will be passed.

If the receiver possessed an extreme-
ly sharp, essentially straightsided re-
sponse curve as shown in Fig. 4D, fair-
ly good separation of the sidebands
would be possible. Such selectivity,

while desirable from the standpoint of
communications, might seriously restrict
the audio fidelity, because the higher
and lower audio frequencies would be
clipped off along with the heterodyne.
This is the reason signals lose intelligi-
bility when the crystal filter is switched
into the i.f. amplifier of a communica-
tions receiver.

The YRS-1 Single Sideband Selector
combines the advantages of the broad
response curve for audio fidelity and the

sharp response curve for selectivity,
without the disadvantages of either.
RADIO NEWS



Amplitude Freq. Input Phase Output Phase

Network A
1 unit Mc.p.s. 0° 0° + X°
Network B
1 unit Mc.p.s. + 90° 90°+ (X-90) =
0° + X°
Table 1

Freq. Input Phase Output Phase

Network A Mc.p.s. 0° + X° 1 unit

Network B M c.p.s. 0° + X° 1 unit

Sum Mc.p.s. X° 2 units

Difference M c.p.s. 0 units
Table 2

Amplitude Freq. Input Phase Output Phase

Network A

1 unit Mc.ps. 0O 0° 4 X®
Network B

1 unit

Mec.ps. —90° -90°+ (X-90) =
*X° -180°

*Is equal to a negative signal of phase
X deg.

Table 3

Freq. Input Phase Output Phase

Network A Mc.p.s. 0° + X° 1 unit

Network B Mc.p.s. X -1 unit

Sum Mcps. .... 0 units

Difference Mc.p.s. X° 2 units
Table 4

This is accomplished by special detector
circuits which split the receivedsignal
into two components, which, when shift-
ed in phase and added or subtracted, re-
ject undesired interference in one side-
band or the other. This makes possible
the reception of signals which normally
would be unreadable because of hetero-
dyne interference.

A detailed andlysis of the theory of
operation of the YRS-1 is beyond the
scope of this article, but the following
simplified explanation will give the
reader an understanding of the basic
principles involved and will pave the
way to a better understanding of theo-
retical papers which will no doubt be
presented in the future.

If a carrier frequency, F, is amplitude
modulated by a single audio frequency,
M, an upper and a lower sideband will
be produced. These two sideband fre-
quencies are (F+ M) for the upper side-
band, and '(F-M) for the lower sideband.
The conventional AM receiver, of course,
incorporates a detector which, when de-
livering such a signal, demodulates it to
restore the original intelligence fre-
quency M. In so doing, both sidebands
are utilized and necessary. The YRS-1
likewise incorporates a detector, but in
this case of novel design, which when
used in conjunction with phase shift net-
works, results in a system capable of
reproducing separarely the intelligence in
the upper sideband and the intelligence
in the lower sideband.

Fig. 6 shows in block form the circuit
arrangement of the YRS-1 upon which
the following explanation is based. Two
detectors are shown. Each is supplied
with the amplitude modulated if. out-
put of the receiver, and each receives
a strong signal from the locked oscil-
lator shown as source 2. However, the
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Fig. 3. Top chassis view of the YRS-

phase of the locked oscillator voltage
fed to detector 2 differs by 90 degrees
from that-fed to detector 1. Because of
this, the demodulated outputs from
these detectors differ in phase by 90
degrees. Assume now that network A
introduces a phase shift of X degrees
and that the phase shift in network B
is smaller by 90 degrees. Thus, consider-
ing the (F-M) sideband only, and as-
suming the amplitude to be 1 volt, the
output from the two networks can be
tabulated as shown in Table 1.

When the outputs of networks A and B

are added or subtracted, the mixed sig-
nals combine as indicated in Table 2.
Thus, the audio output for a radio fre-
quency signal (F-A) will be M cycles-
per-second with a phase delay of X
degrees and a strength of 2 units when
the sum is taken, and will be zero am-
plitude when the difference is taken.

The same treatment, with minor vari-
ations, can be applied when only the
upper sideband (F+AM) is present.
Whereas in the previous case, for the
lower sideband, the demodulated -out-
put from detector 2 led that from de-
tector 1 by 90 degrees, in this case it
lags by 90 degrees. Hence, the summa-
tion of Table 3 applies to the output for
the two networks.

When the output of networks A and B
are added and subtracted, the mixed
signals combine as indicated in Table 4.
This time, the audio output for a radio
frequency signal (F+M) will be zero
when the sum is taken, and will be Af
cycles-per-second with a phase delay of
X degrees and a strength of 2 units

{Continued on page 120)
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ETECTORY

By M. S. KAY

A discussion of the iwo types of FM detectors found
most frequently in present-day video und FM receivers—

the Foster-Seeley discriminator and the ratio detector.

tion of an FM receiver is its detec-

tor and yet this is the most im-
portant stage, for much of the noise re-
ducing qualities of FM depend upon the
proper functioning here. Most radiomen,
by now, are fairly familiar with the
basic differences between AM and FM
and can trace the signal path through
an FM receiver to its second detector
where the conversion of the signal to
its audio equivalent occurs. The pro-
cesses of amplification and frequency
conversion that occur in a superhetero-
dyne prior to the second detector are
exactly similar for AM and FM signals.

In an AM second detector, the am-
plitude variations of the carrier are
“skimmed” off, the if. removed, and
what remains is the desired audio signal.
With FM signals, the intelligence or
modulation is contained in the instan-
taneous frequency variations and in
order to derive the orieinal audio signal,
we must somehovs zonver: these fre-
quency variations intc their equivalent
audio variations. This, then, is the pur-
pose of an FM detector—of any type. If
we were to draw the desired response
curve for such a detector, 't would look
like the curve of Fig. 1. Each frequency
variation produces a certain audio out-
put and the relationship between the
two is linear. In this way, distortionless
conversion is achieved.

In current television receivers, we
find two types of FM detectors. The older
of the two is the Foster-Seeley circuit;
the more recent one is the ratio detec-
tor. Both are used extensively and both
should be well understood by the serv-
iceman. For purposes of explanation, an
earlier form of discriminator known as
the Travis discriminator will be ex-
amined briefly. While not in use today,
it is useful in explaining the operation
of both the Foster-Seeley and ratio de-
tector. Its circuit is shown in Fig. 2.

The transformer coupling between
the stage preceding the FM detector and
the detector itself consists of a primary
winding and two secondary windings.
Each tuned circuit is peaked to a
slightly different frequency. L, and C:
are peaked to the i.i. carrier value, say
21.25 mc, It is made broad enough to
pass between 200-300 kc. with almost
uniform response. For an FM signal,
such as used in television receivers, the
bandpass need only be 50 ke. However,
‘to minimize variations in oscillator fre-
quency, the above bandpass is designed.

L; and C., the top secondary circuit,
are peaked to a frequency approximately
75 to 100 kec. below the carrier i.f, value;
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PERHAPS the least understood sec-

on the other hand L; and C; are peaked
to a frequency the same number of kilo-
cycles above the carrier if. Actually
it makes little difference which circuit
is above or below, provided both are not
peaked to the same value. The response
of each secondary circuit is shown in
Fig. 3A.

Each secondary circuit is an AM de-
tector circuit in itself, complete with
diode rectifier and load resistor. The
resistors are placed end to end, as
shown in Fig. 2, with the result that the
output voltage is actually the difference
voltage of the two.

The operation of this circuit in de-
tecting FM signals can now be readily
understood. When the incoming signal
is at the zenter i.f., the voltage develop-
ed in each secondary winding will be
the same. This is shown in Fig. 3B. Since
each tube receives the same voltage,
equal currents will flow producing equal
voltages across R; and R.. The total out-
put, however, iz zero because of the
back-to-back placement of the load re-
sistors. This is as it should be, for when
the signal is at the carrier i.f. value, it
contains no modulation and no audio
output should be optained.

Suppose now that the modulation is
applied and the carrier shifts to a fre-
quency above the center i.f. The voltage
across L;, C; will be greater than that
developed across [.,C: because the sig-
nal frequency is now closer to the
resonant peak of L; and C.. Hence, while
some voltage may be present across R,
to cancel part of the voltage at R., there
will be considerable voltage remaining
across R. and this will appear across
terminals A and B. As the frequency of
the carrier shifts back and forth, due
to the modulation, the output (at A-B)
will rise and fall, through positive and
negative values, and the frequency vari-

‘ations will be converted into the cor-

responding audio variations.
Since the output voltage represents
the difference between the potentials

Fig. 1. The desired characteristic for
all frequency-modulation detectors.
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developed across R, and R both curves
can be combined into one resultant
curve. This is done in Fig. 3C. If proper-
ly designed, the response curve will be
linear throughout the operating range
X to Y and no distortion will be intro-
duced in the conversion of FM to audio
voltages. C. and C; bypass the if. cur-
rents around R, and R..

Foster-Seeley Discriminator. The Foster-
Seeley discriminator, in which the sec-
ondary circuit is reduced to one wind-
ing, might be considered a refinement of
the Travis circuit. Some (but not all)
of the steps in the transition are indi-
cated in Fig. 6 and from these the read-
er can perhaps gain a better under-
standing of the close- relationship be-
tween the two circuits. In the secondary
tuning circuit, the two coils have been
reduced to one unit possessing a center-
tap. In addition, only a single tuning
condenser is placed across the coil. The
final step, which includes the addition of
a small fixed condenser, C;, and an r.f.
choke, L., is shown in Fig. 4. This is the
Foster-Seeley FM detector. Bear in
mind, however, that in spite of these
changes, the secondary tuning circuit
must still accomplish what it did in
the previous circuit, namely, to apply
to each diode wvoltages which vary
linearly with frequency. Once the op-
eration of this altered secondary tuner
is understood, this detector will fall
into the same category as the Travis
circuit and its operation will follow the
same pattern. The placement of the two
diodes and their load resistors remain
substantially the same.

Coil L: is linked magnetically to the
secondary. We designate the top half
of the secondary as L. and the bottom
half as L; because their effects on 1V
and V. differ. This will become evident
as we proceed. Thus, L; induces a volt-
age into the secondary which, to the
secondary coil and condenser, looks like
a series voltage. See Fig. 5A. The volt-
age, labeled E.,, has a complete path
through the secondary coil and C. and,
consequently, current will flow. The im-
pedance offered the current will depend
upon the frequency of the induced volt-
age. If the resonant frequency of the
circuit is the same as the frequency of
the incoming signal, the series imped-
ance of the circuit will be low because
the inductive and capacitive reactances
will completely cancel each other, leav-
ing only the incidental resistance in the
coil and circuit wiring. Hence, the sec-
ondary current I, will be in phase with
the induced voltage [:, at this fre-
quency.
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Note that we still do not know the
voltage across the secondary coil. Ei.
is the voltage induced in the secondary
winding and it is the voltage which
causes the secondary current to flow.
But i is not the voltage across L. L. To
determine this, we note first that I, is
in phase with E,. This is shown vectorial-
ly in Fig. 5B. When I, flows through L.,
Ls, the voltage developed across each coil
section will be 90° ahead of the cur-
rent. This is true of the voltage and
current relationship for any inductance.
Hence, to the vector diagram of Fig.
5B, add E. for the coil, leading E:. by
90°. The result is indicated in Fig. 7A.

The next step is to determine the
phase relationship between E. and E,
the primary voltage. The induced volt-
age Ei, is 180° out-of-phase with the
primary voltage E;. This is true be-
cause Ei is in the same position as the
back e.m.f. of Ei, having been produced
by the primary lines of force, When E,
is added to the vector diagram of Fig.
TA, we derive the vector relationship
of Fig. 7B. Now it can be seen that E
and E, are 90° out-of-phase. This is the
relationship we were seeking. Keep it in
mind.

In the circuit of Fig. 4, C; connects
from the top of L. to L. The opposite
end of L, connects through Cs to ground,
thereby completing the circuit. Since C;
and C; offer negligible opposition to the
i.f. signal currents flowing through L,
whatever voltage appears across L; is
also placed across L.. The two are in
parallel. V,, then, receives the voltage
across L. (let us call this E.) and the
voltage across L; (label this Ev.) V. re-
ceives E; and En. If this circuit is to
function in a manner similar to the
Travis discriminator, then these com-
binations of voltages (E: and Eui, and
E; and E;.) must vary with frequency.
As the signal frequency changes, the
voltages applied to each tube should
vary, thereby producing results similar
to those of the Travis circuit.

To indicate how these voltages vary,
let us investigate circuit conditions when
the incoming signal is at the carrier if.
value. At that time, as indicated pre-
viously, E; and Es; are 90° out-of-phase
with each other. Since E; and E., are
the same, let us add Eu to E. and also
to E.. Fig. 8A illustrates Eis and E:; Fig.
8B has Ei. and E;. The resultant of each
pair, Evi and Ey.,, are both equal in
Jlength, which means that V1 and V7 re-
ceive equal voltages and therefore de-
velop equal voltages Em and [Ers. Being
back-to-back, Ep: cancels Fz: and the
net output. voltage is zero.

This is identical to the Travis circuit.
E; and E; are combined in opposite di-
rections with Ei: because of the center-
tap on the secondary winding.

When the signal varies from the car-
rier i.f., a 90° phase relationship no
longer exists between primary and sec-
ondary. Fig. 8C and 8D indicate what
happens when the signal frequency
drops below the carrier value. V3, in
this instance, receives more voltage than
V. thereby producing a greater output
across R,. For frequencies above the

(Continued on page 138)
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Fig. 1. Front view of the
home-built. one-tube in-
terval timer for photo-
graphic and other uses.

ELECTRONIC

CPHOTO
TINER

By E. BRUCE PRAY

Eng.. Sylvania Electric Products Inc.

Construction details for building a simple, one-tube

interval timer covering periods from 1 to 60 seconds.

workshop, hobby-room, or dark-

room need not be a large cumber-
some device nor an extremely expensive
piece of apparatus. A sturdy, one tube,
compact interval timer is described
herein which meets all the requirements
as to small size, low cost, and depend-
able operation.

The number of operating controls
has been limited to a minimum of two
which are located on the front panel.
The time interval selector covers time
intervals from one second to sixty sec-
onds and is adjusted by means of a con-
tinuously variable control. The dial,
which is hand-drawn and calibrated, is
sufficiently large to allow for ease of
reading under difficult conditions such
as might be experienced in a photo-
graphic darkroom. The only other con-
trol on the front panel is the standby
switch, of the toggle variety, which is
used for starting or stopping the timing
cycle,
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AN interval timer for use around the

Devices which are to be controlled
by the timing circuit are connected to
the relay contacts by means of the two-
prong receptacle located on the rear
panel. The contact arrangement chosen
will depend upon the requirements of
the device to be controlled and may be
either normally open or normally closed.
Those radiomen who are also photo-
graphers will find the small size and
light weight of this unit acceptable for
direct mounting to the enlarger or the
printer by means of a suitable bracket.

Fig. 4 shows. the chassis layout with
the midget thyratron cushioned between
the capacitance in the rear, the filament
transformer on the right, the potentio-
meter in front, and the relay on the left.

The chassis measures 2% by 3-3/32
by 13/16 inches and is constructed from
sheet aluminum which is one of the
finer materials when it comes to work-
ability. Other types of metal may be
used equally well. However, extreme
care should be exercised with the hard-

er types of metals in removing the burrs
which develop when drilling.

The metallic rectifier is mounted on
the under side of the chassis directly
beneath the filament transformer by
means of a flat-head machine screw.
The hole for this machine screw should
be countersunk on the top side to allow
the screw to set flush with the chassis.
In this manner the transformer can be
mounted on the top-side of the chassis
directly above the rectifier with no
loss of space.

It is well to mention at this point
that a hole should be drilled directly
beneath the wiring contacts of all the
components located on the top of the
chassis to which a wire is to be attach-
ed. In this way, unsightly wiring strewn
on top of the chassis will be avoided and
all major wiring will be carried on be-
neath the chassis.

The standby switch, of the toggle
variety, is located below deck with the
operating shaft protruding through the
front panel directly under the potentio-
meter shaft. The fuse holder which ac-
comodates a 3AG type of fuse is also
located on the under-side of the chassis
directly beneath the relay.

The four resistors and the electrolytic
condenser fit readily into the remaining
available space and should present no
problem (Fig. 3). The author used two
resistors for R; accounting for the extra
resistor observed in Fig. 3.

The electrical circuit consists of a
miniature thyratron connected in such
a way that the entire anode current is
directed through the relay coil when the
tube is ionized by the application of the
proper grid potential. It is this tube cur-
rent which activates the relay and pro-
duces the desired control of the a.c. out-
put.

The relay chosen for this unit has the
conventional single-pole, double-throw
contact arrangement allowing for either
type of operation. For photographic pur-
poses, normally closed contacts should
be used in order that the circuit be
opened when the tube is ionized after
the desired time delay.

The grid circuit, which contains the
time delay components, is tied to the
cathode by means of the RC network
(R:-C:) and the 10,000 ohm wire-wound
potentiometer (R.). This potentiometer,
which is connected in series with the
13,000 ohm resistor (R.), should be a
linear control and a Centralab type VF
137 or BF 108 is recommended for use
in this circuit. Controls having more
taper than that found in the type BF 108,
should not be used if crowding at the
extreme ends is to be avoided.

It should be noted that the value of
the RC network remains fixed and the
actual time delay is accomplished by
means of the potentiometer which pre-
selects the desired voltage level. When
the timing switch (S.) is closed the
negative voltage present on the grid, as
a result of the setting of the control
(R:), now begins to decay at a rate de-
termined by the values of the RC net-
work. When this negative voltage, which
is sufficient to keep the tube from fir-
ing, decreases to the optimum value the
tube will ionize. This control (R:)
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sheuld be connected in such a way that
complete clockwise rotation results in
maximum time delay.

The rectifier is the dry-disc type, be-
ing a Sylvania type selenium unit, which
is very compact, measuring only 135"
in diameter by 13/16” thick. This type
of rectifier, besides being of small size,
has no filament to heat, resulting in
economical operation and a definite sav-
ing of space. )

The resistor (R;) acts as a bleeder for
the power supply while the condenser
(C.) is the only filter necessary.

It can easily be seen from the sche-
matic diagram (Fig. 2) that switch (S:)
in its “off” position is actually stand-
ing-by. When closed, it supplies one side
of the a.c. line to the outlet located on
the rear panel as well as completing the
tube circuit by making connection to
the cathode. Switch (§:) is the line
switch and is located on the potentio-
meter (R:).

In order to design this unit in such
compact form great care was exercised
in the selection of the individual com-
ponents. Besides the selenium rectifier
and the miniature thyratron, we have
selected a Type LS5 Potter and Brumfield
relay, measuring only 2% by 13 by
134 inches and containing twenty-five
hundred ohms coil resistance which is
ideal for inserting in the plate circuit
of the thyratron. The condenser is a
Tobe Type OM-601 of the oil-filled class
and measuring 13% by % by 2-5/16
inches. The other unit is a Szancor Type
P6134 filament transformer which is
rated at 6.3 volts at 1.2 amperes and
measures 15 by 2-13/16 by 1% inches.

As soon as all parts have been pro-
perly positioned and permanently se-
cured, the actual wiring may be started.
No particular caution need be exer-
cised in wiring the unit except the need
for using short, direct, mechanically se-
cure, and well-soldered connections.

Connections between the a.c. line and
the selenium rectifier should be made by
means of the 100 ohm resistor (R:) to
the unidentified terminal of the rectifier.
The other terminal of the rectifier,

Fig. 3. Under chassis view of the compact photo timer unit.

marked “Cath,” is the terminal which
will furnish the positive d.c. output for
the operation of the timing circuit.

After the wiring is finished it is ad-
visable to pretest the circuit before in-
serting the thyratron. This is a precau-
tion against damaging the tube, and the
only instrument required is a volt-chm-
milliammeter.

Those readers interested in a more
detailed discussion of the use of a volt-
ohm-milliammeter than is covered in
this article, are referred to the book

“Radio Test Instruments” by R. P.
Turner. This publication covers, very
thoroughly, the construction, calibra-

tion, and operation of practically any
type of test instrument.

To test the unit, proceed by first test-
ing the a.c. potential present at the fila-
ment terminals of the tube socket.
Select the required a.c. range of the
test 'instrument and connect the test

leads to pins 3 and 4 of the socket, and

turn on the line switch (§:). The volt-
age at these pins should be between 5.7
and 6.9 volts and there should be no
voltage reading between the chassis and
either one of the two filament connec-
tions.

Next, select a higher a.c. range on the
instrurient and transfer the test leads
to the terminals of the timer outlet. The
voltage present at these terminals
should be equal to the incoming line
voltage when both switches and the re-
lay contacts are closed.

Next, switch over to the ohmmeter
circuit and check for continuity between
the chassis and various points in the
circuit. As will be noted in the schematic
diagram, the entire circuit is isolated
from the chassis to avoid the danger of
shock to the operator, and there should
be absolutely no continuity between the
chassis and any points of the circuit.

After we have assured ourselves that
there is no direct connection to the
chassic, transfer the test leads to the
cathode terminals of the selenium rec-
tifier and the cathode of the tube. With
both switches in their “off”’ positions the
resistance between the two cathodes

P

|

|l7é
V.AG

R1—13,000 ohm, 1 w. rves.

R2—10.000 ohm, wirewound pot. (See text)
R3—15 megohm, 1 w. res.

Ra—100 ohm, 1 w. res.

R5—10,000 ohm, 1 w. res.

Ci—1 mfd., 600 v, oil-filled cond.
C2—20 mfd,, 150 w. elec. cond.
Si—S.p.s.t. sw. (on R2)

S2—S.p.s.t. toggle sw.

T1—6.3 wvolt fil. trans. (Sce text)
RLi—Relay (Sece text)

Rect.—100 milliampere selenium rectifier
F—1 ampere, 3AG fuse

Vi—2D21 thyratron

Fig. 2. Circuit diagram of photo timer.

should be equal to the resistance of Rs.
Should it be much lower than the speci-
fied 10,000 ohms, the condenser C:
should be tested for leakage.

Our next point of operation should be
across the RC network (Rs;, C;) which
should indicate a resistance close to the
required 15 megohms, otherwise leak-
age through C. is present.

This completes the initial testing and
if all preceding measurements have been
within the specified values our efforts
can-now be transferred to actual volt-
age measurements under operating con-
ditions.

The infernal resistance of the volt-
meter used should be fairly high, with
a minimum resistance of 1000 ohms-
per-volt. All d.c. voltage measurements
are to be taken with the negative test
lead connected to the cathode connec-
tion of the thyratron.

Insert the tube in its socket, turn on
the line switch (S:) and allow the tube
filament to warm up for at least one

(Continued on page 124)

Fig. 4. Photo shows location of important above-chassis parts.




A well-equipped. well-planned service test bench
cuts troubleshooting time and increases profits.,

\
b

By FRED A. ORTH

Vo HINT

Service more sets per day—increase your profits

with these time-saving servicing hints and kinks.

ent largely upon getting to the
cause of trouble in 4 receiver both
effectively and quickly.

The set owner little understands, and
cares less, about the intricacies of mod-
ern day receivers and the time required
to track down the reason or reasons
why his set doesn't work, therefore it
is necessary for the serviceman to locate
troubles and take corrective action
promptly, so that his chafges may be
both profitable to him and satisfactory
to the customer.

Time-saving and effective procedures
of systematic troubleshooting are al-
ready available from many sources. It
is not, therefore, the purpose of this
article to review this subject. Rather,
it is our purpose merely to pass along
several experiences, ideas, and methods

60

P ROFIT in radio servicing is depend-

associated with servicing and which may
prove helpful. For example:

Not long ago we worked on a General
Elecric table model receiver which the
owner said ‘“makes noise like static
every now and then.” We tested the
tubes in a tube tester, including a noise
and gas test, tapped the tube shields,
looked for loose connections, and so on
through the usual gamut of tests.

But no noise like static.

Letting the receiver continue to oper-
ate, we returned to it later, lifted one
end of the chassis, and tapped it gently
on the bench. Result: “Noise like static!”

So again we tapped the tube shields,
and repeated the previous tests. But no
static.

To make a short story shorter, one of
the tube shields had a removable top.
When we had tapped the chassis against

the bench, there was a downward move-
ment sufficient to cause the top of the
shield to contact the grid cap, thus
causing the noise. In retrospect, the
same thing apparently happened in the
owner's home when someone walked
heavily across the floor, or when a
heavy truck passed by. However, when
we had tapped the tube shield we had
tapped the side of the shield, instead of
the top, hence the contact and noise had
not resulted.

Tape placed in the shield top licked
the trouble.

Another case, which points up the
importance of not relying implicitly on
tubes which test Good in a tube tester,
came to light via a 12Q7GT in a Zenith
table model. The owner said the set
would play five or ten minutes, then
quit.

We proceeded to “test the tubes
first.” The 12Q7GT tested intermittently
‘Shorr” for approximately the first five
seconds, but no more. We put it back in
the receiver to try it again, and the
set operated satisfactorily for several
hours, after which we replaced the tube
with a new one. The receiver has oper-
ated satisfactorily ever since. Periodical-
ly since then we have tried to get the
original tube to test short, without re-
sult. But for those critical five seconds
we may have yet been wondering why
the lady had troubles.

While on the subject of tubes, if the
dial lamp and/or 35Z5 tube in a set
persists in blowing, .test the 35Z5 and
permanently shunt the dial lamp with a
270 ohm resistor if the lamp is a No.
40 or 47, and with an 820 ohm resistor
if no pilot lamp is used.!

If the pilot light goes on when a re-
ceiver is turned on, then goes out, and
the set contains a 50L6GT, the tube
should be tested for a faulty heating
element.

Replacement of metal tubes by glass
tubes sometimes affects reception con-
siderably; also, "tubes removed by the
owner for testing are sometimes replac-
ed in the wrong socket, or incorrecsly
in the r/ght socket. We remember find-
ing a type 80 rectifier turned around in
a RCA-Victor RE-45; the wafer had be-
come brittle with age and had offered
little resistance, apparently, to improper
insertion of the tube prongs.

Regardless of what a tube test shows,
if obscure trouble which points to imper-
fect tubes persists, it is well to try new
oscillator and detector tubes, bearing in
mind that sometimes several oscillator
tubes may have to be tried to clear up
trouble if this particular tube is the
cause of the irregularity.

Needless to observe, electrolytics in
the power pack are best tested both for
leakage and capacity when replacing a
rectifier tube. After testing, it is well
to discharge the condenser through a
resistor.

When faced with an old tube that has
lost its identification numbers, place the
tube in the ice box, let chill, then re-
move the tube and blow your breath
on it. The numbers will usually show
up.’

When removing tubes from an un-

(Continued on page r25s)
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Installation problems are easier, video sales

increase—when strong-signal areas are plotted.

ed out an answer to the tricky

problem of determining exact areas
of acceptable television picture and
sound reception in a given location.

At first thought, the determination of
effective picture and sound areas might
seem simply a matter of drawing a
circle of thirty or forty miles’ radius
around a transmitter site and saying
that any location within the circle would
receive an acceptable picture. The prob-
lem, however, is not as simple as that,
for hills, valleys, large obstructions, and
other factors serve to complicate mat-
ters.

As a result, the outside or ‘‘fringe”
area presents itself as a ragged or
broken line. Sometimes areas far out-
side of the line-of-sight distance from
the transmitter have signal strength
adequate for good reception. On the
other hand, a few areas well within
the radius will, because of topography

THE Philco Service Division has work-

or other reasons, be weak in signal
strength.

The importance of plotting these
strong-signal areas cannot be overesti-
mated. In localities where TV stations
are now on the air, a strong-signal map
will undoubtedly reveal areas which, al-
though remote {rom the transmitter site,
can receive adequate picture and sound
signals. This will be valuable informa-
tion at all levels of the sales organiza-
tion. An accurate strong-signal survey
will also help to locate the “blind spots,”
those areas well within maximum tele-
casting range which cannot receive ade-
quate signal, and will provide an answer
to service problems encountered in these
areas.

In other cities where commercial tele-
casting is just around the corner, the
strong-signal map will be equally use-
ful. Since a transmitting station usually
broadcasts test patterns for several

(Continned on page 72)

Mobile field strength test equipment unit
used by Service Division of Philco Corpo-
ration shown in operation in Philadelphia.

*

Interior view of mobile field strength
test equipment station wagon. Exact
areas of acceptable television picture
and sound reception may be determined
for any given area. Note oscilloscope in
left foreground alongside of a standard
Philco Model 1001

receiver.
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Compiled by KENNETH R. BOORD

this month's ISW Department to
short-wave radio stations in Angola,
Portuguese West Africa. The following
information comes to us from our South
African ISW observer, Mervyn P. Laub-
scher:
“Radio Clube de Huilla followed up a
recent letter with a bulletin of broad-

lT is with pleasure that we dedicate

casting in Angola, 9ncluding a list of

operating stations. A new outlet of
Radio Clube de Angola is approximately
8.145, heard in South Africa at 1330-
1600*, strong signals.

“Radio Clube de Benguela schedules

remain the same as given recently in

Rapio NEWS.

“Radio Diamang, located at Dundo in
northern Angola, inland from Luanda,
has a call of CR6RG, operates on 8.242
at 1400-1500; at times has been off the
air as early as 1445.

“Radio Clube de Huilla, CR6RH, 9.-
235, operates at 1230-1400, with 100
watts; QRA is Caixa Postal 111, Sa da
Bandeira, Angola.

“Radio Clube de Huambo, located at
Nova Lisboa, CR6RD, 7.152, operates
0615-6715, 1330-1430, strong signals
compared to Radio Clube de Angola out-

lets, so possibly is 1 kw. in power, or
at least 500 watts.

“Estacao .Radiodifusora do Lobito,
CRBAA, 7.177, is being heard around
1400 (schedule not listed).

“Radio Clube de Malange, CR6RE,
schedule listed recently in Rabpio NEws.

“Radio Clube de Mocamedes, located
at Mocamedes, CR6RM, 7.700, operates
1500-1600.

“Radio Clube de Angola, located at
Lobito, CR6RS, 7.058, is scheduled 0600-
0630, 1200-1300, 1400-1600, and has
been heard signing of at 1300, R4 to R6.

“Radio Clube de Angola in sign-off
gives four calls and frequencies of 31-,
37-, 41-, and ? meters.”

Mr. Laubscher promises more infor-
mation soon on these and any other
Angola outlets heard by him.

Angola has a 1000-mile coast line
stretching south from the mouth of the
Congo. It is governed by a Governor
General with wide powers. The Portu-
guese have owned it since 1575. Its
area is 481,226 square miles. Capital is

(*NotE: Unless otherwise indicated, time herein
is American EST; add 5 hours for GCT; “'news”
means in the Engltsh language unless otherwise
stated.)

DX-ers come young in Philadelphia! Charles S. Southall is only 14 and has been an
active DX-er for less than two years during which time he has logged more than 100
countries. He is the Philadelphia representative of the International Short-Wave
League (London) and is a member of ISWC, GNRS, ARRL, and the Silent QRM.-ers.
as well as ISW monitor for RADIO NEWS. Just to balance up his radio activities,
Charles is president of his Student Council in school. ‘edits the school paper, is
chairman of United World Federalists Chapter. and has a few more “odd jobs™.
Equipment includes a BC-34R. a Mark II transceiver, and a Webster wire recorder.
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Luanda- (Loanda). In 1936, the native
population . numbered 3,484,300, and
there were about 59,000 Europeans liv-
ing there.

Chief products are coffee, rubber, wax,
sugar,- oil seeds, coconuts, ivory, cattle,
fish, tobacco for local use, cotton. Dia-
monds are mined and exported, princi-
pally to Belgium. There are large de-
posits of malachite copper, iron and
salt, and gold has been found. Portugal
supplies from 45 to 50 per-cent of the
imports.

The unit of currency is the ‘“angolar,”
which equals one ‘“escudo” (average
value of $0.04); a thousand are known
as a ‘‘conto.”

T = #
Use of English

Over the years I have had many com-
plaints from readers that stations in
non-English-speaking  countries  seldom
(and some rever) identify in the English
language. This has been found par-
ticularly true with Latin American and
some European countries.

I have done a great deal of direct
contact work with overseas short-wave
stations with regard to at least occasional
identification in Englis/ for the benefit
of English-speaking listeners. In some
cases I have been successful—but most
station managers say, “We do not have
sufficient personnel.”

Recently, August Balbi, Los Angeles,
California, a veteran DX-er and ISW
monitor, suggested that a campaign be
waged by radio clubs, short-wave edi-
tors, and /isteners, in an attempt to per-
suade stations to identify in English at
least once in a while. He suggested that
stations which do not have adequate
personnel for this purpose might be in-
duced to record a brief identification in
English that could be played following
normal identification in other languages
used by the station.

This is really a big job, but it certain-
ly merits the support of every listener
who reports to stations which at present
do not identify in English. A concerted
effort might bring about the desired re-
sult.

Good reception reports to stations
might well be accompanied by a re-
spectful request (never a demand!) that
the stations, whenever possible, identify
in English.

® ® &
Hondbook

The Summer Edition of World Radio
Handbook (in English), compiled and
published by O. Lund-Johansen, Copen-

(Continued on page 96)
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MILTON S. KIVER

Part 5. Operation and alignment
procedures for the sound channel in

commercially-built television receivers.

FM sound system because of the
demonstrated superiority of FM
for sound transmission and reception. To
convert the frequency modulated signal
into its corresponding audio voltages,
either Foster-Seeley or ratio detectors
are used. The operation of Foster-Seeley
and ratio detectors is given in detail
on Page 56 in this issue, and familiarity
with this explanation is assumed in
what follows. .
The Foster-Seeley discriminator may
be shown in several ways, all being
equivalent to each other. Figs. 1A and
1B illustrate two of the most common
circuit arrangements. Circuits similar
to these are found in DuMont, Farns-
werth, Gavod, Industrial Television, Motor-
ola (Model VT101), RCA, Stromberg-Carl-
son and United States Television, receivers.
A third interesting variation, shown in
Fig. 2, is found in General Electric and
Stewart-Warner television receivers. The
secondary of the discriminator trans-
former contains two windings, L. and
L.. The bottom of L. and the top of L:
are connected by a small 110 mmfd. con-
densér. The condenser offers negligible op-
position to the high i.f. currents; therefore,
as far as the signal frequencies are con-
cerned, the two points are at the same
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ALL television receivers employ an

[ a— P —

View of the television assembly line at Philco’s new 3 million
dollar plant. TV receiver chassis are inserted into the cabi-
net in this operation. Note the console models in background.

potential. At the low audio frequencies, the
impedance presented by the 110 mmfd. con-
denser is high, and the ends of R:; and R.
are effectively isolated.

A ground, connected to the left-hand
side of R., is equivalent to the ground at
one end of the same resistor, in other
Foster-Seeley discriminator circuits. This
is one audio output terminal, and place-
ment of a ground connection here has
absolutely no effect on the operation of
the circuit. The other output terminal,
as in the prior ecircuits, is at the op-
posite end of R.. Thus, the output signal
represents the difference between the
audio voltages of R, and R..

A second departure from conventional
design is the method of introducing the
primary reference voltage into the sec-
ondary circuit. This is accomplished by
C.. C: transfers the ‘oltage appearing
across L, to R, and R: in equal measure.
V. then, is driven by the i.f. voltages ap-
pearing across L. and R.; V. receives the
if. voltages from L; and R. In this re-
spect this circuit is equivalent to that
of Fig. 1A. By designing the circuit com-
ponents in the manner shown in Fig. 2,
General Electric is enabled to use a duo-
diode possessing a common cathode.

‘In Philco, Belmont, Admiral, Andrea and
Motorola (Model VT-71) receivers, the

RECEIVER

ratio detector is employed in one form
or another. Philco, Andrea, and Admiral
favor the balanced arrangement, all
using essentially identical circuits. See
Fig. 3. In the Admiral circuit, Fig. 3A,
R, provides better balance and R. limits
the peak plate current drawn by each
diode section of the 6ALS5. C; shunts i.f.
voltages away from -the audio output,
while R: and C. comprise a de-emphasis
filter to equalize the audio signal back
to its original form. Fig. 3B, the Andrea
circuit, is closely similar to Fig. 3A.

In Philco receivers, the ratio detector
is also made to furnish a correction
voltage to the oscillator control tube*
whenever the r.f. oscillator drifts in
frequency. How this action is achieved
can be seen from the following. Between
points A and B, Fig. 3C, the detected
audio voltage is developed. At the cen-
ter i.f. frequency, to which the ratio de-
tector is aligned, the voltage developed
between points A and B is zero. When
the signal frequency swings above this
value, point A becomes positive with
respect to point B; when the frequency

* Kiver, Milton, S.; “Modern Television Re-
ceivers,” Part 2, RADIO NEWS, May, 1948.
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Table 1. A comparison of present-day televisicn receivers. The chart below includes only
those models which are on the market and whick have been discussed in the articles thus far.

Picture Model | Tuning Intermediate Audio Detector
Type Type |Method Frequencies
ke | s R.F [ RF eor Sound A F
b M. ize 5 .F. posite Soun. . F.
bs ol I Diam. | Sise. 21E | Szl Amp. | Oicl | Mixer TF TF Foster Tube Amplifiers
2 (s 2l e13sl 82 Sound | Video | Stages System Seceley | Ratio Detector | Type
o -
5| & 5|88 8 Bal. | Unbal.
30414 | X 10 |6 x8 iR X | ed6e | ed6e | oi6t | 21 25| 2575 | Neme x| 6ALS | 6517, 618
2-6AU8
Admtral | 30A15 | X 10 |6 x8 X X Same as Model 30AL1 N it Same as Model 30A14
5 No L muters.
30816 | X 0 |6 x8 X X Same as Model 30A14 TS Some as Model 30A14
T-\J2 | X 12 7isx10 [ X NN E 7o| 26 20 | None | 166 [ % ] BALS | 34 68Q7, 6V6
Andrea [ C-Vi12 | X 12 | 7r4x0 X X! Same as Model T-VJ12 Amplifiers— Same as Model T-VJ12
co-viiz| X 12 | 74x10 X X Same as Model T-VI12 No Limiters. Same as Model T-VJ12
A2 X 7 BIEE ES X 6AK5 | 6C4 | GAKS | 22,25 | 2075 | 6AH6 | 2-6BAb 1 F 1L8ATE
i L ) = No Limiters. X \T6 | 2-0aTs. 6186
22421
Belmont | 222%% [« 7 [T DY X GRS | 6Ct | 6AKS | 2225 | 2075 | BANG | 2:6BA6 X SAL5 | 6AUS, 8K6
No Limiters.
22aX22 | X 10 | 6u4x 84 ¥|x Same as Model 22421 except for C R T. Same as Model 22A21 exeept for C.R.T
307-TA | 2-6BAG LF
Crosley | iNote 13) | X 10 | eux 81 X x| e 616 65 | 2025 2575 | None | 1-6AUG Limiter | X BALS | 8AT6. 6K6
3-6B26 | F i § .
RA-101 | X See Note 4 g B 616 636 | 6AK5| 2090 | 26.40 | None | 2-6AU6 Lim. X 6AL5 | 2-6VeP.P.. 2-68N7
2-6BAGLF :
Du Mont | Ra-102 | X See Note 8 X% 636 66 | 6AKS | 2190 | 26.40 | None | 1-6AU6 Lim. X 6HG | 6ATH. 6V6
3 = 1-6AU6 LF = -
RA-103 | X 12 714x10 | Note 5 | X 616 636 | 6AKS | 2190 | 28.40 ] 6AG5 | 1-6A¥'G Lim. X | 6AL5 | 6807, 6V8
NoTF. |
Farnsworth | Gv-2i0 | X 10 |6 x8 |X X | 6BA6 [ 14-6J6 | 6aG5 | 2075 | 26 25 [2-6AC7 | 1-6ACT Lim X 5H6 637, 6V6
3912~ 2-6BAG T F Uses Audio System
Garod TVFMP | % 12| 74010 X x| e 636 | 615 | 20235 2575 | None | 176AUG Limiter] X | Common to A.M. and F Al
801 X 10 6 x8 X X | 8aUS | 4-TFB | L, -7FR | 21 90 | 26 40 | 6ACT tonn X | 166AQ7, 6\6
Frvtitoall P 10 6 x8 X X Same as Model 801 1-68V7 Lim. Same as Modet 801
\ \
= .
Foorial | rran = See Note 3 X7 636 | ©J6 | 6AKS | 2190 | 26.40 | None | 2-65H7 LF X 6H6 | 3-68N7. 2-6K6
ey 1-6AC7 Lim
1-6A16 ) =
V71 X 7 4¥x 6 | X X | %-7F8 | 14-7F8 | 1.-7F8 | See Note @ | Note 10| Partial Lim. X [ =688 [ 346S8.25L6
P .
2B 1 F. = e
VTi01 X 10 634 8Y4 X X | 6aGs | 5636 | 1ot | 2190 | 26 50| 64G5 | 1-6AT6 Lim. X 19658 | 14688, 6V6
48-1000 | X 0 | 6 x8 | X X | 6aGS | 616 | 6aG5 | 2210 | 2660 | 61GS X | 6ALG | 7B4, 785
w101 | X | | 10 6 «8 | X X Same as Model 48-1000 Ry LE Same as Model 48-1000
Philco 181050 | X 10 6 =8 X X Same as Model 18-1000 Same as Model 18-1000
i | 2.7WT LF. | I
48-2500 X 5 |15 x20 b X | 6265 | 636 | 6aG5 | 22.10 | 26.60 | 6AGS | No Lumiier __| 6AL5 | 7B 7B5
1GBAG I F | )
6uTs | X 7 figx 53] x X |. e 636 616 | 21.25 | 25.75 | None | 1-6AU6 Lim. x | 6AL5 | 6AT6. 6KK6
2-6BAC I F | N
830TS X 10 634x 8l¢] X b3 616 6J6 636 2.25 | 25 75| None | 1-6AU6 Lim. X B6ALS B6ATS, 6K6
) 1-6BA6 1LF )
TS | X 10 | 63%x 81| X X | o6 | 616 66 | 21.25 | 2575 | Nome | 1-6A1'6 Lim. X 6AL5 | 6AT6, 6K
630TCS | X 10 | 6hx 82 53 X Same as Model 630TS * Same as Model 630TS
o 720TCS | X 10 6lux 834 X X Same as Model 721TS Same aw Model 721TS
730TV1 | X 10 | 6x 815 X X Same as Model 721TS Same as Model 721TS
730TVe | X 10 | 62 814 X X Same as Model 721TS Same as AModel 721TS
- ! 2.6BA6 1.F
stttV | x 106 | 8 s, P 636 615 oo | 2125 | 2575 ] Nene | 126A1°6 Lim. x 6ALS | 6J5, 2-6F6 P.P.
8TS30 X 10 612 8] X X Sante as Model 630TS Same as Model 630TS
618PTKK X1 5 |5 a0 x X | 66 | o | 6l6 | 21251 2575 | Nome | ZENASIF X 6aL5 [ 635, 2-6F6 P.P.
T-711 - .
Stoward- | (Note 10| X 0 |6 xs X X [ 8aUs | 1:7F8 | %7F8 | 2190 | %.40 | 6ACT | 1-65G7 LF a3 Y8AQT | 146AQ7, 6V6
Warner || —— —{ | ! 1-68V7 Limiter q .
T-n1z | X 0 | 6 x8 B Same as Model T-711 Same as Model T-711
TVIOL 6)px | ] 1-6AGH LF. | i
Reries 10 | 10 8 11716 X X [sarer | 6cau |oans: [ 2160 [ 2610 |3-62Gs | 1-6AcE Lim. X 6He | 6SL7. 66
Stromberg- | TVI0L 615 | | 1-6AG5S T F. ‘
Carlson. | Series 11 | X 10 8 11/16 X X |earen | 6Cen |6aksy | 2060 [ 2610 [3-6aG5 [ 164G5 Lim. X 6H6 | 6SL7, 6V6
(See Note 11) |——— = =l
TV10P x ]
Series 11 | X 10 s 11/16 ¥ X Same as Model TVIOL (Series 11) Same as TVIOL (Series 11)
| 2-64C7 LF |
T-502 | X 10 |6 xs X x| 6AGs | 6aN5 | 6aks | 107 | 15.2 | None | 1-68)7 Lim X 6H6 | 6SC7, 2616 P.P
2-64C7 I F
v X s |21 xe X Xt| 6AGS | 6AKS | 6AKS | 10.7 | 15.2 | Nome [ 1-68J7 Lim. X 6HB | 6SC7. 26V6 P.P.
ited : | s
States X[ 5 |25 e X Same as Model T-507 Same a3 Model T-507
X 5 a0 x22 X Same a8 Model T~507 Same as Model T-507
ES 5 | 224x16% x Same as Model T-507 Ssme as Model T-507
2-6BAG LT,
T-10823 | X 10 6 x8 | X X | etes | saen | eJeis | 21.25 | 2575 | None | 1-6AL6 Lim. X 8ALS | 6ATG, 6K6
T-15823 | X 15 {0 wz [XT] X Same as Model T-10823 except for C.R.T Same as Model T-507 cxcept for C.R.T.

. !'The Andrea receivers emplov a tuner “turret” which is somewhat si:ailar to the Philco except that all 13 channels are wired into position. The nf.,
mixer, and oscillator tubes, with their circuit components, are also contained within the copperpiated steel case. This reduces reradiation and protects
the ecircuits from external fields.

*The r.f. tuning circuits of U.S.T. receivers closely resemble those employed in G.E. receivers.

SIndustrial Television receivers are designed solely for commercial use. The picture tube is housed separately and controlled by a control unit located
some distance away. Picture sizes can range from 6x8 inches for a 10-inch diameter tube to 1234x17 !5 inches for a 20—inch diameter tube.

*The set appears in six different style cabinets: Hampshire, Sherwood, Westminster, Revere, Plymouth, and Devonshire. Differences between
models are in the size of the cathode-ray tube. The Hampshire and Westminster use a 20-inch tube; the other four models use a 15-inch diameter tube.

#This madel receiver is available in three tvpes of cabinets, two of which are table models and one is a console.

®Models 30A14, 30A15. and 30416 employ an r.f. end section which is very similar to the RCA front end system.

“Industrial Television employvs the “‘Inductuner’ in an arrangement similar to that found in DuMont receivers.

8The set is housed in either the Clifton style cabinet, employing a 12-inch diamecter cathode-ray tube (12JP4), or the Club style cabinet, employing
a 15-inch tube (15AP4).

*For channels 1-6 video i.f. is 26.4 me. and audio i.f. is 21.9 me.

18Uses Intercarrier System.

Series 11 receivers have automatic frequency control of the horizontal frequency; Series 10 do not.

‘2The r.{. coils are mounted on a small bakelite strip which is then fastened to a motor driven rotating drum.
cover all channels. The coils cannot be realigned but must be returned to factory if trouble develops.

The r.f. stages are very similar to the RCA front, end system.
14The front-end section of this receiver is very similar to the G.E. front-end section.

See explanation in Part 1 of this series.

For channels 7-13, video i .f. is 22.5 me. and audio .i. is 27.0.

Space is provided for 13 strips to
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drops below the center i.f., the voltage
becomes negative. In this manner, the
frequency variations which constitute
the FM signal are converted into equiva-
lent audio voltages. Thus, the average
voltage between points A and B is zero
when the audio i.f. carrier coincides with
the frequency to which the ratio detector
is peaked. The audio filter network Ri,R:,
C: and C: connected to point A (actually,
of course, between points A and B) will
return zero voltage to~the oscillator con-
trol tube.

Consider, now, what happens when
the r.f. oscillator drifts in frequency.
The incoming audio r.f. carrier, mixing
with the altered oscillator frequency, is
not reduced to the proper if. As a re-
sult, the balance of the ratio detector
output is upset and the average voltage
between points A and B will not be zero.
If the oscillator frequency drift causes
the audio i.f. frequencies to be higher
than normal, the average voltage be-
tween A and B becomes positive. Con-
versely, a drift in the opposite direction
produces a negative average voltage be-
tween A and B. These positive and neg-
ative voltages, fed back to the oscillator
control tube, are opposite in their ef-
fect on the oscillator tuning circuit and,
if properly applied, will correct the drift.
Cy, C:;, R, and R: filter out the instan-
taneous audio variations, for it is ob-
vious that if the oscillator frequency
changes with each audio variation, no
audio output at all would be obtained.

In the Belmont receiver, Model 21A21,
two B6AT6 duo-diode triodes function as
the ratio detector plus the first and sec-
cnd stages of audio amplification (see
Fig. 4A). The output of,the last if.
amplifier is divided into two branches
by the network of condensers C, and
C, in conjunction with condensers C;
and C;. These condensers help to divide
and stabilize the balance of the input
voltages to the ratio detector. To main-
tain circuit balance, and still permit a
single tuning adjustment of T, separate
chokes L; and L. are used. Further, a
connection to the junction point of L;
and L. is equivalent to center-tapping
T., which is necessary here for proper
operation. If we disregard the triode
sections of the two 6AT6 tubes for a
moment, then we see that the circuit
that results (Fig. 4B) is readily classi-
fied as a balanced ratio detector. The
audio voltage variations, due to the
shifting FM signals, appear across R..

Now, since each 6AT6 tube contains
but a single cathode for both its diode
and triode elements, that cathode must
be incorporated, somehow, into both the
ratio detector and the triode amplifier
circuits. In the first audio amplifier, V,,
the audio voltage variations appearing
across R, are also applied to its cathode.
In the same circuit, the grid is put at
essentially audio ground potential by C;.
Thus, the first audio amplifier stage re-
ceives its audio signal variations at the
cathode, while the grid potential scarce-
ly changes. The result, of course, is a
grounded-grid amplifier. The d.c. bias
is provided by the 10 megohm resistor
through the contact potential between
the cathode and control grid of V.
August, 1948
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Fig. 1. Two popular forms of

2-8ALS

50| |MMF

the Foster-Seeley discriminator.

In the output circuit of V', the audio
voltage is coupled across a 2 megohm
volume control from which the desired
amount of audio voltage is transferred
to the control grid of the triode section
of V. In this instance, the amplifier is
operated in the conventional manner.
Condensers C; and C: maintain the grids
of the audio amplifiers at the same if.
potential as the cathodes. It will be
noted that cathode current of the triode
section 1/, also passes through R, plac-
ing a d.c. voltage in series with the
diode circuit. To counterbalance this, R.
and C; serve a similar purpose in the
cathode circuit of V.. Condensers Cy and
C. provide coupling for the audio signal
in the ecircuit, at the same time pre-
venting direct current from creating
noise in the volume control.

50| |MMF
V2-8ALS

vz i
[]

Cit
Uz-6ALS
—® aubio

OuTPUT
=

Fig. 2. A version of the Foster-Seeley
discriminator used by General Elec-
tric Company and Stewart-Warner.

Fig. 3. Various forms of the balanced ratio detector as found in
(A) Admiral; (B) Andrea: and (C) Philco television receivers.
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Fig. 4. (A) The actual ratio detector circuit plus two audio amplifier
stages. (B) Simplified diagram to indicate the detector more clearly.

In more recent models, Belmon: has
modified its ratio detector to the form
illustrated in Fig. 5. A pick-up coil, Tir,
provides coupling to the balanced tuned
input of the ratio detector. T, is ad-
justed for maximum transfer at the
audio i.f., whereas T. is adjusted for
detector balance. 7. is not inductively

coupled to either T.s or T.. It receives
its energy through its center-tap connec-
tion to one end of T.z. On the other side
of the circuit, the connection between C;
and C. is normally connected to ground
instead of between R, and R.. The shift,
however, does not affect circuit op-
eration. R; receives the audio voltages,

arising from frequency shifts in the sig-
nal, and these are transferred to the
control grid of the first audio amplifier.

The Mororola Model VT-71 receiver
uses an unbalanced ratio detector. See
Fig. 6. C, and R, form the long time con-
stant stabilizing circuit which provides
the ratio detector with much of its noise
reducing qualities. C. and C; each de-~
velop voltages which vary with the fre-
quency of the incoming signal, although
at no time does the sum of their volt-
ages exceed the average voltage across
C: and R.. The output audio variations
are obtained from across C; and fed,
through a volume control, to the grid
of the triode amplifier section of the
same tube (a 6S8).

Sound System Alignment

The sound system of a television re-
ceiver can be aligned by the sweep
signal method or by the single frequency
method using an AM signal generator.
The more desirable method is the sweep
signal method, since it reveals the full
circuit response in one pattern. How-
ever, the necessary sweep generators
may not be on hand; therefore, both
methods will be considered in detail. The
serviceman can then choose the one
best suited to his equipment.

Systems Using Foster-Seeley Detectors

A. Single Signal Method:- The equipment
required for this method consists simply
of a vacuum-tube voltmeter and an AM
signal generator. A vacuum-tube volt-
meter is preferable to an ordinary meter
because it imposes negligible loading on
the circuit. The AM generator should
cover the if. range and, further, be suf-
ficiently accurate to permit settings of
plus or minus 25, 50, 75, 100, or 150 ke.
about the frequency chosen. This is
needed to check the bandpass response

‘of the tuning circuits.

“2lL25MCT T

al— 270
= & IST VIDEOQ
1F

6AGS
+135v. ou

FM. DET & IST AF
f

1500 [— I i
ol )
I Sasx - i TO 1ST
’ = S33n ve, AFE AMP
(GRID OF 658
B+ L =
8+
Fig. 5 A later type of ratio detector as Fig. 6. In Motorola VT-71 receivers a 6S8 is uti-
. i.n some Belmont television models ‘lized as a ratio detector and the first a.f. stage.
3RD AUDID AUPIO DISC_TRANS. AL
1F 136_1 AVDIO DISC. a9
] | vy [ eaust & - ti[a'—wv\,—>n
- 2| ;_... ] 2 50
A Il = = STV o (7 75" 0025
; Ak T Wt
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Fig. 7. The audio i.l. and discriminator stages
of the RCA Model 630 TS television receiver.
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LOOKING FOR

HIGH
FIDELITY

IN

AUDIO COMPONENTS?

b4
Characteristic of % g:é New Full

INPUT TRANSFORMERS
Frequency Range Input and Output Transformers

Catalog Application ~ Impedance Max. Power
No: Brimay-sSecondary. Cevel They provide response within =13 db over the full range from
Line to Single or “Pri.—600/150 ohms CT cp - b 20.000
Bl P.P. Grids. .. .. tev.. ©S8C.—50,000 ohms CT.... 20 dbm. 30 to 15,000 cycles . . . and response within +1 db up to 20,
Line to Single or *“Pri.—600/150 ohms CT P ;
BL2 PP Grids.......... *Sec.—50,000 ohms CT.... -20dbm. cycles. That’s tested performance . .. not just a curve.
g Line bridging to “Pri.~—8,000/6,000 ohms CT Their percentage of distortion is exceptionally low over the
LU OO S ) SRR full range . . . at low as well as high frequencies.
Bl-4 Line to line..... PR “Sec.—600/150 ohms CT.. 20dbm, ’ ; ect th elicate, fine wire
S e oS They re Sealed in Steel to protect the delicate,
BI-5 Line to Jine........... *Sec.—6007150 ohms CT.. <30 dbm. coil windings against corrosion by atmospheric moisture. The
= Pri. —. . .
Bl ol el (ROt cner +20 dbm. drawn steel cases are compact and streamlined-. . . help achieve
n t earance f ny gear.
OUTPUT TRANSFORMERS & @ity ur_u.:lu EEtdidppears € tor any g ) .
- Input units have hum-bucking core construction and addi-
Catalog Application Impedance Max. Power . . . . A
No. pe Primary—Secondary Level tional inner cases of special alloy for hum shielding of —70 dbm
Pri.—15,000 ohms at 0 to or better.
B0-1 Single Pl L Sec.—4007150 ghms ¢T "
- ingle Plate to Line..,.. *Sec.—600/150 ohms CT.. 20 dbm, .
*Pri.—20,000 ohms CT. . .. + For 250-watt, 1-KW, and 5-KW Transmitters
BO-2 P.P. Plates to Line..... *Sec.—600/150 ohms CT ~+30 dbm. . q
. i g'i':?;b%/olohmsna ..... Matched sets of Driver and Modulation Transformers, and
- i % . . .
g0t UL Py 5500 o oy T+ 40 dom. Modulation Reactors, Response within -~1 db over the Full
1B0-4 P.P. Plates to Line..... B i R chmaeT . SeRasidn Frequency Range of 30 to 15,000 cycles. Distortion very low...
*Sec.—600/150 ohms CT; - well within FCC limits for transmitters.
B0-5 P.P. Plates to Line..... 16/8/4 ohms. .., .. +37 dbm,

{Has tertiary winding to provide 15% inverse feedback.
#*Split and balanced windings,

Distributorships for this new stock line are now being established.
For full information, see your radio parts jobber or write direct.

STREET . CHICAGO 18, ILLINOIS

ADDISON
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HERE’'S WHY e « « Our policy of quantity buying, low overhead, cash soles, direct

merchondising—eliminating oll unnecessary expenses thot add to your price—enables us to

pass along large savings fo you. Each ond every item we advertise has been carefully priced

and is offered to you at an absolute minimum cost. Take advantage of these savings now!
THOUSANDS OF TUBES! LOOK AT THESE ITEMS!

ALL BRAND NEW! MILWAUKEE Automatic Record Changer

INDIVIDUALY CARTONED! Here is the buy-of-the-month! An excep-

tionally fine precision-built Automatic Re-
R.M.A. Guarantes cord Changer. It incorporates a gearless,

Lots of Lots of q g 1
, —ex-
10 1o belf.less SIrr!p|e operating mechanism—ex
Type Each  Each | Type Each Each clusively designed to give years of foolproof,
?i‘; 259'-‘ ggc g\)l(g((;;‘]"//g :SC ;:'3 troublefree record reproduc-
1A5GT/G 59 49 | 744 53 i tion, ‘Automatically Plazs ]]?)
JA7G6T/G 55 45 | 7A7 59 49 ten-inch or
IH5GT/G 59 49 | 786 44 35 twelve-inch
e 49 45 | 7F7 49 4 records with
ILA4 49 39 | 7N7 49 44 rds
ILH4 69 59 | 7X7 . a minimum of
:Iﬁg‘gr/c 69 59 ()Y(:(FM) :4 35 needle and
59 49 |7 4 35
1R5 55 49 | I12A6 29 25 record wear.
1S5 59 55 |12A8GT 35 28 Records not
174 69 55 | 12ATé 50 45 standard or
IT5GT 59 49 | 12AT? 69 59 e 3 3 R _
Hog o el e & S wnlhouf trl? grooving con be Pluyed |n.maI;1
v 45 39 | 12BE6 50 a5 val operating position or semi-automatically
2A5 54 43 | I2F5GT 35 27 by operating the reject button at the conclu-
2A6 45 35 | 12H6 39 34 sion of such records. Machine operates on
2A7 49 39 | 1215GT 25 19 115 It 20 | r/gc | e op
2X2/879 35 29 | 121767 45 39 O () (308 il
3A4 49 39 | 12K7GT 45 39 ORDER NOW—LIMITED QUANTITY AT THIS
334 55 45 | 12K8Y 35 25 AMAZINGLY LOW PRICE
5U4G 50 40 12Q7GT 45 39 ith L-82 Crystal Cart
5W4GT/G 39 34 | 12SA7GT/G 40 32 UNI_Y $]3 95 Wi oeL CrystalfiCarts
5X4G 39 35 | 12SF7 35 32 . ridge, Mounting Springs
gzgg]_/a :’ﬁ g; :ggg;/’ﬁu :g gg and Complete Instructions.
5Y4G 39 32 | 128)76T 55 a9 NATIONALLY ADVERTISED SPEAKERS
Once more we are able to supply you with top quality,
23 39 39 128K7GT /G 45 35 brecision-built speakers at sensationally low prices,
524 59 49 12sL7 49 43 The demand has been tremendous—so send us your
6A7 50 45 128Q7GT/G 40 32 order now!
GASGT 49 39 128R?7 35 32 3” P.M.—68 oz Alnico V
6AB7 /1853 53 46 | 14A7 65 55 ¥ ' M.—1.47 oz Alnico V
6AC5 69 59 | 1486 59 49 5 o Dot EAIReORY -
6AC7/1852 65 60 | 24A 49 39 540 PO Speaker :
6AG7/6AK7 89 79 | 2546 69 59 5” P.M.—1.47 oz, Alnico V... . .
67 P.M.—2.15 oz Alnico V ... 1.55
IMMEDIATE DELIVERY ! 3 BM—215 0z Alnico ¥ .. .
6AKS 74 69 | 25L6GT/G 49 39 107 PM.—6.8 oz Alnico V. :
6B7 55 49 | 2525 49 45 %g”l{'i\l\l[. (;?82 oz :]nico 3 W, i
79 69 | 2526GT/G 45 39 2?P.M.—68 oz Alnico V ... ..., 5.
SSJG: 69 59 |26 4 25 32 ayue };;M.—ZI oz Alnico 3 with 6Vé 2.95 -
6C4 29 25 )27 49 i 8" Dynaare 180 ohms tield wim gve . o Comrete
6C5GT 40 35 | 32L7GT 52 48 P.P. Output . 3.95 complete
6C5MG ﬂg ;g 35/51 42 32 a7 Dﬁ’nxmig 680 chms field with 6V6 or .
6C6 4 35L6GT/G 45 39 .P. Output . .. . 6.95 complete
6C8G 37 29 | 35wa 4 43 40 12 Dynamic 1000 ohms field ....... (-
606 49 43 1 35v4 43 40 STANDARD BRAND VOLUME CONTROLS
5:_5 555 ;g 3523 44 35 We wish we cou}d tell you the name of these ‘;'o'lumle
6F6GT 4 4; 9 controls—but unfortunately we're not permitted to do
6H6GT/G 45 39 ;gZSGT/G 32 gg so. However, we can assure you that they are made
SIS GII/G & 39 39/44 35 29 Syagafrg:'s?h%gll:]e\itiI;m;g:
616 59 49 | 4 49 45 cognize these famous vol- TOP QUALITY
2:"5761’ :; Zg 42 47 41 umemconzrols when you CARTRIDGES
43 54 47 see them.
J7GT 42 38 All brand new!
ORI N E R B R 4 AT
6K7G 50 4 a7 49 39 0 ohms V. ith
6K7GT/G 49 39 | 50a5 60 55 25532:@?, B it .
6K8G 55 49 | soB5 a2 32 50,000 ohms V.C. with | ‘e just got in a fresh
6L6G 79 89 | 50L6GT 50 a5 gwitch. 37 shaft f 55101$.:(r13rgesbm!1“(ll\e;‘ex};
a76T 47 39 |sov6GT 50 45  100.000 otme V.C. with| curitidecs Theyre
6R7 55 45 | 56 55 45 250,000 ohms V.C. with | order now to make sure
6R7GT 59 49 | 57 45 39 switch, 3” shaft—Tapped | You get all you need!
6SA7 49 39 | 58 45 39 500,000 ohms V.C. with | L70 Astatic Crystal
6SA7GT/G 44 37 | 71A 39 29 switch, 3” shaft—Tapped Cartridge . $1.49
6SB7 55 45 |75 50 39 1 meg ohms V.C. with | N7 Webster Crystal
4 switch, 3” shaft—Tapped | Cartridge - 1.49
6SD7GT 39 34 |76 49 45 5 heg ohms V.C. with Astalig Nylon 205
6SF3 49 39 |77 35 27 switch, 37 shaft—Tapped | Cartridge ....... i
6SG7 44 39 |78 49 39 ONLY 44c¢ ea.
6SH7GT 40 32 | 80 40 38 §
68J7GT 44 37 | g3v 79 6 STANDARD BRAND POWER TRANSFORMERS
Here is true quality performance at
GSK7G.IT/G :g 23 84/624 49 39 _ SENCO economy prices. Last month
€SL7G 85 49 45 we sold hundreds of units. We only
6SN7GT 49 47 | 99v 35 25 have a limited quantity left. Don't be
6SQ7GT/G 44 37 | 99X 35 25 (ﬁ;alll)pgir;tled-s—hp_]zﬁe d,vouFr’ or't‘)e’rwtmiuty!
D7 49 39 ully ielded, Flus oun
606 9 3 |ime S s 100 AL — 63V @ 3 amps—
6U7G 35 25 5V @ 2 amps 750V C.T. $2.95
1231 39 29 150 mil — 6.3V @ 4 amps —
6V5G 89 49 | 1644 39 29 5V @ 3 amps 750V C.T. ... 3.39
200 mil — 6.3V (@ 3.8 amps —
3 amps 815V C.T. ... 4.45

5V @

NCO RADIO ...

71 West Broadway, New York 7, N. Y.
TELEPHONE BEEKMAN 3-6498

Minimum Order $1.00
WHEN ORDERING —
Send 25% deposit for all
C. Shipments. In-
clude sufficient postage
—excess will be re-
Orders without
pdstage will be shipped
express collect. All prices
F.0.B. New York City.

 MORE and MORE TUBES and PARTS
\ ARE BOYGHT FROM SENCO!

T
\=@&a\\Y

+100
KC

Fig. 8. Symmetrical audio if. response.

To illustrate the procedure in detail,
we will use the sound system of the
RCA Model 630 TS television receiver.
The carry-over to any other system
using the same type of detector will then
be quite simple. (Refer back to a pre-
vious paragraph for those sets which
use Foster-Seeley detectors).

Starting with the if. system, Fig. 7,
connect the AM signal generator to the
mixer grid, pin 6 (or pin 5) of the 6J6
tube. The vacuum-tube voltmeter is con-
nected to the junction of the 22,000
ohm resistor and the 51 mmfd. conden-
ser in the grid circuit of V; Note that
this point is negative with respect to
ground. The common lead of the meter
attaches to the receiver chassis. Set the
voltmeter to the lowest negative voltage
scale because the alignment should be
carried out using the weakest signal
which will give a readable meter indi-
cation.

Set the signal generator to 21.25 mc.,
with the AM modulation completely off.
21.25 mec. is the sound if. for this re-
ceiver; in other sets, their value would
be used instead. Adjust each of the iron
cores of T; for maximum deflection of
the meter. Next, adjust the primary and
secondary of T: for maximum deflection.
Reduce the signal amplitude if the meter
deflection has increased to too great a
value. As a final step, adjust the sec-
ondary of T: (the sound trap) for maxi-
mum meter deflection.

The various transformers have now
been peaked, but whether or not the
response is symmetrical remains to be
determined. This is done as follows: In-
crease the generator frequency by 25
ke. Note the reading on the voltmeter.
Now return the generator to 21.25 mec.
and then reduce it by 25 kec. Again, note
the meter reading. If the two meter
readings are equal, the curve, at this
frequency (21.25 mc. plus or minus 25

Fig. 9. The S-curve response pattern
of an FM discriminator. The irregu-
larities appearing at the center are

produced by a marker signal generator.

RADIO NEWS



NEWARK LEADS THE FIELD IN RADIO & TEEEVISION

HIGH QUALITY POWER SUPPLY COMPONENTS
Designed for Continuous Operation

POWER TRANSFORMER—Primary 120 V tapped
at 110 V, 60 cycles. Secondary 768 VCT @ 305 ma.
Electrostatically Shielded. Flush type mtg. Beautiful
xformer for low power xmitter, xciter, amp., etc. Idgal
low voltage power xformer for TV recvr., 4% x 3% x
§34”, overall hgt.

‘Al ne

prices!

= nteed
w—guara oy

-—Stock up
these smas

Cat. No. $-851.

hing low

Cat. No. $-852. ... ..

(7~ Cat. No. 5-853.

Cat. No. S-854
s

Eamous
Make

Many outstanding features not found in
run-of-the-mill instruments—such as:
built-in light shield and removable graph
screen. Sweep frequency 10 cps to 60 ke.
Sine wave response of vertical amplifier
+10% from 10 cps to 40 kc.
crackle cabinet 14}{” D, 8” W, 1433” H.
Shpg. wt. 30 lbs.

$16.90 Down—12 Months at $5.97

\\./ei.ght 12 lbs.. special 53.95

FILAMENT TRANSFORMER—Electrostatically shielded. Flush
mtg. Primary 117 V, 60 cycles. Secondaries5V @ 6 amps. and 6.3
V CT @ 6 amps. Perfect for small xmitter, xciter, or amp. 3'Ys
x 3% x 3'3%4” overall height. Wgt. 5 lbs.

enclosed in metal case. Four stud mtg. 2500 V break-
down. Just right for power supply in xmitter, amp,
etc. 4 x4 x415” hgt, Wgt. 8 lbs.

................ Special .

POWER SUPPLY KIT consisting of above three matching units. ¥
Very handy; Very economical! Wgt. 25 lbs.

veses... Only $7-95

3/’ SCOPE ¢
Reduced {a 584.50

50-—Regularly $115

Gray
Cat. No. A-2

| M

e \\\\'}ﬁ)}\)}}i}‘-l
Il

A

it

mgz

NEW WEBSTER WIR RECORDEID

Table Model 81 for Commercial, Industrial,
and Professional use. Complete, self-contained
unit with built-in amplifier and speaker. Sup-
plied with a microphone and 15-minute spool of
wire. Plugs into an AC outlet, and can be car-
ried from room to room! Voice and music are
recorded with amazing fidelity, and recordings
may be played back thousands of times without
appreciable loss of quality—or, the recording
can be ‘“‘erased”” and the same wire used over

Magnavox 12/ PM
S SPEAKER

12.95

Heavy Duty
S5 oz. Alnico
i1l Magnet
with 11~
Pole Piece

Idea! for PA or high quality

2L

and over again.

Cat. No. A-15061. .

home installations. All Brand
New! 6-8 ohm voice coil with
dust cover, Handles over 30

a4 Terri

smashing Red
RECEIVE

o ”
del 700 Xmitter - 77 TELEVISION KIT
Mo b . o Complete with 13 chan-
S - S .50 nel Tuner, Al Parts
s = and Step-by-Step in-
. P u . structions. Less Tubes,
f ¢ 10" TELEKIT-Uses 10
}f} BP4 tube and additional re=- It really works fine! Easy to assemble.
3 L ¢ finements. Wt. 35 lbs. Latest circuit refinements. 17 tubes incl.
Y L - VR eton Ty Cat. No. $99 50 7JP4, pre-tuned IF coils, new hi-volt
N ol 5 ~A-266 A-19522. ... . trans, FM sound. Wt. 25 lbs.
B 95 9 95  cat. No. 8975 § Kitof 19 tubes .. 5150 Cat. No. A-19521 . ... Ce.... $59.50
D Regularly 55500 Cat. No. A-19524 Kit of 17 tubes incl. 7JP4.... ... 33.9
f‘”‘u'::,]: Bess Another Great Uy} Mchugoo | 107 Cabinet....... 23.50 Cat. No. A-19523 77 cabinet ... 21.00
eg! “patom X URE aker. Uses o720 P
ityt 2-band .. Has builtin sPeats:  er- /
Limited Quantity! 20000 | aie e Wik s e Y Terrific Television Buy:
T end 2hp/o0 Me, Compay | regen detector 1070 Works ot | RCA 630TS 10” TV KIT
output O AK6 pow imple
porlable.e ti;agt:-aus on 144 I\{C. gmts., vibra-PBCY:“h‘(;{::v'\& 2 prs Complete with
Mc, mor tubes, pwr supPlYs pwr supply. Co bes and DWC Al Parts, In-
Complete less LS, Jug-in coils, less tu arts, $ 50
xtal, mike. Wt 1 . 5477 p “gl ‘Wwt. 10 lbs. 5.37 structions, and 19 o
Kit'of 6 tubes. ... - a. $3.95 P 5 tubes. .. s $5. 30 RCA Tubes
Crystal (specily freq.) €a. Kit o (including  10-
y BP4.) Duplicates in every respect the

Really a sensational price! Fine
single post record changer, com-
pact, fool-proof! Plays 12-10"
or 10-12” records automatically
without adjustment. Hi-fi xtal
pickup. Removable needle.
Overall 1034”7 x 1214” x 8”. 6"
above, 2” below mtg. bd. Hard-
ware incl. 78 RPM. for 110 V
€60 cy AC., Wt. 12 lbs,
LCat. No. $-734

.Your Cost s1-14"50J
ic Wewark:Scoop! |

watts. Superb performance
at a real Bargain Price! Wt,
10 Ibs. Cat. No. $-850

Another Big Reduycti
ction!
KS MULTIMETER

ﬂ‘%ﬁ Model 643
Reduced to
(32050
] o : Regularly
1000 ohims 545

0 pPervolt, A
irr]ﬁltllcdrunge selection-pﬁzﬁlbutto
5 ed. 23 rangeg—7 [unctions'V Sl
Dewes, ACVolts 0-5000, DC Vois
e S =10 to' M54« / .
é\tl}eglroamps 0~1000$mb£€1%ta‘“"}?50'
Slecl Case 815 x 815 x 6", Sell’--;'o te'dEd
L ery and test jeads § ) Whia
ey Last! Wgt, 8 p ks

at. No. 5-821". " Reduced to $29.50

Buy! Auto.

Sensational General Electric

F-M Tuner

s 4950 -

Complete
with 8
tubes

Made to
sell for £
double our
low price! Model XFM-1
- This amazing new GE FM Tuner is a superh
instrument, offered by Newark at a sensational
price! It's easily connected to any AM receiver
or audio amplifier. Covers complete F-M range
from 88 to 108 Mec. Full view 12”7 slide rule
dial, Two controls: on/ofl, volume-control, and
tuning. Handsome cabinet 1534” W, 103{"H,
1114”D. Universal 6 tap Power Trans, for
all line voltages 103 to 260 volts 50/60 cycles,
AC. Shpg. wt. 20 1bs. Cat. No. A-302,

urdo Silver

Big Value! k

IMPROVED Electro-Tech

VM Avutomatic famous RCA 630TS, generally

hanger
Model
200B

factory wired and aligned with

Shpg. wt. 851bs. Your Cost 519
Hand Rubbed Walnut Cabinet

2 post changer,
very low price!

.

as hest engineered TV set availablel

trap. Complete with 30 RCA tubes (12” or 15” tube can be substituted
for 10BP4 if desired). Dual controls for picture and FM sound, and for
horizontal and vertical control.
service manual, but less wire, solder, and mtg. screws. Cat. No. A-19752,

4 Qi
This Soundview 630TK kit is an exact copy of famous RCA 630TS Tele-
vision set. Contains efficient RCA front end 13-channel tuner—completely

accepted

3 RCA matched tubes, plus built-in wave

Kit is supplied with RCA schematic and

8.50. $339.70 Down—12 Months at $14.03.
No. A-19783.............ovvnen $42.50 /

Wt. 16 lbs.
Cat. No. $-328

I NEW YORK
Offizes & Warehouse
242 W.551 5, N.Y.19

CHICAGO
323 W.Madison St.
Chicago 6, 11l.

August, 1948




NATIONALLY ADVERTISED

[UBES!

ALL NEW FRESH STOCK - 100%

GUARANTEED - INDIVIDUALLY BOXED

RCA ... Ken-Rad . . . Sylvania
...Tung Sol .. .. National Union
. - - Raytheon . . . Philco . . .

TERMS: 25°% with order.
F.O.B. Chicago. Prices
change without notice.

ORDER TODAY FROM

subject

i'I'YPE PRICE TYPE PRICE TYPE PRICE
P .
1A, ..80.45 6C6 .... .65 12A8GT .65
024 ... .80 6C8G ... .96 12AT6 .65
1A3 6D6 . .54 12BA6 .65
(A4P 1.5 6ES .65 12C8 .96
(ASGT 54 6F5GT .54 12F5GT .54
A6 6 .65 (2H6 .. .54
IA7GT 65 6F6GT .54 1215GT 45
184P . 1.15 F7 .96 12K8 . .80
(B5/285 .96 6F8G .96 12SA7.GT .65
C5hes .65 6G6G 80 (28C7 .. .65
IC6 96 6H6GT 54 (2SF5 .. .54
C7G .96 615.GT 50 128G7 .. .65
tD5G 115 615G .. 50 (28H7 .. .65
(D7G .96 16 .. .. 96 128J7,GT .65
ID8G ° (.15 617.GT . .65 12SK?7.GT* .54
{ESGR (.15 618G 9 (2SL7GT .80
{E7G 1.15 6K6GT 0 (2SN7GT .80
IF4G .80 6K7 .. 128Q7GT .54
(F5G 5=
1F6 ..
(F7 ..
1G4G
1IG5G ..
1IG6G ..
1HIG ..,
IH5GT
1H6G
116G ..
L4 ...
ILAY .
iLss ..
(LC5 .
fLC6 ..
ILns .,
(LHY |
ILNS ..
fN5GT .
IN6G_ ..
1Q5GT
R4 ...
IRS .
1S4 |
1S5 .
(T4
ITSGT
v ..
2A3
2A4G
2A5
2A6 .
287 ..., .
2X2/879 1.
3A4 ...
3B7/1291
3D6/1299
a4 ...,
A
A
6A
oAB?
6.
.96
.9
.96
6C4 .54 12A5 | 9001 .... .80
6Cs ,54 1248 % FM-1000 1015

Balance C.0.D.
to

FRANKLIN-ELLIS CO.

1313 West Randolph Street

Department R8
Chicago 7, lilineis

ke.) is symmetrical. Follow the same
procedure for frequencies plus or minus
50, 75, or 100 ke. about the i.f. value.
If equal readings are obtained at each
point, then the curve is symmetrical.
Note that, although the two readings at
each point (*25 kec., plus and minus 50
ke., etc.) should be equal, the value of
the meter readings at =50 kc., for ex-
ample, will be less than those obtained
for plus or minus 25 kc., etc. In most
circuits, the response will decrease not
more than 30 per-cent of the maximum
value by the time the plus or minus 100
kec. points are reached.

We are now ready to align the dis-
criminator. Connect the generator to
the control grid of V, and set it for a
1 volt output at 21.25 me. Connect the
vacuum tube voltmeter to the junction
of R, and R.. The common lead attaches
to the chassis. Detune the secondary of
T. and adjust the primary of 7, for
maximum output on the meter.

Connect the meter to the junction of
R; and C. Adjust the secondary of T
for zero meter reading. It will be found
that it is possible to produce either posi-
tive or negative readings on the meter,
depending on the secondary adjustment.
Obviously, to pass from a negative to a
positive voltage, the voltage must go
through zero. It is for this zero point
that the secondary of T, is adjusted.

To determine whether the discrimina-
tor response is linear, leave the signal
generator and meter connected as is. If
it is not, it will have to be switched
when the voltage polarity changes. Set
the generator to a signal frequency
which is 25 ke. above 21.25 mec. Note
the meter reading. Shift the frequency
to 25 ke. below 21.25 mc. An equal and
oppositely-phased reading will be ob-
tained if the discriminator characteristic
is linear. Unequal readings indicate the
need for readjustment of the primary
and secondary cores of T. Follow the
same procedure for frequencies which
are plus or minus 50, 75, and 100 kc.
about 21.25 me. Equal readings should
again be obtained for frequencies which
are equidistant from 21.25 mec. Devia-
tions from this indicate non-linearity
and the need for readjfstment of T..

B. Suweep Signal Method: The instru-

ments required to carry out a visual
alignment include:
| 1. An oscilloscope
2. A sweep signal generator covering
the if. frequencies and possessing
an adjustable sweeping range from
| 1 to 10 mec.

3. An AM signal generator to provide

marker signals.

An outlet is generally provided on
FM sweep generators to permit a por-
tion of the modulating voltage to be
tapped off and applied as a synchroniz-
ing voltage to the terminals labeled “Ex-
ternal Sync” on the oscilloscope front
panel. In this manner we synchronize
the sweep of the oscilloscope with the
modulating voltage of the signal gen-
erator and obtain a stationary pattern
on the scope screen.

Synchronization, however, is required
only 'when the internal saw-tooth de-
flection voltage of the scope is swinging
the beam across the screen. When the
frequencies of the sweep generator are
shifted back and forth in a sinusoidal
manner, the FM signal generator fur-
nishes the deflecting voltage and no ad-
ditional synchronizing voltage is need-
ed.

To visually align the i.f. system, the
vertical input terminals of the oscillo-
scope are connected across the grid-leak
resistor in the grid circuit of the limiter.
The sweep generator is placed between
grid and ground of the mixer tube. The
primary and secondary windings of each
if. transformer are then adjusted until
the desired bandpass response curve is
obtained on the screen. If double peak-
ing (over-coupling) is used, care must
be exercised to adjust each stage for
the symmetrical curve of Fig. 8. The
peaks must be equally distant from the
center. With single peaking, the mid-
point of the peak should occur directly
at the carrier point. The level of the in-
put signal is kept as low as possible in
order to drive the limiter beyond satura-
tion. When this happens the curve flat-
tens out.

To determine the frequencies of vari-
ous points on the visible response curve,
connect the AM signal generator in par-
allel with the sweep generator. Set the
AM generator to whichever frequency
it is desired to identify and nete where
the wiggle or pip appears on the pat-
tern.

To align the discriminator input
transformer visually, connect the out-
put leads of the sweep generator be-
tween grid and ground of the limiter
tube just preceding the discriminator.
Attach a wire from the “Vertical Input”
post- of the scope to the junction of R,
and C: of Fig. 7. The other end of the
discriminator load, ground, is connected
to the ground terminal of the scope.

(Continued on page 164)

Fig. 10. An audio i.f. system feeding an unbalanced ratio detector.
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"Q 5'er”
Tlere is a little unit that cov-
ers 200 to 400 KC, has 135

DOWN

Conversion Manual
1948 Surplus Radio

YED PR/CL.

KITS!

KC L.F.—complete with tubes
_has a tuned stage of R.F.—
it is a natural for the aireraft
beacon frequencies—The tube
line up is: 2-25L6; 1-68Q7;
1-68K7; 1-68AT; 1-6K7. This set is perfect for Rand’s

article *“The Man’s Q@ 5er” $4.95

110 V 60 CYCLE INPUT
No. S for indicating direction of your heam or actually
driving it. Made in two popular sizes. Type 11-5 are heavy
duty brass motors which will drive..... $12.95 per Dair

No. S2 Type $—=Light duty for use as indicators $9.95
per palr
SYNCHRO—

DIFFERENTIAL
Model £1043—C78249-
CAL-11280 Bendix Avi-
ation 115 v.—860 ey. 6”
Jength to end of shaft

x 414" diameter $9,95

R ————

PLATE TRANSFORMER
600 V.

Primary 220 of 110 V. 50,60 Cy.
Sec. 612-0-612 V. @ 300 ma—

akso has 583 V. v £Q Q5
PLATE
TRANSFORMER

Primary 220 or 110 V., 50/60 Cy. Sec.
2050 CT @ 1.0 amps. Used in a bridge
cirenit, this transformer will deliver

200v.0¢0 $17.95

PLATE
TRANSFORMER

9220 Volt Primary 50/60 Cy—
1220 V. CT @ 570 ma—This is
a rugged trans-

fomer dsined $12.50

POWER
TRANSFORMER

Pthe BC 221, 342, 312, 348,

TUBE KITS

Complete set of tubes for scr-522..$17.95
Complete set of tubes for BC-348.... $7.95
Complete set of tubes for BC-312.... $7.95

s Index, Cross Index of A/N Vac. Tubes
and many others.
ONLY ,esaecosnemenseosennccecre

Here is the latest manual on
conversion of surplus equip-
ment. Complete articles in-
cluding schematics ‘‘before
& after’”” on such units as

412, 645, 946, SCR 274, 522,

TRY Transceiver, PE 1034,
BC 1068A/1161, Electronic

$2.50

Specify Model Numbers

No. BM 601 Motor

BC-348 Owners
Converter for Broadcast Band

Canvert that BC-348 wit
your circuit. Our
fram receiver. Jus
forget it. All tuning i
covering 550 to 160

hout any alteration In
converter takes power

Excellent fidelity and
ete basic kit with schemat

Beam Rotating

2 R.P.M. with built in re-
duction  gears — weather
proof -Reversible-AC or DC.
This motor will drive any
B type of array—small, com-
pact and strong. Requires
30 volts which can be ob-
tained by the simple use of
a lamp bulb in series with
the line. A

wonderful ‘ $1 2&

value at..

selectivity—compl

knobs. Terrific Buy at

S.ELEMENT 2 M

i-pole driven elemen A perfect tube for Class A am-

plifiers or Class B modulators—

Amateur net price . oxeoevaverene

DO YOU OWN AN SCR-522?

We have a complete power supply,
arate voltage regul

BRAND NEW
HF 100

Can be run at maximum of 1750
volts, 150 ma each up to 30 me.
Will deliver consersatively 110
watts output on phone or 350
watts of Audio.

A Wonderful

Value at $4095

kit form. This kit will supply
for operation of the set. All

r..$14.95

all voltage necessary
parts guaranteed. Complete
at the amazingly low price o

928 VOLT DYNAMOTOR

Designed for 522—de- -
livers: 2
300 Volts @ 250

150 Volts bias
12 Voits @ 10

$8.75

IT’S SENSATIONAL!

Make your SCR-522 Receiver

Hottest Item Out!
148 MC with ONE DIAL con-

operate on 144 to
tral, in less than 1 hourl
Parts and instructions

PE 94

=

Butterfly Condenser

700 Volts DC transformer—Pri. 117.5 Volia
—60 Cycles.

Sec. $1—6.3 V. @ 1.2 amps.

Sec. #2—725-0-725 V. @ 60 ma.

S—e:ﬁ—j— V. @ 3 amps, $2.95
630 T.S. POWER TRANSFORMER

This transformer designed for heavy Quty television service.
Primary 115 Volts 60 Cy.

Sec. #1—325-0-325 V. @ 400 ma.
See. $2—5 V. 3 amps.

Sec. #3—12.6 C. CT. @ 10 amps.
Sec. $4—63 V. @ 7 amps.

List Price $40.00

_ YOUR €OST .....518.25
_ SRS YOUR COST ..
SMALL POWER TRANSFORMER

Primary 115 Volts, 60 Cy. P
See. $1—750 V. CT @ 80 ma.
sec. $2—6.3 Y. @ 5 amps.

$2.95

This cond. has the tank cir-
cuit built in—just plug in a
tube. (Designed for W.E. 368-
AS). Operates from 200 to
1000 mes. Can be used with

Very few left. $24095

TRANSTAT

Input 115 volts 60 .
Qutput 90 to 130 volts
@17.5 amps. Here is
the answer to that lew

400 Cycle
TRANSTAT

110 V. 400 cy input—90 to
135 V. output @ 10 amps.
Can be used on low voltage

60 cyc for controlling Fila- $1 4.5 o
.

MODULATION
TRANSFORMER

Designed for the famo
mitter—uwill mateh 6L
832, 829B or 807. Come
early—going fast...«...

Dynumic Mike

Has push to talk switch designed
for the famous Mark II Trans-
mitter, but can be used anywhere
A 'wonderful value — Black

Complete with 8 ft. rubber cord and
PL55 DIUg. eecovosvvesessees

wroos  NIAGARA RADIO SUPPLY CORP.

UNLESS RATED
160 CREENWICH STREET

August, 1948

NEW YORK 6, N. Y

R.F. UNITS FROM
THE BC-312

Contains six coils which cuver
from 1500 KC to 18 Mc. Has
a ceramic band switch to
change from any coil. Each coil
is tuned with an air padder.
Build your own receiver or sig-
nal generator with this assem-

o .. $1.98

ALL PRICES
F.O. B, NY.C.
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RADID Bectronic

sers - SUPPLY

HERE ARE A FEW TYPICAL OF WHAT IS TO BE
FOUND IN THE BIG NEW B-A CATALOG #481

116 BIG PAGES PACKED WITH THE LATEST DEVELOPMENTS IN
RADIO AND ELECTRONICS, Sets, Supplies and Apparatus .
For Trade—Industry—Communications—Public Utility—Experimental

N RunsTEIN-APPLESEE..

and Hobby Applications.

A Bargain Section Packed With OUTSTANDING VALUES in desirable
WAR Surplus and other SPECIAL VALUES.

Write For Your Copy of Cotalog #481 If You Did Not Receive It.

0 $I3£g for this Quality

a&; . RECORD CHANGER
A fortunate purchose from on overstacked monufacturer enables us to
offer these popular UTAH Model 650 Record Changers AT A BIG

SAVING.

Features: Single post, gearless construction.
12 ten-inch records.
cartridge for ony stondard needle.

Has heavy, die cost base plate 1034 'x 121",

oA U
ERs

Quiet and fast during change cycle. Plays 10 twelve-inch or
Rejects ony recard desired. Light weight balanced tone arm with quality crystal

Mounting size approx. 12%"x 135", extends 534

above and 2" below mounting. Operates from 110 volts, 60 cycle.

No. 40A1000

Bargain Priced, Eoch. .. .. $'3-88

Two in

Factory carton, far only. . $25.00

BIG YALUE—AC-DC Superhe

Graceful design, depend-
able performance anywhere,
An outstanding value!
Proven Superhet circuit, 5
dependable tubes (includ-
ing rectifier), Full size 5"
Alnico V"' PM speaker far
wonderful tone. Airplane
dial. Modern Plastic cab-
inse't/ I»g)sr/y“ﬁnish size 1053
x3Vrax655".

No. 31A224, SPECIAL EACH. . $l 5-94

3 WAY “PERSONAL"” AC.- DC. and
BATTERY OPERATED PORTABLE

Superhet circuit, 4 tubes plus .
Selenium rectifier. 5 Alnico =

DC |
electric current or from self (o=
contained batteries (1-746
“A' and 1-467 “B‘) agvail-
able anywhere. Beoutiful
dua! colored Polystyrene
Shatter-proof molded cabinet with plastic eosy grip
handle. Large slide rule dicl. Vernier Hi-ratio tun-
ing. Small: ‘only 4 wide, 8%’ long, 71" high.
Weight only 51/ lbs. with ’tl>oneries. A “Honey” for

in the home or ““on the go.
- $21.95

No. 36A66
Set of batteries (1-746 and 1-467) . . $2.40

Less Batteries, ONLY
""Re-Mote”” REAR SEAT

Car
Radio

Speaker

Easy to install in o few minutes——no cutting of holes
required. Furnished complete with 17 ft. wire, fit-
tings, resistor to match speoker to any standard
Auto Radio and complete instructions. Consist of 5
quality PM speaker in beautiful ‘marbloid french gray
plastic’ case, volume control built in.

No. 14A650

Your Cost Eoch..........._.._...

80, 75 and 40 Meter
CRYSTALS, 10 for.......__.. ..

In FT 243 holders, cut from highest quolity quortz,
accurately ground ond acid  etched. Frequency
marked on each with-in 2 KC. Sorry we must sell
them in assts. our pick of Hequenciesfbut you can’t
go wrong! There are plenty of choice frequencies
for 80, 75 and 40 meters or for doubling to 20 and
Every one guoranteed to

10 meters in each asst,
be an active oscillator.
Stock Na. 21T 3991 L

Assortment of TEN — ONLY ... — $3'95

Aluminum UTILITY CASE
LIGHTWEIGHT =

DURASBLE |
EYE APPEALING

parts and tool kit
Tube carrying case
P.A. accessory case

Camping, Fishing, Pice
nics, oll family use

Life time aluminum case with bokelite handle, lock
and key. Size 15" long, 11" wide, 5 deep. Weight
only 3 Ibs. Shipping weight approx. 5 Ibs.

No. 36A75—Very Handy

For Everyone, NET EACH. ... .

1000 V. — 200 Ma.

Power Supply FILTER KiIT

Caonsist of Two 4 mfd. 1000 voit
DC oil filled condensers size 2'/5x
1851/ high overall and One
Thordarson 10 Hy.- i
[, choke ftully enclosed metal cose
‘H

Ta
size 333" sq.x 4% .

2173983 ONLY. ..

2 MFD. 2500 VOLT
OIL FILLED CONDENSER

Well known brand. Ceromic pillar term-
inals, in hermetically sealed metal
case, size overall | %4x334x51%" high.
Comes with handy removable mtg.
bracket and solder lug terminals

No. 2173990, Special, Eoch ...

- 1272 FOOT ANTENNA
TELESCOPES DOWN TO 1 FOOT 4

“Just it for mobile equipment, portable
receivers, and transmitters. Solid Brgss—
Ruggedly constructed — smooth telescopic

action. Base is 7' dia. $] 95

No. 38A39, Special Each

WEATHERPROOF WIRE
ot GIVE_AWAY PRICES

Stranded tinned conductors (3 copper, 4 steel)
flexible, yet unusually strong to stand long runs,
Conductor is rubber covered with .overall weothers
proof soturated braid; OD 5/32".

Perfect for lead-ins, telephone, intercoms, etc.
BRAND NEW in originol factory wound coils.
No. 4A503, Three Conductor $4 95

Per 550 Foot Coil, ONLY. ..
$2.95

No. 4A502, As above except
Single Cond. Per 900 Foot Coil, ONLY.

Order direct from this ad. Our Terms: Cash
With Order or C.0Q.D. with 209% deposit
please. Radio Sets Shipped Via. Express Only.

WRITE FOR YOUR COPY OF CATALOG No.

481 IF YOU DID NOT RECEIVE IT.

4N BURSTEIN -APPL{%L; ;

1012 McGEE,
72

KANSAS CITY 6, MO.

1
, Field Strength Equipment

(Continned from page 61)

weeks before telecasting commercially,
in this preliminary period a strong-sig-
nal map can be made which will be of
value in concentrating television sales
efforts in the areas where good picture
and sound reception is assured. From
the point of view of service, the signal-
strength map will provide an excellent
preview of the service problems which
are likely to come up so that preventive
measures can be set up immediately.

The Philco Service Division has hit upon
the use of mobile signal strength test
units as an answer to the problem. The
first of these units is now on a survey
of several Midwestern television cities
and other similar wunits are being
planned. The unit consists of a produc-
tion model station wagon. Special brac-
kets are mounted on top and these
brackets support a telescoped alumirdum
mast carried horizontally. In a matter
of seconds, a dipole and reflector can
be attached and the mast swung into
a vertical position. The thirty-foot ex-
tension is raised by means of a crank
and the rotatable antenna, now fifty
feet in the air, is ready for use.

A standard production model 48-1001
receiver is cushion-mounted in the car.
Test equipment. also includes a 5 inch
oscilloscope for measuring video level at
the second detector of the receiver and
an a.c. voltmeter for measurement of
line voltage.

In the near future a Philco mobile
radio transmitter and receiver, Model
MV-27, will be installed in the unit.
This will probably operate on Bell Tele-
phone Channel 11. Constant contact with
the test crew can thus be maintained
and the itinerary of the unit kept flexi-
ble.

An accurate signal-strength survey of
any area requires time. New television
stations are coming on the air at such
a rapid rate that more mobile test units
will soon be necessary. —30—

TV PRODUCTION UP
ELEVISION receiver production con-
tinued to climb during April and

reached a new weekly average of more
than 11,500 sets although the month’s
output fell below March because the lat-
ter covered five work weeks as against
four in April, according to the Radio
Manufacturers Association.

April's production of 46,339 television
receivers by RMA member-companies
brought the total postwar output up to
350,000 units as of April 30. April’s
weekly TV set manufacturing rate was
28 per-cent higher than the weekly
average for the first quarter of 1948.

Radio set production, including FM-
AM receivers, indicated a seasonal de-
cline during April totaling 1,182,473.
FM-AM' sets reported for the month
numbered 90,685 to bring the postwar
total to nearly 2 million receivers.
Portables and auto sets continued to
be turned out at a high level, but table
models shojyved the sharpest seasonal
drop. ’ —30H
RADIO NEWS




“You can’t beat Xen-Rad tubes—I found
|
that out long S Chicago, lll., does a big budness sarvicing radios,

W . = : : 28 qnd like thousands of other servikemen ke uszes

Ever since 1933, when I started in busi- Ken-Rad tubes. He likes their depedable quality!
1 .

ness, I've been using Ken-Rad tubes. . __..

JOHN F, BERANICH, 4435 Wes' Madisan St.,

“"And believe me, they hold up—never
let me down!

"I found Ken-Rad tubes dependable. So
I sold them to my customers. They like
them, too. I never receive a complaint.

“In fact, I think a good part of the big
repeat business I do is the result of
Ken-Rad tubes.

“'Quality pays off!”

”HEREIS WHY YOU CAN’T WALTER DOWNING, Foremran, Raw Materials

Inspection Departmert, is ia charge of compre-:

BEAT KEN-R‘D TUBES!" : hensive testing of all materals used in making

Ken:Rad tubes. Here cathode sleeves are bzing
. tested for breaking strength,
“From start to finisa, Ken-Rad tubes

undergo strictest inspections and tests.
“I know, because 1 help test them!

“They're made to sland up, satisfy cus-
tomers, increase your business.

“You can depend on Ken-Rad tubes because
they're tested for moise, microphonics, static,
life, shorts, appearance, gas, air and hum.

“Your customers can depend on Ken-Rad tubes
because they're built, throughout, to the highest
standards of qualite, stamina, and endurance.”

1768:GAR-8830

KEN-RAD %4

PRODUCT OF GENERAL ELECTRIC COMPASY se'v‘-cemanls'
Schenectady 5, New York Tube

August, 1943
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Follow the "ARROW" to TOP VALUES

BIAS METER
Brand New

Originally used for meas-
uring voltages and tele-
type and telephone equip-
ment. Can be used for
measuring DC voltages
and bias voltages also
checking polarity of DC
voltages. Complete with
adaptor plug and
schematic. Enclosed in
metal carrying case. Re-
quires no batteries for
operation .......$5.95 ea.

T-26/APT-2
Radar jamming transmitter, 450-710 mc, Heising
amp,-mod. by noise from 931A photo-tube. Output
3 to 7 watts. All controls on front panel. 2—6ACY
and 1—8AGT video circuit supply random noise,
with pass band of 20 kc. to 4 me. to the 807 mod,
2—3GSAS tubes in a push-pull %-wave trans-
mission-line ose. eircuit supply the RF. Power
furnished by 2—5R4GY and 1—2X2 tube. Con-
tains 27vdec blower. lnput_27vdc and 75-85v or
105-125v, 400 to 2600 cy. Brand new in original
export case, with all tubes and handbook. Don't

let th:s get away from you—Order today! $9 95’

At only
T-27/APT-3

Another noise-modulated radar jamming trans-
mitter, companion to the APT-2. 85-135 me. Power
output 9 to 12 watts. M.O.P.A. t¥pe rransmitter.
Built with 4 demountable sub-chassis: R.F. Osc.;
R.F. Amp.; photoelectric noise source, video amp-
lifier and modulator; power supply. Tubes are: 1—
8293 RF Amp., 1—832 RF Osc., 1—931A photo-
tube, 2—6AC7 video amp, 1—6AG7 mod., 1—
5R4GY rectifier. Brand new, in original export

case, with all tubes $ | 0.95

and handbook ...

ANTENNA EQUIPMENT BUYS
AN-109-A, 62” long solid whip antenna, very flex-
ible, made of cad. plated silicon vanadium steel,
4” dia. at threaded end, tapering to 0.1” at tip
end. A dandy antenna, a dandy fishing rod, a
dandy price. $2 69
4 to carton, per carton. U

EE-8 PORTABLE FIELD TELEPHONE
Used,
excellent condition. ..

COAXIAL CABLE BUYS
RG-8/U: 52 ohm coax. cable, brand
new, cut to length, min. guant, 100 ft., $2'95

SCR-522 VHF COMMAND UNIT

2-Way Radio; freq. range 100-156 MC.; complete
with erystals, tubes, plugs, dynamotor $24 95
.. . used, in excellent condition.

ARC 4 TRANSMITTER and RECEIVER
For operation VHF frequencies in range of 140-144
me. Kour channel erystal controlled, manufactured
by Western Electric—24V operation. Complete
with crystal and dmamotor. Used. $ ' 9 95
Good condition, ]

PE-117 UNIVERSAL POWER SUPPLY

6 or 12 volt input; output 145 volts and 90 volts;
less vibrator, voltage regulator and rectifier tube;
ideal mobile power sanly unit; excellent $2 95
condition. each . U

DYNAMOTORS AND INVERTERS

BD-77, Dyn. Unit 14v in, 100v, 350 ma out,

with relay fuse box and filters. 4 3
DX-21 Dynamotor; Part of BC-

314, 14v in, 235y, 100 ma out.
DM-31 Dyn: 12v in, "20\" 80 ma out..
DM-35 Dyn: 12v in, 625
PE-101-C Dyn, Unit: 12 or 24v in, outputs

R00v, 20 ma, 400v, 135 ma, 9v, VAT ) $2.75
PE-55Dyn. Unit: 12v or 24v in, either 16 or

25 amp, 500v out, either 200 or 400 ma....$3.75
PE-206 Inverter Unit; rotary converter, 28v

in, 80v at 500 VA, $00 cy. out ...
PE-103 Dvnamotor, used
DM32A—each .9

OUTPUT TRANSFORMER
Hi-Fi; used is Scott-made Navy receiver. Fully
potted. Pri. 5000 ohms, output secondary 600 ohms
CT, inverse-feedback secondary
60 ohms CT, ONLY ........

GE METER
0-10 amps,. DC.......

..each $2'29

TUBES

BRAND BRAND
NEW! NEW!

2J32 .......$19.95 SFP7 ........$1.39
8698 . 19.95 864 ......... .49
872A 95 954 ......... .49
304TL .. .90 RK34 ... .39
2C26A ... 69 35W4 ....... .39
INSGT .. .69 1625 .39
211 ...... .69 1629 .39
12sN7 1L 49 2051 ..... .39
’:ZAG . .39 9001 .49
2c8 .49

3 o002
12K8 .69

125R7 .. .59 004
12AT6 . .49 9005
832A .......sz 95 9006
837 ..... 195 7193 ........
838 2.95
839 2.95
5BP4 . 2.95
SBPT .... 1.39

Write for I6t prices!

110 YAC Neon
Light ......
Amperite 10T1

C-1 AUTO PILOT AMPLIFIER.

The complete amplifier includes one rect. 7Y4, 3—
7F7’'s for amplification and econtrol, 3—7"NT7’s for
signal diserimination, 1 power transformer, 6 re-
lays, 4 control pots, chokes, condensers, etc. Con-
vert for use on radio controlled models, doors, etc,
Operates from 24 V. DC. Size: 9%x6%x7-5/7".
Complete. Used—good condition

SELSYN METER TO INDICATE POSITION
C-71A/APQ-13

Contains 2” meter, FS-100uA, Weston 506, 0-300
V. 0-30 MA, with 6 precision resistors, as external
multipliers and shunts; toggle switches, puﬁh
switches, rotary switch, pots, knobs, etc. $4
GOOD CONDITION ........

TORQUE AMPLIFIER
AM 19/APA-14

Provides ampliflcation of information from Flux
Gate (‘gmpass to drive torque unit and differential
gear of azimuth differential unit CN-4/APA-14.
Input 26 VDC and 115 V; 400 cy. Part of stabiliza-
tion assembly AN/APA-14. With plugs, 3—6SNT-
GT; 2-—0US6, transformer, oil-filled condensers,
pots, etc. 2
EXCELLENT OONDITION ......cva.... U

SELSYN INDICATORS
For use with beam rotators for indication of di-
rection of beam. Operate from 15-24V. 60 cycle

. 8 -
Bher, Gy ceoe e o ot Sl 2,45

Large model, 5 inch diameter, only...... 4' 9 5

REMOTE POSITION INDICATING SET

6-12 V., 60 cycles. 5 inch indicator with 0-360°
dial. Heavy duty transmitter.
each $2.95

Indicator .....
‘Fransmitter .each $4.95
Set $7.95

PYRANOL OIL-FILLED CONDENSER

2 Mfd., 4000 Volts, Each \$4|95

Brand new..... . bk

P

PHANTOM ANTENNA
Brand New

Used with any 80 meter
transmitter as a dummy
load for adjusting trans-
mitter for maximum out-
put ‘before going on air.
Freaq, range: 2MC to
4.5MC. with instruec.
manual, enclosed in
metal case with

..$1.95 ea.

SCR-518-A

Radar altimeter 515 me. Fast screen CR tube. hi-
voltage power supply, connectors, cables. 29 tubes:
1—8K7, 2—8012, 2—68J7, 1—6C8G, 1—6SNT7GT,
1—6F8G, 1--23D4, 1—6Y6G, 1—6VEGT, 10—6ACT,
3—2X2, 1—954, 1—955, 1—956, 1—6J5, 1-—1808P1
cathode ray tube, (With schematics).

Brand new

SCR-522 CONTROL UNIT
BC-602-B, brand new, export packed, 1 ‘‘oft”
push- button switch. 4 channel-selecting push -but-
ton switches, 5 pilot lamp assemblies with pilot
bulbs and film dimmer and lever switch 8
with logking control. With Schematic ¢

80 and 40 METERS
7-tube Superhet RA-10, Bendix DF and eommuni-
cations receiver. 200-1100 k¢ and 2-10 me, In ex-
cellent condition, inside like brand new. Complete
with tubes and dvnamotors, Easily converted to
110V. Schematic furnished.

R-5/ARN-7 COMPASS RECEIVER

Very late model ADF receiver. Includes broad-
cast band. Frequency 100 to 1750 ke. in 4
bands. 5-gang tuning capacitor. With 15 tubes:
4—6K7, 1-—6L7, 1—6]5, 2—6BS, 2—6F6. 1—
6N7, I—GSC'I 2—2051 1—5Z1, SCHEMATIC
FURNISHE

Like new,

BC-433-G COMPASS RECEIVER
SCR-269-G ADF receiver, similar to the R-5/ |
ARN-7 described above and uses same tubes.
Frequency 200-1750 ke in 3 bands.

SCHEMATIC FURNISHED.
Like new, SPECIAL

RECEIVER-TRANSMITTER BC-620
FM DMobile Transmitter-Receiver operates from 6
volt vibrapack, 20.0 to 27.9 Me; easily converted
to 10-meter treq. 28-29.7 Me.

OUTPUT TRANSFORMER' 10 assorted oumiegz
$

2-METER TRANSMITTER SCOOP!

The famous AN/ARC-5 VHF Transmitter (T-23/
ARC-5), brand new 100-156 mc but less tubes, crys-
tals, and the holders for the 832A tubes. Furnished
with complete schematic, 4 Xtal-controlled channels
selected by 3 motor-driven turrets. Motor ean be
spun by hand for manual band switching or driven
by low-power rectifier power pack. Tubes required
are 2—1625 and 2-—832A. Don’t pass $4 5
this up at ONLY L

POWER SUPPLY FOR BC-223
PE-125 VIBRATOR TYPE
12 or 24 volt input DC; output 475 volts-200 ma.
8 volts DC at 4.5 amps. BRAND NEwW
with schematic diagram

SPRAGUE PULSE FORMING NETWORKS
Used in small radar modulators, available in 3
sizes, 67 ohms impedance. 7.5 Kilowatt ratmg.
H-603, one micro second. 200 pulses $|
Hpﬁe(;-l segond 20 l
micro seconds 0 pulses
per se 2-95

3.95
4.95

cond
H-602, 16 micro seconds, 60 pulses
per second ......,.........

ALL THREE ABOVE FOR ONLY.,.

OIL-FILLED CONDENSERS

25 MFD at 1500 VDC..
2 MFD 220 VAC

.25 MFD at 6000V DC..................
5 MFD at 150V AC.. ta 5 T4

All shipments F.O.,B. Chicago or Los Angeles. 20% Deposit required on all orders. Minimum order accepted $5.00.

ARBOW

Downtown Branch
59 West Hubbard Street
Chicago

Main Office
1712-14 South Michigan Avenue
Chicago 5, lllinois

SALES. INC.

North Side Branch
1802 North Humboldt Bivd,
Chicago

West Coast Branch: 1260 South Alvarado, Los Angeles, Calif.

RADIO NEWS
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COMMAND SET

SCR-274 MEDIUM FREQUENCY
Excellent condition $34.95

Complete installation with 2 trans-
mitters, 3 receivers, racks, tubes,
crystals control box and plugs.

BLOWER MOTOR

24V, small portable with fan, ideal
for defroster or ventilator unit, 17,000
RPM, BRAND NEW

THE LAZIEST Q.5%r
FL-8-A, used when flving radio range. RANGE-
VOICE-BOTH switch selects 1020 pass ONLY, or
voice freq. minus 1020 cps, or by-passes filter com-
pletely. I’ut in series with hi-impedance $| 95
headset when listening to 1 k¢ MCW.. 0

AUTOMATIC FREQUENCY CONTROL UNIT
Western Electric type used for contromng rre-
quency for teletype and t
with 3—68J7 and 2—6H6 tubes. Com- $4 95
plete unit, brand new in original box..

BC-604 FM 35 WATT TRANSMITTER
A-1 condition, complete with tubes, 10 channel
push buttons, less crystals and power $l0 95
supply, 19.8-27.6 Mc .

BC.788 FOR 420 MC
Complete with tubes. Excellent cond. Completa
transmitter-receiver, 14 tubes including 3-6J6:
9-6AG5: 1-6L6; 1-5Y3. Six wide band IF stages.
Has 98.356 KC crystal. Details on 'Io 95
page 53 of ""QST"’, Nov. 1947, ONLY.. .
FILTER CHOKES—AII Fully Enclosed
8.7 H. @ 145 MA, DC., 125 ohms DC. Res. 59
41]&;;1‘0 Studs each Cc

APN-1 RADIO ALTIMETER
Compiete 420 MC transmitter-receiver unit, com-
plete with all plugs, indicators. 34 50
BRAND NEW

AN/EP%S i MINE DETECTOR—BRAND

Contains power supply .110 V. 400 cycles, has 7
tubes such as 3CPl, brand new, complete wnh
tubes. Each $17.95; Used, ea §$14.9

R-78/APS-15
Has 45 tubes, one 5" scope tube, one 2” scOpe
tube., has 3 meters, 4 power supply units 110V
400 cycles. complete with tubes, 9 50
Enach! ... aks sefidbie oo - oo 0000C0N0006CD 1

COMPASS RECEIVER MN-26

control cial type navigational re-
ceiver, Indicates direction of any desired trans-
mitting station. 3 bands—frequency range; 150
Kc to 1500 Kc; has 12—6 V. type tubes, Brand
new, original cost $600.

Accessories for Above:
Loop MN-20 .
MN-28 Control Box ... T - B - ey
MN-52 Loop Control Unit . .
Loop Transmission cable—168" long
MC- 124 Fiexible Shaft . B
IN-40 Le(t right lndxcator
of 3 plu;
MN-40 Naugators Indicator

T-17B HAND MIKE
BRAND NEW ., . . perfect carbon hand mikes,
light wt.. 200 ohms, single button, press to talk
switch, 5 ft, rubber cord, plug, dust cover, 89c

COMMAND RECEIVERS and
TRANSMITTERS

(274N, Series)—Complete with Tubes
NEW

BC-454A; 3 to 6 MC
(Receivers)

BC-458; 5.3 to 7 MC

BC457; 4 to 5.3 MC

T-20/ARC-5 same Fr eq BC-
457

BC-456 MODULATOR.
Brand New

RECEIVER

Low impedance, magnetic type re-
ceiver, ideal unit for pillow receiver
or small microphone, NEW ... 39¢
HS-33 (Red plug). low impedance, Used, almost

like new. With rubber cushiong
8000 ohms or 200 ohms

ANI8/APT-10

2.95

Pre-amplifier Model K-I, designed to ralse output
level of magnetic type nncrovhone. complete with
2 tubes 8SLTGT and 28D7 and hand switch, brand
new in coriginal cartons.

Each $ l -95 3 for $5l00

BRAND NEW SCR-625

MINE DETECTORS

Used by Army to detect buried metallic mines.
New, ecomplete in original packing container.

Worth many times this $ 3 9 |9 5

low price of
F.0.B. Shipping Point

ALTIMETER TRANSCEIVER RT-7/APN-I

Frequency 418-462 Mc KM, with 14 tubes: 3—
128J7; 4—I128HT; 2—12H6; 1—VRI50; 2—955;
2—9004; 27 V. Dynamotor, used in

working conditlon .......e.. o v

RECEIVER-POWER SUPPLY UNIT
For the APN-4 indicator; complete with 16 tubes;

110 V. 400 cycles. $|0.95

BRAND NEW ..,c.i00ee

MONTHLY SPECIALS
SCR-283

40-80 METER XMITTER

New equipment: Transmitter-Modulator and coil

sets to caver 2.5-7.7 me, transmitter tubes 2 No. 10

special and 2 No. 45 special, receiver (less the re-

celver coil sets), receiver tubes 1—37, 1—38, 4—

39/44. shock mounts, dynamotor, antenna switch-

ing relay, receiveér control box, transmitter control

hox, charts, dials, and instruction book.

What a sweet buy! Only

SMALL PORTABLE MOTORS

No. 1—Universal type .24 volts DC shunt with two
leads, 1%" diameter by 2% " long S'I 49
with 14" shaft, %" long. New. Ea.... .

No. 2—Dweleo motor .24 volts DC shunt type. 4
leads, 5000 R.P.M. 1%” diameter by 2%* long,
%" shaft one inch long. 49
NEW. Ea

No. 3—Pincor motor
leads. 5000 R. P
%" shaft, %" long.
NEW. Ea.

Above motors are ideal for small

portable applications,

Set of 3

24 volts DC shunt type. 4
1%" diameter by 21" long,

$1.49

hand-driven

REMOTE CONTROL BOX

BC-450—Triple receiver control box,
can be modified to a FT-260 local con-
trol for command receivers,

RADIO RECEIVER

Designed to receive A-N beam signals, 24-28 VDC
21,6 watts. Tube complement: 14HT7 or 14A7, RF
amplifier; 14H7 or 14J7, mixer; 14A7 or 14H7, IF
amplifier; 14R7, detector and ist “audio amplmer.
28D7, output amplifier, 195 to 420 ke. 4” high x
wide x 6%" long—wt. 3 lbs.. 4 oz. $5 95
BRAND NEW in original earton.

ANTENNA THERMO-COUPLE METER
BC-442; 0-10 amps, with extra relay and 50 MMFD
5000 Volt condenser . . . used with com- $‘ 95
mand transmitters. BRAND NEW .

ARB AIRCRAFT RADIO RECEIVER
The ARB 1s a six tube, four band. superheterodyna
Aircraft Radio Receiver with built-in dynamotor,
designed for the reception of MCW (tone or volce)
or CW within the frequency range 195 $ l 5 95
Kc to 9.05 megacycles. Used

R-89/ARN-5A

Glide path receiver. Crystal conirol of local oscil-
lator. 332-335 mc, complete with relays, T—6AJS5,
1—128R7, 2—I12SN7, 1—28D7, and 3 ecrystals:
6497 ke, 6522 ke, 6547 ke. 90-cycle band-pass and
150-cycle band-pass filters, excellent for making
an intermodulation checker. Beautiful cabinet and
chassis as foundation for many interesting experi-
mental and construction projects. Broad pass band
on 20.7 mc IF’'s ideal for television. Schematic
furnished,

Used, excellent, Only. $6'45
New .... ixwe$12:95
BC 733-D
Localizer receiver of the blind landing system.
Companion to the glide path receiver. Also con-
tains 90 and 150 cycle band-pass fiiters. 108.3 to
110.3 me. by relay selection of crystals in the local
oscillator. Wide pass-band on 6.9 mc IF’s ideal for
FM. Has a wonderful AVC system using rectified
output of an RF oscillator as power supply for 100
volt DC bias. With relays, crystals, and 10 tubes:
3—T17A, 2—128G7, 1—128Q7, 1—12A6, 1—12-

. 2212SR7. Schematic furnished!
('ondltion Used, excellent, only

VEEDER-ROOT METER AND CASE
Counts up to 1000,
Each ........0n.. 000000 F

HAND-TYPE MICROPHONE RS-38
Carbon type. with PL-68 plug, brand new.,.$1.35

BC-645 TRANSMITTER-RECEIVER
BRAND NEW . . . 15 tubes interrogator-trans-
mitter designed for airborne use, 435 to 500MC
frequency range. With some modifications the set
can be used for 2-way communication, voice or
code, on the following bands: ham band: 420-
450mc; fixed and mobile: 450-460mc; cltizens ra-
dio band: 460-470mc; television experimental: 470-
500mc; complete with all tubes, i
Doorknob tube, Size 10%x13%x4%",
wt, only 25 Ibs. Your cost

DYNAMOTOR FOR ABOVE Mods
PE-101-C sicveenncenronnrons

RADIO PARTS
100 Resistors % to 1 watt

Electrulytic condensers

50-30. 150 Volt. 10 for $2 89

1% Meg. Volume Controls
1”7 shaft with switch, 10 for........., $3l00

14 Meg, Volume Controls
1” shaft without switch.

Crystal Plck-up,
new light wt

400 CYCLE AUTOSYN MOTOR
1deal for indicating direction of antenna $2 95
systems—BRAND NEW. -each

10 for

All shipments F.O.B. Chicago or Los Angeles. 20% Deposit required on all orders. Minimum order accepted $5.00.

ARROW SALES. INC.

Downtown Branch
59 West Hubbard Street
Chicago

Main Office
1712-14 South Michigan Avenue
Chicago 5, llinois

North Side Branch

1802 North Humboldt Blvd.

Chicago

West Coast Branch: 1260 South Alvarado, Los Angeles, Calif.
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NEW INDUCTOR LINE
E. F. Jobnson Co. of Waseca, Minne-
sota is now offering a new and compre-
hensive line of inductors and swinging
link assemblies designed for the ham.

These new air-wound inductors are
sturdily supported on polystyrene and
come in 150, 500, and 1000 watt ratings.
The coils are spaced to fit conventional
jack. and plug assemblies in their re-
spective ratings. Also available in all
power sizes is the company’s complete
line of semi-fixed link inductors.

The company, E. F. jobnson Co., Wa-
seca, Minnesota, will supply complete
information on the line if you will ask
for it.

ASTATIC PICKUP CARTRIDGE

Incorporating a new manufacturing
principle, The Astatic Corporation is in-
troducing the ‘‘Magneto-Induction Pick-
up Cartridge” which eliminates the need
for delicately spaced air gaps.

The new pickup cartridge is available
in two models, the Model MI-1 in a
standard housing, and the Model MI-2
with a Mumetal housing. The Model
MI-2 is said to provide increased shield-
ing effect for maximum reduction of
hum. The physical dimensions of these

ST &
‘ . 3

cartridges are such that they may be em-
ployed with a majority of present-day
standard pickup and transcription arms.

Velocity response of the pickup is
76

given as flat to 12,000 cycles. The out-
put is 100 millivolts. Needle pressure is
one ounce and the unit has an im-
pedance of 7500 ohms at 1000 c.p.s. and
110,000 ohms at 10,000 c.p.s.

Complete data on these pickup cart-
ridges is available from The Astatic Cor-
poration, Conneaut, Ohio.

““RANGE-MASTER”’

Bradshaw Insiruments Co. of Brooklyn
has announced the availability of the
new Model 10-F ‘“Range-Master.”

The new test unit provides direct
reading on all of its 25 ranges. A three-
inch meter, either round or square, has
specially designed scales to provide
maximum readability.

The ‘“Range-Master” weighs approxi-
mately 612 pounds and measures 83
by 7% by 4 inches. It is housed in a
sturdy polished oak carrying case with
a slip-joint hinged cover and handy
compartment for tools and test leads.

Additional information on the Model
10-F is available on request. Write to
Bradshaw Insiruments Co., 348 Livingston
St., Brooklyn 17, New York.

AMPLIFIER KIT

The new 10576 amplifier kit just in-
troduced by Altec Lansing Corporation
will permit hams, hobbyists, and experi-
menters to build the company’s A-328B
unit for themselves.

The kit consists of five elements, and
includes the punched chassis and the
special transformers and coil used in
the amplifier. All other components, con-

densers, resistors, controls, etc., are
standard parts, stocked by most dis-
tributors. The kit includes a TL-217B

output transformer, TL-608 power trans-
former, a TA-325 low pass equalizer
choke, a 10513 punched chassis, and a
10514 circuit diagram.

The kit will be available through reg-
ular jobber-distributor channels and
further information on the unit may be

secured from Aliec Lansing Corporation,
250 West 57th Street, New York 19,
New York.

220 VOLT SOLDERING GUN
The Weller Mfg. Co. of Easton, Penn-
sylvania has introduced two new solder-
ing gun models.
Designed for use on 110 or 220 volts

:

at 50 or 60 cycles, these models are
intended to meet the requirements of
export customers. The 220 volt gun can
be used wherever 115 volt, 60 cycle
current is not available, but 220 v. cur-
rent is.

Designated the ES-110 and ES-220,
the new models provide single heat at
100 watts with a 4 inch reach from
housing to tip. The five second heating,
prefocused spotlight, and ‘“Flexitip” of
the regular Wel/ler models are also fea-
tures of these new units.

Further details on the ES-110 and
ES-220 will be furnished by The Weller
Mfg. Co., Easton, Pennsylvania upon re-
quest.

D.C.-A.C. INVERTERS
A complete new line of d.c.-a.c. in-
verters has been announced by Awerican
Television & Radio Co. of St. Paul.
Operating on d.c. input voltages rang-
ing from 6 volts d.c. to 220 volts d.c,,

these units deliver an output of 110
volt, 60 cycle a.c. at output capacities
ranging from 75 watts to 500 watts.
These inverters are specially designed
for operating a.c. radios, p.a. systems,

RADIO NEWS
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TUBES ARE K

(Wt COMPANY THEY KEEP

A smart serviceman, you are mighty
careful to pick the best in tubes. That’s only
natural. You have a reputation to protect. Just
so does Motorola guard jealously its well-
earned reputation as tops in auto radio by
selecting only the best components.

Ever notice how often you find Hytron
tubes in Motorola auto sets? To rate as one of
Motorola’s major tube suppliers, Hytron just
naturally makes tubes a lot better than good.
Take a tip from leading radio set manufacturers like
o x Motorola. They make it their business to know and use

E&% the best in tubes. You, too, can bid goodbye to your tube
g ‘& % troubles, and safeguard your reputation by “going steady”

e AR
t%%‘% ; with Hytron.

FIRST PRIZE, SEPT.

Jackson 641 Universal

FIRST PRIZE, OCT.
Signal Generator.

Weston 769 H-F
Electronic Analyzer,

FIRST PRIZE, JULY \

Hickok 156A Indicating F'“SATU"'ZE- — i
Traceometer. G. <
McMurdo Silver 900A “Vomox,” 9043

LX ]
C/R Tester, ard 905A *‘Sparx.*

[ sivTaom e et ComTIRY

‘Want one of these deluxe first prizes? Perhaps a
$200 U. S. Savings Bond grand prize? Or one of
four $50 and four $25 U. S. Savings Bond second
and third prizes? Try your hand at any or all of
Hytron’s monthly contests exclusively for radio
servicemen. It’s easy. Here’s how. Get entry blank

MAIN OFFICE:

August, 1948

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

SALEM, MASSACHUSETTS

with complete details from your Hytron jobber, or
write us. Describe your proposal for a simple,
economical shop tool like the Hytron Tube Tapper
or Miniature Pin Straightenédrs. Mail entry to
Hytron Contest Editor. Then hold your breath.
The finger of the judges may point at you.

NEW 9-PIN
Miniature Pin Straightener

@
Only 49¢ at Hytron jobbers

q7




COLUMBIA TELEVISION Inc. presents...

tHE NEW LOOK in television
featuring the “@olumém' " Line

10” Models List $325 to $375
12” Models List $425 to $475

ONLY THREE CONTROLS—Volume, Channel Selector and Contrast.
New design Automatic Frequency Control locks picture in step with
transmitter,

Newly designed Audio Amplifier minimizes distortion.

Special Picture Amplifier has sufficient band width to insure a picture of
the utmost clarity.

26 MINIATURE TUBES including 3 rectifiers.

Attractive and compact size of cabinets, designed by Glen Holland,
noted industrial designer, will fit into any home. Cabinets available in
MAHOGANY, WALNUT and BLONDE Finish.

Electronic and Mechanical Design permits easy and quick servicing.
Licensed under RCA patents.

DEALERS' INQUIRIES INVITED.  COLUMBIA TELEVISION, Inc.

“NEW MERCHANDISING PLAN" Stamford, Conn.

RADIO INSTITUTE

Ovutstanding PRE-WAR Technical
Training Center for

Under the personal direction of Frank Melville, former Alrlines, Merchant Marine, and
Broadcast technician, you may soon qualify as:

® RADIO TECHNICIAN ® MERCHANT-MARINE RADIO OFFICER

@ AIRLINES RADIO OFFICER o TELEVISION TECHNICIAN

e PT. TO PT. TELEGRARHER o HOME RECEIVER REPAIRMAN

® RADIO AMATEUR ® YISUAL TELEGRAPH OPR. (SLIP TAPE)

MELYILLE RADIO INSTITUTE believes vocational training means vocational training. Thus
we, like many radlo schools, teach ample theory. But, unlike most schools, two.thirds of
our technical students’' time is spent in laboratories and shops, where, with superior
equipment, they learn by doing — not memorizing.

FREE employment service Is available to atl - ETIE THIS COUPON NOW!

MELYILLE graduates.

g [ MELVILLE RADIO INSTITUTE N
Melville Building
15 West 46th S1., New York )9, N Y.

Yisit the 10-story MELYILLE Building today as
our guest and observe the school in operation.
Gentiemen: Send me Free informotion obou?

Day and evening classes approved for vet- S e

|
]
]
(]
1
erans, Licensed by the State of New Yark. 1
|
|
1
1
]

MELVILLE RADIO INSTITUTE

_ Melville Building
15 West 46th St N. Y. 19+ LUxemburg 2-0440

Address.

TELEVISION & RADIO

television receivers, amplifiers, a.c. mo-
tors, and electrical appliances from d.c.
voltage sources.

Featured in the line is an automatic
switching unit for use as an auxiliary
unit with 32 volt and 110 volt d.c. input
inverters, permitting the automatic
start and stop of these units as the load
is turned on and off.

Complete descriptive literature cover-
ing the line is available free of charge
from American Télevision & Radio Co.,
300 East Fourth Street, St. Paul 1,
Minnesota.

SIDEBAND SELECTOR

James Millen Manufacturing Co., Inc. of
Malden, Massachusetts, is currently
marketing the No. 92105 Single Side-
band Selector for use with amateur and
commercial communications receivers.

Selectable single sideband reception
provides many of the advantages of sin-
gle sideband reception on all signals

without limiting its use to signals solely
from transmitters with suppressed car-
rier, and thus requiring carrier reinser-

tion at the receiver.

The circuit of the No. 92105 utilizes
two crystals, four tubes complete with
their own power supply, rf. and a.f.
gain controls, and a telephone type lever
switch for shifting between upper and
lower sidebands.

The unit is readily connected to stand-
ard communications receivers without
circuit alterations, and without in any
way affecting the normal performance of
the receiver.

Full details on the new unit are ob-
tainable on request from James Millern
Manufacturing Co., Inc.,, 150 Exchange
Street, Malden 48, Massachusetts.

BROOKS’ FM TUNER
Brooks Electronic Laboratories of Wal-

tham, Massachusetts is now merchan-
dising the Model FMT-10 FM tuner

which covers the frequency range from
87 to 109 mc.
(Continued on page 108)
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ON EY BACK G UARA NT EE == We helieve units offered for sale by mail order should be sold
“Money-Back-1f-Not-Satisfied” basis. We carefully check on the design, calibration and value
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, are the sole judge as to velue of the item or items you have purchased.

only on a

THE NEW MODEL 670

SUPER METER

A Combination VOLT-OHM= MILLIAMMETER plus CAPACITY RE-
- ACTANCE, INDUCTANCE and DE-

CIBEL MEASUREMENTS

D.C. VOLTS: 0 to 7.5/15;75/150 /750 /
1500/7500. A.C. VOLTS: 0 to 15,30/
150 /300 /1500 /3000 Volts. OUTPUT

- .. m e

THE NEW MODEL 770—AN ACCURATE POCKET-SIZE

VOLT OHM MILLIAMMETER

(Sensitivity: 1000 ohms per volt)
FEATURES:
Compact-measures 3Va” x 578" x 2V4”. Uses
latest design 2% accurate 1 Mil. D'Arsonval
type meter. Same zero adjustment holds for
both resistance ranges. It is not necessary to
readjust when switching from one resistance
range to another. This is an important time-
saving feature never before included in a
V.O.M in this price range. Housed in round-
cornered, molded case. Beautiful black etched
panel. Depressed letters filled with permanent
white, insures long-life even with constant use.
Specifications: 6 A.C. VOLTAGE RANGES:
0-15/30 /150 /300 /1500,/3000 volts.
6 D.C. VOLTAGE RANGES: 0-712/15/75/150/
750 /1500 volts,
4 D.C. CURRENT RANGES: 0-112/15/150 Ma.
0-1/2 Amps.
2 RESISTANCE RANGES: 0-500 ohms. 0-1

Megohm.
13%
net
THE NEW MODEL 777

20,000 OHMS PER VOLT!!

TUBE & SET TESTER

test leads and all operatin
instructions . .............. -

TUBE TESTER SPECIFICATIONS:

o Tests all tubes including New Miniatures,

the well-established emission method for tube quality,
scale of the meter.
voltage.
V.O.M. SPECIFICATIONS:

e D.C. VOLTS: (at 20,000 Ohms Per
Volt), 0 to 7.5/15/75/150/750/
1,500 Volts. e A.C., VOLTS: (At
10,000 Ohms Per Volt), 0 to 15/30/
150,300 /1,500,/3,000 Volts e D.C.
CURRENT: 0 to 1.5/15/150 Ma. 0
to 1.5 Amperes. ® RESISTANCE:
0 to 5,000/50,000 /500,000 Ohms
0 to 50 Megohms.
Model 777 operates on 90-120 volts
60 cycles A.C. Housed in beautiful
hand - rubbed cabinet. Complete
with test leads, tubes,
charts and  detailed 95
operating  instructions. ——
Size 137 x 12¥2” x 6" net

ete. Also Pilot Lights. @ Tests by
directly read on the
* New type line

VOLTS: 0'to 15 /30,7150 /300 /1500,/3000.
D.C.CURRENT: 0 to 1.5/15/150 Ma.; 0to
001 to .2 Mfd., .1 to 4 Mfd. (Quality
test for electrolytics). REACTANCE:
700 to 27,000 Ohms; 13,000 Ohms to 3
+10 to +38, +30 to +58.
The model 670 comes housed in o rug-
ged, Crackle-finished steel 40
structions. Size 512" x 28 net
72" x 3.
Jector switch which replaces
the usual snap, toggle, or
Jever action switches.
e Tests shorts and leakages up to 3
Megohms in all tubes. o Tests both
plates in rectifiers. ® New type line
todes, etc., in multi-purpose tubes.
o Noise Test defects microphonic tubes
or noise due to faulty elements and
on 90 to 125 volts 60 cycles A.C.
EXTRA SERVICE—May be vsed as an
extremely sensitive condenser Leak-
this model will detect
leakages even when the
frequency is one per
COMPLETE WITH BUILT-IN DRIVER UNIT CONSERVATIVELY RATED
AT 35 WATIS=WILL EASILY HANDLE UP TO 55 WATTS WITHOUT
blasting and blaring. New plastic diaphragm overcomes the resonant peaks
of the old type; also it is absolutely impervious to atmospheric changes
whereas the old type was subject to
SPECIFICATIONS:
POWER (CONSERVATIVE}= 35 WATTS;
AIR COLUMN__312 FT.; DISPERSION—
FREQUENCY RANGE—130 to 5000 C.P.S.
PROJECTION—=V% mile; FINISH—Attrac-
[ive two tone crystalline.

1.5 Amps. RESISTANCE: G to 500,100,
Megohms.
INDUCTANCE: 1.75 to 70 Henries; 35
cabinet complete with test
TUBE TESTER
SPECIFICATIONS:
voltage adjuster. @ Tests individual
loose internal connections. ® Uses a
age Checker. A relaxation type oscils
minute,
BLASTING.
atmospheric corrosion. We are enabled
80°; POWER (PEAK)—55 WATTS; BELL
The Model §-35 Comes Com-2 850
plete with Built-in Driver o

000 ohms, 0 to 10 Megohms. CAPACITY:
to 8,000 Henries. DECIBELS: —10 to +18,
leads and operating in-

Speedy operation—assured by the newly designed rotary se-
e Tests all tubes up to 117 volts.
sections such as diodes, triodes, pen-
412" square rugged meter, ® Works
lator incorporated in 50

39
net
THE MODEL $-35—A POWERFUL
Heavy gauge aluminum in the main trumpet section completely eliminates
to guarantee the unit for one year.
DIAMETER—15"; IMPEDANCE—8 ohms;
Unit, ONLY

THE MODEL 88—A COMBINATION

SIGNAL GENERATOR and SIGNAL TRACER

SIGNAL GENERATOR
SPECIFICATIONS:

e Frequency Range: 150 Kilocycles
to 50 Megacycles. ® The R. F.
Signal Frequency is kept completely
constant at all out-put levels. o
Modulation is accomplished by
Grid - blocking action  which is
equally effective for alignment of
amplitude and frequency modula-
tion as well as for television re-
ceivers. ® R.F. obtainable sepa-
rately or modulated by Audio Fre-
quency.

SIGNAL TRACER

SPECIFICATIONS:

® Uses the new Sylvania 1N34 Ger-
manium crystal Diode which com-
bined with a resistance-capacity
network provides a fre-

20% DEPQSIT REQUIRED ON ALL C.0.D. ORDERS

The Model 88 comes complete with all test leads and operating
instructions. ONLY

quency range of 300
cycles to 50 MegacycleS-2 885

——
net

GENERAL ELECTRONIC DISTRIBUTING CO.

Dept. RN8, 98 PARK PLACE
NEW YORK 7, N. Y.
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TUBES!

ONAL TUBE SALE!

XMITTING—RECEIVING—CATHODE RAY-—RECTIFIER—SPECIAL PURPOSE
BRAND NEW TUBES—STANDARD BRANDS ONLY

7GP4 ,,....v$19.40 | 724A/B ..
1 0 | 725A° .

$4.95 «.%512.95
«.. 15,0 24.95 1.95
3

NORHOOBDNO

14A7/1287 ,. .99
14AF7/XXD . .09
1486 ,

O
LNRDUABNGS HENANDRNN

2E5

387/1291
3D6/1299
3LF4 .....00

BNWWA MR
COONNOWU WO~

w

N
&
NN NOARNOYOon

14,
24.95

COLONPONLONOD N
POUONONNNTINOVNYOUUD NN

wona

495

6AB7 /1853
6ACSGT ..
6AC7 /1852
6AD7G

QeLonpLOOLLD®

BBULWLE ANANG w
SNNGoLNNNN RN

ab
Q
«

ATTENTION! e

All Tubes guaranteed, ex- o

cept for open filaments, 8012

8016
shorts and broken glass, Bolen

for which we check 8027 s al
. cs8 ... .. 12.95 R 6KBG .
before shlpmenf. c6A ... ... 9.95 « W - Cha 6KBGT

Please specify how to
ship, i.e.: Parcel Post,
Railway Express, etc.

117N7G6T ... 1.62
117P7GT ... 1.62
11723 .,.... .81
117Z6GT ... .99

RADIO HAM SHACK Inc.

63 DEY STREET = NEW YORK 7, N, Y.
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RG 22v COAX CABLE
50 foot length ..$3.98

HiVOLT MICA CONDENSERS
007—5000v ........... 1.75
.005—8000v ........... 2.25

1 K.W. POWER SUPPLY KIT

2500—0—2500v @ 500 MA
or

2000—0—2000v @ 500 MA
(0il filled Xformer from BC 610)

1 Swinging Choke

1 Smoothing Choke

1 Filament Xformer

2—2 Mfd.—3000v Condenser

2—R72 A Tubes

2—Plate Caps for 872A

2—Sockets for 8T2A

Special! All Parts New! $99.50

STEP DOWN TRANSFORMER
PRIMARY 440/220 VOLTS $.I 4 95

SECONDARY 230/115 VOLTS .. .
.600 KVA

SELENIUM RECTIFIERS
Full Wave Bridge Type

INPUT OUTPUT
upto 18vAC upto 12vDC 1% Amp. $ .98
up to 18v AC upto 12vDC 1 Amp. 195
up to 18v AC up to 12v DC 3 Amp. 3.45
up to 18v AC up to 12v DC 5 Amp. 4.45
up to 18v AC upto 12v DC 10 Amp. 7.45
up to 18v AC up to 12vDC 15 Amp. 9.95
up to 18v AC upto 12v DC 30 Amp. 14.95
up to 36v AC upto 28v DC 1 Amp. 3.45
up to 36v AC upto 28v DC 5 Amp. 7.45
up to 36v AC up to 28v DC 10 Amp. 12.45
up to 36v AC upto 28vDC 15 Amp. 18.95

.25 Amp. .98

up to 54v AC
.25 Amp. 2.95

up to 115v AC

up to 36v DC
up to 100v DC

up to 115v AC  up to 100v DC .6 Amp. 6.95
up to 116v AC  up to 100v DC 6 Amp. 19.95
up to 115v AC  up to 100v DC 3 Amp. 12.95

Q!L CONDENSERS

NATION. .. ADVERTISED BRANDS
All Ratings, D. C.

2x.1mfd. 600v  $0.35 1mfd. 2000v $0.95
.25mfd. 600v .3 3mfd. 2000v 2.75
Smfd. 60bv 35 4mfd. 2000v  3.75
1mfd. 600v .35 15mfd. 2000v  4.95
2mfd. 600v .35 2mfd. 2500v  2.49
4mfd. 600v .60 1mfd. 2500v 1.25
8mifd. 600v 1.10 .25mfd. 2500v  1.45
10mfd 600v 1.15 bmfd. 2500v 1.75
3x.Imfd. 1000v .45 .05mfd. 3000v 1.95
25mfd. 1000v .45  .Imfd. 3000v 2.25
1mfd. 1000v .60 .25mfd. 3000v 2.65
2mfd. 1000v .70  .5mfd. 3000v  2.85
4mfd. 1000v .90 1mfd. 3000v  3.50
8mfd. 1000v 1.95 2mfd. 3000v  3.45
10mfd. 1000v  2.10 12mfd. 3000v  6.95
15mfd.  1000v  2.25 2mfd. 4000v  5.95
20mfd. 1000v  2.95 imfd. B5000v  4.95
24mfd. 1500v  6.95 .lmfd. 7000v 2.95
Jdmfd. 1750v .89 3mfd. 4000v  6.95
1mfd. 2000v .95 2x.lmfd. 7000v  3.25

2000v  1.05 .02mfd. 12000v  9.95

2000v .02mfd. 20000v

HIGH CAPACITY CONDENSERS

10,000 mfd.—25 WVDC
2x3500 mfd.—25 WVDC
2500 mfd.—3 VDC ...........
2x1250 mfd.—10 VDG .

1000 mfd.—15WVDC ..... & 30006000 .o

200 mfd.—35 VDC .....

100 mfd.—BOWVDC ... ..ceeviaenciinnniiinnnes .49
4x10 mfd.—400VDC ..ooiiiiiiiii e . .89

XMITTER-BC-950A-121

Frequency Range — 100-166 me.
Four band — auto tune — crystal

controlled, complete with 2-1625,
2-832, 1-83gand 4 crystals. Ant.-
Rec. relay switching. Brand

.......... veeensss $99.50

MOBILE or BOAT
12 volt INVERTER
ATR-Model RSA

Input 12v DC—Output 110v 60 cye.
125 W. Int.—100 W, Cont. Speciall
Brand New ....coeceveeieens $18.95

115v DC INVERTER
Input 116v DC—Output 115v 60

cye. 250 W. continuous. Slightly
shelf-worn—but GOOD!. . .$24.50

TEST PROBE
WITH SHIELDED CABLE

For high-frequency work and to elimi-
nate stray pickup. For use with oscil-
loscepes. Amphenol #93M coax. con-
nector on one end. Part of Dumont
224A oscillograph. Special ...... $2.49

RADIO ALTIMETER

Xmitter - Receiver RT7/APN;
complete with 14 tubes—418 to
456 mc.—28v dynamotor. Certi-
fied by CAA.

USED ........ . $12.95

32.50

SURPLUS RADIO
CONVYERSION MANUAL

115 pages of circuits and data on
BC221, 342, 312, 348. 412, 645,
946, 1068, SCR274, 522, TBY,
PE103. Surplus index and VT
charts ..ol elele e e eleleletee $2.50

PERMALLOY SHIELDS
for CATHODE RAY TUBES

3” Shield . cveviieeie s $1.49
5” Shield .......... 60600000000 1.98
127 Shield ...iveeeeiirienionnn 5.98

SCR-518 ALTIMETER

Famous SCR 518A Altimeter. Brand
new factory cartoned. Worth over
$900.00. Made by RCA. Has 29
tubes. Works in the 500 MC region.
This is the complete unit. Transmit-
ter, receiver, power supply and 37
scope indicator. Reads altitude up
to 30,000 ft. Operates on 28 volts.
D.C. Complete with tubes. 6SK7, 2
8012, 2 68J7, 6C8, 6SN7. 6F8, 23D4,
6Y5, 6V6, 10 6AC7, 3 2X2, 954, 955,
956, 6J5, and 3 in. CR tube 1808P.
A RED hot scoop at only....$69.50

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

All merchandise guaranteed. Maikorders promptly filled.
All prices F.O.B. New York City. Send money order or check.

Shipping charges sent C.O0.D. Minimum order $5.00
20% Deposit required with all orders

63 DEY STREET
August, 1948

RADIO HAM SHACK Inc.

NEW YORK 7, N. Y.

TRANSFORMER—115 V 60 Cyc.
HI-VOLTAGE INSULATION

3710v @ 10 ma.; 2x2%v @ 3A............$9.95
2500v @ 15 ma........ 000090000g0 weess. 6.50
2500v @ 4 ma.; 21%v @ 2A. 6.3v @ 1 amp 7.95
2150v @ 15 ma. «.ooueviannn 0000000000060 5.50
1750v @ 4 ma. ; 6.3V @ 3A oevnrrneeenn .. . 6.50
1600v @ 4 ma.; 700v CT @ 150 ma.; 6.3v
@9 ....iiiiinns 0600060006 0000000000 do 7.95

525-0-525v @ 60 ma.; 925v @ 10 ma. ; 2x5v
@ 3A;6.3v @ 3.6A ;6.3v @ 2A ;6.3v @ 1A 7.95
500-0-500v @ 25 ma.; 262-0-262v @ 656
ma.; 6.3v @ 1A; 2x5v @ 2A .......... 4.49
500-0-500v @ 100 ma.; 5v CT @ 3A...... 4.95
400-315-0-100-315v @ 200 ma.; 2.5v @ 2A;
Bv @ 3A;63v@9A;6.3v@9A........ 6.50

400-0-400v @ 200 ma.; Bv @ 3A....... . 4.95
350-0-350v @ 150 ma.; 5v @ 3A; 6.3v @
6A; 18v @ 1A .....iviiinninnnn e.s 4.95

350-0-350v @ 45 ma.; 675v @ 5 ma.; 214V

@ 2A; 2x6.3v @ 1A; 6.3v @ 2%A...... 4.95
350-0-350v @ 80ma.; 6.3v @ .6A; 6.3v @

3.75A; 2x5v @ 3A .......... 00000000 . 3.98
885-0-385-550v @ 200ma.; 2%v @ 2A; 5v

@ 3A; 3x6.3v @ 6A—PRI. 110/220...... 7.95
350-0-350v @ 150 ma.; bv @ 3A; 6.3v @

T5A;63vV@BA .. .cvveinnn, 0000000 4.95
350-0-350v @ 35 Ma. ....iieeiieeooononns 1.49
340-0-340v @ 300 ma.; 1540v @ 5 ma. .... 5.95

335-0-335v @ 60 ma.; 5v @ 3A; 6.3v@ 2A;
0-13-17-21-23v @ 70 ma.—PRI. 110/220 4.95
325-0-325v @ 120 ma.;10v @ 5A;6v @ TA 3.49
300-0-300v @ 65 ma.; 2x5v @ 2A; 6.3v @
21KA; 6.3v @ 1A
250-0-250v (@ 100 ma.; 2x6.3v @ 4A; 6.3v

@B5A; 63V @ 1A ..oeeunnennn. s 4.95
120-0-120v @ 50 Ma. ...iuririoaoronns .. .98
80-0-80v @ 225 ma.; 5v @ 2A; 5v @ 4A 3.95
24v @ 6A ... ... 00000000 teseesees 3.50
13.5v CT @ 3.25A ...... 00090000

3x10.3v @ TA; CT ......... o
12.6v CT @ 10A; 1lv CT @ 6.6A ....... 7.95

6.3v @ 10A; 63v @ 1A ............ wees 3.50
63v@1A;2Wv @2A ...... ... P 3.45
6.3v @ 21%A; 6.3v @ 2A; 2%V @ 2A.... 5.95
Ev—I190A ...... 17.50 63v@lA....... .98
5v—ll5‘A ...... 14.95 8v CT 1A....,.. .98
63vCT @ 3A;5vCT @ 4A.......... .. 4.25

TELEGRAPH KEY J37

Fully adjustable, 1/3” silver contacts and § ft. rubber
cable, with PL-55 plug.

Brand New ....coivieireninrennnas seress 69c each

2 SPEED PLANETARY DRIVE
Fits condenser shaft back of panel, or dial knob
shaft. 5 to 1 and 1 to 1 ratios. For any 14” shaft.
Special 79c ea. ....... 0

2 for $1.50

FILTER CHOKES
HI-VOLTAGE INSULATION

325 hy @ 3ma...... 3.49
14

8 hy @ 300ma...... 5 1 hy @ 800 ma..

25 hy 160ma..... 3.49 10 hy @ 250ma..

12hy @ 150 ma..... 2.25 10 hy @ 200ma

12 hy @ 100ma..... 1.39 10/20 @ 85ma

30 hy @ 70ma...... 1.39 15 hy 125ma

05hy @ 15 amps.... 7.95 15 hy @ 100ma

.1 hy @ 5 amps..... 6.95 3 hy @ 50ma

4 hy @ 600ma.....: 5 30 hy Dual @

200 hy @ 10ma..... 3.49 8/30 hy @ 250ma... 3.50

600 hy @ 3ma...... 3.49 10 hy @ 100ma..... 1.29

.

ATTENTION!

INDUSTRIALS — LABS —
SCHOOLS -— AMATEURS

Let us quote on components and
equipment that you require. We
have too many items to be listed
on this page. Place your name on
our mailing list now for new
catalog.

81



DON'T Put Your Money Into Junk! Buy BRAND
NEW Surplus - In Original Factory-Sealed Car-
tons .., For the Price of Used Equipment. Be
Safe-Buy from One of the Nation's Largest Sur.
plus Suppliers - OFFENBACH & REIMUS CO.

PE—103
DYNAMOTORS
LAST LOT! Brand New-in moisture-proof sealed
packing. & or |2v input; 500v, 160ma output.
Complete with filters,circuit breakers, etc. GET
THE FINEST IN UNOCPENED CASES, $10.95.

FL-8A FILTER
LISTEN OWLY to the Signal W WANT 10 Hear

'
=

nects between output of receiver and ‘phones
or speaker. Hear only ONE signal at a time,
Cuts-out interference and background noise.
AMAZING PERFORMANCE! Complete with
cords, ‘'phone plug and extension connector.
BRAND NEW, made by UTC. War Surplus item.
Original cartons. $2.95 POSTPAID,

Improves ANY receiver! 1020 ¢ps Filter, con-

7€ 1t /s-
s ﬁs":,efwf :-;/;4]’[4:,.

\S“AD\&S\Q“ s CONVERSION MANUAL

o

2 .* Standard size and type, Sur-
plus Black Bakelite. Low-impe-
dance mike, 3000-ohm receiver,
b-ft. cord with two plugs. Brand
New. In original factory-sealed

T - $2.85 ea. net

BRAND NEwW /

GOOD NEWS! Here's The Book
You've Asked For!Original and
Conversion _ cifcuits for 522,
BC-412,* BC-348, BC-312, 1068/
All6IA, TBY Xmtr-Reve, 274-N
» {453-A series), 274-N |0-meter
ckts. Xmtr & VFO data for 274.-N. PE-|103A Dy-
namotor data, BC-645 IFF ckts and conversion,
BC-221 ckts., etc., etc. All A/N Tube informa-
tion, Amateur Frequencies, list of Commercial
& FM Channels, and a wealth of other timely
data. Bound in a heavy cover. Really a GREAT
book! $2.50 postpaid in U.S.A.

ODD-LOT SPECIALS FOR AUGUST ONLY
UNUSUAL BARGAINS, WHILE THEY LAST.
Wall Baffle, Sloping Front, Walnut Finish, with
heavy-duty 10" PM Speaker, BRAND NEW-—

original cartons . . . Only $8.35 net,

Mallory Vibropack, 12-v Input. 300-v at 100-ma
Output. Brand New. Give-Away Price $4.85 ea.
Navy Spare-Parts Chest (Plywood, gray lac-
que