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Why Mallory-Made
Vibrators make the 4

MORE MALLORY-
MADE VIBRATORS J
ARE IN USE TODAY

THAN ALL OTHER :
MAKES COMBINED J\/

4/

There are excellent mechanical
and engineering reasons why
moreMallory-made vibratorsare
used in original equipment than all other makes combined.

TWELVE MALLORY VIBRATORS ANSWER
90% OF YOUR REPLACEMENT NEEDS

Make replacements easily and quickly. Thanks te the
Mallory program of standardization, the number of vibra-
tors you need to meet most of your requirements is materi-
ally reduced—only twelve in all.

MALLORY HAS A COMPLETE VIBRATOR LINE

In addition to the 12 basic units, Mallory also makes 39
other replacement vibrators so that even when you meet a
rare or unusual service problem, vour Mallory distributer
can supply the answer. The Mallory line leaves nothing out
—it’s a complete line that rounds out your business.

See Your
Mallory Distributor
for a free copy of

the 1947 Replacement
Vibrator Guide.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA




1 send you Soldering Equipment and Radie parts;
show you Adow to do Radio soldering; how
to mount and conmect Radio parts; give yom
practical experience.

You get parts to build this Vacuum Tube Power
Puck; make anges which give you experience
with packs of many kinds: learn to correct power
poack troubles.

Early in my course I show you how to build this
N.R.I. Tester with parts I send. It scon helps you
fix neighborhood Radios and earn EXTRA money
in spare time.

Building this A. M. Signal Generator gives
you more valuable experience. It provides
amplitade-moduiated signals for many tests and
experiments.

You get parts to build Radip Circuits; then test
them: see how they werk, learn how to design
special ¢ircuits; how to locate and repair circuit
defects.

You build this Superheterodyne Receiver which
brings in local and distant stations—and gives
you morfce experience to help you win success
in Radio.

| Will Train You at Home - SAMPLE LESSON FREE

Do you want a goosd-pay job in Radio
—or your own mcney-making Radio
Shop ? Mail Ccupon Zor a FREE Sample
Lesson and my FREE 64-page book,
“How to Be a Suecess in RADIO—Tele-
vision, Electronics.” See how N.R.L
gives you practical Radio experience at
home—building, testing, repairing Ra-
dios with BIG KITS OF PARTS I send!

Many Beginners Soon Make Good
Extra Money In Spare Time
While Learning
The day you enroll I start sending EXTRA
MONEY JOB SHEETS. You LEARN Radio
principles from my easy-to-grasp, illustrated
lessons—PRACTICE wkat you learn with
parts I send—USE your knowledge to make
EXTRA money fixing neighbors’ Radies in
spare time while still learning! From here
it's a short step to your ¢wn full-time Radio

Shop or a good Radic job!

VETERANS

You can get this training right in
your own home under G. I. Biil.
Mail coupor for full details.

RADIO-CRAFT for AUGUST,

Future for Trained Men is Bright

in Radio, Television, Electronics

It's probably easier to get started in Radio now
than ever before because the Radio Repair busi-
ness §s booming. Trained Radio Technicians also
find profitable opportunities in Police, Aviation,
Marine Radio, Broadcasting, Radio Manufactur-
ing, Publie Address work. Think of even greater
obportunities as Television and Electronles become
available to the public! Send for free books now!

Our 33rd Year of Training

Mr. 1. E. SMITH, President, Dept. 7HX
National Radio Institute, Washington 9, D. C.

Mail me FREE, without oblissation. Samnpls epson nnd
8§ €4-page DLook ahout how to win success im ithdlo and
'I‘olevlslahn—l-'.lc,.-clrnnlu. (No salesman will call. Please

‘(Plenne inetude Post Offee Fone number)

1L------------------

APPROVED FOR TRAIN

1947
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Find Out What N.R.1. Can Do for You

Mail Coupon for Sample Lesson and my 64-page
book. Rend the details about my Course. Read
letters from men I trained, telling what they are
doing, earning. See how quickly, easily you ean
get started. No obligztion! Just MAIL COUPON
NOW in an envelope or paste it on a Penny postal.
J, E. SMITH, President, Dept. 7THX, National
Radio Institute, Pioncer Home Study Radic School,
Washington 9, D. C.

Men for Success in Radlo

et Be
Success
in RADIO

TELEVISION




RCA Miniature Tubes enhance the tonal brilliance of RCA Victor Globe Trotter portable radios.

She shall have music wherever she goes/

Wherever you go with an RCA Victor
Clobe Trotter portable radio vou’'ll
enjoy richness and clarity of tone—vol-
ume enough for outdoor dancing—made
possible through tiny tubes.

Miniature tubes save valuable space
in small radios — space that can be used
for larger and better loudspeakers and
for longer lasting, radio-engineered
RCA batteries.

These miniature tubes were devel-
oped by RCA Laboratories—a world
center of radio and electronic research

and long a leader in development of
electron tubes for all purposes.

At RCA Laboratories, the same re-
search, experimentation and advance-
ment that resulted in these improved
tubes, keep all RCA products and serv-
ices at the top in their particular fields.

When vou buv a product bearing the
name RCA or RCA Victor—a radio set,
television receiver, Victrola radio-
phonograph, a radio tube or phono-
graph record — you get one of the finest
products of its kind that science has yet
achieved. "Victrola” T. M. Reg. U S. Par. O,
Radio Corporation of America, RCA Building,
Radio City. New York 20. Listen to the RCA

Victor Show. Sundays, 2:00 P.M., Eastern
Daylight Saving Time, over NBC.

S
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RADIO-CRAFT

Ideal traveling companions. (1)
RCA Victor “Globe Trotter” port-
able radio —operates on AC, DC,
or batteries. (2) RCA Victor “Es-
cort”—has a batterv you can re-
charge from any ordinarv AC
electric outlet. (3) RCA Victor
“Solitaire”~less than 6% inches tall!

RADIO CORPORATION of AMERICA

for AUGUST, 1947



Will your soldering iron support a new home ?

w ./ We don’t blame you or any radio
technician for wanting a new

hofle only you can’t get it by wishing. You can with
your soldering iron. Every electronic device you
service requires the use of your soldering iron.
Therefore, anything that gives you more time behind
your soldering 1ron means morte cash for you. g

NEW BOOKLET FULL OF MONEY-MAKING IDEAS

What can you do to make more money ? This ques-

tion is answered by a straight-shooting booklet

called "Keep Your Iron In The Fire", part of a com-

plete service-sales program initiated by IRC in the /
interest of servicemen. Ask your IRC Distributor
for your copy...today. International Resistance o
Company, 401 N. Broad Street, Philadelphia 8,
Pennsylvania. In Canada: International Resistance
Company, Ltd., Toronto, Licensee.

i

business with a postcard mailing. Business reply
mailing pieces are available through your IRC

HOT TIP* Canvass your locality for servicc]

Distributor. .. 2 colors, imprinted with your name y
and address, *From "Keep Your Iron In The ﬁ'rl"/ F &
fos
ot e TEws, Py ""-"I!"""( '.ll.
, : < Aok
[ ) f:— " ,'° .. '. ;
~ INTERNATIONAL NCE COMPANY ~@ -
ll ' Wherever the Circust says §) - e '

5 RESERISS L % St [TV VAN
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“l find by comparison

there is no comparison-

PHOTOFACT is
by far superior
in all ways”

—E. S. Worthington, Jr.
Maplewood, Missouri
{In Radio Servicing Since 1929)

Hundreds of OLD TIME Radio Service
Men have made the same comparison,
and like Mr. Worthington they've
found helpful, time saving, profit mak-
ing, exclusive advantages in PHOTO-
FACT that no other service can provide.

It’s like trying to compare an ency-
clopedia with a dictionary.

Make the test for yourself.

You'll find these EXCLUSIVE
PHOTOFACT ADVANTAGES

® MOST ACCURATE

Based on study of the actual equip-
ment in our own laboratories.

® MOST COMPLETE

Gives you all the data you need.

® MOST UNIFORM

Data is always in the same place—
casiest for fast reference.
® DIAL CORD DRAWINGS
For EVERY receiver.

® PRODUCTION CHANGES

The only service that is always up-to-
date.

® CODED SCHEMATICS

For every receiver, keyed to complete
parts lists and photographs.

® PHOTOGRAPHS

Top—bottom and other views of
EVERY instrument — LARGE — CLEAR
with each part coded.

*Reg. U. S. Pat. Off.

Ask to see PHOTOFACT VOLUMES I
and II. Notice these points. The
same complete data always in the
same easy-to-find location! BIG,
CLEAR, ACCURATE PICTURES — each
with its simple coding system—
keyed for instant reference to com-
plete parts lists. Full alignment and
circuit data! DISASSEMBLY IN-
sTRUCTIONS! DiaL Corp DRrAw-

HOWARD W, SAMS & CO., INC.
Indlanapolis 6, Indlana

My {check) {money order) is enclosed.
PARES WITH PHOTOQFACT.

- of PHOTOFACT Folders—are now available. Think
& of it! Almost 3800 pages, covering approximately
. _— 1800 NEW 1946 and 1947 models and chassis desig-
nations — yours for only $18.39 for each volume. If you
Address. prefer drawer filing, order any or all of the 20 indi-
vidual sets of folders at $1.50 per set. Less than two
City State cents a model brings you this complete, up-to-the-min-
ute service.
-—_—-—_—_—-—————-—-———-————----------_----------_J
4 RADIO-CRAFT for AUGUST,

information—

PHOTOFACT VOLUMES I and II—the first 20 sets

INGS! And even RECORD CEANGERS
are completely diagrammed.

Put any other service beside PHOTO-
FACT and compare. Use PHOTOFACTS
once—you’ll use them forever.
Individual Set #21—available July
15 at the same low cost of $1.50.
Order Volumes I and II and the
current set from your nearest dis-
tributor, or mail directly to us.

COMPARE . .. and You'l Buy PHOTOFACT

HOWARD W. SAMS & €O, INC.

INDIANAPOLIS 6, INDIANA

Export— Ad. Avriemo—39 Broad St., New York 4, N.Y.—U. 5. of Americo
Conada—A. C. Simmonds & Sons, 301 King St. East—Toronto, Ontario

PHOTOFACT SERVICE
“The Service that pays for itseif over and over again”

PHOTOFACTS are based on OUR actual study of the
equipment covered. We ORIGINATE
WE DG NOT COPY IT. Every fact is quadruple
checked for accuracy. NO OTHER SERVICE COM-

1947



NOW! An Amazing Opportunity to

LEARN RADIO.-

I SEND YOU 8 BIG KITS OF RADIO PARTS

wisios COMPLETE 6 TUBE - RECEIVER

| TRAIN YOU
RIGHT by PUTTING
YOU TO WORK wim
REAL PROFESSIONAL
EQUIPMENT!

EARN
uow

oBUILD CIRCUITS! TEST! REPAIR!

YOU DO OVER 175 INSTRUCTIVE EXPERIMENTS

you BUILD THIS USEFUL

TEST-EQUIPMENT!

.

t oive you a fine, movinge
coll type Meter [nstrument
on. Jewel Bearings — with
partélfor I: ::nmlpllelr‘ A_rln_al;;
zer Cireult Continulty Test-

HERE'S THE EASIEST, MOST PRACTICAL WAY OF ALL TO PREPARE er Y o
an

fOR GOOD PAY in RADIO ELECTRONICS and TELEVISION! Wit orifeieleiil” I

¥ troln your mind by putting you to wark with yoyr A BUSINESS OF YOUR OWN . . . OR A GOOD RADIOD §0B

hands on o big 6-Tube Superheterodyne Receiver. You'll find oup how to get and do neighborhood Soldering. wiring. tonnect.

And, believe me, when you get busy with real Redio repair jobs for nice profits and rich experi- ing ?ad'la parts ., , h bulld.

Rodio Ports — 8 big Kits of them — you really  ¢nce while learning. This sort of work con easily ::fst 'é'iq'r.’or ” '?:ar"'f:“

LEARN Rodlo ond learn It RIGHTI You get the  Pove the way for o Radio Service business of your When you ctonstruct  this

o i ini . Rectifie d Filter. Resis-
practical #tuff you need to be yseful in Radio, and :wf‘ But with SP"’Y"?"V Training, you're not |°f. “; }:nenduns:r Tester.
thot's what It takes fo make money, You don't imited. You con swing into any one of the swiftly ete.. you gbt a really prae.

tital slant on Radio.

b

ndi b h t -
hove to worry obout whot to do with these 8 Kits ;I::v:onil::g IN'CGL'CI‘DI;’G ogndli:dla

. 5

of Paorts. Step by step, | show yow how to build  Television, FM, Radar, Indus- p i " bl ,
circuits, test, experiment, trouble-shos!. And you  trial Electronics. Be wise! f’;‘g‘l‘l‘ S . ‘ % s L 1 Y:I:i!:neue“ a:aﬂlua:::ﬂeﬁ;
don't need ony previous experience. The Sproy- Declide now to became — 1 W el W - & uilding this Slonal

H fully qualified ¥ 1 o : Genarator and multle

borry Course storts right ot the beginning of o tully a 1 h ! (7 2 .l purpose Testar.
Rndilol Yo‘u can't ”gt;‘! l:nl Si;nplined lessons, RADIO - ELECTRONI. \ e < , rfa‘;‘la:lna 3;:1'1:: ::;
\:oup od vn-!h real *‘Shop dprnd ce, makas evefly aBatimmyA Traimpastal

ubject ploin and eosy to wnderstond and remember. once! Mail coupan be-

\ you don't have fe
Soon ofter you begin Sproyberry Troining, 'l low for my 2 big FREE \

CIAN. Get full detoils

outside, readye.
made cquipment.

RI.ISI'I COUPON'

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, President, Room 2087.. -Pueblo, Colorado
Pleose rush my FREE copies of '"How to MAKE MONEY in RADIO,

ELECTRONICS and TELEVISION,'" and '‘HOW to READ RADIO
DIAGRAMS and SYMBOLS,""

spsnd money on
¢ond you my sensational BUSINESS BUILDERS. Books.

GET THESE VALUABLE
FREE BOOKS

""How to Read Rodic Diagrams and Symbols’*

Here's a voluable and weonderfully complate new book N
which explains in simple English how to read and vnder: am

l o AQO® rinrsineiniene
stand any Radio Set Dlagrom. Includes transiation of afl l Addrest

Radla symbols. Send for this volume at once. I1°s -freel
Along -with it, | will tond you another Big Free
book describing.in detoil my Radio-

Electronie Training.

e AL — o SYON®, o iebiien on s v
(Mml in envelope or posfe on penny postcard)

RADIO-CRAFT for AUGUST, 1947 5
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An engineer examines contacts in a crosshar office.
Horizontal bars seen in the crossbar swilches select
contacts which are then operated by vertical bars to
establish talking paths between subscribers.

BELL TELEPHONE LABORATORIES

A BILLION ORDERS A DAY

In a large modern telephone office
2,000,000 switch contacts await the orders
of your dial to clear a path for your voice.

They open and close a billion times a day.

At first, contacts were of platinum—highly
resistant to heat and corrosion but costly.
Years ago, Bell Laboratories scientists began
looking elsewhere, explored the contact
propertics of other precious metals — gold,
silver, palladium and their alloys—and with
the Western Electric Company, manufac-
turing unit of the Bell System, restudied

shape, size and method of attachment.

Outcome of this long re-
search is a bar-shaped con-
tact welded to the switch
and positioned at right angles to its mate.
For most applications, an inexpensive base

is capped with precious metal.

Savings from these contacts help keep
down the cost of telephone service. This is
but one example of how Bell Laboratories
serve the public through your Bell Tele-
phone Company. -

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES {N TELEPHONE SERVICE

RADIO-CRAFT for AUGUST, 1947



RADIO .. ELECTRONICS offows YOU...

- y F“;\;\‘.‘ —r R

s MONVEY, POEAL JOB,
avD Focac /vOEPENDENCE

. . . FOLLOW THE ADVICE OF THE MASTERS

PREPARE 7.2y SUCCEED Zsvos2010

Make good money .. ..get a real job . . . be independent by owning
your own business . . . follow the advice of the masters . . . “PRE-
PARE TODAY TO SUCCEED TOMORROW.”

Whether you are an ex-G.I, a teen-age youth or an older man, few
other fields offer you such a vast variety of opportunities for real
money and a brighter future as the colorful, fascinating field of RADIO
and ELECTRONICS.

Get Late Facts
Use the coupon below! Get the late facts about the exciting news
in F.M. Radio, Broadcast Radio, Television, Electronics, Radar, 2-Way
. Train Radio. Sound Motion Picture Equipment, Sound Recording
-~ — and other fast-moving branches of this field.

N\ 15 Years Experience In Training Men
Also see how readily YOU can prepare to enter the field of Radio and Electronics
L by means of the remarkably effective courses and Employment Help of De-
Forest’s Tralning, Inc. that have been getting results for over 15 years.
DeForest’s Training, Inc. Is the first school of lts kind ever to receive the
CERTIFICATE OF MERIT of the New York Museum
of Science and Industry. It won this award for the
efficlency and thoroughness of its courses.
Prepare now for a job in Radio, Electronics and
Communications, by attending RESIDENT LABO-
RATORY courses in Chicagoc, or in your spare
time at home. DeForest’s Training, Inc. oifers you
these 4 BIG HOME TRAINING ADVANTAGES:
(1) We supply you with a 16 Mm. molion picture
machine with 12 reels of fact-packed information;
{2) Nlustrated loose-leal lessons with handy fold-out
diagrams; (3) 8 big commercial-type Radio Elec-
tronic Kits of assemblies and parts, from which
you may work out more than 133 modern experl.
ments including 7 different types of radio receivers
at home; and {4) After you complete your train-
ing, you get the benefit of our effective employment
service,
YOU NEED NO PREVIOUS
ELECTRICAL OR RADIO EXPERIENCE
If you prefer, you can get ALL of your
Training in our—
NEW CHICAGO
LABORATORIES

. . . offering you some of the finest
Radio-Electronic Training Facilities in
the nation. Enjoy many post-war train-
ing advantages in a modern, new build-
ing, housing a wealth of “LEARN-BY-
DOING” Equipment. Visitors invited.

VETERANS!! o e

DeFOREST'S TRAINING. INC.

Bot!: the Home Study and Chicago laboratory courses of DeForest’s $533.41 N. Ashland Ave, Dopt. R.C.—D B ﬂ
Training, Inc. are accepted for your lraining. If you qualify under Chicago 14, Mlinois, U.S.A.
the “G. I. Law.” you can obtain this training without cost. Send me your big book “VICTORY FOR YOU". showing how '

1 may make my start in Radio-Elecironics with our modern i

ps & home tralning plan. No obligation,
- DeFCREST'S I ope R o et B0 aitlh
= AdAress ,.ciieicoicecasnciorsiotsossaias CApl Ll
TRAINING, INC. CHY oovrrrereennn T A i S 1 e
[" 2533-41 N. ASHLAND AVE. CHICAGO, ILLINOIS § If under 18, check here If a discharged veteran of '
L Afiliated with DeVry Corporation, Chicago for special information. World War I, check here.

B e e e L _y.___._---un-----n------‘
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RADIOMEN'S HEADQUARTERS

SERVICEMEN
Check This Golumn for Lowest Prices on Quality Parts

TUBES: all types in stock. 60% off on all tubes il ordered In
luts of 10 or more.

TRANSFORMERS—AIl types In stock. AUTO-TRANSFORM-
ERS; Sleps up 110v to 220v, or stebs down 220% Lo 110v——3$1.95.
FIL. TRANS.; 6.3v, 8 Amps.—$1.98; 5%, 10 Amps.—$1.98;
Undversal Qutput Trans. 8 Watt—89¢: 18 Wart—$§1.29; 30 Watt

$1.69. AUDIO TRANSFORMERS: S_ Plate to 8. Grld. 3:1—
79c; 8. Plale to P.P. Grids—7%¢: Heavy Duty Class AB or
B. P.P. Inpute—$1.49; Midget Output for AC-DC sets—69¢;
MIKE TRANSFORMER f[or T-17 Shure microphone, skmilar
to UTC ouncer type—S$2.00.

POWER TRANSFORMERS—Hall-shell
Centertabped HY  winding,
ment when ordering.

For 4-5 tube sets—850V,
For 5-6 tube sets—(30V,
For 6-7 tube sets—875V,
For 7-8 tube sets—T00V,

type, 110V, 60 ey,
8pecify either 2.5 or 6.3V flla

For 8- tube sets—7 b
L L N Y e 2.85
For 9-11 tube sets—700V, 100MA. 5V &8.3V-4A. 2.85
| For 0-15 tube sets—600V, 150MA. 5V & 63V.......... 2.95

CONDENSERS—PAPER TUBULAR 600 WV—.001, .002; .005
—8z; .01, .05 93¢, .1—10c: .20--23¢; .5—36c¢: ELECTRO-
LYTICS: Snﬁfd 200v—20c: 1omfd 35v—20ei 30mfd 150v—23c;
20/20mfd 150v—35¢c; 30/20 150v—4A6c: S0mfd 150v——43¢; 8mfd
475v—34c; 16mfd 350vr—85¢c: OIL CONDENSERS: 4mfd &00¢
49¢; BATH TUB TYPE CONDENSERS: 3X.IMfd—20c: RE-
SISTORS: All types im stock at the lowest prices: Resistor
Kits; 106 2 watt resistors—$1.95.

FILTER CHOKES: 200. 300. 400. 500 ohm light duty—§9c;
200 or 300 ohm heavy duty—99¢: 250 ma 35 ohm. made for
U.8, Navy, fully shielded—9$1.95; 75 ohm 125 ma—25¢c or 25 for
$4.25; ‘‘Meissner type’’ tapped fliter chokes—25e: 8 amp. iron
core A filter—25¢; Choke-condenser, combination. fdeal to re
place any slze sPeaker field when installing PM speakers—79%c.

110 v, CIRCUIT BREAKERS of Magnetic type: Following
(sjurgrem I;m\lm:s in Stock: 1.25, 3, 4, 8 Amps. Please specify.
1.95 each.

Seven Assorted IF. Transformers—$1.98; Fire Asstd. Osell-
lator Colls— 69¢c.

SPEAKERS-PM dynamlc typs-4"—41.55; 6~ $1.55; 6"—$1.95;
8~—53.95; 10”7--$5.95: 12"—$7.50.

HEAOPHONES—Highest quallty Bignal Corps headsets with
12" cord and plug $1.25. 5° rubber covered Pa rds with phone
plug and sockel— 4d¢

SELENIUM RECTIFIERS—Dry dise type 1%” by 17, 1.2
Amp. maXimum, suitable for converting DC relays to AC, for
supplylag filament source in portable radlos. converting DC
meters to AC applications, and also may be used In Jow current
chargers —90¢.

METER RECTIFIERS—Full wave, may be used for replace-
ment. or in construction of all tyDes of test equipment—$1.25.
Half Wave—80¢c.

LINE FILYERS—110V~—e8ach unit contains two 2 mfd. ofl
fliled condensers and a 15 amp. Iron core ehoke. This filter
has Innumerable Yses such as oll burner line filter. etc. A ten
collar value for 98ec.

Crystal pick-ub, phone motor and turnizble—3$5.25.

WILLARD recharzeable 2v storage batterics for Dortable radios
or any other purpos: 2.95.

PUBLIC ADDRESS AMPLIFIERS—25 watts peak output. This
unit has separate Input elrcults for microhhone and phono. The
eain of the mierophone eircuwit is 122db. The phono elrcult has
a galn of 82db. The frequency response is flat from 50 to 12.000
cycles. A $65 value for only $32

Miniature pliers set contalns one of exch of the following:
Needle nose, flat nose, Parrot nose, standard nose. All contained

in & leatherette case. Your cost—$1.96.

ATR battery eliminator—ITandy for serviclng car radlos or any
other purpose requiring 6 or 12y at 14 amps. Net price—$36.
SOCKET WRENCH SET consisiing of 5 sockets ranging in size
from 9716 to 3" and a handle—r9e.

AUTOMATIC WIRE STRIPPERS will atrlp up to 1008 wires
per hour, & handy tooi for any service joh—$3.52.

SIx Foot Ashestos lInsulated Flat Iron Cord, one end has a
male plug, the other end has a standard tlat irom socket. Your
price—70¢ each or 10 for §5.

SPECIAL! THIS- MONTH ONLY.
A FREE CRYSTAL PICK-UP WITH THE PURCHASE OF
EACH PHONO MOTOR AT §4.95.

! MICROPHONES—Allnationally
known brands. Bullet cryatal—-$5.45:
Bullet Dynamie—87.45: Mlke Jr.
60c; Handy Mike—90c; Lapel Mike—
93¢; SHURE T-17 MIKES, with Dush
to talk switch €.

20 ASST'D COIL FORMS. including
11 ceramie. 3 pol¥styrene, and 6§ fiber,
all usefui alzes—S0¢.

VARIABLE CONOENSERS: 350
MMFD, 5 gang—$1.95; 4 gang-—$1.49;
3 pang—83c; 2 pang—79¢; 7.5 to 20
MMFD. 1750y  spaeing. extra long
ghaft Hammarlunil -69¢: miniature
varfables, 25 MMPFD=—39¢; 50 MMFD
—d49¢; 75 MMFD—59¢: 100 MMFD—

—69¢: 140 MMFD—79c.

TRANSMITTING RF CHOKES. 4 PIE. 350 Ma —25¢ or

5 for $1.00.

INTERRUPTION FREQUENCY COILS for suber-regenera-

tive rencivers or the tremendously popular FM &dapters for

standard hroadeast sets. Iron core with & resonant fro-
queney of 50 KOC-—89c: Air Core. 100 KC—29e.

30 MC IF TRANSFORMERS. double siug tuned—25¢.

VIDEO AMPLIFIER PLATE COILS—Slug tuned—a25¢.

REMOTE CONTROL UNIT: Alumlnum ease 4x3x2* eon-

taining 2 patentiometers. triple pole switeh, 4 knobhs, Eear

mechanism, counter and phone Jaeks—59¢.

MODULATION TRANSFORMERS—I0 watt. metal rase

98¢: 30 watt. open-type. $1.95: 40 watt, east atuminum

case, $2.95: Class "B’ input transformers, czst aiuminum
case. $1.95; Transceiver sudio transformers. 65¢: Transceiver
modulation transformers. 63c.

1~ WORLD WIDE MAIL O SERVICE ! !!

GENERAL ELECTRIC RT-1248 15-TUBE
TRANSMITTER-RECEIVER

TERRIFIC POWER-—(20 watts) on any two instantly selected, easily pre-adjusted fre-
quencies from 435 to 500 Mc. Transmitter uses 5 tubes including a Western Electric 316 A
as final. Receiver uses 10 tubes including 955's, s first detector and oscillator, and 3—
THT's as IF's, with 4 slug-tuned 40 Me, IF transformgrs, plus a 7H7, 7E6’s and 7F7’s. In
addition unit contains 8 relays desifned to operate any sort of external equipment when
actuated by a received signal from a similar set elsewhere, Originally designed for 12 volt
operation, power supply is not included, as it is a cinch for any amateur to connect this
unit for 110V AC, using any supply capable of 400V DC at 135 MA, The ideal unit for use
in mobile or stationary service in the Citizen's Radio Telephone Band where no license is
necessary. Instructions and diagrams supplied for running the RT-1248 transmitter on
either code or voice, in AM or FM transmission or reccption, for use as a mobile public
address system, as an 80 to 110 Mc. FM broadcast receiver, as a Facsimile transmitter or
receiver, as an amateur television transmitter or receiver, for remote control relay hook-
ups, for Geiger-Mueller counter applications. It sclls for only $29.95 or two for $53.90. If
desired for marine or mobile use, the dynamotor which will work on either 12 or 24V DC
and supply all power for the set is only $15.00 additional.

ARMY BC-312 COMMUNICATIONS RECEIVER

This receiver covers the frequency range of 1.5 MC to 18 MC in six direct reading
bands. The dial, that is driven with split gears to prevent backlash, has 4500
logging divisions per band with approximately 600 divisions on the 20 and 40
meter ham bands and 1000 divisions on 80 meters. Two stages of RF before
the converter in this set give it a very high signal to noise ratio and maximum
sensitivity. Outstanding features of this receiver are: BFO with pitch control,
send-receive velay, jacks on the front panel for headphones and speaker output,
and mike and key inputs. All tubes are standard 6 volt types. This receiver was
designed to withstand rough usage in the field and for operation from vehicles
while in motion, so it is ruggedly constructed and contains a dynamotor power
supply—Your cost—$49.95. Conversion kit to 110 VAC is available for ... $6.50

7 GENERAL ELECTRIC
150 WATT
TRANSMITTER

Cost the Government $1800.00
Cost to you $44.50!1!!

This is the famous transmitter used in U.S.
Army bombers and ground stations. during
the war. Its design and construction have
T ¥ === been proved in service, under all kinds of
conditions, all over the world. The entire frequency range is covered by means of
plug-in tuning units which are included. Each tuning unit has its own escillator and
power amplifier coils and condensers, and antenna tuning cireuits—all designed to oDerate
at top efficiency within its particular frequeney range. Transmitter and accessories are
finished in black crackle, and the milliammeter, voltmeter, and RF ammeter are mounted
on the front panel. Herc are the specifications: FREQUENCY RANGE: 200 to 500 KC
and 1500 to 12,600 KC. (Will operate on 10 and 20 meter band with slight maodification).
OSCILLATOR: Self-excited. thermo compensated, and hand calibrated. POWER AMPLI-
FIER: Neutralized class "C” stage, using 211 tube, and equipped with antenna coupling
circuit which matches practically any length antenna. MODULATOR: Class *“B’"—uses
two 211 tubes. POWER SUPPLY: Supplied complete with dynamotor which furnishes
1000V at 350 MA. Complete instructions are furnished to operate set from 110V AC.
SIZE: 21%x28x9Y, inches. Total shipping weight 200 Ibs., complete with all tubes. dyna-
motor power supply, five tuning units., antenna tuning unit and the essential plugs. These
units have been removed from unused aircraft but are guaranteed to be in perfeet condition.

6-BAND COMMUNICATIONS RECEIVER BC-348

Featuring coverage from 200 to 500 Ke. and 1500 to 18000 Kc. on a direct reading
dial with the finest vernier drive to be found om, any radio at any price—high
sensitivity with a high degree of stability— ‘crystal filter—BFO with pitch
control--standard 6 volt tubes. Contains a plate supply dynamotor in com-
partment within the handsome black crackle finish cabinet, the removal of which
leaves plenty of room for installation of a 110V, 25 or 60 cycle power supply.
These receivers, which make any civilian communications receiver priced under
§200.00 look cheap and shabby by comparison, are only $44.50. Power supply
kit for conversion to 110V, 25 or 60 cycle, is only $8.50 additional.

AIRCRAFT AMPLIFIER Cl—This unit is housed in an aluminum case that is 9x8%7
inches and contains 1-7Y4, 3.9N7, 3-7F7 and six 5000 ohm sensitive relays. This unit
is brand new and in its original packing ,............... P N s e———— 9.95

BC-65¢ TRANSMITTER-RECEIVER—DBrand NEW with 17 ubes, key, microphone and
calibrating erystal oo ... '$39.95

BENDIX SCR 522—Very High Frequeney Voice Transmitter-Receiver—100 to 156 MC. This
job was good enough for the Joint Command to make it standard equipment in everyvthing
that flew, even though each set cost the Gov’t. $2500.00. Crystal Controlled and Amplitude
Modulated —HIGH TRANSMITTER OUTPUT and 3 Microvolt Receiver Sensltivity gave
good communieation up to 180 miles at high altitudes. Receiver has ten tubes and trans-
mitter has seven tubes, including two 832’s. Furnished complete with 17 tubes. remote
control unit, 4 erystals, 24 volt dynamotor and the special wide band VHF antenna that
was designed for this set. These sets have been removed from unused” aircraft and are
guaranteed to be in perfect condition. We include free parts and diagrams for the con-
version to "continuously-variable frequency coverage” in the receiver. The . cost of this
unit is only $37.95. A brand new 12V. 522 dynamotor is available for $3.00 additional
with the purchase of a 522, or separately for $15.00.

C-144 TRANSMITTER, 2 type 826 tubes as oscillator in lecher line tuning circuit that
resonates between 1560 and 200 megacycles contains 3 DC power supplics that operate from
110v 60 cyecles. This unit is easily converted to the 2 meter ham band. may be neutralized
and operated as a high power final amplifier. Your cost—$49.95.

Minimum order $3.00 — All prices subject to change — 259% deposit with COD orders.

C, BUFFALO 3, N. Y.

9-221 Genesee St., Dept.

Cable Address: BUFRA
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You men already in Radio know how great the '
demand is for trained, experienced servicemen, op- Here's J
e ere’s Just n Few of the -
erators and technicians. You know how fast the Interesting Facts you Learn ’ =T Tohll L

field is growing and how important it is to keep with the FREE MANUAL.
up with developments—F.M. Receivers, Electronics ;

and Television. You know, too, a fellow cannot n 1'3?:1}::?:5. TSR Sl
learn too much about any industry for REAL SUC- . Preliminary (nspection of Re-
CESS. Whether you have experience or are merely e Ghoek Power Supply.
INTERESTED in radio as an amateur, you must . How to tdentify Varlous Stages
recognize the WONDERFUL OPPORTUNITY ‘H R"“‘-"{,ﬂ R
right within y6ur grasp to eash in on your natural e e D e
abilities. Make them pay dividends. Get into the . :fqu:fvTest and Mcasure Volt-
EXPERT RADIO SERVICE FIELD. Be an F.M. e "
and TELEVISION specialist—OWN A BUSINESS | 7 Siwper 1ot SPeaker in Audio
OF YOUR OWN, if you prefer. Fill out and mail

Stages,
. How to Test Delector, I|.F.,
the coupon below for all the details of our plan.

R.F.., and Mixer Stages.
b gnmnlel':el Refcrcnu" 'I'n'gle Ifor
o o uie y Locatlng ecelver.
Get the Latest Inside Information—Short Troubles.

Cuts—Trade Secrets by \TIOTA

@ ™ N o U ki

e e

SHOP METHOD HOME TRAINING

FROM A REAL ESTABLISHED RESIDENT SCHOOL
A Now the famous National Scheols brings its exclusive Shop-Method of training
right into Your own home. You can learn the mast up-to-date, approved
projects, systems and circuits step by step in your spare time. This
is the sound and practical training you want and need—the de-
velopment of experiecnced instructors working with thou-
sands of students right in shops, NEW F.M. broadcast
studios and experimental laboratories of NA-
TIONAL SCHOOLS-—one of the most advanced
trade educational centers in the world.

(& VETERANS

W i you qualify for

training under G. L Bill,
check the coupon for a
Special Bulletin.

T

LEARN BY DOING

Work with Real
Experimental Equipment
Furnished without Extra Cost
as Part of Your National Training

Ezxperience is the best teacher. You learn by
experience with the exclusive National Shop-

Method of Home Training. In the course of your Coupon and Be Sure Of Your Success And Security
study you actually build various types of receivers ]

~a powerful superheterodyne, a signal generator, prove to mngtnh:rqmn’:aoi‘::l t;m:-.;“r:err af'-r:l:’ llylcm‘:se]lgl'xre)\?:.t I:Iﬂ:xl‘l.olﬁg :}u u:::“aelxl:er:g

. . 8. ' . r ory Ay

an audio oscillator and others—You make teits ang yourself what been such great fulures in itadio. Television and Klectronics. Here is a
conduet cxperiments tHat show you the why an YOU ¢ d new world opening before You. You can propare to step Into an essentlal,
how of things. You understand what. makes the an do well nald position or. if you wish, GET INTG BUSINESS FOR YOUR-
various elements of electronics operate because you in RADIO!? SELF, Start NOW, Radio men aro vitally needed Fill out and mall the

coupon immediately and examlne the NATIONAL SHOP TRAINING
METHOD COURSE carefully, without obligation,

NATIONAL SCHOOLS .

LOS ANGELES 37, CALIFORNIA EST,1905 i

iy
MAIL OPPORTUNITY COUPON FOR QUICK A

actually see them work fop you. Not enly do you
gain marvelous experience by this method of learn-
ing but you receive valuable equipment you will use
on the job in the practice of your profession as an
electronics expert. Mail the coupon and learn what
this means to you.

FREE LESSON INCLUDED

CTION

s 1 Mail in cnvelope or paste ]
g National Schools, Dept. 8-RC O enmy ” past card) .
o F¥amine the exclusive Natiomal Shop Hiethod of Home Traininr, : 4000 South Figuerca Street, Los Angeles 37, California. :
h . convineced thy
yuﬂ C‘:.]l;l ’;z:::cnaa?: :I’:cr;rn:\‘?c.,pm::‘:i#_;nlrkiy nnd caslly ;'n B . Mait me FREF the two borgks mentioned Ln your ad, Including a sample |esson of your course. 1
Your spare time. You can’t tell untll you trv. Thls trial ls ARBS LUTFLY I understand no salesman will eall on me. '
FREE. Fill out the coupon Umnmediately while you are thinking sbout it [ ]
....vllq c:ll'u it m the hm'“.f;" ;7!'1"('. o Wi G T e ¥ ']
A the coupon here for the boolks tha you the .
of the 1usrvelous new system of Iraining in Radio. Electronles and Tele: 8 NAME AGE ]
vision. Leamn the facts of this exClusive shop.method of home (maining [ ] [ ]
See for yourselfl DECIDE FOR YOURSELF! ] s
“This is the MODFRN SYSTEM OF TRAINING: it matches the rapid ADDRESS
progrees constantly being made in Radio. Television and Electroriics. It is [ ] & [ ]
TIME TESTED, too. Natlonal Schoois has been training men for more [l 8
an a (hird of 1 century. it is the very same training that has helped 3 ’
ousands to more Pay and greater opportunity. - CITY . ZONE 3 ..... STATE
You owe It to yunme:!—lyour future—to read the bhook ;':‘;m&:‘rﬁ‘llll't‘"": [} [0 Check here if Veteran of World War II. [
'c‘.f.‘,’,.c,..""_m'“"’“““ gnd-TRlesision: o RR ERgtgvoy 4 5----------------------------------g-------------l
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by Hugo Gernsback 17

Radio-Electronics Monthly Review L . : 8
"Churchilka" Beat Nazis .. ol SHLE 53

v anp POPULAR ELECTRONICS ¥
Electronics fnearoorating
Electronic Counting . .. by Jordan McQuay 26 SHORT wave :';:: . “L“ls::“mo" Hews
Miller-Effect FM .. . : by Harold E. Ennes 35 g
Airborne Metal Seeker - 73 HUGO GERNSBACK

Editor-in-Chief
Amateur Radio FRED SHUNAMAN, Managing Editor
Ham Antenna Tower for V.H.F. and U.H.F. {Cover Story} . ... by Bill Hoisington, W2BAY 22 . )
250-Watt FM-AM Transmitter by Harry D. Hooton, W3KPX 28 e e T
Part Il—Construction of the r.f. section

ROBERT F. SCOTT, W2PWG,
serViCiﬂg Technical Editor
Radic Set and Service Review {Some Novel Postwar Models) ‘ = L. 24 Y RHER DR Tlliatel L dleoclly
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A Soldering Gun ; . o 5% Rl Collins 48 ANGIE PASCALE, Production Manager
Sound G. ALIQUO, Circulation Manager
Portable Recorder-Player by Joseph G. Karnath, W2RRA 20 JOHN J. LAMSON, .
Audio Oscillator with Band Spread . by C. F. van L. Weiland 23 Adyertising Director

Part |—General Design Considerations T ST T on M
Ultrasonic Principles and Circuits by J. W, Straede 34 A B e R sy
Miniature-Tube Amplifier ' vor by J. Carlisle Hoadley 54 .

Volume Expander . .. John Kwietinskas &7 In an Early Issue:
SIGNAL INJECTION METHODS
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- America’s Next
- Giant Indusiry?

Dr. Lee doFarest

The Men Who Direct
American Television

e . —
. A. Sanabria

Billboard Announcing Telecasts of

The instructional quality of training is under
Ball Games In Chicago

the constant personal supervision of two
internationally known engineers, Mr. U. A.
Sanabria, President and Founder of American
Television, Inc. and Dr. Lee deForest, the
famed inventor of the radio tube.

Today, RIGHT -NOW, clear and bright
pictures of great sports events, as well as
other equally intetesting programs, are
heing telecast for the enjoyment of thou-
sands. Television stations fn New York,
Cbicago, Pbiladelphia, Washington, De-
eroit, St, Louis and Los Angeles are already
operating on regular schedules. Construc.
tlon has started In scveral other ceaters and

it is believed that practically every major FREE PRE-ENTRANCE COURSE
¢ity in the country will have this wonderful A Sbort Home Study Television Course Is
service before the end of 1948. available to qualified war veterans who

are considering residence training. This
course is free of any charge or obliga-
tion. Your success with it will help you
to learn your own abilities in television. !
1t will also aid us greatly in quallfying
you for residence training. Yout accep- |

Who will build, maiatain, and operate the
new telecast stations? Who will design,
produce, install and service the receivers?

Men Must Be Trained for

These New Professions tance of the Home Study course in no
way ohligates you to enter our residence
Alert young men with an ambition to grow school. So we urge you to take advan- §
with celevision are training now in the tage at once of the very ususual oppor- B
greatly enlarged instructlon laboratories tunity It offets. G

of American Television, Inc. A wide choice . ;
of courses available. Advanced methods

indl s i e Al Approved for Veteran Training Under G. I. Bill of Rights

e R American Television, Inc.

Air Conditioned the Year Round,

5050 BROADWAY CHICAGO 40, ILLINOIS

I T S T T o e S

REQUEST FOR FREE INFORMATION

Amerlcan Televislon, Inc., Dept. of Information
5050 Broodvray, Chicago 40, Illinois

Please send details of your Television Training.

NAME e S — — e r———
ADDRESS _ — = R |
CITY__ e ZONE STATE. MBS

[Jt am a veteron

) T T e o A Vel o e e T s BT e P
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OIL CONDENSERS g HIGH VOLTAGE TRANSFORMERS HAND GENERATOR
Sprague, Aerovox, Cornell-Dubilier All primaries 117V, 60C GN35 2.5 amp. at 8v, 100ma at 325 to 366V or
15 c{enf 220 vae, sm)s . ; o ? ;a '35 600 vdo .;3 Setondaries: 1.256 amp at 10V, 70mn at 380 to 420V...$3.50
vde CD .nvaven . 00 vde ......
1 o a0 vae 1Ll 20 355 me 1006 vio 100 | oA Y CT and 800V CT @ 20ma. 63V | GN45—Plate and Fil. Supply. (Tl
2 mf 300 vde ...... .28 1 mf 1000 vdc .. .73 25114—1500 CT @ 200ma and 5V @ 34 ...... b5.95 500V DC, 140ma and 6V @ 3A. 8”x8"x
4 mf 300 vde ...... 30 .1 mf 1000 vdo 5054980V @ 450ma, $4.95 each: pair ...... 900 [l 6 ddsestebaaw i all Ay el ol . .- - 34.95
4 mf 400 vdc -0 2 mf 1000 vde 25190—6180—V @ 20005 ..oeeoiiienniiios 14.75
54 mr 400 vde 4 mf 1000 vdc Z5067-—-6.3 CT 1A. 5V CT 3 2.75 i
1 mf 500 vdc 4-1.5 mf 1000 vde AT T SR T e @ By el RECTIFIER TRANSFORMER
2 ml 550 vde .. 10 mf 1000 vdc %5126~V CT 34, 5V CT 34, 5V CT 8 3.25 117VAC input—62V out at 3.6A. Rectify
gg m ggg :gg l.1 nl;lr! ll.’;'%((), ‘\?lf: | and use with filter and rheostat to run your
i,'i" 6,“%'&“ 7 o e S . CHOKES 6. 12 and 24VDC equipment......... .$1.50
m vde 4 mf 1500 .
_______ 1 A mertran—RMS test 15KV, 1 ily. .Bamp DC. DC
Rl ey PR LA e i Rl i T B el s 25 ARMY DYNAMOTORS
2 mt 600 vdc ..... 35 1 mf 3000 vde 8.5 Hy. 125ma, 1730" test ...l For that portable summer rig
§-5 mf 600 vdc Tube 1.00 1 mf 7500 vde . "lq2.50 | Duale THy. 10ma, 1ily. 60ma. 1780V test. DM-21: In 14VDC 8.3A. Out zssvnc
8-8-4 mf 650 vdc SP (.45 .25 mr 20,000 vdc 17.50° Raytheon .....0ooiriieiiieiianaaii,. 90ma $2.49
6 sect. ceramic stack 25 mmf 1000 de.... 1.25 “{Conservative Ratings) T T L 80ma L
varlable 35 - 460 1.5 mf 6000 vdc....12-50 DM-25: In 12VDC 2.3A. Out 250VDC
I&nnslf "roozuob'”d' Igg 4 mi)C Holar. . SOM®E  comboma ; dpanmdiom] . o5 Hewe .. 249
m vde WVDC .......... -A 2KVA Transformer and choke—115V 50 to 60 .34
10 tar 600 vde .. o & ~ W A L L AL DM-34: ég 14VDC 2.8A, Out 220VDC Ly
E]ectm]ytic at 144 mils Amertran. dimensions: 26x29x13 e L =
2mf 1000 vdc in, . .§74.50 DM-42: In 14VDC, Out b15; 1030VDC
BUGGENE o . ikeid .50 2 mf 500 vdc CD.. .40 215/260ma and 2/8VDC . = 3.95
TUNING UNITS Relays DEPENDABLE EQUIPMENT
Miniatures
SPDT
24VDC .40 ’ f . "
1008
W miinea
DPDT
28VDC .45

800 kes;

Order by frequency.
and second choice

Only

From BC191 and 375-contains:
chokes, dials, condensers. Range of
frequency from 400KC to 12.5MC.
State your approximate frequency.
......... 32.75

Ideal Basis for E.C.O. Rig
Has Osc./Final & Ant. Loading
Tanks
Tuning units for TCE & GP7 in the
following frequencies:
B-—-800 to 1500 kcs;
1500 to 3000 kes; D—3000 to 4525
kes; E—45625 to 6500 kes; Contains
all coils, ete., for these frequencies.
State your first

A-—350 to
c—

coils,

Radar set.

Transmitter-Receivers
RC-145 & 148

1KW pulse output on 154 te 186me. 117 VAC
power supply. Can be converted to CW or
Voice operation without difficulty,
lowered to 144-148mc¢ band. B staR®er tuned
receiver IF stages make for ready adaptability
to FM or TV. Can be used as a low power

and easily

RC-145, NEW, complete with instruction book,
including indieator unit
RC-148, used, complete

1800cy
SPDT HOVAC 380/1800cy . .. ... 40

SPDT wuth cover WE

DPST

SPDT 5VDC in ean with 5 pr.

bas. $ .85
SPDT 116VAC GE, with SPST ther-
-1

LOWEST PRICES

Discount on Lots
Telephone Relays

Mnucellnncuus Types

ASSORTED VALUES

2700 to 3000Mc. Regulated power supply,
115V, 60C. Contains output meter. Made by Western Electric,
Uses GL466 Lighthouse tube. $7

G.E. Magnetometer—Consists of 0-1000 Milligause meter. Null

Signal Generator,

| dela ti Indicator Meter, 6 volt dynamotor, neutralizing field comtrol,
DPDdT ZAVyi)%ecAuljln Ay 5 95 5 prong detector receptacie. Adaptable to many applications.
DPST Le S oo Sl I -8 Mark 5-Mod 4 designed for underwater and field measurement
with S}?Sc'ill‘ antenna lzl‘@lny of [electro MAETMELIC) UK phsne 1 (e 8 K g et & b oty 3 9 = & §
A section or Silver button mica condensers: 500mmf each
4PDT 24vD6 GM .1 v 128 | Lots of 100 .
___________ s
Boienold contactor, 24VDC Leach I.OEE: i:;ve: }n;t.o%m mica condensers: 175-185 .......
Thermal delay, 45 to 60 sec. Edison te o BN 5 ap ol a M b i v ] R e Irerasaens
r.yno 1503 with 4 prong base..... 2.95 Selsyns—Type &§G 115V, 60C AC Dun' 314 x5
gl s H' Y:g {::Erh - 1.00 0 PAYT e s 6 E e E e ewn S e B et B A L L
' 5V Wheelock type 1,25 .
SPDT 115 VAC K i Technical Manuals
22;;1!0«1 spms vl:\r(':'m\'\kl-:m#vdr:eﬁﬁ ”: SCR 193—combines ;tevr 312 and Txmtr 191 (same as -
PN A () (e KT ey P I Lk e | tr 2
SClil 528, SCR 508, SCR 538, (one man-
R LT T 1 T ac i B Gt Encnens S s .50
Microwave Tubes Za-1 Landing eaquipments ......... .50

MAGN ETRQNS

for quick sale

Transmitter BC 375

Air Corps version of the famous BC-191.
Used eondition. Supplied with one tuning
unit. Meters, coils, condensers, cte.

3J31 (lem) . 20.00
Magnet . 6.00
L) (]0(-m) 25.00
2432 (10cm) 25.00
Ll:ls (10cm) 25.00
Magnet 10.00
7004 (L band) 35.00
§20BY (S band 1000kw) 20.00
MUENCE eyl el i e Sham 12.50;
KLYSTRONS
2K25/723ab - .87.75
o
.$98.00 2C40 Lighthouse tube Lo 2,50
$47.
$7:50 ARG-5 ACCESSORIES
Mounts ceee $1.00
Double Mouating Rack 1.65
Shoclt MoOUNE ..cuviii i fovenemmniiunannes .95

Special
§9.95

Atl parts Interchanguahla with SCR-274-N

DtRECTION FINDER
Designed for Marlne Use—{(Navy DI* 12). Covers
broadeast and marine frequeney bands. 100- laoo
KC. Complete installstion with accessories
spares, Operatin: 115V AC or batten pack.
can be operated remotcely =

and
.$195.00

# Rochelle salt erystal.

audlo amplifier,
valuable applications.

tivity as the 8D-1

SONAR SOUND DETECTION UNIT

ldeal for detecting underwater gounds,
swimming in scheols. within a 15 mile area. Uslng
whlch 1s about 1000 times
more sensitive than quartz. Tt is completely enclosed
in a solld rubber sheath. This sound detector was
originally used In harbor defense. Coupled to an
this can be found 0 Lave many

auch ag fish

It's the Model JR which containg 7 micro-

phone units for three times as much sensl s

HEADSETS

New Insert Tyfie—comfortuble, lightwelgnt, cﬁicslerbts

.35
Headgear—Dynamic mike and headset combination.

500 ohms impedance
Output Transf. to nutch 500 olims to 8000 ohms

sound powered, moving coll type, Mike und ear
Phones complete. From R19 Transmitters 1.85
o eI P

2.50

olun  surge im:
lengths and 500 ft.

ance.  Sold

RG 9U Coax GE, sliver coated copper. 31
in 100 ft.

reels at, per, ft. 072

RCA 12 Tube Superhet
100 to 1600KC. 116V AC operation Dim:
24"x18”x13". Used:
guaranteed . ................
115 VAC Dpemtmn compk—te with
spares

in excellent condition
- .$29.95

NAVY RCA—RAK 7 Receivers, 500kc band,
.$69.50

Al} merchandise guaranteed. Maid orders promptly filled. Prices F.0.B. N.Y.C.
Send Money Order or Check. Shipping charges only sent C.0.D. Send for Flyers,

COMMUNICATIONS EQUIPMENT CO.

Rated concerns send PO,

Radio Noise Filter—by Sprague 2560 VA.
.89

types JTX49 o« dune diive w2 pddn
B-29 computer amplifier. Cuntalns 8 GSN'IB.
6X5, 5 neons. 8 relays, cumpletely wmed
with all components and new ... ..
Transmitter Tubes
887 Whiwbi bl $1.50 AN weut e $40.00
872A . 2.98 705A Sockets. .65
T06A 3.95
Cathode Ray Tubes
3BP1 ...$3.95 P == .$4.95
3FPT 2.98 SFP7T .. . 3.50 [ 1
5BP1 . 4.95 GYITE2) i emene 8.95
RM 29
REMOTE

Price 5.00

CONTROL UNIT
ideal for telephome iri-
ter-communication over
short distance or several

miles. Ineludes
~ ringer, 2 units
with handse;x for

2 wayY communication ...... .$514.00

or RM-29, each - 3.50

Handsets, caeh 2.00
SPECIALS '

S013 10Cm. Surface Search Radar
250Kw peak power mput to 2J27 magnestmn—-

Trans.-

Plan Pos. Indicator usmg 5FP7
Spark Gap Modulator. and motor alter-

nAtor PWMIL unit LI s b e eedeus Ondee 75.00
Rect. Pwr. Unit for rec .............. 25.00
Rotating Antenna: New .............. 90.00

Used =
Send for cuotation on complete sets nw of used.

150.00

45.00

Power
115V

Both ...
Feed Thru
flexlble whip ant. mtg. Can be used elther for raed
thry or as whip ant mast base

Antenna Grounding S\w!eh A MUST FOR FVI“IIY
SHACK. Rated 100 amps

Pair—Transformer 470V
6.3V windings @ 1.65A and wo
50 to 1200 Cy. PLUS a 6 Hy

CT @

80ma; two l
V @ 2A

Primary:
H0ma rhnke
1.99

insulator—3" cupped slmmvd p.nr with

00 volts ‘illvcr Bull con-
2.48

[\:!lﬁ‘)rﬂor Tmns'zormef—Pr . ]" nn 2|v1m:
131-N LIBERTY ST., NEW YORK 7, N. Y. Telephone WH 4-7658 Py AL .“.V...‘?..‘T.’."?'..‘.” Iy e i
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/4
y N YOU MUST ADD TECHNICAL TRAINING TO YOUR PRACTICAL EXPERIENCE!

, 0ld jobs as well as new ones in radio require new knowledge. To forge ahead you must
& “Know the WHY as well as the HOW.” FM, Television, Micro-Wave Relay Systems,
Mobile Communication System for trains, buses, automobiles, trucks,—all these new tech-
niques and many more mean new, better jobs for you who are
gualified. Start your training NOW for one of those better, LET CLEVELAND INSTITUTE TAKE OVER YOUR
more exciting jobs in this New World of Electronics! PERSONAL UP-GRADING PROBLEM!

CLEVELAND INSTITUTE COURSES OFFER COMPLETE Qualified. competent instructors, ample, personalized instructional aids,

TECHNICAL TRAINING RANGING FROM LOW-LEVEL orderly, progressively arranged study assignments in recognized, ap-
proved technical texts—these are only a few of the many superior advaly~
TO COLLEGE-LEVEL. tages of CIRE'S plun of personalized spare-time home study training for
professional self-improvement.
A, Master Course in Radio Communication.
i*avers complete preparation for broadcast station employment including

preparation for FCC License Examinations. ENROLL FOR INDIVIDUAL SECTIONS OF
e i e, COURSES, IF YOU PREFER

C. Specialized Television Engineering.

Including post-war Television Techniques. If you need only highly specialized training. you can study one or more

of the following sections instead of a complete course.

All Courses Include 1, Mathematics of Radio. 5. Advanced Radio Telephony for
The Remarkable Workbooks of Instruetional Aids, prepared by the in- & ;:"da"'""“l’ of DC and AC X"dnr"“dﬁ”hod"."“::“‘
‘ructing staff of Cleveland Institute. Sl . - Gl Lo adio Lomponents
i 3. Essentials of Radio Communi- and Systems (Design of Re
Choase the course best suited to your needs—Start with the section you are cation. ceiver and Transmitter Equip.
qualified to enter—Use the economical CIRE ‘‘Pay-As-You-Go-Plan.” 4, Communication Networks, ment).

|l Cleveland fnstitute of Radio Efeetronics, RC-8, Terminal Tower, Cleveland 13. Ohio.
o F R A n I o E L E c T R o " I c s : Gentlemen: Pleass send informatlon sboul Your home courses In Radlo Electronicss
Contractors: to the Canadian Broadcasting : abE I desiro training 16 (] A B gc
Corporation 2 1 have had experience In broadeasting [J servleing L]
RG-G Termiﬂal aner : ADDRESS operating (] mfe. [ CAA [0  Army-Nuw¥ [
N et mateur [ other .. bama
cLEVELAND 13, OHIO ] High School Grad. [J College (7] Degrea.
Approved for Training under “G-1 Bill : ZONE STATE Check here for Veieran Enrollment information
a

of Rights”

74 FCC b onane LICENSE

IT’S EASY IF YOU FOLLOW OUR PLAN!

Thousands of new jobs are opening up~—FM, TELEVISION, MOBILE COMMUNICA-
TIONS SYSTEMS, are only a few of the radio fields which require licensed operators.

TIME IS IMPORTANT TO YOU!

You can get your License quickly with Assures a MINIMUM of time in getting Your ticket.
NILSON’S MASTER COURSE in RADIO

’ COMMUNICATION and exelusive CIRE FREE BOOKLET tells you the Government Require.
Don' De uy— Workbooks of Instructional Aids. Saves you ments for all classes of commercial licenses—Sent
many hours of random, undirected study. immediately upen receipt of coupon.
<
wr“e TOdOY! Approved for Veteran MAIL THIS COGUPON
Tralnlnn u"der ---------------------------------------------------l
- “G1 Bill of Rights™ 3 CLEVELAND INSTITUTE OF RADIO ELECTRONICS
8 RC-8 Terminal Tower, Cleveland 13, Ohio
c L E v E l. A " n I N s T I T u T E B Gentletaen: Please send Informatlon about your Home Study Course for preparation for FCC Commercial
| : License Examinatlons. (Does not cover Amateur License Examlnations.)
OF RADIO ELECTRONICS L
T e e e Do T e P ———E S N B s P o 5
8
Contractors to the Canadian Broadcasting ¥, Rddres
Corporation ' ® ot - e sl S
. 1
RC-83 Terminal Tower g Oy : . Zme . .. State..
M [ If a Veteran check here
CLEVELAND 13, OHIO e e e o e e 1 ) ) S I e 15 OO = P = O S OO S oC s = e
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HERSHEL'S SPECIAL SUMMER VALUES!

MINE DETECTOR

SCR 423 $ 95
vied . B e o 49
B pd [ e w st = - 69.00

Aus't mica condensers, Cat. Na. C.12—per
100ecaisaascosa

Wafer Sockets, 4.5.6-7 and 8 promg.
CotrNo. WF-4—Per 100...0.0uuaune.n $

12° Urch P, M. Speaker, Alnico No. 5 with
&F6 ourput tronuformer. Cat. No. $T-100 $

Ast’t knobs push on wood and plastic. Cot.
No. KP-100—per 100...cc0..ivavaanee$

Johnion sockets No. 210-25W. Cat, No.
45200 Siismmemt drans < e b secaes ies

Sockdts for acorn tubes. Cot No. AT-10,..
Jacks PL 55, PL 68..... ..

Powderted iron tlug with Isclantite coil form
to wmateh, ideal for broad tuming. E. C. C

Pewdared 3 slvg. ....o00uunne e
1 Meg. Shallcross Acra—Ohm wire wound
(O U 36 1y JSrSR e e R B89¢

FILAMENT TRANSFORMER

110-v, 80 cy. Pri. sec.—35V=—13A.
Shelled Caso.... $ l 4.9

110.V, 80 cy. Sec: 2.3V ot 5.25
amps. Shelled Case.nvvernvninns $24.5

110-V, 60, cy.; Sec: 1, 5V ot 10

amps.; See.: 2, 5V at 10 amps.; Con- 95
necied in series will give 10 V at 10 s 3
amps. Shelled Case....

NEW BC 223 AX TRANSMITTER

801 Oscillotor and 801 Power Amplifiers, 2:44 Medulotors and 1.48 Speach
Amplifler 4 Xtal Frequencias and Master Oscillator on ielector switch. 10 to
30 watts outpul. Tone Voice or C.W. Mod. Ideal for B0 meter band. Comes
with 3 coils TU 174 2000-3000 Ke. TU 18 3000.4500 Ke. YU 28 3500-5250
Ke. Black wrinkle ¢ase. Includes 2 separate cases to store sxrro coils. Fra«

quencios chart and tubes Includad, pocked in original $2 95

S e e i .

BRAND NEW SCR-269-F
AUTOMATIC DIRECTION FINDER
RADIO COMPASS

COMPLETE $7 500

WITH
COMPONENT PARTS
sha radio compais SCR-269-F wat designed 1o be the primary radio navigation compass
for the United States Army and Navy Air Forcos. Constont reception b ponibla doy or
night sa that fixes can always br mode fo establish the plane’s or ship's location.

Plotting fixes is accomplished I:y selecting two o more stctions ond plotting these on
the 'nuvtguhon maop. The point of intersection of theie lines indicatas the llocation of the
croft,

This eQuipment comed comblele with 17 lubes svperhetercdyne recaiver which is tunatle
from 200:1750 KC in three bands less invertor. A tomplete insteuction book
for operation and mointenance gccompanies this equipment.

Transmitter & Receiver

The fomous boot onchor, widaly
uted on tha 144 MC band. Com.
plate  powsr iupply

110 V—AC. Less powsr $] 495
transformer ond tubes. C
Shipping welght 100 Ibs.

CONDENSERS

Cat. Cap. Working Your
Ne. MFD. Vairs Cost

. 5000 Oil.....$ 395
4000 Oil.....3 4.95
<1000 Oll..o..  Ade
- 6000, 95¢
600 Qi..... d9¢
Woestinghouse 1 MFD 4000 volts WYDC $7.98
Wesringhouse | MFD 10.000 volts wvDC $12.95
General Electric 25 MFD photo flash pyronol
capacitotor, 2000 VDO _INT. ......... 1 4.95
1RC type HE resistor 200 wt. toped at

3000, 7500, 23, 750 ohms. Brand new  4%c
144 MC. Rodar Osc, vies 15E or with
vanable coupling. Complote less tuvbe$ 3.935
Thordarion JQOMA Power Transformer

110 or 220 V 6C cy. inpur. Sacondory:

530/ /330 topped at 450 /450 Earra

bios winding 200[:'/100 at 50ma. 18
" P I (-}
BC 191E iass lubu and tuning units. ., , $14.95
5V Filament Traniformer 60 amps. 22

|| TP § B b e T N
Ear Phones. 2000 ohmi, vaed—in good
condition. ....... Fiis - S e iaae 93¢

Ass’t resistors ¥y watt fully mlulclfld, in
popuar ohmages. Cot. No. R-5 per 100 $ 1.49

1 MFD 7000 WvDC Sprogue......$1.95

Plote transformer. Shelled Case.
110-V 60 cy. Pri. 800 VAC—200
MA. Sec. not tapped..c.... .. i 398

Receiver & Transmilter

SCR522, 100156 MC. Used, in goad s 95
<ondition. with 18 tubes and 2 9
Crystofs.

BC 454
TRANSMITTER
& RECEIVER

Fraquencies range 3800-5800
KC.—colibration svery 10 KC.
—with erystal caciliator chockad
every 200 KC. Power outpul 17,
wats, voice or CW.

with tubes and- 200 KC. Xetal.

MODULATION
TRANSFORMER

RCA modulation tronsfermer iy conservatively rored ot $50 Watt audio 1o
modulate that now KW rig. Reclly rugged conitruction with protective
ﬂmhaver 9ops, which are adjuitable. Terminals and gaps ore mouvnted on
o "Mycalex” terminal board. The laminations that maks wp this transiormer
are of high oudio quality and are extremely thin, mohing it impossible for
the core to “charter or talk”,
Audia Woils—550 See, 11.450 Mih Sec. §2-80 mil Yurns
Rotio—Pri: Sec. §1:1:1 Pri: Sec. §2-5:1 Pri; Sec. §2 Yap-25:1.
$ 95 Imcpudanu Ratio—Pri: #t+1:1 Sec. Pri: Sec. §2.25:) Pri. Sec £2 Yop-625:1.
Revivtance —Pri- 135 ohms Sec: #1, 112 ohms; Sec. #2, 99 ohms.
Tramformer: insulotion tested: Pri. BOOOV.; Sec. 2-2000V. 16 the vest of
"8” modulotors. Snondnvy 2 will corry 80 Mils 10 modulgte

the coils and core. Primary center topped for Crass -
8" tubes up to 10,000 ohms plate to

wcraens of beom power or sreen grid tubes. Primary will match any. Class ~
plate, such as 810%, 75T, 8005, L8120, 203, HYS51Zs, 211%, 813%, 828", 805", 2037|
Size 9147 wide, 7'/; deep, 7

S ¥]42

7% high Heovy channel iron mawnting brachals. Wnnh' approk. 40 Ibs.

GENERAL ELECTRIC

METERS

Type DQ41, 0-10MA, on
0-500 MA. 3Y2° Kound case.

$ 3auch

THORDARSON
T48003
gl’::zllﬂ .-':".’:z :Q'A/; swing choke.
quulve block ssqs
crachle cme Cat.
No. FC.2

BUTTERFLY
Condensers

Oscilloter butterfy gsiem.
bly condenser 76 1o 300
megocycles with oacorn
tube sockel, Moueted on
tondenier. Cotalog Ne.

8C 3. s]qs

L3
Typs b — frequen
range 300 1o 100
megacycles o be wied
with 168 AS doorknob
tube. Cot Na. BC2,

95

POWER TRANSFORMER

Pri. 115-V, 80 cy.s Sec. 1, 255/255 80mo.;

Sec. 2, 83V 3.8A.; Sec.
3, 5V 4A. Cot. No. 3]2.9

HP. 15: ouan

scope
SUPPLY TRANSFORMER

ki

Pri.. 110.V AC 60 cy.;
Sec. 4000-V VAC
TOMA; Weight 834 Ibs.

5249 GRAND RIVER

TUBES e TUBES

955........ .65 5BP1.......3.95

TUBES o

813.......$5.45

RK6O...... 1.25 9004....... .65 5CPl1.......3.45
VT127..... 295 6J4........1.50 5FP7.......3.45
VR150..... 469 6&J6........ 95 TBP7.......4.45
829....... 2.45 3APl.......2.45 9LP7.......5.45
872....... 1,95 3IBPl.......2.45 304TH......6.95

1T4 -155 - 354 - 1R5
3Q4-65N7-65L7-65A7

)

VARIABLE CONDENSERS

5 gang. apP. SOMMFD per section. Air padders with worm drive 18 to |
ratio. Flexible coupling. Condenser 8° long— 134" wide—2Y2* high. Idec]
for FM and Television ond R.F. section.......cc.. $ ] 95

.

VARIACK-l amp-$3.95 5 amp-$7.95

ASS'T H. F. CHOKES.........50¢ doz.

* WRITE FOR FREE BULLETIN
* MICH. SALES ADD 3%, SALES TAX
* MINIMUM ORDER $2.00 FOB DETROIT

EE, RAD [ OXCO%

Demon‘r 8, MICHIGAN

PHOTO FLASH TUBE
Migh speed photo Acsh tube, 12,000,000 fumens
light output. Stops all action. fanition coil inclvded
on back of bulb. 10,000 Aashes. Diagroms fur.
nished on request. Your cost ’8,,
3

MICA CAPACITATOR
002 MFD 3000 VDC 49‘

Cat. No. RT-101..
30 MC IF Transformer

4An squate  aluminum .
con, silver slug tuned 29‘

CORONA BALLS

Grid and plate connections for VI 127
250 TH etc. Round ball type heot dlui-

pating silver ploted. $
loceuch ] doz.

l

10% DEPOSIT IEQUIRED ON ALL C o. D.

ORDERS

asinPhi Ly, B Tk 2 e
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CAPITOL RADIO ENGINEERING INSTITUTE

= Where Professional Radiomen Study

[

GET YOUR FOOT IN THE DOOR

" With the Help of CREI Modern Technical Training

Prepare for Money-Making Opportunities in the Expanding Field of
RADIO-ELECTRONICS SERVICING

CRE! Home Study Courses in Practical Radio-Elec-
tronics and Television Will Equip You to Do a Better
Job—Enjoy a More Secure Future—Start a Business
of Your Own. y

Foresighted radjo servicemen are looking ahead to
the future, A future that has unlimited opportunities
and real profits for those who have the “KNOW-HOW”
to gervice the new types of broadecast and television
receivers——and the multitude of new and complicated
communication and electronic equipment being installed
in eities and industries everywhere.

Your own field, that just a few years ago was con-
fined to the servicing and maintenance of simple AM
receivers, has expanded so fast, and in so many direc-
tions, that it is doubtful if many sincere servicemen
can say they are fully qualified to meet present-day
demands. You are facing a new era with opportunities

MAIL COUPON FOR FREE BOOKLET

If you hbave bad professional or amateur radio experience and wani to
make more money, let us prove to you we bave the training you need
to gualify for a radia feb. To belp us intelligently awswer your inquiry—
PLEASE STATE BRIEFLY YOUR BACKGROUND OF EXPERIENCE,
EDUCATION AND PRESENT POSITION.

Capitol Radio Engineering Institute

An Accredited Technical Institute
DEPT. RC-8

RADIO-CRAFT for AUGUST, 1947

16TH AND PARK ROAD, N. W., WASHINGTCN 10, D. C.
Branch Offices: New York {7): 170 Broadway e San Francisto (2): 760 Market St.

not “knocking at”, but “throwing open” doors to new
opportunities.

Now is the time to take the time to equip yourself
with CREI up-to-date, radio-electronies training to
keep pace with new developments and new techniques.
This is the same practical training for which thousands
of professional radiomen have enrolled since 1927.
CREI home study courses will keep you abreast of
modern developments, improve your techniecal knowl-
edge and prepare you to service the most advanced
equipment. Our proved method of spare time instruc-
tion combines practical, easy-to-understand theory
with your own practical experience.

It’s up to you to decide whether you will be a
s‘screwdriver” mechanic or a trained service technician.
It costs you nothing but a moment’s time to find out
by sending for complete, free details.

VETERANS! CREI TRAINING AVAILABLE UNDER THE ““G.L.”" BILL!
CAPITOL RADIO ENGINEERING INSTITUTE
16th & Patk Rd., N. W_, Dept. RC-8Washington 10,D.C.

Gentlemer: Please send me your free boaklet, ""CREI
Training for Your Better Job in RADIO-ELECTRON-
ICS”, togesher with full details of your bome siudy
training, | am attaching a brief vesume of my experi-
ence, education and |weseni position.

Check [] PRACTICAL RADIO ENGINEKERING
Course [] PRACTICAL TELEVISION ENGINEERING

STREET.............

CITY ... e s ZOINE -
D I am entitled to training under

o e o P St




Choose one of these
3 GREAT NEW DEALS

Includes TEST EQUIPMENT, TUBES, PARTS, TOOLS

3 complete going-in-business packages. (If necessary they can be changed 1o suit your needs.)

There never was a better opportunity than now to start a profitable
business of your own. No fuss, no worry. Here's everything You need.
Details upon request. Write, wire or phone!

e, Mencatune
! RRANE
TEST INSTRUMENTS

Compact — Accurate — Priced Right!

RADIART AERIALS

The Quaolity leader e Recognized by
everyone @ Admiralty bross rods @
Triple ploted o Permanently ratrtle
proof a Static muffler ball & Polye-
thelene insuloted HI Q lead with pro-
tective vinylite covering e Supplied
with single pin (Matarolo) connector
and adoptor for bayonet style (Delco
and Philco) fittings.

TYPE CF3-63

A two insulator side cowl mount—3 section
i 63" rod—supplied with 3 insulators and wedge

® Jeweled Meter ¢ Range Selector Switch
L] AIImulliplierlbridge'en.dlorI%uuurn:y
® ZYeoro adjustment—built in batteries
® Moided bakelite cpse only 3-15/16° x
2-7/8° x 2°
MODEL 451A
AC-DC
Volt—Ohm—

Milliammeter

A_dependable instrument of
wide utility-—sensitivity 1000
chms per volt.

Ranges: Volts AC, DC, and
Output Ranges,
0-10/50/100/500,1000;
Ohms full scale, 500.000.
Ohps center seale, 7200.

NET complete with batteries.

1450

adaptor to fit 95% of all car bodies
| AP 199

| =—complete with 48" lead.

List price $4.95—our price.

TYPE CFA3-63
All angle cow! or fender mount—A modern
Radiart devclopment—Afts all body contours,
straight or curved, cowl or fender. 3 section 63°
rod easily adjusted to vertical with- Q0
out tools—complete with 40° Jead. l
List price £5.45 we sel! for. 0

List price 34 45=—our Special .
Astatic L-70—new postwar design
—solderterminals—1 '3 oz. pressire
—1 volt output—4000 cycle eutofl.
List price 85.55—we quote you.

PHONO PICKUP CRYSTALS

Stondard types—Set Monufacturers close-out
- —all Guoranteed

Webster F2—Replaces L26-L40.

L70 ete.~pin type terminals—1
oz. pressure—1 volt output—>5000
cycle cutoff.

List price §5.00-—you pay us.. ...

149

Y SHURE PO3—W37A—pin type
terminals—3; oz, pressure—1.6
volt output—6000 cyele cut off.

198
198

GENERATOR CONDENSERS

PHILCO part No. 61-0177—5 mfd.—
%" x 1%s"—4" lead-slotted mounting
strap for easy inmstallation—Standard
Merchandise—no! war surplus—Preseat

MODEL 312
Volt—Ohm—
Milliammeter

An economy pocket meter
featuring a 2" moving vane

meter.

Reads: AC-DC valts,
0-25/50/125/250;

Mills AC-DC, 0-50;

Ohms, 100,000;

mfd. .05-15.

Jacks provide range

selection.

NET Complete with cord and plug.

list price $1.00.
Qur spetial—

over 85% off ............... 14c¢

PHILCO BEAM OF LIGHT 'Iao
Selenium cell only. no holder. postpaid

(Puts new life into Phileo Changers)
Sapphire needle only, no mirror, 120

Ppostpaid

200 WATT SOLDERING IRON

FAMOUS HEXACON ELECTRIC'S MODEL 201

FEATURES:

Full 200 watt replaceable element. 84” tinned Copper
tip, replaceable. One piece drawn case-gun metal finish.
6" heavy duty cord—stand included. Comfortable, weli
balanced bandle. Operates on 110 volts—AC or DC.

Speed up your heavy work—
Save time—save money at.

675
TWPU] FAMOUS “LITTLE TRIPLETTS"

The 1i#tle Testers with the big 3° Meters
Bakelite coses 3" x 57" x 2%"

Ronge seiection switth—long, eosy to reod
scales. We made a good buy—here they are
at rock-bartam prices—~The greatest buy
ever offered in precision testing equipment.

List Price $8.00
tP 369

ALL RUBBER
LAMP CORD

Underwriters Approved brown rub-
ber covered insulated parallel Cord—=
“zips”’ apart easily—non fraying—
deluxe—way above average quality.

500’ 989

OUTPUT TRANSFORMERS

Clean stocks — long leads =—
mounting feet — mode to fit i

4
50Ln-35L6-25L6 10 4 ohm voice coil

Model 650SC - OUTPUT METER

A 1000 ohm constant impedance -
AC volt meter with ranges of 0-1.5-
6-15-60- 550 volts, Conversion
chart for reading DB level from—
10DB to 435 DB. 100 microam-
pere meter. Excellent for receiver
alig t, level indi s in re-
cording equipment, genera! use on
electronte apparatus. Regular net

24.50. A™"one time only”
Special ]049
buy at....oooiiiannn

184°x 154° x 134°.

where 'you need them. {
Specify quantity of each type you
feedat......

MULTI-USE WIRE

Stranded No. 22 tioned wire—glass
“"ROCKBESTOS” 1000 volt insula-
tion—fireproof alreraft wire—a war-
time development—at this low price
you can use the best—

toor......... §5€ teai........389

For 6F6-6K6—to 4 ohm voice coil
Order from the Ad

—size 27 x 134" x 134"
Write - Wire - Phone

- JEWELLED PILOT
P - # LIGHT ASSEMBLIES

= @ Candelabra screw base for 110 volt
lamp,

@ Mount in 1° hole.

@ Lamps removable from front of panel.

@ Available marked 1-2-2 or 4 on back

of white lens. lqc

YOUR CHOICE net ........

Model 606B-VOLTAGE TESTER
—

Checks voltage and polarity.
Range: 0-440 AC-DC volts—def-
nite indications for 115, 220, and
440 volt lines. Separate polarized
vane for AC or DC indication.
Bulit in test leads. Excellent for
checking wiring, fuses, general face
tory installation and maintenance,
Every plant — every electrician
needs several at this low 9
rice. Regular net 16.67 8 5
pecial at

o

DTN
KAVIVU

Include full remittance with orders of $3.00 or less,
Include 25% deposit with all C.0.D. orders of
$3.00 or more. rices subject to change without
notice,

SEND FOR FREE CATALOG

SUPPLY &

ENGINEERING CO., Inc.

125 SELDEN AVE.
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FM BOOM

IM Js Now in a Major Ascendency

fore World War II. It has now—in the postwar

period—reached boom proportions. This is true of

both FM transmitters erected and contemplated,
as well as in FM receiver production.

The latest figures made public by the FCC give the
following picture as far as FM transmitting stations are
concerned:

FM stations operating as of June 1, 1947, total 223.
As of June 1 there have been granted 568 construction
permits for transmitters, which reasonably may be ex-
pected to be in operation before very long. This gives a
grand total of 791.

Against this we have 1,239 licensed AM transmitters
as of June 1, and 522 AM stations under construction,
or a total of 1,761.

To keep abreast of all the new FM stations, which are
now mushrooming all over the countryside, the radio set
industry has striven valiantly to keep up with the FM
receiver demand, yet so far it has not been too success-
ful. The demand continues to outrun production.

Last June the Radio Manufacturers’ Association pre-
dicted that total radio produetion may be more than 15%
under the expected 1947 output.

The RMA looked for a 1947 output about egual to
that of last year’s 15 million sets. Yet, during the past
few months the industry was producing at the rate of
18 million sets a year. The trouble, however, is that the
radio makers find that they cannot seil all the sets they
make, particularly in the AM classification.

FM receivers are selling at an accelerated rate over
AM sets, and it is quite likely that there will be no de-
cline in FM output which reached a high of 112,000 sets
in April, according to the RMA,

A spokesman for the RMA also stated “Manufacturers
who formerly scoffed at FM are now eager to enter the
field with its new market potentialities. However, FM
sets are not easy 'to make and some manufacturers will
not reach planned production goals.”

So far the radio industry itself has not told, by pub-
licity or otherwise, the bewildered public just what the
AM wvis-a-vis FM radio situation means.

The average set buver nowadays knows of the exist-
ence of FM mainly because the radio dealers educate the
public to it. But the average buyer is puzzled as to the
future of radio reception as a whole.

They want to know the znswer to the question “Is,AM
radio here to stay or is it being supplanted by FM?”
Then there is also the extra puzzle of television, thrown
in for good measure, which further bewilders the public.

It is easy to understand why AM sets are not selling
as well as FM sets nowadays because anyone listening
to the much better reproduction of FM sets would almost
automatically choose an FM over an AM receiver.
The nearly staticless reproduction—without background
noise—naturally impresses the public.

RADIO-CRAFT AUGUST,

FREQUENCY modulation made notable progress be-

for 1947

By HUGO GERNSBACK

How soon will AM become ohbsolete in this country?
That is a difficult question to answer, one guess being as
good as another. It would be futile to prediet how many
years it will take to accomplish this, but one thing seems
certain: AM will fade slowly and gradually out of the
picture. There seems little doubt that today we are in a
transition period. The tremendous upswing in FM trans-
mitters certainly points the way to the future of radio
broadeasting in this country.

There are those who will maintain that we will always
have AM. It is entirely possible that there will be a
number of such transmitters still operating for very
many yvears to come in this country, but certainly the
trend is unmistakably toward FM.

In the meanwhile manufacturers of radio receivers
are trving to straddle the fence by serving the two fields,
i. e, in building combination AM-FM receivers so that
both types of reception can be had in one receiver.

Unfortunately the concensus of opinion is that so far
such combination receivers-—at least the smaller table
models—have not worked out too well. There are many
technical difficulties. to be overcome, and while in due
time such combination receivers will be produced sue-
cessfully,; with few exceptions at the present time the re-
sults have not been too good.

Despite the fact that FM receivers are more expensive
than AM receivers, the public—always eager to get the
latest and the best—prefers the more expensive FM sets.
FM receivers eventually will sell for less than they do
nowadays, but not until radio manufacturers become
more expert in the intricacies of their manufacture.

In the not too distant future, FM sets probably will
sell at a lower price than present-day AM sets. That
stage has not yet been reached.

A somewhat similar situation prevails in automobile
FM receivers, which so far are not in large production,
and portable FM sets, whioh are still in the experimental
stage. Many technical problems have to be solved to
make such types possible, but they will be solved.

With automobile receivers there are, of course, some
disadvantages to FM. With FM range limited to about
25 miles from the transmitter, anyone taking a long
automobile trip will have to switch from station to sta-
tion as he progresses along the road. Thifs, during a hun-
dred-mile trip, switching or tuning to 4 different sta-
tions will be necessary. This may or may not be a great
disadvantage. It might even be pointed out that many
AM transmitters become weaker at the 25-mile range
too, except for the much more powerful transmitters.

As for portables and pocket FM radios, both these
seem to be in the future. So far only experimental models
have been evolved and much engineering work remains
to be done in that class.

The country now has one of its cyelic radio booms—
this time in FM—which conceivably may last until the
end of 1948 and perhaps longer.
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ELECTRON LIGHT was seen for the
first time last month in the laboratories
of General Eleetric. The light came
from electrons whirling in the new
70,000,000-volt synchrotron, and comes
literally from the moving electrons.

In 1944 two Russian physieists, D.
Iwanenko and I. Pomeranchuk, pointed
cut that radiation should come from
the electrons moving in circular orbits
in a betatron, a form of atom-smasher
related to the synchrotron. This effect,
they said, would impose a limit on the
simple betatron. Over about 100,000,000
volts, the electrons would radiate energy
away as fast as they receive it unless
proper compensation were made.

Calculations indicated that such an
effect should be observed from the elec-
trons in the 100,000,000-volt betatron
in the GE Research Laboratory and
that some of the radiation should be vis-
ible light. However, the “doughnut”
of the betatron is lined with silver,
which makes it opaque, thus preventing
any observation. Then it was thought
that perhaps some radiation of the very
short radio waves might be detected,
using methods developed for war-time
radar. But again the search was unsuc-
cessful. Dr. J. S. Schwinger of Harvard
University calculated that while there
might be some slight emission in
the microwave region, the maximum
amount of energy would come in the
shortest wave lengths, either visible
light or the longer invisible waves of
infra-red.

The new synchrotron doughnut is
lined with a transparent layer which
is electrically conducting like the silver
layer and carries away unwanted elec-
trical charges as they accumulate.
Recently a GE laboratory assistant,
Floyd Haber, noticed a curious spot of
light” inside the doughnut while the
synchrotron was operating. After check-
ing to assure that everything was work-
ing properly, the physicists in charge
of the project determined that this was
actually radiation from the electrons
themselves as they moved in their cir-
cular path.

Electron light travels out in a beam
half a degree in diameter, tangent to
the orbit. It comes out ahead of the
electrons. Thus, an observer looking at
the doughnut from a point in the plane
of the orbit sees light from the elec-
trons approaching him, but eannot see
the light in any other part of the tube.
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Because of the curvature of the dough-
nut, the spot is distorted at present. Dr.
Herbert C. Pollock, who has charge of
the synchrotron project, and his asso-
ciates, Drs. R. V. Langmuir and Frank
R. Elder, are preparing a modified
doughnut with a flat quartz window
through which the effect may be hetter
seen. This will permit any part of the
radiation that may fall in the invisible
ultra-violet part of the spectrum to be
photographed, since quartz, unlike
glass, is transparent to these rays.

FM TELEPHONE LINK between
Death Valley, Cal,, and the rest of the
world is the first 150-me FM point-to
point radio in the Bell Telephone system,
a last month’s release from that com-
pany states.

Increasing number of tourists and
business arising from exploitation of
the Valley’s mineral resources necessi-
tated the link, which replaces an older
single pole line.

Radio transmitting and receiving
equipment similar to that used in the
land station of an urban mobile tele-
phone system was installed in the ex-
isting Specter Mountain repeater sta-
tion on the Las Vegas-Reno line, and
in a Quonset hut just outside the town
of Death Valley. This at present pro-
vides two telephone links between the
Jtwo points, nearly 30 miles apart.

Telephone messages from the outside
world reach Death Valley through San
Bernardino. They travel by open wire
to Specter Mountain via Las Vegas,
thence by radio to the Death Valley ra-
dio station, and from there by wire two
miles to the town of Death Valley itself
and 28 miles to the resort areas, includ-
ing Furnace Creek Inn. Telephones in
the Valley region can ring each other
and operator assistance is given at San
Bernardino, Cal.

While Death Valley and San Bernar-
dino are 160 airline miles apart, there

Section of the '"dough-
nut," showing the light.
Since light is thrown
off tangentially by the
speeding electrons, it
can be seen only from
a point where the ob-
server views a section
of the doughnut "end
£
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Items Interesting to

are 251 highway miles and 841 circuit
miles between them.

A 37-mile section of the old telephone
line between Silver Lake and Tecopa, no
longer required, will be abandoned.

-
|

The 150-mc FM relay station at Death Valley.

FACSIMILE newspaper service, inde-
pendent of either a regular newspaper
or radio station, is planned for Spring-
field, Mass., it was announced by the
New England Faesimile Corporation.

Receivers will be placed in homes on
a monthly rental basis.

Programs consist, roughly, of 24 to
32-page mworning editions transmitted
from 3 to 5 am; bulletin service till 3
pm; market reports, business news,
comics and amusement service till 4 pm;
bulletin “run of wire” service till 2:30
pm; and late evening news and sports
finals ’til 10 pm.

Springfield is especially well suited
for the experiment in news distribu-
tion. Its citizens have been without regu-
lar newspaper service for the greater
part of 8 months because of a labor dis-
pute between Sherman H. Bowles, owner
of the city’s 5 newspapers, and the local
printing trade unions and the Newspa-
per Guild unit. During this pericd, they
have heen conditioned to new ways of
receiving their news. For a considerable
period they were dependent on the local
broadcast stations, which expanded
their news programs greatly, and even
printed a daily mimebgraphed sheet.
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MONTHLY

the Radio Technician

A TELEVISION RELAY circuit for
commercial operation between New
York City and Schenectady, N. Y., was
opened last month by the General Elec-
tric Company. The circuit will be ex-
tended to Syracuse later,

The new relay operates in the 2,000-

REVIEW —

is the largest. News items of special
interest to Indians are supplied to
KGAK by the Indian agency at Window
Rock and by other sources elose to In-
dian affairs. Following each newseast
KGAK airs a talk in the Navajo tongue
by a Navajo active id tribal affairs.
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NEW YORK-SCHENECTADY TELEVISION RELAY

megacycle region. Extremely direction-
al, the microwaves are beamed from a
transmitter atop the General Electric
office building in New York City to a
relay station on Beacon Mountain, 55
miles north from New York. From there
they travel 55 miles to Round Top
Mountain where another relay tower
transmits them 29 miles to the Helder-
berg Mountains. Picked up by a third
relay tower there, the signals are sent
14 miles to the Schenectady terminus.

At present the microwave relay cir-
cuit uses sepatate carriers for the sound
and picture components of the signal,
but it is planned to convert the present
system so that use of only one of the
microwave channels is required for
handling both aural and visual signals.
This will be done by the addition of mul-
tiplexing equipment at the two termi-
nals. Incorporated in production equip-
ment, multiplexing equipment would
greatly reduce the cost of constructing
the television relay and as well would
lower the operating. costs.

Television station WRGB at Sche-
nectady now has pending before the
FCC an application to use this circuit
commercially for relaying to the Troy-
Albany-Schenectady area television pro-
grams available in New York City.

The General Electric Company has
been relaying television programs from
New York City for the past 7 years on
an experimental basis.

AMERICAN-LANGUAGE broad-
casts were commenced last month by
Radio KGAK, Gallup, New Mexico, in
a series of Saturday afternoon news
broadcasts in Navajo for the large In-
dian population of the area.

Gallup is the trade center of vast In-
dian reservations, of which the Navajo

RADIO-CRAFT
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CITIZENS RADIO appears to be
closer as Raytheon announces a new
tube which puts out appreciable power
at the high frequencies above 450 mec.
The subminiature type CK608CX is a
high mutual-conductance triode with a
200-milliampere, 6.3-volt heater. It is
only four-tenths of an inch in diameter
and 1% inches long, but will put out
about 1 watt of power at approximate-
ly 256% efficiency in the Citizens radio
band of 460 to 470 megacycles. Reduced
output can be obtained up to 800 mega-
cycles or more.

The photograph of the oscillator
shows the CK608CX operating in
the Citizens band and lighting a 150-
milliampere, 6.3-
volt pilot lamp to
full brilliance. The
CK608CX is used
with a sub-minia-
ture socket similar
to those now com-
mercially available.
The tube may be
soldered into the
socket with some
increase jn operat-
ing efficiency at
these frequencies.

Still needed is a
tube that will oper-
ate from a 1.5-volt
A-battery, for use
in the light pack
transceivers which
will be required for
mobile use.

New Subminiature
High Frequency Pow-
er Tube.
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TELEVISION NEEDS drastic price
cuts on receivers and considerably bet-
ter quality of programs if it is to be an
early success, according to a survey re-
leased last month by The Televiser.

The survey was made among 800 tele-
vision dealers who visited the receiver
displays at the recent Television Insti-
tute held at New York’s Hotel Commo-
dore.

According to the study, the public is
plepaxed to part with $500 for a tele-
vision receiver, provided the instrument
includes AM, FM, and a phonograph.
The present price range for such re-
ceivers, the study indicated, is from
$800 to $2,500.

Over 50% of the dealers thought table
models, the kind most frequently sold
today, should be ticketed from $200
to $300, instead of $250 to $400—the
present price range on standard makes.

Among the hurdles in selling televi-
sion reccivers today, states the Televiser
survey, are:

1. Refusal of apartment house own-
ers to permit installation of antennas:
15.7%.

2. Price of antenna and receiver in-
stallation: 13.4%.

3. Poor quality of programs and not
enough programs: 13.4%.

4. Lack of daytime programs: 11.9%.

5. Lack of merchandise for early de-
livery: 11.29%.

6. High price of receivers: 9.7%.

7. Small size of screens: 6.0 %.

8. Miscellaneous: 8.7% including un-
certainty of set delivery, possible fu-
ture price cuts, lack of set selection,
fear of early obsolescence, desire for
color, problems of clarity of reception,
demand for short term credit.

MAPS MADE BY RADAR were an-
nounced last month by Charles .J. Pan-
nill, president of the Radiomarine Cor-
poration of America. The maps are of
the type used in river navigation, and
were assembled as a nosaic of numbers
(Continued on page 5T)




Portable Recorder-Player

field of recording equipment,

it does have several unique
features which, to the writer’s knowl-
edge, have never been combined into a
1-piece portable unit. The model illus-
trated in the accompanying photos was
developed and built by the writer dur-
ing the long winter evenings while ham
radio was taboo, and the interest
shown by several capable radiomen
spurred the builder to write this ar-
ticle.

Several units have already been con-
stiucted by fellow radio tradesmen and
several more are in process. Cost of
components is surprisingly low, com-
pared to the net price of a manufac-
tured unit of comparable quality, and
its additional features make for a unit
of utmost versatility.

It may be used as a recorder, record
player, radio, or a public address sys-
tem. In its recording capacity, records

LTHOUGH this recorder adds
nothing radically new to the

6SC7

can be cut at either 33 1/3 r.p.m. (tran-
seription speed) or at 78 r.p.m. (speed
of ordinary phonograph recordings).
All recordings may be monitored con-
stantly by a volume-level indicator on
the control panel, eliminating the dan-
ger of overcutting or undercutting and
assuring uniform volume on the finished
disc regardless of the type of program
recorded. When recording from the
microphone, the over-all gain is more
than ample to pick up and record, with
suitable intensity, a normal conversa-
tion anywhere in the average-size room.

A tilt-head microphone with 360-de-
gree pickup (such as the one shown)
will allow the recordist to make many
candid and interesting recordings at
parties and gatherings. Any radio pro-
gram may be recorded merely for the
tuning in. When recording from the
radio, monitoring is done not only
visually by the use of the volume indi-
cator meter, but also audibly, at a re-
duced volume level, through the speak-
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RADIO-CRAFT

Recorder, record player, PA system
and a radio in one instrument

By JOSEPH G. KARNATH, W2RRA

er. The unit also can be used to re-
record any previously cut recording, or
to make copies of any phonograph rec-
ord, simply by plugging an auxiliary
turntable pickup into the RE-RECORD
jack on the front panel. This feature has
proved its worth in many instances
when a certain choice record was sold
out but could bhe borrowed for a few
minutes from a friend. There are many
occasions too, when a recording has
been made at a gathering, that several
of those present may wish a copy rec-
ord. The original may be cut at the
33 1/3 speed and the copies of the de-
sired parts may be reproduced at 78
r.p.m. so that they can be played on
any record player or combination phono-
graph radio.

The re-record feature has been used
also to produce some very unique (but
perhaps rather impractical) efTects.
With the proper manipulation of two
recording blanks and the auxiliary
turntable, the author has recorded a
4-part harmony quartette of his own
voice.

For ease of presentation and for sim-
plicity of wiring and servicing, the
schematic circuit diagram is broken
down into 3 parts: the amplifier chassis,
Fig. 1; the control panel, Fig. 2;
and the tuner chassis, Fig. 3. The units
are wired individually, then installed
and interconnected within the case,

The amplifier (Fig. 1) consists of a
6SJT microphone amplifier stage feed-
ing a 6SCT dual triode, one section used
as a second stage, the other as a phase
inverter, in turn driving a pair of 6Vé
beam-power output tubes in push-pull.
Output is fed from the transformer T2
through the selector switch (Fig. 1) to
the speaker voice coil, cutting head, or
output indicator circuit.

The various positions of the switch
are as follows:

AMPLIFIER PARTS LIST—FIG. |

Tl—Power transformer, Stancor P-8013

T2—Quput transformer, Stancor A-3852
T3—Volume indicator transformer, Stancor A-3856
Cl, C2—0.004+.pf mica condenser

C3—0.1-pf, 40&voli. tubular paper condenser
C4—10-pf, 450-volt
C5—40-pf, 450-volt
C6—130-pf, 450-volt
C7—20-pf, 25-volt
C8, C9—0.05-nf, 800-volt tubular paper condenser
C10, CH—0.01-nf, 400-volt, tubular paper condenser
Ri1, R2—2-megohm, |/3-watt, carbon resistor
R3—150,000-0hm, 1/3-watt, carbon resistor
R4—50,000-0hm, |-watt, carbon resistor
RS—2,000-0hm, 10-watt, wire-wound resistor
R6—500-o0hm, 10-watt, wire-wound reslstor
R7—15,000-0hm, 1/3-watt, carbon resistor

R8, R9—250,000-0hm, |/3-watt, carbon resistor

R10, RI1—500,000-0hm, 1/3:waH, carbon resistor
RI2, R13—5-megohm, |/3-watt, carbon resistor
R14—100,000-0hm, 1/3-watt, carbon resistor
R1S—300-chm, |-watt, carbon resistor

RI16—50,000 Oill'h, | /3-watt, carbon resistot

AUGUST,

4-section, electrolytic con-
denser, Mallory Type FP
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Position 1 —ra-
dio reception; Posi-
tion 2—radio re-
cording; Position 3
- microphone re-
cording; Position 4
—rplayback; Posi-
tion 5—public ad-
dress, blending
microphone, record
playback and ra-
dio simultaneously,
with their respec-
tive gain controls.

The circuit and
several of the con-
stants differ some-
what from the con-
ventional, The val-
ue of the coupling
condensers C1 from

the microphone,
and C2 between the
first and second

stages is consider-
ably lower in ca-
pacity than one
might expeet. This
was done to rid the
amplifier, particu-
larly on low-speed
(331/3 r.p.m.) re-
cording, of any
over-emphasized
bases or boominess.

The 6SJ7. plate
resistor is also low-
er than usual for

TV A
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CASE AND CONTROL PANEL PARTS LIST—Fig. 2
C. H«—Magnehc cutting General Industries Model

ead G.1.-RS0L 2-speed record-
P. U —Crys*al phono ~ing and playback assem-
pickup | bly

Motor—Turntable motor, )
SPKR—8-inch PM dynamic, Jensen PM-8-DS
Sw-l1—Qutput section
Sw+2—Radio section
Sw.3—Phono section
Sw 4-M|crophone sec-

Selection switch, 2-gang,
“4-Pole, S- posmon Cen-
| traleb’ #1415

Sw 5-Turnfab|e motor switch, s.p.s.t. toggle

Sw-b—Amplifier power swm:h s.p.s.t. toggle

Sw-I—Radio filament switch, qanged to R4

N-—Tlurniable motor pilot, I-inch jewel, Y4-watt neon
bulb

3
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D.L.—Dial light, 6-8 volt, on iuner dial

C1—0.02-pf,

600-volt, tubular paper condenser

Rl—Tone confrol '/. megohm

R2—Microphone gain control,

| meqgohm

R3—Phono gain control, | megohm

R4—Radio gain control,

(Sw7)

R5--250,000-0hm,
R6—1.megohm,
R7—25-0hm,

Ity megohm with switch

1/3-watt, carbon resistor
1/3-watt, carbon resistor
I-watt, carbon resistor

J1—Microphone jack, single closed circuit
J2—Re-record jack, single open circuit
Ml—Yolume indicator meter, 0-1 milliampere, trip-

lett 221

S—Speaker disconnect, S5-prong tube socket
P—Speaker plug, 5-prong plug

Crystal microphone—Turner 33X or equivalent (with

the same reason, bu

for as the plate

resistor is decreased the high-frequency
response is increased up to a certain
point. Both these cjreunit peculiarities
definitely reduce the overall gain of the
stage, but this is desirable, as any ten-
dency toward feedback and oscillation is
also eliminated. More than enough gain
is still available,

No direct current or cathode bias is
applied to the first stage. The tube is
biased by rectification of signal voltage
by the grid and developed across the
high value of R1, when the microphone
is spoken into. This allows the cathode
to operate at ground potential and pre-
vent hum pickup through that point.

A small amount of inverse feedback
is incorporated in the 6V6 push-pull out-
put stage, for flatter frequency response

P.L.—ua:.mpliﬁer power pilot, l4-inch jewel,

&-B-volt

and greater over-all stability. This is
done by including two 5-megohm resis-
tors, R12 and R13, from the plates back
to the grids of the 6V6 output tubes.

The output indicator eircuit consists
of another smaller output transformer
T3 and a 6H6 dual diode, which recti-
fies a smadll portion of the output signal
for the 0-1 milliampere output meter.
The series resistor R16 is chosen to
bring the meter to a given point (about
half-scale deflection), for a suitable val-
ue of output which will give the correct
depth of cut.

The power supply, with its 5Y3 recti-
fier, is orthodox except that no filter
choke is necessary. Capacity-resistance
filter C5, C6, R5, R6 is used. This re-

(Continued on page 64)

THE AUTHOR:

Joseph G. Karnath is an old amateur,
having held a Class A license since 1930,
and holds also a commercial radio telephone
license.

A student of electronics and communica-
tions, he was appointed instructor in air-
borne radar theory and maintenance in the
U. 8. Army Signal Corps, after completing
additional courses at Fort Monmouth.

Formally nssociated with Colonial Radio
Corporation, Western Electric Ceo.. and Cur-
tiss-Wright Corporation, where he was
aective in the development of test methods
for radio equipment and in the installation
of telephone and auxiliary power equip-
ment and where he supervised an electronic
test group, Mr, Karnath at present is em-
ployed as electronies engineer by Frederic
Flader, Ine., North Tonawanda, N. Y.

desk stand)

RADIC-CRAFT for

AUGUST,

re47

Top view of recorder and inside of the lid.
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days on 5 meters, and having operated on 5 or 2%

meters from almost every high spot of land in West-

chester and Putnam counties (N. Y.) and on moun-
taintops from High Point, N. J., to Mount Cadillac in Maine,
as W1LAS, it was decided to find a location where a perma-
nent u.h.f, station could be set up for transmissions on all
the u.h.f. bands with interesting possibilities of geographical
coverage.

A friend, who is an amateur astronomer and under-
stands well what amateur radio is, has been very generous
in his co-operation. On his rather large estate a few miles
north of Rye, N. Y., is the highest piece of land to be found
in that area. Approximately 40 miles northeast of the Em-
pire State Building, it rises to an 826-foot elevation. A 50-
foot wooden observation tower, 12 feet square on top, with
a 10-foot, glass-enclosed shack completes the—to us—ideal
spot for u.h.f work.

Installation of 4 kw of a.c. power from the nearest road

| IAVING been active on the u.h.f. bands since the old

By BILL HOISINGTON, W2BAV

almost half a mile away was not easy, but is now accom-
plished, thanks in part to friends with extra wire.

The beam needs were easily met, as the author is the
owner of a beam manufacturing company whose sole pur-
pose is to produce beam antennas with the highest possible
gain. Continued practical experiment has been combined for
years with intensive study of fundamental electromagnetic
theory. The theory studied has not been the so.called “classic
mathematical radio theory” which has produced, among
other things, the sight of thousands of amateurs for a decade
{and still at it!) using close-spaced beams in the belief that
they afford the highest gain. The very first time anyone
maximizes the spacing of a heam he will find out one of the
several errors of popular handbooks and the above theory.
In the words of one of the great physicists, “Mathematics are
of no avail if they cannot be reduced to physical realityl”

At present we have installed on the tower on one corner a
6-meter, 4-element, all Duralumin wide-maximized-spaced

{Continued on page 76)

Left——Top of tower, with 2-meter and 6-meter beams in foreground.
Below—Interior of shack, with some of last summer's equipment.
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oscillator, operating principles of

which can be found in any stan-
dard handbook. The basic circuit of such
an oscillator is shown in Fig. 1.

Two methods of tuning this oscilla-
tor are commonly used. In one method,
the resistor is varied; in the other, the
capacitor, Both methods have been tried
by the author. Both have inherent quali-
ties' that make it difficult for the inex-
perienced constructor to build a unit
along conventional lines—that is, by
sweeping through a large range of fre-
guencies with one movement of the vari-
able element. It is usual for the tuning
ranges to have a 10-to-1 ratio, so the
ranges can run from 10 to 100 cycles,
100 to 1,000 cycles, etc.

The author originally set out to con-
struct such a unit, and from his early
attempts learned (the hard way) a few
things that made him decide to develop
a unit within the reach of the average
home constructor.

HE reader is no doubt familiar
with the Wien bridge or RC audio

Design

The cireuit of Fig. 1 may be consid-
ered as a 2-stage feedback amplifier
with positive feedback between the out-
put of 6J5 and the input of 6SJ7 through
a frequency-selective network R1-Cl1,
R2-C2. When R2 is equal to R1 and C2
equals C1, the circuit oscillates at a fre-
quency determined by the formula

1,000,000
F=e=————

2% x R1 x C1
where F is frequency in cycles/second,
R is in megohms, and C in micromicro-

GILLATO

PART l—General design considerations

Ngildl

farads, This shows that the frequency
varies inversely as the capacity or re-
sistance.

To keep the amplitude of oscillations
as nearly constant as possible negative
feedback is applied to the cathode
through R3 and the lamps L1 and L2.
When the strength of oscillations is low,
the resistance of the lamps is low; lim-
iting the feedback. As the strength in-
creases, more current flows through L1-
L2 and their resistance increases, which
increases the amount of feedback. This
action keeps the signal amplitude con-
stant at a level where the tubes will
not be overloaded.

Two oscillators wefe constructed
along the lines of commercial models
using both tuning systems. With both
models conditions were encountered
that make it difficult for the layman to
obtain professional results. The disad-
vantages of condenser-tuned eircuits
are:

1. Extreme care in shielding and
parts layout is required to prevent the
oscillator from locking-in with the line
frequency or its multiples.

2. The tuning condenser must have
a liberal capacity ratio of 10 to 1 for
a decade tuning range. This is because
C1 must be shunted by a trimmer C3
to compensate for the stray capaci-
tance between the stator of C2 and
ground, which reduces the minimum ca-
pacitance. Shielding must be kept well
away from the condensers to keep the
minimum capacitance low. This offsets
the chance of keeping a 10-to-1 tuning
ratio.

Resistance tuning is generally more

stable and requires

Syl less shielding, but

*CS [ RI

e
OUTPUY it is almost impos-

sible to find dual

6J5

6W/NTY
—a

50K
-potentiometers in
the order of 1 or 2
megohms that
track  sufficiently
well for tuning
purposes. Varia-
tions of 5 to 10%
between the units
are not uncommeon.

=B+

Fig. 1—Basic circuit of Wien oscillator as used in the instrument.
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The following
facts should be
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kept in mind by ‘anyone wishing to con-
struct an audio oscillator.

1. C1 and C2 and R1 and R2 should
be well matched or distortion will be
excessive. A 10% mismatch will develop
about 5% distortion.

2. Coupling condensers C5 and C6
should be large (minimum 0.5 pf) for
good low-frequency response, These con-
densers and associated wiring should
have low capacitance to ground if good
high-frequency response is desired.

3. The feedback condenser C4 should
be large so that its reactance at low
frequencies is low when compared with
the resistance of R3, L1 and L2 in
series,

VWA M
) RT25K R 25K
2 2
SR R
25!1,2 25K >
A BL—]c A B
Q
’1_ _RANGE SW _ 1_
Ry
( VARIABLE
¥ 2rR-R2 ]

Fig. 2—Three ranges with two potentiometers.

4. If the condensers mentioned. in 2
and 3 above are sufficiently large, phase
shift will be kept to a minimum. If
phase shift occurs, single-scale calibra-
tion for all ranges will be impossible.
Deviation from the calculated frequency
will increase with the frequency.

The tuning formula shows that the
curve of the condenser or resistor tun-
ing element will necessarily have a
curve of 1/R or 1/C. Resistors and con-
densers with curves of this type are not
available on the open market. When
standard wunits are used, the scale
crowds at the high end of the dial and
it is almost impossible to read the dial
accurately in this area.

A new system of switching and mul-
tiplying is used in this model. Variables
whose resistance may be reduced by
one-half or one-quarter by a range
switch are used. If R1 and R2 are
varied from full value to half value,
the frequency will vary from a low

(Continued on page 72)
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Radio Set and Serviee Review

presented the serviceman as many

new problems as he anticipated

during the crystal-gazing period
of postwar planning. It appeared then
that all future radios would be equipped
with FM, television, wire and disc re-
cording and a high-frequency transceiv-
er to act as the home station for the
family’s mobile Citizens’ radio, as a
minimum.

Some of these things have come to
pass. Before the end of this year, serv-
icemen all over the United States will
have the opportunity to work with FM
receivers. Television, confined to the
larger centers, is nevertheless spreading
rapidly within its limits, and a num-
ber of firms are doing excellent busi-
ness installing and servicing television
receivers on a contract basis. The Citi-
zens’ radio is still in the future; but
recent developments make it apparent
that a low-drain tube capable of work-
ing in the 460-470-m¢ band may soon
be with us.

Most novel feature of some of the
new sets is their appearance. Radios in
the shape of balls, radios concealed be-
hind furniture-like panels until illum-
inated from within, Studebaker-like
models which point both ways, and some
receivers which cannot be described in
terms of any geometrical figure, are
seen on the market.

The military influence is also appar-
ent in the tendency toward better me-
chanical construction, stronger frames,

Right—
The Emor

POSTWAR radios have not actually
One-World radic.

The Marcola
is strictly a
two-way receiver.

Some unusual designs and developments

and metal cabinets. The General Elec-
tric portable, with its die-cast aluminum
frame, and some of the broadcast re-
ceivers put out by communications
equipment concerns typify this influ-
ence.

A number of sets have novel features
that are really functional. One of these
is the Emerson 1002-1003. It combines
in a 6-tube set a standard 5-tube super-
heterodyne and a special earphone out-
put circuit for listeners who are hard
of hearing. The earphone circuit has
its own output tube, making it entirely
independent of the loudspeaker channel.
Its volume control is paralleled across
the radic volume control, and there
should be no interaction.

By turning the radio volume control
completely down, the set may be used
as a straight earphone receiver, a con-
venience for listening late at night or

6SS7 _n_,125Q7 :
w8 13 (9m mCIOBR
4 4 b3
&l T
RI7 =c
Eiciy
€25 m-s:
EXT. ANT C?3 +3 E‘IS A9
genca 7
® g ;E‘ ;!
£
. =
P2
ok Tom 72 3575GT (N
5 v5
CFASSS
= _uﬁL XTAL
T I 3 15 ry tl -
$ 2
N7v AC/DC b3 |%— e
/N 4| &
A = S i s R I EAL
|.F 455KC 352567  S0L6GT 6557 12547 ssgv i2sqr Iy y OGNEESnT%
v v PHON
¥ 4P, COUPLING WOUND IN COIL : §(- ’6.‘»‘}% |E 83 §

Fig. 1—Schematic of the Emerson 1002-1003. Two outputs are provided, to speaker and earphone, at diffecent volume levels if desired.
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in places where others might be dis-
turbed or distracted by the sound. The
earphone output ecircuit is so designed
that either a crystal or magnetic phone
may be used.

The receiver (Fig. 1) is otherwise a
standard 5-tube superheterodyne, with
a few special features which may in-
terest the serviceman. The filter circuit
is made up of part of the tapped output
transformer and a 1,000-ohm resistor.
The filter capacitors are 50 uf each, in
a dual unit. Tone control for the radio
is provided by switching in a 0.002-pf
condenser from first audio plate to
ground.

Another interesting receiver is the
Hoffman A-700, shown in Fig. 2. The
set has a loop hinged to the back so
that it can be swung clear of the shield-
ing effect of metal components for bet-
ter signal pickup. Made by a Pacific
coast firm, this feature is said to be
especially important in the West, where
large areas are at eonsiderable distances
from powerful broadcast stations.

The loop swings baek into the set for
use in city areas where signals are
stronger. A special compensating cir-
cuit then couples to it (see L1, L2, in
Fig. 2) to compensate for the detuning
caused by closer proximity to metal
chassis parts. Thus the set tunes cor-
rectly with the loop in either position.
Rear of the set is shown in Fig. 3.

Other interesting features of the
Hoffman receiver. are the impedance-
coupled r.f. stage, which uses permea-
bility tuning, and the selenium rectifier.
Originally marketed about a year ago,
it was one of the first receivers to use
this type of rectifier.

Servicing procedure is standard. The
intermediate frequency is 465 ke. A cut-
plate tuning condenser (365-180 uuf) is
used, so there is no padder. The set
uses resistance-capacity filtering. A
1,600-ohm, 63 -watt resistor and two
100-uf, 25-volt condensers filter the fila-
ment current. A 1,000-chm, 1-watt re-

3

I T4 re

-house. Two models are made, both with

sistor and a 30-50-uf condenser pack
constitute the high-voltage filter. All
negative returns are made to a com-
mon bus, which is returned to chassis
through a 0.2-uf condenser and 470,000
ohm resistor.

Another functional variation in radio
set design is shown in Fig. 4. Made by
the American Communications Corpora-
tion, this receiver is designed to fit into

the wall and actually become part of the

a pair of receptacles for plugging in
electric appliances. The de luxe model
incorporates a Telechron clock which
can be set to turn on the radio at any
desired time.

Built for its function of wall installa-
tion, depth of chassis is only 4 inches.
The front panel measures 7% x16
inches, The radio is a standard 6-tube
superheterodyne. Special louvers to dis-
sipate heat are another feature which
adapts it to wall installation.

The Crosiey 56TD is “different” only
in its cabinet. As can be seen in Fig. b,
the chassis 1s in no way modified to fit
the case, though it
does have to be
mounted upside
down,
chassis up under
the dial plate.

Cabinet varia-
tion is more ex-
treme in the Mar-
cola Treceiver, the
radio without a
back. Tuning knobs
are on the top, and
there are two iden-
tical dial windows
on each of the long |
sides of the set.
Speaker grilles are
placed at the ends.

An even more
unconventional re-

(Continued on L.
page T4)

| T4 ¢ o

with the "

Fig, 5—Chassis view of the Crosley 56TD, with |oorp at rear.

1S5 N0 0ET ave AF

Fig. 4—A wall radio, only 4 inches thick.
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Fig. 2—The Hoffman A-700 is éspecially interesting because of its swinging antenna and the compensating circuit used with. it.
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ELECTRONIC COUNTING

A}

e o e e Circuits and methods for counting and measuring

OR the vast new electronic age now
being ushered in by science and in-

dustry, many circuits have been

developed that not only duplicate
man’s ability to count and measure but
perform such functions instantaneously
and with much greater accuracy.

As long as there is some measurable
difference—time, size, color, etc.—be-
tween objects or quantities, electronic
circuits can be constructed to distin-
guish such differences, lending them-
selves to preparation of that informa-
tion for record.

The number of manufactured articles
on a conveyor belt passing a given point
may be counted, regardless of the speed
of the operation. Color comparators can
analyze, segregate, and identify paper
and textile dyes, printing inks, and
other color substances. Articles without
a proper label or wrapping, or defective
in shape or color, may be removed from
the conveyor belt by another electronic
device. Almost, anything from fruit to
nuts, nails, and needles can be graded
and sorted according to shape, size, or
color.

Control functions

Counting circuits receive and accept
uniform input impulses, representing

Fig. 1—Simplified schematic of Sapelael phototube counting system.

2%

A commercial scale-

of-64 counter used in

radioactivity measure-
ments.

Courteay Atomio
Instrument Co.

units to be counted, and then produce
an output voltage in proportion to that
input frequency in such a way that the
frequency of the transient phenomenon
is enumerated accurately.

Impulses to be counted may come
from a microphone, a phototube, an
iconoscope, another electronic circuit, a
manual- or motor-operated switching
device, or other apparatus. Impulses can
be tabulated at almost any rate of oc-
currence, depending upon the control
funetion of a specific counting circuit.

Sorting circuits receive and compare
two or more sets of impulses, represent-
ing two or more measurements of the
size or color of the units to be sorted.
Certain combinations of impulses auto-
matically operate rejection machinery
or switching apparatus, so that specific
units are removed, rejected, or sorted.
Sorting may be according to any com-
bination of color, size, shape, or other
variable factors.

Measuring circuits may use any of
several electronic processes. Impulses of
variable amplitude, representing pro-
portional values of height, width, or
weight of units under observation, are
received and accepted by one type of
measuring circuit in such a way that
the amplitude is an accurate gauge ol
the unit under observation.

Other cirguits,
using the cathode-
ray tube, measure
time intervals and

OD all transient phe-
i nomena with a time
RSN function, such as
COUNTER

voltage, current,
phase, wave forms,

ete.

B+

Modifications of
basic radar circuits

RADIO-CRAFT

By JORDAN McQUAY

measure distance, using the”time fune-
tion of radio waves in space and pre-
senting reflected echo data on an oscil-
loscope.

Impulses applied to measuring cir-
cuits may be of constant amplitude and
equally spaced, or they may be entirely
random in nature,

Basic counter

In its simplest form, an electronic
counting circuit provides one output
pulse for any particuiar number—one
or more—input pulses.

The output pulse can be either a cur-
rent or voltage indication, depending
upon the nature of the mechanical or
electronie indicating device connected to
the counting circuit, Often the output
pulse triggers a blocking osecillator or
one-shot multivibrator, or operates some
type of recorder or visual indicator
directly.

Input pulses may be obtained from a
variety of sources: phototubes, televi-
sion pickup tubes, electromechanical de-
vites, or previous- electronic circuits.
These pulses are constant in amplitude;
they vary only in recurrence frequency. .

Phototube counter

A basic counting circuit which uses a
triode is shown in Fig. 1. Source of in-
put pulses is a phototube. The circuit
actuates a relay, which in turn operates
a magnetic or mechanical counting
apparatus.

o——

¢ 0
3

IiN 10G. Cs rf":.;
-— T o out

Fig. 2—Two diodes used in a “step counter.”

Light entering the phototube causes
continuous current flow. Current pass-
ing through the grid resistor creates a
bias voltage which prevents the triode
from conducting.

Interruption of the light beam reduces
or removes grid bias, allowing the tube
to conduct. Plate current flows, closing
the output relay and operating the mag-
netic counter.

This counting circuit can be used in
a variety of ways, as long as objects

(Continued on page 58)
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1

accustomed to thinking in terms of

almost instantaneous results wher-

ever a flow of electrons is concerned.
Since electronic energy does travel at
the speed of light, we can often ignore
-—for practical purposes—the time de-
lay between the start of electronic ac-
tion and its end result.

Capacitors do take a finite time to
charge. In r.f. and a.f. work, use is made
of the small time intervals usually in-
volved, but we often forget that elec-
tronic action may be delayed many sec-
onds by simple RC ecircuits. Advantage
may be taken of this fact in several
fields. This circuit control can replace
the mechanical delay relay, usually at
a much lower cost; and the delay time
can be controlled accurately over a wide
range. Relays can be made to recipro-
cate, with the times of both make and
break easily controlled by a simple va-
riable resistor. A circuit can be com-
pleted manually—as by pushing a but-
ton—and then can be made to break
itself automatically after a certain
length of time. Such circuits are useful
for transmitter control, actuation of
light blinkers, photographic timing—in
fact, in any use in which inexpensive,
reliable, easily controlled time delays
are valuable.

Fig. 1 shows the basic time-constant
circuit, a resistor and capacitor in series

cap

B

t 5 R [ l

Fig. |—The basic CR time-constant circuit.

iN RADIO and electronic work we are

with a voltage source, in this case, a
battery. If we close the switch S and
wait for the circuit to settle down, the
voltage directly across the capacitor
will equal the battery voltage. For d.c.
the capacitor is an open cireuit. There
is, therefore, no current flow through R,
and no voltage drop across it. The full
battery voltage must be between the
plates of the capacitor.

But note that this is only a voltage.
If we attempt to take power from across
the capacitor into a resistive load, the
circuit will be as in Fig. 2. RL and R
constitute ordinary series loads across
the battery, the capacitor loses its ef-
fect, and the voltages in R and RL di-
vide in the ratio of the resistances.

Consider what happens when we
close the switch in Fig. 1. The positive
side of the battery attracts electrons
from the top plate “of the capacitor.
They are deposited on the bottom plate,
creating the difference of voltage be-

RAQDIO-CRAFT AUGUST,
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tween the two plates, which charges
the capacitor. The electrons must travel
through the resistor, creating a voltage
drop across it. This voltage drop pre-
vents the full battery voltage from
being applied to the condenser plates.
But, as the condenser charges, the elec-
tron stream tapers off and the drop
across the resistor diminishes, allowing
more voltage to be applied to the ca-
pacitor. This, in turn, keeps the elee-
trons flowing. When the maximum
number of electrons—determined by the
condenser’s capacitance—have been
taken from the top plate and deposited
on the bottom plate, there is no further
IR drop across the resistor, and full
battery voltage appears across the
charged condenser.

The time required for this whole op-
eration depends upon the capacitance of

;
[ i

Fig. 2—Effect of loading circuit of Fig. I.

WA
R

the condenser and the resistance of R.
If C is increased (the plates being made
larger or the separation smaller), more
electrons will be displaced from the top
to the bottom plate; the IR drop across
the resistor will increase, and full con-
denser charge will be delayed. If C is
decreased, fewer electrons can flow, and
the process is hastened.

Considering R: if the resistance is
increased, the voltage drop across it is
larger for a given electron stream; and
less voltage is applied to the condenser
at any given time after switch closure
than before. If R is smaller, its IR drop
is less at n comparable time after the
initial application of battery voltage;
and the condenser charges more quickly.

The mathematics required to calcu-
late the time for full condenser charge
are extremely simple. The formula is:
t — RC, with t in seconds, R in ohms,
and C in farads. (For control purposes,
it is simpler to use C in microfarads and
R in megohms.) The time t is the num-
ber of seconds after initial application
of battery voltage required for the po-
tential across C to reach approximately
63% of the battery voltage.

When the condenser is discharged, the
entire process is reversed. The electrons
flow from the bottom to the top plate,
through R. The time required to reduce
the condenser charge (and the voltage
across it) to a given level is again de-
pendent upon R and C. The same for-

1947

mula is used, but t represents the time
required for the condenser to retrogress
from full potential to about 63% of full
voltage. In practice, the discharge time
is very slightly less than charging time,
due to the leakages in the condenser
structure. If a condenser could be built
which would retain its charge indefinite-
ly when disconnected from the charging

T0
CONTROLLED

N CRCUIT

Fig. 3—The simplest time-constent control.

battery, the charge and discharge times
in the time-constant cireuit would be
exactly equal. The difference is not
usually important.

Having constructed a circuit which
will produce an electrical delay, how
are we to make use of it? It must be
remembered that the voltage across the

. capacitor must not be shunted by any

current-drawing load. The use of a
vacuum-tube grid circuit is usually dic-
tated.

Fig. 3 shows a basic time-constant
control circuit. The grid of the tube is
connected through the resistor R to the
battery B, the positive end of which is
grounded. The tube is biased by the bat-
tery to or beyond the point at which
plate current is too small to close the
plate circuit relay RY. The contacts are
therefore open. The condenser from grid
to ground, being an open circuit to d.c.,
does not affect this condition after it
has charged.

If we now close switch S, the conden-
ser discharges almost immediately; the
grid is grounded. At the resultant zero
bias, plate current is large enough to
close the relay. When the switch is
opened, the short across the condenser
is removed. But the grid-to-ground po-
tential required for plate current cut-
off is delayed, due to the time required
for the condenser to charge in the RC
circuit; and the opening of the relay
contacts is delayed by a number of sec-
onds determined by R, C and the bat-
tery voltage.

If the battery voltage is so chosen
that a grid voltage of about 63% of its
valie will cause the relay to open, then
a resistance of 1 megohm and a capaci-
tance of 1 microfarad will cause a de-
lay of 1 second. If the battery is larger,

(Continued on puge 61)
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250-Watt FM-AM Transmitter

PART II—Construction of the r.f. section

By HARRY D. HOOTON, W3KPX

ONSTRUCTION of a 250-watt
transmitter such as this one is
simple. The layout of the vari-
ous components shown in the pho-
tographs (in this and last month’s in-
stallments) is one of the best and, un-
less the constructor has had consider-

able experience with complex circuits,.

should not be changed. The wiring be-
tween the various parts of the trans-
mitter must be kept short and direct.
The r.f. circuits are wired with No.

14, tinned copper, round bus wire. Do
not make sharp bends in the plate or
grid leads; keep these leads well sep-
arated and away from the chassis,

The low-impedance leads, such as the
filament wiring and the link lines be-
tween the feed-through insulators and
the links of the various coils, may be
made of insulated stranded wire, twist-
ed and dressed close to the chassis to
reduce their external fields. I/t is of ui-
most importance that all wiring which

Wide spacing between rf. fields is achieved in this layout.

oF 6

SOuuf

TB-35

50uuf
#

50K
=]

LIJSEE TEXT

000! #‘

006
7y AC g“ 3y

6F6 FIL.TRANS.

HTO 8547

Fig. | The leads running down
28

B4¥250
[ T el i +
T8-35 BIAS o—
17V AC 835 4 7V AC
m |

000!}
006

A
. L3SSEE TEXT
4
006 7] .006 -
5 [ SKV r T VAR.LINK COIL
I%sa g 5MH = SEE TEXT

carries a.c. be kept away from the FM
speech-amplifier circuits and the con-
trol grid of the 6SJ? reactance tube.
Any stray 60-cycle current will cause
frequency modulation of the emitted
carrier. It may be necessary to redress
some of the audio-frequeney leads or
to shield them in order to eliminate hum
pickup completely. The d.c. plate and
screen voltages for the 6F6-G oscillator,
the 6SJ7 reactance tube, and the speech °
amplifier must be adequately filtered.

A good check for frequency devia-
tion due to 60-cycle hum is to tune in
the oscillator carrier on a regular AM
communications receiver which has its
b.f.o. turned on. Any hum modulation
will show up as a waver in the audio
beat note from the receiver. The oscil-
lator signal should be sharp, clean, and
well defined when no audio voltage is
fed to the control grid of the reactance
tube.

The 6F6-G may be used as a crystal-
controlled oscillator for AM phone or
c.w. For FM it is used as a stabilized
variable-frequency oscillator. The plate
tank circuit is then tuned to twice the
grid-circuit frequency; for crystal-con-
trol operation, the plate tank circuit is
tuned to the same frequency as that of
the erystal in use.

For regular v.f.o. operation on AM
phone or c.w. plate and screen voltages
are removed from the 6F6-G and its
associated FM circuits, and the r.f. ex-
citation vqltage is fed to a link on the
6F6-G plate coil, which is also in the
grid eircuit of the TB-35.

Immediately following the 6F6-G is
the Taylor TB-35 beam-power tetrode.
This is a medium-power tube which was
placed on the market after the war. The
TB-35 is very easy to drive, may be
operated “straight through” without
parasities or oscillation, and makes an
excellent frequency multiplier. Although

(Continued on page 68)

TO ANT. COUPLER
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"to 6SJ7" and "to 6SAT" connect to leads on last month's schematic, and tie in the transmitter's FM section.
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Photo |, let—-Extension for the probe tip.
Photo 2, above--The A8 circuit proved O.K.

Zuick Fawlt Finding

By H. E.

iced. By a disturbance test at

the 6HG detector-a.v.c. tube it
was found that the audio section was
operating.

Since.no signal could be received, the
vacuum-tube volt-ohmmeter illustrated
was used to locate the defect in the
stages preceding the audio section.

The r.f. probe tip on this instrument
i less than 1 inch in length. To reach
the plate terminal of some of the tubes,
an extension was made for the probe as
shown in Photo 1. A piece of No. 12 bare
wire, about 2 inches in length, was
soldered to the top of a phone jack. The
jack was a small one, of the type used
on meters, and was drilled out so that
the probe tip would fit and stay in place
while using.

This extension reduces the sensitivity
of the meter, but by using a strong sig-
na] from a signal generator, satisfac-
tory indications were obtained at: the
tube plate terminals.

The arrangement shown in Photo 2
was made, with a signal generator con-

GENERAL ELECTRIC Model
A A-G3 receiver was being serv-
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nected to the aerial and chassis of the
receiver, the common ground lead of the
volt-ohmmeter attached to the chassis,
and the r.f. p1obe contacted to the plate
of the 6A8 converter-oseillator tube,
(This receive: has the following tube
complement: Converter-osc. 6AS8, if.
amp 6K7, det-a.v.e. 6H6, audio-amp
6CB, output 6176, rect. bZ4.)

The volt-obmmeter was set on the
a.c. 30-volt scule and the signal genera-
tor controls were advanced to maximum.
The signal generator’s tuning control
was then varied—since the r.f. probe
detunes the radio circuit slightly—until
maximum reading on the meter was ob-
tained as shovn in Photo 2.

Because of the probe extension and
possible a.c. pickup this reading may
not have been accurate as read on the
meter, but thiz. was of no consequence as
the fact that such reading would change
as the signal from the generator was
tuned in and vut proved that the radio
circuit was passing the signal to this
point-——the plate of the first tube.

The r.f. probe was then moved to the
plate terminal of the second tube—the

Photo 6—Visual inspection locates the short.

6K7 i.f.-amp. tube as shown in Photo 3.

The above tuning procedure was re-
peated but this time no movement of the
meter indicator resulted. It was evident
that the defect was between the plate
circuits of these two tubes.

The meter was then set to read ohms
and a reading taken from the plate of
the 6K7 i.f. and amplifier tube to chas-
sis, as in Photo 4. This test showed ap-
proximately 40,000 ohms, which checked
fairly closely with the value on the wir-
ing diagram.

The ohmmeter was then attached
from the grid of the same tube to chas-
sis as in Photo 5, and zero resistance
was found.

(Continued on page T1)

Photo 3, left—No signal is indicated at the i.f. tube output.

Photo 4, below—Using the Yomax as ohmmeter to find the bad part.
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Dealer Service
Builds YVolume

By JACK TANNEHILL

F you have been a little discouraged
with a small volume eof part-time
radio repair work, or if you feel am-
bitious and want to expand your

present part-time shop, here is a plan
which was worked out and is being put
to practical use by the writer. Besides
bringing in a large volume of repair
work, it offers many money-saving and
time-saving ideas that have proven
their worth in making a part-time radio
repair shop a profitable business.

Many spare-time radio repair benches
are barren countless days of the year
and they often become little more than
a hobby for the radio enthusiast. But if
a radioman has the necessary experi-
ence and technical background to back
up this plan, he can keep busy at the
bench for as much of his spare time as
he desires.

Personal experience has shown which
are best of many possible ways of get-
ting a steady flow of repair work. The
neighborhood sign in front of the home,
while it is important in identifying
oneself, at best will attract people only
in the immediate vicinity and probably
will not bring in more than a dozen re-
ceivers a month. Exceptions of course
are the shops that have been established
for a long time and are well known, or
those which are located on a street
where a great deal of traffic passes.

Door to door leg work will bring some
results, but too much time must be de-
voted to this method. Direct-mail ad-
vertising, while inexpensive and easy,
in the author’s experience was not an
effective means of getting repair busi-
ness. Local newspaper advertising may
be a good medium, depending on the

30

community served. To be worth while, it
must be continuous; and it soon becomes
an expensive item.

Dealer servicing

But the best method yet developed,
and one which is guaranteed to bring
in plenty of work, is wholesaling!
Wholesaling radio repair work on a
large seale is not new, but it is not often
encountered in a spare-time business.
Perhaps the part-time devotee does not
feel up to the responsibilities wholesal-
ing might entail, or he feels his profit
margin will be small. Wholesaling will
cut slightly into the profit per job, but
the much greater volume it brings will
more than offset that; and it can very
easily be the method of making your
repair busjness worth-while and profit-
abley

Believing that this is an advisable
plan to follow, how can one establish
himself as a part-time wholesale radio
repairman? Taking for granted that
you are capable as well as desirous of
expanding a part-time business, your
first step is to make contacts with sev-
eral reputable retail outlets that feature
radio and appliance sales in your com-
munity. Try to interest the proprietors
in a radio repair service setup in which
you will do the repair work for them on
a wholesale basis, the service to be ad-
vertised under their name, as their own
service. Choose one, or even two, of these
who appear sympathetic with your idea.
Naturally you will choose firins with
established reputations, that are aggres-
sive in their appliance sales, and that
have a full line of new radios to sell.

Your approach in selling this idea to

RADIO-CRAFT

" servicing permits these very small inventories.

Me. Tannehill at his own repair bench. Small
parts are kept in jars on top shelf—just out of
sight-—and entire tube stock is at left. Dealet

a merchant should be to show him the
advantages in having a service depart-
ment of his own. Stress the fact that the
service will bring additional traffic into
the store, that it will be a great help to
him in selling new radios, that it will
lead to closer cooperation with distribu-
tors who naturally favor service-dealers
over*dealers without a service depart-
ment. Mention the fact that he will have
someone available to service the new
radios sold by the store and which are
coming back for repair, thus eliminating
the wait on replacements and adjust-
nfents by distributors. Last but not
least is the income the merchant will de-
rive from his commissions or markups
on the repair jobs. This is a substantial
item and more than pays for his time
in handling the incoming repair jobs,
collecting, ete.

Agreement and records

No written agreement or contract is
in effect between the service shop and
the retail store; it might be a good thing
to have, but a merchant usually does not
want to be burdened with such detail.
Repair tickets have been printed, and
one is kept at all times with each radio
brought in. The dealer in this case hap-
pens to be very co-operative and, if he
can, he learns the complaints of the cus-
tomers and notes these on the reverse
of the repair ticket together with any
wishes of the customers, special work
required, ete. Arrangements are made
to pick up radios to be repaired at the
closing time of the store each day. They
are returned to the store the next morn-
ing if possible. A local delivery service
has been found useful in making these
pickups and returns, for a very small
fee each week. This is a great help since
the repairman is not always able to get
to the store in time to pick up the re-
pair jobs before closing time. This de-
livery service is alse used to pick up
large radios at customers’ homes, and
thus helps to cut down on home service
calls,

Closer and more elaborate bookkeep-
ing is necessary in these associations
than might be needed by a repairman
working independently. An invoice is
issued to the store for each repair job,
covering the wholesale charges to the
store, and an entry is made in a ledger
for each invoice. This same entry in-
cludes the date, the customer’s name,
radio model number, and work per-
formed. The work performed need not
appear on the invoice but can be shown
on the repair ticket kept with the radio.
A notation is made beside each entry in
the ledger when the invoices are paid by
the store. Collections can be made from
the store monthly or weekly and each
invoice that is paid is marked and ini-
tialed for the store’s records. Repair
tickets, invoices, and statements with
your name printed on them can be

(Continued on page 63)
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Dscillators —

Mixer circuit serviee problems

SCILLATOR circuits used in

radio receivers vary in design,

but it is possible to classify

the various types into broad
categories by the type of tube used.
Tubes more or less commonly encoun-
tered are: 1A7, 12SA7, 6A7, 27, 7J17,
7C5. The 6A8 and 6AT7 are electrically
equivalent,

6A7
T

—AA
YVVo

6F
Fig. |—Oscillator section in & 2-band set.

One of the most widely used is the
6A7, or 6A8. Fig. 1 is a breakdown of
the oscillator section of a standard mix-
er circuit in a 2-band receiver (the At-
water Kent 545). The circuit is the
usual tuned-grid, plate-tickler, or feed-
back-coil type. When S is closed, the
0.0057-uf condenser C2 acts as a shunt
and operation on the high-frequency
range is secured. Opening S cuts A2
into the circuit, in series with C2. As
A2 is a series trimmer, it may be ad-
justed at the low-frequency end of the
high-frequency range, with S open. Al
may be adjusted at the high end of the
band. A3 is a series padder which may
be adjusted at the low end of the broad-
cast range.

The code numbers are from the manu-
facturer’s schematie, which may be con-
sulted in a circuit manual. As this man-
ufacturer no longer is in business a re-
placement oscillator coil will not be
available should the original fail. If the
owner wants to retain the high-fre-
quency range, you can attempt repair of
the original coil.

If broadecast-band reception alone is
desired, the circuit can be modified as
shown in Fig. 2. An adjustable coil may
be used or a standard type may be ex-
perimentally moedified, taking off or
adding turns slowly to get proper track-
ing. Note that C3 and A3 capacitance
values are additive and that C3 merely
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By JACK KING

establishes the minimum, making tun-
ing less critical. If necessary, a single
variable paldder having a maximum ca-
pacitance equal to the maximum of A3
plus C3 could be used as a replacement.
Capacitance values can be checked on
a bridge. If the oscillator doesn’t work
after instal ation of a new eoil, reverse
the leads to the tickler coil in series with
the anode gid and note the results. The
correct phase relationship is necessary
for oscillation.

A receiver (Philco 60) using a differ-
ent oscillator arrangement but also em-
ploying a 6A7 is shown in Fig. 3. The
tickler or feedback coil is in series with
the anode grid and goes to resistor 14
and B-plus The r.f. is by-passed to
ground through C13 and C12. A break-
down in C13 applies the positive volt-
age of the E-supply through 14 and the
grid coil of 15 to the first grid of the
6A7, causingz 14 to burn up. The tickler
winding may also burn out. This is a
somewhat common service trouble in
this model. The grid leak is resistor 10.
Whether or not the osctllator is func-
tioning can be determined by connect-
ing a d.c. voltmeter across 10. The

terminal of 10 connected to 13 should
be negative with reference to the 6A7
cathode.

The 12SA7 is very commonly encoun-
tered. The oscillatoer circuit of the RCA
1X and 1X2 is somewhat unusual. Refer
to Fig. 4. In place of the usual grid
condenser, a small coil connected to the
oscillator grid couples the grid capaci-
tively to the oscillator tank circuit. If
a standard or universal oscillator coil
must be used as a replacement coil in a
receiver having this type of circuit, a
50-upuf condenser may be connected be-
tween the oscillator grid and the un-
grounded terminal or stator of the os-
cillator tuning condenser. A very com-
mon trouble in this type of circuit is an
open in the section of the oscillator coil
connected between the 12SA7 cathode
and B-minus.

The Emerson FU in Fig. 5 also uses
A coupling coil for the grid.

The 1A7-GT is similar in some re-
spects to the 6AT or 6A8. The directly
heated cathode requires d.c. for opera-
tion. A common complaint is failure of
the set on the low end of the tuning
range. This may be due to lower than

Service benck of William Porter, Los Angeles, an advocate of signal tracing service methods.
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normal filament or plate voltages. So
far as the filament is concerned, lower
than normal voltage may be due to leak-
age in C30 (not shown) which can be
checked by replacing it, or to a loss of
emission in the 117P7 rectifier used
with this receiver. Faulty filter con-
densers may lower the plate as well as
the filament voltages and can be

Fig. 2—Repairman’s modification of A-K 545,

checked easily by the replacement
method. Aside from the fact that tubes
used in signal stages are operated with
d.c. on the filaments, the set is similar
in many ways to an ordinary a.c.-d.c.
type, which is true of 3-way portables
in general.

Low line voltage commonly causes
failure of such sets. One possible solu-
tion lies in the use of a constant-voltage
transformer connected in the circuit be-
tween the radio and power line.

In Fig. 6, a fairly modern set is
shown. By way of contrast, Fig. 6 shows
an old-timer. A 27 functions as an oscil-
lator in this Philco 70. The signal volt-
age at the oscillator plate is applied to
the tickler or feedback coil through con-
denser 15. Flux about the coil is de-
veloped and links with the grid section
to induce a feedback voltage in the
proper phase to cause oscillation. The
oscillator signal is induced in the grid
circuit of the 24 first detector threugh
coupling of the coil in its grid return
eircuit, The r.f. impedance to ground of
the 24 first detector and 27 oscillator
cathodes is kept low by the condensers
marked 12. Fixed bias on the oscillator
is obtained from the voltage drop across
the 4-b section of the receiver’s voltage
divider, connected to point G. The oscil-
lator grid automatic bias due to oscil-
lator action is obtained through grid

current flow in resistor 11. If condenser
15 develops excessive leakage or a short
circuit; the tickler coil may be burned
out, or resistor 16 may fail. A short cir-
cuit in condensers 9 or 10 will remove
the automatic bias and the oscillator
will stop functioning properly. The loss
of bias due to this cause will be com-
pensated by the regulatory effect of the
cathode circuit resistance in the voltage
divider (not shown),

The bias from the voltage divider is
dependent on the cathode current of the
first detector. A loss of emission in this
tube reacts on the oscillator, reducing
the cathode resistor voltage drop. An
open 24 first detector grid circuit
causes a reduction in cathode current.
This, in turn, affects the oscillator. A
short circuit in condenser 12 in the
cathode circuit of the first detector
would affect the oscillator bias as well
as the first detector bias.

A more modern circuit is that of
Philco 40-180 shown in Fig. 7. A type
7J7, somewhat similar te the 6KS8, is
used. The arrangement permits modula-
tion of the electron stream within the
tube at the oscillator frequency. The os-
cillator plate traces to resistor 29 and
B-plus. The oscillator signal voltage is
applied to resistor 25 through condenser
22. Obviously, if 22 opens up, the oscil-
lator won’t function normally. The r.f.
voltage across 25 is applied to coil 5-6 of

12SA7 T

75-1604
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Fig. 4—Modern oscillator in RCA 1X and 1X2.

18 through 19A. The current through
5-6 of 18 develops magnetic flux which
links with the secondary to induce a
feed-back voltage for oscillation.

The .oscillator grid traces to the push-
button switching circuit and to terminal
1 of 18. The oscillator grid return to

through 1-243-4-6-5 and re-
sistor 25. Thus 25 serves

as a grid leak for automat-
ic biasing of the oscillator
grid, and its ungrounded
terminal should be nega-
tive with reference to
ground if the oscillator is
working.

If the set works on man-
ual tuning but not push-
button tuning, look for a
fault in the switching sys-

ground is then made
@ﬂtgua

Fig. 3—The 6A7 oscil-
lator in the Phileo 60.
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p. tem or in the components
JEF 200 1 used in push-button tun-
= : 9 ing circuits and vice versa,
T0 AVC » B+
1N

10K |25K l
____C—I\AN_

Fig. 7. right—Oscil-
lator breakdown, Phil-
co 40-180, a common
push button receiver.
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Fig. 5—Oscillator-mixer in a 1.5-volt radio.
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Fig. 6—OId 2-tube oscillator-mixer circuit.

Special oscillator job

Another common set is the Philco
42-1008. A breakdown of the oscillator
when switched to phono.operation re-
sults in Fig. 8. The arrangement is very
unusual. An r.1. voltage at the 7C5 plate
is applied to 16 through 25. By trans-
former action, a voltage is induced in
the 2-1 section of 16 which is out of
phase with the voltage in the 2-3 sec-

(Continued on page 5l)
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Decade Box For
Capacity Tests

OR the average ham, experimenter,

servieceman, or owner of an amateur

laboratory the measurement of val-

ues of voltage) current, resistance,
capacitance, and inductance presents no
great problem. With the garden variety
of volt-ohmmeter plus maybe a simple
form of capacitance and inductance
bridge it has been possible to measure
these quantities with speed and a degree
of accuracy sufficiently high for ordi-
nary uses.

Developments of the war period plus
postwar progress have opened to the
specialized technician fields which were
hardly dreamed of a few years ago.
The technician who is conversant with
the trend realizes that the old days of
approximation of values is fast disap-
pearing. Even now the demand for oscil-
loscopes, high-range voltmeters and
ohmmeters,\acuum-tube voltmeters, and
signal generators which will cope with
the requirements of these new develop-
ments far exceeds the supply. It is just
as evident that even greater accuracy
will be necessary as time goes on. With
these concepts in mind we present a
capacitance decade which should be a
“must” for the workbench of the seri-
ous radio man.

For the radio serviceman, its uses
are many as a substitute capacitor in
receivers, amplifiers, and similar appa-
ratus. Clipped into control circuits it
will afford a better check on the value
that should be replaced. Similarly used
in coupling or by-pass circuits, it will
become increasingly valuable as an aid
to improving already operating receiv-
ers, and as a speedy servicing tool.

The precision of a unit of this type is
dependent upgn the accuracy of the
components used in its construction.

R N,

By R. L. PARMENTER, WIXJF

This in turn will depend upon the re-
quirements of the user as well as the
amount of money expendable. One lead-
ing manufecturer of laboratory stand-
ards produces a decade with only three-
quarters the range of this unit with a
tolerance o° 1%. The price closely ap-
proaches $100, which is probably more
than the 1iverage serviceman would
care to pay. On the other hand a lead-
ing capacitor manufacturer turns out
decades with 5% tolerance at a cost of
approximately $14. The cost of this
unit will b: somewhere between these
two values depending upon the com-
ponents uscd.

Construction of a capacitance decade
should present no great difficulties to
either the beginner or experienced build-
er. However, a few things should be
kept in mind when choosing compo-
nents and in the actual wiring. Since
this umit h:ais capacitangce values which
are relativ:ly small, 23] stxay capaci-
tances must be kept to a minimum if ac-
curacy is t» be retained. When wiring,
use bus bar to maintain the best pos-
sible stabilty. Do not permit any two
conductors to run closely parallel to
each other. All joints must be well sol-
dered and should be mechanically solid
before soldering, so as to prevent errors
from creep ng in as time goes on.

For the :witches used we cannot rec-
ommend tou strongly the General Radio
Type 380-P’S. This is a switeh which
has been «specially developed for its
low capacity, low loss, and positive con-
tact as well as for
convenience of op-
eration,

In this unit the
4 capacitors used
are wired to their
respective  termi-
nals, and construe-
tion of the switch
permits paralleling
the proper values
so that merely ro-
tating the pointer
will provide a se-
quence of values of
1 through 10, in
their proper order.
|  This is obviously a
4 very great advan-

Back-panel view, showing the four special low-capacity swltches
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of operation is concerned. These
switches are provided with pointer, dial
plate and mounting screws and stops,
and present a professional appearance
when mounted on the panel. However, if
the cost of these units does seem pro-
hibitively high, then toggle switches
may be used at a considerable saving,
keeping in mind, however, that stray
capacitance may be picked up and poor
contacts may cause trouble. Closing
1 or 2 switches will give any value be-
tween 1 and 10.
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We have not gone into details of con-
struction. The simplicity of the unit
makes it unnecessary. We believe that
a decade of this type will find increas-
ing favor and use in the workshop of
the serious radio and electronies work-
er as time goes on and the demand for
greater accuracy and precision stand-
ards becomes more necessary.

Parts List

Switches

4 General Radio Type 380-PS, complete with point-

ers, dial plates and screws;

or 16 toggle switches (anhcapacufy type if pose

sible}.
Capacitors
| each—Aerovox silver micas, Type 1,479, 1,000 v
test {standard tolerance 5%, but may be had up
to 19 at additional cost.

0.0001, 0.0002, 0. 0003, 0. 0004
0.001, 0.002, 0.003, 0.00

I each—Acrovox standard mlcas Type I650 1,000
v test 0.00, 0.02, 0.03, 0.04 or
1 each—Aerovox mldqet tubular, metal-cased
paper, oil impregnated, and onlf‘lled, Type 689,
600 v.
Aerovox tubulars, Type 684, 600 v (These come in
values of 0.1, 0.2, 0.15, and 0.25, so values should
be selected to make up units measuring 0.1,
0.3, and 0.4.)
{All the above capacitors should be selected at
your jobber's by measuring them against a capaci-
tance bridge, or have your jobber order them
special from the manufacturer at the tolerance
desired.
bakelite panel 8x 9 inches
cabinet 8x 9x 4 inches
binding posts—Eby combination type; wire, phone
tips, of banana plugs.

=
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Ultrasonics, the study of mechanical vibrations above the hu-
man hearing range, is finding new gnd important applications,

ULTRASONIC PRINGIPLES AND CIRGUITS

LTRASONICS, or supersonics, is
the study of those vibrations of
air, water, metal, or other me-
dium that occur at a rate so fast

that they cannot be heard by the human
ear. The average human ear can hear
as sound air vibrations of frequencies
from about 30 to 15,000 cycles per sec-
ond. Other vibrations of from 15,000 to
25,000 cycles are perceptible by some
people, not as sound but as “character-

istics” or timbre of some lower-fre-
g - 2%10% <— EASILY PRODUCED BY QUARTZ XTAL
B «—HIGHEST FREQ, BY MAGNETOSTRICTION
<— USED-BY BATS 1N THEIR"RADAR"
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Fig. 1—Spectrum of mechanical vibration.

quencey vibration. Fig. 1 is the sonic and
ultrasonic vibration spectrum. Ultra-
sonic vibration is interesting to radio
experimenters, not only because its gen-
eration and detection usually involve
electronic devices and because of its em-
ployment in some systems of television,
but also because the theory of ultra-
soniecs is very similar to that of the high-
er audio frequencies often sought after
in radio and amplifier design but very
rarely attained.

Most radio experimenters know that
the higher audio frequencies are emitted
over only a small angle from a loud-
speaker diaphragm. At ultrasonic fre-
quencies, a pulsating diaphragm pro-

4

By J. W. STRAEDE

duces waves more like a parallel beam
which spréads out to an almost negligi-
ble extent. The variation of directional
characteristic with frequency is shown
in Fig. 2.

Ultrasonie vibration occurs in nature.
Some of the higher-frequency air vibra-
tions produced by a cricket are inaudi-
ble to the human ear but can be detected
by a special type of microphone. Some
animals have the ability to hear these
extremely high (20,000- to 45,000-cycle)
frequencies. The obstacle-avoiding sys-
tem of the bat is an ultrasonic equiv-
alent of radar. (Radar, Bats, and
Supersonics, Rap10-CRAFT, April, 1945.)

Generation of ultrasonics

Early methods of generating ultra-
sonic vibration in the laboratory in-
cluded the use of whistles, driven by
compressed air, and the rubbing of a
metal rod, the natural frequency of
which was above the audio range. To-
day, this high-frequeney vibration is
produced by a vacuum-tube oscillator of
a type intermediate between r.f. and a.f.
and a suitable “loudspeaker.” The latter
is usually one of three types:

1. ribbon (something like" an over-

grown ribbon “mike”),

2. piezoelectric,

3. magnetostrictive.

The second type has been used as a
“tweeter” for wide-range audio ampli-
fication and depends for its action on
the change in shape of a quartz, tour-
maline, or vrochelle salt crystal in an
electric field. The magnetostrictive gen-
erator consists of a nickel, cobalt, or
iron rod, around which high-frequency
current flows in a coil. The rod vibrates
lengitudinally, changing its length ac-
cording to the current. At one end of the
rod ‘is fastened an aluminum disk or
diaphragm, about two inches in diam-

ALL ULTRA-SONIC
= S DIRECTION
|
v TRAHIGH

LOW HIGH
Fig. 2—High-frequency waves are directional.

eter. Instead of a rod, a roll of nickel
foil or a number of laminations can be
used to reduce the eddy current loss.
The resonant frequency of a magneto-
strictive rod is almost inversely propor-
tional to its length.

RADIO-

Condenser loudspeakers with tiny,
very tightly stretched diaphragms have
also been used.

Typical h.f. oscillators and ultrasonic
generators are shown in Figs. 3 and 4.
In Fig. 3-a, L, and C are chosen to res-
onate at the desired frequency. The coils
in Fig. 3-b are less critical, but may
have a natural resonant frequency near
that of the rod.
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Fig. 3-a—A circuit for a quartz transducer.

©B8erc. 2A 3erc.

-
ALUM. DISC

T e
NICKEL I"Siew

Fig. 3-b—Low-power magnetostriction circuit.

Ultrasonic vibration in metal has
been detected by the presence of ripples
in a pool of oil on its surface, in air by
its cooling effect on a platinum-resist-
ance thermometer, and in liquids by
suitable types of microphones. The lat-
ter, of course, can also be used to detect
air vibrations. Ultrasonic vibration in
air will deflect a Rayleigh disk just as
sound does.

The microphone is connected to an
amplifier designed on the lines of the
video amplifier in television, i.e., de-
signed so that the higher frequencies
are NOT attenuated.

High-frequency microphones

Various types of microphones are em-
ployed. Crystal microphones of the

(Continued on page 66)
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Miller-Effect FM

How a former annoyance can be put to work

trol circuits and frequency modu-

lation were developed, Miller Ef-

fect was considered only a trouble-
some characteristic of vacuum tubes, to
be overcome by certain circuit modifica-
tions. The Miller effect, or the effect of
tube gain on the dynamic input capaci-
tance of a vacuum tube, has recently
been put to useful work in a number of
ways, and has particularly interesting
possibilities as to producing frequency
modulation in the simplest possible
manner. At least one commercial FM
manufacturer uses the Miller eff&i! in
the modulator circuits'.

The dynamic input capacitance of a
triode depends not only upon the grid-
cathode and stray capacitance, but also
upon the product of the grid-plate ca-
pacitance and voltage amplification of
the tube’. Thus the actual input capaci-
tance of a triode under gperating condi-
tions becomes:

Input capacitance —

Cs + Cr (1 4 A cos 9)
grid-cathode tube capaci-

B EFORE automatic frequency-con-

where Cx —
tance,
Cr = grid-plate capacitance,
A — voltage amplification of tube alone
P
( I
[

# — phase angle of load impedance in
plate circuit.

With a résistive load in the plate cir-
cuit, we may omit cos # from the form-
ula, since ¢ would become zero and cos ¢

1. Our formula then becomes:

Input capacitance == Cx + Cr (A +
1). Thus it ean be seen that the input
capacitance will depend largely upon
the magnitude of A, the voltage ampli-
fication of the tube.

For pentedes we have an additional
capacitance of the grid screen (Cs)
which must be considered, and the form-
ula (for resistive load) becomes:

Input capacitance Ci = Cx -+ Cs + C»
(A +1).

The component Ce (A 4 1) now be-
comes the smallest factor of the three,
because of the small amount of grid-
plate capacitance in a pentode; but
since the amplification may become
quite large, the factor is very important
in frequency-control systems.

The simplified schematic of Fig. 1
shows how this effect is used by Federal
Telephone and Radio Corporation for
frequency modulation in their transmit-
ter. In this circuit, the Hartley oscilla-
tor, using a 12J5, has the grid circuit
of a modulator tube (6AB7) shunted
across a portion of the tank circuit
which comprises the frequency-deter-
mining component. Audic voltage ap-
plied to the grid of the modulator varies

1. Federal Telephone & Radio rp.

2. Terman: Radio Engincers’ Handbook (pp.
468-472)
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the grid biiis of the tube, effectively
changing th2 input admittance. With a
resistive load, the input admittance is
purely capa:itive, and the effective in-
put capacitz nce, varying in accordance
with the audio voltage, frequency-modu-
lates the oscillator tube.

The Miller effect provides a number
of possibiliiies for the experimenter
both for p:-oduction of FM and the
stabilization of the center frequency. It
can be used.in highly simplified circuits
entirely suitable for amateur FM trans-
mitters.

The electron-coupled oscillator, for
example, muy be thus adapted. Chang-
ing its screcn or plate voltage causes a
shift of frequency, but in opposite direc-
tions. That is, an increase in sereen
voltage causes a decrease in resonant
frequency, and an inerease in plate volt-
age causes an tncrease in resonant fre-
quency. For this reason, where the ratio
of voltages on sereen and plate—taken

12JSwsren osc.  BA B 7reactance woo.

by HAROLD E. ENNES

from a common bleeder supply—is cor-
rect, small deviations of plate supply
voltages do not affect the operating fre-
quency, because of the compensating
action of the two parameters. It is obvi-
ous that modulation of any element of
the tube would cause both frequency
and amplitude modulation, the ampli-
tude modulation being removed by fol-
lowing class-C stages of the transmitter.
Simultanecus modulation of the screen
and plate circuits would preduce FM
with very slight modulating voltage.
The important problem involved in
this procedure is finding the correct
ratio of operating voltages to allow a
linear change of frequency with am-
plitude of modulation. The amount of
frequency deviation for communication
and amateur purposes need not be more
than about 15 ke or 7.5 ke on either side
of the mean carrier value. The amount
of frequency deviation for a given mod-
(Continued on page 47)
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ITH the price of good test

equipment what it is today,

the part-time radio service-

man may find it better to
have a homemade tester than no tester
at all.

This® volt-ohmmeter was constructed
with parts obtained mainly from the
junk-box (may it always be overflowing,
God bless it). The case was originally
a cheese box that was taken apart very
carefully so as not to split the wood.
It was then cut to the desired size,
nailed and glued together, the brand-
name markings being left on the inside,
and given a good sandpapering. It was
then given a coat of dark mahogany

o . L5MEG +
PETLLL LS o 1.5KY0C
L e
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PHONE TIP JACK N°® 8 LUG ON SOCKET

Fig. 1—Circuit includes 3 test condensers.

stain. The outside dimensions of the
case are: length, 5 inches; height, 2%
inches; width, 3% inches.

It is also advisable to drive in 4 rub-
ber-headed nails at the bottom corners
of the case to prevent it from marring
a customer’s radio cabinet, when check-
ing a radio in his home. They also give
the tester a more professional appear-
ance,

Wiring this tester should not be
difficult, but as a precaution, before
testing any source of voltage, make cer-
tain that all the connections are wired
correctly, otherwise you might possibly
burn out the meter. Fig. 1 is self-ex-
planatory.
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The range selector switch is
nothing more than an octal-wafer
tube socket that was placed under
the top panel and in which %-inch
holes were drilled to match the
holes of the octal socket. To select
the range all you have to do is to
plug one of the test leads into the
desired hole of the tube socket.

The meter is 2-inch size, 1,000 ohms
per volt, 0-1 ma. The original scale was
not suitable for a volt-ohmmeter, so a
meter scale of the type shown was ob-
tained and glued on top of the original
one.

The zero-ohms adjuster is a 1,000-
ochm wire-wound control, salvaged from
an old discarded tester. The ohmmeter
range is 0-300,000 ohms. The d.c. volt-
age ranges are 0-15/150/300/1,500
volts. The resistors used to construct
this tester should be as accurate as can
be obtained; they should be rated % to
1 watt. The insulated type is preferable,
to prevent the possibility of a short
cireuit,

Besides being used as a volt-ohm-
meter, this tester has at least one other
function—38 condensers are placed in-
side the case with one end of each ter-
minating at the range selector switch.
The built-in condensers are a consid-
erable time saver. Instead of having to
hunt for a eondenser to jump the sus-
pected defective one, you will always
haye the mwost popular sizes right in
your tester.

The capacitance sizes wereé chosen
very carefully to get the most efficiency
from the smallest number of condensers
in the case. There is a 16-uf, 450-v,
tubular condenser that can be utilized
to jump across almost any filter con-
denser you may suspect to be open.
There is also a 0.05-uf, 600-v condenser
that can be used as a substitute for a by-
pass, line, a.v.c,, blocking, coupling, or
audio deccupling condenser. Finally,
there is a 0.01-uf, 600-v condenser that
can be used as a substitute for a
coupling or plate condenser. If condens-
ers are not needed, the points can be
used for other test purposes.

The various range settings on the
tube socket are arranged as shown in
Fig. 2, The negative tipjack test lead
does not have to be removed for any
range you may wish to seleet. This adds
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Swctetes

to the convenience of operating the
tester.

This system is cheaper and more com-
pact than using a switch, and is far
quicker to wire up when constructing
the meter. It is also safer to use than
a switch type, as there is less danger
of putting the pin in a wrong jack
than there is of turning the more-easily
moved switch to a wrong point.

The batteries are the pen-light type,
which will probably last much longer
than a year with normal usage.

This tester, because of its simplicity
and low construction cost, should prove
shighly useful to many newcomers in
radio. Even old-time radio servicemen
who don’t want their good test equip-
ment subjected to unnecessary abuse

but TOP VIEW OF SOCKET 1.5 Ky

a %—l\

05u e QA 3c} 300V
g Tl | 29 EV
A)HMS ISivE==:

NEG © OHMS
Fig. 2—Connections to the socket terminal.

might find it useful as a pocket-sized
portable meter for their outside service
calls, as it enables them to have both
hands free to carry a radio chassis. It
may also be used in the repair shop as
a spare test meter.
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JAn interior view, showing the extra condensers.
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Travellers’ 2-Tuber

ERE -is a two-tube a.c.-d.c. midg-
et containing a minimum of parts
which can be packed neatly in a suit-
case or overnight bag. It has given
loudspeaker reception above expecta-
tions at such widely separated points
as Honolulu, San Francisco and De-
troit. About the size of a box camera
and weighing a little over two pounds,
the Separation Special has worked
well everywhere it has been tried
except in a Pullman car washroom,
where efforts to pick up the final game
of the World’s Series, using the elec-
tric razor current, proved futile.

Designed and completed in a week
when the author* was in Honolulu con-
templating early return to civilian stat-
us, the tube line-up was determined by
what was available there at the time. It
turned out to be a somewhat unlikely
combination of a 117L7-GT as rectifier
and beam power amplifier and a 3A8-
GT with the pentode section as r.f. am-
plifier and the triode as a plate detector.

The 3A8 also contains a diode, but
experiments proved that circuits using
it as a detector—with the triode as first
audio amplifier—did not give results
comparable to the final design.

The problem of obtaining a 50-ma
d.c. for the 3A8 filament was sclved by
placing the filament in the cathode cir-
cuit of the 117L7 (beam power section).
The 3A8 filament is not only heated to
the proper value by the 50-ma cathode
current of the power amplifier, but also
supplies part of the necessary cathode
bias voltage for that tube. The rest of
the bias for the power amplifier is sup-
plied by a 75-ohm %-watt resistor. To
prevent hum and degeneration a_100-
mf, 10-volt electrolytic by-pass con-
denser is connected across resistor and
3A8 filament,

Another important point to remem-
ber is that the pentode end of the 3A8
filament must be the end which is con-
nected to the chassis. This permits
operation of the pentode section at zero
bias while the triode section grid is
negative with respect to its filament by
the amount of the drop across the pen-
tode filament (1.4 volts). This is suf-
ficient to provide the approximate cut-
off bias required for operation as a
plate detector and saves a resistor and
condenser otherwise needed.

The rest of the circuit is fairly con-
ventional. The filtering provided by the
two 40-uf condensers and the 500-ohm
resistor, is so good that no hum was
noted even on the 25-cycle current
available when the author made a side
trip to Canada.

Contrary to expectations the 3A8 has

*Ex-Chief Instruetor, fire control radar,
AAFPOA Ground Electronics School.
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given no trouble. A notable tendency
for the internal cathode connection of
the 117L7 rectifier to burn up because
of the high peak current drawn by the
condenser input filter is corrected by
placing a 30-chm, %-watt resistor in
series with the tube.

The .01-uf condenser across the line
proved particularly

By WILLIAM G. BEAMAN

compress the set into the smallest pos-
sible volume. The parts obtainable by
the author in Honolulu were not of
the true miniature variety.

Coils L1 and L2 are midget broadcast
antenna evils and r.f. transformers re-
spectively, and C1-C2 is a two-gang 365-
uuf midget variable. The volume con-

necessary in cer- 3A8
tain locations. It ‘I’
assures uniform 00025
operation inde-

pendent of the way
the line cord is
plugged in. To
avoid the shocks al-
ways possible with

>

11707
SW®_.

+Lol
=7V
ACIDC

a.c.-d.c. operation

>

take care to so

house the set that
accidental contact with the chassis is
prevented. A good quality .00025-puf mica
condenser in the aerial circuit is advis-
able in case the antenna becomes
grounded - accidentally. Of course ne
ground should be used on any a.c.-d.c.
set.

Considerable ingenuity is needed to

trol is a midget potentiometer. Most of
the rest of the parts are of standard
size.

Even so it was possible to mount the
set and speaker on a plated steel chassis
measuring only 5%x33% x1% inches.
miniature parts can be obtained and

(Continued on puge 65)

COMPENSATOR FOR A.C. METERS

By P. HEMARDINQUER

HE most commen equipment for

measuring weak alternating currents
and voltages such as those produced in
the audio section of a radio is the so-
called rectifier-type meter. It is com-
posed of a meter rectifier of the copper-
oxide or the newer high-frequency selen-
ium type, and a microammeter or milli-
ammeter. The greater number of meas-
urements are of voltage, therefore a
series resistor or resistors are a neces-
sary part of the apparatus,

Many instruments use the same
D’Arsonval milliammeter or microam-
meter in conjunction with a number of
series resistors and shunts to make a
large number of different measure-
ments. It is generally impossible to
make the same scale read direct and
alternating volts, as the rectifier-type
meter measures the average current
through the meter, and what is required
is the effective current, which is slightly
over 10 percent higher. Thus d.c. read-
ings on a rectifier-type a.c. meter are
about 10 percent too high, as the meter
is calibrated to compensate for the recti-
fied a.c. Conversely, if a meter is cali-
brated to read correct on d.. its a.c.
measurements will be too low.

This difficulty can be avoided at the
expense of adding complication to the

1947

meter, by using a separate set of séries
resistors for a.c. voltage measurements.
Their values are approximately 90 per-
cent of those for the corresponding d.c.
ranges. Another difficulty still exists—
the resistance of the converter is great-
er for low current

intensities than =———

for high. Some

meters use a spe-

cial scale for a.c. INPUT —f(RECT. PROPER A
for this reason. V.M.
French con- RES:S
A co £

structor has dis-
covered a method
of solving the lat-
ter problem so the
a.c. and d.c. scales
coincide exactly.
The method is
adapted to use
with European
galvanometers of
fairly high inter-
nal resistance,
and will work well with most microam-
meters. For low resistance milliamme-
ters, a series resistor of 200 to 400 ohms
may be attached directly to the meter.

The method is one of compensation.
A second rectifier is used as a variable

(Continued on page 45)
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hardly could have
foreseen when he
invented the grid-
controlled thermionic tube what. di-
verse uses man would find for it in a
few brief years. That thought was en-
gendered by some of the amazingly in-
genious appijratus displayed at the re-
cent exhibition staged in London by the
Physical Society. Architects want to
know all about the varying strains in
the structures of great buildings. The
tube gives all the answers! The tube-
maintained vibrations of a streteched
wire are used to modulate a small ra-
dio transmitter. The wire is so arranged
that its tension, and therefore its vibra-
tion frequency, is controlled by the par-
ticular strain which is being investi-
gated. The transmitter thus sends out
an accurate account of what is taking
place. More remarkable still were the
calculating machines of all sorts and
kinds. Flip-flop circuits are made to
count the pulses reaching them; time
intervals are measured by counting cy-
cles or by capacitor discharge; poten-
tiometer networks add or multiply. In
other machines the electronic tube solves
four simultaneous equations or effects
without turning a hair over such com-
plicated mathematical operations as a
Fourier transformation. One can hard-
ly help wondering whether the students
and the research workers of tomorrow
will require any mathematical ability:
one turn of a knob and a machine will
do all the work for them. But, then,
I suppose people had much the same
kind of thoughts when Newton pro-
duced his ealculus and Napier his loga-
rithms!

Co-axial links

The 120-mile co-axial ecable linking
London with Birmingham and designed
to feed our second television transmitter
is now being laid; but the latest news
is that the Birmingham station will not
be operating this year because of delays
due to the recent coal crisis. The author-
ities have practically decided that the
links between our television transmit-
ters must be of the co-axial cable type
and not of the radio-relay type. The
most important reasons are two in num-
ber. First there is the interference
caused by reflections from, low-flying
planes, which I mentioned a month or
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Transatlantic News

two ago; this might be serious if radio-
relay links were used. Second, we adopt-
ed (most unfortunately, as it has since
turned out) vertical polarization for our
vision transmissions when they were
started in 1936. Since the government
has given a guarantee to those who have
purchased television receiving equip-
ment and to those who contemplate
doing so that their gear will be able to
receive the 405-line transmissions for
some years to come, we can’t now make
a change to horizontal polarization for
these transmissions. This is a pity, for
vertically polarized transmissions are
much more prone to interference from
man-made static (especially that due to
automobile ignition systems) than those
with horizontal polarization. Hence we
cannot use vision relay stations for
radio links as well.

Television a la Russe

From Russia comes a claim that one
of the Soviet’s gifted inventors has per-
fected a television system for use with
the ordinary telephone. You don’t just
hear your correspondent; you see him
(or her)! Young folk at the romantic
age will no doubt be enthusiastic, You
call up the Only Girl and there she is
before your enraptured eyes. (Let such
ardent youngsters bear in niind that a
call to the same girl made a year or
two later to explain that they are kept
late at the office may not be too easy to
put over successfully if she can see the
caller and note his reactions to her re-
quests for particulars.) One hopes that
the new invention includes a switch en-
abling the recipient of the call to re-
main invisible at will. If it does not,
some embarrassing situations may arise,

THERMISTOR BOLOMETERS

1

YA
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From our Eurdpean Correspondent, Major Ralph Hallows

and I foresee removal from our homes
of many of the extension telephones
which are now so convenient.

Radio-wave velocity

For a long time we have accepted the
round figure of 300,000,000, or 3 x 10*
meters a second as the velocity of all
electromagnetic waves. One frequently
reads in radio textbooks that this veloc-
ity is fixed and unvarying, no matter
what conditions may be. Some years ago
A. A Michelson determined the pre-
cise velocity of light waves as 2.99774
x 10" meters a second, with a possible
maximum error of #11,000 meters per
second. The coming of radar and the call
for minute precision in the measurement
of the travel times of v.h.f. radio waves
led to fresh investigations and the dis-
covery that there might be slight varia-
tions in the velocity of clectromagnetic
waves, depending on the wave length
and the medium traversed. After some
years of laboratory work a new deter-
mination of the velocity in a vacuum of
centimeter radio waves has been made
by Dr. L. Essen, of the British National
Physical Laboratory. This works out at
299793 x 10° meters per second, with
a possible error of not more than 9,000
meters per second. The figure generally
accepted during the war for radar waves
in air was 29982 x 10° meters per
second. It is worth-while to note that
the velocity of radio waves through air
is slightly less than that in free space
or through a vacuum. Readers of a
mathematical turn of mind may amuse
themselves with the following problem:
Taking the true velocity of radar waves
in air as 0.005% less than that deter-

(Continued on page 70)

It has been known for some time that the
resistance of metals drops with temperature
until at absolute zero (-273°C) the resistance
actually vanishes. Experiments carried on at a
few degrees above this limiting temperature
have shown that a current of electricity con-
tinues to flow for some time without apparent
decay.

More recently it has been discovered that
certain semiconductors or thermistors have a
very abrupt resistance vs. temperature curve.
Below the critical point the thermistor is super-
conductive because of its very low vesistance.

When a thermistor is operated near its
critical temperature, it is susceptible to very
tiny variations in temperature, in some cases as
small as 0.000001 degree. Therefore it is pos-
sible to measure heat from distant stars, to
detect the temperature difference between an
engine and the other parts of & plane which is
beyond visibility, or even to detect the pres-
ence of a human being at a distance of about
a quarter of a mile.

The development of thermistor bolometers*
was completed just too late for use in the war.
However, their extreme sensitivity will find
wide application in science and industry within
the next few years.

*Beil Telephone Laboratories.
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WORLD-WIDE STATION LIST

ROM Bill Duggan of Goshen, N. Y.,

a report has been received regard-

ing the recent sun spots as he

viewed them from a spot near Cal-
cutta, Bengal, India. He states that on
the 6th of April at noon (local time)
three large sun spots could be seen. Bill
says that reception on the 20-meter ham
‘band from Chile and Cuba was very
strong, and that other frequencies var-
ied during the day. Bill is in the Navy
and his reports are few and far be-
tween, but very useful when they are
received. CKNC, CKCX, and CKCS
were received very well in western India
during March, In April VQ4?? in Nai-
robi, Kenya was heard as was “Radio
Singapore” and Australia on 15.32,
15.20, and 11.77 megacycles.

Charles Sutton of Toledo, Ohio, re-
ports hearing a new Trinidad station
testing 0600 to 0620 and 1900 to 2015
hours EST, using the call VP4RD.
Charley also says he has been hearing
PMA in Bandoeng, Java, at 1115 to 1132
on 19.350 megacycles. OTC in Leopold-
ville is heard well on 17.770 mec dur-
ing late afternoon and Berne, Switzer-
land, from:- 2200 to 2230 on 15.315, 11.-
865, and 9.535 megacycles. VUD?T in Del-
hi, India, is on 15.160 me 2240, with the
news in English. SVR in Athens is
heard calling WLL and WQV at 1900
hours on 14.420 mec. Santa Cruz, Canary
Islands, is heard at 1700 to 1800 hours
on 7.560 mec. SDB2 is very good on
10,780 me from 2000 to 2100 hours EST,

Other reports this month include Jo-

Edited by ELMER R. FULLER

Cerhfucofe of the World-W

Wide Station League
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listeners who send regular station reports.

seph R. Rich, a newcomer to our ranks
from the Bronx, New York; Edward T.
Lambert (address unknown, please ad-
vise); U. S. Department of State, and
William A. Moore of Waynesboro, Penn-
sylvania.

Moore of Pennsylvania reports hear-
ing VLG6 in Melbourne on 15.240 mc;
ZIK2 in British Honduras on 10.600 mec;
ETA in Ethiopia on 15.070 me; and

CR7AU in Mozambique on 4.920 me.

Conditions have been fair during the
past few weeks, but your editor has been
unable to pull in anything very good
due to the lack of an antenna. Expect
to have a new one up soon, and also ex-
pect to be on 2 meters. If any of you
hear us give us a call. Best of luck, and
lots of fb dx.

All schedules Eastern Standard Time.
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3.390 YV4RK MAHACAY VENEZUELA: 1800 to 1100 to 2130. 5.950 RVI9 MOSCOW. U.S.S.R.; 1700 to 2000.
230. 4.840 YVIRZ VOLERA. VENEZVELA; 1830 tof| 5.970 HV) VATICAN CITY; 0900 to 0930; 1000
3.390 con.muao, CEYLON: 0600 to 1200. 2145 to 1100; 1300 to 1330.
3.400 YVSRW CARACAS, VENEZUELA: 0530 tof| 4.850 HicA Bonon, COLOMBIA: 1900 to 2200.{| 5.070 VONH ST. JOHNS. NEWFOUNDLAND:
2330, 4.860 PRCS BELEM. BRAZIL; 0600 to 1100; 1530 0300 (o 1400; 1500 to 2200
3.420 YV2RC Mzclf;:,m. VENEZUELA:. 1800 to 1o 2000. 5.980 LRS! Busnog AIRES. ARGENTINA; 1800
3.440 YVIRU MQ%A’CMBD. VENEZUELA; 1900 to|| 4880 HIFH ";5“05””‘ EOROMELA: Rl o AHHD R : 0500 w1560,
0. o
- 4.800 HJCH BOGOTA, COLOMBIA; 1500 to 2200. || 5.990 FG8AH POINTE-A-PITRE, GUADELOUPE:
3.460 YV4RP  VALENCIA. VENEZUELA: 1730 tofl "oy Cr7B0  LOURENCO MARQUES. MOZAM- 1700 to 1900
3.480 YV4RQ PUERTA CABALLD, VENEZUELA; BIQUE; 1330 to 1500; Sundays, 1000} 6.000 ZFY GEORGETOWN. BRITISH GUIANA;
1900 to 2130 P c:;i::ms — ,“,';':f‘ 10 0745: 0945 to 1145; 1415 to
3.450 RS BARQUISIME LA:|| 4.920 ; o 5
e i At (SR SAUE | 2230, £.000 CFCX MONTREAL, CANADA: 0700 to 2315,
3.500 YV5RX CARACAS, VENEZUELA: 0930 tof| 4.920 HJAP CARTAGENA, COLOMBIA: 0600 tof| 6000 HP5K COLON, PANAMA: 0700 to 1300;
1400 1530 to 2230. 1300: 1700 to 2200, 1900 to 2300.
3.510 YVGRC BARQUISIMETO, VENEZUELA;|| 4950 HICW BOGOTA, coumsm 0645 to 1115;}| 6.0t0 2RH JOHANNESBURG, SOUTH AFRICA;
1800 _to 2130. 1800 to X 2315 to 0130; 0900 to 1100,
3.530 YV5RS CARACAS, VENEZUELA; 0330 tol| 4.950 va7L0 NAIROBI, KENYA 1100 t6 1400. 6.010 cJcX svnu:v. NOVA scorln. 0330 to
2230, 4.950 HICQ BosoTA, con.orwsm 1000 to 1400;
3.910 ZoP LUSAKA SOUTHERN RHODES!A: 1700 (0 2300. 6.020 HJCX aocon. COLOMBIA: 0700 to 0800;
1306 4.960 HIJAE CARTAGENA COLOMBEA; 1600 to 1400 2315.
3.930 HCSEH cnumo CUENCA, ECUADOR: 1800 6.020 XEUW VERA CRUZ. MEXICO: ozoowomo
o 2230 4970 YV5RM CARACAS VENEZUELA; 0530 tof| 6.020 FZ1 BRAZZAVILLE. FRENC EQUA-
4.040 rom&mn:l_ GADA, AZORES; 1700 0 A nzﬂ e  eETUEl omg AL l;Fmt:A 1600 to 1845;
4.930 YV3RN BARQ METO, VEN A:
4.100 HCIB QUITO. ECUADOR: 1800 to 2230. 1630 to 2930, 6.020 pcCJ Hunzm, NETHERLANDS: 1400 to
4.7200 zal KINGSTON. JAMAICA: 1530 to 1830.]] 5.000 WwV WASHINGTON, D. C.; U. S. Bureau 1430: 1745 to 1815: 2000 to 2200.
4750 YVIRV MARACAIBD, VENEZUELA:,0530 1o of Standards: frequency, time andj| 6.030 MOSCOW, U.S.S.R.: schedule
2130. musical pitch; continuously day gnd known
4.770  YVIRY CORO. VENEZUELA: moo 1o olgo night. 6.030 CFYP CALGARY, CANADA: 0730 to 000,
4.780 SINGAPORE, M l. YA: 1730 5.300 DTYC MUNICH. GERMANY: 0800 to 0930, ]| 0.030 HP5B PANAMA CITY, PANAMA; 1300 to
4.780 YV4RO vif.SEochfg VENEZUELA 1630 g'gfg D ;'U%'?MPERU SHte e, -
] A tof] 5. OSCOW, L.8.5.R.i schedulo un- (Continued on page 59)
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SWEEP GENERATOR

Kay Electric Company
East Orange, N. J.

The Mega-Sweep Jr. is designed for
use in servicing and testing FM and
television equipment and features
wide frequency coverage. It pro-
vides a frequency sweep up to 30
megacycles over the frequency spec.
trum of 400 kilocycles to 500 mega-
cycles. When necessary, the output
frequency may be increased to 1,000
megacycles. Thus sweeps are furnished
all through the color television fre-
quency bands. Testing of video, if.,
and r.f. amplifiers is possible because
the octaves of frequency sweep show
8lmost the entire video pass-band at
once, except for the lowest fre-
Quency end.

: measured
microwave waves

The output frequency is
with a precision
meter, calibrated up to 900 mega-
xycles, which covers the entire range

without switching or complicated
calibrations.

Power supply is self-contained, op-
erating on 17 wvolts, 60 cycles. The
entire unit is encased in a crackle-
finished steel cabinet and weighs 20
pounds. Dimensions are |6 x B x 8
inches —RADIO-CRAFT

AM/FM GENERATOR

McMurdo Silver Corp.
Hartford, Conn.
The Model 906 AM/FM signal gen-

erator employs an  8-range rotary
turret-type oscillator to cover the
range of kc through 170 mec on

fundamental frequency output. All 8
ranges are directly calibrated to o=
percent accuracy upon the 10:1 ver-
nier-driven main dial. Amplitude mod-
ulation at 400 cycles, variable from
gerc to nearly 100 percent, is pro-
vided. Frequency modulati utput is
available at any frequency between 90
ke and 210 mc by switching into op-
eration a8 40 mec fixed-frequency oscil-
kator which beats with the variable-
frequency oscillator to produce any
desired carrier frequency possible
tc the combination of the two oscil-
lators. Sweep rate is 60 cycles, with
frequency sweep (total swing, or 2 X
deviation) variable from zero to ovep
500 ke.

The output attenuator system, like
the oscillators, is multiply shielded
within the over-all shield provided by
the steel cabinet. to reduce stray radi-
ations to & minimum. Dimensions: 12%
inches long, 7% inches high and 5V
inches deep.—RADIO-CRAFT

ULTRASONIC TESTER

General Electric Co.
Schenectady, N. Y.
. This new ultrasonic materials tester
is de'sngned to indicate the presence
of voids, cracks, porosity, laminations,
poor bonds, and other internal flaws

40 .

in metals, plastics, and ceramics and
to indicate changes of viscosity, com-
pressibility, and density of liquids,
when these siguificantly alter the vel-
ocity or attenuation of ultrasonic
transmission,

A beam of ultrasonic waves is sent
through the specimen being tested.
Changes in the amount of ‘energy
transmitted indicate the presence and
extent of flaws. The tester is portable
and self-contained.

The instrument consists of a wide-
band ultrasonic transmitting-receiving
system having a high-frequency gen-
erator, a crystal transducer for produc-
ing u}trusonic vibrations, a medium
such as water to transmit these vibra-
tions, a second -crystal transducer to
convert the received energy into elec-
trical signals, and an indicator sup-
plymg information for materials in-
spection or analysis.—RADIO-CRAFT

TWO-STATION INTERCOM

Radio Corp. of America
Camden, N, J.

The new two-station intercom systern
is designed with amplifier and speak-
er station in separate units, permitting
location of the amplifier at any out-
of-the-way point and reducing speaker
size to a minimum. Speaker stations
are housed in streamlined black plas-
fic_“cabine?s with satin-chrome speaker
grills.

Especially designed for such two-
station yse a5 communication between
executive and secretary or doctor and
receptionist, the system consists of
two speaker stations, separate ampli-
fier, and 100 feet of interconnecting
wire. It is easily installed and plugs
into any 110-volt ac, or d.c. outlet.
If desired, additional stations up to
five can be connected to the amplifier.
—RADIO-CRAFT

SOLDERING TOOL

Sound Equipment Corp. of California
Glendale, Calif.

The Kordless Kwikheat is a pencil-
type, cordless soldering iron designed
for intricate work.

FThe instrument is
tion by simply screwing the heater-re-
ceptacle into any size Kwikheat electric
soldering iron and plugging-in. The
forged tellurium copper alloy tip holds
approximately 480 degrees tempera-

=l o=
2

laced in opera-

ture for nearly one minute a&nd re-
heats in approximately 20 seconds by
reinserting into the heater-receptacle,
similar to the manner of using a desk
pen set. The heater-receptacle and
the normal soldering tip are quickly
interchangeable. —RADIO-CRAFT

2B RADIO - ELKCTRONIC

AIRCRAFT RADIO

General Electric Co.
Syracuse, N. Y.

. The new two-way radio, Type AS-IC
is designed for use in private planes.
Operating directly from a twelve-
volt power system, the AS-IC weighs
twelve and one-half pounds and is
Pfhvinches long. The receiver has fre-
Quencl ranges of 200-420 ke and 500-
1500 kc, includes automatic volume
control, a directional op antenna
arrangement, and a voice filter.

The transmitter operates at 3105 ke,

crysfal controlled, and furnishes |2
watk carrier output. For normal use
the radio requires headphones and

microphone though, in some installa-
tions where the cabin noise_ level is
low, the yse of a loudspeaker is recome-
mended —RADIO-CRAFT

RECORDING HEAD

Techno-Craft Products Co.
New York, N. Y.

Lightweight construction and simpli-
fied operational features make the
Techno-Craft recorder suitable -for
high-quality home recorders and semi-
professional work. Other features are:
Cutting - needle angle adjustment,
single lever for enga?‘ing feed screw
and lowering cutting head, and posi-
tive drive and gear which cannot
be clegged by chips. The recording
mechanisms are adaptable to any
height recording turntable. A thumb-

screw allows for accutate adjustment
of cutting depth. Its cutting pitch is
118 lines per inch, outside-in, The two
models available permit recordings
up to |6 inches diameter. The heaviest
model weighs less than 3 pounds.
Other features are: vertical adjustment
for accurate alignment with any furn-
table, and complete removability from
mounting flange.

Four types of astatic cutting heads
are furnished at present: X-26, X-29A
M-41.8, and M-41-500.—RADIC-CRAFT

RADIO-CRAFT
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FREQUENCY COMPUTER

American Hydromath Company
New York, N, Y.

The new Coalculaide frequency com-
puter correlates, in one setting, the
natural frequency and wavelength of
2 Circuit ¢comprising & ¢oil and con-
denser with the physical dimensions of
the coil and the capacity of the con-
denser with all answers given at a
single setting of the instrument.

The computer's range covers fre-
quencies from 400 kilocycles to 150
megacycies and wavelengths from 2 to
400 meters. It handles condensers be-
tween 2 and 1000 microfarads. Induc-
tance values can be determined from
0.1 to 1500 microhenrys. The device
erforms calculations with coils of V4
inch to 5% inches diameter, 4 inch to
10 inches length, 2 to 150 turns per
inch, of No. 10 to No. 35 wire—
RADIO-CRAFT

VACUUM-TUBE VOLTMETER

General Radio Co,
Cambridge, Mass,

The type 1800-A vacuum-tube volt-
meter supersedes the Type 726-A and
offers new features and improvements.
tt is smaller, lighted, and easier to
use, it reads d.c. as well as a.c.
voltages, and can be used at much
higher frequencies.

The range of a.c. voltage measure-
ment is G.I to 150 volts. Frequency
correction curves for both resonance
and transit-time effects for frequen-
cies up to 500 megacycles are sup-
plied. Where absolute voltage read-
ings are not required, the instryment
can be used as & voltage indicator
up to 2,500 megacycles. A single zero
setting serves for all ranges. D.c. volt-
ages between 0.0l volt and 150 volts
can be measured. —RADIO-CRAFT -

ILLUMINATED METERS

Marion Electrical Instrument Co.
Manchester, N. H.

_ The new Marion line of illuminated

instruments comprises & departure
from the conventional method of in-
serting a pilot lamp in an opening
in the rear of the meter. This new de-
sign, applicable to all 2'4- and ;-
inch round and square instruments,
the 4/y-inch rectangular instrument,
and the Model 52§ tuning metér {but
not to Hermetics), utilizes & trans-
parent lucite cavity which seals the
opening against dust, while at the
same time controlling the size of the
bulbs anrd safe'?uarding the movement.
—RADIO-CRAFT
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OUR POLICY We do not advertise any unit which is not avail-
Less
All units are sold
subjecl to one year guaraniee except when components are damaged

able for immediate shipment from stock. *
flowery adjectives, more detailed specifications. *

through misuse. *

We do not solicit orders for any unit that docs
not meet our requu'ementa for accuracy and homest value. Any item
purchased from us is sold with the understanding that it may be

returned for fuil refund after a 10 day trial
209 DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

IIET
PRICE

EXTRA: WE CAN NOW SUPPLY THE MODEL 60 HDU S !
ABLE COVER MAKING IT SUITABLE FOR EITHER NCH OR

@® Tests by the well-estahlished

fiers ® Tests individual sections such
as diodes, triodes, pentodes, etc., in
multi-purpose tubes.

Maodel 60-T operates on 90-120 Volts 60 Cyeies

The New Model 60-T TUBE and SET TESTER

A COMPLETE TUBE TESTER

Tests all tubes including the new post-war mini-
ature loctals such as the 12AT6, 12AU6, 35WH,
5085, 117Z3, ete.
emission method for tube quality, direectly read
on the scale of the meter ® Tests shorts and leak-
ages up to 3 Megohms in all tubes @ Tests leak-
ages and shorts of any omne element against all
elements in all tuhes @ Tests both plates in recti~

ACOMPLETEMULTI-METER

® 6 D.C. Voltage Ranges:
0 to 7.5/15/73/150/750/1,500 Volts
® 6 A.C. Voltage Ranges:
0 to 15/30/150/300/1, 500/3 000 Volts
4 D.C. Currenl Ranue
0 1o 1.5/15/150 Ma.
® Low Resistance Range:
0 to 2.000 Ohms
(Ist division is |/10th of an ohm.}
® 2 Medium Resistance Ranges:
0 to 20,000/200.000 Ohms
® High Resistance Range: 0 to 20 Meg-
ohms

0to 1.5 Amps.

A.C. Housed in sloping fleatherette covered
cabinet. Comes complete with test leads. tube
charts and detalled operating instructions.

N A BEAUTIFUL HAND-RUBBED OAK CABINET. COMPLETE

+58 S

e 3 Decabo1 Ranges
+38 +l0 to 438 430 to

wWITH PORT.

OUTSIDE USE. ONLY $2.75 ADOITIONAL. SPECIFY MODEL 60-C.

The New Model B-45 SIGNAL GENERATOR

Self-modulated — pro-
vides a highly stable sig-
nal. RF frequencies from
180 Ke. to 125 Mc. on
Fundamentals and from
11 Me. to 50 Mec. on Har-
monies. Modulation is
accomplished by grid-
bloeking action—equally
effective for alignment
of amplitude and fre-

TER

The New Model 670 SUPER

A Combination Volt-Ohm-

milliammeter plus Capacity

Reactance, Inductance and
Decibel Measurements

D.C. VOLTS: 0 to 7.5/15/75/
150750 '1500/7500.

A.C. VOLTS: 0 to 15/30/150/
300/1500 3000 Volts.

OUTPUT VOLTS: 0 to 15/30/
150300/1500/ 3000.

D.C. CURRENT: 0 to 1.5/15/
150 Ma.; 0 to 1.5 Amps.
RESISTANCE: 0to500/100,000
ohms 0 to 10 Megohms.
CAPACITY: .001 to .2 Mfd., .1
to 4 Mfd. (Quality test for
electrolytics).

« REACTANCE: 700 to 27,000
Ohms; 18,000 Ohms to 3 Meg-
ohms.

INDUCTANCE: 1.75 to 70 Henries; 36 to 8,000 Henries.
DECIBELS. -10 to +18,+10 to +38, ¥36 to +58.
The Model 670 comes hofised in a rugged,
crackle-finished steel cabinet complete w 1t.h test

28"

quency modulation as
well as for television re-
ceivers. Self - contained
batteries. All calibra-
tions are etched on the
front panel pernitting
DIRECT READING.
Model B-45 uses a beau-
. tifully processed dual-
tone front panel. Comes housed in a heavy-
gauge crystalline steel cabinet complete with
shielded test lead, self-contained batteries and $ 75
instructions.
COMPLETE. READY TO OPERATE
Simple to operate . . . be-
cause signal intensity read-
ings are indicaled directly
on the meter!
% SIMPLE TO OPERATE
—only 1 connecting cable
—NO TUNING CON-
TROLS.
HIGHLY SENSITIVE—
uses an improved Vac-
uum Tube Voltmeter cir-
cuit.
Tube and resistor-capac-
ity network are built
into the Detector Probe.
COMPLETELY PORT-
ABLE — weighs 5 lbs.
and measures 5”x8"x7".
Comparative Signal In-
tensity readings are in-
dicated directly on the
meter as the Detector Probe is moved te follow the Signal
{from Antenna to Speaker.
* Provision is made for insertion of phones. $ 75
The Model CA-11 comes housed in a beautiful
hand-rubbed wooden cabinet. Complete with
Probe, test leads and instructions.

leads and operating instructions. Size §

The New Model 450 TUBE TESTER
Speedy operation — as-
sured by newly designed
rotary selector switeh
which replaces the usual
snap, toggle, or lever ac-

tion switches.

SPECIFICATIONS

® Tests all tubes up to 117
volts. ®* Tests shorts and
leakages up to 3 Megohms
in all tubes. ®* Tests both
plates in rectifiers. * New
type line voltage adjuster.
* Tests individual sections
such as diodes, triodes,
pentodes, etc., in multi-
purpose tubes. ®* Noise
Test-detects microphonic
tubes or noise due to faul-
ty elements and loose in-
ternal connections. * Uses

a 4%~
* Works on 90 to 125 volts 60 cycles A.C

EXTRA SERVICE—May be used as an ex-
tremely sensitive condenser Leakage Checker.

square rugged meter.

A relaxation type oscillator incorporated in
this model will detect leakages even when the

$3950

frequency is one per minute.

DEPT. RC-8, %8 PARK PLACE,

| GENERAL ELECTRONIC DISTRIBUTING CO. wv'on-

N Y
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AN

CHANGER RACK

This method of rigging up a record
changer rack is inexpensive. Fasten two
12-inch shelf brackets to one end of the
work bench so that the top will be about
3, inch below the top of the bench. A
piece of 3% x 2-inch lumber is cut to the
width of the bench and screwed to the

_TOP OF WORK BENCH — 2 ——

LARGE METAL ANGLE BRACKET

top of the brackets. This provides space
for mounting two changers of the aver-
age size, with sufficient height for serv-
icing from underneath.
GBORGE MURAKAMI,
Sacramento, Calif.

SIMPLE TRACER

I have never seen described in any
radio magazine a tracer which is as
simple as the one which has been’giving
me satisfaction for some months.

Both the 0.606 capacitor and the IN34
crystal are in the handle of the probe.
A high-quality pair of headphones must
be used- With my Western Electric
3,500-ohm phones, it has enough sensi-
tivity to pick up a good signal from my
signal generator. When it is connected
between an outdoor antenna and
ground, all the local stations can be
heard at once.

BODY OF PROBE

_____ PHONES
TiP OF PROBE l 006 1IN34,

L_ =2t

CLIP T0 GND OF SET UNDER TEST

I have used this signal tracer on a
number of difficult jobs, and find it as
satisfactory as my expensive one, with
the one exception that it does not tune
the signal. 0. B. MILLER,

Albuquerque, N. M.

(Raplo-CrRAFT makes no apology
for printing this circuit, though many
old-timers will hasten to point out that
they used it in their youth, before sig-
nal tracers were invented. While it can-
not be expected to be as efficient as
tracers using tubes, it can be reasonably
sensitive if high-quality components are
used, and deserves printing again for
the benefit of the younger generation.—
Editor)

42

ANTENNA INSTALLATION
When installing antennas in a home,
I have often found it necessary to run
a lead-in across a roonmt under a carpet.
This is a simple matter if flexible indoor
type antenna wire is secured to the
handle of a screw driver, which can be
worked along under the carpet.
Amos Bages,
Chicago, Il

OHMMETER KINK
Accidental shorting of the test prods
of my ohnimeter, when not in use, placed
a constant drain on the batteries, mak-
ing frequent replacements necessary. I
fastened a piece of Artgum eraser in
one end of the compartment where the
prods are stored. When not in use, the
tips of the prods are forced into the
eraser. This prevents the tips from
shorting and also keeps them clean,
which gives nie better contacts.
TroMAS HIGGINS,
Ottawa, Canada.

LINE BOOSTER

I have found that low line voltage is
frequently responsible for poor radio
performance in some areas. To boost
the voltage, insert an 8- to 10-volt toy
transformer, connected as an autotrans-
former as shown.

éSEC 120}25\! TO POWER TRANS

This can alsc be applied to a.c.-d.c.
receivers if the heater supply is taken
from the line ahead of the transformer
as a precaution in case the voltage rises
to normal. KeitH W. MOHLER,

Gary, Ind.

(It may be necessary to reverse the
connections to the secondary winding to
get a step-up instead of a step-down in
output voltage. A reversing switch will
make it boost or drop the voltage—a use-
ful feature in some districts.—FEditor)

PA SPEAKER MATCHING

Most amplifiers and public address
systems are designed for use with either
one or two speakers and are equipped
with socket-type outlets and a switch
or terminal board for changing im-
pedances. When the operator has sev-
eral systems, it is unlikely that they
will have the same type of output termi-
nals. This makes it necessary to. have
a number of plugs and odd-sized con-
nectors when changing speakers from
one system to another.

A solution is to use the same plugs
and sockets in all amplifiers and add an
additional socket to eliminate switching.
Color-coded sockets will reduce errors
and guesswork when making quick in-

SW,
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stallations. Most of the labor in making
the change is in drilling the hole for the
extra socket.

Use the small pins of a brown 4-prong
socket for an 8-ohm speaker, and con-
nect the small pins of two black 4-prong
sockets in series across the 16-ochm tap
for higher efficiency. The usual pro-
cedure is to connect two 8-chm speakers
in parallel across a 4-ohm tap. There is
a loss in overcoming wire resistance and
in poor contacts between sockets and
plugs. A 1-ohm resistance may exist in
two 100-foot speaker cables and will ab-
sorb one-quarter of the power delivered
into the 4-ohm load but will have
negligible effect on a 16-ohm circuit.

coM 4 & 16 250 500
P a0 @ il
—]
[
]
BROWN BLACK
8/500n 16/ 250 0.

If line transformers are desired, the
large pins on the brown socket are con-
nected across the 500-ohm taps and the
pins on the black sockets paralleled
across the 250-ohm tap.

These changes need not disturb the
existing terminal strip which may be
used for other impedances and for
patching. The 3-socket system provides
for rapid and foolproof installation.

HarT WEBBER,
Red Bank, N. J.

SOCKET TOOL

One-hole tube sockets require a round
hole with a projecting lip to keep the
socket from turning. Although adapter
mounting rings are available, extra
work is required to drill two bolt holes
and the finished job does not have a
professional appearance. After trying
several ways of making a round hole
with a projecting lip, a simple seclution
was found. The hole is drilled just un-
der 1 5/32 inches in diameter to get a
tight fit. A piece of *-inch drill rod
was ground down to give a flat point
equal in width to one of the slots in the
socket and about 1/16 inch thick. This
rod is used as a punch. It is placed at
the edge of the socket hole (with chassis
on an anvil) and the chassis metal up-
set in the direction of the socket hole.
One good hammer blow will cause
enough metal to be formed into a satis-
factory lip to keep the socket from
turning. The finished job, with socket
in place, cannot be distinguished from
the standard factory-punched opera-
tion.

Froyp FELLOWS,
Flushing, N. Y.
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BC 348 RECEIVERS
Used but reconditioned and guaranteed.
Price $47.95
ARC 4 TRANSMITTER AND RECEIVER
For operation VHF frequencies in range of 140-152

mc. Four channel crystal controlled, manufactured
by Western Electric — 12 or 24 V. operation,

Price 529.75
SCR 522
Complete with dynamotor and remote control.
Price_ _ $27.50
BC-654 A

Complete with tubes, less power supply,
Price. — $12.50
ART-13 COLLINS AUTO-TUNE
TRANSMITTER
Price ___$88.50

BC-733 D LOCALIZER RECEIVER
Price $8.50

R-89/ARN-5A GLIDE PATH RECEIVER
Price 5$8.50
BC-433 ADr RECEIVER
Less dynamotor, loop, etc. S$31.50
ARB AIRCRAFT RADIO RECEIVER
Complete with dynamotor and remote controls.
Price W g _ $29.75

BEAM ROTATING MOTOR
SHOWN ON LEFT

By simple conversion these motors cannot be excelled
for rotating your beam antenna. Operates from 20-35 V.
AC or DC. Motor: 1/3 H. P, reversible with 7.000:1 gear
reduction ratio. Speed approximately 1 revolution per
minute. Has heavy thrust bearing, permitting heavy
weights to be borne directly. Motors are removed from
electric propellers of surplus aircraft.

'Price, each, including conversion data

BEAM ROTATING MOTOR
—CONVERTED

Motor Shown on Right Converted and Ready for‘Use

TRANSFORMER. specially built for operation of the above
mentioned motors: 110-120 V.60-¢ycle input, 28-32 V. output.

$14.95

$37.50 I
|

$4.95

SELSYN
INDICATORS

Selsyn
Indicators

For use with beam ro-
tators for indication of
direction of beam.
Operate from 15-24 V.,
60-cycle AC supply.
Complete with. Selsyn
Transmitter and wiring
instructions.

> 2.2
2 g 15

*f N
o L o

Price, large model

$11.50

$-INCH DIAMETER

Price, small model

$9.50

INCH DIAMETER

€S S 2 Ifmork St.- Indianapolis 4, Ind.
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TONE CONTROL SYSTEMS

Tone controls and equalizers are of
4 fundamental types, giving either top
cut, top lift, bass cut, or bass lift. The
British magazine Electronic Engineer-
ing has prepared a very neat reference
sheet—reproduced here—to show how
each of these may be incorporated in a
circuit.

Fig. 1 shows the fundamental curves.
The effect depends on the position of
point B, which is varied by choosing
condenser and resistor values in the
circuit. If B is set at 30 cycles, for ex-
ample, curve ABC represents bass cut;
if B is set in the upper part of the audio-
frequency spectrum the curve indicates
top lift.

Frequency response is controlled by
the respective values of R2 and C1
(Figs. 2 and 3). Thus if the reactance
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of C1 is equal to R2 at 200 cycles, the
basses are boosted. The same combina-
tion in Fig. 3 cuts the basses. The way
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RADIO-CRAFT presents this month, in-

stead of its usual radio-electronic circuits,

L a selection of the best of those which

have appeared in recent technical liter-

ature,

system it will be adopted. Let us hear
what you think.

If readers approve of the new

these fundamental circuits are applied
to an amplifier is shown in Figs. 4 and
5. Practical component values for
these two figures appear in the table.

Fig. 6 is a combination of Figs. 2 and
3. With the values given, both top and
bass lift are obtained, the signal being
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up 12 decibels at 30 and at 10,000 cycles.
By suitable selection of values, top and
bass cut could be obtained instead of
lift.

Tone control ean be used in negative
feedback circuits. Effects will be the re-
verse of those obtained in *“straight”
circuits. A network which would nor-
mally produce the response curve of AC
in Fig. 1 would have a curve like DBE
if connected in a negative feedback cir-
cuit. Fig. 8 is an example of the appli-
cation of Fig. 2 to a negative feedback
circuit, and Fig. 7 a similar adaption of
Fig. 3. If the reactance of C1 is made
equal to R2 at a high audio frequency,
the circuit of Fig. 7 gives top cut. Bass
lift can be cobtained by matching these
constants at a low audio frequency. Fig
8 is a practical realization of Fig. 2 in
a feedback circuit. Values can be taken
from Fig. 4, noting that the effects are
reversed.

To make any of these controls vari-
able, a variable resistor is placed across
Cl in cireuits derived from Fig. 2 and
irr series with Cl1 in those derived from
Fig. 3. Its maximum value should be at
least 5 times the reactance of C1 at the
lowest frequency to be handled by the
circuit. Fig. 9 is an example of such a
circuit.

TABLE
Details of Fre- Fig. Component
quency Response No. Yalues

Bass lift, beginning at RL, 50,000 ohms; Cc, 0.01
300 cycles, rising 12 uf: R, 250,000 wohms:
db at 50 cycles. 4 R2, 50.000 ohms; CI, 0.015

uf: Rgl, | megohm.

Top cut, beginning at RL, 50,000 ohms; Cc, 0.01
2,000 cycles, falling wuf; RI, 250,000 ohms;
12 db at 10,000 cycles 4 R2 omitted; CI, 0.002

uf: Rgl, | megohm.

RL, 50,000 ohms; Cc-omit-
ted; Cl, 0.001 pf;

R2 omitted; RI, |
ohm,

Bass- cut, beginning at
300 cycles, falling 11
db at 50 cycles, 5

meg-

RL, 50,000 ohms; Cc, 0.02

Top lift, beginning at uf; CI, 100 pupf;
2,000 cycles, rising 12 R2, 500,000 ohms; RI,
db at 10,000 cycles. 5 100,000 ohms.

A NEW OSCILLATOR

A circuit which offers several advan-
tages over the transitron has been de-
veloped by Dr, A. H. Taylor of the
Naval Research Laboratory, Washing-
ton, D, C. Maintaining the 1-coil fea-
ture of the transitron oscillator, it per-
mits operating the elements at or near
normal voltage, as opposed to the 10
volts or less normally applied to the
plate in the usual transitron.

As described in Electronics magazine,
the circuit is based on the use of a pen-
tagrid tube such as the 6A8. The feed-
back condenser, which in the normal
tramsitron is placed between screen grid
and suppressor, is connected in ‘this
circuit between G2 (or plate) and G4.
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Thus if the voltage is suddenly raised on
G2, the voltage rise appears on G4,
increasing current to plate and decreas-
ing current in the G2 circuit. Thus an
inecrease in "voltage in the G2 circuit
results in ‘a decrease in voltage, and |
the reverse. This is a condition of neg- |
ative resistance, therefore oscillations
can be produced in a coil-condenser com-
bination in the G2 circuit. (G1, G2, refer
to oscillator grid, anode grid, ete., as per
standard converter tube nomenclature.)

-

i

B8+
Besides the advantage of working at

normal voltages, which should give more
power output in many applications, Dr.
Hoyt believes longer or at least more
predictable tube life should result. The
circuit also has excellent stability and
almost complete independence of any in-
jected signal, no matter how strong or
how close in frequency to that of self-
oscillation.

The circuit has a number of other |
applications. For example, a signal can
be injected at G¢ and equal and opposite
outputs taken from plate and G2, a
slight negative bias being placed on G1
and variable resistors being put in the
plate and G2 circuits to permit balanc-
ing the output.

COMPENSATOR FOR
A.C. METERS
(Continued from page 37)

resistor bridged across the meter, as
shown in the figure. A pair of résistors
(R1, R2) which are variable from zero
to approximately 10 times the internal
resistance of the meter serve to adjust
the unit. For greater ease of adjust-
ment, the rectifier-resistor should be
identical in type with the rectifier
proper.

At low current intensities, the resist-
ance of the rectifier cells is very high-
running up to as much as 25,000 ohms
for .01 milliampere and 4,000 ohms for
0.1 ampere in one rectifier measured.
The effect of the shunted rectifier on
the meter is therefore negligible.

As the current increases, the internal
resistance of the rectifier cells decreases,
increasing the effect on the meter read-
ing. It is thus possible to compensate
rigorously for the non-linearity of the
rectifiers, obtaining a linear scale.

RADTO-CRAFT for AUGUST,

4 GOOD DOLLARS-AND-SENSE REASONS WHY

The TRANSVISION TELEVISION KIT

IS THE:CHOICE OF DISTRIBUTORS, DEALERS

BEAUTIFUL CABINET: Transvislon of-
fers & beautifully-st¥ied cabinet exelusively
designed for their kit. Made of selected
graln wood with sttractive hand-rubbed
walnut flnish. An acceasory is clud
in mesmtire s, el Saw
t. Overall
: 19% " wide; 15%7_ high
NET $29.95
jon on en SN BN SN an BN AN AN AN AN AN SN AR

NATIONAL ADVERTISING in lead!
publications, plus dealer displays, plu
local service agencies back up the Trans
vialon Dolicy--to offer the tops §n telovision
from every amgle: quality, value. service,
dependability, and enjorable reception.

{MMEDTIATE DELIVERY: Tho extensive
engineering and manufacturing facilities of
Transvislon facilltate prompt shipment of
all orders.

TRANSVISION Inc.,

See your local distributor, or for further information write to!

Dept. R.C. 385 North Ave., New Rochelle, N. Y,

TOP QUALITY

IN EVERY PART

® BIGGEST VALUE: When assembled the
Transvision Kit becomes a television receiver
worth more than twice its cost. The- quality of
performance has been acclaimed superior to other
available sets by over 10,000 satisfied users.

The kit is COMPLETE with sight and high
fidelity sound reproduction. Nothing more to
buy. No technical knowledge required for assem-
bly. Our complete easy-to-follow instruction
sheet gives you all the knowledge you need. No
test equipment needed. All difficult assemblieg
such as the R.F. Unit, 1.F. Transformers, are
factory wired and pre-tuned... NET $159.50
(fair traded).

® TOP QUALITY PARTS: You get a brilliant
7-inch Lectrovision Picture Tube, all other 17
tubes; pre-tuned R.F. Unit, tuned I.F. Trans-
formers, 6" speaker, and all other necessary
parts including a finished front panel, solder,
ook-up wire, a NEW SPECIALLY DE-
SIGNED I'OLDED DI-POLE ANTENNA
with 60 feet of low-loss lead in cable. The total
value of all these parts would come to over
$300.00 list.

@ The pre-tuned R.F.

- RFUNIT
UNIT mentioned above N K T |
is the heart of the tele- . K .
vision set. It is complete- # e \
ly wired, pre-tuned, and a "Ry
tested by Transvision. In- Y <] )
cludes 6C4 oscillator and | =

BOTTOM VIEW

8ACT converter tubes. De-  jioe vitw =,
signed for high conver- ia =

sion ¥ain and 6mec band-

width. Nothing for you to do but install.

@® NEW SYNC, CIRCUIT achleves stable picture, sharp
focus. Enginecered by Transvision, it gives a maximuam
of picture stability even in areas of low signal strength
or high noise levels, Clear enjoyable reception assured.

&
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® [ have an Emerson Model CT275
battery receiver which 1 would like to
convert to operate from a 117-volt a.c.
line and using 6-volit tubes. Kindly print
a diagram of the converted set.—J.J.0.,
Perth Amboy, N. J.

I e

liTH

RECEIVER CONVERSION

ment instead of the present batteries.

The same output transformer may be
used with a slight mismatch, but better
quality may be had by obtaining one
with a heavy core that will match the
6V6 power amplifier.

+
300 TS
50v,

AAA.

-

L 25 VOLT BIAS CELL

vy

30K JF

A. The diagram shows the circuit of
the converted receiver. One of the i.f.
stages has been omitted, as a single 6K7
=vill give you sufficient gain. This socket
may be used to mount the rectifier tube.
The power transformer and filter units
may be mounted in the battery compart-

9

@ [ would like to have a diagram of
a Dbattery-powered signal generator
covering from 100 kc to 25 me with
plug-in coils. Can mimiature tubes be

SIGNAL GENERATOR

used?—C.R., Tabernask, Colo.

A. This signal generator is battery-
operated and covers the required range,

Quesﬁin Box queries will be answered by mail and those
of general interest will be printed in the magazine. A fee
of 50t will be charged for simple questions requiring no
schematics, Write for estimate on questions that may

require diagrams or considerable research.
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ered by shunting the secondary of the
a.f. transformer with a small condenser.

The low i.f. range is covered with a
115-ke i.f. transformer and the 225- to
560-kc. range with a 456-ke i.f. trans-
former. All other coils are wound on
1-inch forms with enamel wire. The
coils for the broadcast band are scram-
ble-wound with 110 turns of No. 30 on
L1 and 75 turns of No. 28 for L2. The
coils are separated by % inch. For 1500
ke to 8.5 me, L1 has 65 turns of No. 30
close-wound and spaced % inch from L2
which has 45 turns of Neo. 28. For 3.0
to 9.5 me, L1 has 20 turns of No. 28
double-spaced. L2 is separated from L1
by % inch and has 16 turns of No. 28
close-wound. The 9 to 25-me range is
covered by using 5 turns of No. 24
double-spaced for L1 and 10 turns of
No. 28 close-wound for L2. The wind-
ings are separated by 1/16 inch.

The a.f. signal may be used for signal
tracing in a.f. amplifiers and receivers.

Funetions of switch: Position 1—Off,
Position 2—Unmodulated r.f.,, Position
3—Modulated r.f., Position 4—a.f. only.

REMOTE CONTROL UNITS

@ Please prinf diagrams of a trans-
witter and receiver to be used for con-
trol of wmodel boats. These units are to
be operated on the 450- to L60-mc band.
A relay in the plate circuit of the re-
cetver is to operate a small relay-con-
trolied escapement.—D.H., Baytown,
Texas.

A. Transmitter and receiver diagrams
are shown. The r.f. output of the 955 is
modulated with a 456-ke signal which
may be keyed to give the control pulses.
The coupling tap between the b.f.o. coil

HI RE, OUTPUT Internal moc?g]z;— and the plate of the 955 may be varied
T FIEO}:] LS pé*olvlt.e *  for proper modulation percentage.
2006 e modulating .
IRS T tone may be low- (Continued on page T5)
Pl2 SOnuf - T4
= A.E QUTPUT
it - ot L N° IBEN.
' »
: ! 1 6C 4 500295
B5uuf AF [GAN 250K =)
05
-+ ; 500K 2% "
' | R
- =i RECUI
td sl
s - . 31 AF. TRANS. 8"
Y\’: B+ G _—[:—* 00005 B T S ! |PUL5[
\ p F I5T 18" SENDING
o |SW..0R
\ |ReCar
\ 12f 3 4
, T IR Remote-control transmitter. Plate ._[_j SW [_‘!'%Sw
| =% A battery-powered and grid lines are U4-inch tubing, - ? B~ ¥B+
A+LSY  A-B—  B4+675-90V, signal generator. two inches long, spaced 7 inch. 6.3%.  1BOV.ORLESS
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MILLER EFFECT FM '
(Continued from page 8b)

ulating voltage (with resultant change
in input eapacitance) depends of course
upon the L/C ratio of the frequency-
determining tank circuit.

One method used by the author te
produce FM by the Miller effect was to
suppressor-modulate an RK-23 in an
electron-coupled oscillator circuit. The
plate voltage was 300 volts, the screen
voltage, 150 volts, taken from two con-
ventional VR-150 tubes in series across
the power supply. The suppressor was
biased 12 volts negative with a C-bat-
tery with taps every 3 volts from 3 to 24

E BEEN WAmNG FOR T /

HERE IT

PLASTIC
PLIERS

ool = ® Shockproof ® 5000 Volt Breakdown
volts. The tank circuit used a Bud 40-
= ® Weight 11/, oz ® Will Not Short
RK23 R - ® Non-Magnetic ® Comfortable Grip
£.OuTeUT BONDED  ® Heoat Resistance 300 Degrees

Gives you this new practical

RFC condenser kit in a handsome HERE IS WHAT YOU GET
i slide drawer metal cabinet. Con-
; ‘ H 2 25 MFD 50w.V...% 1.80
ain lectrolyti ndenser
: , oY, of e ondemsel 2 16 MFD 150 W.V.. . 1.80
L e o | gt 2 23 MEDISOWV.. 190
T BH30VY Yo+300v 1 40 MFD lgo WV... 1.10
7055 : = . 6 8 MFD40WWV... 570
- ). ‘ . 3 16 MFD450 W.V.. 4.05
¥ CABINET SPECIFICATIONS 3 20x20 MFD 150 W.V.. 3.90
TP i ® Size 97x9"x2" 1 40x40 MFD 150 W.V... 1.70
7052 7 ® Sliding Drawer 1 50x30 MFD 150 W.V.. 1.70
705 ," ® Removable Partitions “] 8x8 MFD 450 W.V... 1.70
2050 y ® Baked Enamel Finish i 8 MFD 475 W.V.. 1.80
| ® Heavy Gauge Metal *1 8x8 MFD 475 W.V.. 2.70
i 7 ® Will not Bend or Sag *lnvertéd screw Total List P"ce $30.85
1048 ¥ ™Y Can Be Sfacked Can Mounting
047 - 1 Metal Cabinet......... $4.00 $
1045 14 1 Pair of Plastic Pliers... 1.50 E::"pfe";* / ¢. 9 7
04528; 200 295 300 305 310 315 *Ep— . Total ...... $5.50 Kit #100

Fig. 4—Effect of varying the plate voltage.

meter coil (OCL-40) with approximate-
ly 85-puf tuning capacity. Fig. 2 shows
the operating characteristics of this
particular transmitter. It can Ye seen
that the linear portion of the curve
would just accommodate a variation of
about 12 volts on the suppressor grid
(6 volts either side of —12 volts bias}),
which would swing the operating fre-
quency about 6 kc (3 kc either side of
7060 ke). If operation were desired on
the 10-meter band, 2 doublers would be
necessary; and the total frequency devi-
ation would be 24 ke at the output of the
second doubler. Thus the amount of
audio voltage necessary to realize a
156-ke deviation from this oscillator is
very slight, actually only a few volts.
Increasing the suppressor voltage (de-
creasing bias) causes a decrease in
resonant frequency, which is similar to
the screen voltage-frequency curve
(Fig. 8) of an electron-coupled oscilla-
tor’. Increasing the plate voltage causes
an increase in resonant frequency (Fig.
4). These figures show the relative effec-
tiveness of slight changes in suppressor
grid voltage in varying frequency.

ﬂande; Iz ¢01h7 Places

SOME BONDED FEATURES

® Etched Foil—Withstands all Climatic Con-
Qom®

ditions
.+ ® Compact and Durable
loﬂ-q' ® Seamless Drawn Aluminum Cans
® Long Life Under Continuous Hard Service
@® No Better Condenser ot any Price

FOR SALE

By Leading Radio Parts Distributors
IF YOUR LOCAL JOBBER CANNOT SUPPLY YOU.

SEND ORDER AND CHECK DIRECT TO US—
WITH NAME OF YOUR JOBBER

Gowiy) BONDED ELECTRONICS CO.

S 161 WASHINGTON ST.,, NEW YORK 6, N. Y.

& Dow: “A Recent Development in Vacuum
Tube Oscillator Cifcuits,”" IRE Proceedings,
Decemnber, 1931.
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'l Train You Quickly —at ‘

Heme—in Your Spare Time { § ‘

=10 Moke More Money
in the Fastest Growing
Industry in the World!

Famous RADIO
PHYSICS COURSE
onl y’g -

it 15 complete?

36 BIG COURSES

FOR BEGINNERS!

No previous experience needed

Send coubon today! Examinc Ghirardi's big,
972.page RADIO PHYSICS COURSE for five full 1
days. See how this one giant book at ONLY $5
ean give you complete, basic training to pave the
way for a brilliant future in Television, Radio, |
Frequency Medulation, Faesimile, Broadeasting,
Communication, Servicing, Industrial Electronics,. |
ete. Prove to yourself that training doesn't need |
to be expensive to be really good!

9 OUT OF 10 R~Bie men can'y |
BE WRONGI!
Actually, this famous book has given more
people their start in Radio-Electronies than any |
other book or course ever published. On an actual
survey among 817 men already in radio. 724 of
them—3 OUT OF l0—answered that Ghirardi’s
RADIO PHYSICS COURSE is their choice as the
finest, casiest to understand training on the

market-—and far better than any other book or
course they have ever secnl

LEARN FAST!
LEARN RIGHT!

. as fast as you can read!

You'll bo pleasantly sur-
prised how RADIO PHYSICS
COURSE helps you master
subjects that other courses
make seem very compllcated.
Starting with Basic Electricity
—over 300 pages—it takes
you through the entire Radlo-
Flectronics field. Everything
13 made erystal elear, Nothing
is pmitted or condensed. You |
buy it for only §3 complete—
ON OUR MONEY-BACK |
GUARANTEE. You progress |
as fast as sparo reading timo J

'BORROW"

IT FOR
5 FULL
DAYS!

permits. Many students have
completed 1t in a few weeks.
972 pages. 508 illustrations
and 856 self-test review ques-
tions make study doubly easy,
Rush coupon. You cannot losel

MAIL ORDER—Rush Coupon

Dept. RC—87, Murray Hill Books
232 Madison Awve,, New York 16,
O Erclosed find $5 ($5.50 foreign) for Ghirardi's
072-page RADIQ PHYSICS COURSE book; or O send
C.0.D. for $5 plus pestage (no foreign C.0.D.’s).
In either cvent, if not satisfied. it is understood [
may return bock In 3 days for complgte refund of
my money.

, Inc.,
e Vs

MONEY-BACK GUARANTEE
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| volt to an open cireuit.

Appearance of the
gun, Several modifica-
tions might be made
to suit it to the taste
ot the raw materials,

The author services a
receiver with the aij
of this soldering gun.

A SOLDERING GUN

By RAL COLLINS

THE quick-heating soldering pistols
now on the market are desired by
many hams and radio experimenters,
but the cost is too high to warrant the
purchase of one by persons who do not
use an iron a great deal. These are such
handy little gadgets that I undertook
the construction of one from pafts out
of the ever-present junk box. The first
one I constructed is still giving good
service after many hours of operation.
Any small power transformer having
a good primary will furnish the basic
element for this gun. The ease is un-
bolted and the laminations carefully dis-
assembled. All windings except the pri-
mary are removed (the best way to re-
move the high-voltage winding is to
saw through it with a hacksaw). The
number of turns in the 5-volt rectifier
winding is counted during the unwind-
ing. This will serve as a guide to the
number of turns re-
quired by the new
high current winding,
which will be approxi-
mately one-tenth of
the number counted,
for the new winding is

77LOOP N°12-S0LID COPPER
SCREW TYPE CONNECTORS

wire is bent around it, secured, and the
transformer structure is reassembled as
shown in the diagram. If sufficient space
is not available in the core structure to
accommodate the covered No. 4, the in-
sulation is removed, and a single layer
of friction-tape insulation substituted.

A handle with a convenient switch is
attached with 2 strap-iron or brass
brackets, and the primary connected to
a line-cord through the switch and
brought out through the bottom of the
handle. A T-inch piece of No. 12 solid
bare copper wire is bent in a V and con-
nected to the high-current leads with 2
screw-type connectors to provide a sim-
ple and quick means of changing tips.
Dip the point of the V in soldering
paste, push the switch, and in less than
10 seconds the point can be tinned and
ready for work.

The tool construeted in this way is
not intended for assembly-line use, but
will in all probability serve to great
advantage in the home workshop.

ENOQUGH TURNS OF N°4 STRANDED TO GIVE
A.5 VOLT OPEN CIRCUIT

©] STRAP IRON
L BRACKETS

to deliver about 0.5 TIN HERE FOR

SOLDERING
A little experimenting
with more or fewer
turns might be neces-
sary to arrive at this
potential.

When the primary
winding is free,” the
determined number of
turns of No. 4 strand-
ed synthetie covered

RADIO-CRAFT

ORIGINAL PRIMARY LE ADS
MOMENTARY MAKE SWITCH SET IN HANDLE

Drawing clearly shows
the gun's construction.

WOODEN HANDLE

iI7¥AC CORD
i

AUGUST,

for 1947



JOBBERS AND DEALERS
WHO SELL RADIO-CRAFKFT

This list is compiled as a convenience to our readers. You will find the latest RADIO-CRAFT displayed on the ¢ounters
of these dealers. They can also supply you with the radio parts you need in your work.

ALABAMA

Alabama City
Brooks Radio Servieo
102 South 4th St.

Decatur
Radioc & Tel. Sup. Co.
717 Bank St

Dothan

Hand Wholesals Radio
& Refrig.
707 S. Oates SL
Tuscaloosa
Allen & Jemison Co.

ARIZONA

Phoeniz
Ragle Speelaitles

Appk
401 W, Jaekson

CALIFORNIA

Fresno

Jack C. Arbuckle

1427 Broadway
Hollywood

Hollywoed Radio Sup,

5521 Hollywood Blvd.

Pacifie Radio €xchange

140) Cahoenga Blvd.

Yale Radlo Etectric Co,

6616 Sunset Blvd.
Long Beack

Fred S. Dean Co.
969 Ameriean Avo.

Scott Radio Supply
226 Alamilos Ave.
Los Angeles
Genoral News Ageney
326 w. 5th St
Papel Bros.
2639 E. 4th St
Radie Tel. Sup. Ce.
1509 So. Figuero St
Qakiland
Electric Suaply Co.
148 - 12th St.
Sacramento
E. M. Kemp Co.
1115 R. St.
Sacraménto Elec.
71t Capitol Ave,
San Bernardino
Arrowhead Radio & Television
1216 D St.
San Diego
Eiectronle Eauip.
1228 2nd Ave.

Western Radio & Elee. Co.
1415 India St.

San Francisco

Assoclated Radio Dist.

1251 Feison St.

8an Franciseo Radlo
& Supply Co.

1284 Market St.

San Jose

Frank Quement Whole-
sale Radie

156 W. San Franciseo St.

Sante Ana

ine.

Sup. Co.

Distr.

CONNECTICUT

Bridgeport
Coastal Radio Service
1558 Stratford Ave.
R. C. Scoli & Co., Inc.
84 Elm St
L. N. ‘Waldhaus
1132 Norman St,
Hartford
R. G. Scell & Co.
317 Asylum 3
New Britain
United Radio Supply
53 E. Main St

Co.

DELAWARE

Wilmington
Radio Electric
4th and Tatnall

Serviee Co.
Sts.

DISTRICT OF COLUMBIA

Washington

Capital Radlo
Wholesalers

2120 14 St. N.w.

Intercommunications Co.

2027 Niehols Ave. S.E.
Kanyon Radlo Supply Co.

2214 14th St. N.w.

Sun Radlo

938 N.w. F 5t

FLORIDA

Jacksonville

Radlo Parts Co.

712 Main St.

Thurow Distr. Int.

15-17 E. Church St.
Miams

Thurow Distr. inc.

420 S.w. 8th Ave.

walder Radio &

Appliants Co.

18084 N.E. 2nd Ave.
Orlando

Thurow Distr. Ine.

131 South Court St.
Pensacola

Grlee Radio & Elee

Supply

26 E. Garden St
St. Petersburg

Welch Radle Supply

408 9th St. So.
Tallahassec

Thurow Distr. Ine.

213 E. Tennesseo St
Tampa

Thurow Distr. Ine.

134 §. Tampa St.
West Palm Beach

Thurow Distr. Ine.

308-310 So. Dilve Ave.

GEORGIA

Augusta
Prestwood Electronies
727-29 Reynolds St.
Columbus
Radlo Sales & Svee. Co,
1326 First Ave.
Macon

Guy White Radio
634 Mulberry St

Co.

ILLINOIS

Radio & Tel. Equip, Co.
207 Dak St. Benton
Lamplsy Radio Co.
802 N. Meleansbore St.
COLORADO Danville
Atten Elcetrie Co. Radlo
Denver Supply
MeGoe Radio & Elect. Co. 109 N. Hazel St
4330 Broadway Decatur
Western Electronic York Radio Distr. Co.
Nill-afé th.t 804-805 N. Broadway St.
St Chica,
g g0
Grand Junetion Allied Radio Corp.
Radlo & Electronies 833 w. Jackson Blvd.
Sunnly Co. American Parts Ine.
418 South 7th St. 610 w. Randeiph St.
Variety Eleetrle Co. Belmont Radio Supply
601 Broad St. 1921 Belmont Ave.
RADIC-CRAFT for AUGUST,
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Coneord Radlo CorP.
901 W. Jackson Blvd,
Electronic  Distributors
620 w. Randoiph
Lake Radio ‘Sales Co.
615 w. Randolph St.

Radlo Shack
630 w. Randolph St
Radelek Co.
601 W. Randolph St.

Schuh Radlo Parts

1253 Loyola Ave.
Rockford

H. & H. Electronle Supply

510 Kishwaukee St.

Mid- West Assoclates

506 walnut St.
Springfield

Harold Bruce

303 E. Moaroe

Wwilson Supply Co.

108 W. Jefierson St.

INDIANA
Anderson
Seybert's Radic Supaly
19" E. 12th St.
Evansgville
Castrup's Radio Sun.
1014 W. Franklin St.

Montoux Aute & Machine Co.

517 Locust St

Fort Wayme

wall Distr, Co.

241 Pearl St,
Gary

Cosmopelitan Radlo Co.

524 Washington St,
Iiammond

Stanton Radio Sunply

52| State St.
Indianapolis

Rodefeld Co.

614 N. Capitol
Richkmond

Rinehart Ine.

501.513 Mmain St
South Bend

Commercial Sound

& Radlo Co.

534 E. Colfax Ave.

Terre Houte

Terrs_ Haute Radio
501 Ohio sSt.

1OWA

Couneil Blufis

World Radio Labs
Des Moines

Radio TFrade Supply

1224 Grand Ave
Dubuque

Boe Distributing Co.

498 N. Grandview

Siouz City
Dukes Radio Co.
114 W, 4th St

513 7
Sioux City Radio
& Anpliance Co.
313 Fifth Street
Waterloo
Farnsworth Radlo & Telev.
G623 Jeffersen
Ray-Mac Radlo Supply
324 W. 4th St.

KANSAS

Pittsburgh
Pittsburgh Radlo Sun. Co.
103 N. Broadway
Topeka
Acme_Radic Supply
516 Quincy St.

Power City Radio Co.
th St.

Wichita
Interstate Distr. ine.
1236 E. Doudglas

Radio Supply Ine.
1125-27 E. Douglas

KENTUCKY
Lexington

Kentutky Radio Supply Co.

519 Georgetown

See Other Side For Additional Listings

Louisville
Peerless  Electronic
Equip. Co.
912-914 So. Second St,
Newport
Apex Distributing Co.
506 York St

Owensboro

Central Electronies Supply
203 W. ath St

LOUISIANA
Lafayette
Radio- Eleetronic Sup.
1419-21 Cameron St.

Monroe
Hale & MeNell
301 Plne St.

New Orleans
wm. B. Allen Supply Co.
916-9/8 W, Clalborne Ave.

Ragio Parts Ine.
807 Howard Ave.

Shreveport
Koclemay Sales Co.
327 Market

Radlo Suppiles Ine.
2408 Line Ave.

MAINE

Bangor
Radijo Service Lab.
45 Haymarket Saq.
Portiand
Maine Electronio
Supply Cora.
13 Deer St.
Radlo Serviee Lab.
45 A Free St

MARYLAND

Baltimore
Henry 0. Berman Co.
12 E. Lombard St.
D. & H. Dist. Co.
31 E. Lee St.
Kann-Ellert Elee.
9 South Howard St.
Rayal . Radio
941 Penna. Ave.
A. R. Spartana Co.
233 N. Gay St
wholesale Radio Parts
Co. Ine.
311 W. Baltimore St.
Cumberland
Cumberland Radio
Wholesalers
143 N. Centrs St.

MASSACHUSETTS

Boston .
*Sager Elcetrleal Sup. Co.
201 Congress St.
Lawrence
Hatry & Younu of

ne.

639 Essex St.
Melroae

Melrote Sales Co.

407 Franklin St.
New Bedford

C. E. Bockman Co.

Commercial St.
Springfield

Soringfield Radio

405 Dwight St.

Springfield Sound Co.

147 Owight St.
Waorcester

Radlo Maintenance

19-25 Centrat St.

MICHIGAN

Ann Arbor
Purchase Radio &
Camera Shop
605 Churth St.
Berkley
The J. M. Morel Co.
1949 woodward Ave.
Detroit
M. N. Dufty & Co.
2040 Grand River Ave,
Electronles inst. Ine:
21 Henry at Woodward
Hershel Radio
5249 Grand River

ine.

Mass.

Co. lnc.

Supply

Radlo Center

5834 W, Warren

Radlo Electronie Supply

1112 Warren West

Radlo Speclalties

456 Charlotte 5t.

Radlo Suppiy Cn.

6724 Michipan Ave.

Radlo Supply & Eng. Co.

129 Selden Ave.

westside Radio Supply

6724 Michigan Ave.
Flint

Radlo Tuhe Mdse Co.

508 Clifford
Highland Park

HI-Park Distr.

155 LaBelle Ave.
Jackson

Fulton Radie Supaly Co.

707 S. Blackstone St.
Lansing

Eleetric Products Sales Co.

427 E. Michigan Ave.
Muskegon

Industrial Electrie
Supply

1839 Peck 5t.
Saginaw

Orem_ Dlstributing Co.
801 E. Geneses Avs,
Radic Darts Co.

234 S, "Becond St

MINNESOTA
Duluth

Lew Bonn Co.

228 E. Superior St

Northwest Radlo

109 E. First 8t
Minneapolis

Lew Bonn Co.

1241 LaSalle Ave. So.

Northern Radio Lab.

3927 East Lake St

MISSISSIPPL

Jackson

Cabell Electric Co.

Refrigeration & Alr

Cenditioning Suppties

116 S. Gallatin
Meriden

Radle Supply Co.

MISSQURI

Cape Giradeau
Suedakum Eleeironla
Supply Co.
902 S. Sprigg St
St. Joseph
Aeme Radio Supply
110 N. 9th St
St. Louis
Napper Radio Co,
3117 Washington
Ralph Toler Radio Co.
4855 Easton Ave.
Springfield
Harry Reed
Supply Co.
833-37 Boonville Ave.

NEBRASKA
Lincoln
Hicks Radlo Co.
j422 ‘0" St
Omaha
Aleo Radio Ine.
40t1 Cuming St
All-State Distr.
2857 Farnum St.
H. C, Noli Co.
226 Harncy St.
Omaha Applianco Co.
i8th & St. Mary's
Radlo Equipment Co,
2820-22 Farnum St

NEW JERSEY

Atlantie City
Paramount Radio & Elee.
3 S. Providente Ave.
Trenton Electronics
1516 Atlantie Ave.

Bridgeton

Joe’s Radio Shop
67-69 S. Pearl

Radlo &

Co.
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NEW JERSEY {Cont')
Camden

Radio Ejectrie Service Co.

513 Cooper St.

Hackensack
Trade Radlo Service Co.
t0Yz; Morris St.

Jersey City
Nldisco
713 Newark Ave.

Newark
Contlnental Sales Co.
185-197 Central Ave.
Lafayette Radio
24 Central Ave.
Variely Elec. Co.
601-603 Broad St.
Passaic Nidisco Radio Parts
205 Madison St.

Phillipsburg
Carl B. willlams Co.
1534 South Man St

Red Bank
M%nmoulh Radio Sypply

o.
396 Shrewsbury Ave.

Trenton
Allen & Hurley
25 South warren St.

NEW YORK
Albany
E. E. Taylor Co.
465 Central Ave.
Binghamton
Broome Dist. Co.
221 Washington St.

Brooklyn
Electronic Equipment
Co. Inc.
1460 Bushwick Ave.
Green Radie Distr.
482 Sutter Ave.
Hornbeam Distributing Co.
1639 Bedford Ave.

Bupfalo

Buftalo Radlo Supply

219 E. Geneses St.

Dyma¢ Ine.

2329-31 Mlh‘l St.

Radlo Equipment Corp.

147 Genesee

Standard Eleetronics
st. Co. Ine.

1497-1501 Main St

Cortland
C. A. Winchell
37 Central Ave,

Croton-On-Hudson
WRO Radio Laboratory
G Hamilton Ave.

Elmira
Fred C. Harrison Co.
108 W. Church St.

Hempstead
Standard Parts Corp.
235 Main St.

Jamaica
Harrison Radio Corp.
172-31 Hlillside Ave.
Norman Radio Dist.
94-29 Merrick Rd.
Peerless Radio Dist. Co.
92-32 ‘Mertick Rd.
Jamestown
Johnson Radio &
Electronic Equip.
48-50 Harrison Ave.
Mount Vernon
Davis Radio Dist. Co.
66-70 €. 3rd St.
New York City
Adson Radio
221 Fulton St.
Arrow Radio
82 Cortlandt St.
Beam Radio
165 Nagle Ave.
Bonafide Radio & Elec. Co.
89", Cortlandt St.
Bronx Wholesale Radlo
470 E. Fordham Rd.
Blan Radio
64 Dey St.
Douglas Radis Supply Co.
128 Greenwich St.
Eagle Radlo
84 GCortlandt St.
Electronie Marketers Ine.
120 "Groenwlch St
Federated Purchaser ine.
80 Park Place
Grand Central Radlo
124 E. 44th St
Harrison Radio Corp,
12 W. Broadway
Harvey Radio Co.
105 W. 43rd St
Hlghbridge Radlo
Television & Appl
340 Canal St.
Lafayette Radio
100 Sixth Ave.
Leonard Radlo Ine.,
69 Cortlandt St.

Milo Radio & Electronies
200 Greenwich St.
Natlonal Radia Dist.
899 Southern Blvd.

Niagara Radio Supply Corp.

160 Greenwich St
Newark Electric Co.
212 Fulton St.
Newark Electrie Co, Inc.
115 w.
North Radio Co., Inc.
172 Washington St.
Powell Radio Supply
142 W, 169th St.
Radionic EQquipment Co.
170 Nassau St.
Risto Electronics
22 warren St.
Sun Radio
122 Duane
Wileo Radio Dist.
383 E. 138th St.
Olecan
Wanamaker & Redstone
413 Third Ave.
Poughkeepaie
Chief Electronics
104 Main St.
Rochester
Hunter Electronics
East Ave.
Masline Radlo &
Electric Equip.
192-196 Clinton Ave. N.
Rochester Radio Sup. Co.
114-118 St. Paul St.
Syracuse
Broome Dist. Co.
912 Erie Bivd. E.
Stewart W, Smith Ine.
325 E. water St.
Syracuse Radlo Supply
238-40 W. willow St.

White! Plains
Westchesler Electronie

up. Co.
333 Mamaroneck Ave.

NORTH CAROLINA

Charlotte
Henry V. Dick & Co. Ine.
311 E. 5th St.
Goldsboro
Signal Radio Supnly
124 S. Jarvus St.
Raleigh
Suprems Radlo Suppliers
03 w. Hargett St
Winston-Salem

Dalton-Hege Radio Sup. Co.

340 Brookstown Ave.

NORTH DAKOTA
Fargo
Fargo Radio Service
511-5t5 Third Ave. N.

Radio Eaqulpment Co.
624 2nd Ave. N.

OHIO

Ashtabula
Morrison's Radio Supply
331 Centre St.
Akron
Brighton Sporting
Goous Corp.
10 E. Market St.
Cincinnati
Herrlinger Dist. Co.
15th & Vine Sts.
Holub & Houmg
500 Reading Rd.
Cleveland
Northern Ohio Labs.
2073 W. 85th St.
Radie Surplus Co.
648 Prospect Ave.
Strond. Carlisle &
Hammond Co.
2801 St. Clair Ave.
Winteradlo_ Ine,
1468 W. 25th St,
Columbus
Electronic Supply Corp.
219 N, 4ih St.
Whllehemd thlb Co
0 East Long §
Warrc
Radio Specialties
136 S. Pine St,
Dayton
Standard Radio &
Elect. Prod.
135 E. 2nd sSt,
Kent
Kladag Radio Labs.
105 W. Erie St.
Ferguson Radlo Ine.
14553531 Madison Ave.

Marion
Bell Radio Supply
527 N. Main St

Steubenville
D & R Radio Supply
156 S. 3rd St
Hausfield Radlio Supply
230 N. 4th St

Toledo

Lifetime Sound Equip. Co.
911-993 Jefferson

Warren Radio Specialties
136 S. Pine Ave.

OKLAHOMA

Lawton.
Reynolds Radio Supply
908%2 C Ave.
Oklahoma City
Eleetronic Supply Co.
212 N. W. 10th St.
Radio S#oply ine.
724 N. Hudson, Box 597

OREGON
Portland
Appliance Wholesalers
of QOregon

609 N, W, |4th Ave.

Portland Radio Subply Co.
1300 W. Burnside St.

PENNSYLVANIA

Allentown
Radio Electrie Semco Co.
1042 Hamilton® St.

Altoona
Kennedy Radio Subply
1500 Fifth Ave,

Beaver Falls
Reliable Motor Parts Co.
1700 7th Ave.
FEaston
Radio Electrio Service Co.
916 Northampton St.
Evrie
Jordan Elettronte Co.
201 W, 4th St =
warren Radio
12 & State Sts.
Harr:sbur
& H, Dlsirlbullnq

C In
311 S. Cameron St.

Laneaster
Eshelman Supply Co.
110 N. water St.
MeKeesport
Barno Radio Co.
321-6th Ave.

I’hllade l?h ia

adio Parts Co.
35I5 'N. 17th St

Almo Radio

509 Areh St.

Flanagan Radlo Corp.
5251 Market St.
Herbach & Rademan Co.
522 Market St.

M. & H. Sporting Goods Co,

5t2 Market St.

Radio Electrie Service Co.

7th & Arch Sts.

2145 North Broad St.

5133 Market St.

Warner Radio Co.

631 Market St.
Pittsburgh

Tydings Co,

632 Grant St.
Seranton

Broome Dist. Co.

26 Lackawanna Ave.

Fred P. Pursell

550 wyoming Ave,

Sharon
Hcluos Bros. inc.
1344 €. Stats St.

Yor
J.R.S. Distributors
656 W, Market St.

RHODE ISLAND

Providence
City Hall Hardware
washingten St.
Willlam Dandreta & Co.
Regent Ave.

SOUTH CAROLINA

Charleston
Radio Laboratories
215 King St.
Greenville
Arthur Rixon & Son
209 w. Washington

TENNESSEE

Chattancoga
Curle Ihdlu Sunnly
825 Cherry S

Kingaport
Radio Electric Sup. Co.
210 Cherokee St.

Knozvilie

520 western Ave.

Memphis
Bluft City DIst. Co,
905 Unlon Ave.
McGregor's inc.
1071 Union Ave,

Radlo & Electronic
Supply Ce.
1002 Jackson Ave.

Shobe Inc.

(117 Union Ave.
Nashville

Frost Electrie Ine,

1922 west End Ave.

TEXAS

Amarillo
Tom Thomas Seund Sales
& Service
Box 1148

Dallas
All-Stats DIst. Co.
2405-07 Ros: Ave.
Southwest Radle Sup.
1820 N. Harwood

Fo rt Worth

1201 Commerce

The Electronic Equip. Co.
304 E. 5th St.

“‘Scooter’'s Radio Supply’”
509-11 Commerce St.
Houston
Crumpacker Dist. Co.
34 N. Hamilton St.
Sterling Radio Prod. Co.
1602 MeiCinney
Laredo
Radio & Electronies

Supply Co.
1219 Lintoln St.

Lubbock
R & R Supply Co. ine.
706 Main St.

Port Arthur
Lapham Radie Co.
309'; Proctor St

San Antonio
Misslon Radlo Ine.
814 So. Presa St.

Olsen Radio Supply
412 Pereida St.

R. L Ross Co.
118 7th St.

South Texas Radio
Supply Co.
445 E. Commerce
Tl!lcr
Radio Service Supply Co.
111 University Place

Waco

The Harals Co. Inc.
1305 Austin Ave.

UTAH

Ogden
Ballard & Cnﬂer Co.
203 24th

Salt Lake City

0'Laughlin’s Radio
Supply Co.
113 E Broadway

Radie Supply Co.
45 E. 4 South

VIRGINTA

Bristol

Bristol Radio Supaly

64 Commonwealth Ave.
Hopewell

Harry's Radlo Shop

244 E. B'w
Norfolk

Ashman Distributing Co.
807 Granby St.

Radio Parts DIst. Co.
128 W. Olney Rd.

Radio Supply Co.

711 Granby St
Richmond

Johnston Gasser Co.

1402 E. Main St
Reanoke

H. C. Baker Sales Co.
19 W. Franklin Rd.

Leonmrd Eclecironlc
IUG Sccnud St. S.w.

Salem

Richle Radio Sugply
306 €. Main St

Staunton

Southern Electric Corp.
14 E. Johnson St.

Bomar appllance Co. ine.

Ft. worth Radio Sup. Co.

WASHINGTON

Bellingham
waitkus Supply Co.
110 Grand Ave.

Seattle
Harper-Meggee
960 Republitan St.
westcrn Electronie

Suppl 0.
2609 F Irst Ave.
Spokane

Golumhla Electne
& Mfy.

P. 0. Box IMI S.
Tacoma
& G. Radio Sup. Co.

7I0 St. Helens Ave.

A. T. Stewart Co.

743 Broadway

Wible Radio Supply
909 Tacoma Ave,

‘WEST VIRGINIA

Clarksburg
Trenton Radio Co.
791-93 W. Pike St.

East Charleston
Hicks Radio Supply
10 Virginla St.

Parkersburg
John A. Cox Radio

Supplies
554 7th St.

Wheeling
General Distributors
21 {0th St.

WISCONSIN

Appleton
Valley Radlo Dist.
518 N. Appleton St.

Chippewa Falls
Bushland Radio Spee,

Green Bay
Neslo Electronic Dist,
312 N. Chestnut
Hudsmn
H. Larson Co.
109 walnut St.
LaCrosse
Stark Radio Supply Co.
131 8. 6th St
Madison
Sanerﬂald Radln
Supply
326 w, Gorham St.

Manitowae
Harrls' Radie Company
115 No. 10th St.
Milwaukee
Aeme Radlo Sunnly Corp.
510 W. State
Aeme Radio Supnly
510 W. State St
Central Radio Parts Co.
1723 west Fond du Lac Ave.
Electro-Pllance Dist, ine.
2458 W. Lisbon Ave.
Electronile Supnly Corp,
436 W. State St.
Tavlor Electric I:o.
112 N. Broadway
Racine
Standard Radio Parts Co,
1244 State St.
Sheboygan
Nitze's
il127 N.-8th st

WYOMING
Casper
Golden Power Oll &
Supnly Co.
260 S. Center
Cheyenne

Houge Rauio & Supply Co.
2008 Carey A

CANADA

Radlo Supply Co. Ltd.
Grd. Floor MtLeod Bldg.
Edmonton., Alberta.
Western Radlo Supply Co.
328-330 King St. E.
Hamllton, Ontarle

Deiroy Sales Ltd.

203 Rideau St.

Ottawa. Ont.

Elegtronic Supply Co.
(Ottawa Ltd.)

142 Bank St.

Ottawa. Ont.

Electro-Volte Sound
Systems

141 Dundas St west

Toronto. Ont.

Hyograde Radio Ltd.
538 Camble Ct.
Vancouver, B.C.

Bowman-Anthony 1.td.
144 Pitt St.
windsor, Ontarip

DEALERS: If you are not receiving RADIO-CRAFT, please ask for our Special Consignment Proposition.
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OSCILLATORS
(Continued from page 32)

tion and feedback results, to sustain os- |

cillations. A shunt feed is used, 26 being
an r.f. choke. The r.f. voltage between 3

and 1 of 16 is applied to a small lamp |

bulb in the phono pickup through 18,
The light intensity is controlled by 17.
Reducing the resistance of 17 cuts the
voltage to the lamp and reduces the
phonoe output; increasing 17 has the
opposite effect. A current of about 1800-
ke frequency is used to operate the
light-beam reproducer. A short circuit

in 25 probably would result in burning |

out 26 or 16. A faulty variable resist-
ance at 17 impairs operation of the
light-beam. If the beam flickers appre-
ciably or euts on and off intermittently

Fig 8—Oscillator of the Philco 42-1008.

as 17 is adjusted, the unit is defective
and can be checked with an ochmmeter
or by replacing it.

A short in trimmer 8 or coil 9 would
affect radio operation, but not phono
to any extent, since 10 is only 10 uuf
and the short would only result in con-
necting 10 ppf between 24 and ground.
An open in 18 would prevent operation
of the light-beam reproducer.

If a vacuum-tube voltmeter capable
of indicating r.f. voltages is available,
it may be used to check for voltage
across the phono-bulb circuit. If voltage
is found across the 3-1 terminals of 16
but not across the bulb, with 17 at
maximum resistance, 18 very likely is
open. It may be checked by shunting an-
other condenser across it or by replac-
ing it.

TELEVISION RADAR

If your television picture starts blink-
ing, don’t disturb the controls. Instead,
listen for the sound of airplane motors.

The very short waves of television act
like radar waves in that they may be
reflected from solid bodies. When these
bodies are moving, interference pat-
terns which cause fading may be pro-
duced.

Reflections from a nearby plane often
cause changes
Generally these fluctuations start at
about three or four per second and grad-
ually slow down to about one a second,
actually leaving the screen in darkness
for an instant. Then the frequency in-
creases again. The total effect lasts for
about 8 or 10 seconds, being weaker at
the start and the end. Sometimes the

RADIO-CRAFT AUGUST

for

in picture brilliance. |

DEALERS!

TELEVISION

l No Eye Strain >

The logical receiver for commercial
installations such as Bowling Alleys,
Cocktail Bars, Restaurants, etc. Also
the ideal unit for the home.

Large clear 10" flat surface picture
using a direct view tube. This unit
does not require a darkened or semi-
darkened area. It will give you a
clear bright view even in a lighted
area. Easily assembled with soldering
iron, screw driver, in very little time.

All major parts wired.

TERMS: 10% Dep. with Order
Bal. C.O.D.

® Picture 1.F. Stages wired and
pretuned.

® Sound L.F. Stages including Dis-
criminator wired and pretuned.

® Video stages wired.
The above features are all con-
tained on one chassis mounted
with several screws and con-
nected with several wires. The

unit contains 13 tubes.

GUARANTEED
TELEVISION

ASSEMBLY COMPANY

387 BUSHWICK AVE.

AMATEURS!

assembLy co. Presents —

THE FIRST 10 FLAT SURFACE SCREEN
PICTURE IN ASSEMBLY FORM

FEATURES

ASSEMBLERS!
SERVICEMEN!

Complete with 30 tubes, 12” spéaker,
and specially designed di-pole an-
tenna with 60 ft. lead-in. A 13 chan-

nel tuner with FM sound. Only
nationally advertised components
used In our assembiy.

I.LF. Strip—This unit has been de-
signed and constructed by the engi-
neering staff of a well known manu-
facturer licensed by Western Elec-
tric and Radio Corporation of
America. We guarantee this unit to
compare in performance with any
nationally known manufacturers
making a similar size screen retailing
at approx. list $600, less installation.

$229.50

COMPLETE WITH TUBES

® Complete front end consisting
of R.F. Amplifier, Oscillator
and mixer wired and pretuned.
The above feature is construct-
ed on one chassis also mount-
ed with several screws and con-
nected by several wires. This
unit contains 3 tubes.

The above units nre wired and tested
by our engineers for Your Convenicnce

to operate to your satisfaction
whensimple directions are followed

BROOKLYN 6, N. Y.

1947



“"HIRE"the BEST
MAN IN THE 3
BUSINESS! ¥

Let him show you how to

ELIMINATE
TEDIOUS TESTING

It took one of the best
men in the business—A. A,
Ghtrardl—years of time and
thousands of ciollurs to pre-
piare lhu data you get in
hiz  RADIO TROUBLE-
snoo'rm:s HANDBOOK
for only $5. Thut's why this
bl; T44-page book 1s AS

GOOD A8 ANOTHER
MAN IN YOULR SHOl*
and an outstanding expert
at that! It eliminates tedi-
ous testing on 4 jobs out of
5! Cuts service time In
half! Enables you to repair
cheap sets profitably. Ideal
for training new helpers}

th m-Ike

ORI T D

CUts

i ced—in 2 minutes or
Service o Lo T

Nine times out of 1en

fi:
™ al} the detailed

HANDBOOK gives

what the trouble s likely to
w0 repatr it. I'ays
you use it.

—uxaclly how
for [tself first timé
Weighs 414 Ibs. Covers specifie
rata for practically every radio in

. Also, it Eives you hundreda
of helpful : wuning afign.
ment data; transformer hints;
tube data; color codes. e., 10
help you repair any mdio ever
Made—onsler, better and  fasler.
Only 33 complete. 3.DAY MONEY.
BACK GUARANTEE.

time in

15 o 4

jobs ouft
of 5!

Let him give you a

COMPLETE GUIDE

to Professional

SERVICING

EKnow how to maoke prellminary
trouble chocks on compiicated jobs?
Know how to analyze ANY clreuit and
its components quickly and scientifl-
cully? Know jJust where, when and
hew to use all types of test Instruments

-how to interpret their readings to
track down the trouble?

EASY TO LEARN

Nowhere else can you got this kind
o6f tralping faster, casier, and at less

MONEY-

cost thag In  Qhlrardi’s MODERN AVING
RADIO SERVICING. This I300-page S FFER
book refreshes you on any puzzling o I
tly énof }n,'tlrjrk—nrepnres you for 1!118 I.A't g\bllll::'gbﬂﬂk
¢ OPPORTUNITIES that only Ca,

serticemen with the true ""Know How™' ﬁ“,od' ?:.',’," {:’l,’f lff,
of their profession can grasp. 706 1ll-  Servicing traln
lustratlons. 720 self-test review ques- you for

tions to make study easy, Weighs over SIONAL wor
3% lbs Only $5 complete—and our p% P 7 By ""‘;
5-DAY MONEY-BACK GUARANTER sg. 50 ‘for l.he

means you don’'t really risk a eentl

Dept.
232 Madison Avenue,
O Enclosed find 8. for books checked. or
2 send C.0.D. (In U S.A. only) for this amount
lus postage. If not fully satisfied. 1 may relum
K8 within five aays for refund of My moncy.
OMODERN RADID

SERVICING 23

{$5.50 foreign)

SAVING COMBINA’T'ON: Both big
ly $0.50 for the

RC-87, Murray Hill Books, Inc.
New York' 16, N. Y.

RAD?!O TROUBLE-
SHOOTER'S HAND-
BOOK, &3 (853.3

i
i
i
l a m
i
1
i

two (§10, .)0 rorelgn).
Name

Address . st adanaa s

g
4
e

City & Zone. State.
[ 2 5 rr x 3 L B r 3 |
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|New Radio-Electronic  Patents

y I. QUEEN

ELECTRONIC DPDT SWITCH

Patent No. 2,396,395
J. Ernest Smith, Jackson Heights
Eugene R. Shenk, Brooklyn, N, Y,

Switching operations that must be performed
rapidly and noiselessly are often done better
electronically. This electronic switch cireuit uses
only three tubes and a few resistors.

A square wave voltage which controls the
switeh is applied to input e. Tube Tl conducts
during a positive alter-
nation at its grid and
is cut off during the
negative alternation.
When it is conducting,

= o «

Voltage B is connected to G2 and appears
at D.
G3 and G4 are at cut off,

When T1 is cut off:
Voltage A is connected to B4 and appears
at D,

12

its plate assumes a
more negative potential
because of current flow
through R4, and its

JE:

cathode becomes more
positive because of the
current through R3. The
converse is true during
tube cut-off.

The e¢athode of T2 is
connected to the plate
of T1 {(through a re-
sistor) and the cathode
of T3 is connected to
the cathode of T1. Mak-
ing either cathode more
positive is equivalent to
making the correspond-
ing grids more nega-
tive, and vice versa,
Thus, when TI1 con-

:3E;

ET

ducts, T2 conducts, and
T3 cuts off. When Tl
and T3 conducts.
When inputs are present at A and B the fol-
lowing takes place:
When T1 is conducting:
The voltage A is connected to G1 and appears
at C.

is cut off, T2 cuts off,

Voltage B is connected to G3 and appears

at C.

G1 and G2 do not operate.

The inventor has discovered that the following
relationships are optimum:

R1 = 2R3
R2 = 2Rp {of T1)
R4 = R1 + R2 =2 (R3 + Ryp)

D. C. AMPLIFIER

Patent No. 2.400,734
John R, Beckwith, Chicage, Il

Ordinary R-C coupling cannot be used in very
low-frequency and d.c. amplifiers. Instead it is re-
quired that the grid of, one tube donnect directly
to the plate of the previous tube. Because of the
relatively high potential on the grid, the corre-
spohding cathode must also be raised to a high
positive voltage. Where a number of stages are
used, the total power

very hizh voltage supply characteristic of earlier
d.c. amplifiers.

This great advantage is aceombanied by sev-
eral disadvantages, which in most cases are
less important, The repeater tube, like any cther,
is non-linear and degencration ia added to com-

supply voltage must be < L
very high because each ‘ 3 3
stage operates at one or

r—_‘——_"-‘——_“_‘___" f___—__-——

IST STAGE

L
<
0

more hundreds of volts I
higher than the last.

This eircuit requires [
two tubes, a pentode I
amplifier and a triode H
repeater, for each stage l
of amplification. The
plate voltage variations
in the amplifier are
transferred to the repeater in parallel with it.
The repeater operates as a cathode follower and
requires no eapacitance ecoupling. The suceeeding
grid is operated at a low voitage relative to
ground. Therefore the circuit does not need the

L.:...____.__‘_i._____.___

l ouT

N
| !
| I

T
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pensate for it. The gain of this tube is only
0.35 approximately and therefore more stages
are required than usual. In addition, the grid
of the second stage operates at a slightly posi-
tive voltage, which must be compensated for.

‘l

LMN-:L

LIGHT RADAR

Patent No.

2,409,030

Victor H. Fraenckel and Siegfried Hansen
{Assigned to General Electric Co.)

Radar by radio is well known, but often con-
ditions exist where ccho-ranging with other forms
of radiation are more suitable. For example,
underwater detection is usually based -on power
at supersoniec frequencies. This patent proposes
the use of light waves,

RADIO-

The advantage of light as apgalnst radio is
the simplicity with swhich sharp impulses may
be generated and transmitted in narrow beams,
but it is at a disadvaniage in certain types of
weather. The distance coveragk is approximately
the same for either. (Continued on page 75)
CRAFT AUGUST, 1947
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“Churchilka” Beat Nazis

N the outbreak of World War II

the Germans forbade all residents
of Czechoslovakia to listen to foreign
broadeasts. If anyone was caught, he
was punished severely. Threats and
warnings not being éffective, the Nazis
confiscated all broadcast receivers in
many Czech and Moravian districts, as
the influence of foreign broadecasting, in-
creased.

On the other hand, they wished the
inhabitants of the so-called Protectorate
of Moravia and Bohemia to listen to
their own propaganda. Since listening
to Allied stations was possible in many
cases only on short waves, all short-
wave circuits were taken off the re-
ceivers about the beginning of 1943.
The short-wave inductors were removed
and the corresponding connecting ecir-
cuits opened or short-cireuited.

This drastic action had little effect.
All who were versed in the construction
of radios (Czechoslovakia has a large
number of amateurs in proportion to the
number of its inhabitants) tried to re-
place the removed short-wave circuits
in various inconspicuous ways. Short-
wave resonant circuits were plugged
into the phono pickup jack or directly
onto the grid of the detector tube. The
inductors themselves occasionally were
transmission lines (i.e., pieces of ordi-
nary double line-cord) or were mounted

inside condenser cans, line plugs, or
dummy tubes.

The most interesting solution, which
practically cancelled the Germans’ ef-
forts, was almost universally used in
superheterodyne receivers. Since all of
the ordinary oscillators in most super-
heterodynes produce a number of har-

:

—

monics, reaching into the ghort-wave
frequencies, it was sufficient to insert a
substitute inductor between the grid of
the first detector and ground. This in-
ductor resonated the input circuit in the
short-wave bands and made it possible
to receive most of the strong signals
(Continued on page 60)

THE ULTIMATE IN SIGNAL
TRACING INCLUDES:
For direct reading of

METE sigeal dafensity.
SPEAKER For tistening to the signal.

P H 0 N E For checking distortion and listening
to the signal in low-gain channels.

The New KT-30 CHANNEL ANALYZER!

Intermittents, distortion and other time-consuming trouble causes
can now be Quickly and efficiently located and corrected with the
ald of thls new time-saving instrument. The use of low current
consuming miniature battery tubes enabled us to provide suber
performance and yel keep the size and welght of the complete
Instrument to its deslrable compactness.

The Model KT-30 Changel-Analyzer s battery operated, there-
fore, it Is always ready for instant use. A flip of the front panel
switch and you are ready to follow the signal from antenna to
speaker through aJl stages with the ald of the sensitive detector
Probe. A hlgh-pass filter eontalned In the Probe *‘euts oft' at
300 Cycles thus allowing a signal with a super-imposed 6O or
120 Cycle hum to be heard.

Comparative signal Intensities are
meter as the

indicated directly on the
Probe follows the sigmal. A speclal 43" P.M.
speaker with oversize Alnleo V magnst |s used for quality
checks. One of the shortcomings of many previousty designed
Signal Tracers has been their inability to measure and check
low signal intonsities. This disadvantage has now been over-
coms for the Model KT-30 Channel-Analyzer incorporates a
special clreuit whieh permits the meter 10 bhe put perass the
output of the Signal Tracer. To accomplsh this it is necessary
only to ﬂli! a front panel switch. This results in addlitional gain
and sensitlvity permitting measurement of low signal Intenshties.
An earphone provided with the unit permits fistening to the
signal In low-0ain channels. Incidentally, §nsertion of the phone
automatieaily cuts out the speaker.

The Model KT.30 Channel-Analyzer comes complete with detector probe, test
leads, self-eontained batterles and earphone. Comes housed In heavy-gauge
crystalline cabinet |

orders.

GENERAL ELECTRONIC DISTRIBUTING CO.

98 PARK PLACE DEPT. RC-8
NEW YORK 1, NEW YORK
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LEEDS

Still Leads—
ARMY RADIO PHONES

They’re perfect and were O.K.d by
Signal Corps inspectors. For battery-
less phone or recordings, etc. Com-
plete dynamic hand mike, 2 earphones,
head-band, cord set and 45
special connecting cord set. s

A real special . ONLY

APS/13 RECEIVER & TRANSMITTEH

17 tubes—5-616; 9-6AG5; 1-VR-105; 2-D2l; 400-
600" Mc range. 30 Mc LFP. complete with tubes &

Dynhamotor. Priced at less than th0$
WOTCh fof _the LD +... ;a8 soaew s 6w =

O{L-FILLED CONDENSERS
1 MFD 600v. DC $ .39 0.1 MFD 7500v. DC £1,50

2 MFD .600v. DC .49 0.02 ALFD 8000v. DC .98
4 MFD 600v. DC .69 2 MFD 1000v. DC .79
10 MFD 600v. DC .98 2 MFD 2000v. DC .15
16 MFD 400v. DC 98 7 MFD 830, DC 1.25

LOUDSPEAKER—LS-6-C consisting of microphon
P.M. speaker and trumpet with triggered gun zrw
handle. Brund New.

8peclal

POTENTIOMETER—100,000 ohm wiro wound pre-
cislon mude t0 General Radlo specs. 25 95
watt. 6" diameter. Brand New

complete

BC-645-A TRANSCEIVER — 420-450Mc;

with W.E. Co. 316A doorknob. 15 tubes und con
version dfagram, Brand New: origlnal 95
backing

0-30 volt AC 3° Westinghouse
500-0-500 microamps 4° W, E.
3" Bukelite case. 30 milivolts baslc movement. can
he used for uny range requlred by uso of shunls or
resistors. All Brand New In boxes. 95
BPeClal s musonreser b iwe W » « esenrivog wmmses

t¥De.

RELAYS—SIGMA SENSITIVE. plug-in 5

prong, 2000 ohms, coll set at 4!1.1 DC. her- 95
B

. eoll; oo

metically sealed

RELAYS—G. Ji HIGH CURRENT. 24v.
tacts will h:u!dle 200 =mps,
BDeClil | meesia i veotom s & 5w Pl 6 p e ¢ 06 ¢ -

BC406 RECEIVER-—15 tubes, tunes 105-207Me: 1i0v
60 cy AC operated, suitable for conver-
slon Lo 2 meters of television; for only... *,

SELSYNS. type 5 Syncro-trangmitter, used in balrs

as _trunsmitter and foliower; 110v 60 ey,

FACH DOG DDSLGT o B g ot o, omsambibyoss o ivo-aa s'oo
SELSYNS, type 11-1; indicator type In 9 00
armored case 110v, 60 ey. per palr...... L
CRYSTAL PICKUPS—Well-known make, '| 95

only 1% oz, pressure; Brand New........

CRYSTAL MIGROPHONES—“ell known make, with
stand .md 7 ft cable.
Brand New ..ovvivaiiiiiiniiiiiiniiinnn, a

HEINEMANN CIRCUIT BREAKERS— 95
Magnetle type, In 5-20-35-85 amp sizes.. o

IN CRYSTAL DIODES for use In ﬁeld strength
meters; as meter rectitiers. or oven for I 0
orystal setsl! at .35 each or 3 for........ o

ANTENNA SECTIDNS—Screw-in type—377 Jong;
made of llght welght steel tublng: speelal

POL 5 QG OF - e ot g8 i S oSemssacarnra et ek i
TELESCOPING ANTENNA—Very Hgm 25
welghit. 80" MW  woswdmaiiiimemeadabons »
DM-43A DYNAMOTOR. Mfg by G. E New. input

24y at 23 amps. 7500 RPM; output 515/1030/2/8 v.
at 2lo/260 mllllamos. ﬂllerod.
Ly [ [ PR SR S —— .

SCHWEIN Free and rate Gyros; operated from 24 v.
DC In metal caso. ready for Use; now I
ONLY 8 o iovctoig ot Rty 4 b debami d § oy 8

Remote control box for 522A transceiver—consists of
5 push buttem switches, 5 W.E, pilot lite assemblies,
fever switeh, all mnunted in one

BOX coeiiiiiviieneiiiiitiiiiiireieniinae 2
OUNCER TRANSFORMER—Mike to grid; low to
nigh meedanm. 25 to 1 ratlo. 35c¢ each, 2.95

10 for

If not rated 259 with order, balance C.0.D.
All prices F.0.B, onr warehouse New York.

No order under $2.00
We ship to any part of the globe

LEEDS RADIO CO.

75 Vesey St., Dept. RCA
COrtland 7-2612 New York City 7
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Only 3 x 5 inches in size, this little amplifier supplies 4 watts of power to the speaker,

Miniature-Tube Amplifier

By J. C. HOADLEY

T is not necessary to assemble several
cubic yards of components to con-
struct a good amplifier. It is perfect-
ly possible to build one and, when the

smoke has cleared away, find that it is
no larger than several packs of cig-
arettes. (See photograph.) No¢ midget
in performance, it is capable of a pow-
er output in the order of 4 watts and
has sufficient gain for any crystal pick-
up and all but the lowest-level mag-
netics. Even the higher-output crystal
microphones will operate this amplifier.
One of the most important factors
contributing to its small size is use of
the new 6AQb5 miniature pentode output
tube (really a 6V6 in the miniature en-
velope) and the 6X4 rectifier tube, the
new miniature counterpart of the 6X5,
A 6AQ6 completes the tube lineup. It
is a duplex-diode high-mu triode with a

{ gain of about 70. These miniature tubes

are fully the equals of their bigger
brothers and have greater mechanical
rigidity as well as smaller size.

The chassis dimensions are 31 inches
wide, 5 inches long, and 1% inches high.
The chassis is made of aluminum which
was obtained from a 16-inch recording
disk which had been discarded. Your
local broadcasting station will probably
supply one, or the nearest ten-cent store
will yield an aluminum cookie sheet,

The chassis may be made by.bending
the aluminum sheet in a vise, or a wood-
en block may be cut to the proper size
and the aluminum bent around it as a

form. The holes are more easily cut
before the chassis is bent.

This is one amplifier that ecan be
built without eritical parts. Any 40- or
60-milliampere receiver-type power
transformer will do. All 3 of the tubes
operate from the one 6.3-volt winding,
so the usual 5-volt winding is unneces-
sary. The resistors except one in the
cathode circuit of the 6AQ5, are . watt.
This lone exception should be a 5-watt
resistor.

e ﬂ“
L4

71000365

>

100K T.ooz MICA  TO AMPL

f
1 B.C.aNT. coiL

Fig. 2—A tuner useful for local reception.

Any speaker can be used, from b to
15 incHes. If a field type is chosen, it
should have a field resistance of 1,000
ohms. If a PM-type speaker is used, it
will be necessary to substitute a 20-
henry, 50-ma choke for the field. This
can be mounted on the ¢hassis as in the
photo, and the speaker should have
an output transformer mounted on it.
If a field-coil model speaker is used, the
output transformer may be mounted in
place of the choke. The output trans-
former should have an impedance of
from 5,000 to 8,000 ohms. The usual
value is 7,000 ohms, but is not too criti-
cal.

The speaker should be mounted on a
box to serve as a baffle. For best results,

6X4
e

IKn.FIELD

SW

6.3V

1
TO FILS
SV NOT USED

Fig. 1~=The circuit. For PM. use, a 50 ma choke may be employed instead of the speaker fiald.

RADIO-CRAFT

for AUGUST, 1947



it should be of the bass-reflex type. For |

a discussion of bass reflex, refer to the
article in RAp10-CraFT, November, 1946.

In wiring the amplifier, it is neces-
sary only to keep the wires to the vol-
ume control away from the a.c. wires
on the power transformer or hum may
result. When the unit is completed, con-
nect the input to a crystal pickup or
tuner,

The small size of the finished unit
adapts it for placement almost any-
where, even in a cigar box, together
with a 4- or 5-inch speaker, and per-
haps even a motor and pickup to make
a miniature portable record player.

For those individuals who like their
radios in small doses, a small variable
condenser, a coil, and a 1N34 crystal
constitute an ultra small radio receiver
which can be connected to the small
amplifier and although short on selec-
tivity and sensitivity, will provide un-
usual fidelity on a strong local station
(see Fig. 2). These variations allow the
experimenter a lot of leeway without a
vast expenditure, so let’s see what you
can do with this mighty mite.

Ravio Thirty-Five Pears Aao

In Gernsback Publications

HUGO GERNSBACK

Founder
Modern Efectries .......cociiiaeiaiins 1908
Etectrical Experimenter 1513
Radio News 1 EE 1919
Belence & ftrnventlon .. 1920
Radio-Gralt . ..o.vvvciveiihiiinnns 1929

Short-Wave Craft ...... .. L1930

Wireless Association of America

Some of the larger librarles In the country stil have
copies of ELECTRICAL EXPERIMENTER on & for
Interested readers.

From August, 1913, ELECTRICAL EX-
PERIMENTER :

Measuring the Intensity by Wireless
Signals, by P. Mertz

New System of Wireless Telegraphy

Moon Affects Wireless

Rotary Spark Gaps and their Con-
struction, by Henry Scott

New High-Frequency Alternator

A Long-Distance Radio Set, by Ed-
ward A. Werner

Wave-Length Calculations

Radio Buzzers

BIGGEST HAMFEST COMING

AMATEURS of New Jersey and near-
by parts of several neighboring states
will meet September 26-28 at Asbury
Park, N. J., in the most ambitious ama-
teur radio convention since the war. Ac-
tivities are expected to be so extensive
that even with the 8-day convention it
will be necessary to run various activi-
ties simultaneously.

It is expected that Amateur Radio
K2USA will be on the air at the conven-
tion hall, which is located directly over
the Atlantic Ocean. A visit to the radar
with which the moon was contacted is
another of the projected activities open
to delegates.

The convention is being sponsored by
the Jersey Shore Amateur Association
and the Monmouth County Amateur Ra-
dio.Association.
RADIO-CRAFT
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"VOMAX"

AM PLUS FM
0KC-210MC

e - MODE( 906

SIGMAL GENERATOR

WMt S
aabiide o L X

The one word “greatest” best describes new MODEL 906 Signal Generator
. . greatest frequency range of 90 kc. through 170 mc. AM; 90 ke.
through 210 mc.. FM . . . greatest calibration accuracy of 1% . . .greatest
output range — metered and continuously variable from less than 1
microvolt to over 1 volt . . . greatest freedom from strays . . . greatest
“buy” in history at only $89.90 net.
Exactly as the unequalled excellence designed and built into “VOMAX"
makes it outstanding the preferred, truly universal v.tv.m., so SILVER
engineering brings you in MODEL 906 o signal generator utterly
without equal,

NEW FLEXIBLE
PENCIL R.F. PROBE

For two years “VOMAX" has stood
head. and shoulders above all other
meters for a.c,, a.f, i.f, r.f. and d.c.
voliage range . . . unequalled cur-
fent and resistance ranges . . .
laboratory accuracy . . . high meter
input resistance ., . . far real value.

Now 'VOMAX" is equipped with a
new, pencil-thin r.f. probe extension
5" long plus campanion grounding
clip and Jead. With it you can reach
any point in the “tightest” midget
receiver chassis . . . you ean bend
the probe around corners if you
have tol This exclusive new SILVER
development maintains “VOMAX” as the finest, most complete meter you can buy . ..
still for only $59.85 net. Present “VOMAX" users can get the new flexible pentil probe
kit for 35¢ from their jobber.

NEW 16-PAGE CATALOG. Mail ‘a penny postcard for complete data on

these and other new SILVER products . . . famous "SPARX” visval and avral signal
tracer, loboratory condenser/resistor tester, new amateur xtal-eontrolled all-band exciter,
80 thru 6 meter 40-watt pre-tuned frequency multiplier, transmitters, receivers, etc.

OVER 36 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Hnate Soern Cor, Foee:

HARTFORD 3, CONNECTICUT

1240 MAIN ST.,

1947
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”AMS/ HERE'S THE

BEST CONVERTER BUY
ON THE MARKET...

Kit or Completely Assembled

L&fayette CONVERTER

For 6, 10 and 11 meters

Frank Lester, famed W2AM]J, back
in charge of ham radio at Lafayette,
comes through with a great ham in-
novation that you'll wane right now!

Awother Lafayette plus is Frank Lester's
tnteresting and informative article on
this converter, in the August issue of
Radio News.

Designed to operate directly from 105-125
volt 60.cycle A-C asource, this converter
uses the new selenium rectifier and’ three
new-type miniature tubes. One 6BA6 as
tuned R-F stage—one 6BE6 as mixer—one
6C4 as H-F oscillator. Single-dial tuning for
controlling H-F oscillator—separate con-
trol for R-F stage. This feature eliminates
tracking error. Mixer gain may be varied
by separate bias control, thus permitting
optimum signal-to-noise ratio regardless
of receiver used. Stand-by switch controls
both converter and receiver. Plug-in coils
employed for all bands, one set to cover
50 to 54 mc range and another to cover
from 27.180 to 29.7 me. Output trans-
former adjustable from 4.7 to 6.5 me. Kit
comes complete with punched chassis,
panel and cabinet as well as all parts for
one band and complete instructions, less
tubes. Gray crinkle cabinet 8” x 12” x 8%,
Shpg. wt. 15 lbs.

—K10454—Converter kit,

Costhon (Y et - + orémic b $34.50
—K21000—Tubes for converter—Your Cost
CIlL I e det o, e o Tetea .. .00

—rK10456—Converter completely assembled,
wired and tested with coils for
6, 10, 11 meter operation, includ-
ing all required tubes—Your cost
only

WIRED CONYERTER SOLD ON
10 DAY MONEY BACK GUARANTEE!

Write today for onr big, new 144-page
catalog—it's chock full of everything
you want in radio and electronics. Ask,
too, for flyer C-39 with its wp-to-the-
minute news on ham bargains.

| tatagette Rudi

(RADIO WIRE TELEYISION, INC.)

100 Sixth Avenue 110 Federal St. 24 Central Ave.,
New York 13, N, ¥.  Boston 10 Newatrk 2, N.J.

A,

N improved and expanded ver-
sion of the superregenerator

I By MARION BLACK
described in the Radie-Elec-

i
" . tronic Circuits section of the

| April, 1945, issue of RADIO-CRAFT, this
|set has a built-in all-wave antenna
constructed like a variometer to provide
coverage from far above the broadeast
band to well down into the short wave
spectrum.
| The circuit uses a 37 superregenera-
tive detector with external quenching
voltage supplied from another 37 in a
low-frequeney oscillator circuit. Any
convenient triode would no doubt work.
[ The detector also feeds into a 41 power
{amplifier that may be used to drive a
|speaker or to supply higher output for
phones.
| The all-wave built-in antenna coil ean
be constructed by anyone with average
ability and little material. Two series-
connected coils are employed, on the
principle of the variometer. The coils
are approximately 6 inches in diameter,
and are preferably wound with about 6
turns each. When the coils are so turned
that they aid each other they will cover
the broadcast range. When set so they
oppose they will tune far up in the short-
wave spectrum.
| The coil forms can be made of bake-
(lite or wood. Mine were of cardboard,
| stiffened with well-thinned coil cement
(any cellulose lacquer or airplane dope
will work well). The inner coil was
made about 53% inches in diameter. Six
turns were wound on it, 3 on each side
{of the shaft. They were well cemented
[down and when dry a strip of heavy
| cardboard was wrapped around the
f winding. The second winding was put on
this, just tight enough to keep it from
falling off. Next I put cement on the in-
|side of the outside cardboard strip,
wrapped it around the winding, and tied
it in place. When everything was
thoroughly dry the middle cardboard
was slipped out, and the result was a
variometer with windings that fitted
| very close together in positions of maxi-
mum and minimum inductance. The
photograph gives a good idea of its ap-
| pearance, which I will admit could be
improved.
To further -4ncrease the frequency
QCUTSIDE ANT.
‘5;400;“11 37

Yew Supernegeneraton

A special variometer gives
this set wide turting range

Front view of the superregencrative receiver.

range of the coil, two sets of tuning con-
densers are connected across each end
of the variable inductor. One set of tun-
ing condensers—2-gang variables—tune
the grid and plate circuits of the high-
frequency oscillator. The other acts as a
connecting link in the middle of the
variable inductor and makes a good
band-spread tuner. The setting of the
variable inductor and the grid-plate tun-
ing condenser determines the wave band.

Another interesting feature of this set
1s that the aerial connects to the chassis
if an outside aerial is used. The set will
pick up most of the local stations and
many short-wave stations without an
outside aerial. An aerial will greatly in-
crease the range of the set. With 10
turns on each half of the variable indue-
tor I got a frequency range from 9
megacycles to 9 kilocycles.

I used 0.000015- to 0.0004-microfarad
tuning condensers on .the band-spread
end of the variable inductance, and
0.000012 to 0.00035 tuning condensers

The home-made variometer is well shown here.

37 4|

6V. FIL.TRANS—2

PHONES OR MIKE

56

0sC. CONT. VARIOMETER

i WAL |
i 6V.FILS.
]

84

20H

IMEGS 1502
>

-
16TF150v.

40 TH50U

Note thet phones -act as choke. For safety -a condenser should be used in aerial circuif.
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across the grid and plate ends of the in- l
ductor. 365 upf 2-gang condensers ¢an
be used in both positions. The chassis
of the set in connection with the large
variable inductor acts like a small aerial
and is balanced in such a way with the
tuning condensers that-any aerial you |
use can be tuned to the frequeney you |
are trying to pick up. With both set and |
aerial tuned to the desired frequency,
the set becomes supersensitive.

The grid part of the built-in aerial is
mounted horizontally above the tubes |
and the plate part swung inside so it
rotates. Part of the time this plate coil
is vertical and part of the time horizon-
tal, according to how it is set. The grid
loop, being horizontal, picks up stations
from every direction equally and thus
nullifies the directional loop effect.

I added one audio amplifier to the set
to bring in especially weak stations on
the headphones. It will operate a small
speaker on local stations. An audio
choke and a circuit-opening jack may be
inserted in the plate circuit of the de-
tector tube so that taking out the phones
inserts the choke, making it possible to
use the same pair of phones for 1-tube
or 2-tube reception. The power supply,
superregenerative receiver, and audio
amplifier are all shown in the diagram.
I built the whole thing on the chassis of
an old 4-tube t.r.f. radio receiver. |

MAPS MADE BY RADAR
(Continued from page 19)

of radar photographs. The radar photos |
were made by a Radiomarine 3-2 centi-
meter radar.

In making a radar mosaie, Mr, Pan-
nill explained, an automatic camera is
attached to the radar instrument and
adjusted to photograph images on the
scope at regular intervals. The prints
are then matched to produce a continu-
ous strip-map reduced to the scale of
standard navigation charts. On the as-
sembled charts, engineers add dotted
lines indicating the channel to be fol-
lowed, together with figurgs showing
the depth of water, and brief identify-
ing descriptions of landmarks. :

According to Brigadier General Doug-
las Weart, Ohio River Division Engi-
neer, the importance of this develop-
ment in chart-making is “comparable
only to the introduction of steam power |
on the river.

“By using radar and radar charts,” |
General Weart said, “it is possible for
a pilot to know exactly where he is and
‘see’ the obstacles before him regardless
of fog—one of the bugbears of river
navigation—or other soupy weather.
Each image on the radarscope, whether
showing an island, shoreline cliff, a
building or a cluster of gas storage
tanks, will be as recognizable as if the
pilot were seeing the landmark itself.”

The cost of eharting a river by radar,
it has been pointed out, would be low
in comparison to the savings that own-
ers of the 3.2-centimeter radar equip-
ment could make through the general
speeding-up of traffic and the elimina-
tion of delays due to weather conditions.

RADIO-CRAFT AUGUST,
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GOVERNMENT RADIO and ELECTRONIC |

SURPLUS BARGAINS

MODEL AN-PRS-1
NEW

MINE
DETECTORS
EACH $995

We still have
a supply of

16 10
KEYERS

NEW

il

Ce6J (CE 306)

GRID CONTROLLED
RECTIFIER Gas Filled

Maximum Anode Amperes 6.4
Nominal D.C.
Output Volts
Filament:
Amps 18
Volts 2.5
Heating Time 40 Secs.
Peak Inverse Volis 1250
Peak Anode Current 77
Critical Grid Voltage —2
Cond. Mercury Temp.
Limlts 40° to 65° C.
Helght 8157, Width 2 1/16”
Bass: 4 pln No. 412

PRICE EACH $39.5

350

TUBES

3B22 (CE222)

FULL WAVE RECTIFIER
XENON FILLED

Maximum Anode AmPeres |
Nomlnal D.C, OQutput
Volts
Filament:
Amps
Volts
Heating Time
Peak inverse Volts
Maximum
Average lgnition Voltage 12
Arc Drop Average 8
Cond. Mercury Temp.
Limits 40° to 65° C.

i3
2.5
20 Secs.

Helght [

width %"

Base: Medium 4 Pin

PRICE EACH $195 1

4B24 (CE 224)

FULL WAVE RECTIFIER
XENON FILLED

Maximum Anode Amperes 2.5
Nominal D.C. Qutput

Yolts
Filament:
Amps 12
VYolts 2.5
H:atlnn Time 30 Secs.

Peak Inverse Volts

Maximum
Average lgaition Voltage (2
Arc Drop Avwerage 8
Cond. Mercury Temp,

Limits 40° to 65° C.
Height 71°
Width 2 3/06"
Base: Medium 4 Pin

PRICE EACH 295

INVERTERS

27 V. lnput. 115V. 400
Cycle Output at approx-
imately 1500 Watts.

3?95

NEW,
EACH

- EACH

GRAB
BOX

A p proximate-
ly 10 Ibs. of
miscellaneoug
radig parts.
Ali usabie
All new,

rox 5100

MIDGET 1. F. TRANSFORMERS

455 K.C,
Slug Tuned
NEW

HIGH VOLTAGE TRANSFORMERS
90 V. Primary, 6400 V. Sec-

100 Mills.

ondary. approx.

195

NEwW, EACH

OUTPUT
TRAKSFORMERS

Type No. 900885
CRV--30528

PRI-5000 Ohms

Sec. #1 500 Ohms Modulator
Sec. 72 600 Ohms Sidetone

RESISTANCE

-120 Ohms
See. #1—20 Ohms
Sec. #2— 5 Ohms

49°
NEw, EACH

PRI-

Ali Orders F.0.B.DETROIT, Shipped RAILWAY EXPRESS

No order

posil.

under 35.00 -
Please send check or money
order. Orders shipped C.0.D.
subject to 25% advance de-

10 CERTER

2530 EAST DAVISON AVE.

DETROIT 12, MICHIGAN

e—
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FOR BETTER BUYS SEE
HIGHBRIDGE

RANGEMASTER

MODEL 10

A COMPLETE
SERVICE

COVERS THESE RANGLS

A.C. Voltage: 1-10-100-500-1000 Volts
D.C. Noltage: 10-100-500-1000 Volts
A.C. Current: .05-.16 .5-1.5 6-15 Amperes
D.C. Current: 1-10-100-1000 Milliamps
Resistance: RX10 RX100 RX1000 Ohms

Capacitance: .001-.1 .01-1 .1-10 Mfd.

Available in Kit Form . $16.95

Factory Assembled $23.50

Test Leads 85¢
BRAND NEW

7EP4

IMMEDIATE DELIVER Y

Individually paeked
cartons—Guaranteed

WESTERHN ELECTRIC
INPUT TRANSFORMER

Video core type; imped. ratio between wind-
ings: 1-2, 3-4, 5-6, in parallel 60-900 ohms;
Freq. range 10 KC to 2 MC: made for set
AN/APQ-13; Electrostatie shield between
windings, oil ﬁlled 534" dizameter, $l 95
B8 hiEh; - Wt (5 1hs. eoars s optssars -

SELECTRON SELENIUM RECTIFIERS

50 to 99 .85 [T ‘!1
5 to 49 90 | h;P_a
! to 5 99 Lz——ii”

Quotations, on larger gquantities

furnished upen request
USEFUL FOR: +# AC-DC Portables
Power Subplies % Conscle Radios
Types of Rect. Tubes

¥ Intercom
W Replaces 29

K8-9524—Transformer Pri. 115 V—60 cvcles. See.
#1450 V @ 30 MA CT.. Sec. £2-64 V., @
1250MA. Rectangular metal case. stud mtg. solder

eves—approX glze 3 1/16 ¥ 2 5/16 x 3% with standoff

4
No. T2697. Special...... .. ... $1.95

-50-60 cyele.

#7313 Filament Trans. 115 V

Itectangular metsl
case. solder po«t termlinals: .'Mld on porcelaln stand-
offs: stud mig. size 5% x 4% x 5% with standoz's 814

T2E-88. Special

NEw No. 63IPI/SNA Glass Strobotron tubes.

Eac!
100 By Pass Condensers. 10 Varletles. Speclul .$4.95

Iligh_ voltage transformer with Glass Standoffs. Pri.
115 V. A.C.—400 cycle—SBec. 5700 V., Reclunbulhr

upprox. size 6% x #%4 x 3% with standoff 714"—
Mills D.C.

IBIE=7:8 Speciohia ¢ § ks be o siwmn .
TUBES

$3.95

All Prices FOB New York City, N. Y,
RIGHBRIDGE RADIO - TELEVISION
& APPLIANCGE CO.

343 CANAL NEW YORK 13. NEW YORK
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ELECTRONIC COUNTING
(Continued from page 26)

to be counted pass between the light
source and the phototube in such a way
as to intercept the light beam. It may
be used to count pedestrian and automo-
bile traffic, or any other type of tran-
sient object. It is particularly useful in
modern industry for counting items of
manufacture passing along a conveyor
belt (Fig. 1) or down a chute.

Speed of counting is limited only by
the ability of the magnetic or mnechanical
recorder to enumerate the output pulses
of the counting eircuit.

Step-by-step counter

Another arrangement of 2 diodes
(Fig. 2) produces an output *“step volt-
age.”

The 2 diodes provide a charge on
condenser Cs, whose value is about 10
times that of condenser C.

Each positive-going input pulse in-
creases the charge on condenser Cs, pro-
ducing a step voltage across the output
of the counting circuit (Fig. 2). The
steps decrease in size exponentially as

&
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NUMBER OF POSITIVE PULSES APPLIED TO CIRCUIT
Fig. 3—OQutput of a step counting circuit.

the voltage across condenser Cs ap-
proached, its maximum value (Fig. 3).

When the counting circuit is uncon-
nected or connected to a very high im-
pedance load, there is no direct path
through which condenser Cs can dis-
charge. Thus the effective voltage in-
creases unti it is about equal in ampli-
tude to the input pulses. At such point
the cathode of the second diode is held
at a positive voltage equal to the plate
voltage during the pulse period, and the
diode does not conduct.

In practlce, however, such a counting
circuit is normally connected to a sensi-
tive circuit, such as a blocking oscil-
lator, a ringing oscillator, or a multi-
vibrator arrangement. And maximum
output voltapge seldom reaches or even
approaches the peak value of the input
pulses, because of the effect of the out-
put load on the rate of charge of con-
denser Cs.

But this is not usually important,
since the output circuit is so arranged
that it is triggered into action at a cer-
tain value along the step output-voltage
curve (Fig. 3).

The value of the output voltage is de-
termined by the number of input posi-
tive-going pulses originally applied to

RADIO-CRAFT

the counting ecireuit.

This process of step-by-step counting
is also known as frequency division, and
is widely used in electronic apparatus
requiring submultiple measurement of
high-speed input impulses.

A simple thyratron-relay circuit
(Fig. 4) tllustrates a conversion from
electronic to mechanical energy. The
counting circuit is controlled by positive
going input pulses.

/7 bt
MECHANICAL COUNTER
Fig. 4—A simple cireuit with a thyratron.

Whenever the grid of the gas-filled
tube becomes more positive than the
striking potential, current flows in the
plate cireuit of the thyratron, the relay
is energized, and the armature or count-
ing arm of the relay operates any type
of magnetic or mechanical counting de-
vice.

Removal of the control voltage from
the thyratron stops the flow of plate
current, and resets the armature of the
relay for the next impulse.

Scaling circuits

Due to mechanical .limitations of the
counting device, there is an upper limit
to the frequency at which input pulses
can be applied to such a cpunting circuit.

Te measure a succession of input im-
pulses occurring above this limit, a form
of frequency division known as scaling
is employed.

An electronic scaler provides a.single
output pulse for a particular number of
input pulses; the output is in numerical
ratio to the input.

o]
‘f
jL
ol
[

1 o

OUTPUT
> MECHANICAL COUNTER .-

Fig. 5—Thyratrons in a scale-of-2 circuit.

A typical scaling circuit (Fig. 5) uses
two thyratrons to operate a mechanical
switch 3, which functions only during
every other impulse. In quiescent condi-
tion, tube 1 conducts, tube 2 is shut off.
The plate current of tube 1 flowing
through resistor R1 charges condenser
C positively on its lower plate, negative-
ly on its upper plate. Application of the
first positive-going input pulse does not
affect the plate current of tube 1. How-
ever, it makes the grid of the other
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thyratron less negative, so-that the tube |
strikes and conducts. This conduction
activates the mechanical counter M and |
a voltage drop is produced across re-
sistor R2. Condenser C discharges |
through R1, causing a total voltage
across R1 of such magnitude that the
plate voltage across tube 1 falls to zero.
Thus, by allowing thyratron 2 to con-
duct and by reversing the polarity of
condenser C, thyratron 1 is automati-
cally cut off.

A second input pulse causes tube 1 to
strike. Conduction of tube 1 shuts off
tube 2, thus resetting the mechanical
meter for the next input pulse.

The magnetic or mechanical indicat-
ing device counts every second impulse,
and is said to have a scale of 2. By
cascading such scale of 2 cirecuits, it
is possible to construct electronic count-
ers having a scale of 4, scale of 8, scale
of 32, or even scale of 64.

Counters using such extremely high
scalar values are frequently used in
atomic and nuclear measurements. A
typical device of this type with a scale
of 64 (see photograph) is used for radio-
activity detection and measurement.

Special circuits

A coincidence counter is. a double-in-
put counting circuit, somewhat similar
to the single-input system (Fig. 1). The
circuit is so arranged that two input
pulses are required—each to occur at
each input almost simultaneously—to
actuate a conventional counting device
in a secondary stage. Impulses applied
to only one input; or random impulses
applied to both inputs, will not permit |
the coincidence counter to function.

Grading and sorting circuits may be
simple or complex, depending on the
number of grades or arrangements into
which the objects are to be sorted.
Phototubes and color-lens systems are
widely used for grading and sorting.

The simplest sorting circuit uses two
phototubes and a single beam of light
to classify and sort objects into two
groups: larger and smaller than a cer-
tain size. As the beam of light passes
over the objects to be sorted, the beam
energizes one of the phototubes, depend-
ing upon the height or size of the ob-
jects. Relays connected to each photo-
tube activate mechanical sorting de-
vices.

Colors are identified with phototubes
and arrangements of color filters. Some-
what similar eirenits can be used to in-
dicate color discrepancies. Typical of
such an arrangement are the recently
developed RCA electronic bean sorters,
equipped with phototubes for eyes and
a cathode-ray tube for a brain. (Fig. 6.)

Acceptance or rejection depends upon
the respective percentages of red and
green light reflected by each bean,

Mechanical design of each machine
(Fig. 6) provides for feeding the ‘beans,
one at a time, through an optical system
consisting of a strong incandescent
lamp, focusing lens, two mirrors, and
two phototubes. The first mirror reflects
about half of the light through a red
color filter to the first phototube; the
second mirror reflects remainder of

(Continued on page 60)
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RADIO PARTS o RADIO SETS
RECORD CHANGERS o PLAYERS
HAM GEAR o AMPLIFIERS « TESTERS

This 1s it—the new 1947 Concord Gatalog—a vast,
complete sclection of everything ia Radio and
Electronics—thousands of items availabje for
IMMEDIATE SHIPMENT from CHICAGO or
ATLANTA—hundreds now lvallnblc for the frst

tl featuring new Inect 1947 prices. See new
DO B ariees an RADIO SETS, PHONO-RADIOS,
RECORD CHANG ERS RECO D PLAYERS,

PORTABLES, AMPLIFIERS, COMPLETE SOUND
SYSTEMS, TESTERS. Sce Iatest tistings of stand-
ard, dependnbie Hnes of radio parts und equip-
ment—tubes, condensers. trnnsformers relays,
etc. Mall coupon for FREE COPY—NOW!

|Communications Receivers, Amplifiers, Test Equipment, Radios

TIME PAYMENTS: write us for details of time n-ymem plan onl
Phono-Radios, etc.

Concord Radio Corparation, Depf. rC-83

)] 901 w. Jockson Blvd,, Chicago 7, 1Il. :
! yes, rush FREE COPY of the comprehensive new
ll Concord Radlo Catilog. ]
]
y \ b Name. oc & o La o iaidbier- bk i ae it £l £1656 ’
RADIO CORP ORATI O N S RRETE :
AFAYETTE RAOIO COﬂPOTRA::‘O'P_C‘ 3. GA H
CHICAGO 7, ILL, ATL CLO City e et ek SiaTe ail T st mas
901 R A e R ok 265 Paachtree St. il R KRt LR |
WORLD-WIDE STATION LIST
(Continued from page 39)
6.040 ALGIERS. ALGERIA; 1230 to 1800. [|6.280 HCJB QuITo. ECUADOR: 1800 tg 2200,
6.040 n;glsoo%usuzl;m' 0030  to 0230; || 6.190 Hila sguusruchgO% DOMINI AN RE-
5 to 0330; 2100 to 214 : t0
6.040 COBF HAVANA, CUBA: 0800 to 2300. 6.200 HJCT BOGOTA. GOLOMBIA: 1000 to 14002
6.040 XETW TAMPICO., MEXICO: 0745 to 0045, 1800 1o 2315.
6.060 TOZ; UtAOgODST;WP:IISH"‘;LOROCCO. 6.200 YVERO C|HDDOA?“ EHLIVAR VENEZUELA;
0 to 0
S &rn LONDON. ENGLAND: 2000 10 0030, ||8.200 FKBAA  NOURED NN Somm o 0200
6.070 GFRX ! 10 2343, o :
6.070 BERLIN, GERMANY: 0000 to 0345.1/8.310 HIIZ CIUDAD TRUJILLO., DOMINICAN
6.070 c%%?rmaomfsnon. 1930 to 05453 (| 0 ":\Ezuaugﬂ moumz;%ﬂ-m gt
1o .
6.080 WLWK  CINCINNATI. OHI0; 1830 to 0100. [/6.340 HEI2 BERNE. SWITZERLAND.
6.080 CKFX vmﬂcouvsn CANADA: 0930 to||6.360 HRPI SAN PEDRO SULA. yzognums.
o J J
6.090 LRYI BUENOS AIRES, ARGENTINA; 0545 |[6 370 €SX LISBON, PORTUGAL; 1330 1o 1000.
to 0715 1800 to 2100. 6.450 COH)I SANTA GLARA. CUBA: 0700 to 2345,
6.000 LUXEMBOURG: 1430 te 1700 6.480 HI2T MONSIGNOR NOUEL. DOMINICAN
6.090 CBFW M%Toﬂ‘ﬁﬂ} CANADA: 0750 o 1045; REPUBLIC: 1600 to 2400.
! AHAM 80L ;190
6.080 2YBY sao hAUTO BRAZIL: 1600 to 1950, [[O510 CP4O G VIS WIS oL
6.100 YUDIO DELHI. INDIA: 0830 to 0915: 2030 {|g 539 TGwWB GUATEMALA CITY. GUATEMALA;
6.100 WAREAW. POLAND : 1330 to 2100, g O E TRl
g MAL. d 5
6.100 PRE9 FORTALEZA, BRAZIL: 1530 to- 2100, |{6:020 T€2 e L = B
b SSE CERuII SRGEANIDS 160 © P vlch ZCw WELLINGTON. NEW ZEALAND;
0415 to 0450.
6.120 HPSH PANAMA CITY, PANAMA; 0700 tol|lg 720 PMA B%NSOENG. NETHERLAND IN-
6.130 XEUZ Mgﬁx‘nco CITY, MEXICO; 1500 tol{g.750 JvT I&K'iu'_u,A pm-émmw "
6.130 CHNX  HALIFAX. NOVA SCOTIA; 0700 to P7O0guuROS 1080500 1o Ses0, ¢ L2
6.130 COCD HAVANA, CUBA: 0700 to 2400. 6.770 CP49 '-‘}m"’)"‘\l-nﬂug_'-l';fs{,‘f L7008 0900;
6.140 MJDE MEDELLIN. coLoMBIA; 1100 tolf .o R e L A M evgisy (5
. ! 0935. - :
6.150 GRW "013‘,.'?."1"“, SELAND: 1T, 0 1500 Y6850 vNOW M;;;AGUA. NICARAGUA; 0800 (a
6.150 CKRO WINNIPEG., CANADA: 2200 to 0300, : i
6.150 aril.muos YUGOSLOVIA; 1130 io|[6-910 YNQW M';s'(‘)oh“' NICARAGUA; 1300 to
809, L i
6.150 EQB TEHE:IO%N. IRAN; 1000 to 1415; 2230 || 6-960 8 Soe 23U -5.8.R.; 1600 to 1745;
to 2 E
6.150 TIRH SAN JOSE, COSTA RICA: 2130 tof|6.980 FOBAA PAPEETE. TAH(TH: Tucsdays and
2400 Fridays. 2200 to 2400
g_|50 aswn EESGBQDTNA %%“L.rolhsaﬁk' });3% to (I)ggg 7.010 XPSA KM%I'V“»:NG. CHINA 2330 to 0030:
160 HICD . . to A : .
6.160 CBRX v;;aot‘:]ouv:n. CANADA; 0900 to({7-100 B'lsn%ﬁuh l';g'"UGUESE GUINEA;
SUSRELEY P%g‘:?;)"lll{ogm"](jgd ’1?0'0"1 gfm to||7-120 GRM Lo],;PsolN lE]NGLAND. 1145 to 1215;
i to H to L
oo wems  nfnnE, SWTRERLAD: i |79 niRseaNy paion, SoMALL
H - o L 1] b N - -
6.230 HRD2 LAHO%EII%AM.) HONDURAS; 1200 to ;}gg XGOY crlléJNNP?AK|§%s$m§mogggotm&%gg.
M to 23 L L 4 ] »
6.240 HICF BOGOTA, COLOMBIA: 1700 to 2300, 0600 to 0800:.1000 to 2030,
6240 HIIN CIUDAD TRUJILLO, DOMINICAN ||7.190 ICPA camo EGYPT: 0200 to 0300; 1500
REPUBLIC: 1000 to 2230, 7; 2230 to 2400.
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LEARN ELECTRIC:
MOTOR REPAIR

NO WONDER IT'S
A GOOD BUSINESS!

According to no less an
authority than the Gen-
eral Electric Co., there
are ELEVEN MOTOR.
OPERATED DEVICES
in the average moderate-
income American home!
Many large homes have
twice this many motors
= in washers, refrigera-
tors. oil burners, clean.
§ ers, fans, clocks, shavers,
mixers, erc. Be the man
who can repair

them! It's a log-

-ical addi.

tiop to any

" radxo bus.

r This big book i
shows you how
= avery step, of
i.“ the way

com-
? :plete |

w S
_Jownty

It Pays to Specialize in|
SOMETHING DIFFERENT!

FELECTRIC MOTOR REPAIR the
big new book by the publishers of
famous  Ghirardl Radio-Electronic
books-—teaches you miotor repair work
at home, in spare time. Written by a
leading vocational schocl instructor,
it explains every detall of moter trou-
ble diagnosing. Tells exactly how to
handle sl t¥Des of work from minor

1 repairs and adjustmentd to m(nnlete
Covers a-¢ and d-¢ mo
tors. synchronous motors and &en
erators and mechanleal and eleetri
cal coutrel s¥stems

Based on what you can learn from
this 580.page book alone. you can
train for prompt. profitable service
on practically any type of electrlc me-
tor in common use.

EASY TO UNDERSTAND

Everything is ¢asy to understand.
All _problems explained siep by step |
in BOTIl text and over 900 speclal
fllustrations, Quick referenco guldes
show exuctly how to handle specific
jobs. Ideal, either for beginners or
for daily bench use In busy shops.

[ rewinding.

=

now for big money In an
wide-open field!

Train
uncrowded,

BORROWIT FORS
FULL DAYS

Practico from ELECTRIC MOTOR RE-
PAILR for 5 days repairing your own home
motors or those of friends, If not more
than satisfied, return book and every cent
will be cheerfully refunded. Send coupon
now! [

Dept. RC-87, Murray Hill Books, Ine.,
232 Madison Ave., New York 16, N. Y.

0 Enclosed i3 S5 ($3.50 outside U.S. I\) ror
A cony ()f ELECTRIC MOTOR REPAIR book ’
} send C.0.D. for $5 plus postage {ho rorc.-f
C.0.D.'s). In ecither event. If not satisfied, it Is
understood I may return book In 5 days for com-
plete refund of my money.

Name ....ovvrerensnancasrinseascnnsa

Addrers

City & Zone State
l----m--m--w—-
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{have been called

ELECTRONIC

COUNTING

(Continued from page 59)

light through a green filter to second
phototube. Qutput of each phototube is
then amplified and applied to one of
two pairs of deflection plates of an
electrostatic cathode-ray tube. The de-
gree to which the beam is deflected in
either horizontal or vertical direction
1s determined by the respective amounts
of red and green light reaching the
phototubes. Qutput of either phototube
i strongly influenced when a sub-
standard beam is examined by the opti-

cal system, which in turn affects the
sweep of the electron beam so that no
image is seen on the face of scope. A
third phototube, located close to the
screen of the cathode-ray tube, is ac-
tuated only when no image is apparent
on the screen. In turn, this phototube
operates a mechanical apparatus which
quickly rejects the bad beam. At all
other times—presence of an image on
the screen prevents the third photo-
tube from operating.

AMPLIFIER

PHOTOTUBES

{ : %com g

.
N
N 1umnn||

5. 2
3 0% WRROR

LIGHT SoURCE

ROTARY FELD

AMPLIFIER

SENTINEL PHOTOTYBE |

— CAnOmG

Fig. 6—Simplified diagram of the RCA electronic bean sorter, showing phototube mechanism.

"CHURCHILKA’ BEAT NAZIS
(Continued from page 53)

from British, American, French, and

| Soviet short-wave broadcast stations.

These supplementary inductors, sim-
ilar to standard short-wave inductors,
masked in -many ways and provided
with convenient clips or connectors,
“churchilka” after
Churchill.

The photographs will give you an
idea of “churchilka’” construction and
what it looks like. It was a celebrated
circuit, as the Czech people wished to be

RADIO-

well informed about all the events of
the war. This invention rendered useless
practically the whole German effort. The
clever camouflage of some of these little
instruments provides an interesting
note on the resourcefulness of the Czech
people, as well as their stubborn opposi-
tion to the dictates of the. forces who
occupied their country.

From a letter by M. Pacak, Chief Editor of
Radicamater (Praha, Czechoslovakm), referring
to the photographs in Radicamater which are
reprcduced here.
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TIME DELAY CONTROL
CIRCUITS

(Continued from page 27)

more R or C or both will be required for
the 1-second delay. If the battery is
smaller, less R and C will be necessary.
Naturally, the total battery wvoltage
must be not less than that required for
plate current cutoff or reduction suffi-
cient to open the relay.

Fig. 4 is a practical circuit for a tim-
er for printing photographs. The bat-
ery B is between 7% and 2212 volts,
depending upon the current at which
the plate relay opens. Actually almost
any battery can be used, as there are
compensating means, to be described.
Power for the unit is obtained from the
117-volt a.c. or d.c. line, through the
rectifier unit within the 117L7. (Other
similar tubes or separate rectifier and
control tubes can also be used.) In ad-
justing the unit, the tube grid is shorted
to ground with the push button S and
the tap on R1 adjusted for a plate cur-
rent sufficient to close the relay, plus a
little extra. The short is then removed
and R set at maximum resistance. The
tube is now biased to cut-off (assuming
the battery voltage is sufficient) and the
relay open. To operate, close the push
button S and release it. The grid shorts
to ground, the relay closes, and the light
is lit, exposing the
Closing the relay disconnects the push
button from the circuit, and the con-
denser C immediately begins charging.

AMP SECTION

22.5V S e
SEE TEXT SK/W.W.

*pUSH BUTTON

| [

CHASSIS -GND

lirvac @sw

Fig. 4—Practical phofo.gra ph printing timer.

After an interval of time determined by
B, R, and.C, the grid becomes sufficient-
ly negative to cause plate current to
drop and the relay opens, extinguishing
the light. If the button is held down,
the relay will immediately close again;
s0, in practice, the button should be re-
leased immediately. The values given
for R and C in the diagram are con-
venient ones, but proper operation for
almost any maximum time interval and
with almost any battery can be obtained
by changing these values. R is a simple
potentiometer operated as a rheostat by
omitting connections to one of the ends.

S !

printing paper. |

BRAND NEW
Throat mikes, 200 ohm

carbon. ) $ -3 5

In original boxes.
BRAND NEW

T-17 hand mikes single

button carbon, push to talk,

in original $ ‘ .49

>
B
g
2
b
h

vvvvvvvvvvvvvvvv'vv

Special:

ICA 2 AND 3 GANG VARIABLE CONDENSERS
No. 534, 2 gang 350 MMFD per sec. ........
No. 531, 3 gang 360 MMFD per scc. ........ $3.79
P WV VY VYV VY VYV Vv VYV VX

Trade in your used Receiver or Test Equipment. Take advan:
tage of the extra liberal allowances offered by Walter Ashe. All
the big name brands in stock ready for your selection. Phone,
wire or write today.

!

special! gpeciats

$2.59

VYV VY WA

SOLAR POWER LINE FILTER

Rated 20 Amps 115 volts

Arm¥
ones:
‘é‘% 800G
Com?P
Jeatncf ynet
[t -
S n oriE
1 boxes-

BRAND NEW ARMY
SURPLUS KEY
Large Coin Silver Contacts,

Bargs
ntar aln $ .98

YOUR ORDER FILLED
AND SHIPPED THE
DAY IT I8 RECEIVED!

WXgmen  dmts N

THOROUGHLY PROVED AND TESTED

. Uses AMGLOW 54R4X 200 watt second flash tube.

. Uses parallel bank condensers. 25% safety factor. No costly

replacements.

. Synchronizer adjustment control,

Light weight, Heavy Duty, Army Surplus, High Voltage

transformer.

. Unit can be fired every 3 seconds if necessary,

. Neon bulb charye indicator.

. 1/10,000 second exposure.

. Triggered by hand switeh or synchrenizer.

. Sockets for connecting all cables.

Complete Kit including AMGLOW tube, carry-

ing case, etc.,

ing instructions.

Price subject to change without notice
write for detailed description and varts Hst.

A POWER

~=Sun

with simple assembly and operat-

$711.50

IS YOUR NAME ON
OUR MAILING LIST?

wilwd  wgwTm  wprGt
WHULH  WINRF  wlaDF
whiYD

denser C may also be increased in size,
but values larger than 1 microfarad
may be harder to find. CAUTION: Do
not use electrolytic condensers in time-
constant eircuits. They have a compara-
tively small d.c. resistance and will de-
stroy the efficiency of the circuit as wel\

6J5 0 oTER TRIODE

ANT

o w XMITTER

“ RECEIVER H.V.
LTRANS CT.

| ——o— REC. GND
9+

as drain the battery. Values of C, B, and
R should be determined experimentally,
and can be varied to give any desired
time delay.

This same circuit can be used to con-
trol an amateur radio station. The plate,
relay in this case, is used to transfer the
antenna from transmitter to receiver
and to open the plate voltage circuit of
the receiver, as shown in Fig. 5. An ex-
tra set of contacts (not shown) can con-
trol the transmitter high voltage. Fila-
ment and plate voltage for the control
tube can be conveniently taken from the
transmitter in which it is mounted. Any
triode or triode-connected pentode i

CL



GOVERNMENT
SURPLUS

We have on hand a large selection of
Radio ond Electronic Equipment purchased
from the Uaited States Government, and
solicit your inquiry on practically any
equipment or component parts used by the
Army or MNavy. Listed below are only a
few of the many items we now have in
stock.

Indicator !-231A. Uses Selsyn with indicating
rose. 1C0 Z°H power tube. assorted breakers,

Tugh \onn" voticnsers. ete. Good for antenna

and transmitter contro! wnd n»mote modulator
basic kit, 110 V 60 cye.. . .$27.50

Scope, 57. 110 V &0 cyc&e lnnul (‘nn;rol unit
LC-1266. 15 Tuhes ineluding 5 CPY. Itas all
puwer sup ltes bulll In excepl for 300 Voit

ammp. B voltase ............... ..., 40.00
SAVE EIGITT DOLLARS! 1'urchiase both of the
preceding ltems. preked in origlnal shipping
case and crate. Shipping Wgzt. 400 Jbs..... 59.50
Jeweled lamp nssemhly 1" panel mount. Dmko
(T X o R 1 1 P, .29
Message Hol( er, ercelh-nt for station Iom. Tegu-
lar letter slze 8% x 117 with extra clip for
holding spure sheets, also pmtedl\e cover.
Reg. Bilznal Corps. type .0 .. ...........,. . ]
Spark Pluz surpressois—38 for ,.............. .35
Box of 50 .......... .25
‘Fleﬂmlytlm 10x10x 10 x 10 @ 400 V Muallory
................................ .89
D)ndmmm.- for BRC 191. BC 375 Transmitters.
14 v D(‘ lnpul 1o 1600 V 1IC output @ 330
IELSSCod 8 0 107 S SR i i = 9.75
Neon Hulln GF %\V 113 V Rayonet hase
T Y T - et 14 for 1.15
Neo RBulbs, GE %\V 1]5 v Candchbra base
817 cach .,... ...10 for  1.25
Test ellp. Franke!, In-u!nllm nlemlnz lwe
N TOr™ n : mmrmtd - 4 B3P, .59
RG8/U Coax. 52 Ohm. Per foot .:0' .md orer—
Tal BOOU oo e v mmaersrs = o s i .07

Fibergla: tape. x
B6 yid! rolll sl mbd o | Ao i s .35
Empire cloth, 015~
IO, JL webdsbe . B it o oo bk ok L .65
Kit of i00 % \Vau Reristors, Aqslvrted ..... 2.49

Reluy. 24 Voit, 00 Cycle Coll.. Contaet 15 Amp
DPST. Normally Open, Ward Leonard ... 1.95

Re'ay, 2.5 V or'5 V Coil. 60 Cycle. lencts 150

Watt. Guardian Elee. ....... 1.25
2 Amp. 3 AQ. Littelfuse. 10 for.,... ....... .25
Whip Antenna, 3 remosiuble sections to make

9 (t. Whip W/insulated Mast Bage MP-22-A

Constructed 10 swivel when hit by uhslrucllon

Exccilesit for Mobiie Antenna. 5.30
Linesman's pole cl!mbers ....... 4.50

Safely bell with strap. State belt sln ‘.nnted 5.75
Terminnl strins. \1olr"‘ﬂ bakelite 16 screw ter-

minals. 8 cireufts. 5%” long x 2" gide. Bar-
rlers bitween terminals. MIg. GE ..ea. .19
Lois of 20 ... .ea. .12

45 V Jleavy Duly “'B'" Butterles 8 x 43 x Tl4.
Date of Mfg. May 1945, Curton of 4 . 1.98

Lots of 100 ea. .35
€ V Lantern Battery. 2% x 26 x 3%. Date of

MIg. June 1845. Rox of 5 .08
Lots of 100 v ea. .13
Cheke 3.8H @ 105 M DC. Unm.sed but tropl-
cxllzed .39
He1ler Strip "30 v 200 \\'nn Chrr)m‘llo't tyne
T 702, Screw térm'nals. 7% strip .60

Cnrtrldae heater 115 vV 25 w;m lmmerslcm
iype 107 long X 16" round case. \¥ith ashestos
covered 107 leads. Chromalox type (204 .50

IF Amblifler. 4 Stuke. 36 Map, 1.4 mazc. u[de
T Tubts — 4-BACT; 1-¢8J7; and 2-9002.
Shipped with tubes and complete set of spare
barte. [neluding e‘clr.l set of luhes Sthplnu
Wet. 40 dbs. ... 0.0 19.50

BC-375 100 \Vatt Trnmmllter for Al A, und
A3 emlssion covering 200-500 KC and 1.5-
12.5 MC by means of seven plug-in tuning
uiits. The power amplifier Is o neutrallzed
class " stage. using 211 tubes and |Is
equipped with an antenna eoupling eircult.
Sunplied lete with all ¢ s. in-
cluding 28 VDC Dynamotor necoss.un for an
oprrating Instaliatien

SCR-274-N Command Set com:isunz nr three
recelvors covering (100-550 KC) (9.0-8.0 MC)
(6.0-9.1 MC) and twa transmplters covertng
(5.0-5.0 M™ (5.3-7 3IC) hlll! all_equipment
toriuding modulstor unit and 24 VDC Dyna
tnatocs (o comPletd an omeratlng installatlion.
Eusily converted to 110 volt 60 cyele operation 39.95

ABOVE PRICES F. 0. 8. BALTIMORE
MINIMUM ORDER $2.00

The Abeli Distrihuting Company

5 E. Biddle St. Baltimore 2, Md.

Send for Our Flyers
Name Items interested In

44.50
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TIME DELAY CONTROL
CIRCUITS

(Continued from page 61)

pressed, control tube bias falls to zero,
closing the relay. This disables the re-
ceiver and connecis the antenna to the
transmitter. The resistance R is ad-
justed so that, in normal keying, dur-
ing the period the key is up (between
characters) the grid will not have time
to became negative enough to open the
plate reiay. But when transmission is
completed, or when it is broken briefly,
the receiver automatically will become
operative. This gives control of the en-
tire station with the key and eliminates
the terrific thumping which occurs dur-
ing break-in operation when the receiv-
er high voltage is keyed direetly with
the transinitter. If R is adjusted for a

R ‘ 7 R2
L-
=B CclL

I+ L '

B
= E: TO CONTROLLED
DEVICES

Ri
B+

Fig. 6—Double-control reciprocating circuit.

short delay {1 second or so), virtual
break-in operation is achieved.

The circuit of Fig. 4 may be used
exactly as is where a light-blinker sys-
tem is desired, such as an advertising
sign. The only change necessary is to
make S a toggle switch.

Fig. 4 is a rveciprocating circuit when
a toggle switch is used; that is, the re-
lay will open and shut automatically
until the switeh is opened. However, in
Fig. 5, there is no control over the pe-
riod when the relay is open. This period
is very short. A reciprocating circuit
can be substituted easily to give full
control over the time during which the
relay is open as well as when it is
closed. This is shown in Fig. 6. When
power is first applied to the tube, the
grid is grounded through R2, giving it
zero bias and energizing the relay. This
connects the grid to the battery, through
R. When the condenser charges and
finally allows the battery voltage to ap-
pear across the grid, the tube is cut off,
opening the relay. The condenser is now
shorted by R2, and must discharge
through it. As explained in the first part
of this article, the disecharge process is
the exact reverse of the charging. A

certain time will be required for con- |

denser voltage to reach zero, determined
by the value of*R2. When this happens,
the relay shuts again and the whole
process is repeated. R is adjusted to de-
termine the time during whieh the re-
lay is.open. The two periods are inde-
pendent and may be similar or widely
different. As with all the circuits de-
scribed the variable resistors (poten-
tiometers) can be placed on the panel of
the instrument with a pointer knob and
scale calibrated in seconds. The extra
contacts on the plate relay in Fig. 6 are
used to control the actuated device.

RADIO-

~HARD-TO-GET PARTS~

PDWERFUL ALL-PURPCSE INDUCTION
MOTOR

IDEAL FOR EXPERIMENTERS—101 USES

Sturdily ecustrucied to breclsion
standards. this relf-startiog shaded
pole A.C. induction o
o crful enough for a o

me of these are: Automatic Tim-
ing Devices. Current Interrupters,
Electric Fans. Electric Chimes,
Window Displays: Phatocell Control
Devices. Electric Vibrators, Small
Grinders, Buffers and Poalishers,
Miniature Pumes. Mechanical Mod-
els, irens. and other -apoiica-
tions.

Consumes about watts of
power .md has a nm.'ed uf 3.000
r.p.m. When aeared down, this
-turuv unit will ¢onstantiy opers

an  18-inch turntable foaded
dead welq;-t_‘rnnr'ls POWER'

h

with 200 Ibs.
Dimensions 3% high de bv 134% deep:
Is Tm” lon
in self-slizning _oil-
10-20 voits. 50-80

hds 4 cunvenjent nwunl.lm: -Iudx shaft
by 3/16* dlameter, an:

retninink hoar|nLu Desmned l‘ur

cvcles. A.C. on

ITEM NO. 137

YOUR PRICE ..... I L LR

ULTRA MAGNET

MORE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET

tifts 6 lus, easily, Welghs 4 o2
Made of ALNICO new hih-maffnetic
steel. Complete with keeper. World's
most powerful magnet éver made.
The experimenter and hobbyist wil)
find huddreds of excellent uses for
this hizh qualitv permanent majnet
Measures 134" x 115 Ship. Wi

e $1.50

LIFTS

1w
ITEM NO. 139
YOuUR PRICE ........

Megtiiar teleDhone trans-
mitters taken from a large
lelepdmue

tems, call systems., Int-r-
comimunications 8 e
shorl-11ne  telephone rlr-
rulls.  hiouse-to-house or
farm-te-farm Dnono Ilnes
alsn to 1afk (hrow,

or as mncealed

HES RE GENUINE
TRANSMITTERS. MADE BY KFiJOGG., WESTERN
ELFCTRIC AND STROMBERG-CARLSON. excellent in
appearance and Ju-utlnn. A reMarkable value and
une seldom offered In these times. Ship. Wt 1
ITEM No, 160 $
YOUR PRICE . 2'10

AMAZING BLACK LIGHT!!

Fowerlul 250 watt Ultra-violet Sourcs

The best and most Dractieal
source of ultra-violet light for
gencral experimenial and enter-
tainment use. Mnkew atl fluores-
cent mub:stances Hielitlantly umi-
hescent. Mo tranaformers of any

kind needed. Flia any standard
lamp socket. Brings out beau.
tiful opalescent hues in various
1¥bes of materiala. vacll fur
amateur pariles. play 3

'h:htim: ;.;!T(-cu
ITEm NO. 87

YOUR PRICE ]'95
WESTERN ELECTRIC BREAST MIKE

This L8 a fine Jight-welkht alr-
tl'ifl. cartbon microphone. It welghs
only 1

Mk qomnq with breastpiate
moultlmz and has 2-way gwivel-
¥ adjustment so that it ean be
adjusted to any desired position,
'Il|ere are 2 woven kirapS: one

s apound  feck. u.e othe)
.u'mmd chest. Straps  ¢an  be
snapped on and off quickly by an
ingenious arrangement.

fhis  excellent mike ecan
adapted for home hrwndv-lsling or
privote communication s¥stems. By
d|nnmunl.lns: brensiplate. it can be

wl(h 8-fool
rd plug. Finlsh
Blate. non- rustabll.‘ Shlnplng_ welght,
ITEM 152
YOUR PRICE

[}
o
=g
a
1]

n auu.nrdlzed
ibs,

—— . $1.49
WATTHOUR METER

Comuletely overhauled and

]

- AC.
8impie to_ Install;
2 \-lrvs from the lne and
2 wired to the lond. Sturd.
v constructed ln
motal case. Blh'
whie deen. \\’c -!|nt!

3"0

10use. G E. Ft. Wayne. &
Nangamo or other lwnl.lnhle
Wt. 14 [bs.

mako $6.95

ITEM NO. 33
YOUR PRINE

l‘-----------------—------h-.
HUDSON SPECIALTIES CO. 1
: 40 West Broadway, Dept. RC-8-47, New York 7, N. Y. 1
1 I have clrcled below tne numners of the itema I'm
ortering. My full r(-mluanre of & Lees (e g
1 cln le shipplng  charge: nl(‘hme!l (NO C.0.D.
| OKDERS UNLESS ACCO Heari€d w. A DEPOSIT) :
OR m 1t of §...... lclnsed 120%
1 -nhgd (m"ﬁlsn order C 0.0 for’ bulum‘e NO _C.0.0. g
I ORDTR FOR LESS THAN 5! Q0. S5URE .TO IN-
§ CLIDE SHIPPING CHA 1
Clrete Item No want: 1
(] 137 1sg9 160 BY 152 33 H
- 2
i Nt [ . & e G m ol B D 2 ceiiaies g
1 1
g AdAress L Liiaeeiaianeieiiia oo 440 o n oot
' I‘Icas'e Print Clclrly [ ]
ey s B e it gatn. I StaLS . Jendi :
I '-u---------- --------------
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DEALER SERVICE BUILDS
YOLUME
(Continued from page 30)

bought from several tube and part
manufacturers at small cost.

The wholesale price on repair jobs
can be figured by deducting from a fair,
regular retail charge (approximate-
ly 20% on small jobs to about 10%
on large, expensive ones). The merchant
can charge a retail price suggested by
the serviceman or he may choose to
make his own markups. After each
month’s collections have been made, a
statement is given the store showing
any outstanding invoices that may not
have been paid.

There are advantages to the service-
man as well in an association of this
kind. If radio tubes are stocked and sold
by the retail store, as in this instance,
it is not necessary for the serviceman to
carry a stock of tubes in his shop.
A fair plan is for the serviceman to

buy all his tubes from the retail store |
at the “one-to-five” wholesale price; the |
store will buy them in large quantities |

and take advantage of the larger dis-
counts and will still make a little profit
from the tubes sold to the serviceman.
The advantage in this is the eliminating
of the large overhead a tube stock en-
tails. One or two tubes of popular types
can be kept at the service bench and
others procured as needed.

Special arrangements

A setup has been worked out by the
writer with one store in which he does
all the repair work and service calls
without charge to the merchant on
radios sold by the store. The store in
turn pays for the ads run each week in
the local newspaper. Other similar
trades can be worked out.

The store used as an example is a tire
and supply company which has ar-
rangements for servicing cars for tires
and accessories. This works out very
nicely for taking care of car radios.
The store makes its own charge for tak-
ing out and installing car radios, and
the serviceman is presented with car
radio work without the usual encum-
brances. This store also sells and in-
stalls car aerials and the proprietor is
capable of minor trouble-shooting on
bad aerials, loose connections, blown
fuses, poor lead-ins, and the headaches
of static suppressors and condensers.
This eliminates a lot of wasted time and
leaves more of that precious part time
for the more profitable bench work.

Under this plan the service shop in
the home can be small since there need
not be the usual clutter- of uncalled-for
radios and the normal accumulation of
“junkers” laying around.

Since wholesaling narrows the mar-
gin a little on each repair job, careful
thought must be given to overhead, buy-
ing, and stocking of parts and the in-
vestment in test equipment; only small
stocks should be carried. Small orders
for parts, placed as needed, will elim-
inate large expense items. By using this
method the volume of repair work each

RADIO-CRAFT AUGUST,
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SERVICE & SOUND ENGINEERS
ATTENTION!

HERE IS A REAL BUY -~

.A #43008
Approx. list price $6.00

.’B #43009

Split secondary.
Approx. list price $4.00

#43010
.c Primary: 30-50 chms.

Secondary: 180,000 ohms.

Approx. list price $28.00

Heavy duty output transformer, 25 watt.
Primary: Push-pull or single tubes—&L6, 6F6, etc.
Secondary: 4-6 chm voice coil.

Heavy duty input transformer.
Single tube to push-pull grids.

Low impedance input transformer.

Ideal for low impedance mike lines, phond lines, etc.

ALL TRANSFORMERS BRAND NEW—JAN [NSPECTED & GUARANTEED

20%, Deposit with orders. All prices FOB Buffalo
SPECIAL ATTENTION TO MAIL ORDERS

Complete line of
Parts, Tubes, Test Equipment and Batteries

WRITE FOR PRICES

STANDARD ELECTRONICS DISTRIBUTING CO., INC.

1497 MAIN ST., BUFFALO 8, N. Y.

Qur price -
12 or more .. 45¢ ea.

QUr Price - cegema mgen srmsy
12 or more .. 20¢ ea

Qur pricen y ossfis e el
12 or more ... 70c ea.

75%.

GA. 5000

month will control the outlay for parts
and will stay in line even during a slow
period. If you are in an outlying terri-
tory, some such setup as described above
with a tube dealer wi]l assist in keep-
ing your stock to a minimum. Although
cutting the overhead to the bone is being
stressed, common sense, will keep you
from being handicapped by not having
an ample stock of common items.

Test equipment and tools need not be
elaborate but must be adequate. A
vacuum-tube volt-ohm-milliammeter, or
a good a.c.-d.c. multimeter, a signal gen-
erator, and a tube tester are the neces-
sary basic items. An inexpensive signal
tracer is very valuable. Another tool,
and one that can be made by the serv-

1947

iceman, is a handy shunt box. This box
should contain electrolytic condensers,
or combinations of condensers, to-make
all the values commonly encountered in
receivers, a complete range of paper
condensers from about 0.5 uf to 0.001
uf and a potentiometer of about 1 meg-
ohm resistance. These can be arranged
by switching or by plugging in test
leads. This test box is a great help and
will save much time in service work.
Several circuits have appeared in
RaADIO-CRAFT in recent months covering
the construction of these shunt boxes.
With only the above basic pieces of
equipment, and by following the plan
outlined, the writer has been very suc-
cessful in part-time radio servicing.
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Lite-Koat —
Cable Kit —

i

£
G-C LITE-KOAT KIT
‘Qlows in the dark™ Lu
minous safe coating-—Emits
light in dark. For oftlce,
home, etc. No, 184-0—Do-
List $2.50
A

Luxe Kit ...

G-C SERVICEMEN'S
DIAL CABLE

NO. |

Contains four 25 ft. spools of pop-

ular dlal cable with free .lssﬂrt-

ment of eyelets and clamps. ho. 17

List $4 96
G-C NE-O-LITE
TESTER

Handy, inexpensive; a
teiter that everyone needs
for countless uses, Can be

single tester on card.
List 50c

Displays of 12 or 20
avallable.

CEMENT

f Prepared for cememlnu Bake-
lite to Bakellte or Bakellte to
other matertals. Useful for
broken knobs, molded cabinets,
ete. 12 to dlsplay No, 32.2-
= 2 oz houtl ok, g ldlSt 56

G.C Products arc avallable at leading distributars
Send for the new G-C 47 and Hardware
Catalog of over 4000 items.

RADIO DIVISION DEPT. D

GENERAL CEMENT ic. Co, Rocklord, il U.S. A. |
Monufocturers of aver 3 000 products
Salps oitices in rnndn.ui citin

CODE CARD SYSTEM

Remorable Self-Statler Strip eaposes ends of Labeis for pu ta peel}

"45611

FE alafsles

diua 3la|sle|r

:-::i:g 3.4/5(6|7

=1 3.4.5(6|7

313; alajsle|7]
]

LIREWISE Om FORR SURFACES

'clcnn Peadin

QUIK LABELS

Make Money for YOU
QUIK-LABELS mark Wires, Circuits,

Leads, etc. faster and cheaper. ® Pre-
cut to exact size, QUIK-LABELS come in
rows on handy cards, stick without moisten-
ing. ® Replace slow and costly string tags,
metal tabs, etc, ® Mdrking wires at time
of disassembly speeds up reassembly, helps
you make many MORE REPAIRS IN A
DAY. ® Also brings you a better price
for your work when customers see you
have marked and reconnected wires just
like at the factory. ® These handy labels
fit in pocket or tool kit. ® 500 different ra-
dio & electronic symbols in stock. ® Send
us this ad attached to your letterhead for
Folder and FREE Sample Cards.

W. H. BRADY COMPANY

Identification Specialists
Estahllished 1914
BOZ N.Third Stresl, Milwaukaa 3, Wisconsin

auin 1anef fp

l
{

Ne 0 the TGSler PY cement sults in savmg weight and space, highly

PORTABLE RECORDER-PLAYER
t(Continued from page 21)

desirable in a portable unit.

The radio-frequency tuner (Fig. 3)
is completely conventional with a 6A8
oscillator-translator stage, a 6SK7 i.f.
amplifier, and a 6SR7 diode detector and
apdio amplifier. The 6SR7 was chosen
in favor of the more ecommon 6SQ7
because the amplification factor of the
triode section is lower, with no overload-
ing as when the 6SQ7 is used.

Fig. 2 diagrams the connections of
the control panel and the interconnec-
tion of the amplifier, rf. tuner unit,

| turntable motor,

| depth of upper sec-
’tion 614 inches.

| the amplifier and

64

and speaker to the
control panel with-
in the case. The
rear side of the
panel and the in-
side view are all
illustrated.

The carrying
case used is a con-
ventional fabric-
covered portable-
changer case. The

inside dimensions
are as follows:

width, 16 inches;
length 16 inches;
depth of lower sec-
tion, 5 inches;

The panel and
| chassis are made
of 1/16-inch alum-
inum stock. Both

tuner echassis are
simple U-shaped
units, bent to a
depth of 1 inch.
The function of
each of the con-

im mr o BAS8 156 6SK7 17,8

Crs
LI,2

trols may be marked on the panel with
a metal stamp lettering set and the let-
ters filled in with enamel.

Dimension and suggested dayout for
the chassis and panel are shown in the
photographs. Slight deviations in lay-
out may be made, but the general lay-
out should be followed. Note that the
variable tuning condenser is mounted,
not on the r.f. tuner chassis, but on the
bottom of the case with its shaft pro-
truding up through a hole in the panel.
The dial arrangement consists of a shaft
extension with a disk of celluloid at-

This view gives a good idea of how parts are placed in the case.

6SR7

€10 RY
WA
c?

i

|

I

I

| ;
- gt
e I

1 3

i

t ,’T

Lo -

i TC5 SRS T T0 FILS
TUNER PARTS LIST—FIG. 3 ——a l

Ll, L2—Loop antenna fransla'or arid inductance)

L3 L4—Oscillator ¢oil (for 485 k.c., i.f.

LS Lb ClI, Cl2—45-ke, if. transformer with trim-

C12—0.01-uf, 400—vnlf

L'l LS CI13, Cl4—465-ke, i.f. transformer with trim-
mers

Cl, C2—2-section variable condenser, oscillator and
translator section with trimmers

C3—50-unf, mica condenser

C4—0.03-uf, 400-volt, tubular paper condenser

C5, C6—0.1-uf, 400- volt, tubular paper condenser

CT‘ C8—0.05-uf, 400. volt tubular paper condenser

C9, C11-=250-ujif, mica condenser

R4—10,000-0hm,

RADIO-CRAFT

for

o
WGND ABC OE,

T0 CONT PANEL

CI10—0.02-uf, 400-volt, tubular paper condenser

tubular paper condenser

R1—50,000-chm, /3. waH carbon resistor
R2—130-ohm, 1/3-watt, carbon resistor
R3—300-0hm, I/3-watt, carbon resistor
l-watt, carbon resistor
R5—5, 000- ohm, l-watt, carbon resistor
Ré—1- magohm 1/3- waﬂ carbon resistor
R7—5-megohm, |/3-watt, carbon resistor
RB—1250,000-0hm, |/3—de carbon resistor
R?—S-O0,000-ahm, l/3-waM, carbon resistor

AUGUST,
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reo wor SPECIAL!

Limited quantity for immediate shipment—
while they last

8,000 OHM DUAL HEADSET
H-16/U

*MOST SENSITIVE
PHONES BUILT

tery which can be re-
% HI-IMPEDANCE ;::freg;d from & v.
*Can be easily pad-
*NOISE PROOF ded for Broadcast

<Qh ~omdk

WJInM< L=

*MAY BE USED AS
A SOUND POW-
ERED INTERCOM

Light, durable, and efficient phones featuring a permanent magnet with an 8000
ohm transformér built into each unit. Melded soft neopreme earcup shaped to
snugiy and comfortably envelop the entire ear. Stesl headband with new type
adjustable sliding brackets allow earcups to be extended or retracted. Cover plales
constructed of jightweight madnesium. No removable parts to become loose or {ost.
Especially suited to hams and commercial Operators, reeording enginevers. aireraft
filots and similar exacting appiications. Hi-impedance, extremely sensitive. May
be used as sound mowered interphones without use of a battery. Can even be used

NEW BcC-728-A PORTABLE RECEIVER
*Police  °*Shortwave  ®*Marine
*Telephone *75 Meter Ham Band v
*Fire Department
*Seven-Tube Superhet
*Tunes from 2-& mc
*QOperates on Wet or

Dry Cell Batteries
*Designed for 2-volt

input from Self-Con-

tained Wet Cell Bat- .

Band with 300

MMFD Condensers.
*Portable
*Four Push Buttons
*4" Speaker with Heavy Slug
Perfeet Receiver for Field Day Use or for Emerdency Receiving Eaulpment. Piek
it up and carry It anywhere. Has one stage R.F. converter, one stage |.F. detector
and A.V.C. Pushbutton channel selector and two stages A.F. Uses all miniature
jow drain tubes. This Receiver is built to rigld Army specifications, and nruinal!y
designed as emergency equigment to be carrled in Jeeps. it Is rugged . .
dependable . . . durable Limited quantity.

with simple xtal to make a complete radlo receiver.

CRIGINAL
COST—$25.00

Priced at s2'49

Available

2-Volt Storage Battery to fit Compact Sspnce
3.49

PRICED AT ..

FLASH! NEW TRANSVISION 12" TELEVISION KIT.
Write for complete details and price,

charger.

Complete with Tubes, Power Sup-
ply (less battery) and battery

$I295

209, deposit on all orders un-
less rated. We prepay freight
on $100 orders in U.S.A.

NIAGARA RADIO SUPPLY . cics = 0 & Nnyc

160 GREENWICH ST., NEW YORK 6, N. Y.

BOwling Green 9-7993

WRITE FOR LATEST BUL-
LETIN 8RC

tached to the shoulder. This rotates
beneath the panel and is viewed through
the round window in the panel. The cel-
luloid scale is made translucent by rub-
bing with steel wool or fine sandpaper.

The over-all layout may be studied
from the photographs. The speaker is
mounted toward one corner of the in-
side of the lid, so that with the lid closed
it will clear the pickup arm and leave
room for carrying a stack of 10-inch re-
cording blanks. These are held on a
¥4 -inch, 20 screw, through the lid, with
a washer and a wingnut. The micro-
phone and stand are held rigidly in

place in notched wood blocks, secured to |

the side of the lid by 2 small wooden
cleats. A Y%-inch, 20 screw is attached
to each block, and a wing nut is tight-
ened down on the cleat. Another small
block is attached to the side of the lid
to prevent the pickup arm from falling
off its stand when the unit is carried.

The speaker line, a.c. cord, and a 20-
foot microphone cable are earried coiled
within the lid to complete the unit. The
auxiliary turntable, previously referred
to for re-recording, can be any dual-
speed turntable with a crystal pickup in
a portable case.

TRAVELLERS' 2-TUBER
(Continued from page 37)

full advantage is taken of them, it is
estimated that the volume occupied by
the set can be cut down about 30%.

Alignment is simple. The trimmer
condensers mounted on the variable con-
denser are merely adjusted for maxi-
mum volume on a local station. Some
compromise may have to be made to
equalize the volume obtained over the
whole dial. Mounting’ one of the coils
on top of the chassis and the other at
right angles underneath will help pre-
vent squealing. Making the r.f. plate
and grid leads as short as possible will
have the same effect.

As an antenna the author is now
using about 20 feet of insulated wire,
after having tried bed springs and
window screens with equally good re-
sults. The use of an over-long antenna

RADIO-CRAFT for
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is neither necessary nor advisable where
there are powerful local stations, as
selectivity becomes bad. A 400-foot an-
tenna tried out in Hawaii provided loud-
speaker reception from stations as far
away as Fort Worth, Texas, but selec-
tivity on local stations was poor.

The cabinet measuring 6x5x3% inches
is just large enough to house the chassis.
Made of quarter-inch plywood nailed
and glued together, it was shellacked
and then varnished, giving a blond nat-
ural finish. If proper tools are not avail-
able, a sharp knife is useful in cutting
out the speaker grill without splitting
the work.

Cost will vary with the type of parts
selected. Buying everything at some-
what inflated Honolulu prices the set
cost $12.80.
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RADIO PARTS

SOUND SYSTEMS

ELECTRONIC
APPARATUS

Rodolek’s big Free Profit
Guide Cetelog and Profit
Bulletin supplements keep
you abreast of the

ATy

RADIO PARTS

rapidly changing radio T ﬁ
situation. Buying from =0 S%
Padolek means greater — -

values, better service SOUND 5YSTEMS
and more prafits, Moke
Radelek your buying

heodquarters.

FREE
CATALOG

Large Stocks
Fast Service

SEND TODAY!

RADOLEK CO.. Dent. C-138
601 W. Randolph.Si.. Cnicaso 6. ur\
Pleasa send your FREE Profit Gulde Catalog.

Name ..
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ELECTRONIC mmmew,
VYOLT-OHMMETER

85 110 VOLTS AC 20 RANGES
$]I 0/5/10/ _.n 100/ 500 /1000 75000
AC. O0—

volts DC an 1,000,000,000

ol::n:ul’n aix overhpplm, ranges, sen-

Bitiv: over MILLION OHMS T

PDSTPALD VOLT on 5 volt range. pe

Caml’!lclo kit includes all component parts, tubes.

punched and drilled chasals and beautifully “enam-
cled panel. Easily assembied nnd wired.

Speetal slideback ejrcuit developed during war
by scientist at the Callfornia Institule of Technol-

ogy Eives amazink scnsitivity and Nexibillty whille
ecomplctely eliminating necessity of AV

batteries and ex-
1ensive meter. Each ms!rumcnl s ineividually cali-
brated. ‘Dial scale over nine inches long!

In addition to Derforming the usual volt-ohm
functlons, this instrument easil¥ measures these
voltages: SUPERHET OSCILIL ATOR AVC, AFC,
TRUE GRID BIAS AT THE GRID, BIAS CELLS with-
out aifecting the circuit. \len:ums the exact ll.nk
age resisiance of INSULATION, TUBES., CO
DENSERS. 1t_can be used wilh @ 5ignal gencrator
for SIGNAL TRACING.

STERLING ELECTRONIC COMPANY

166 N, Sierra Bonlta Ave., Dept. 2, Pasadena 4, Calif.

WN Batery Drlven

This ultra- mndcm Totary-blade mower
- can be made from inexpensive

parts and ug old suto gencr-

ator. FPlans ecomplete, LLUCRIT T

wusily followed. Mower

=3 cuts forward, bnk\\ard

tall or

ﬁion'l !orgel

to refer to the

RADIONIC |

Cntalagj

e e e

. .. BECAUSE IT'S ONE
COMPLETE COMPREHENSIVE
RELIABLE VOLUME

{
AND ACCESSORIES 8 TEST INSTRUMENTS

4 RADIOS & TELEVISION CDMFONENTS @
COMMUNICATORS & PUBLIC ADDRESS

INTER:'
RECORDERS &

4 TUBES » HARDWARE & RECORD CHANGERS ¢ TECH-
NICAL BOOKS

@hancellor Radio

RADIONIC

EQUIPMENT COMPANY

TRIBUNE THEATRE ENTRANCE

il 170 NASSAU ST, N.Y. 7, N. Y,
CAeLL ""CHAMSLOR™

Radionic Equipment Co., Dept, 1D8

170 Nassau Street

Mew York 7, N. Y.

Please send me a FREE copy of your 1947 Catalop.

1 understand It has thouuands of items fllustrated,

described and priced and wlll be a great helP to me ln
my seafch for ‘‘hard-to-find* radlo eguipment, CHAN-

C! LOR Portuble and Phone Radlos.

Cit: . State

ULTRASONIC PRINCIPLES AND CIRCUITS
(Continued from page 84)

mm, 'l‘()I)AY |

SPEAKER REPAIRS

This method for recentering voice
coils on small PM speakers. With the
set tuned to a station, grip the magnet
with a pair of pliers and move it gently
until reproduction is clear. After the
coil is correctly centered, apply speaker
cement liberally to the edges of the mag-
net where it contacts the frame.

R. A. JoHNSON,
San Antonio, Texas

b6

sound-cell type can be used, but, for the
highest frequencies, a resonatihg quartz
erystal is required. Any of the usual
generating devices can also be employed
—the iron core of an electromagnet will
act as a detector, the vibration of the
iron core producing a very minute volt-
age across the
winding. Condenser
microphones with
very thin solid di-
electrics  (usually
mica) have been
employed. Even an
ordinary telephone
earpiece can be
used as a detector
—though it is not
very sensitive—by
brazing a brass rod
to the diaphragm
and putting the other end in the field of
the vibration.

After detection by the microphone,
the high-frequency alternating voltage
is amplified and made to actuate a meter
or oscilloscope.

RIBBON L.S.

Ultrasonics in television

Ultrasonic vibration has been used
in a television system that does not em-
ploy a cathode-ray tube. The intensity
of the lighted spot on the screen can be
varied by a shutter vibrating at an
ultrasonic rate or by varying the refrac-
tive index of the air between the light
source and the screen. (When air is in
compression, its refractive index is
changed and rays of light are brought
to a focus at a different place.) See
Fig. 5. Circuits of this type may become
very important, as they operate on the
principle of modulating a beam of light
from a local source, and could thus con-
ceivably result in much brighter and
larger-sereen television than would be

. possible with cathode-ray tubes.

A mirror vibrating at a rate near the
limit of audibility ean be used to pro-
duce the high-speed scanning.

Further applications

Ultrasonic vibration has other uses
as well. It is employed in testing metal
objects, the eonductance of “ultrasonics
being decreased by cracks, porosity, or
blowholes. Ultrasonic vibration has both

oy
LENS FIXED GHUTTER LENS SCREEN 34"~
Z SCANNING
—§ —= «‘%» sisTeu
PO|NT 0-LITE VIBRATING (7
SHUT TER ULTRA-SONIC GEN.

POLE PIECE

the purification of air in factories.
When ultrasonic vibration is applied
to a vessel containing oil and water, or
mercury and water, the intensely rapid
vibration causes the two liquids to be
agitated together so much that an gmul-
sion is produced. Maybe the housewife

STEEL UARTZ

PLATING

DURAL DIAPHRAGM
POLARIZING COIL
CENTRAL CLAMP J/

PIEZ0-ELECTRIC
Fig. 4—Types of detectors and generators for ultrasonic waves.

MAGNETOSTRICTION

could use it for beating eggs or for mak-
ing cream. Because ultrasonic ‘“‘sound”
travels practically in a straight line, it
can be used for signaling. The reflection
of a beam by sea bottom or by a sub-
marine finds its application in mnaviga-
tion and in war, and was very important
in detection devices used against Nazi
and Jap submarines.

Acousti-chemical effect

Chemical reactions of some types are
promoted by agitation, and these reac-
tions are speeded up considerably by
applying ultrasonic vibration. Some bio-
logical processes (because they are
chemical reactions) also can be in-
creased in rapidity by ultrasound. Plant
growth -has been stimulated. On the
other hand, certain types of insects have
been destroyed. Ultrasonic vibration
certainly appears to have a future,
whether as a television device, metal
tester, fog killer, depth finder, egg beat-
er, lawn grower, flea killer, and, high-
fidelity enthusiasts, don’t forget that
the theory of ultrasound is applicable to
that high-note response you are always
trying to achieve.

For the experimenter

Really startling results can be ob-
tained by the application of from 50 to
200 watts to a highly efficient generator
such as a crystal or nickel rod working
at its resonant frequency, but even a

LAST STAGE IN VIDEQ AMP
Fig. 5—Proposed television system in which a beam of light is modulated by ultrasenics.

coagulative and dispersive properties,
depending on frequency and medium.
Smoke particles in air can be coagulated
by passing a beam of very intense wltra-
sound through the air. Possibly this
method will be used in the future for

RADIO-CRAFT

mere 25 to 30 watts can be used in a
small-diaphragm projector-type unit.
Some people can sense high intensity
sound of frequencies from 15 to 20 kilo-
cycles without actually being conscious
of any sound.

AUGUST, 1947
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VOLUME EXPANDER

After trying several conventional
automatic volume expander circuits
using 6L7 tubes (they are invariably
microphonie), I was dissatisfied with
the results.

Combining the best features of sev-
eral eircuits, I developed a hybrid cir-
cuit that has given me good results.

In this circuit, the audio signal from
the radio, or from a phonograph pick-
up, is applied simultaneously to the
grid of the first a.f. amplifier and to the
grid of the 6SJ7 expander—ampliﬁer

@

o FA00V

INPUT IMEG

Tz 5/25V

450:’[

B+250v
: |
Schematic of the circuit. The top tube is
incorrectly drawn and is actually a 657G |
with suppressor and. screen tied to the plate.

< +
,5Tzoov::soo 8

This tube amplifies the signal and
couples it to the 6HG expander-recti-
fier. The coupling transformer T1 is
designed to couple the plate of a 24-A
to push-pull grids; however, any trans-
former designed to work from a high-
impedance plate, such as the. Stancor
A-2132 or Thordarson 57A42, may be |
used. The 6H6 is connected as a full-
wave rectifier. The rectified voltage ap-
pears across a 500,000-ohm load re-
sistor which is in series with the grid
return of the first a.f. amplifier stage.
The woltage across this resistor is
positive, with respect to ground, and
will reduce the effective bias on the
grid of the tube. Since the rectified
voltage is proportional to the ampli-
tude of the audio input signal, the vol-
umne will increase with loud passages.
The comparatively small capacity
(0.25-uf) connected between the ground
end of the grid resistor and the cathode
of the first a.f. stage gives almost negli-
gible time delay, and therefore the ex-
pander will take hold and release rap-
idly to give lifelike reproduction.

This expander requires about 2 volts
for efficient operation. If necessary, amr
additional amplifier stage may be con-
nected between the 6SJ7 and the 6H6.

In adding expanders to any ampli-
fier or radio, satisfactory results will
be obtained only if the power amplifier
stage is able to reproduce the loudest
passage without distortion.

JOHN KWIETINSKAS,
Duquesne, Penna.

(The sensitivity of the expander may
be controlled by replacing: the 500,000-
ohm rectifier load resistor with a po-
tentiometer of the same value.—Editor)

RADIO-CRAFT AUGUST,
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A REAL POSTWAR INSTRUMENT MANUAL

One of the lesser effects of the war is
the change in radio servicing instrument
operators’ manuals, The Army and
Navy demanded complete and detailed
instructions on every part and every
use of the instruments issued to techni-
cians whose training had often been
brief and intensive.

An example of the peacetime effect of
that policy is seen in a booklet just re-
ceived, the Simpson Operator’'s Manual
for their Model 260 volt-chm-milliam-
meter. Containing 31 pages, it is 5x 7
inches in size and bound in a durable
fiber cover, printed in bold, easy-to-read
type, with clear illustrations.

Opening with a description of the in-

strument, instructions are given for
each operation; then the functioning of
the instrument in each of its uses 1s de-
scribed in detail. Breakdown: schematics
are given, as well as a complete sche-
matic diagram (there are 13 figures in
the book).

A section on maintenance is also in-
cluded, and there is a complete parts
list. A final section is devoted to special
uses of the instrument.

Such a manual effectively increases
the value of an instrument to its owner,
and it is expected that other manufac-
turers will also remember their war-
learned lessons in designing manuals
for use with their equipment.

e e
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MARLIN RIFLE
Caliber

Why not buy your
Radio Parts where
you get a FREE BONUS?

.- AKRON 8, O.

EASTMAN
KODAKS

Here's just & few of the BULOVA
big selection of nationally known articles you Wrist Watch
can get free. Olson sends you a free "Pointer” /
for every dollar's worth of Parts you order,
and you get your gifts by saving up Olson
Pointers. No catch to it . . . no limit to REMINGTON

the number of free gifts you can get.
Start saving those Olson Pointers
NOw!

Zlectrie Shaver
>

Paste the coupon on a Postcard-!

GET THIS FREE BARGAIN BOOK

This is our big new-book of Olson Bargains, containing
60 pages of real money-saving values in Radio Parts,
Sound and Testing Equipment. It also has & section of |
GIFT PREMIUMS you can get by saving Olson Pointers. [
Mail the coupon TODAY for this valuable Free Book! {

e

73 E. MILL ST., DEPT. 91,

| want to get Olson's Free Gifts. Send me your
new FREE Premium Book and Price Guide right away.

AKRON, OHIO

<
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TEACH YOURSELF
Radio & Elecetronics |

=

Magi-Klips KIT

Build 18 Experiments at Home—No Tools!
RADIO RECEIVER, HOME BROADCASTER.
PHOTOELECTRIC RELAY, CODE PRACTICE
OSCILLATOR, SIGNAL TRACER., REMOTE
CONTROL RELAY, Phonograph Transmitter. In.
terecommunleation Amplifier, Code Transmitter,
Radlo Frequency Osclitlator, Telephone Line Am-
plifier, Electronle Swliteh. Phonograph Amnlifier,
Temperature Control Relay, Contact Detector,
Electronie Metronome, {nterval Timer {one-shot),
interval Timer {repeating).

With a Magl-Kilps kit you cover the entlre fleld
of radlo and electroule engineering theory quickly in
your spare time. It"s simple to arrange the compo-
nents for enchecireuit, No soldering. No tedious wir-
ing. Kit operates on 110 v. AC or DC and includes
35Z5 rectifier, 5016 power amplifier. 12817, double
triode, powerful 4” speaker-mike, plate relay, broad-
cast -and SW colls, tuning condenser and generous
supplty of resistors, condensers, chokes, extra wire.
Parts worth doyble the price of kit,

Kit's 48-page manua! has complete instructinns
and dlagrams easily followed by the beglnner. Re-
meémbet, you need no toolf, except passibly a screw-
driver, with a Magi-Klips electronle
and radio experimenter’s kit ....,..... Q

camplete

SCHOOLS—Magi-Klips KITS nre excel-

lent equipment for lahoratery and class-

room, Write for special discount,

DEALERS-—Some territories open. Write

for your trade discount.
S I FEFFFTEFEEEEREEEE R R R R E R E R R B R J
DEER & TAYLOR COMPANY
Dept. C, 1340 Miivia St,
Berkeley 9, Calif.

Please ship [] Magl-Kiips electronle kit (s).

I enelose §.. .. .

[J Please mail FREE booklet, “Elpctronles Made Easy.*"
Name .
Street . .
........ srsinawaasas State

— - : "EF
: F.M. KiT :
This High Quality FMKitg

at Remarkable Low Price !

Model FM-7 is a

splendid, low-priced,

self-contained table

4 model Frequency

| Modulated Radio Re-

8l | ceiver Kit complete

4 with tubes, speaker.'

and beautiful Bake-

. lite cabinet.

“1 The FM-7 has a fre-

quency response of
4 85-110MC, can also

! be used as a tunerg

with a high quality amplifier. A phonojack is@

provided in the rear of the chassis with dDuuei

pole, double throw switch control for feeding
signal to either the radio speaken or to the
phonojack. An additional jack for connecting
extra loud speaker is included. The R.F. section
of the kit is Pretuned at the factory. This kit uses@
2 |.F. Stages, | limiter siazge and | deserimina-
tot. Miniature tubes used throughout.

Price of Model FM-7 complete as

described ) .$29.95

Other high quality kits available:
S5-tube Superheterodyne, 1 band
bakelite cabinet

G-tube Superheterodyne, 2 band including
bakelite cabinet

5-tube AC/DC Battery kit with leathcrette®
case

tncluding

Write for Catalog M i
®
o

§m\mo KITS COMPANY

120 Cedar Street, New York, N. Y.
POETTESLOTO0NVCAVCRIOLESIDEGI
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250 WATT FM-AM TRANSMITTER
(Continued from page 28)

they are not shown as such in the sche-
matic, the 6F6-G and TB-35 plate coils
are Barker and Williamson band-
switching turrets from which some of
the coils have been removed. W3KPX
does not operate on the 80-meter band;
therefore the GF6-G plate tank turret
consists of coils for 80, 40, 20, and 10
meters. The TB-36 turret consists of
coils for the 40-, 20-, and 10-meter
bands.

The HK-54 final r.f. amplifier is con-
ventional in every respect. The coil
used in its plate circuit is a Johnson
rotary-link plug-in type. The rotary
link feature is very desirable as it is in-
corporated in the coil itself and not
in the jack bar. The link coil can be ad-
justed for proper coupling on the bank
in use when the transmitter is first
tuned up; when returning to this band,

by putting it on the air as a ¢.w. trans-
mitter.

Adjusting the AM section

The first step in the procedure of
placing the transmitter on the air is, of
course, to tune up the 6F'6-G, TB-35, and
HK-54 r.f. circuits with the FM re-
moved. Assume that you desire to op-
erate on the 10-meter band. (The tune-
inp ;;rocedure for the other bands is simi-
ar.

The switch in the grid circuit of the
6F6-G is placed in its No. 2 or crystal
position. For 10-meter operation, either
a 40- or 20-meter crystal of proper fre-
quency may be used. A 20-meter crys-
tal is recommended, as only frequency
doubling in the TB-35 plate circuit is
required, resulting in better efficiency.
The 6F6-G plate and TB-35 grid tank

Under-chassis view of FM modulator and FM-AM r.f. section of the 250-watt transmitter.

it is not necessary to readjust the link
coil as its setting is not disturbed when
the coil is removed or reinserted.

The coil L1 consists of 31 turns of
No. 22 d.s.c. close-wound on a 1 inch
diameter coil form and tapped at a point
10 turns from the cold end. The filament
winding T consists of 10 turns of No. 22,
d.s.c. parallel~-wound with turns of main
winding between tap and cold end of
coil. After coils are wound, paint the
windings with low-loss coil dope to keep
windings in place. L1 is wound on a
plug-in form and is mounted under the
round shield can near the large square
can which ‘houses the diseriminator
transformer.

The power supply will be considered
in a future issue. However, the trans-
mitter may be used with any power sup-
ply which will deliver 250 and 1,750
volts. The bias supply should deliver a
maximum of 300 volts, and the grids
should be biased to the manufacturer’s
s] 0
L
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circuit is tuned to resonate at the crys-
tal frequency. This circuit is tuned by
adjusting the HRO-type dial at the ex-
treme lower-right corner of the front
panel. Resonance will be indicated by
maximum grid-current reading from
the TB-35 grid jack. The coupling ca-
pacitors and bias values are so chosen
that the proper grid current in the TB-
35 will be approximately 5 milliamperes.

If the excitation is supplied by an
external variable-frequency oscillator,
plate and screen voltage are rcmoved
from the 6F6-G. For 10-meter opera-
tion, it is recommended that the v.f.o.
output be on 20 meters and of at least
two or three watts power. The TB-3b
grid turret, contains a built-in link at
the cold gnd of each coil; the v.fo.’s
r.f. output is connected to the turret
link terminals through a short length
of RG-29-U co-axial cable. The grid
circuit of the TB-35 is tuned to reson-
ance ih exactly the same manner as
(
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plate voltage to the HK-54 or plate and
screen voltages to the TB-35. The plate
and screen voltages are now applied to

J

the TB-35 and its plate circuit is tuned |

quickly to resonance. Using a calibrat-
ed wave meter, check the frequency to
which the TB-35 plate tank is reson-
ant. The TB-35 is a very good frequen-
ey-multiplier tube, and it is possible to
obtain pronounced plate-current dips
at frequencies far removed from the vi-
cinity of the amateur bands. The
cathode cutrent to the TB-35 at reson-
ance, with the voltage values indicated
in Fig. 1, will be approximately 75 mil-
liamperes. The grid current to the
HK-54, with its plate voltage removed
will be about 25 milliamperes.

{Do not rotate the band switches
with the plate voltage on the 6F6-G
and the TB-35 tubes; to do so will cause
areing at the switch contacts and will
burn away the silver plating.)

Neutralizing the final

The next step is to neutralize the final
r.f. amplifier and apply plate voltage
to the HK-54 tube. With the TB-35 plate
circuit tuned to resonance on 10 meters,
with 20 to 25 milliamperes of grid eur-
rent supplied to the HK-54, and with
HK-54 plate voltage removed, rotate
the HK-54 plate tank tuning capacitor
through resonante and watch the HK-
54 grid milliammeter. Sharp fluctua-
tion or “kick” in the grid current indi-
cates that the plate circuit is being
tuned through resonance. Adjust the
neutralizing capacitor for minimum ca-
pacity, then slowly increase the capaci-
tance until there is no change in the
grid current as the plate tuning dial
is rotated to any point on its scale. Ad-
justment of the neutralizing capacitor
past this critical setting will again cause
a change in grid current as the plate
tank capacitor is rotated through res-
onance.

Once that neutralizing capacitor set-
ting is found at which the plate tank
tuning has no effect on the grid current,
tighten the locking nut on the neutral-
izing capacitor and leave it alone. Ap-
ply plate voltage to the HK-54 and
quickly tune the plate tank circuit for
minimum plate current. The plate cur-
rent to the HK-54, with a plate voltage
of 2,000, will run from 150 to 200 mil-
liamperes or higher when the plate tank
eireuit is tuned off resonance. Make the
necessary adjustments as quickly as pos-
sible and do not allow the plate vireuit
to remain tuned off resonance. With-
out an antenna, the minimum plate cur-
rent will be around 10 to 20 milliam-
peres when operating on 10 meters, and
around 5 to 10 milliamperes when op-
erating on the 20-, 40-, or 80-meter
bands.

Before an antenna is attached to the
transmitter, check, in the same manner
as described above, to make certain that
the HK-5; outpuf circuit is tuned to a
frequency in the 10-meter band. After
it has been ascertained that the trans-
mitter output is on the proper frequency
band, attach the antenna coupling unit
or the transmission line from the an-
tenna to the final plate tank link ter-
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NEWARK-HEADQUARTERS FOR VALUE

Swmasking Reductions!

TRANSMITTING AND
SPECIAL PURPOSE TUBES

Hams, Experimenters! Save NOW on

these Great Surplus Tube Buys! ANl JAN
Approved — All NEW and GUARANTEED.
Many thousands in stock! Order NOw!
Hy 69 $1.65 | 809 1.50
Hy615 1.13 | 811 1.95
24P1 2.25 | 813 8.75
2AP1A 5.25 | 814 4 50
2C26A 75 | 826 1.50
2C¢40 2.63 | 832a/832 2 25
2c44 1.50 | 836 1.13
. 2K25/723A8 12.00 | 837 2. ;s
o, DOWN 2X2/879 90 838 3.75
1 205 3aP1 3 00 | BaswW .75
VEAR 10 PAY § g5, 3.00 | 865 150
s 3C24/246G 1.20 872a/872 2.25
New — Rrca IcP1 6.00 | 874 195
app1 a.50 | 8sa, .
WIRE RECORDER IEPT 3.00 | 931A 1.;8
Complete g 3E29 3.00 | os54 “75
Portable, Emarrcr - ReProducer, 3Fp7 3.00 | 955 75
B icient] Simple, any. 3GP1 .75 956 5
- SRRctoa NI h s el 5AP1 4.50 | 957 75
o one cortridge, y)q0 o) 58P1 .75 958BA 75
re-Use some wire. Excellent 58P4 .75 959 75
Prod. Comblote, with upes er 5CP1 375 | 1618 3.00
7" cable & plug, iy se,s e sLp1 9.00 | 1619 s
ke Stond, 3.1 6ACTW .68 1624 .90
cortridges. 25 by, .| T S]3050 M GAr] 90 | 1615 53
9JPY 6.00 | 1826 .60
9GP7/9MP7 12.00 | 1629 a2y
10y 75 1851 .55
120P7 600 | 2051 453
7571 2.25 | 7183 .45
T-17B HAND MIKE OC3/UR105 .75 | 8005 3.15
BRAND NEW — Perfect Carbon ?;’31{"'50 i ol 108
Hond mikes. Light wagt., 200 316A :75 9003 1.0
ohms. Single button, press to talk switch. 5 fi, 99 801A/801 1.13 9004 90
rubber cord, plug, dust cover. Terrific of. 4 BOY 95 006 .68
RIM DRIVE

Precision-made by leading mfrs.

meters, A Great val Na.
§.437. Only .......

HS-30 HEADPHONES

NEW Signal Corps Phones, 250 ohm
Imped. with matching transfarmer to
8000 ohms. PL-540 Plug, & Cord.
Softrubberearplugs.Light,adj. $395
headbond. Amoazing Bargain.... l

»

R FROM
n wo:rri or Chited?®
.
wy. el
o ments FOI
Ship! oait Rﬂ"""

hicoge

NEW YORK

Ottices & Warehouse
242W.55h 51, N.Y.19

0% DEP
with C-

0-150 pc MICROAMMETER

21"
Bokelite Case. All Brand New~Perfect DC
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BUY OVER $75 WORTH OF EQUIPMENT
Take ONE YEAR to PAY
209, Down—Pay Monthly

ELECTRIC CUMPANY INC
New York City Stores: 115.17 W. 45th St. & 212 Fulton St.

PHONO MOTOR

Price Slashedl Made by lead.
ing mfg. Sturdy, gquiet mao-
tar. 9" Turntable. For 110
volt AC anly. 78RPM. Complele with
turntable. Na. 5-376..... ...

CRYSTAL PICKUP

$2439
Brand New,: High Fidelity

Crystol P.ckup with tangent &

head. 7" mig. center, Famous make.
No. 5-240. While they last..

440 mmid. Candenser NEL":-L*

87 Plates, .070 Gap. ‘\m'

Ceramic front and end

2500 V. insul. Silver "m. :
Contacts. 2 x 2 x 77,
Vo' shatt, ceiieiicnns

w CHICAGO

323 W. Madison S1.
Chicago 6, 11l

minals. For the preliminary loading ad-
justment, rotate the link eoil for
minimum coupling and tune the final
anmplifier for minimum plate current.
Now, rotate the link coil to increase the
coupling between the final tank cireuit
and the antenna; keep the final ampli-
fier tuned for minimum plate current.
Continue to load the amplifier by in-
ereasing the antenna coupling and re-
turning the tank circuit for minimum
plate current to the HK-54. With 2,000
volts on the plate of the HK-54, the
amplifier may be loaded to an operating
maximum of 130 milliamperes or an
input of 260 watts. The r.f. power out-
put under these conditions should bhe
about 180 to 200 watts.

The transmitter is now tuned and

1947

ready for operation on c.w. For AM
phone operation, an audio-frequency
modulator unit capable of supplying 75
to 100 watts output may be connected
in series with the high-voltage plate
lead from the HK-54, as shown in Fig.
1. A pair of 809’s or TZ-40’s make a
good modulator for this transmitter.

The next installment of this article. to appear
in an early issue, will describe adjustment of
the transmitter’s FM section.

Stewart-Warner plans to appoint an
authorized Stewart-Warner television
service station and each active television
transmitting area in the United States.
Service stations will be econtrolled by
local proprietors but will be under su-
pervision of the company’s territorial
distributor.
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NEW LOW PRICES

SPEAKERS Yolume Controls Tubuli";‘“fffg‘uo“f, Test)
Alnico 5 Magnet, $415(1 volume control ¢ M9 ‘P° Fa | Berlo0
5 PN oy s pain et EM with switch and 01 $ 6
PM."6 1or $6.00 * long shaft, ea. gg ‘I’g :33
6tor $3.25 i 2 9.00
6 P Almco 5 Maqnei ]69 $ 2 17 1350
" tor $9.00 e T S S
ND TON NTR
All oth - F .005 08 4.50
savi:q e;,:ilcz::_ 1 R, o1 meiy {less switches) ,005 g: 4.50
AUTO RAD'O Mogey KITS Saving "INI‘I‘I’noIs" Ele“m:!:'clecs
SUPPLIES lnsulofled R&esusi }go gg: ig
§ . |
3ASeclﬁnn| 66” Auto |00 ors /2 ________ $I 95 :z Iggv ;2
erial, Aluminum v o
Cowl Type, ea. $u1s ‘°”“.’ Wire 0 150 38
ol iy P :“'or $6.00 20 :v’oum: ms'u:ﬂ:rs;c.j 1 95 24 i 38
OZ4 TUBES, cach $1.07 | 50 wi&." Condensers.. 2.50 2 laor ]
Minimum order, & 20 ,;5 sorted Tubg .I 00 ?0 :ggv 32
ockets o v o
SPARK Plug SupprESsORs. 11 . )6 450v g
See our _Ca'a1og for full line of 20 Assorted Trimmers 1.00 }3 :ég: é’g
gSfonaerish. LF's 455 KC.. ... 43 100 15v a5
Iéulnllnms'l; Duats
[} 50v 50
PHONO SUPPLIES WIRE %S  uss b
Crystal Pickup Arms......:.. 2.49 ‘3‘8;3 IISOV 40
; - 50v 60
Webster No. 50 Changer..21.17 400 ft- (appmxl) Of <0.30 fEod s
Webster No, 56 Changer..26.66 L 8-8 450 &8
wire in assorted colors v »
Waebster No. 70 Changer..43.20 and gauges, solid & ;0 ;g 9 450v 74
Free $2.50 permanent needle | stranded in 2 to 4 feet 99 ? 20 150v i
with each changer. lengths, per pkg...... c ;33‘;‘:&“?:‘ l:'tls." "ff,"‘:'."!::n"

TEST EQUIPMENT

Model £70 Superior Yoltohmmeter...... $28.40
Model 905 McMurdo Silver "SPARX'

Ol Tracer...u....ccosboe. itimiunen 39.90
Model $00 Yomax..... ............ 59.85

Model 450 Superqor Tube Tester. . 39.50

Minimum Order $3.00—20% with Order. Balance C.0.0.—WRITE FOR CATALOG.
TWO CONVENIENT PLACES FROM WHICH TO ORDER. PLEASE ADDRESS DERT. c8

ELECTRONIC DISTRIBUTORS, INC., 620 W, Randolph St.,
ELECTRONIC PARTS CORP 436 W. State St.,

SURPLUS ELEC-

121bs- TroNic pARTS $2.00

A gold mine of parts for repairmen, amateurs, and experi-
menters , . . sockets. condensers. resistors. transformers.
coils. hardware, wire, ete., ete. An outstanding bareain
It usabie parts! Send $2.00 cash. check or M. 0. today!
(Pay small exPress charges on receipt.)

Chicago 6, Ill.
Mllwaukee 3, Wisc.

“ELECTRICIANS! RADIOMEN!:

Get this Valuable Book
all NEW parts STANDARD BRANDS only
’ ‘ we are DEPENDABLE
M. F | LN
TS for Merely Examining Z101—VOLUME CONTROLS—25 asud car-
1% T bon & ww. 5 ohms-2. megs ... §4.95
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! : mouldedccvnmic mlca 4 to 8 pron 2.95
# 103—MICA CDNDENSERS—IGD a“std 00001
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SET # 104—CIRCUIT SELECTOR SWITCHES—
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the preas, givos You the* ‘'know how'* on everything in Radio to- | fixed & adjustable: 5 to 100 watts .... 6.95
dny | Basic principles to newost telovision and FM —how te con- 2 106—"AC" SWITCHES—I5 assid 'l‘om:le-
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tha 3-volume A RACTICAL RADIO aotfor7days’ free #109—DUAL PODTENTIOMETERS—10 assd
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apon below 14 Just & re- #113—KNOBS—0 asstd Bar. Pointer, Instru
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------------ DC: 3° square. 1060 ohms per_volt 3.95
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RADIO SERVICE KITS

When working on polystyrene sockets
and coil forms hours of grief can be
saved by using the following method.
Usually the heat of the soldering iron
melts the material and loosens the pins,
thus ruining the form or socket. By
soaking an ordinary pipe cleaner in
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water and wrapping it several times
around the pin, a neat job can be done
without damaging the material.

This stunt ean also be used when
soldering to erystal diodes, as they are
easily damaged by heat.—Frank B.
Lee, VE3AOZ.

RADIO-CRAFT

TRANSATLANTIC NEWS
(Continued from page 38)

| mined by Dr. Essen for their propaga-

tion through a vacuum, what is the
probable error when a radar set, cali-
brated at 6.1 microseconds per 1,000
yards of range (remember that 1,000
yards-of range = 2,000 yards of pulse
travel), records a reading of 35,000
yards?

Situation in television

The single television station now
optrating serves an area around London
containing 12,000,000 people. Regular
service started in November, 1936, and

| has continued ever since, except for the

war years. Considering. that televisors
could be bought before the war for as
little as $100 and that instruments giv-
ing an 8- by 6-inch image are now on
sale at $140, how many of them would
you guess there are in use in an area
containing between three and four mil-
lion radios? The rather surprising an-
swer is 11,500.

This lack of acceptance is puzzling for
the quality of the images is good (fre-
quencies up to 2.7 mc are radiated), the
programs are quite attractive and many
of the most important sporting and
other outdoor events are broadcast. No-
body seems to know why television does
not catch on.

My own view is that the man in the
street regards it as being still rather in
the experimental stages and has a feel-
ing that a revolutionary invention may
come along at any time to make present
sets obsolete. He is likely to be right
about the possibility of such an inven-
tion, but, even if it were made today, it
would be some years before it could be
brought into action here. I am told that
there is much the same kind of sales
resistance in America. Is it for similar
reasons ?

Things to come

Meantime I hear that research on
1000-line television is going ahead very
well indeed. As you may know, we are

| going to develop a 1000-line high-defini-

tion television system side by side with
the 405-line system. The results of all

| practical tests so far made confirm that,

with horizontal polarization and a car-
rier frequency of the order of 100 mega-
cycles, complete freedom from interfer-
ence can be obtained. There are, though,
some pretty thorny problems to be

| tackled on the purely vision side. Not the

least of these is that of reducing the size
of the spot on the screen of the cathode-
ray tube to something much smaller than
has hitherto been obtainable. For 1,000-
line scanning you need a really minute
spot—and one difficulty about focusing
an electron beam sharply is that the
individual electrons which compose it
repel ecach other with enormous force.
Quite remarkable results have been ob-
tained with an entirely new methed of
focusing, about which I am not at
liberty to say anything at the moment.

for AUGUST, 1947



(Continued from page 29)

Upon inspecting the grid wire as it
led from the bottom of the coil shield, it
was noted that the wire insulation ap- |
peared cut. (This shield was not
notched for the wire and was bolted |
tightly over the wire insulation.)

The meter was again connected as at
the start of the tests and the 1.f. probe
again placed on the plate of the 6K7
tube.

This- contaet was held while a socket
wrench was used to loosen the screws
which held the coil shield against the
grid wire. When the shield was slightly
loose, a meter reading was obtained as
shown—indicating the defect had been
found and temporarily cleared—and
that the signal was being' amplified as
this meter reading was higher than that
obtained at the plate qf the preceding
tube as shown in Photo 2.

A closeup view of the pinched grid
wire is shown in Photo 6.

Tape was applied and the coil shield
was filed out at the point where the grid
wire passed under it, the radio checked
and found O.K.

EASY TRICKLE CHARGER

A small trickle charger can be con-
structed cheaply and easily by using an
old power transformer and one or more
low-voitage rectifier stacks. The trans-
former should have filament windings
that can be connected in series to give |
between 17.6 and 18 volts. It is under- |
stood that the total current will be
limited by the current-carrying capacity
of the windings. If low-current rectifier
stacks are used, it may be necessary to
connect two or more of them in parallel
to pass the full-load current.

A 1-megohm, 1l-watt resistor is con-
nected across each half of the high-
voltage secondary to present a light
load to prevent insulation breakdown
caused by high-voltage surges.

When connecting a battery for |
charging, be sure to connect the posi- |
tive terminal of the battery to the posi-
tive post on the charger. If you are not
sure of the polarity of the charger, place
two leads from the unit in a glass of
salt water. Bubbles will rise from the |
negative pole when the current is turned |
on. A d.c. ammeter may be connected in I
the eircuit in order to read the charg-
ing current.

WM. E. DANNEMAN,
Chicago, Ill.

ENGLISH RADIO POEM

The credit line for the above item,r
which appeared in our February issue, |
on page 84, was inadvertently omitted.
This little piece, which begins “In the |
little town of Electron, away out
beyond Anode Bend . . .” was reprinted
from the magazine Practical Wireless
(London).

RADIO-CRAFT wishes to express to our
British sister periodical our regret for
this unintentional omission. |

RADIO-CRAFT AUGUST,
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QUICK FAULT FINDING l

put cable,

2%4. Weight 2 1bs.

OB” x 77,

Price

It comes in mighty handy as a spare signal
generator and has man
a signal source for varicus operations.

Complete witly tubes, shielded out-
line cord and plug—
ready to operate. Housed jn attrac-
tive design metal case, Size Ix6x

Three-way portable superhet kit, complete
Parts {excluding wire and solderi

inet of blue aeroplane cloth finish. Size 13 x
Price $13.75 not including tubes.

1 kit of tubes for above consisting of 1-1A7,
1-1-H5, 1-3Q5, 1-117Z6, and 2-1N5’s. Price $3.75

SIX-TUBE 2-BAND SUPERHETERODYNE KIT

In a solid color wood eabinet {green. red),
contains all parts {exeept wire and solder) to
construct a high grade 2-band superhetero-
dyne receiver covering regular broadenst and
short wave bands. Tubes consisting of 2-6SK7,
1-6807, 1-26Z6, and 25L6 included.

All prices are
F. 0. B
New York Gity

—RADIO’S GREATEST VALUES!—

EDWARDS FM TUNER

CONNECTS TO ANY RADIO RECEIVER OR P.A. SYSTEM

lo—cCalibrated D 1ail (Full

I—Neéw Type Tuner (Three
High @ Tuned Lines)

2—Full FM Band Coverage
87.5 to 109 Megacyeles

3—Easily attached to exist-
ing radlo receivers or Am-
plifier systems.

4—8 tubes

S5—Latest type minlature
tubes used for R F sec-
tion for hiphest efficiency

6—All tuning lines and con-
tacts silver piated

7—Permeabllity tuned cera-
mie IF and Discrimina-
tion for transformers

8—High Frequeney insula-
tion used throughout

9—Tuning dial_ratio 7% to 1

useful applications as

*1795

and cab-

Price

.$16.45

write for our new catalogue showing new test equinment,
tubbes and a large varlety of new reblacement parts.

RADIO DEALERS
SUPPLY CO.

135 Liberty St., New York, N. Y.

(I—Liess than |0
12—AC operated 105-130 Volt

13—3 contrals
l4—New F M (300 ohm twin

Net Welght:
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GENIIINE POCKET SIGNAL GENERATOR

MODEL 710 Pocket Generator can be convenient-
ly slipped into one’s pocket and taken out on
the job for quickly locating and localizing faulfs~
so you can give an immediate, accurate repair
estimate right on the job. With the 710 you
do a complete aligning job on a broadcast re-
ceiver—eliminating the necessity of bringing the
receiver into' the shop.

FIVE-TUBE SUPERHETERODYNE KIT
Small bakelite cabinet, size 9" x
plete parts (except wire and solder) for the
construction of a standard superheterodyne
receiver using 50L6, 35Z5. 12SAT, 128Q7, and
12SK7. All parts properly matehed to chassis
base. Price including tubes

THREE-TUBE PHONO AMPLIFIER
Complete with tone and volume control.

PHONO OSCILLATOR
Wireless phono oscillator transmits recordings
for crystal pickup or voice from ecarbon mike
to radio without wires. §

vision, easy to read slide
rule dial)

Microvolts
needed to produce com-
plete limiting

—=G0 cycles. Seolf-contalned
power supply

lead cable) Antemna in.
put

0 Ibs.

S50

NET

6" x 6", com-

$11.95

B @i gy e et o 2.95

WE SHIP
ANYWHERE
PROMPTLY

2234 University Avenue

VERIFIED SPEAKERS

“They speak for themselves”
WRIGHT

Inc.

St. Paul 4, Minnesota

$5993

e

NOwW ‘% 533

FOR YOUR SILENT PROJECTOR

Economically

Convert your 16mm silent pro-
jector to sound (regardless of
make) with Apex sound head &
radiofilm adapter. Cuaranteed
excellent performance. Write
today for free information.

APEX VIDEO « 12209V Branford St. « Roscoe, Calif.

SEND e STAMP FOR POSTAGE

AMPLIFIER CORP. of AMERICA

| 398 Broadway, New York 13, N. Y. |
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32- ELEMENT BEAMS

10-20 or 50 MC and up
72-ft. Dural Masts—One man raises.

Write for literature

U.H.F. RESONATOR CO.

GUION ROAD, RYE. N, Y.
Telephone Rys 2030

The FINEST
in HEADPHONES

Type P23. The Choice of the
Air Corps headphones, high-
A\i ly sensative, 8000 ohm im-

v pedance, bipolar magnets.
)
Ny,

Extremely camtortoble
sponge rubber ear cushians
— stanless steel .leather
covered headband—conceal-
ed terminals—Six Faot Cord
with PL5S polug. EVERY ONE
BRAND NEW in Original

Stock No. 5A134 ;;l‘;o.':s cf:lt_:f $2'95
}r: 1275 Ft. ANTENNA

An Outstanding Buy, Only......
TELESCOPES DOWN
to 1 Foot 4
“*Just it** for mobile equipment, port-
able receivers and tronsmitters. Rug-
gedly constructed—smooth telescopic
action from 16 inches to 1214 fcet.
Base is 73’ in dia. with 33"’ threaded
shank. By odding eyelets It mokes
an ideal compact fish pole.

Ne. 38439, omy. e $1.95

ORDER NOW, from this od Add Postage

101218 MCGEE STREET.\

N JURSTEIN-APPLEREE ,

KANSAS CITY &, NISSOURF -ivie.

T
"

GREAT SHOPS OF COYN
Train in c¢ Gew Shorl Weeks

Here at Coyne in a few short weeks you can
train for your big opportunity in Electricity or
Radio. You train on actual full-size Electrical or
Radio equipment. 48 years training experience.
For Veterans and non-veterans.

NOT A “HOME-STUDY** COURSE

Ali Coyne training is given here in our big
Chicago shops. Not a Correspondence course.

VETERANSLCoyne is authorized to train Vet-
erans under the G.1. Bill. Coupon brings details.

FREE BOOK Two great oppottunity fields

—rush coupon for free illus-

trated book on whichever
course you prefer—no obligation, Tells how Coyne
helps you get better jobs.

E I ]

12

§ B, W. COOKE, Dir,, Your Choice of-
COYNE ELECTRICAL 26 i

8 SCHOOL. Dept. 67-75H reat Fields
4 500 S. Paulina St., Chicago 12, III.

§ Send FREE BOOK and full detdils on course checked:
! OELECTRICITY {J RADIO

8 NAME.. . o: srmrtneamonasnas S | EEE—
1

: /N oty RN T ——— L .
S QIR remdi s 8-+ T - L s .STATE..

AUDIO OSCILLATOR WITH BAND SPREAD
(Continued from page 23)

{ value to a maximum of twice that value

for each setting of the range switch
when Cl1 and C2 are equal and con-
stant.

Fig. 2 shows how R1 or R2 may be
represented by a dual potentiometer, 2
fixed resistors, and a 2-pole, 3-position
switch. Rx indicates the terminals of
the variable tuning resistance. The fixed
resistors have the same resistance as
each section of the potentiometers and
are connected in series with them to
limit the minimum resistance in the cir-
cutt. On range A, the variable and fixed
resistors are in series to establish a
maximum value for R1 or R2. At B,
one potentiometer and its resistor are
used. In this case, Rx is reduced to one-
half its original value. For range C, the
elements are in parallel resulting in a
variable one-quarter of its value on
range A. Fig. 2 is duplicated for Rl and
R2, and C1 is equal to C2, the oscilla-
tor tunes as follows: With the range
switch at A, the variable resistance will
vary from a maximum of Rx to Rx/2
as the frequency varies from F to 2F.
At B, the range is from Rx/2 to Rx/4,
and the frequency range is 2F to 4F.
The frequency varies from 4F to 8F as
the resistance varies from Rx/4 to Rx/8

on rangegC. With only 3 positions, we
have a tuning range 8 times the base
frequency. If we couple the 2 dual po-
tentiometers to a common shaft with a
calibrated dial, we have a system of
multiplying the base frequencies F, 2F,
and 4F by a factor of 2 for one set of
values for Cl1 and C2.

This scheme has advantages for the
constructor. If the tuning, coupling, and
feedback condensers meet specifications
previously discussed, it can be assumed
safely that the tuning will follow the
calculated frequency and the dial cali-
bration will be a true representation of
F = 1/R. The dial can be predesigned
and does not have to be arrived at by
calibration.

The dial becomes a constantiy variable
multiplier capable of doubling the base
frequency selected by the range switch.

Increasing the range

By selecting a 6-circuit, 12-point
switch (Fig. 3), 3 additional values of
C1 and C2 can be switched into the cir-
cuit to give a frequency range 2,048
times the base frequency. The tuning
network is connected to the amplifier at
points X and Y on Fig, 2. With the

(Continued on page 84)
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That’s A Buy

ELECTRONIC PARTS -

PRECISION RESISTORS

Shal:. s }\ SHALLCROSS MEPCO,

AKRHDHM ) INST. RES. C0. OHMITE,
WE. and others for ME-
TERS, BRIDGES AMPS
& LAB EQU
ACCUIL\CIES *lg, ee305, 105 mFST l’/n)
2 3 4
20 25 50 15 80
100 101 150 300 350
400 H00 1250 1500 2000
2143 4000 4300 4900 3000
B8r0% BOoOO 9710 10000 12000
13000+ 17000 200000 30000 30000
80000 85000 00000 147000 168750
Above slzes asstd . .......0000. . -TEN for %2.,50
2000 50000 100000s 130000 140000
130000 200000 201000 229000 250000
Above slzes aswstd, 3c ea.. .., ., . or £3.00
330000 402000 500000 800000 850000
\.bove sizes assld.”. . .60C @, v e0nu. s TEN for 35.00

Megohm W’Wl ‘70 acey

cachh VOC@ .+« . vy +.THREE for $2.00

2mnefT. 4.5ml‘w. Smeg. 10 meg, ... ... SIX for 23,00
OCK

ma at 12 or 24V inpt

$3.49

¢ & s & @

Dynamotor 12 or 24V
inpt, 275Vl ma_ &
12V /3A $ I .9 5

NAVY EQUIP CRYSTAL
to "1mcl.

Guaranteed

used S.C.

ANTENNA PARABOLIC RADAR AQSEMBL‘! 'I 6 95
247 Dia Drive & Selsyn motor
B DYNAMOTOR 28v inpt/250v 60 nl'l out 5t.29
g DYN 28vin/300v/260ma/150v/10ma 339
GYRO SERVO BENDIX 12800-TB Camplctc . 9.95
YTHEON VOLTAGE REGUILATO!
10810042V in. UTPT VOLTS 220v1 49 95
BOOWATTS/50:60cy,/'Ve of 105
VAC CONDSRS S50MMF 7500V ....... 2.95
100MMF /7300V 4.95

RAYTHEON VOLTAGE REGULATOR

CASED NEW $.C. TROPICALIZED
Adl- Voltage Inpt 95- 130V /60¢y, outpt 115V .58AMPS,
ONE HALF/1% REGULATION, WT 20ibs 6 VaHBl,
L8 w OVER-
LOAD_ PRO-
ECTED,
UG GETD
DSGN.

m-

SPECIAL  $10.95

{

COLLINS ART/13 SPEECH AMPLIFIER COMPLETE
INPT DYNAMIC OR CARBON MICROPHONE OR LINE
INFT: Qumt PP elass B’ GRIDPS. Noise level down
—=58DB. INCLUDES INPT TRANSF. 1st AUDIO to
PPGrids '\!mlullwr Tubes. 8vg Sidetone adj audio ose
Amp & Hdphone monitoring jack. WT 5 LBS DIM

71y L. 3l W, 57 H. Minus tubes & pwr supply,

“TAB” SPECIAL. . . 54 95
WITH Two B8V6 & 6SJI7 . ...%7.49

Zna, 3 abie coverage N < 3 - = - -
e CONUSTS, oF TV sas NEW mes, TUDES,
Adinir 1 00F 00N oroaEe 11"Iv 606y ont  RUGAED WRITE FOR NEW CATALOG 10 AMP. M5V Gocyinpt, H.V, Insitd ﬂﬂggv vk
DSGN. SPECIAL .+ vvvvvsisrorurnsnn 5.00 $2 Min. order FOB N.Y.C. Add Postage all orders %’mcl';‘esm' ﬂl'l‘l‘sall’;lnt&l a!unli\lE\"ol)«[l]_r:m’l'esst lBl)l)s
BC 342 RCVR 1.3 1o 18mes. 115V/00c ... .534.03 500, Speciaima tn Internationst Exnort. Schoor. Gor cEiaNTG JOHYS0N B

a mes, ke S R pecialists In Internation xpor choo: ol- ¥ L=
VAcUUM GONDENSER SOMMF 26000V .. 1 8,05 lege & Industrial trade. Money Back Guarantee. SPECIAL .$5.95

-

“TAB* o l)ept. ﬂnC, Six Church Strect. New York 6, N. Y,, U S.A. ¢ “TARB*»

THAT'S A BUY L]

CORNER CHURCH & LIBERTY STS.. ROOM 200

° L] THAT'S A BUY

Alrlmrne Metal Seeker

HE *“doodlebug,” an airborne mag-

netometer originally devised to locate
submarines under water where radar
cannot penetrate, is a true magnetic
metal locator. The existence of the “doo-
dlebug” was announced in the August,
1946 issue of RADIO-CRAFT, but a de-
scription of its workings is given for
the first time in the Bell Laboratories
Record for March, 1947, by W. J.
Shackleton.

Reduced to its essentials, the magnet-
ometer system employs a small strip
of magnetic material of high permea-
bility, magnetized to well beyond its
saturization point by an a.c. winding.
With no external field present, or with
the magnetometer perpendicular to any
existing field, the magnetization in the
core changes from saturation in one
direction to saturation in the other
with the frequency of the exciting cur-
rent, and the voltages developed across
the coil may be analyzed into a series
of odd harmonics of the exciting fre-
quency. In the presence of an external
magnetic field, however, the alternating
magnetization in the core is biased in
one direction or the other. As a result,
the voltage across the coil contains even
as well as odd harmonics, and the mag-
nitude of the even harmonies is propor-
tional to the strength of the external
field. If such a magnetometer, held in

RADIO-CRAFT for

AUGUST,

fixed orientation, is carried through a
region where the external field changes,
as in the vicinity of a submarine or
other mass of magnetic substance, the
change in the even harmonies ecan be

e '"doodlebug”
1947

detected and observed as a signal on a
suitable indicator, A change in the field
of the order of 1/20,000 parf of the
earth’s field ecan be recognized in the
(Continued on page 81)

is carried in the rounded cylindrical projection at the tail of the plane.
73



AUTHENTIC REPLACEMENT PARTS
And SERVICE DATA FOR MARK
II1 NOW. AVAILABLE!

TRANSMITTING and RECEIVING SETS,
plete with SPARE PARTS—Wrlte for orices.

I1 And
B19

SET

B 19 OWNERS

eom-

Dynamh.- Microphone and Headset. moving coil type sz.g

Cord
Buzzer—High frequeacy,
volis ceeswa e
B19 Remote Control Klt
5 cabies

TU B ES F}T)O—HY'EIHHO?

6K?G, 6V6Q, sH

gRIGINAL CARTONS GBBG 6K3G

16 5 wire. with plugs to fit_above
Telegraph Key RB.C.J.-37 with cord and PL-55 plug

item.

59

adjustable. onerates §-24 39
with 3 ‘control boxes.

........... .Each $1.00

........... .Each .75

¢h .90

.Ea
2 Complete Sets Brushes and 6 fusos. Pmer Supply

No. 1 or 3. 6 pilot Hghts ... ............c.00t
0-500 Microammeter 0-600 x 0-15 DC Scale with
NIMIVIDIGEE, . .%o o o o e e
Hardwaro [KIt: Orer 1200 pcs, asst. & D.nckt‘d sep
arate. About 2 Ibs. net ..........

CAPACITORSELECTROLYTIC TUBULAR
1fd.

450 Volt, 32 M4 or 2 N
PAPER-TUBULAR:

o hﬂd lJOU volt. .
1 .025 Mfd. 500 volt—8 for $ .79

50 Volt, 12 Mtd. 4 for $1.00 |
4for 1.00

.$ .24 each

MICA CAPACITORS

.003 006 .0003

001 .004 .0001 0004
.002 005 0002 .0005
VARIABLE

AlIR
CAPACITORS

P.A. 8ingle 12.3mmf to 562.8mmf. Vernler dlal.
6.5mmf to 140mmf. 19 stator.

.0007—1000 volt 6
00003—600 volt 10 for $1.00
.00007—3090 volt 3 for $ .25
Four Gang l4mmf Min. to 530mmf. Max.
with trimmer & vernler dial.

Each See, $I.

18 rotor, nlatcs SCreW

for $1.00

deiver adjusting ............. ehpm RS
Trimmers Ceramic 4 10 30 or 7 to 45mmf...... 2 for .25
Padders Ceramic Comp. 20mmf or 50 mmf .2 for .25
RES'STOR 300 Asst. %, Y. 1 and 2 watt

Carbon and wire wound

All values as used In a malnténance kit.

L F Transformers:
3rd

l'olent iometors—1 Meg.
Assortment

"100.000." 20

465K C lron core tuning lst 2nd.
for $1.75

20.000 6 (;Inm

Dual Control Box w/3 band sw. 3 bar knobs. 3 plugn 2
$ .39

redm.'n:. and_ holder
Phone P
CORD-
rubber covered.

ug ..
CORD. 74"

g PL 55 and Phone Jack. —
-"“a' W/PL-55 Phone Plug and JK?26 Jack,
2 conductor.

W/PL- 68 Mie. Plug,

Juck takes 1’L"4

Both § .25

for $1.00

DPST l’u Lm

ewltch and JK48. rubber covercd. 3 mnductor used

with LII® or Throat Mic ..

WE CAN FURNISH ANY ITEM FOR (-] 19 SETS

25% Deposit on C.0.D. Orders.

Minimum Order $2.00

FAIR RADIO SALES

«  LIMA, QHIO

223 S. MAIN ST.

Includes Motors, Arma-
ture Winding, Indus-
trial and House Wiring,
Power Plant Work,
Maintenance. both AC
or DC. Also new field of
Industrial Electronics.

FREE BOOK

B. W. COOKE, Dir.,
COYNE ELECTRICAL

0O ELECTRICITY
NAME.

CITY

~J
-

in a Few Weeks.,.in the

GREAT SHOPS OF COYNE
Neé a “al/ome-gfud«;” Courde
You'll learn fast at COYNE, using actual full-
size cquipment. Real shop work plus necessary
theory. 48 years' success. 2 great Opportunity

fielas—fush coupon for FREE BOO
you prefer: For Veterans and non-veterans.

SCHOOL, Dept. C7-78H
500 §. Puul!na St., Chicago 12, 1IN,

Send FREE BOOK :md full details on course checked: g

K on course

Learn to build, shoot
trouble on Radios, Pub-
lic Address Systems,
Sound Pictures., FM,
Television. Training in
Electric Refrigeration
included. Send coupon.

Get big, illustrated beok on
either coursc—no obligation.
Tells how Coyne heips you.

W Your Choice of
2 Grea? Fields

O RADIO

STATE

aeammal

Shinbed F.0.8. Lima. O,
. 0. Box 442 1

SET AND SERVICE REVIEW
{Continued from page 26)

ceiver is the Emor
One-World radio,
an all-wave, 5-tube
superheterodyne
built in the form of
a globe. The set is
tuned by revolving
the globe, and sta-
tions are indicated
on translucent rect-
angles which are
lighted as the sta-
tion is tuned in.
The volume con-
trol and wave-
change switch are
fitted as sleeves
over the tubular
stand, “eliminating
unsightly knobs or
dials” according to
the manufacturer.
The set was orig-
inally a British model, and only recently

Emerson radio with speaker and hearing aid operating simultaneously.

has been produced in the United States.

A TUNABLE AERIAL

THE problem of television “ghosts”-and
those created by wider tuning bands
in the television and FM spectra is at
least partially solved by a new antenna,
which can be rotated for best reception
from any given direction, and can be
lengthened or shortened to aceommodate
higher or lower freduencies.

Developed by Farnsworth, the anten-
na is in appearance a dipole with a
large central head which mounts on the
mast. Within this head are two motors,
one for orientation and one for tuning.
Four push buttons on a control board
allow the operator of the television
or radio set to rotate the antenna clock-
wise or counterclockwise through 180
degrees and to increase or decrease the
resonance frequency.

strength of direct signals in comparison
to those from strong reflected waves
which create delayed images (referred
to as “ghosts’’) on the television screen.

The de luxe Farnsworth antenna in-
stallation has a three-sectioh arm exten-
sion with a frequency range of 2% to
1, from 46%2 megacycles to 117 mega-
cycles. It has three sections of tele-
scopic tubes which form the extensible
members of the tunable dipole. The
length of each half of the dipole is con-
trollable from 26 to 66 inches as meas-
ured from the midpoint.

A smaller antenna having two sec-
tions of telescoping tubes, with a fre-
quency range of 1.8 to 1, from 461
megacycles at the bottom end, when ex-
tended, to 856 megacycles at the top end

The de |uxe antenna in posmon The rotation and extension motor is in the cen!‘er casing.
An antenna of this type would be a highly useful tool for the television installation man.

Orientation, which is the main fea-
ture of this antenna, decreases shadows
to 2 minimum by aligning the receiving
antenna as nearly as possible with the
transmitting antenna, increasing

RADIO-CRAFT

when retracted, is also being field-test-
ed and made ready for production. The
length of this antenna is 36 inches when
closed and 66 inches when open, meas-
ured on either side from center.
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RADIO TELLS WEATHER

Radio weather forecasts are en-
visioned in a patent granted last
month to Gilbert S. Wickizer of River-
head, N. Y., and assigned by him to the
Radio Corporation of America. Wickizer

uses radio waves of high frequency— |

300 megacycles and upwards-—sending

them from stations at known distances |

apart, with the receiving station on a
tall tower or even on a mountain.
High-frequency radio waves, of the
so-called pseudo-optical group, are af-
fected in their range primarily by
the refractive qualities of the lower at-
mosphere, just as visible light waves
are. Therefore, by studying their signal
strength on reception, Wickizer states,
it will be possible to obtain data on the
relative humidity, temperature,
pressure of intervening air masses.

QUESTION BOX
(Continued from page 46)

The receiver tunes to the same fre-
quency as the transmitter. The 9003 i.{f,

amplifier supplies the signal to the 6C4 |

grid detector. A relay in the plate cir-
cuit operates the control mechanism.
This relay should have a resistance of
at least 5,000 ohms arid operate at b ma
or less. The 6.3 volt filament supply
may be 4 dry cells (or a Hot-Shot type
battery) or a small storage battery.
For details of construction and tuning
high-frequency equipment, see RaDIO-
CrarT Jan., Feb. and May 1946.

and |

9003

NEW!

SENSATIONAL!

12" TELEVISION KIT by TRANSVISION

s TOPS IN TELEVISION VALUE!

Again]! Transvision leads the fleld with a magnificent 127
Televislon Kit!

See it. hear itl The greal performance nf thlis superh st

will

shatter all
quatity and value.

your previous conceDlions of tlelamiston
It's the TOPS IN TELEVISION]

Thiz new Kit is available in two models:

DE LUXE MODEL: Hal the same featurcs ak

all television- siations and F.M. sound

STANDARD MODEL: Has ]12° Picture
Tube (magnetic type . Picture sise
75 square Inches 1l/g'x 107) e
Recelves all 7 u.-lev!slun channels now
on the afr with provision for Trans-
wision factory to add new &hannecls ag
no extra cost {except shipping durxu)
» dme¢ band width for full
definition . . . BOOO volts secon: All(ﬂh
potential for brightness and contrast
Lisg ~(nges pic{ure I.F. . . . 2 stages
soung I.F Ratio detector for
sound provldes best quality F.M.
production 22 tubes and 127 ple-
tur«- tube maximum picture stnn
uvny {approx. 50 microvolts) . . .
ilized synechronizing tlrvun.l to minl
ml:e Interference on picture over-
all ehassiz size 20" wide x 187 deep
X 18" high . . finest qualily pre.
tested parts throughout . plete
with SPECIALLY DESIGNED Fold.d
Dn]:ole Antenna and 00 feet of lead-in
cable.

Ulie above, plus the following ADDITIONAL FEATURES:
B80.218m¢ continuous tuning including F.M. Imnd and 13 television chiannels

F R.F. stage on
provided to cut off unused lllbc's when used as

B e Beautiin furn lure: fRish cabInet avaliabie,
See your local distributor, or for further information write to:

TRANSVISION INC., Dopt. R.C., 385 North Ave., New Rochelle, N. Y.

TO CONTROLLED CIRCUIT,

6C4 /9002955

5Ka
RELAY COIL
FOR 5 MA

SW. B+

K—>
90v. OR LESS

_rl - ?sw. (LFasexc] L

NEW RADIO-ELECTRONIC PATENTS
(Continued from page 52)

As shown in the figure, a.c. power is taken from
the lines. The voltage is stebPed up by means of
transformers and used to charge a bank of
condensers through a series of resistors. Near

LIGHT GENERATOR _ _ _

the voltage peak (which may be 20,000 wvolts,
for example) there is “a discharge through a
gap located in a scaled chamber filled with neon
or argon under pressure. This discharge produces
an intense pulse of licht which passes through
the semisPherical window to the light reflector
from which it is transmitied. The light also
actuates a photocell which in turn controls the
horizontal sweep of an oscilloscope. Note that
the return sweep is blanked out by suitable
apparatus.

In receiving the echo
ancther reflector is used
with a photocell at its
focus. The electrical
output is amplified and
applied to the verti-
cal deflecting plates of
the oscilloscope. There-
fore, a vertical line ap-

SAWTOOTH WAVE  BLANKING
GENERATOR AMPL.

=

1t pears if an obstacle in-
"AMPUTIER tercepts the licht beam.
The distance of the ob-
stacle is measured by

the distance of the ver-
tieal line along the

0SCILLOSCOPE

horizontal sweep.

RADIO-CRAFT for
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SURPLUS
REGRETS

N
Mission Radie ne.

We stock the produets of teading manufacturers of
radlo parts for immediats
delivery, -
e Available
Now

0SCILLO-
SCOPE
3° scope
Model # 131
Gray crackle
fimish.
nev §78.50

net
SYLVANIA TEST
EQUIPMENT

POLYMETER V.Y.V.M. Model 3]39
;Indel #1348 for R.F. to . mbll Mod ‘ 0
00 -c. o & c
™ wer $69.50 $79.50 n

Ali orders shipped withim 4 hours of receipt
209, deposit reGuired on &ll mail orders.
MISSION RADIO INC.

816 S. Presa Street San Antofio, Texas

——RADI0O MEN—

Write for Bargain
Catalog of Radio Parts

BUYERS’ SYNDICATE

786 Carew St. Springfield, Mass.
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Do you need

METERS

We carry a com-

plete line of sur-

plus new meters

suitable for every

requirement, such

as_portable, panel,
switchboard, recording instruments, lab-
oratory standards, etc.

VOLTMETERS
AMMETERS
MICROAMMETERS
FREQUENCY METERS
MULTIMETERS
Over 50.000 meters in stock
We also stock various surplus components, tubes,
parts, and accessorles and can subply large quan-
tities for manufacturers. exporters, etc.

Send for free Circular

MARITIME SWITCHBOARD

336A Canal Street New York 13, N. Y.
Worth 4-8217

EASY TO LEARN CODE

It is easy (o leam or increase speed
with an Instruetograph Code Teacher.
Affords the quickest and most prac-
tlcal method yet developed. For be-
“ginners or advanced students.
Available tapes from beginner's
alphabet to t¥pical messages on all
subjects, Speed range 5 to 40 WPM.
Always Teady—no QRM.

ENDOHSED BY THOUSANDS!

Instructograph Cod e Teacher
m.eully takes the Dlace of an oper-
storsinatrictor and enables anyone to
leatn and master code without fur-
ther asgsistance. Thousands of successfu!l operators have

‘'acquired the code’” with the Instructograph System,
Write today for conv(-nlcm rental and Durchase Bblans.

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd.. Dept. RC. Chicago 40. LIl

BE YOUR OWN BOSS!
MAKE MORE MONEY

o [Io, "CASH 1" e
1 now Rel ren
VALUE money-makers
ens of profitabls teslod
mall order plans, con-
Adential business se-
crets, dozens of prae-
tical tested formulas,
successful tastod
schemes — actual ex-
periences of men who
have started on a shoe-

$10 capltal.  25¢- a
topy  postpald Send
u. stamps, money
order, or coln.
Money Back
Guarantee
NATIONAL PLANS COMPANY

Box 26RA. Ansenia Station e New York 23, N. Y.

Get Started in Radio

{0 “HOW-TO-DO-1T"” BOOKS

Get a solld foundation In radlo hy
means of these 10¢ timely text bOOkS,
Each clearly written, profuscly 1ilus-
trated, contains over 15,000 words.
You'll be amared at the wealth of
ln{orm’ltrm Packed into these handy
books. Exeellcnl for reference—ideal
for technleal iibrary. Your
back if not s'lusﬂod

5 BOOKS for 50¢
10 BOOKS for $1.00
Sent to You Postpaid

No. 1—How To Make Four tionary (Leading Terms)

Dnerle Short wave Sets No. 6—How To Have Fun
2—How To Make The With Radio

Most Popular All-Wave 1 No. 7-How To Rcad Radio
and 2 Tube Receivers Clagrams

No. 3—Alternating Current Nn 8—Radio for Beginners
for Beginners

No. 4—All About Aerials periments

No. S—Beginners' Radio Die- No. 10—Television

Remit by check or money order—remister letter

send cash or Etamps.

RADIO PUBLICATIONS
25A West B'way, New York (7)

Wider spacing of FM channels, rather
than better receivers, is advocated by
many as an immediate practical solu-
tion of the FM interference problem.

7%

money

it you

9—Simple Electrical Ex- |

HAM ANTENNA TOWER
(Continued from page 22)

beam with a power gain of 10. Note that

| this is actual gain and means that, using

100 watts and pointing the beam on Bos-
ton, for example, the same signal is pro-
duced in Boston as is obtained by using
1,000 watts and a folded dipole. From
this tower last summer the first three
stations worked on 6 meters in the first

4 PIN FOWER PLUG
(NON-MODY B+ L

B+MODg | 6V ~

On the next corner is the 32-element,
425-me beam, This has been shown to
over a dozen amateur radio clubs from
Boston to Washington in lecture demon-
strations on the absence of ground ef-
fects in high-gain beams. It has a gain
of 64 over a half-wave folded dipole.
Using this type of antenna, portable in

.00003T

<
EIOOK 2

+
XTAL 12.507 MC

one-half-hour of operation were Bridge-
port, Hartford, and Boston. This was
done with an 815 final, powered only by
a storage battery and generator to
about 30 watts. We expect plenty of
QRM-free contacts on the 6-meter band
this summer.

On the second corner is a 32-element,
2-meter heam. This is our pride and joy!
It lights a flashlight bulb on a dipole
155 feet away from an 815 on 144 mc!
The power gain, carefully measured by
the distance method (which does not re-
quire the calibration of anything) using
equal field strength at varying dis-

LI1-12,507MC, L2~25.014MC, L3, L4,L5= 50.028MC

Last year's transmitter. Ca, 7-plate, screwdriver-adjusted air trimmers; LI,
0O.D.; L2, 24 turns, Y4 in., O.D.; L3, L4, 7 turns, 7% in. ©.D.; L5, 7 turns,

28 turns, 3 in,
14 in. O.D.

a car on a distant mountain, with a 54-
foot Dural mast in sections, reliable
QRDM-free communication well over 100
miles is expected this summer. Wednes-
day evening 8 pm will be the time for
425-mc work on the tower, and schedules
will also be looked for from possible
points of 2-way contact in New York,
New Jersey, and Connecticut.

On the fourth and last corner ijs in-
stalled a 30-inch aluminum parabola
(true paraboloid of revolution, or
“dish”). This had not had its dipole and
first reflector installed at the time the
picture was taken. A good lighthouse

PWR PLUG
6V

Les]
T

IFT

955

IF QUT TO [3MC RECEIVER

The converter LI

, L2, L3 to suit band wanted. CA, air trimmer; CT, CV, 3-plate

tuning conds.

tances, is 91. This again is actual, but
more of that after this summer’s trials.
The front-to-back ratio in distance is
106 to 2, giving the same signal 106
miles ahead as 2 miles behind the an-
tenna. This is a power ratio of approx-
imately 2,609 front to back. This gain
and discrimination is of course used on
the receiver also. The cone of radiation
is about 24 degrees total angle from the
no-signal point on one side, through the
maximum, and over to the no-signal
point on the other side. It is about the
same also for top to bottom, or vertical,
angle,

RADIO-CRAFT

tube co-ax oscillator is ready, putting
out about I watt on 1,100 to 1,300, cali-
brated; but it is problematical whether
time available will permit operation on
the 1,260-mc¢ band this summer. How-
ever, a little later in the fall (given
about 2 weeks’ notice) schedules could
be tried with Manhattan, Long Island,
or New Jersey. Don’t forget that we
can see halfway to the RCA building
from the tower.

All of the beams are mounted on
Dural rotating masts, are rotated by
hand, and can be moved up or down 10
feet or more in Dural tubes clamped to

for AUGUST, 1947



the tower to permit raising the beam
in use above the others to obtain a clear
360-degree azimuth. No electrical rota-
tors are used at present, as it is easy
to leave the loudspeaker on and step
outside on the balcony and rotate the
beams by hand. For leads, 800-chm rib-
bon is used, as there is little loss at the
short distances involved.

, Y -
POWER PLUG :;.Ol 8] AFCKN)250-350 MA
_L. E'F
'}:'0‘[{ = B+MOD,
= RFC
oV RANS
PWR
SOCKET
Q1 9
cL6 .
6V
» . L0010
> | 25KV
18 <4600
u_og

Modulator for iransmitter on opposite page.

Inside, at the time the pictures were
taken, the various transmitters and re-
ceivers had not yet been set up. Last
summer, using storage-battery power,
about 35 watts was obtained on 6, 2,
235, and 425 mc.

Fairly high power is planned for 6
and 2 meters this year, and. possibly
with the new Eimac 4X150A tube 50
watts of antenna power may be used on
425 me. The present 425-mc transmit-
ters use an 8012, giving about 15 watts
of carrier, lighting a bulb 57 feet from
the 82-element beam.

The present 2-meter line-up starts
with 6-me crystals, doublers driving a

2E26 doubler to 144. An 815 amplifier
drives the final high-ppwer stage. The
6-meter transmitter is nearly the same:
a 6J6 crystal oscillator and doubler, 6V6
doubler to 50 me, inte an 815, driving
two 4-125A tubes in the final. An easy
method of modulating the 4-125A
screens is used here which works very
well,

The screens are connected to one of
the GA3 plates in the speech amplifier.
(Note that one plate will give upward
and the other downward modulation,
depending on the phase relation with
the modulator stage.)

For reception on 10, 6, and 2 meters,
individual peaked, super-high-gain
units are used. These very successful
“front ends” use the following tubes:
Tuned r.f. stage is an acorn pentcde;
mixer is a tuned 955 triode with re-
generation control and 13-me i.f. out-
put; oscillator is a 955 link-coupled to
mixer. The 13-mc output goes to a good
13-me receiver.

Three separate dials are used, with
band-set air trimmers. This feature as-
sures that it always tracks, and, plus
the 4-element 10-meter beam on 10
meters, for example, brings in R9 sig-
nals from Toledo and ZS stations
with very little background hiss. Also,
the i.f. on 13 me plus the tuned r.f. stage
eliminates image, but completely! That,
combined with the band spread, does
away with all other signals except the
band concerned. So, for less than $10,
results very superior to those obtained
with the massive “communications” re-
ceivers selling for around $500 are
obtained.

For the reception of modulated oscil-
lators and other broad-band transmit-
ters, different 13-me, i.f. strips are
available here with band widths of 50
ke, 175 ke, 1 me, and 4 me.

NEW METAL PANEL AND GRILLE

s

A new metal panel
and grille combined,
manufactured by the
Rigid-Tex Corporation,
ends the problem of
sagging grille cloths,
Since the whole up-
per part of the panel
is perforated, interior
ventilation is im-
proved and heat re-
duced.

glossy photo accepted.

RADIO-CRAFT would like to obtain good photographs of service shops and
service benches. We do not want “dressed-up” jobs, but actual scenes, pref-
erzbly with men working. We will pay $6.00 for each 6 x 8 or 8 x 10-inch
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*“Servicing by Signal Substitution®’

Leorn about this modern dynamic epprooch
to rodio servicing with ONLY BASIC. TEST
EQUIPMENT.

++ o Fully described in @ 120 poge book
availoble from your Precision Distributor or
foctory at 35¢.

« s Schools are Invited to inquire regarding
quantity orders from our Educational Division.

PRECISION

APPARATUS COMFANY TINC.
ELMHURST 4, V T,

Manv-acturers of Fine Yos1 fquipmeny
RADIO * TELEVISION + ELICTRICAL * LARQRATORY

OPPORTUNITY AD-LETS

Advertisements In this section cost 20 cents a word
for eaech Insertion. Name. address znd lnitials must
be fncluded at the above rate. Qash should accom-
pany ali elassified advertlsements unless placed by
an accredited advertising afency. No advertisement
for less than ten words accepted. Ten percent dis-
count sfx 1Issues, twenty percent for tivelve issues.
Objectionahle or misleading advertisements not ac-
cepted. Adverilsemenis for September, 1947, fssue
must reach us not later than July 27, 1947.

Radio-Craft @ 25 w. B'way ® New York 7, N. Y.

CORRESPONDENCE COURSES AND SELF-INSTRUC-
tion books slIghtly used. Sold. Rented. Exchanged. All
subjects. Satistaction Euarunteed. Cash paid for wsed
courses. Complete -information and 100-page illusirated
hlrua;n ]c?lnloz Free! Wrlte—Nelson Co., Dent. 39, Chi-
caKo 1

MAGAZINES (BACK DATED)—FOREIGN.
arts. Books, bookiets. subscriptions. pin-ups.
log 10c (re{undﬂ” Clcerone’a. 883 Flrst
York 17. N. ~

FREE “EOLFSALE BULLETIN TUBBS P:\RTB
Bargaln prices. Henshaw Radio Supply, 3313 Delavan
Ciwy, Kansas City, Kansas.

AMATEUR RADIO LICENSES CO\[PLE'I‘E CODE
shd theory preparution for passing amateur radlo 6X=
aminations. Home study and resident courses. Americas
Radio Institute, 101 West 63rd Street. New York City.
see our ad on n_pake 84

WE REPAIR ALL TYPFS OF ELECTRICAL INSTRU-
ments, tube checkers and analyzers. Huazelion Instrument
Co. {Electric Meter Laboratery); 140 Llberty Strest. New
York N. Y. Telenhono—BArclay 7-4239.

BUIIJ.) YOUR OwWN R.\DIO KIT OF PARTS $.9!
Detalls Ryco Distributors P.O.B. 8. Ozone Park. N. Y.

RADIOMEN, SERVICEMEN,
moro mone¥ easily. $230 weckly possible. We show yo
information  free.  Merlt, 216-32L, 132nd Avenus,
gpringfleld Gurdens 13, New York. New York.

DOM ES’I'IC
ele. Cata-
A ve., New

e

BEGINNERS—MAKB

25 YEARS EXPERIENCE IN RADIO REPAIRING AT
your flngertlps for $1.00. 1 have porfected s¥stem that you
can follow step by step. My methods are far ximpler than
an¥ other course published, Requlres no caleulations. To-
tal price $1.00 postpatd or COI. MoueY-batk ruarantee.
Ross Radlo Company, 14615 Grand River, Petroit 27,
Michizan.

ONLY A FEW LEFT—S8T. CLAIR V.T.V.M. 6 D.C.
Ranges, 6 A.C. Rangesz, 0.1 Ohms to 1000 Meg.—Built
to sell for $52.50. Reduced to $i2,50—NOW CLORING
OUT AT $29.75. Hundreds Sold—-No Complaints. Mail
1 Card—Get On "Our Malling List. RADIO EQUIP-
MENT C€O., 377 E, MAIN ST,.. LEXINGTON, Kr
(Dept. M).

SOLDERTATE CONTAINING NON-CORROSIVE FLUX
for smill electronic work, Blx{y inches 98c. We use il
M & G Hearlng Alds Co., Dept. 77. P.O. Box 517, Wells-
tou Statlon. 8t. Louls 12, Mo,

NEW BULK TUBES 39C FACH: IR5, .185 1T, 143,
114, 384, 2X2, 2Y2, ! 68D7, 68LI, 6ALS5, ~TES5,
1216, 1246, 12SLT. 80, 89, 381. 35W4. Cartoned tubes
59 each: 128A7, 128K7Tgt. 128QTgt. 35Z5, 501.8. 35188t
G8ATRt, 88KTgt, 68QTet. 6C35. 6KTgt, 6I'6gt. 6Veégt,
68NTgt, 12T75gt, 56, 57, 45, 76, 37. 38, 39, 6A8¢e, 35Y4,
1H5kt. Sent €.0.D. Write for bulletin, lenshaw. Radlo
Company. 3313 Delavan, Kansas City. Kansas.

| \VRITE DEPT RC 20 FOR OUR LATEST FREE BAR-

the Radio Manufacturers’

gafn list of Radlo and Electroni¢ Darts. R.C. Radio Parts
and Distg, Co.. 733 Central Ave., Kansas City 6, Kansas.

MARK 11 40-80 METER MOBILE SUPERFAFT RE-
celver and ‘Transmitter. Complete set spare parts. A.
Swinger, Box 847. Berwyn, 11i.

MICROPIIONES. WAR SURTLUS.
mikes 60c. Throatmikes 75c. While they last.
R-1. Box 209, Okla. Clty 5, Okla.

LIKE NFwW. LIP
Bob Hall,

America’s radio industry will probably
reach a $1,250,000,000 peak for 1947,
Association
was told at its recent convention in
Chicago.
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NUMBERS 4 and 5 OF THE

UWRES COp7y 2

THE SENSATIONAL, WEW, SCIENTIFIC

WALSCO STANDARD TEST RECORD

FOR IMMEDIATE . . ACCURATE . . AUDIBLE ADJUSTMENT OF RECOAD CHANGERS
AND CCIN OPIRATED PHONOGRAPHS SOLVES THE PROBLEM OF

WOJUSTING PICKUP AND TRIPMNG MICHANISM THROUGH svam'/‘

® Three Tone lead.in grooves-

permits immediate adjustment to
proper set down position of the
Wpick-vp through audible means.
II. Mode to RMA and NAB
- standards.

Record plays in fess thon 40
econds.

Avdio tone at end of record
indicates proper adjustmens of
tripping action.

WALSCO UNIBELT |
THE UNIVERSAL DIAL DRIVE
BELT CAN BE CUT TO FIT
ANY DIAL DRIVE
Will nor Slip or Stretch

"UNIBELT” comes in 5-foot length
spools and con be installed without
toking dial mechanism apart. A real
time and money saver. Eliminates
the need for stocking numerous sizes
of belts.

The WAI.SCO Slandcud Test Record saves time and increases
efficiency in the adjustment of record chongers and coin oper-
uled phonogruohs Wrmforﬁ«l.’ information.

Fr« sample and literature. Write
Dept. sp

H:l_p The

CHICAGO 5, ILL.

MINIATURE TEST OSCILLATOR | ——SURPLUS SPECIALS——

Pocket size 1%~ round, 3% jong. Very convenient for

servicing and alignink R snd_Audio clreujts Sup \'v?:h'rflll;'::l?'& Kgiégc GA- Sweens """"" S,'gg%

Wies 60 cycie inodulated RF: 100 KC to 5 MC gires G.E. 28 MFD OIl 440 V.A.C.. . . 72777 izs

contlnuous coverage for 1%, Broadeast and one Short G.E 1.1 MFD 7000 V.C.C. O e

Ware band on hwrmonles. Uses G6BAR lube electron Power Tr‘lnslnrmers THIO 32 5_3\1 sy

counled for stabdity. 115 V. AC operated. 37.85 370V., TRID42. i 1.50
o Tae

Postbald or send $1.00 and pay $6.93 C.0.D.
must be satisfled or money cheerfully refunded.

DeBaugh Company, Dept. RC-2

400 Allegheny Avenue, Towson 4, Maryland

o TIRET ELECTRIC CO.,

6303 BROADWAY

INC.

WOODSIDE N. Y.

YOU TOO CAN BUILD
NOY. oW 15 RADIOS

ABSOLUTELY NO KNOWLEDGE

OF RADIO NECESSARY
You Need No Additional Parts

The PROGRESSIVE RADIO KIT is THE ONLY

COMPLETE KIT. Contains verythmgr you
Need: Instruction Book, Metal Chassis, Tubes,
Condensers, Reslstors and all Radio Parts.

The 36-Page Book written by Expert Radio Instructors teaches you to build
radios in a Professional Manner. You will learn to wire and solder like an
expert. You start with a 1-tube receiver. Before you are done with this kit,
you will have built 11 Receivers, 1 Public Address System and 3 Transmitters.

p

PLUS membershlp in Progresswe Radlo Club Entltles you to free expert
advice and consultation service with licensed radio technicians. Complete Kit
shipped C.O.D. plus postage, or send check or money order for $14.75, and
we will pay postage. Or write for further information.

PROGRESSIVE ELECTRONICS CO,,

DEPT. RC-4, 22 HAVEMEYER STREET BROO*“".YN 11, N. Y.

.-------------------------------------ﬂ
PROGRESSIVE ELECTRONICS CO., Dept. RC-4 : SPEOIAL
22 Havemeyer St., Brooklyn 11, N. Y. 1
11 Check or money order inclosed. Postage Prepaid [0 C.0.D. I will : oFFEn '
pay bostage. [] Please send me further information. : [ ]
8 Electrical and
NAME a Radio Tester
B with each
7 1 PROGRESSIVE
; E i RADIO KIT

Cl
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TECHNOTES

. SPEAKER CONE REPAIRS
Very often when a damaged speaker
cone is being repaired the edges of the

| break just come together and cannot be

RADIO-CRAFT

joined securely with cement. Coat the
edges of the break with cement and
cover with a single ply of facial tissue.
Apply a thin coat of cement over the
tissue. The tissue is thin and absorbent
and will retain the cement without add-
ing to the thickness of the cone.
RoBerT D. CARLEN,
Brooklyn, N. Y.

. PHILCO 4&-120t
This model will experience complete
loss of reception for other than local
stations. The trouble is in the second
i.f. transformer, which during manu-
facture was accidentally dipped in wax
having a too low melting point. The
heat from the rectifier and output tubes
may cause the transformer to detune
after a few hours usage. This i.f. trans-
former should be replaced. The new
series of i.f.’s that have been corrected
may be identified by a blue dot.
JOHN B. MIELUS,
Lancaster, Penna.

(We have been informed by the Philco
Service Department that the replace-
ment for the second i.f. transformer in
this model, No. 382-4005, is furnished in
a kit known as AD-1024. This replace-
menit transformer is available with com-
plete Installation instructions.—Editor)

. DIAL CABLES

The customary method of obtaining
slow-motion tuning on wvariable con-
densers is to wrap several turns of dial
cable around a %-inch tuning shaft and
pass it over a large drum on the con-
denser shaft. This method is not always
satisfactory because the cable creeps
and jams as the shaft is turned.

Try forcing a small rubber grommet
on the tuning shaft so that it will fit
tightly, and pass the dial cable through
its slot. This will prevent the cable from
slipping or weaving aleng the shaft and
will prevent chafing and wear at this
point.

J. F. JOHNSON,
Berkeley, Calif.

. ZENITH 5531¢9
After these sets have been in use for
some time, the push buttons will not
bring in stations at full volume even
after they have been carefully adjust-
ed to the frequencies of the stations.
This is because the wiping contacts on
the push-button assembly have Ilost

their tension. Cleaning and bending the
contacts will improve the tuning.
JOHN FINDARLE,
Modesto, Calif.

It's easy to bulld thishousehold appli-

ance and profitable to use. Save up to

75%. Operm;eson 110 or 32 volts.Plans

shu- 5 sizes and are eas ry to !ollow
NJOY MAKING ON

F OT US

1 | nrf.s Nr-e'- -

..\.,_V'B ror.
11 op

Btedbou it
LE JAY MFG. €CO., 456 LeJay Bidg., Minneapolls §, Misa
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.. . BC-221 AS SIG GENERATOR

The Signal Corps SCR-211 or BC-221
frequency meters may be used as ac-
curate signal generators. It is not ne-
cessary to apply any type of modula-
tion to the signal. To use, connect the
output of the meter to the input of the
receiver. Put an a.c. voltmeter across
the diode load of the receiver and align
for maximum deflection.

These meters can be used als® as fre-
quency deviation meters by connect- |
ing the vertical amplifier of a scope
across the headphones and applying a
60-cycle sweep to the horizontal ampli-
fier. The deviation can be determined by
observing the resulting Lissajous pat-
terns. FeLIX LAMB,

Fayetteville, Ark.

(Loading the oscillator of the BC-221
will cause considerable frequency shift
and it is advised that the signal for the
receiver be picked up by one or two
turns of insulated wire wrapped around
the antenng post of the meter and oon-
nected to the receiver before calibra-
tion. This should provide sufficient coup-
ling without loading. Some models of
this frequency meter are available with
400-cycle modulation built in.—Editor)

. PHILCO 40-140
When intermittent reception is the
complaint, check the coupling condenser
between the plate of the 7C6 and the
grid of the 7B5. This can be done by
moving it gently in both directions. If
the set cuts out as the condenser is
moved, replace it with a 0.004-uf, 600-
volt unit. If tests eliminate the con-
denser, replacing the volume control
may help. This trouble is caused by the
carbon element of the control becoming
glazed, and in the more severe cases ac- |
quiring dead spots. |
JOHN W. FINDARLE,
Modesto, Calif.

. OSCILLATIONS
When servicing sets which develop

parasitic oscillations, it pays to check
the receiver circuit with the—original
diagram. Often an inexperienced serv-
iceman will change the circuit and route
leads in places where parasitics may
develop. Often the trouble will not de-
velop until the set has warmed up. This
is especially true when some of the
tubes have been replaced. Asking the
customer if the set has been serviced
recently will often provide a clue to the
source of $he trouble,

JoHN W. FINDARLE

Modesto, Calif.

See CANNON-BALL
HEARING AID for
Radio Reception

Easily attached to any Radio
for private reception with or
without loud speaker. Write

C. F. CANNON COMPANY

SPRINGWATER, N. Y,

%aa{nt #eac{guatteu
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k DEPT. A.

F. M. KIT (88 to 108 mc.)

Consists of Set of Matched Coils, Vla;ri;ldble (’!rondenser Schematic and Instructions
un a
ELECTRIC PHONO MOTOR, complete with Turntable

to

CRYSTAL PICK-UP ARM
CRYSTAL CARTRIDGE

LOOP ANTENNA, assorted sizes, oval shape
160 to 290 ohms

RESISTANCE CORDS,
OSCILLATOR COIL, 456KC
LF. COIL. 456KC

SELENIUM RECTIFIER, 150 MA~

BROQKS INVERTER, 50 Watts-110 V (also available in ZZOV)
VOLUME CONTROL.S any size with switches

VOLUME CONTROLS, any size less switches

ELECTROLYTIC, P-B, 20/20-150V

ELECTROLYTIC, C-D, 40/40/20-150V-25V

1000 ASSORTED CONDENSERS, .002 to .1

1000 ASSORTED RESISTORS, V4 Watt

uner.

$4.95

$2.95
1.75
- 1.25
.39
49
.19
.59
95
8.95
.39
.19
.26
.44
39.50
15.00

BROOKS RADIO DISTRIBUTING CORP.

80 Vesey Street

Dept. A,

r—MONEY TALKS!—

New York (7), N. Y.

DOUGLAS OFFERS
The Lowest of Low Prices on the Map!

METERS AT SPECIAL PRICES

Marion 3” 0-1 ma, 0-100 ma, 0-200 ua. 0-500 u.
Your special price 53 s
Marion 2% 0-2 ma. 0-5 ma. 0 500 ua,
ur speclll price $2.8S
DOUGLAS bec|bcl Rncurding Mrber for magnetic or
erystal recording Your special price $4.98

TELEVISION PARTS. all guarantced
CHASSIS
17x13x3 Cadmlum Plated, all soﬂu.-m
holes punehed Special
TH“NSFURMEHS
High voitagre Type T-8 2200 volt 2 ma. Separate
2.5 volt 2 amp, winding - Speclal $7.95
IAw Voltage Type T-9 385.0- 435 200 ma
volt 3 amp. Separate 8.3 v
6 3 volt 5 amj
Telgvislon IF coll Kits, includes 10 matehed R.F..
Osc.. Videa [F., Sound I.F Dln-rlmlmmr Trans.
Complete with diagram for cach. .Spec %4.95 ca.
Tclcvlslon data Manuals. Desiyn .'md Conutmction of
8 or 7" Television Receiver -Your price $1.75

DOUGLAS
511;ube A.C., D-C., Supershet Kit. Modet 500 with
ne control. Complete with assin. cabinet and
all parts, less l.ubes o Your pecial price $13.93

De 0|’I wnges 12-107
um ............ Special $13.95
Vcrlrnd N’olse Redueing Anu-nm for communicalions.

broailcast and short wavc receivers. Medels 102-
103 complete. List 31 -Your cost $5.50

trans. pot,
$8.50

Allfance Phono Motor and Astatie F!ckun

SPECIAL
Federal Selenium Rectifier, 100 ma, 92¢ ¢a.

A.C., D.C. Choke, 4.5 henries. 50 mias 200 ohms

Special 74c
CHASSIS AND CABINETS

Sx0Lax114 20 gauge steel black finish. . . Special S§3c
Amplifier Chassis 5»1:(101/4)&0 \\llh top, Spocnl %2.06
Metal Cabimet 10x8x10 pecial $2.40
New Penedd bntderlnz Iron with lntorchanl.im: tips.
Your special price $1.20 with 1 tip
Midget 1.F. coil®, iron corc tuning..Special 77c¢ oa.
AMPLIF!ER KIT. A.C.. D.C., 3 watt output, complete
with tubes. parts, cnm.sls -Special $10.43
PILONOGRAPH KIT. complete with ali parts. motor.
1.urmnb|¢.- Plekup and cabinet for usc with above
..... .SPECIAL %10.9S
Splhlu.-r Kit includes 5% alnico snoaker and cabinet,

MICROPHONE KIT comnlelc with
s¢ with amp ECIAL s ss
SPECI\L 12% G, E 0.8 0z ainico masmet Speaker,

RESISTOR KIT. 100 asst. V4, 14,
Vour ptice $1,9%

34 mef. Volume eontrol and 5\\Ilc||
Varlable Condenser for Superhet Spnc ral $31.10
Yariable Condenser for TJlF Speclal $1.25
Plastic Plicrs, 5000 volt breakdov\n zdcm for hot

work. List $1 B SPECIAL 75¢

Kit,
ecial $4.98

| TUBES—

COMPLETE LINE OF ALL HARD TO GET TUBES. SEND US YOUR
WE WILL SURPRISE YOU WITH PROMPT DELIVERY. AT DISCOUNT PRICES

ORDER AND

If it’s hard to get—we have it!?

25% Dep. on C.0.D. Send for Free Catalog

BA 7-3956 Add postage under $5.00

DOUGLAS RADIO SUPPLY CO.

128 GREENWICH STREET

THE LATEST IN.RADIO
PARTS—EQUIPMENT—ELECTRICAL
DEVICES—brought to you in our
monthly bulletins. ABSOLUTELY

FREE! No obligation.
WRITE TO
MANUFACTURING DIVISION
HERBACH & RADEMAN, INC.

ELECTRONICS SPECIALISTS
522 MARKET ST., PHILA. 6, PA. o DEPT. B

Do you need

BINDING POSTS?

The XL PUSH POST with_ its Spring
Action 1snurt\5 Constant Contact and
quick connectlo

M'muhelumd T Al Aluminum Type M

nt 12c each
Aluminum lmdy. Bakellte Top Type BI
at 1Sc eachs
Types CP or NP, ALL DBRASS—STAIN-
LESS STEEL SPHING & PIN, PROVEN
by 240 HR, SALT SPRAY TEST ns NON-
CORROSIVE at 28c each.

Manufacturers and Dealers Liberal

Discounts

X. L. RADIO LABORATORIES

420 West Chicago Ave., Chicago 10, )

1947

T

NEW YORK, N, Y.J

PEN-OSCIL-LITE

Extremely eonvenjent tesl n-cumor rur all redio
servicing; aurnme t S 8 Self
powe Range rmm TO00 mles audlo to over
600 mefnmles u.h.f. @ Dutput from zero to 125 v,

® Low cost  Used by Sirnal Corps ¢ Write fﬂ‘
information.

GENERAL TEST EQUIPMENT

38 Argyle Ave. Buffalo 9, N. Y.

An intercommunicator substation in

a display window and’connected to the

| master station near the work bench will
| pick up comments from prospective
customers. This advanece information is

helpful, as it will give you a clue to

possible sales resistance. Many other

reactions will be heard and can be used

| to advantage in future sales and serv-

ice.—Lew Buss
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FREE! Send for it NOW!

LARGEST STOCKS

SPEEDY, EXPERT SERVICE!

Send for your FREE copy of the most
complete Buying Guide for Everything in
Radio. Features thousands of radio and
electronic parts, latest home radios, sound
systems, amateur gear, builders® kis,
‘servicemen’s cquipment, 100ls, books—
world’s largest stocks of quality equip-
‘ment—all at lowest prices! Expert help;
fastest service!
M Moye than 10,000 itemi—Com-
pletelinesof all [eading makes.

v Largest siocks of hard-to-géet
3 par(s. Lowest money-saving
"'} prices. Getr everything you
need in Radio from ALLIED!

Public Address—entirely new
Jine—new styling, new design
features. Packaged Ready-to-
Use Sound Systems; everything
in amplifiers, speakers, mikes,
intercom and recording.

Amatenr Gear—immediate de-
livery on larest communica-
tions receivers. Time payment
plan; trade-ins accepted. Head-
# quarters for all ham and ex-
perimenters’ needs.
Radio Formulas and Data
¥ Handy Dictiosary of Radio Terms
Radio  Radio Circuit Handbook
Radio Builder's Handbook
BDOKS Simplitied Radio Serviclng
Radio Dala Handbook
ALL SIX BOOKS Ne. 37-799 . . $1.00
Parallet Reslslance and Series Capacitance
Calculator. No. 37-960 25
R-F Resonance and Coil Winding
Caleulalor, No. 37.965

ALLIED RADIO

ALLIED RADIO CORP.

.
¢ 833 W. Jackson Blvd., Dept, 2-H.7 Chicage 7, lll. E
2 4
% [JSend EREE Radio Catalog :
- Send 6 Books No. 37-799 (S.......... .
> Send Calculator No, 37-960 { enclosed 2
o Send Calculator No. 37.955 9
» -
E Name....... P00 580 J00 60 00060 8050, Gesseae S
- -
E A L058 v RS ELese  « ¢ Ss i a[ TR g .
M
% City. e e Zone. ...Stat€ueureranarsn .:

(]

$400040000080000000000000000800000000000°

€0

Communications

CRYSTRON CONSTRUCTOR’S PROBLEM

\ ;_ Dear Editor:

We are having some difficulty in se-
curing either U-235 or plutonium to
complete Crystron tubes. Groves insists
that the Manhattan Project is behind
schedule on these products, and cannot
supply them in the near future.

Also, since working on that first
tube, pecple can see me glow in the
dark. Please send information I can use
to de-radioactivate myself, or at least
to turn myself off at night! I can't
sleep in the light.

Please read all communications from
me under leaded glass, or else through
a periscope. Decontaminate your build-
ing aftér having sent my letters to the
Roentgenologist at the local hospital.

Am forwarding a Geiger counter un-
der separate cover.
Yours energetically,
BRUCE THOMAS,
Ocean Springs, Miss.

(We have put several persons to work
on this important problem. At present
they are searching the literature for
references on a material used in experi-
ments on contrapolar frequencies. It
has the peculiar characteristic that it
casts no shadow, except in complete
darkness, and it is believed that a suit
of pajamas of this material may clear
up Mr. Bruce’s difficulties. Any assist-
ance our readers give us on this problem
will be appreciated.—Editor)

AFTER ABSOLUTE ZERO, WHAT?

Dear Editor:

1 have just read your editorial, “Su-
peradio,” in the April RApIO-CRAFT and
enjoyed it very much. Please accept my
thanks for passing on such sparks of
stimulating data to those of us who
have become somewhat distantly re-
moved from the heart of such develop:
ments.

Since the local reference texts are
quite limited here (Maile, Oahu), I have
taken the liberty of writing you concern-
ing this editorial.

The phenomena of decreased electri-
cal resistance with a decrease in tem-
perature—and its possible limits—have
always fascinated me. For example,
there is the case of the German physi-
cist. who set up an oscillatory current
in a tuned circuit that was cooled nearly
to absolute zero, flew the entire setup to
England from Germany, delivered a
lecture and demonstration showing eas-

lily detectable current to be still flow-

ing at the end of the lecture, no energy
having been furnished the circuit oth-
er than the original charge on the con-
denser. It has been a phenomena which,
as a former instructor, I was called
upon to explain many times.

It was my final conclugion that the
energy (heat) contained in a piece of
metal, for example, was stored in the
movements of electrons (to put it very
briefly and roughly) and that this ener-
gy could be given up by these electrons
under proper conditions. The releasing
of this energy results in a decrease in
electrop activity, making the work nec-

| essary to move them from their estab-

lished locations easier. As this activity
progressively decreases with decreases
in temperature, the electrons can be
moved with the expenditure of less and
less energy. At absolute zero, there be-
ing absolutely no energy left in the met-
al, there would be an equivalent amount
of energy required to move an electron
from its immediate location (i.e., unre-

RADIO-CRAFT

gainable energy) or zero energy and
hence the conduttor would exhibit the
phenomenon of zero resistance.

But, if absolute zero were actually
reached? 1 will take the liberty to say
that we are all interested. I believe that
the material so stripped of all of its en-
ergy would simply disintegrate, there
being no force to hold it together—or
am I correct, according to accepted data,
in the assumption that absolute zero
has never been reached? Or am I possi-
bly using a definition of absolute zero
different from that generally accepted?

I do not have any of my texts here
that will assist me in considerations of
these details, hence I would appreciate
further comment from your technical
staff or, if possible, from you.

1 should like to compliment you on
your World-Wide Station List.

HErBERT L. WEST,
Sr. Trans. Eng., KRHO,
Maile, Oahu, Hawaii

(Professor Kamerlingh Onnes, the
famed Dutch research scientist who was
the first to demonstrate superconduc-
tivity many years ago, was of the opin-
jon that if it were possible to go down

""CRYSTAL GAZING"”

Cartoon by Frankiin Folger
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to absolute zero, then a eurrent once
started (such as by induction) in any
closed circuit would continue perpetu-
ally. This would not be any more per-
petual motion than the planets moving
around the sun perpetually, but proba-
bly would come under the same classi-
fication.

Whether it is possible ever to go down
to the absolute zero is something that
cannot be predicted now, but many
physicists think it is doubtful, at least

MORE AMPLIFIER
Dear Editor:

I notice that you have in your latest
issue a letter complaining about too
many amplifier diagrams.

These are the very items I am inter-
ested in—and have been for a long
time. I have built up an amplifier simi-
lar to the one you featured a few months
ago in connection with a small record-
ing studio. If varies from the original
mainly by incorperating means for
operating 2 standard 35-mm projectors,
as it is designed for use as a theater am-

according to our knowledge of physics.

Whether material cooled to absolute
zero will disintegrate at such a tempera-
ture isalso something that ne one knows

until it has actually been tried. What |
phenomena will emerge and become

known if absolute zero is reachéd is
something that seems difficult to pre-
dict fully. There are too many factors |
unknown at present and we still know !
too little dabout the atom as well as
the electron to make any actual predic-
tion today.—FEditor)

HOOKUPS, PLEASE

plifier. I also have a medium-size reflex*
bafle built from your specifications but |
using a dividing network for the high-

and low-frequency speakers, which I

find makes a vast difference in results.

The response is. flat from 50 to 10,000

cyeles, and, I mean flat.

I amm a graduate of de Forest Train-
ing—and a regular theater projection-
ist. I find the training I have had and
your circuit information a big help in
designing this type df equipment.

JAMES A. LEvETT,
Delhi, Ontario

AIRBORNE METAL SEEKER
(Continued from page 73)

presence of normal background noise.
Prior to the development of the mag-
netometer, measurements of this sensi-
tivity required magnetometers mounted
on a stable base and incorporating
quartz-fiber suspensions.

With airboerne equipment it is obvi-
ously difficult to maintain the magnet-
ometer in fixed orientation, and any
change in orientation would give vety
large signals which would mask those
caused by the presence of a submarine,
The Bell Telephone Laboratories there-
fore, at the request of the National
Defense Research Council, worked out
a practical means for keeping the mag-
netometer in a fixed orientation.

The magnetometer is least sensitive
to angular motions when 1t is in line
with the earth’s magnetic field, and it
was therefore decided to hold the de-
tecting magnetometer in this position.
To maintain such an alignment, two
other magnetometers operating through
servo mechanisms are used to position
an assembly that contains all three
magnetometers. This assembly is sup-
ported in gimbals in the manner of a
marine compass, but it is provided with
mechanical drives that, under control
of the servos, can rotate it on each of
the two gimbal axes. The three magnet-
ometers are all at right angles to each
other similar to the x- y- and z-axes of
a rectangular coordinate system. The
magnetometer to be used as the detec-
tor, which may be considered as that
along the Xx-axis, is held in the direction
of the earth’s magnetic field while the
other two-—used for operating the servo
motors—are at right angles to it along
the y- and z-axes. This right angle posi-
tion is the most sensitive to angular
changes, and thus a very small change
in the alignment of the detector mag-
netometer with respect to the field will
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cause a signal to appear in one or both

of the control magnetometers that can

be used to return the assembly to the

correct position. The motors, because

of the magnetic materials required in

their construection, are of minimum size

and are placed about 2 feet from the|
maghetometers.

The complete magnetometer assem-
bly, ineluding the gimbal mount and
the driving motors, is mounted on a
framework which must be placed in a
position where it will not be unduly af-
fected by the magnetic parts of a plane.
On some large planes, such as the PBY
patrol bomber, a suitable location was
provided in the form of a plywood tail |
extension. When working with smaller
planes it has been necessary to place
the unit in a streamlined housing called |
a bird, which may be carried behind
and below the plane by means of a tow-
ing cable,

Besides this unit, which is known as
the orienting mechanism, an oscillator is
required to provide the a.c. excitation |
for the magnetometer§, and an ampli-
fier and detector to transform the sig-
nals produced by the magnetometers
into signals suitable for operating the
servos and the indicating and recording
instruments. The oscillator and the
amplifier detector are mounted on sep-
arate chassis in a single case. Required
in addition are a dynamotor unit as a
power supply, a control unit used in
operating the apparatus, a recording
meter, and one or two remote indicators.

The Navy has already made several
surveys—both for oil and magnetic ma-
terials—and the results indicate that
aerial magnetic surveying will be of
great value, not only to those engaged
in locating mineral deposits, but also to
geologists and students of terrestrial
magnetism.
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i | REED MFG. CO.J11 3 Son St o

NOW AVAILABLE!
Putl Range Reproduction

A revolutionory develepment in amplifiers cleverly
designed to defy absolescence ond omazing in its
performonce, New circuits, new moteriols ond new |
processes are actuclly combined in this dne amplifier
to produce the most satisfying musical omplifier the
world hos ever known. If you ore ane of those discrimi-
nating persons for whomanything less than the best is.
" a disoppointment, you ore one for whom the ACA-
100DC was designed, Send for technicol literoture.-

| 398 Broadway, ‘New York 13, N. Y. ]

e

&~ WHAT STRANGE
o 7 POWERS
Did The Ancients Possess?

ff WHERE was the source of knowledge
that made it possible for the ancients
to perfortm niradies? These wise men of the

. This wasdom is not Lost — it is with.
mmm the masses. It b offered freely
TO YOU, if you have an open mind. Write
{oe free sealed book. Address: Seribe F.X. S,

Jhe ROSICRUCIANS
Californla

: Sa{hlon {AMORC)

Ac. CURRENT ANYWHERE!

Katollght Plums and Gen:ratnrs

Furhish the samc¢ kind

Current as the hlwhuneu
Sizes 500 watts to 100 KW,
Also Manufacturers of Roial
onverters, anunnc
Changers. 32 and 110 Voit
e hlolnrs in 1. 1/3
14 HP. A.C
n].se in 1% and 2 H.P
nly.

KATOLIGHT

120 Rock St., Mankato, Mian,

[ TUBULAR ELECTROLYTICS™ |

Fresh stock FuII y guaranteed

gReog0

20 mfd. 150 V. .... . 10 for §1.79
20-20 mfd. 150 V. ...... ... 10 for 2,48
8 mid. 450 V. . 10 for .85

Postage extra. 25% deposit on COD.
write for our free baroain {ists halurmu
AMERICA'S BEST BUYS
POTTER RADIO CO.

1312-1314 MeGee St. Kansas City G, Mo.

—R OTA-BASE—,

NEW HANDY LAB. DPIAL =actually REivea a1 *¥

picture of rtadio tube connections. Simply mrn lhe
dial to the lube number desired on the ROTA-RASE
and complete coftect connections are imstantly indl-
cated on the *“‘prong’’ @iugram. No more valuable
time lost thumbing pafes or on length
Fllament. grid, plate. eathode. ete.. to MORE THAN
300 tube types are wiven. PRICE how ONLY $1.00
peatpaid or =ent .0.D. plus pnostax Order NOW,
monev refundead if you are not dem.mruny pleased.

readings,

seucss YOUR RADIO JOBBER SELLS g

Supreme Publications
DIAGRAM MAHUALS, INSTRUCTION BOOKS

See your jobber or write for catalog.
SUPREME PUBLICATIONS, Chicago 12, ILL
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BOOK REVIEWS |

TELEVISION RECEIVING EQUIP-
MENT (Second edition), by W. T. Cock-
ing, M.LLE.E. Published for “Wireless
World” by lliffe & Sonms, Ltd., London.
England. Stiff cloth cavers, 414 by 7
inches, 354 pages with 3 large fold-in
diagrams. Prjce 12/6d.

This book is the postwar edition of
one of the leading television texts in
Great Britain. The author, editor of
Wireless World and Wireless Engineer
magazines, has presented this material
in the concise, well-illustrated style
that will be familiar to many readers of
his magazines. Prepared for the British
television technician, the book will be
equally useful to American engineers
who are able to make allowances for
the differences in American and British
television techniques.

The first three of twenty-two chap-
ters are devoted to a general discussion
of television principles. Fourteen of the
following chapters deal with circuits
and their applications in television re-
ceivers. The concluding chapters cover
the complete receiver and television
servicing. An 1l-page appendix gives
a brief mathematical treatment of in-
tegrators, differentiators, and d.c. res-
toration—R.F.S.

ELECTRONIC ENGINEERING PA-
TENT INDEX. Edited by Frank A.
Petraglia. Published by Electronics Re-
search Publishing Co., New York, N. Y.
Stiff covers, 7 x 10 inches, 476 pages.
Price $14.50.

This volume is the first of a series to
be published annually. It lists approx-
imately 2,000 electronic patents issued
during 1946. Each is described just as it
is in the Patent Gazette, including the
inventor's name, patent drawing, and
one claim. Each patent appears under
one of 93 headings (bridges, oscillo-
scopes,” recorders, etc.). Within each
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group, the patents are listed by issue
number,

With the continued rapid progress in
the electronic field, designers and engi-
neers will find that this patent index
meets a real need—/.Q.

ELECTRONS (4 and —), PROTONS,
PHOTONS, NEUTRONS, MESO-
TRONS, and COSMIC RAYS, by Robert
A. Millikan. Published by the Univer- |
sity of Chicago Press. Stiff cloth covers,

5 x 7%2 inches, 642 pages. Price $6.00. |

Written by the Nobel Prize winner,
Robert A. Millikan, this is an excellent
work for the general student. It pro-
vides a nonmathematical treatment of
the structure of the atom, plus the lat-
est studies of the release and utiliza-
tion of nuclear energy, geomagnetic in-
vestigations, and cosmic rays. Other
live subjects covered are the nature of |
cosmic rays and the atom-annihilation
hypothesis for the origin of cosmie rays.

The first part of the book describes |
egrly concepts of the nature of elec- |
tricity, conduction in gases, the atomic
nature of electricity, determining the ex-
act value of the charge on the atom, etc.
Later Dr. Millikan discusses the nature
of radiant energy, waves and particles,
the spinning electron, discovery of the
cosmic ray, the positron, the neutron,
nuclear energy, and geomagnetic studies
in cosmic rays.

The mesotron receives a lengthy treat-
ment, as do primary incoming rays,
with a description of their detection and
measurement. The closing chapters deal
with the atom-annihilation hypothesis,
including results of measurements of
cosmic rays in various parts of the
world. The appendices at the end of the
book will prove valuable to earnest stu-
dents of the subject. They include the
determination of “e,” the Brownian
movement equation, the mass of an elec-
trical charge on a sphere, molecular
cross section and mean free path, table
of the elements and their atomic num-
bers, etc. A very complete author and

subject index is included.—H.W.S. i

ELECTRONS IN ACTION, by James |
Stokley, General Electric Research
Laboratory. Published by Whittlesey
House, McGraw-Hill Book Company. |
Stiff cloth covers, 5% x 8! inches,
309 pages. Price $3.00.

|

This book is a non-technical ap- |
proach to the study of the electron and
its effects on our everyday lives. Fifty-
four drawings, sketches and diagrams
illustrate the subject graphically, and

are supplemented by 44 photographs. |
Radio and television are discussed in
the order of their chronological develop-
ment, from the earliest attempts to
carry information through space with-
out wire to the present schemes for
color television. To describe interlaced
scanning, the lines of the page on which
it is described are numbered in the same
sequence as they would be scanned, and

(Continued on page 84)
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100 PAGES OF PRACTICAL
MOTOR INFORMATION

AUDELS ELECTRIC MOTOR GUIDE covering the
construction, hook-ups, control, maintenance and
trouble shooting of all types of motors including
ormoture winding. Explains entire subiact in evary
detail. 31 Chapters, 617 lllustrations & Diagrams.
A Handy Guide, Fully Indexed
for Eleciricians aend all Electrical Workers.

$4 COMPLETE » PAY ONLY $1 A MONTH
Btep up your own skill with the facts and ﬂrunzs of
your trade. Audels Mechanlca Guldes contaln Prac-
tleal Inside Trade Information In o handy form.
Fully illustrated and Easy to Understand. Highly
Endorsed. Check ihe book you want for 7 days
Free Examination.
send No Money. Nothing to pay postman.

p® ——- CUT HERE ~—— -3

MAIL ORDE

AUDEL, Publishers, 49 W.23 St., NEW vosx

P12ass send e posthald for FREE EXAMINATION books
marked ik} helow. It | declce to keeD thiem ) agree 10
mail $1 In 7 Days on each hook ordered and turther
mail $1 monthly on each bock until | havo paid Price
Otherwise, | will return them,

[ ELECTRIC MOTOR GUIDE, 1000 Pages . , , $4.
= ELECTRICIANS EXAMINATIONS, 250 Pages , 1.
WIRING DIAGRAMS, 210 Pages . . . . . . 1.
ELECTRICAL DICTIONARY, 9000 Terms . . 2.
ELECTRICALPOWERCALCl]LATIONS,dZSPgS, 28
ELECTRONIC DEVICES, 216 Pages 2.
RADIOMANS GUIDE, 914 Pages . . . . . . 4.
| HANDY BOOK OF ELECTRICITY, 1340 Pages 4.
. ELECTRIC LIBRARY, 12 vol., 7000 Pgs., $1.50 vol
1 0IL BURNER GUIDE, 384 Pages .. . ...
REFRIGERATION & Air Conditioning, 1280 Pgs.
POWER PLANT ENGINEERS Guide, 1500 Pages.
PUMPS, Hydraulics & AirCompressors, 1658 Pgs.
| AUTOMOBILE GU!DE, 1540 Pages . ., . . .
7 DIESEL ENGINE MANUAL, 400 Pages . . .
] WELDERS GUIDE, 400 Pages , . , . . . ..
BLUE PRINT READING, 416 Pages . . . . .
SHEET METAL WORKERS Handy Book, 388 Pgs.
SHEET METAL PATTERN LAYOUTS, {100 Pgs.
AIRCRAFT WORKER, 240 Pages , . . . . .
MATHEMATICS & CALCULATIONS, 700 Pgs. .
MACHINISTS Handy Book, 1600 Pages . . |
MECHANICAL Dictionary, 968 Pages. . ., . .
MARINE ENGINEERS Handy Book, 1280 Pages
MECHANICAL DRAWING GUIDE, 160 Pages.
MECHANICAL DRAWING & DESIGN, 480 Pgs.
MILLWRIGHTS & Mechanics Guide. 1200 Pegs.
CARPENTERS & Builders Guides (4 vols.). .
PLUMBERS & Steamfitters Guides (4 vols.) .
MASONS & Builders Guides (4 vols) . | | |
| MASTER PAINTER & DECORATOR, 320 Pgs.
GARDENERS & GROWERS GUIDES (4 vols.)
ENGINEERS and Mechanics Guides
Nos.1,2,3,4,5 6, 7and Becomplete . | .
[ Answers on Practical ENGINEERING —
[} ENGINEERS & FIREMANS EXAMINATIONS .

—
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INTENSIVE COURSES—Thorough, technical

ELVILLE RADIO INSTITUTE

MELVILLE BUILDIN
15 WEST 46TH Y. 19. BR 9-5080
“The Rndw School Maﬂaged By Radio Men”

I

| education for progressive men and women.

} RADIO TECHNICIAN—The MRI General _'-_'j_‘:j'_f_f_’ the State of New York

I Couru.clntludes F.Ilv\. & Television. Prepores l ___________ -i
For FCC Broodcos! Licenses.

! 2. RADIO & TELEVISION SERVICING—FPre- | MELVILLE RADIO INSTITUTE |

l pores for employment os Repoirman on Stand- MELVILLE BUILDING

i ard Broodcost, F.M. & Televiiion Receivers, : I5 West 46th St.. N. Y. 19, N. Y. |
3. RADIO COMMUNICATIONS—Prepares for '

l FCC Operators’ License. leods to position a3 | GENTLEMEN: RC ' f

| Merchant Marine or Flight Radio Officer; Com- Send me FREE information about your

l mercicl Operator. I school. I
4. FUNDAMENTAL RADIO MATHEMATICS— | ! ‘

1 The MRI Preporotory Course. Required pre- I Name ............. g |

l training for students lagking a bosic mothe- I’ |
maticol back d.

i - S Address

| WRCI ELECTAONILS ||

graduates now flying with transoceanic oirllnes, working in broadcast stations, operat- |

hql their own rodio service business. The technical staff ond loboratory fochities of
Cl provide superior practical troining with modern laboratory equipment. No time
wasted on nan-essentlals. Small closses—uncrawded focilities. Specialized #raining in
RADIO-TELEVISION SERVICING and In RADIO OPERATING. Beginners' closses start
monthly. Quato for non- -veterans, Appraved for veterans, Member L. A. Chamber
of Commerce. Free copy of "‘Lifetime Corecers In Radio-Electronics’’ upon request.
WESTERN RADIO COMMUNICATIONS INSTITUTE, 631 W. 9th 5¢., Los Angeles 15, Col,

RADI | LEARN
TECHNICIAN and RADID SER\?CE COURSES l R A D l o

FM and TELEVISION l PRS-

AMERICAN RADIO INSTITUTE |
101 West 63rd St., New York 23, New York ‘ RADIOR:;LErg.nEgVISION
Srppg gt 1 Dot sor I e Classos start every month

Licensed by New Ym'k State
Our organization engaged in TECHNICAL

Dl'ﬁ TRAINING for 27 Years
WINGEAZLD

Be a *‘key’’ man. Learn how to send and |
recelve messages In” code by telecraph
and radio. Commerce needs thousanis
. Good pay, adventure,
Interesting work., Learmn at home quick.
1y through famous Candler System.
Write for FREE
CANDLER SYSTEM 00
Dept. 3-J, Box 928, Denver 1, Colo.

COMMERCIAL RADIO INSTITUTE |

A radio training center for

LITERATURE ON REQUEST

BALTIMORE TECHNICAL INSTITUTE
1425 Eutaw Place,

= SEN
ﬁﬂr-—‘ RECE

Bﬂltn. 17. Md.

Complete R'ldlo Engmeermg
Course. Bachelor of Science De- 2\ 27
gree. Courses also in Civil, Elec-
trical, Mechanical. Chemical, Aeronautical Engi-
neering: Business Administration, Accounting,
| Secretarial ‘Science. Graduates successful, &4th
year. Enter Sept., Jan., March, June. Write for

s U.S.A,

27 years. | eatalog,
87 Coll Ave.
o TRI-STATE COLLEGE 28oecs®“Tioiania
RESIDENT COURSES ONLY
Broadeast, Bervice. Aeronautical, Television and Marine PRACY
telegrsphy classes; Preparatory Courw now forming. Ldter- Sy »
ature upan muesl. Voteran training. Classes now forming - A '

for October

NIN
Spectalize in Elsctronles, Radio, Electriclty. Refriger-
atlon, Heattng and Aflr Conditloning. or Welding.
Prepare in ona year for position as Technician, or in
two additlonal years secure your B. 5. Degres in
ELECTRICAL ENGINEERING with major in Ma-
‘thinery or Elcctronles.

write for bookiet "Career Buiiding''
S MILWAU K € €~

Heol of !NGINEERING

5 INSTITUTE OF ELECTRONICS
RC-847 N. Broadway and E. State, Mliwaukee, Wis.

ss_‘wm Biddle St.,

RCA INSTITUTES, Inc.

g C;
Offer thorough training
eourses in all technical phases of

% Radio and Television

DAYS—EVENINGS WEEKLY RATES

VETERANS: RCA \pstituty, o ssgiomed

For Free caulog wri!e Dept. RC-47

RCA INSTITUTES, Inc.
A Service of Radio Corporation of America
75 YARICK STREET NEW YORK 13. N. Y.

Radio Technician an¢ Announcers |

A practical 15-month course in First Class Radidtelephone
ation and Announcing is offercd by Don Martin School
Ranln Arts. Most stations these days require combina-
tion men. We specialize In this type of treining and main.
tain a plscement bureau for our graduaies. Eerving the
lnduslry for 10 years, the School of Radio Arts can train
Fite for our catalogue outlining the courses offercd.
lnm can be arranged 50 you can do part time work’ on
the side.

Baltimore 1, Md.,

¢ QRRESPOMDENCE COURSES 1IN

RADIOwd ELECTRICAL ENGINEERING

-
Iy
ELECTRICAL ENGINEERING G55, 508, 51 %

Pre re urnrlf at Low Coat. for secure future. Modern
pl syo plified -mvnne e n understand quickly.

Extra fne course in radio.
RADIO ENG'NEEH"IG public address, photo-electric
work, Traina you ta be super-service man, reml vacuum-
tube techniclan. Servicomen nceded hzd.ly Diplnml on
mmpl.ﬂm Mlny mdlnu- earning h\.

] meE nrhot:l O aetanin, all ns

plan, oK.

Either
Courss

Lincoln Enq-neennu school, loz 9316+102, Lincoln 2, Nebr.

RADIO-CRAFT

cnnloz

PPROV FOR ETERANS
A OVED FOR V :l'r:l’d PagTent

DON MARTIN SCHOOL OF RADIO ARTS
1883 North Cheroket St Hollywood 28, Calif.
84

Printed im the U. S. A.

|
|
|

BOOK REVIEWS
(Continued from page 83)

the page can be read only by “interlaced
scanning.”

The easily understood presentations
of Klystron and magnetron oscillators
are particularly novel and interesting.
Another interesting chapter is the one
which discussed the effects of atemic
and solar disturbances on transmission
and reception of radio signals.

DUNCAN'S RADIO - ELECTRONICS
DICTIONARY. Compiled by R. L. Dun-
can. Published by Radio-Electronics
Publishing Co. Heavy paper covers,
5% x 81, inches, 106 pages. Price $1.50.

A postwar product, this dictionary
defines such new terms as resnatron and
shoran. Some of the definitions, how-
ever, show the effects of hasty prepara-
tion. An appendix includes a number
of tables, graphs, and formulas of
value to the radioman.

AUDIO OSCILLATOR
{Continued from page T2)

values shown, the tuning ranges are:
Range Frequency (cycles)

12.5 to 25

25.0 to 50

60.0 to 100
100.0 to 200
200.0 to 400
400.0 to 800
800.0 to 1600
1600.0 to 3200
3200.0 to 6400

10 6000.0 to 12000

11 12000.0 to 24000

In the next installment of this article,
Mr. Weiland will describe the construc-
tion and calibration of his oscillator.

0O 00 =3 O 00D =

1 LEARN NOW!

ELECTRONICS

RADIO
F.M. and TELEVISION

PUBLIC ADDRESS
SYSTEMS

SHORT WAVE
COMMUNICATIONS

Men! Women! Find successful
careers in this fascinating field!
| Ample equipment for all to use
in practical classes. You start
practice when you enroll!

Approved for Veterans

HOLLYWOOD SOUND
INSTITUTE

1040 N. Kenmore Avé., Dept. B
LOS ANGELES 27, CAL.

L
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N75:=2.GIVER

To Winners of This

EASY CONTEST!

L B WIN:

‘100 *50

RADIO AMATEURS

‘],“t write 50 words or less and o Monosel and a Monoset
telling us why you like the
TELEX MONOSET better szs PLUS
than old style earphones. TELEX MONOSETS
and a Monoset to 22 Rvnner-ups!
\
HERE’S ALL YOU DO: .‘0?5'
1. Go to your pareés jobber and ask him  Beuer than Old-Style Earphones.” *L
1o let you try out the revolutionary Clearness and sincerity will count “ Es\,
under-the-chin TELEX MONOSET. most. “o G\'
2. In % minutes you'll get at least half 4. Print or type f{our answer on the 3\“ '
1 a dozen good. WINNING ideas, Be  OFFICIAL ENTRY BLANK your “O \0“
sure to get all the facts and an OFFl-  jobber will give you. o~
CIAL ENTRY BLANK. Mail direct to: TELEX, INC.. Telex eM  oatt®
3. Then write 50 words or less telling ~ Park, Minneapoiis 1, Minnesota, be- Ge‘ ot
us “Why the TELEX MONOSET is fore Midnight October 13, 1947, yo
FIRST PRIZE: $100.00 cash and a TELEX MONQSET “o“‘ be(
SECOND PRIZE: $ 50.00 cash and a TELEX MONOSET yo®
THIRD PRIZE: $ 25.00 cash and 2 TELEX MONOSET
TELEX MONOSETS to the 22 next best opinions. In case of a tie, duplicate
prizes will be awarded.
Employees of Telex, Inc. and their advertis-
ing agency not eligible to enter this contest.

CONTEST CLOSES MIDNIGHT OCTOBER 15, 1947!

TIPS TO GET STARTED WITH:

1. TELEX MONOSET is quickly replac- 4. Reliable performanceassured by TELEX
ing old-style, cumbersome headsets precision engineering.
because you wear it under-the-chin in-

stead of over-the-head. 5. Exclusive, TELEX designed, volume

control—permits individual adjustment
2. Featherweight: Oaly 1.2 oz. No ear of volume.

fatigue. N“ue AT ITg [
3. Excellent fidelity, Clear, natural recep- we $

tion of sound. :
o o TELEXnc.

9 00 868060606066 068608 88 8808888088888 000000 dseesse O ACBUSTIC BIVISION

Decésion of impartial judges will be final. All entries =1 H
become property of Telex, Inc. Winners wrll be notified by TRLEK FARN
mail approximately November 1, 1947. Contest subject to
all state and federal regulations.

Rentember. wherever a beadset s used —
TELLX MONOSET willdo the job better.

LI

Minneopahin, Mirn.




AUGUST  Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1947

I'I' P AYS| — IDENTIFY YOUR STORE WITH THESE
« FREE AND LOW-PRICED SELLING AIDS

Take full advantage of these specially prepared sales
aids —it pays! High-quality store identification is one

of the best means of indicating the type of service

yeu've prepared to offer.

This attractive display
stands approximately
312 feet high. Available

FREE= o5t
FREE-

Decal for store doors or
windows; and dummy
cartons in standord and
20" sizes.

By T e r: Y

Note eye-catching variety below.

Get this low-priced
weatherproof service
banner—46 x 28, For
truck, shop,window! 40¢
each; 3—%1.00.

RADIO

Mao1d VEWES

14%" high by 10%"” wide by 7 deep, this
colorful display is fitted with flasher wnit
that lights message every other second! A
must for your window. Only $2.00.

And when these attractive display pieces show that
you're selling the finest line of radio tubes made —

well, you have the ideal way of building up sales!

Wonderful new 15" dhame-
ter clock, in color. Tele-
chron movement sealed in
oil; case in brown crinkle
finish with silver-colored
rim. Only $8.50.

with the sales aids shown. Life, Collier’s, Saturday Evening Post, with
a combined weekly circulation of close to 12,000,000, carry ads that
sell you, your product- and service. To profit from this national cam-

paign use these tested, “on the spot” selling aids.

Order [rem your Sylvania Digtributor or write Sylvania Electric Products Inc., Emporium, Pay

—— 1 4



