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From left to right, photographs above tell the story
of how Motorola two-way radiotelephone is used by
West Point “'—for all normal police activities, post
security and such additional duties as it may be called
upon to perform—"",

Sergeant in auto uses Motorola mobile unit to
broadcast message which is picked up by antenna on
tower and relayed by telephone lines to Sergeant in
Military Police Barracks facing Motorola Remote
Control unit on desk.

Serves West Point

/
Motorold Centrgl Contrgd Statign
locatetl In Reddéubt Nol 4,
Reyblutionapy War Fortificapion,
overlooking West Point and Hudson
River Vgliey.

Numerous Motorola mobile units, including one
installed on a police cabin cruiser on the Hudson
River, provide instant contact with Headquarters,and
vice versa, for two-way vocal radio communication.

F R E E Write today for detailed
Motorola Radiotelephone Directory listing
more than 1,000 Motorola two- and three-way
F-M systems now operating in United States,
the Canal Zone and Hawaii.
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J. E. SMITH, President
National Radio Institute

Our 31st Year of Tralning Men
for Success in Radio

| Trained
These Men

$35 to $45 a Week
Ih Qwn Shop

“Previous to enpoll-
ing for your radio
training I made S12
per week In 2 herd-
ware  store. Now 1
operate my own Tres
palr shop. and often
¢lear $33 to 545 a
week.'" — FREDERICK
BELL. 76 Golf Ave.,
St. Johns, Newfound-
land.

$500 & Year In
Spare Time

At present T am do-
ing spare time radio
work. I earned mency
in radlo Lefore grad.
uating. My profits for
the last twelve inonths
were $800."—=ERWIN
F. BOETTCHER. Mar-
Inette. “Wisconsin.

Chlef Engineer
fn Radio Station

*When 1 signcd up
with N.-R.I. I had no
other Radio experi-
ence. I am now Chief
Engincer for Statlon
WIBG, and have
supervised installation
of new modern broad-
casting  studlos and
equlpment,'” — JOHN
H. HENNINGER, 4744
Merldlan Street. Phila-
delphia, Penna.

Gets Good Job

In Clvil Servite
**Since completing
your course. I have
taken a job wigh Civil
Service as ‘a4 Radlo
Mechanlc. My work Is
of confidential nature.
but I can tell you the
salary 13 £00d." =
WALTER R. PRATT,
4168 Margaret Street
Key West, Fla.

SAMPLE LESSON FREE

Mail coupon for sour FREE copy
of Lesson, ‘““Getting Acquainted
With Recelver Servicing,”” to see
how practical it s to train for
Radlo at home in spare time.
Study lt—keep $t—use it—without
obligation! Tells how Superhetero-
dyno Clreults work, gives hints on
Receiver Servicing, Locating De-
fects, Repalr of Loudspeaker, 1.F.
Transformer, Gang Tuning Con-
denser. ete. 31 illustrations.

My Radio Course Includes

TELEVISION -

RADIO-CRAFT for

ELECTRONICS
FREQUENCY-MODULATION

I want to give every man who's interested in Radio,
either professionally or as a hobby. a copy of my
Lesson, “Getting Acquainted with Receiver Servicing”
—absolutely FREE! It's a valuable lesson. Study it—
keep it—use it—without obligation! And with it I'll
send my 64-page, illustrated book, “Win Rich Rewards
in Radio,” FREE. It describes many fascinating jobs
in Radio, tells how N.R.I. trains vou at home in spare
time, how you get practical experience with SIX KITS
OF RADIO PARTS I send.

The “Sample” Lesson will show you why the easy-to-
grasp lessons of the N.R.I. Course have paved the
way to good pay for hundreds of other men. I will
send it to you without obligation. MAIL THE COUPON |

Future for Trained Men 1S Bright
In Radio, Television, Electronics

The Radio Repair business is booming NOW. There is
good money fixing Radios in your spare time or own
full time business. And trained Radio Tochnicians also
find wide-oben opportunities in Police, Aviation and
Marine Radio, in Broadcasting, Radio Manufacturing,
Public Address work, etc. Think of the boom coming
when new Radios .can be made! And think of even
greater opPortunities when Television, FM, Electronics,
can be offered to the public! Get into Radio NOW,

Many Beginners Soon Make 55, 510
a Week EXTRA in Spare Time

The day you enroll I start sending EXTRA MON_EY
JOB SHEETS to help you make EXTRA money fixing
Radios in spare time while learning. You LEARN
Radio principles from my easy-to-grasp Lessons_—
PRACTICE what vou learn by building real Radio
Circuits with the six kits of Radio paris I send—USE
your knowledge to make EXTRA money while getting
ready for a good full time Radio Jjob.

Find Out What N.R.l. Can Do for YOU

MAIL COUPON for Sample Lesson and FREE_ 64-page
book. It's packed with facts about opportunities for
you, Read the details about my Course. Read letters
from men 1 trained, telling what they are doing,
earning. Just MAIL COUPON in an envelope or paste
it on a penny postal, J. E. SMITH, President, Dept.
5HX, National Radio Institute, Pioneer Home Study
Radio School, Washington 9, D. C.

“Win HRich Rewards in Radlo.’
plainly.)

AUGUST, 1945

You Build These and Many

Other Radio Circuits with

6 Kits of Parts | Supply

By the time you've conducted 60 sets of Experi-
ments with Radio Parts I supply, made hundreds
of mensurements and adjustments, you'll have had
PRACTICAL Radio experience valuable for a good
full or part-time Radio job!

You bulld the SU-
PERHETLERODYNE
CIRCUIT (left) con-
talning a preselector
osctllator - mizer-first
detector. 1.f. stage,
detector-a.v.c.

a£0 and audiostage.

It wili bring in local
nd distant stations.
Get  the  thrill of
learning at home eve-

You bulld MEASUR-
ING INSTRUMENT
(right) early Ln Course,
useful for Radio work

nings in s$pare time
while sou put the set
through  fascinating
tests!

to pick up EXTRA
spare time toney. It
is a vacuum {ube mulll-
metor, measurcs A.C.,
D.C., R.F. volts, D,C.
currents, resistance, re-
cofver output.

Goop For Borw &5 FREE

Mr. L. E, Smith, President. Dept. SHX
NATIONAL RADIO INSTITUTE, Washington 9, D. C.

Mail me FREE. without obllgation. Sample Lesson and 64-page book,

(No salesman will call. Pleaze write
Name ......... Vesseen B P o i, Bl b b cess ARE ceiencnnnnn,
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Bullding the A .M.
SIGNAL, GENER-
ATOR at left will
give you valuable
oxperience. Pra-
vides amplitude-
modulated  signals
for test and ex-
perimental pur-
poses.




%S, a greater peacetime profit plan is coming ... to
build new business for radio service dealers and parts
jobbers. This plan to build more business for you is
backed by the resources of a great and growing com-
pany, with front rank engineering and production
facilities. National Union can and does assure you . . .
" After the War, More than Before!”

NATIONAL UNION RADIO CORPORATION
NEWARK 2, NEW JERSEY

NATIONAL UNION
RADIO AND ELECTRON TUBES

‘Pransmitting. Cathnde Ray, Receiving, Special Purpose Tubes » Condlensers « Valume Conbrals « Photo Flectric Cells « Panel Lamps o Flashliche Brlth
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F. L. Sprayberry, one
of the country’s fore
imost Rodio Teachers.

78

| SUPPLY A 3
FULL RADIo SET (|

for pructical easy

LEARNING

; T LR
faalioee C bl

RADIO CLINIC | »».

ALL VORK' GUARANTEED

A RADIO SERVICE
BUSINESS OF YOUR OWN

vision,
Industrial

SPRAYBERRY TRAINING GIVES YOU BOTH

TECHNICAL KNOWLEDGE

There’s only one right way to learn
Radio Electronics. You must get it
through simnlified lesson study com-
bined with actual ‘“shop” practice under

the personal guidance of a qualified
Radioc Teacher. It's exactly this way
that Sprayberry trains you . . . supply-

ing real Radio parts for learn-by-doing
experience right at home. Thus, you
learn faster, Your understanding is
clear-cut, you acquire the practical
“know how’ essential to a good-paying
Radio job or a Radio business of your
own.

1’1t Show You a New, Fast Way to Test
Radio Sets Without Mfg. Equipment
The very same Radio Parts 1 supply
with your Course for gaining pre-experi-
ence in  Radio Repair work may be
adapted through an exclusive Sprayberry
wiring procedure. to serve for complete,

shooting. Thus, under Sprayberry meth-

RADIO-CRAFT for

AUGUST,

e SKILLED HANDS

ods, you do not have one cent of outlay
for manufactured Test Equipment which
is not only expensive but secarce.

Read What Graduate Says

“One Job Nets About $26.00""
“Since last week 1 fixed 7 radios, all
good-paying jobs and right now 1 am
working on an amplifier system. This
job alone will net me about $26.00. As
long as my work keeps coming in this
way, 1 have only one word to say and
that is, “Thanks to my Sprayberry train-
ing’ and 1 am not afraid to boast about
it."—ADRIEN BENJAMIN, North Gros-
venordale, Conn.

-DON'T PUT IT OFF!

Get the fatts about my training—now! Take
the first imnortant step toward the money-
maklnf future of Your dreams. All features
are fully expiained in my big, iffustrated FREE

fast, mecurate. Radie Reccciver trouble . "Calalog'whlch comes to you along with another

valuable . FREE- book -you'll : be - giad - to - own,
Mail Coupon AT ONCE!

1945

A GOOD JOB IN RADIC &
TELEVISION BROADCASTING

NOW! YOU CAN PREPARE AT HOME IN YOUR SPARE
TIME FOR THE AMAZING OPPORTUNITIES AHEAD IN
RADIO — ELECTRONICS — TELEVISION

The offer I make you here is the opportunity
of a lifetime. It's your big chance to get
ready for a wonderful future in the
swiftly expanding field of Radio-
Electronies INCLUDING Radio, Tele-
Frequency
Electronics.
NOW'’S the time to start. Opportun-
ities ahead are tremendous! No
previous experience is necessary.
The Sprayberry
right at the beginning of
Radio. You can’t get lost.
It gets the various sub-

master my cntire course

e e v

BaAss

RADIO-ELECTRONIC
SERVICE ENGINEER

in your spare time. It will not interfere in
any way with your present duties. Along
with your Training, you will receive my fa-
mous BUSINESS BUILDERS which will
show you how to make some nice profits
while learning.
Prepares You for a Business ot Your
Own or Good Radio Job

My training will give you the broad, funda-
mental principles 80 necessary as a back-
ground, no matter which branch of Radie
vou wish to specialize in. I make it easy for
you to learn Rndio Set Repair and Installa-
tion Work. I teach vou how to install and

Modulation and
Be wise!

Course starts

% Jects across in such a repair Electronic Equipment. In fact. you'll
clear, simple way that be a fully qualified RADIO-ELECTRONI-
you understand and re- CIAN. equipped with the skill and knowl-
member. And, you can edge to perform efficiently and to make a

wonderful success of yourself.

Just Out! FREE!'

‘“How to Read Radioc Dlagrams
and Symbols"

. . . a valnahle new book which explains
in simple English how to read and under-
stand any Radlo ®ct Wiagram. Provides
the auick ke¥ to analyzing any Radio
clrcuit. Inelwles translations of all Radlo
symbols. Send for this FREE book now,
and alen® wlth it 1 wlll send You aa-

other blg FREE hook deserlling my

Radio-Electronic trainlng.

a []
B SPRAYBERRY ACADEMY OF RADIO B
B F. L. Sprayberry, Dres. 1
B Itoom 2085 1
§  1ueble. Cotorade 1
L] Plesse rush my FREE copies of “HOW TO MAKE MONEY IN ]
I RADIO, ELECTRONICS and TELEVISION.” and ‘"HOW TO ItEAD §
B RADIO DIAGRAMS and SYMBOLS.” [
i [
& t
B ONEMO eiviuiisasaiiinaasnsonrnaninnnanns Giaseneas ABO ....iiaiinnn 1
1 L}
1 1
g Address ....ooiloieonln 4o oo B pampameeE k1 e T |
1 1

1
: Gy covm nimpraruy N D4 10 00 (L O Tl S State paoe--Bom-- 1
[} L}

Tear off Lhizs covpon, mail in envciope.or paste on nenny posicard
[Spepsysympeppegeger YT EI T DL LEELR R R L LY |
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ON THE COVER

Our cover this month illustrates the artist's idea
of future bombing with long-trajectory flying tor-
pedoes directed by radio. Such precision-type aerial
bombs could be released a scofe distance away
from the target, then guided to their objectives

with the precision of a "Kamikaze’ suicide bomber,
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\4 y HOGARTH MAKES A DATE
"\ Hogarth’s date with the future embraces new pos-

sibilities for Echophone. There will be Echophone
equipment for use on the citizens’ radio communica-
tions service band. It is certain to be low in price,

I‘ “oﬂou ! highin performance and completely dependable.The

present EC-1 covers from 550 kc. to 30 Mc. on three

”‘74‘6 53‘{/% W 4’/” bands . . . electrical bandspread on all bands . . .
) , .

self-contained speaker . .. 115-125 volts AC or DC,
*Citizens’ radic tommunications service bond, 460-470 Mc., recently proposed by the F.C.C.

ECHOPHONE RADIO €O., 540 NORTH MICHIGAN AVE,, CHICAGO 11, ILLINOIS
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SPRAGUE TRADING POST

A FREE Buy-Exchange-Sell Service for Radio

SPRAGUE TC TUBULARS

The most furnous, most widely used by-pass capacitors in the
entire history of Radio. Ask for them by name!

““Not a Failure in a Million!**

URGENTLY NEEDED—IOLET, 50LGGT
tubes. Cash or will trade parts. Wayne Van
Driest, Cedar Grovo Wise,

FOR SALE OR TRADE—New radio chassls

jacks; G-12 FM rwlio: 200° |tomex wire:
400" No, 14 house wlre: 175° 2-wire BX
farmored cable). Need 3ig. gen., 1table

radio; eleetrical appliances or sell for cash.
Herman Grossian, 3013 Wayhe Avenue,
Phlladelnbla 44, P'a.

WILL TRADE—DPhllco 41-83 lcss batteries
for usable 16mm movie projector, Gerald
Miller, \Washington St. Extenusion, St
Maiy's, Pa.

hooks by
013077,
Vero

WANTEO—RIder manuals and
Rider. Pfe. Josepli  Geviade.
U.S.M.C., MXNFOTD., NAS.
Beaen. Fla.

FOR SALE—Readrite sct tester No. 710-A,
has three metcrs. plug with sve adapters,
test preds. F. C. Davis, IMpersville, 1’a.

WANTED—\Vireless phono osclllator. Guy
. Jennings. 230 Wushingten ave., Coving-
ton, Va.

FOR SALE OR TRADE—All-wave oscll-
Jator No. 08-3. complete with Instructions.
What have you? Urgently need tulies. Send
1st. Gehlen's Radio Serviee. 74 East First
St., Cliften, N, J.

FDR SALE—Wcston 772 in A-1 condition.
Want HCA 130 test oselllator VTVM in
noor condition or inoperative. C.. W.
Chapin. Bird Island. Minn.

WANTED—Neon sign—'"Radio Serrico.”
8Btate sizo and price. JayCee Radio Shop,
11613 Mansficld St.. Detroit 27, Mich.

URGENTLY NEEDED—117Z4CGT,. IN5,
115 and 105 tubes. Have 3525. 7C6.
TRT. IB3-238, K7 and 76 used tuheg to
trade. Sgt. R. D. Sferra. 260th BU. Box
401, Strother Fleld, Winfield, Kans.

2A4G,

FOR SALE OR_ TRADE—2051.

6R4, 38. 59. 53, 6B8. 6SD7, 1LF14. TH?
1C5. ete. new tubes. What lave youf
Radle Electronle Shop, 985 Barret Ave.,
Louisville 4. Xy.

FOR SALE—New tubes in sealed -cartons
at OPA list. L.
Mt. Vernon, N,

YSteln. 456 Bedford Ave.,

URGENTLY NEEDED—Dumont 3* scope
No. 144K or 3 RCA No. 133C or eauiva-

leat; g V-0-M; late model tube tesler
and IA7, 103, 315, IN5. 50L6 and
Lubes. Joseph Alpright, 41> S, Muln St.,

Tipton, 1nd.

FOR SALE—RCA ehunalyst; Jackson uni-
versal  oscillator;  Hacon _Glant units:
IYioneer gene-motor type E; tubes, coh-
densers, and radio paris. Want piofessional
recorder with mike and_ambliter from 8
to 3¢ watts. Jomn Levine. 625 Main
St., Worcester 8. Mass.

WANTED—Riders 3. 4, 11 and upg ca-
paclty tester: VIVOM: scarce types of
tubes; chiassls holder frame and other shop
fixtures. [liverett 1. Sawyer. 521 Grionell
Bt., Key West, Fla.

WILL TRADE1IY-75 In original ecarton
for new HY-615: will pay cash for UlLF
equipment and high vollage tubes. 1tlehard
Cass, 18 Shornecllite Rd., Newion 58, Mass.

WANTED—New or used radlo parts and
cquipiment, alsp 78 rhm constant  speed
motor and Plckup. \Whal have you! Edward
I1lowell, Dillon, 8. C.

FOR SALE OR TRADE—Over 100 tubes
amd adabters. transformers. radio chassls
iu'lul o}hcr barts. S, R, Smeltzer. Red
Jdon. I'a.

WANTED—RMIZ LF90 converter and Su-
perjor tube checker No. 1240. John Linin-
ger, 3012 Drexel Drive. Toledn. Ohio.

FOR SALE—R.C.P. No. 803 portable tube
and set tester with No. 306 analyzer unit
in cover. Also I’'hilco audio sig. gen. or
will exchange for Supreme 562 audolyzer,
8. S, Sehlissel. 39.;7 Gouverneur Ave.,
New Yok 63, N.

FOR SALE—New tubes. send for llst; also
phono motor; VTVA for tele. .testing and
other radio parts. John D°Alessandro. 2293
3. Junlper St.. Philadelphia 48, Pa.

FOR SALE—Surplus tobes. senil for Mst:
auto aertals; J.F.ID. adjustable hailast
tubes t¥pes "B, 5 Ihs. spools soldering,
ete.; 35 watt P.A. s¥stem. complete with
speakers, microphone, steel baffles and
cable, elther 100v A.C. or 6v D.C. current.
What have you? DIll's Radie Service,
Unlen, 8. C.

WIiLL TRADE—Transmitting parts from
poner transformers to meters. Want Stan-
cor transmitter. E. L. Thompson. W4FJC,
1521 Charon Rd., Jacksenville 5, Fla.

FOR SALE--4-203-\ Taylor Tybes $10
¢a., 75-6I6G, 30.0DG, 25-12SI7. 25-6SL7,
12-6J5 tubes 40% off list. 100-20x20 mld.

1505, condensers with mounting strap 78c
en. Lo 8. Flanpery, Spring and Silver Sts..
Xew Albany. Ind.

WANTED—Aulo radlos any quantity any
Lype; also auto antennas concealel or coavl
type. Bonded Service. 27 W. 170th St..
New Yok 52, N, Y.

WANTED-—\Wireless phono oscillator wlth
tnput for crystal pickup. 110v. N.C. Glenn
8. Pllge, 199 C. St.. Brawley, Callf.

wiLL TRADE — Transmilter eunipment
tubes HK-329; CRP-72; CTLI03A: RKS8OT:
1618: 3AF'1-906P1 cathiode ray tnbe, Need
sig. wen.; oscillator tuho checker for all
tyne tubes amd other test caulnment. K. W.
Uulllian, Box 714, Sommerville, 5, O

FOR SALE—Kato converter changing 3%
D.C. to 110v A.C., 60 excle, 130 watt out-
put. Almost new, Lo P. Johnstou & Soit,

. Wise.
WANTED-—Radio parts and 76. TOLTGT.
25B8GT tubes. Jhnmy  Lovet!, 823 W,

Third 8t.. E1 Dorauo, Kans.

FOR SALE—New Mefssner 818, splicer and
new No. 101 Rolindex unit for Radie City
tube tesiers. John UCompel, Jr.. 1163 Oak
St., 8.W., Warren. Ohio.

WANTED—Altee Lansing duplex speaker.
Pet. Chas, Richter, No. 33704791, Sauad-
_rron C-3. Smyrna Army Alr Fleld. Smyrna,
I,

WILL TRADE Triplett 1200A. multl-
range, D.C.-A.L%, wlith test cords and
batterles. Want 8 x 10 view eamera. E. C.
Welch., 411 N. Main, Hutchinson, Kans.

FOR SALE OR TRADE--Duy-Rad tube
tester No. 48-381. Want Rlders. VTVM
or what have you? Bernurd Del’rimo. 178
E. Ave., Norwalk, Conn,

FOR SALE—EC-3 communications recelver
and FEmerson nortable b.c, recciver. F. F.
(I)\I‘Ijapp 6308 Mantzomery Hd., Cinclnnatl,
o,

abrldged

-
WILL TRADE—RIders. manual
106 8.

1-5. Want 10 or 11. Frank \Way,
Tth St., Newark, N. J.

FOR SALE OR TRADE—Clough RBrenzle
37 oscilloscope; Thompson-Levering. Wheal -
stone bridee: 1 to 60 high speed Arills;
nolished flutes 1n Hmiit Tnilex; aero chassis
¢radle. Want Riders. RC)M  Voltnbmyst.
Ar.. new tubes and other salable merrhan-
cise. Nsdlo and Musie Shop, 4520 5.
Western Ave., los Angeles 37, Calif.

WANTED—Long lst «of tubes and radio
parts. What lave You?! .Jamcs Dernordi,
402 E. 2nd St, Elmira. N. Y.

125Q7 tuhes.

FOR SALE—2-0Z4. 2-1H3. 2-
3973

Want 12J7 and 12A7. Fred Schultz,
Fincastlo. Loulssllle 4, Ky.

delayed a month or two,

spirit of this service.

YOUR OWN AD RUN FREE!

This is Sprague’s special wartime advertising service to help radio
men get needed parts and equipment, or dispose of radio materials they
do not need. Send your ad today. Write PLAINLY or PRINT—hold
it to 40 words or less. Due to the large number received, ads may be
but will be published as rapidly as possible.
Sprague reserves the right to reject ads which do not fit in with the

HARRY KALKER. Sales Manager

URGENTLY NEEDED—Readrite No. 432A
tube lester, RCT No. 306C or 504C analyzer
and other test cluipmont for service lab.
Joo Kishivama, 3305a, Newell, Caiif.

WANTED—Communications iype radio to
Operate on 113v A.L0 Shonld have brogd-
east and SW 1o 25 m.c. 19 be used over-
seas as morale builder. 1st Lt James W,
Brumbaugh, Blg. 2013, C.C. Area, Fu
AMonmouth, N. J.

FOR SALE—New and used tubes, wire,
condensers, etc. Send for list. Anton Gon-
zaiez, 603 Prosbect Ave., Bronx 53, N. Y.

URGENTLY NEEDED—25Z3 or 2575
tibe. Daryl Davis, Rt. 2, Box 285,
Sabastopo!, Calif.

WANTED—5" pm
transformer amd 35

sheaker with output
prong plug in  coils

adapted to 360 varlable condenser or
equfvatent. Dalias L. Barrvett, Jr.. Kent-
fleld. Culil.

FOR SALE OR TRADE—0 to 5: 0 to 10
miilfamp nreters: Lteadrite capaclty meter:
2-0 to 50 D.C. voltmeters and harts from
]a() radios. What do vyou need? Want good
tube tester. . R Silth. NMFD No. 3,
Ienton, Ohio.

FOR SALE OR_TRADE—6GGG. BTG,
6B7. GRIGT. GUTG., 6RBG. GKOGT/G
tubes: Gencral Cement Co. belts: Majestic
barts; velime controls, Wani Gernshack
|||:mua]s 3 and 3 and Magnaformer 29 or
A bC E. Peters, 2923 Apple St.. Lincoln,
Nebr.

FOR SALE—Lot
Radio Service, \ldrlch

244 tubes. Cash's

Minn.

WANTED-Tube tester and myti-meter.
L. Aubrey. 123 Fifth Ave., Butler, Pa.

WILL TRADE— 2088 Philco sif. fen. hat-
tery-operated. for small ac-de  radio or

what havo you? S, Brzek. 1421 Venoy Rd,
\\ ayne, Mich,

receiving
Bank

FOR SALE—Transmitting and
ahparatus. 11, F. Semthwilek, 231
St.. Full Rlver, Mass.

WILL TRADE—Huard-to-get tubes and new
clectrie Telaphy with taps and Insiructions,
New speedl key and other parts. What have
yout J"arker Radio Serviee. «416 Market
St.. Loganspori. Iad.

WANTED-—TNiders manuals ¥ (o 13: RF
osclllator and_other test equipment. J.
Tabaczynski. ' 0. x  99. Mljlwzukeo
Junction Station. Detrolt. Mlich.

FOR SALE—Zenilh rudio nurso. -1 FM
recelver: new amnd used tubes; 2v. farm
radio: 32v table maodel ’iil\erlme' DayRad
tester. ac-de meters: ohms. ete. Gouma
Electrie Service. Dorchester, N. J. P. O.
Box 38.

FOR SALE OR TRADE—Latest Superlor
speedometer  multltester  P13200 or G-B
unimeter. Want 501.6. 33Z3. 25Z5. 12v.
1H5. 3518 new tubes. Ray Viglione, 276
Washington St.. Perth Ambey, N. 1,

*

Dept. RC-35, SPRAGUE PRODUCTS CO., North Adams, Mass.

Jobbing Sales Organization for Products of the Sprague Electric Co.

SPRAGUE CONDENSERS

KOOLOHM RESISTORS
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«Obviously, Sprague cannot assume any responsihility, or guarantee goods, services, etc., which might be exchanged through the aiiov'e‘advertisementﬂ
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LOOSE-LEAF LESSONS

DeFOREST’S TRAINING In-
cludes 90 loose-leaf lessons,
preparcd under thc supervi-
sfon of one of the world’'s
foremost Radio authorities,
‘Dr. Lee DeForest—inventor
of the audion tube which has
helped make modern radio
possible. .. helder of over
300 radio patents . and
often called ‘‘Father of [

Fhetamous Dr. Lee DeForest supes-
vised the preparation of
Deforest’s Training

Yoeu SHOW
MOVIES AT HOME

You get the use of a genulne DeVry 16 mm.
motion pleture projector and flms which provide
the easy to understand, highly effective maodern
visual training—a method used today to train
better and faster In war plants and mill-
tary service. Radio principles come to life!
. ..¥ou see electricity In action,
electronics made CLEAR the
EASIER DeForest way. Get
DeForest's BIG FREE BOOK,
SVICTORY FOR YOU'' —a key
to a good pay job in the elec-
tronics Industry, to a business
of your own or to better mili-
tary rating and pay. Act now.
Mail the coupon teday!

SEND FOR FREE BOOK!

RADIO-CRAFT 1945

for

AUGUST,

guicker

& You READ ... you SEE. .

ELECTRONICS
€@tz AT HOME

FOR A BETTER OPPORTUNITY TODAY —
PLUS A BETTER POST-WAR FUTURE

Get into Radio and Electronics—a billion dollar OPPORTU-
NITY FIELD OF TODAY that promises such a THRILL-
ING POST-WAR FUTURE. See how you may get ready
for a GOOD JOB ... or a BUSINESS OF YOUR OWN O. .
BETTER PAY and HIGHER RATING in military service.
Read how DeFOREST'S prepares you for your start in
Radio-Electronics in your spare-time at home — easier,
quicker because it includes BOTH ‘“Learn-by-Seeing”
Movies and “Learn-by-Doing’’ Radio Parts and Assemblies.
You’'ll find all these answers, and more, in DeFOREST'S
big, illustrated book, “VICTORY FOR YOU!” It's FREE.

You Get This Exclusive 3-WAY Combina-

) - 2 2
tion of Radio Training Advantages
you DO! (A) You get well-.
iltustrated lessons prepared the modern loose-leaf way
to help keep your training up-to-date. (B) You get real,
practical RADIQ EXPERIENCE from elght big kits of

standard Radio parts and assemblies. (C) You get the
uscofa16 mm. MOVIE PROJECTOR AND 12 TRAIN-
ING FILMS. You S-E-E '‘hidden actions’’ of Radio
circuits from fascinating. easy-to-learn-from AC-

TION MOVIES. You get what we think are the

major Radio training aids—AT HOME!

You Get EMPLOYMENT SERVICE
DeFOREST'S Training includes an effective EM-
PLOYMENT SERVICE that has long-established
contacts with many companies employing train-
ed Radio men You enjoy this valuable assist-
ance once vou are trained. DeFOREST'S is
affiliatad with the DeVRY CORPORATION—
well known manufacturer of Motion Plcture
Sound Equipment.

B Yosc WORK AT HOME
WITH PRACTICAL EQUIPMENT

You enjoy a ‘‘Home Laboratory.”’ You get valuable Radlo
experience by building modern Radio clrcuits that operate;
also, ‘““‘Electric Eye’’ devlces, Light Beam Transmitter:
Publlc Address System, MWireless Mlicro-
phone. etc. 133 fascinating experiments
in all—In spare time. at home.

DeFOREST'S,

TRAINING INC., Chicago, Il

DeFOREST'S TRAINING, INC.

2535-41 N. Ashland Ave., Dept. RC-B8
Chicago 14, Illinois, U. 8. A.
Please send me—FREE and WITHOUT OBLIGATION—
illustrated book, “VICTORY FOR YOU,” showing how I
can prepare for Radio with your Home Movies and Labora-

 tory Kits.
N AINC! it - e b i e = Age..
Address.. ...
Boity oo ZON State.....ooone
' O It under 16, ¢heck here for o I_r a veteran of World War 1i,
check here.

special information.

--------------—-
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LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER

DOUBLE SENSITIVITY
D. C. VOLT RANGES

0-1.25-5-25-125-500-2500 Volts,
at 20,000 ohms per volt for greater accuracy on
Television and other high resistance D.C. circuits.

0-2.5-10-50-250-1000-5000 Volts,
at 10,000 ohms per volt.

A. C. VOLT RANGES

0-2.5-10-50-250-1000-5000 Voits,
at 10,000 ohms per volt.

OHM-MEGOHMS

0-400 ohms (60 ohms center scale)
0-50,000 ohms {300 ohms center scaie)
0-10 megohms (60,000 ohms center scale)

DIRECT READING OUTPUT LEVEL DECIBEL
RANGES

—30to 43, +15, 428, +43, 455, +69 DB
TEMPERATURE COMPENSATED CIRCUIT FOk
ALL.CURRENT RANGES D.C. MICROAMPERES
0-50 Microamperes, at 250 M. V.

D. C. MILLIAMPERES
0-1-10-100-1000 Milliamperes, at 250 M.V.

D. C. AMPERES
0-10 Amperes, at 250 M.V.

OUTPUT READINGS

Condenser in series with A.C. Volts for output
readings.

ATTRACTIVE COMPACT CASE

Size: 214" x 514" x 6”. A readily portable, completely
insulated, black, molded case, with strap handle.
A suitable black, leather carrying case (No. 629)
also available, with strap handle.

LONG 5" SCALE ARC

For greater reading accuracy on the Triplett
RED e DOT Lifetime Guaranteed meter.

SIMPLIFIED SWITCHING CIRCUIT
Greater case in changing ranges.

Write for descriptive folder giving full technical details

% L Tk

ELECTRICAL INSTRUMENT CO. srLurrrox, onto
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Get in on the new developments in the fast expanding Radio Industry.
Take your place in the field of Television. Make more money as a
Modern Service Expert. Own and operate Your Own Business. Learn

SHOP METHOD HOME TRAINING

Don't waste Lime! Nadio, F.M.. Video (television), and the whole field of

Xlectronles
know
ment,
", M

Is c¢hanging fast.
what you are up
Today you must
1eeckvers,

Righi
houschoiil, faclory uni Im:ln
THIS MEANS

and send in the coupon Now.

eeo In Step
With Shop Progress

Tiere 15 the truly modern #¥stem
of trainlng. It matehes the 1APLD
PROGRIESS CONSTANTLY BEING
MADE fn Radlo. Telerislon and
Electionics. 1t Is up to date in every
way because |t comes right from the
busy radio tralning shons of Na-
tlonul Schools where experiments and
developments arve heline carried on—
where dlscoverles are being made all
the time.

1t 1s based on real shop methods—
on the handling of real shop johs.
Only Natlonal can offer vou SHOP
METHOD 1I0ME TRAINING bhe-
cause only Natlonal has the Lig busy
shops to develon this melhod.

And it s tlme tested too. National
Sehools
industty, for government. for busi-
ness for more than a third of a
cenfury. In esseace ¥ou Ret at home

solve NEW

e85

PORTUNITY FOR YGU
The thing to do is lo GET READY,

method of preparatlion—SHOP  METILON

has been ‘tralning men for’

If you are in the radlp huslness now you
against—new methods, new technltues. new equip-
problems in
Tomorrow there will Le thousands of Television Receivers to
after the war sclence promises NEW

servielng and repalring
Licctronic devices for

IF YOU ARE READY
Find out about the marvelous new
HOMLE TRAINING. Fill out

=—in Your free llme—the very same
kind of instructlon that has helned
thousands unon thousands of ambi-
tlous men to more pay and greater
opportunity-—that has sct thousands
of men up in Lusiness with llttle or
ro capital. You owe it to yourself
to read the hook. '‘Yeur Futurc in
Radionles™"—sent to You FREW

you fill out and mail the coupon.

Make Extra Morey
Right from the Start
You get_ahead fast with National
Training. Many beginners make gool
meney on the side fixlng radios and
doing service work. You can turn
vour knowledge into cash after the
first few lessons. Progress s rapid.
You can actualiv SEE YOURSFELF
GET AHEAD. because the National
Shop Mcthod ts so sound and Drac-
eal.

NATIONAL TRAINED

MEN NOW MAKING

THE BEST MONEY IN
HISTORY

The real vilue of Nutlonal
tralnlng shows ud in the
quick prokress our men msko
on the joh. Joe Grumich of
Lake llawatha. N. J..
turned down a job_most men
“oul(l welcome, He writes:

"My 1atest offer was
$5.800.00 as radlo pheto en-
gincer. but I am doing well
where 1 ain now engaged. I
am deeply Indebted 1o Na-
tlonal.

Fly Bereman. now on Sta-
tlon WOR. told us: "My
salary has heen hoosted con-
sl(lembly and at the present

fine I am making oser
‘3 000.N0 per year. thanks to
Natfonal Tralning.””  And
from the far-off Hawatlan
Islands. Whallace Choi sends
this: am averaging
£325.00 a month. I witl say
that | honestly owe all thig
to the cxeclient tralnlng 1
hod at Natlonal.”

Natlonat is proud of the
brofress Fraduates are mak-
ing gl} over the world. Tead
about thelr records yoursell
in_ the books we send You

EE.

RADIO-CRAFT

All This Modern Electronic

Equipment and More Comes

to You as Part of Your
National Course

Get this

FREE

Cet o FREB
lesson from
National
Study it over
AL your eon-
venlence. Sce
for yoursell
how thorough.
now sound
and how prac-
tleal — ¥ et

how -mmzlmzl; casy it I3 to learn and un- I

(lerslaml NO SALESMAN WILL CALL
ON YOU FROM NATIONAL SUHOOLS.
.\nllonnl points out the obDortunity—

offers you the training and experience,
prepares you for Ereater things in life.
But 1t Is up to you to act for yourself.
And the first sten is to All out the
Coupon and mall it. Get FREF lesson.
the bie Radio Book. and then declde.

AUGUST, 1945 »

for

NATIONAL SCHOOI.S

After the War What?

Fyco realltles now! Is the joh you're d3-
ing goinz to last? W hat Is igs future and
yours? How are you go!ng to mcet condltions
when the worl@ returns 1o clviitan provue-
tlon? There s no use ln fooilng yourself.
Radle Is a RIG. SOUND. WELL EXTAR-
LISHED BUSINESS. 4

There are millions of sets [n the Country
that need reconditionlng right new. Thoete ds
a Lig demawd for milllous move th.
be bullt—largely by tralued e
here to stay. BT RADIO. l.~' o>
FIELD OF ELLECTRONItS T(-lc\iaion i
sure 1o cotne. Sets muyst be bullt. installed,
serviced and repaired. \Who's going to do it}
Make up Your mind that you arc—and at a
great bl prufit—for years to come.

When you hang up your uniform—when
Your war jub folds um will ¥you sten out
proudly into a mnew fleld—an cessemlal es-
tablished Industry—perhaps ifnio a business
of yuur own

Get the Real Experience
Before You Tackle a Job

Walk into a brand new job and go
to work with assurance—the assurance
that comes with knowing how—that
comes with handling the tools—with
working with and operating actual
clectronic cquipment sent to you from
the laboratories and shops of National
Schools. There's’ nothing to equal
learning by deing. In your National
training you build real set:—a super-
heterodyne receiver, a siznal generator
—literally scores of various clectronic
devices with your Nationa! equipment.

Learn basic principles — FIRST
THINGS FIRST. Get your knowledrze
and experience first hand under the
personal guidance of seasoned. prac-
tical National instructors
working bersonally with you,
You know thke very how and
why of Radio — Television,
Cl-c'ronics.

Not only do you galn marvelous
actual experience by 1hls method
of learnlug but you have valuable
equipment ¥ou wlll use on the job
In the practice of your professlon
25 an cleetronies expert. Mat) the
coupon and learn what this means
10 you,

The above pictures were made in and avound
& modern television studio. Think what new
opportunity is oben to you in this great new
field if you are ready for it. Preparve now.
National training includes a good foundation
in Television and .M. Get the facts. Send
the Coupon.

LOS ANGELES 37, CALIFORNIA £€5T.1905.

(Mail in envclopc or paste
on penny post card)

National Schools, Dept. 8-RC
4000 South Figueroa Street, Los Angeles 37, California.

Mnil me FREE the two books mentioned In your ad, Including a sample lesson of your course.
I understand no salesman wlil €all on me.

NAME c:ccctbaiscea DI . se e PeEt e ea s arTEgrEeEa BN
ADDRESS .....:ccnntarainnanan Gk eE & TR B o olen s P
CITY ...... AEFEAEEEE GO DN PR Sl g S PR s amnd s SR EE @ STATE ........ ceee .s

Include vour zone number

L----—-_-—--_--—-—___J



RCA radio-relay towers—like those phantomed above—will Ieap the hurdle of distance in post-war television,

Coast-to:Coast Television...thro vgh 'Radio-Relay”

For a long time it looked as though post-war
television might be confined to local stations.
Only persons within a fifty-mile radius of

. New York, for example, would see the im-
portant television broadcasts from NBC'’s
pioneer station WNBT, atop the Empire
State Building.

That was because the ultra short waves
that carry television do not bend with the
curvature of the earth. They go in a straight
line out to the horizon —and then keep on
going into the sky.

But today, television’s big handicap of
short range has been completely overcome
—by RCA scientists and engineers.

The radio-relay was developed—a tower

that “bounces” television programs to the .

688

next tower 30 to 50 miles away. Through a
network of these automatic, unattended,
radio-relays, coast-to-coast television is
made practical.

This is but one more example of how
RCA research constantly “makes things
better.” Such research is reflected in all
RCA products. And when you buy a tele-
vision set, or radio-phonograph, or any-
thing made by RCA, you enjoy a unique
pride of ownership. For if it'’s an RCA you
can be sure it is one of the finest instruments
of its kind that science has achieved.

C. W. Hansell, RCA specialist in
transmitters and relays, is shown
here with a radio-relay reflector
that can “bounce” radio messages,
radiophotos and Frequency Mod-
ulation programs at the same time
that it relays television]

RADIO CORPORATION of AMERICA

PIONEERS IN PROGRESS

“RADIO-CRAFT for

AUGUST, 1945
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THE RADIO ALARM

« + +» Postwar radio developments urgently require -a device which will make
it possible to notify owners of radio sets by means of visual or aural signals . . .

HUGO GERNSBACK

WNERS of radio sets for some years past, have
felt the urgent need for a device which would
automatically turn on their receiver when im-

portant news occurs.

The death of President Roosevelt demonstrated the
potential importance of such a device. Many people did
not know of the President’s death until hours after the
news had been broadcast. In time of impending disas-
trous floods, earthquakes, tornadoes, great fires, sudden
war (such as Pearl Harbor), our radio sets should be
equipped with a simple and sure device whereby it will
be possible for a broadcast station to turn them on if
such an emergency should arise.

During the next few years we will have handie-talkies
and other portable radios coming into use. These will
not function unless they are equipped with a positive
radio alarm. The person afield must have a means of
knowing that he is wanted and should listen in. It is
obvious that he cannot listen in continuously. For war
purposes there is not such a great necessity for a radio
alarm. When a soldier carrying a walkie-talkie, or
handie-talkie, wants to talk to headquarters or to a
command post, someone there listens in at all times.
Obviously this is impossible for handie-talkies as well
as walkie-talkies under peace conditions.

Here then we require either a visual signal such as a
flashing lamp, a red or other colored disk that would sud-
denly appear, or a bell or buzzer. In our home radio sets
the problem is not so very difficult, it merely requires a
special radio pilot tube which is turned on continuously.
Then when the alarm signal comes in the signal will trip
the relay and the set is automatically turned on.

The modus-operandi at the broadcast station will be
that a'special tone or musical note of a specified char-
acteristic is emitted. Such a special signal will be broad-
cast only during an emergency where it is of utmost
urgency that all radio listeners shall be informed of the
news about to be heard. There are no technical diffi-
culties in all this and we have the means to do it today.
There only remains the economic problem that the
special pilot tube must be kept turned on—24 hours a
day. ‘That means a certain amount of current will be
used right along and further that the life of such tubes—
constantly operating for months and years—will be

~

comparatively short. It also follows that such tubes or
devices must be replaced periodically. The cost of re-
placing them would not be a great burden. Most listeners
will be willing to pay for it, because ‘it will be their
insurance that if news of national or international
importance occurs, they will be informed instantly.

When it comes to portables such as walkie-talkies,
handie-talkies and others the problem becomes more
complicated because these use batteries. If the batteries
have to be kept in the circuit continuously they will soon
wear out. Here then, we require a different type of radio
alarm, which should draw very little or no electric cur-
rent from the batteries. This problem is not insoluble
either. We can, for instance, with good results resurrect
the old-time coherer, which was superseded by the radio
tube and became obsolete at that time. The coherer is a
simple device which uses almost no current at all, except
when electro-magnetic waves strike it and make it
operative. The regulation coherer is not a sure device
but the Marconi vacuum-exhausted coherer is pretty
rugged, even against shocks. Moreover, even in Mar-
coni’s days it was possible to eliminate extraneous waves,
such for instance as those created by lightning and other
stray charges. A number of patents on such weeding-out
circuits were taken out by the Marconi people almost a
generation ago. It should be possible to further perfect
the vacuum coherer and make it completely reliable
under all circumstances. This does away with using an
electronic tube. Practically no battery current is used
until the special signal energizes it, which trips a simple
relay and puts the receiver into operation.

It is quite possible that the coherer idea will be
brought up to date in such a way that it can be used
universally and with the efficiency of a modern radio
tube.

The coherer, furthermore, has a certain advantage in
that it can be manufactured much cheaper than a radio
tube. A simplified relay can also be manufactured at a
very low cost today. It will be seen that by this combina-
tion of an old-time device, radio may get an efficient
alarm that works under all circumstances.

There may be many other ideas as to how the problem
can be solved in an equally efficacious manner, by other
radio-electronic means (Continued on page 730)
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Ravio Thirty- Five Bears Ago

In Gernsback Publications

ROM the July and August 1910, issues Instrament for Measuring Condenser
Fof MobERN ELECTRICS : HUGOIGERNSBACK| Capacitics.
The Gernsback Detectorium, by 4. C. Founder Llectric Violin Plaver.
Austin, Jr. Modern Efeetrles ........cooooieoeuins 1908 Raitroad Wireless Comtmunication, by
Tmage ¢Television) Transmitting De- Efecirical IExpmimonter) ¢ Hala Dr. Lee DeForest.
vices. by 4. C. Marlowe. g;lg;loc}’cgﬂmﬂnﬂon . ~{g§g Notes on  Wircless Interference, by
New Recciving Condenser, by Louis Short-Wave Craft _.......... "1930 Bernadolte Anderson.
Dﬂ_(]_(ls. S Wireless Associatlon of Amerlea ...... 1908 High Fl'CunnC_\‘ Wave Apparatus.
Poulsen System of Wircless Telephone, A New Wireless Telephone.
by C. F. Elwell. el Acriall Switch Detector (break in) Condenser.
High Frequency Oscillations, by Moore Zoutoun g (e, R TiGeindl 1o wichh A Non-Inductive Potentiometer, by

Stuart. Transmitters

The Oscillation Transformer, by M. 4. Flame and Liquids.
Deviny.

(microphones) Using

Some of the farger llbraries in the country still have
copies of Modern Electronfes on file for Interested readers.

H._W. Secor.
The Construction of an 80-Foot Mast, by
L. J. Nadan Du Treil.
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as a means of combatting.crime were
demonstrated at the recent visit of the
New York State chapter of the Asso-
ciated Police Communications Officers to
Schenectady, G-E reported last month.
The Radiotype equipment uses a stand-
ard electromatic typewriter applied to com-
nunications apparatus. In {full automatic
operation, copy is typed on a sending type-
wnter which perforates a tape. This tape
is “read” by an automatic transmitting
head which kevs the electronic communica-
tions unit, sending out a tone signal. This
tone sngml is sent over a radio circuit, the
same as a voice signal. At the receiving end
the tone is.fod into an electronic unit which
selects the proper keys on the recciving
iypewriter which prints the message. The
G-E boys caught the tones on a magnetic
recorder, later running the wire off again
to actuate the receiving apparatus which
typed out the message. Transmission by

TONE signals and Radiotype apparatus

‘Radiotype over regular FMN circuits was

also demonstrated to the visiting police
communications men. At the Helderbcrg
mountain site of G.E., 50 police officers

~were shown a one-way demonstration of

Radiotype when messages were sent from
the company’s plant, about 13 miles away.
This operated on 35.46 megacyctes. The
engineers had voice communication between
the mountain and plant by standard FM
emergency equipment and used the same
cquipment to transmit the Radio type.

While-no attempt was made to multiplex
\oxce and Radiotvpe over the same carrier
in this demonstration, the engineers ex-
plaimed that this has already heen done
without interference on cither channel.

Voice communication was also demon-
strated on a frequency of 161.775 megacycles
using experimental mobite FM equipment.
(FM voice communication by police radio
systems have heretofore been in operation
on frequencies Detween 30-40 megacycles
and between 116-119 megacycles.) This
new frequency (161.775 megacyeles) is in
that part of the radio spectrum which the
Federal Communications Commission has
proposed for new ¢mergency communica-
tion uses by police and fire departments,

A car was equipped with 4-watt experi-
mental FM radio apparatus which enabied
the engineers in the car to talk from vari-
ous parts of the Capital District to engi-
neers and their guests at the G.E. trans-

mitter site in the Helderberg Mountains,
The car transmitter was heard at various
distances up to 50 miles away. The channel
from the Heldarhergs to the car was con-
ventionat 30-40 megacycles equipment; the
talk-back was on 161.775 megacycles.
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Items I nterestz'ng

operation to ecliminate radio inter-
ference was reached last month be-
tween the American Standards As-
sociation, the British Standards Institution
and the Australian Standards Association.

Increasing use of such clectronic devices
as diathermy machines, which can create
interference clear round the world, has made
interference an international rather than a
local problem. Electrical systems of long-
range airtraft, i improperly designed, can
seriously interfere with radio reception over
a wide pathway.

Europe has been more keenly aware of
interference problems in the past than has
the United States. Thus certain types of
clectrical apparatus manufactured here are
not acceptable on the other side of the
Atlantic, due to the mterference they cause.
American exporters will therefore benefit
from an international set of standards,

AGREEMENT for international co-

groups of the broadcasting industry
was held by J. L. Fly, former FCC
head, to be essential if prospective
postwar radlo users were not to be scared
off by claims and counter-claims of FM
television, AM, and even facsimile, as to
their respective places in the radio world.
Speaking last month before the American
Marketing Association, he pointed out that
the radio listener would not clutter up his
rooms with a variety of machines, cach one
designed to pick up a special type of emis-
sion, but would want one receiver, which
would take care of all his needs.
Underscoring the importance of finding
a solution to this problem, he reminded the
vadio group of the heavy plant investment
and heavier operating costs faced by the
industry in pushing new broadcasting de-
velopments. “What will the broadcaster use
for money,” he asked, “if at the same time
he is dividing his own audience into halves
or even into thirds?” A single unified service
will enable the broadcaster to serve a con-
tinuing audience without competing with
himsetf, Mr. Fly said.

CO-OPERATION between the various

RADIO-CRAFT

Left—Equipment used in the G-E demonstrations.
Radloiype iapes

receivers will take precedence over

production of new sets in the allot-

ment of new radio tubes, the War
Production Board stated last month. When
new tubes are made in quantity, strict
priority will be given to repairmen for the
purpose of keeping cxisting radios in serv-
ice, over manufacturers who would use
them in new receivers.

WPB officials suggested that authoriza-
tion of 4,000,000 civilian radio tubes per
month might scon be forthcoming, but
Lvere silent as to just how scon that might
€.

Army spokesmen reported that cancel-
lations of military tube orders were being
made in small numbers, and stated that the
Army’s present stockpile was now being
re-examined and might possibly reveal
stocks which would make further cancel-
lations possible,

According to WPB estimates, it will take
an average of 1Y tubes per set to put the
“silent 9% of America's receivers back
into action. Thus the first million tubes
would restore 660,000 scts, where the same
number would spread over only 200,000 .
five-tube, and a smaller number of larger
new receivers.

FM ALLOCATIONS were fixed be-

MA'NTEN_ANCE of present radio

tween 88 and 106 megacycles by the

IFederal Conimunications Commission

on June 27. Twenty of these channels,
between 88 and 92 megacycles, are reserved
for non-commercial educational FM sta-
tions.

Six channels are assigned to television,
one between 44 and 50 megacycles, three
between 54 and 72 and two between 76 and
88. Amateurs will occupy the frequencies
between 50 and 54 megacycles alloted to
them by the Commission carly in the year.
This will continue the old “5-meter band”
which formerly ran from 56 to 60 mega-
cycles,

The remaining space in the spectrum be-
tween 44 and 108 megacycles was alloted as

(Continued on page 730)
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M familiar on wire circuits, will now
y speed up transmission by radio

to the Technician

TELEVlSlON will appear as an cxecu-

tive force in the postwar world, holding
large companies together and permit-
— ting a closer-knit management than is
now possible, reported International Busi-
ness Machines last month, announcing its
intention of providing television relay
facilitics on a common carrier basis for
business usc.
With the help of television, a chain store
. with branches in all parts of the country
could maintain a daily or hourly checkup
on receipts, inventorics, sales, ctc. All the
bookkeeping could be handled in a central
office. Such organizations as railroads, with
their widely-scattered equipment and cen-
tralized organization, would also benefit
greatly by the usc of television.

with high-definition television at the car-
liest possible moment, according to a
report released last month by Interna-
tional Telegrapl and Telephone Co. A cable
from their French associate states that the
Administration plans to order experimental
equipment in 1945, with the object of setting
up television standards in about a year,
The French Broadeasting Administration
considers that the public will insist on a
television service having a quality as com-
parable as possible to the movics—according
to the cablegram—and fecls bound to make
such service available at the carliest possible
moment. Experiments will be made on both
750- and 1,000-line images. Low-power
transmitters will be ordered to enable field
tests on 150, 600 and 1.500 megacycles.
Meanwhile, the pre-war Eiffel-Tower sta-
tion working on 455 lines with 30 kw peak
power will temporarily resume operation
in order to build up experience in studio
technique which is now lacking.
A sponsible for the super-efficient
communications service which was

a determining factor in the invasion of
France, a last month's report from Paris
reveals.

The mixed British and American comple-
ment of the regiment were divided into pa-
trols and accompanied all units, thus making
communications from all parts of the front
a continuous process and cutting out the
traditional delay in movement of informa-
tion from frontline companies to command
headquarters.

Effectiveness of the regiment was in-
creased by the system of coding. This was
handled with a special coding machine, in-
vention of a British signal officer. The
“coder” scrambled the messages at one end
and a duplicate machine unscrambled them
at the other. Messagés handled through this
system were unbreakable, as code symbols
were uscd only once.

The name “Phantom” was no war cor-
respondent’s dream. Men of the regiment
wore a black patch with a white “P” on their
right sleeves. The youngest of all types of
regiments, they set a proud record, casu-

FRANCE will move to present her public

PHANTOM regiment of radio-

men and. cryptographers was re-

alties in the European invasion amounting

to over 50% of their total strength.
RADIO-CRAFT AUGUST,
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EALERS interviewed by McCalls
D Magazmc cxprcssed opinions differ-

ing in many instances from thosc of

the nation’s customers, according to
a survey whose results were announccd last
month.

Better radio furniture for the postwar
radio is the first requisite for sales, accord-
ing to the 376 dealers interviewed. The
three most popular models will be the
table radio, the console combination and
the table combination, not necessarily in
that order. Dealers saw no future for the
console radio without phonograph, and sug-
gested that manufacturers would be well-
advised to discontinue the model.

Among console radios, the type in which
the record player pulls out was the favorite,
with 233 votes out of 329, the remainder
of the 376 dcalers not voting. The *lift
top” was next, with only 40 votes, while
the tilting front type and the combination
in which the top must le lifted to get at
either radio or phonograph split only 36
votes between them.

The question of brand loyalty raised in
consumer surveys also appcared among
dealers. While the majonty stated that
they expected to carry the same brand as

pre-war, most of them had reservations’

It was pointed out that in radio, far more
than in other electrical apphanccs new
names had a habit of springing up and
dominating the market for a few years,
before giving way to another or fading out
entirely.

On only one thing the dealers were in
agreement—the assured future of FM.

ULTIPLEX telegraphy, long

while cutting crrors to the zcro
fevel, according to a report released last
month by the Radio Corporation of
America.

By means of specially designed equip-
ment which employs what is known in the
industry as “time division multiplex tele-
graph” principles, the cquipment can handle
488 words per minute inward and outward
simultancously, corresponding cight
channels each way with an mdmdual chan-
nel speed of 61 words per minute. The
cquipment also permits operation of four
or two chaunels instcad of eight channels,
when desired.

All eight channels may be utilized for
two-way communication with onec distant
station. Alternatively, they may bhe set up
in such a way that four channels with a
total capacity of 244. words per minute
can be operated in both dircctions simul-
taneously between two diffecrent stations,
with automatic retransmission of one or
more of the channels to a third station.

Moreover, printing mechanism incor-
porated in the systcn accomplishes .the
feat of making the circuit virtually error-
proof, despite its high speed. Let any letter
be mutilated or garbled in transmission and
a warning bell rings under the receiving
printer, At the same instant, in licu of the
mutilated character, a maltese cross ap-
pears to mark the exact spot of the error
and facilitate correction. In other words,
no crror can get through dircctly to the
message hlank.

Another Dbell, of noticeably different
pitch, is operaied by means of a-switch
similar to a telephone dial. With it the
receiving operator. can pass a number of
stock phrases for scrvice instruction to
the other end of the circuit, thereby saving
channel operating time,

The printer is completely automatic and,
in conjunction with the multiplex mechan-
ism, the system functions with a minimum

(Continued on page 730)

The multiplex distributor used by RCA to transmit over eight channels simultaneously.
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Left—A projection televisor. Center—The re-
tractable . direct-viewing tube in a cabinet.
Right—Same tube flush-mounted in the wall. |

TELEVISION and the SERVICEMAN

ONE OUT OF EVERY TEN RADIO
SERVICEMEN ARE COMPETENT AT
THE PRESENT TIME TO REPAIR OR
INSTALL TELEVISION RECEIVERS.

MANY AMERICAN CITIZENS EX-
PECT TO PURCHASE, NOT ONE TELE-
VISION RECEIVER FOR THE HOME
BUT THREE OR FOUR MODELS, IN-
CLUDING PINT-SIZED EDITIONS FOR
BEDROOM AND GUEST ROOM USAGE.

HIESE headiines are startling in their
unplications. Such an cxcellent job has
heen accomplished in selling television
to the public that, at the end of the
prc=cm conflict, clamormg for television in

LRI )
—_—
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By GENE CONKLIN

the home will he loud and consistent on the
part of the American populace. All of which
adds up to the inescapable conclusion that
radiomen had better burn the midnight oil
NOW in an attempt to master the intri-
cacies of television for home consumption.
Starting point in the discussion of postwar
television servicing problems is erection of
the television autennae, Basically speaking,
the antenna must be light weight and ¢x-
tremely compact. This is especially neces-
sary where residents dwell in crowded
apartment houses. In order to assurc nuxi-

. mum reception from a number of local tele-

vision transmitters, it may he necessary to
install an array of television antennae, each
one in the hest position for a local video
sender. Morc to the point, thcxc is the prob-
lem of the transinission line which counects
the receiver and antennae proper.

The difficulty which exists in regard to
the transmission line is that the material of
which this line must he composed is rela-
tively expensive. It is necessary to use be-
tween 70 and 85 feet of highly-special co-
axial cab'e for this purpose and, at the pres-
ent moment, the cost to the serviceman is
high indeed, with little prospect of a price
deduction.

Unfortunately for the radioman. nearby
I)uildings or steel structures cause echoes
which )111|)a|t a ghost-like quality to the tele-
vised image. See Figs. | and 2. There is
no mcthod of ecliminating this extremely
undesirable trait. More to the point. any
metal oliject on or near the house roof top
causes trouble with respect to the quality of
the visual image.

Fig. 1, top—How reflections from buildings or cliffs form a “ghost.”

From the preceding it can be seen install-
ing a television antenna is a two-man affair.
One member of the servicing duet must be
parked at the receiver, making continual
adjustments, while his partner in crime is
constantly changing the antennae to insure
as perfect reception as seems possible to obh-
tain. Communication between the duet will
probably be handled by a pair of handy-
talkies. Not unnatuvally this procedure may
require hours and the customer will have to
pav at an hourly lahor rate sufficient to
cover the services of hoth individuals. It
can readily be observed that not more than
1wo, or possibly three such installations,
can be completed through thie course of a
service-shop day. All of which leads to the
inescapable conclusion that a charge of
from £350.00 to $£80.00 may have to be made
for the antennac installation alone.

The next problem on the telcvision serv-
iceman’s listipg of visual headaches is the
question of the size of the image to be re-
ceived in the home. So far, considerable
experimentation with both 12 and 20 inch
tubes have not produced too satisfactory
results.

It is necessary to mount these tubes ver-
tically, which again makes it imperative to
use a mirror. A 04-carat dilemma results
hecause the viewer's exe has to cope with a
double image. one from the glass surface
itself, and one from the silver. This condi-
tion can he partially remedied by utilizing
surface silver mirrors but such items are
expensive. delicate and tarnish with the
greatest of case.

According to television experimenters,
(Continucd on page 727)

Fig. 2, corner—Appear-

ance of a ghost on the screen. Fig. 3—How the DuMont retractable tube goes into its cabinet.
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Photos Courtesy General Electric Co.

A—Checking flash-welding machine. B—Cperational check on photo electric relay. C—Servicing Thy-mo-trol drive in wire enamelling system.

FACTORY RADIOMEN

Electronic equipment

in "the postwar fac-
tory will require maintenance.

The radio

repairman is the logical one for the job.

the end of hostilities—the radio

technician invariably will enter
the field of industrial electronics. This
branch of the radio industry differs from
communication work especially in the type
of personnel available for routine servic-
ing. Here lies an opportunity. The indus-
trial clectronics field is rapidly expanding,
and with the advent of V-] day, will really
make strides. The many advances made
during the war arc a good indication of
what can be done, and what will be done.
Radar, clectronic computing gunsight, di-
clectric heating, intrusion alarms, magnetic
recording and M are only a few of the
many ideas either new or accelerated since
that black day in 1941. There arc still to be
added to that list many ideas that cannot
Iie spoken of—yet.

The range of industrial electronics ex-
tends from apparatus similar to standard
communications cquipment at one cnd, to
the large pumped ignitron and multi-anode
tanks rectifving thousands of kilowatts.
Even in the best designed equipment, there
are always tubes that burn out, Icads that
hireak from vibration, and fuses that blow.
The most difficult problem the manufactur-
er faces in the acceptance of electronic con-
trol, is the joh of servicing and maintenance.
In the average .industrial plant, according
to a leading industrial electronic engineer*,
“there is rarely anyone from the chief en-
gineer or plant electrician on down who had
studied any electrical theory, or knew
anvthing about clectronics heyond the twist-

ITH the increase in production of
clectronic equipinent only awaiting

* W. D. Cockrell, General Electric Co.

RAD!O-CRAFT for AUGUST,

By E. A. WITTEN

ing of the dial of his home radio, until a
year or so ago.”

The manufacturer who has an cx-ham in
his organization is indeed fortunate. If not,
he has to go out and hire the services of
some Jocal radio man who has studied in-
dustrial electronics. At other times, it is
necessary for the eclectrical department's
staff to appoint one of their cmplovees a
onc-man technical staff. He would have
to lcarn through a school, or teach himself,
the intricacies of clectronics. He must know
this in order to know how to service the
cquipment intelligently. Instruction books
furmished with the apparatus have been im-
proved lately, hut at present industrial elec-
tronics devices are not made in large guan-
tittes and the preparation of cxpensive in-
struction books cannot be justified if the
equipment is to be built at a price at which
it can be sold. It will eventually come down
to this: The manufacturer of cloth, candy,
furniture or cven diaper pins will have to
cmploy an clectronic technician as part of
his permanent staff. The cost of hiring a
local radioman for an hour or two when-
cver his equipment should breale down,
would be prohibitive in terms of factory
man-hours lost. It is far cheaper for the
manufacturer to have on his staff a trained
trouble-shooter, ready for all emergencies.
That does not imply that the particular
equipment will break down every dav. nor
does it intimate that troubles will all he
hig ones, but it does require the services of
the technician to krnotw where the fuse is
that has blown, or the tube is defective. or
the wire that is hroken,

The ordinary devices that one would ex-
pect in the averape manufacturing plant,

1945

such as precipitators or smoke detectots,
photoelectric door openers, or many spe-
cialized devices peculiar to that manufac-
turer’'s type of work, are fertile fields for
the radioman.

The average technician, with a small
amount of studv of the apparatus and a
glance at the schematic, can plunge right
m and get the machine working as well as
liefore. Here the fellow that can do a quick
job, and a good job, will maintain his po-
sition and the prestige of the radio art as a
whole.

Now the average radio man has a ques-
tion to ask. With what type of cquipment
will T work? What will T have to install
and service? ITn the many factories which
composc our American industry he will find
four classes of devices. The first includes
the various forms of clectronic conmmunica-
tion cquipment, as useful in the plant as
clsewhere. In addition, there are three dis-
tinct classes of industrial electronic devices
covering a wide range of uses.

INDUSTRIAL COMMUNICATIONS

Electronic communication equipment used
in industry is nothing more than the ordi-
nary radio- and audio-frequency appara-
tus that has been adapted by the industry for
its own needs. It includes interphone sys-
tems. public address equipment (“plant
broadcasters’), and carrier-current opera-
tion both for communication and for relav-
ing. Such old {riends as the vacuum-tube
voltmeter, the oscilloscope. and the signal
generator are in constant use here. The
applications may be vastly different and in
some cases may scem strange and unusuai.

The radio service man, working on new
and at first unfamiliar units suech as pre-
cipitators and smoke detectors, finds sud-
denly they are only the same cireunits he
has long worked with in the radio shop.
but with modified applications. Then it he-
comes a simple matter to familiarize him-
self with any modification or wversion of
these. The situation in this case can De
reasonably compared to the serviceman who
finds himself confronted with a new type
of receiving set, television or FM.

(Continued on page 711)
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A comparison of present-day short-trajectory bombing methods with future bombing, using’ long:range radio-controlled aerial torpedoes.

COVER FEATURE: Radi() RObOt Plane

NE of the most startling possibilities
in future air warfare appears to be
the development of radio-controlled
robot airplanes that can accompany

heavy, long-range bombers to their distant
objectives. Large hombers, despite their
numerous gun stations and hecavy arma-
ment, are always vulnerable to numerically
superior and faster enemy fighter aircraft
because they are of themselves slower and

r -

By LOUIS BRUCHISS

more cumbersome. Fighter aircraft cannot
accompany them on distant missions because
their normal fuel capacity is limited.

As part of the bomb load, these huge
flying fortresses could cach carry a num-
ber of tiny radio-controlled planes. These
miniature planes would have folding wings
so that they could be stowed away in the

i
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fuselage of the larger mother ship, the ro-
bot planes being staggered to fit the least
possible interference into the faired-away
intertor. They would have small and inex-
pensive engines of the required output, fed
from fuel tanks of rather small capacity,
since their radius and duration of action
would be intentionally limited. They will
carry a gyro pilot, controlled by robot
mechanism set by radio impuises transmit-
ted from the mother plane, as well as several
bombs and smoke-screen gas tanks. The
bombs could be detonated by radio.

In no branch of aerial warfare has there
been any weapon exhibiting the versatile
possibilities that these radio robot planes in-
corporate. They could be hung upon spe-
cial hooks within the fusclage and the crew
could lower them through the {fuselage
doors, open and lock the wings, start the
engine, check the radio control, and release
them for free but controlled flight within the
visual range of the radio control operators.
Carrving their timeable bomb load, they
could be directed into formations of enemy
aircraft to create havoc among them, and di-
vert and prevent attacks upon the bombers
themselves. They could be sent into enemy
ground objectives with more accuracy and
with less danger to the bombers than any
precision-aimed free bomb drops. They

(Continued on page 733)

CONSTRUCTION OF RADIO TORPEDO

I—High explosive charge. 2—Detonator and
fuse. 3—Firing pin. 4—Radio control space.
5-—High-powered gas engine. &—Radio aerial.
7—3-blade propeller. 8—Gas tank. 9—Gear.
10—Propeller hub. 11—Shaft. 12—Propeller
head. 13—Exhaust pipe. |4—Rear antenns.
15—Filling plug. 16—Tail. 17—Wing.
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WNew [deas In
RECEIVERS

By FRED SHUNAMAN

ready for the postwar world. Each of
these will use combinations of prin-
ciples not herctofore employed in radio
reception, and will achieve results not at-
tained in pre-war receivers. One of these
new radios will he of special interest to the
broadcast listener who prefers easy pushbut-
ton tuning.” The second will make its ap-
peal mainly to the long-and-short-wave
listener and the third to the cominercial
operator. All contain ideas demanding the
attention of postwar set designers.
Pushhutton tuning problems were at-
taclked by John D. Reid, Jr., designer of
the first recciver, photographs of which
arc seen on this page. It was developed
for the Cros]m Corpoumon, and after be-

T HREE revolutionary new receivers are

ing kept “on iwce” a couple of ycars, was
described and demonstrated at last win-
ter's LR.E. mecting at New York.

One hutton is required for cach station
m present pushbutton receivers. As sta-
tions are distributed at 10-IKc intervals from
550 to 1600 Kec, more than a hundred hut-
tons would be required to tune them all.
This is impractical, so the usual rccene:
has a half dozen buttons to tune in “fa-
vorite” stations, and dcpcnds on dial tun-
ing for the rest.

The Reid superheterodyne has twenty
buttons, in two scts of ten, with wiich all
the stations in the band can be tuned in.
The first set of ten buttons scts the an-
tenna input circuit roughly in the middle
of a band 100 Kc wide, the ten steps cov-
ering from 500 to 1500 Kec, while its oscil-
lator circuit produces not one, but a band
of intermediate frequencics 100 Kc wide,
covering all the stations in any one 100-Kc
step. The second sct of buttons covers 100
Kec in 10-Kc steps. To receive a station on
650 Kec, it is thercfore necessary to press
button 5 in the first row and 6 in the
second row. (See IFig. 1). For a station
at 1150, buttons 11 and 5 would be pressed.

A DOUBLE SUPERHETERODYNE

This action requires two successive super-
heterodyne circuits. The first oscillator
ranges from 4600 to 5600 K¢ in 100-Kc
steps. A broadlyv-tuned LF. circuit permits
a 100-Kc band of frequencies to pass with
approximately constant amplitude.

A unique feature distingushes this super-
heterodyne from any hitherto produced. Not
one, but a number of intermediate fre-
quencies are passed through the first I.E.
to the second mixer circuit. If the L. for
a 650-Kc station is 4050 (4700 - 650) that
for 640 Kc would be 4060, and for a 660-Kc
broadcaster, 4040. Each of the allotted fre-
quencies between 600 and 700 beats with

the 4700-Kc oscil-
lator to produce L.I%.'s
from 4010 to 4100,
m 10-Kc steps. The
100-Ke L.FF. trans-
formers pass all these
signals to the second
mixcr circuit at sub-
stantially the same
level.

The second oscil-
lator is variable in
10-Ke steps. It is
tuned from 4210 to
4300 Kc with its ten
pushbuttons. A fre-
quency can thus be
selected which will
produce a 10-Kc heat
with any one of the
ten LF. signals com-
ing through on the
100-Kc¢ channel. The
second I.F. circuits
are tuned to 200 Kc with a sharpness de-
pendent only on the degree of fidelity re-
quired, and the signal is then fed to a con-
ventional detector and audio system. IFor the
650-Kc signal, which would come through
the first 1.IF. channel at 4050 K¢, the second
oscillator would be set at 4250 to produce
the second L.I7. at 200 Ke.

As may be scen from the block diagram.
llg 1, the oscillator huttons are ganged
with the input tuning circuits, When a but-
ton in the first row is pressed. a tap on
the large inductance (sce photograph) tunes
the set roughly into the correct hundred-
kilocycle range. IZach button in the second
row controls a small trinuner capacitor
to bring the input circuit to exactly the
frequency of the station being received.

An interesting point is that the ganged
controls on the second section work in op-
posite directions. This is due to the invert-
ing effect of a first oscillator frequency
higher than the fundamental. Since the
LI’s produced by the 4700-Kc oscillator
frequency range from 4010 at 690 to 4100
at 600 Ke, the second oscillator has to
be tuned 10 Ke lower for cach ten-kilocycle
increase in the received signal. At the same
time the input circuit is tuned 10 Kc higher
by the trimmer condensers across the pri-
mary inductance.

Since 21 oscillator adjustnients must be
made, there is a considerahle alignment
probleni. Crystal control would obviate this.
A crystal circuit for the receiver lhas been
worked out by Mr. A. A. Leounard of North
Amnterican Philips, but so far has not been
tricd 1 practise.

50
& 698 Y jel Wy Fig. I, left—Block dia-
3%;‘;’3 gg‘% §§ gg \]g §g gram of the radio.
o~go 90 Q. v cond o N Buttons are set for
ok > = mr .
o §.§ o Weo § §'§ 33 §‘,* §‘; T 650 Ko, as indicated
gsé a %g % \\ 3@ gg'\«, 9 &% by the dashed lines.
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Photos courteay the Crosley Corp.

Under-chassis view of the double superheterodynedreceiver.

The oscillator and intermediate frequen-
cies are chosen to eliminate many troubles
of the standard superhet. The high first
I.F. discourages image interference. The
two oscillator ranges are sclected to avoid
mlcrfcrmg beats or harmonics. By making
the first LF. at lcast twice the highest fre-
quency to be received, and the 5cc0nd LE.
less than half the lowest. spurious bheats
with broadcast stations are also climinated.
These precautions cut out the “birdies”
which are a source of trouble in many.su-
perhets, and result in a very quiet receiver.

Another factor makes for a trouble-{ree
set. Since the input and output circuits of
all the high-frequency stages are tuned to

(Continued on page 722)
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NEW AUTOMATIC
RADIO COMPASS

S the curtain of censorship is lift-
A ed on the radio and electronic equip-

ment responsible for much of our

success in this war, it will be a little
difficult for mauny to realize that most of
these instruments were developed in com-
paratively short periods of time.

One of these instruments is the Fairchild
SCR-269-F, which in its early stages was
the first acrial radio compass to operate
ifrom the storage bdttery of a plane. An in-
dispensable “navigation instrument in the
Army's B-26s and the PBM Martin Fly-
ing Boats, this automatic radio compass is
adaptable to alimost any type of plane. As
a4 matter of fact, probably not one of our
bombers or transport planes leaves its hase
without two of these radio compasses in-
stalled.

The equipment s basically a radio re-
ceiver, requiring 17 tubes, and using a
superheterodyne circuit with additional cir-
cuits necessary for radio compass opera-
tion. The radio covers a {requency range of

By J. M. LEE and FRED W. HEDEN

200 to 1750 Kc, with three bands calibrated
in kilocycles as follows: Band 1: 200 to
410 Kc; Band 2: 410 to 850 Kc; Band 3,
850 to 1750 Kec.

Designed for remote control operation,
the SCR-269-F allows for dual or siigle
control operation. Two remote controls are
provided for dual control installations and,
although only oue remote control functions
at a time, control may be readily switched
from one to the other. No switching is
necessary in one-remote-coitrol installa-
tions, since the one radio control box has
control at all times.

Optimum performance is provided with
a non-directional antenna of approximately
0.25-meter effective height and  S50-ppf
capacitance. However, the non-directional
antenna size is not critical, and satisfactory
operation is possible over a wide range of
sizes. Vertical rod antennas and T-type
wire antennas supported by stub masts
have also proved satisfactory.

With a suitable non-directional (vertical)
antenna, one or two headsets, a 14- or 28-
volt direct current supply, a 115-volt 400
cycle power supply, and nccessary inter-
connecting wiring, this acrial radio com-
pass is a complete unit capable of pro-
viding: (a) automatic bearing indication
of the direction of arrival of radio fre-
quency energy, and simultancous aural re-
ception of modulated or unmodulated radio-
frequency energy using a non-directional
antenna; (c) aural reception of modulated
or unmodulated radio-frequency energy
using- a loop antenna; and. (d) aural-nuil
directional indications of the arrival of
modulated or unmodulated radio frequency
energy using a loop antenna.

The circuit (shown in Fig. 1) consists
of a low-impedance loop, LP-21-F; a tuned
stage of loop amplification; means of shift-
ing the phase of the loop amplifier output
through 90 degrees (phaser); a balanced
modulator circuit which is coupled to the
receiver antenna stage; a 48-cycle audio
oscillator for modulation of the lcop volt-
ages; two tuned RF amplifier stages; a
mixer; an RIF oscillator; two 142.5-K¢
mtcrmc(hatc frequency ampllﬁcr stages; a
stage combining the functions of 2nd de-
tector, AVC, and Ist audio amplifier; an
audio output amplifier; a compass output
amplifier which 15 tuned to 48 cycles per
second, the compass modulating frequency;
a d1odc suppressor circuit which limits the
compass output voltage to the loop director
circuit with negative pulses from the audio
oscillator circuit: and two switching tubes
(loop control) which direct the rotation of
the loop in response to the phase relation
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existing between the compass output-voltage
and the negative pulses supplicd by the audio
oscillator rectificr.

Control of the entire cquipment is effected
at the radio control box (BC-434-F). The
controlling position in dual control installa-
tions depends upon the position of a relay
(BK-22-I7) which switches control from
one box to the other. Two primary power
sources are requited for the operation of
this equipment : a 14- or 28-volt D.C. supply
for operation ol the ON-OFT relay and
control circuits; and a 400-cycle per second,
115-volt A.C. supply to provide operating
power for the balance of the equipment.

A series-tuned trap (IF) in the input
circuits of the antenna stage insures high
IF-rejection. Two tuned R.J%. stages will
give uniform AVC action and good selec-
tivity.

In order to reduce noise when the band-
switch motor is operated, a rclay (RE-6)
is employed. Its circuit is such that, as soon
as the band-change switch is operated, the
audio output is shorted completely while
the motor is running. Another relay
(RE-12), operated by grounding a binding
post on the receiver panel, is used for pro-
viding a connection hetween a winding on
the power transformer and the second LF.
tube suppressor grid to provide aural re-
ception of CW signals.

Since there is a sufficient amount of 400-
cycle component in this circuit, the signal
in the second IF tube may be modulated
by this frequency to produce a tone in the
headphones for CW reception. In addition
to the binding post on the front panel, a

(Continued on page 738)
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Components of the three-band automatic aerial radic compass. I-=Loop (includes housing
and mounting). 2—Radio compass unit. 3—Control boxes [two for dual operation, identi-
cal). 4—Pilot's indicator. 5—Navigator's indicator, 6é—Relay. 7—Charts (two for dual
operation). 8—Loop dehydrator. 9—Dehydrator base. 10—Cord. |1—Cord with two conduit

elbows. 12—Coupling. 13—Plug (loop power circuits to connector panel}. 14—Plug {one for
each bearing indicator to connector panel). 15—Plug [compass unit to connector panel].
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MICROWAVES

PART II—GENERATION OF MICROWAVES

of microwaves, and operation and ap-

plications of the Klystron have been pre-

sented in previous articles. I'n addition
to Klystron tubes, there are other types
of tubes and circuits which are used at
microwave frequencies. Two of the most im-
portant are the Barkhausen-Kurz circuits
and the Magnetron circuits.

While the Barkbausen-Kurz oscillator is
largely an experimental one and is not wide-
ly used in actual microwave applications, it
is as basic a circuit for microwaves as the
Hartley oscillator is for ordinary frequen-
cies, and an understanding of how it works
will give the amateur and the experimenter
a better background for their work.

+ ﬂ ﬂ GRID PLANE
} U L}r—ﬂfﬂ‘mo#p,qrﬁ
o

CATHODE PIANE
Fig. |—Electron paths in a B-K oscillator.

FUNDAMENTALS governing the use

PLATE PLANE

Barkhausen and Kurz discovered a new
type of oscillator in 1920. It is also known
as the B-K, retarding field, or positive-grid
oscillator. This type of oscillator has been
used to generate ultra-high frequencies and
microwaves up to a few centimeters in
length, and works on principles which are
relatively simple when considered qualita-
tively. Exact mathematical treatiment is very
difficult and does not lend itself to a better
understanding of the operation of the tube,
so will not be touched on here.

Basically the tube itself.consists of a single
straight wire filament surrounded by a cylin-
drical grill and plate. The grid may be of
parallel wires, or it may be of a number
of wires twisted into a helical shape. The
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Fig. 2-a, left—Electron path, grid going posi-
tive. 2-b—Same, grid going negative.

plate itself is merely a cylindrical tube. This
tube is a triode with the elements specially
arranged. .

For producing oscillations in this type of
tube, the grid is positive instcad of nega-
tive. The plate, instcad of being positive,
is usually shightly more negative than the
filament, but may be at the same potential.
Electrons from the filament are accelerated
toward the grid by its positive potential,
most of them passing through the meshes,
and entering the feld between the grid and
the plate, where they, being negative, arc
repelled by the negative or relatively nega-

*Hq. AAF, Office Asst. Chief of Air Staff,
Training Aids Division.
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tive plate. They stop, reverse direction, and
then accelerate back toward the positive
grid, which attracts them., Again, most of
them pass through the grid, enter the field
between the filament and grid, where they
are again repelled, this time by the filament
itself. They stop, and together with the new
clectrons which are leaving the filament at
that instant, start toward, then throughthe

. grid again. Each time that the clectrons pass

through the grid, some of them arc lost to
it. Those which continue to oscillate back
and forth return to the grid each successive
time with lower energy, and move a short-
er distance away from it. Eventually the
electron strikes the grid and is lost. This
grid operates at a high temperature, and
necessarily has to withstand high power dis-
sipation. Grid failure is the most common
cause of failure of this type of tube. The
?ath of the average electron is shown in
“ig. 1.

If an A.C. voltage that has a period ap-
proximately ‘equal to the electron transit
time from the cathode to the plate is super-
imposed on the positive grid source, it is pos-
sible to either extract energy from the D.C.
source, or give cnergy to it. Figs. 2-a and

Fig. 3—Complete Barkhsusen-Kurz circuit.

2-b show typical paths of clectrons for two
conditions : Iig. 2-a shows an average path
when the clectrons start from the filament
at an instant that the applied A.C. on the
grid 1s going positive, therefore making the
grid more positive than it normally would
be, and Fig. 2-b shows an average path
when the clectrons start from the flament
at which this applicd voltage is going neg-
ative.

If the grid is more positive than nor-
mal, the clectron is sped up. As the eclec-
tron approaches the plate, the A.C. voltage
on the grid reverses, and the grid is less
negative, causing the electron to slow down
less on its retutrn trip. In a trip like this,
it is possible that the clectron will strike the
plate, but if it does not, it returns to the
grid or cathode. As the electron has been
sped up during its entire trip, it returns to
the cathode with an appreciably increased
velocity, and the energy with which it
strikes the cathode must have been obtained
from the A.C. source applied to the grid. If
the clectron starts a trip when the A.C.
voltage is decreasing, the clectron is con-
stantly stowed. down rather than sped up,
and after making several decreasing oscil-
lations, it comes to rest on the grid. In this
case, energy is given up to the A.C. source
rather than taken from it. Electrons will
he leaving the filament during every instant
of the cycle of the A.C. voltage, but as the
energy taken from the A.C. source during
one-half cycle is approximately equal to
the energy given up to the A.C. source

RADIO-CRAFT

during the first “trip” of the electrons dur-
ing the second-half of the cycle, and these
latter electrons make several trips, giving
up energy during each, there is a net gain
of encrgy by the A.C. source on the grid.

It has been shown theoretically how D.C.
cnergy can be converted into A.C. energy.
Since the requirement for sustaining os-
cillations is that more energy be given to the
tuned circuit than is taken from it, a tuned
circuit may be connected to this triode be-
tween the grid and plate. Oscillations down
to about ten centimeters wave length may
be obtained, but generally the efficiency is
very low, and the maximum power output
is about 10 watts. Figure 3 shows a circuit
of the type described. Similar oscillator

J—tmmp;
§

Fig. 4—Magnetron oscillator, basic <circuit.
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circuits may be obtained by connecting the
tuned circuit between the grid and cathode
or the plate and cathode. In constructing this
circuit the external circuit should be a
Lecher-wire system plus the other compo-
neats shown 1 the circuit diagram. This
makes it very simple for the experimenter,
as the only component that he needs that
he connot easily construct is the tube. In
fact, the B-K circuits are the only ones he
can work with at present. Fairly high fre-
quencies can be obtained with certain types
of standard triodes having  cylindrical
grids and plates, in purely experimental cir-
cuits where power output is not a consid-
eration. Other microwave circuits depend
on special tubes which will not be ob-
tainable by the civilian experimenter for
some time.

As the condenser shown in Figure 3 is
moved along the two parallel wires from
the tube, the wave length of the oscilla-
tions will slowly increase. suddenly drop,
then increase again. This is known as the
Gill-Morell effect, and shows that the
external circuit obviously influences the os-
cillations inside the tube.

Probably the most important type of tube
in present-day microwave applications is the
magnetron. Basically, the magnetron con-
sists of a plate in the form of a cylinder. a
filament that runs axially through the ¢ylin-
drical plate, and the poles of a strong mag-

OOOOE

Fig. 5—Electron paths in a magnetron tuba.

net so placed that the lines of magnetic
force also run axially through the cylinder,
as shown in Figure 4. With no magnetic
field, the eclectrons travel from the fila-
ment to the plate without interference, but
when a magnetic field is applied, these paths
become curved, increasing in curvature with
the increasing magnetic strength, until a
cutoff point 1s recached. At this point, the
electrons just graze the cylinder, and re-
turn to the cathode. With a still .greater
increase in magnetic field, the clectrons
travel a much shorter path, and miss the
cathode completely.

At the cutoff point, the plate current drops
to practically zero, and past cutoff point, it
does hecome zero. Typical clectron paths
are shown in Fig. 5. Most often in prac-
tical applications the plate is split into two
or more segments as shown in Fig. 6.
In this type of circuit the tuned circuit he-

(Continued on page 725)

for AUGUST, 1945




Electronic Motronome. Tuning condensers are the trimmers in center

of chassis.

ELECTRONIC
METRONOME

HIS eclectronic metronome will be
found very handy for all students of
music, especially now when it is almost
impossible to buy an ordinary metro-
nome. It works on the principle of the multi-
vibrator, in that it distorts the wave shape
to produce a multitude of harmonics.
A multivibrator is essentially a two-stage
resistance-coupled audio amplifier with the
second stage coupled back to the first. By

[ ¢

5 5

1) .

Fig. \—Fundamental &ircuit of the device.

varying the size of the coupling condensers
and grid resistors, oscillations—varying in
frequency from the supersonic range to one
or so per minute—can be produced. This in-
strument is so constructed that two fre-
quency ranges are available, one in the
range required for a metronome ; the other
suitable for a code practise oscillator,

The principle may be easily understood
from Fig. 1. On the metronome range,
audio output from the 6J7 is fed to the
6C5 grid. The 6C5 output is fed through a
0.5 mfd. coupling condenser back to the 6J7
grid through a condenser of equal size.

Variable 3-mcgohm grid resistors are
provided. The frequency depends on the

RADIO-CRAFT for AUGUST,
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natural discharge rate of the resistor-con-
denser comhinations, and if necessary can be
calculated by the formwula: 1/(RgC+
R'gC’) cycles per second. Rg, C, and R'g
and C’ are the Mocking condensers and grid
resistors of the first and sccond tubes re-
spectively. )

The 6]7 is comected also as an ordinary
grid-tickler type radio-frequency oscillator,
with one exception. The lower end of the
grid coil returns to ground' through a high
resistance. When, as part of the multi-
vibrator, the 6]J7 is conducting. it oscillates
at a broadcast frequency, determined by L.
and C,. Pulses of R.IF. are thus sent out
at the multivibrator frequency.

The coil Li, L, is an ordinary broadcast
antenma  coil: the low-impedance acrial
winding is Le, the grid-tickler winding. If
this type of coil is unobtainable, you can
wind your own, on a coil form 114 inches
in diameter. Wind 90 to 110 turns of No.
28 wire on this. The grid-tickler is com-
posed of fifteen to twenty turns of No. 30
or 32 wire. This should function satisfac-
torily with the two trimmer condensers in
parallel, which serve as the tuning conden-
ser, Cy, for the R.F. oscillator. No antenna

n under-chassis view of the instrument. Control in center is fhe
. P. D. T. switch. Terminal strips help make a systematic layout

and a neat wiring job.
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By C. C. GRAY

is necessary, as there is sufficient radiation
from this coil.

The multi-vibrator frequency range is
much greater than can be obtained with a
metronome. With the values shown in the
schematic (Fig. 2) it is possible to obtain
a heat as slow as twenty per minute. By
switching in the 01 condensers, the com-
plete audio spectrum can be covered.

When the .01 condensers are thrown in
the circuit, you have a code practice oscil-
lator that 1s different. A key can be inserted
between the cathode and ground, and any
desired tone can be obtained by varying the
3-megohm potentiometer.

Any suitable type tubes can be used in
place of the 6]7 and 6C5. A 6A7 would be
particularly suitable, as you can use the
plate and the No. 4 grid as the R.F. oscil-
lator and the No. 1 grid for the multi-
vibrator control. A type 76 works very
nicely in conjunction with a 6A7.

Operation of the metronome is simple.
Just turn it on, tune it on your radio like
a wireless phono oscillator, acdjust it to the
desired beat, and your radio will click out the

(Continued on page 732)

Fig. 2 —The metro-

nome includes a multi-

vibrator and an oscil-
lator. It can be ad-
justed for widely
different frequencies
and even acts as &
code oscillator, For
higher frequencies, the
0.1 condensers may be

|
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replaced by smaller
(.01} units.
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‘Parasitic Oscillations

PART II—GETTING RID OF THE SQUEALS

By Starr Sct. DEAN STOCKETT EDMONDS, JR.

AVING determined the size of the
set, the number of stages, and the
tubes, we may now approach di-
rectly the problem of keeping para-
sitics out of these stages. \Ve have de-
scribed what form these purasitics take—a
stage or a cascade of stages on one fre-
quency acting as a tuned-plate-tuned grid
oscillator because of the presence of suffi-
cient Meedhack. Such oscillation is termed
parasitic becausce it uses power suppliced to
the tubes for amplifying purposes to gen-
erate a spurious signal.
Throughout this article mention has been
made of feedback paths and oi specific in-

A
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Fig. 2—Simplest type of decoupling filter.

DECOUPLING
FlLTER

formation on their elimination. It is now
time to see exactly where these feedback
paths lic and what circuits and construction
mcethods are effective in breaking them up.
Any amateur who has read considerably mn
an attempt to ind a cure for his oscillating
receiver 1s familiar with the usual sugges-
tions : keep the hot R.F. and ground lcads
short; keep the wiring closc to the chassis;
and use plenty of shielding. Some designers
admit that shielding is not the panacea
for all parasitic troubles, but most fail to
describe other cures. Let it be said here
that short leads are ahsolutely essential for
proper operation and stability, aml the
chassis layout should be made with this
idea ioremost in the designer’'s mind. Keep-
ing wiring close to the chassis is a good
idea, although not essential for parasitic
elimmation, and the right amount of the
right kind of shielding is very nccessary.
But there are thiree outstanding points that
determine the freedom of an R.F. or LF.
amplifier from parasitics and that excel all
others In mportance. These are the actual
design of the stage, the placement of the
parts and the grounding.

Looking first at thc problem of design,
it 1s necessary to understand what may
constitute a feedback path before circuits
may be drawn up to disrupt such paths.

.01 1
2YC 300w
RN T
" S

Fig. 3—Steble intermediate frequency stage.

Here we find that R.F. can find its way
along almost anything. Any circuit which
1S common to morc¢ than one stage, even
though it is supposed to be at ground po-
tential for R.F. and as such is heavily by-
passed, is a potential feedback path. Thus
common screen-supply circuits, the “B”
supply, the A V.C. line. and ecven the
chassis iiself may be R, carriers, even
though theoretically all R.F. is shorted out
of them and it may be almost impossible

700

to detect any at thesc places with meters.

Since meters and caleulations are of little
use (unless the scope of the average ex-
perimenter is lar exceeded) in determining
where a feedback path or paths may lic,
the only solution is 1o regard every con-
ducting line common to any two or more
stages (including the chassis) as an R.F.
coupling betwceen those stages and to treat
it as such.

The first step in recciver design then
should be obvious—as few circuits as pos-
sible should be made common to two or
more stages, The A.V.C, and “B+" lines,
and of course the chassis, will have to
remain common circuits and be dealt with
accordingly. Such atrocities as common
screen supply circuits (often used to save

. a few resistors and condensers) are totally

unnecessary and can contribute an- unbe-
lievable amount towards parasitic troubles.
Receivers that display a hopeless condition
of self-oscillation have been cured almost
magically by getting rid of the common
screen supply and substituting individual
dropping resistors and by-pass condensers
for each tube. Tt should he possihle to
eliminate all circuits common to several
tubes except those mentioned ahove—the
AV.C line, the “B4" line, and the chassis.
The latter can he dealt with by proper
grounding of circuit clements to it and

Joow
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Fig. 4—An improved screen resistor circuit.

actually grounding it as dircctly as possible.

\Where a short, low resistance connection
10 carth is impossible, a 01 wmfd. paper
condenser connected from the chassis to
the power line will usually he of great help,
and may prove downright essential in A.C.-
D.C. sets.” In the latter case, if one side
of the power line is connected directly to
the chassis, a paper condenser from the
“hot” side of the line to the chassis will
usually he necessary to eliminate signals
entering the receiver through the line, since
in these sets the isolation that a power
transformer provides is.absent. As to the
“B+" and “A.V.C.” lines, by-passing both
lines by paper condensers is escential (the
clectrolytics in the power supply are not
good R.F. Dby-passes and should on no
account be relied on to by-pass the “B+”
line for R.I.), but successful . prevention
of their operating as R.F. feedhack paths
depends  on  individual - decoupling  from
them into cach stage. We may take an
1.F. stage as an example and show how
filters may he applied.

A decoupling filter consists hasically of
a resistor in series with the line followed
by a hy-pass condenser. Time constant
of this RC combination depends directly
on the values of R and C (Fig. 2) and
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may therefore be chosen to reject all sig-
nals above a given frequency. Since the
AV.C. and B4 lines are D.C. lines and
any AC. component present on them is
unwanted, theoretically the R and C of
decoupling filters in these circuits could be
infinitely large, but they are limited by
practical considerations. In the first place,
a resistor in series with the "B4+" to a
tube drops the voltage to that tube, which
we don't want. Paper condensers are bulky;

’-
Fig. 5—The 6AC7 works well in this circuit.

so there is a physical limitation there. Volt-
age regulation in the A.V.C. line is so
poor that the leakage in a large condenser
—even one of the paper type—may cause
intolerable loss in A.V.C. voltage. More-
over, the time constant must be short
enough that the grid of the tube involved
will follow changes in signal strength with-
out excessive lag. A combination which
has proven itself {foolproof in a variety
of stages as the A.V.C. decoupling flter
is a 250,000 ohm resistor followed by a
.01 paper by-nass.

The cathode circuit of our parasitic-proof
stage may follow the same pattern as that
of any conventional L.F. or R.IF. amplifier.
Cathode bhias, by mecans of the usual cath-
ode resistor and by-pass condenser, is a
time-tried circuit and is to be highly rec-
ommended, since with this arrangement
bias tends to adjust itself antomatically to
optimum for” the existing conditions. We
should bias only up to the optimum operat-
ing conditions of the tube. Any additional
operating bias serves only to reduce the
gain. For the 6K7-6SK7 class. 300 ohms
1s about right. while 200 ohms is correct
for the high-transconductance types. A .1
mid. paper by-pass condenser should be
used.

In determining the screen dropping re-
sistor for an R.F. or L¥. amplifier, we
may choose from a considerable range—
30,000 to 60,000 oFms, approximately. This
resistor not only serves as the screen drop-
ping resistor but also, with the screen by-
pass, forms the decoupling filter for that
stage. This will prevent feedback to the
screen, provided ecach screen in the sct is
provided with an individual network of
this tvpe. Voltage divider nctworks for
obtaining screen voltage are also permis-
sible as long as one divider network does
not supply more than onc stage, except in
the case of the television pentodes 6AC7/
1852 and 6AB7/1853. These tubes display
a sharp cutoff characteristic when the
screen is supplied from a fixed source such
as a voltage divider. and so in R.F. and
I.LF. amplification. where the variable mu

(Continued on page 736)
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TUBE REPLACEMENTS

Part II.

placements in general and included a

table of directly replaccable tubes
* which require no circuit changes. While
all substitutions- listed are not identical in
every. respect their characteristics arc ap-
proximate.y the same as the original, so that
table should be consulted first when seek-
ing a substitution tube.

Failing to find a tube which may be di-
rectly inserted, we are confronted with the
next logical choice, a tube which has simi-
lar characteristics except for its filament.
The latter circuit is generally not difhcult
to modify for the accommodation of a dif-
ferent type tube. It is only neccessary to
know whether the filaments are wired in
series or in parallel, and the voltage and
current characteristics of each tube, before
the change can be made.

Receiving tubes are available in a great
many voltage and current values. Some have
been standardized and appear more often
than others. For example, the following
ratings are very common:

PART I of this article discussed tube re-

volts amperes
14 :
14 1
28 05
28 A1

2.5 8-10
6.3 .15
0.3 3

126 .15

Tubes with similar characteristics are

generally available in two or more of the
above ratings, so that a simple change in
the filament circuit makes available a dif-
ferent type tube.

The 1.4 and 2.8-volt tubes call for a D.C.
filament source and may be operated cither
from a battery or a power linc rectificr.
These tuhes arc very critical as to fila-
ment voltage and current and any changes
involving them must be made with great
caution. Some of them are filament center-
tapped so that the same tube may be op-
erated with filament halves in serics (2.8
volts at 05 amp.) or in parallel (1.4 volts
at .1 amp.). This is a con-
venience when substitution
must be made. When the
filaments are series-wired
we connect the new tube
to consume the same cur-
rent as the other tubes, and when they are
parallel operated, the new tube requires the
same voltage as the others. (Fig. 1).

Lav@. 1A 2 Bv(@.054,
Fig. t

SERIES FILAMENTS

When a high voltage (comparcd to cach
filament) is available, the filaments may be
wired in series if they consume the same
current. This is the case of the A.C.-D.C.
set and some Dattery receivers. If the re-
placement requires a different voltage but
the same current, this change of voltage
will be uniformly distributed among all
the filaments and may represent a small
and permissible percentage.

For example, having a series of .15 am-
pere tubes operated from a 117-volt source,
a defective 6L.5G tube may be directly re-
placed by a 12J5GT. The required voltage
15 now 0.3 more than the original circuit
called for. but this represents only about
5% of 117 volts and is negligible. Replace-
ments of this type which require no change
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whatsoever in line-operated receivers are
listed in Table I under “series.” '

In the above connection, note that if in
a special case a lower voltage supply is in
use (such as a 25-volt source working four
6.3-volt tubes) the percentage change when
replacing a 6-volt with a 12-volt tube (or
vice versa) is too high to be satisfactory.
On the other hand if a series of filaments
is operated from a 220-volt source, a S50L6-
GT/G becomes interchangeable with a
35L6-GT/G (7% change). The latter is
an unusual case and therefore does not ap-
pear in the table.

A typical series filament circuit appears
in Fig. 2, The sum of the tube voltages

40

2516GT 251661 6IK1 610767 &/5GT 65Q1GT
"7 ]

Fig. 2

must cqual or be less than the supply, with
the dropping resistor taking care of the dif-
ference. Suppose trouble develops with the
rectifier. A logical replacement is the
SOL6GT, identical except for the filament.

6SKT 6SDIGT &/5GT 65QIGT

Fig. 2a

The new tube consumes fcss current, so
that a shunt around it is required to avoid
damage. The total voltage is also changed.

Tubes Requiring Voltage and Current Changes

Calculations arclas fo(l)lows (Fig 2a):

E -

Ry =—= — = . = 57 ohms
I S
E 50

Ri— — = —— =— 333 ohms
I 15

The power consumption of the set is not
changed.
£0.n

v siser SSIL; IlJA’?Gz 26T 12iQ76T

Fig. 3

Another typical circuit is shown in Fig. 3.
Assume that the 128Q7-GT/G must be re-
laced with an -available 6S8Q7-GT/G.
mce the new tube now requires more cur-
rent than the original, all other tubes as
well as the series resistor must be shunted.

Calculations arc as follows (Fig. 3a):
117-102

il == = 50 ohms
3
95
Ry = ————— = 633 oluns
2L'S!

The voltage change is seen to represent
only a small percentage. Therefore, if the
line cord wiltl pass the greater filament cur-
rent safely, it need not be changed in any
way.

If the voltage had changed by-a consid-
crable percentage because of the new_tube,
it might be a good idea to siiunt the line re-
sistor rather than replace it to obtain the

now being 100, so that the scries resistor correct value. for the following reason:
should be smaller. (Continued on page 732)
TABLE 11
Dircct Replacement Direct Replacement
Original when filaiments are in Original when filaments are in
Tube SERIES PARALLEL Tube SERIES PARALLEL
1ASGT 1C5GT/G 6ST7 12SR7GT 6SR7GT
» 1Q5GT 6T7G 12Q7GT 6Q7GT
1A6 iCé 6V6GT/G 6F6GT/G
1A7GT IB7GT e 6KO6GT/G
7GT IA7GT 6W7G 12J7GT 6J7GT
1CSGT/G IASGT TAT 7B7
o ITSGT 7AS8 14B8 7B8
1C6 1A6 ” 14)7 7)7
1C7G 1D7G e 1457 757
1D7G 1IC7G 7B 7C6 L
F4 33 7C6 14B6 7B6
1Q5GT/G 1AS5GT 7C7 14B7 7A7
83 ITSGT'G 7B8 TA8
1TSGT 1CSGT 7GT 7H7
” 1Q5GT 7H? 7GT
1v 1223 7)7 7A8
3D6 3LF4 i 788
SLF4 3D6 7L7 7G7
6A5G 6B4G 787 7AB
6ABGT 6D8G 7T7 7G7
ABS 6ES 7Y4 724
6AGS 6AKS 724 7Y4
6AKS 6AGS 12A8GT 6D8G
6B4G 6ASG 12J5GT oLSG
6B6G 6T7G 12J7GT 6W7G
6CSGT/G 6LSG 12K7GT 657G
6D8G 12A8G 6ABGT 12SR7 6ST7
" 12K8G 6J8G 1273 1V
6ES ABS 14A7 7B7
6F6GT/G 6K6GT/G 14B6 7C6
" 6V6GT/G 14B7 7C7
6J5GT/G OLSG 14B8 7A8
678G D8G 1417 7AB
6K6GT/G 6F6GT/G 1457 7A8
by 6V6GT/G 3 1F2
6K7GT 7G 35Z5GT 40275
6LSG 12]5GT 6]5GT/G - 45Z5GT
0o 6CSGT/G 40Z5GT 38725GT
6Q7GT 6T7G by 4575GT
687G 12K7GT 6K7GT 45Z5GT 35Z5GT
6SR7GT 65T7 e 40Z5GT
6587 6SK7GT/G |
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NEGATIVE FEEDBACK

Calculation and Design of Audio Feedback Circuits

the uses and types of negative feedback
and the effects of ordinary types of
feedback on power output.

TFeedback as applied to most audio fre-
quency amplifiers is of the voltage type (ie.
no current or power is fed back). This
feedback is classified as “voltage” or “cur-
rent” according as the voltage fed back is
proportional to the output voltage or output
current. “Voltage” {eedback is shown in
Fig. 1-a, “current” feedback in Fig. 1-b.

R
“VOLTAGE FELDBA C-K'

AAA
vV
SIS MIGS
fa}
FEEDBACK PROPORTIONAL TO VO TAGE AC#OST R

THE first part of this article deals with

""'
]
.
1
u q
1
LA
- -t
s) “CURRENT FEEDBACK"

FEEDBACK PROPORTIONAL TQ CURRENT ACROSS By

Fig. [—The two types of feedback circuits.

The voltage fed back is usually applied to
the control grid (input grid or first grid)
of the output tubes(s) or to some preceding
portion of the signal circuit, its phase being
such as to reduce the gain. Why is this
feedback used at all? It may be applied
for one or more of four reasons:

(a) To prevent oscillation or frequency
distortion caused by positive feed-
back (reaction).

(b) To reduce wave-form distortion
(amplitude or harmonic distortion).

(¢) To provide frequency response vari-
ation as a tone control,

(d) To reduce the effects of an output
load that varies with frequency.

An example of (c) is shown in Fig. 2.

oot R
« 6/7G,68686,67c £

00!
6V6G, 616G
< poi

€ GIVES FiXBDBAIS BOOIT R GvES VARMBLE TREDLF CoNTROL
Fig. 2—Combined feedback and tone control.

Now it doesn’t just mean that you apply
some negative feedback and all the ahove
happens straightaway! “Current” feedback,
for instance, usually causes incrcased fre-
quency distortion, especially where the dis-
tortion is due to a varying output load.
Another snag is that it is often very difficult
to keep the feedback negative. If the phase
of the feedbaclk voltage is changed con-
siderably, due to capacities and/or induct-
ances in the feedback path, the feedback
may be no longer negative; it may even be

*Lecturer in Electro-Acoustics, Melbourne Tech-
nical College (Australia).
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positive and strong enough to cause oscilla-
tion at a very low or very high frequency
(e.g. motorboating or hissing)}.

A résumé of the well-known mathematies
of voltage feedback and the ‘meanings of
symbols emploved will help the recader to

understand,
¢ = fraction of the output voltage that is
fed Dhack.

M = gain between point to which fed back
voltage is applied and the output (be-
fore feedback is applied).

m =—reduced gain after application of
feedback.

m

8 = gain reduction factor or —

M

Providing there are no phase changes

then =

and this fraction f gives
14-Me
the reduction in gain.

The same fraction, f is also approxi-
mately ecqual- to the ratio between the
amounts of 'frequency and harmonic dis-
tortion after and hefore application of nega-
tive feedback. Note the “approximately”!

AN EXAMPLE OF FEEDBACK

Let us take an actual case: Suppose a
6V6G output tube operating under the usual
conditions has a power output of 4.0 watts
with a load of 5000 ohms and a harmonic
distortion of 8%. The pealk output voltage
is given by

P — E*/2R, where E'is the peak voltage
and P the power in watts.

.. E = V2PR

=V 4 X 5000 x 2
=200 volts.

As the input signal required for this
output is 12 volts (peak), the gain M is

200 2

given by — or 16-.
1 3
Suppose the harmonic distortion is to be
reduced from 8% to 2%. Then a gain re-
duction factor of 14 is required.
1

f=——
1+ Mg
1
=
a
14 163e

.:.16%:1.:3 and ¢ = .18 or 18%.

That means that at least 18% of the out-
put voltage is to he applied to the control
grid—say 20% or one-fifth to he on the safe
side. One way of doing this is to connect the
plate of the 6V6G 1o the plate of the pre-
ceding tube with a resistor which has a
value equal to four (one less than five)
times the resultant resistance of the pre-
ceding tube, its plate load resistor and the
grid resistor in parallel. If the preceding
tube is a pentede with an A.C. resistance
of approximately 2 megohms. the plate re-
sistor and grid resistors each 4 megohm,
then the resultant resistance is 2/5 megohm
and the feedback resistor should have a
value of 2/5 x 5 or 2 megohms. See Fig. 3.

RADIO-CRAFT

How will this affect the output power?
Technicians generally answer this guestion
pretty rapidly in one or two ways. Either
the answer is, “It won't affect the power”
or “As the effect of feedback is to reduce
the distortion of 4 watts from 8% to 2%
then the power at 8% distortion must be
more than 4 watts, so feedback increases
the usable power output.”” Both are wrong.

The limitations to power output are the
swinging of the output tube bLeyond cut-off

- or into the positive grid region, thus making

the peaks of the same amplitude as before,
so the theoretical output for a square-topped
wave-form input signal would not be
changed. However square waves are not
used in practice and cannot be reproduced
by loud-speakers, nor are they handled by
output transformers. How about a near-
sine-wave of constant peak value?
Supplving feedback reduces harmonic dis-
tortion, but part of the output consists of
this distortion, so the output is reduced also!
Note: If the harmonic were out of phase
with the fundamental, its removal would
increase the effective power! More of this
later. In practice it is found that (providing
the tube is uot run beyond cut-off or into
grid current) the application of cither volt-
age or current necgative feedback,.to the

ANY PENTOOE SUCHAS

fﬂas,ccaa,sz e 6V6G

-
WA
R= 2 MEG.
- 01 o085
t

§ WS
L—&' ABPROK: WLl VARY WITH TUBES

Fig. 3—Constants for given feedback ratio.

control-grid has a negligible cffect on the
power output. The closer the operating con-
ditions are to optimum, the more negligible
the effect. With pentode tubes there is gen-
erally a very slight decrease, with triodes
hardly a change.

EFFECTS OF REACTIVE LOADS

So far, all we've considered is a constant
or “resistive’” load. A loud-speaker has an
impedance that varies with frequency. There
is a fairly sharp rise of impedance around
the bass resonant frequency and also a
general rise in the “highs” due to the leak-
age reactance of the output transforiner
and inductance of the voice coil.

This rise of impedance causes a loss of
power and a reduction in distortion in the
case of a triode output tube but an increase
in power and a big increase in distortion in
the case of a pentode. In both cases there
is an increase in gain, so if the feedback
fraction ¢ remains constant, there is an
increase in the amount of fecdback. This
increased fcedback has two results: First,
there is a slight reduction in distortion due
to the feedback itself. This effect is usually
entirely masked by the sccond effect: The
power -output is decreased, not because
there is less available (there IS less in the
case of the triode), but because the tube is
no longer driven to its full extent.

At very low frequencies, the output load
(speaker impedance) drops off rapidly,
causing a drop in the available power and

(Continued on page 748)
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POWER SUPPLY DESIGN

ered by the rectifier of a power supply

includes an alternating current compo-

nent. It is the duty of the filter section
to remove this alternating current compo-
nent to a degrec governed by the use that
the direct current is to be put to. This
article will describe the commoner flter
systems and tell how to calculate a filter
systemn for a given requirement.

The amount of filtering required for a
specific purpose depends completely on the
amount of alternating current hum per-
missible in the circuit. A microphone in-
put chamnel will require excellent filtering
because any hum present in this stage will
be amplified in succeeding stages. Generally
the alternating current component cannot
exceed .005 of the direct current voltage
for microphone input circuits. An audio-fre-
gquency amplificr may tolecrate between .01
and .1 or more in the case of a class “B”
stage. Some types of photoclectric equip-
ment may tolerate 10% or cven more. Cer-
tain switching circuits may be operated
with no filter at alt and still function re-
liably and accurately. In some cases a simple
resistance-capacitor filter will be fully ade-
quate.

Fige. 1 and 2 show a typical half-wave
rectifier power supply system and a com-
plete full-wave rectifiecr power supply.
Above cach diagram the functions and wave
forms and proper nomenclature is indicat-
ed at cach point along the filter system,
the rectifier, and the transformer. By ref-
crence to these diagrams we can pick out
the various componenis of voltage, cur-
rent and frequency which are tabulated he-
neath the diagrams. Becausc of the increas-
ing impedance offered to harmonics by the
filter and as the harmonic content of the
wave fed into the filter is small, if the
filter is designed to handle the fundamental
component of the rippie frequency it will
suppress all harmonics, so the ripple due
to harmonics need not be considered.

The ripple frequency is a function of the
supply voltage and the type of rectification
used. A half-wave rectifier delivers a ripple
frequency equal to the supply frequency.
A full-wave or a bridge system of rectifi-
cation delivers a ripple frequency to the

THE direct current and voltage deliv-

RECTIFIER OUTPUT 1 FILTER DWTPUT  Z°FILTER OUTPUT
£ 0AD

2
Tt

RECTIFIER
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, ! |

By JAMES E. DOLAN

filter cqual to twice the supply frequency.
The condenser input filter is of particu-
lar value in low-current circuits because
of the fact that for a-low current drain
the hlter condenser can supply the required
voltage to the load during its discharging
cycle. By the same token, the voltage output

The complex problems of power
supply dcsign have in the past
becn considered too difficult for
the average experimenter and
constructor. Mr. Dolan has pre-
scnted a simplified and very usc-
ful system of calculating con-
stants of power supply filters.

of the condenser into a low-current load
approaches the peak value of the impressed
voltage delivered by the rectifier tube or
tubes.

This type of sct-up is cconomical as far
as transformer and rvectifier costs go, but
requires twice the filtering of a full-wave
rectiner system if the same ripple voitage is
to be attained in both cases. The cffective-

. ness of the voltage-gaining properties of the

condenser input filter decrease with an in-
crease in the current drawn by the load.
This mecans poor regulation. With a half-
wave rectifier the effect on the transformer
is such as to reduce its efficiency by sat-
urating the core and secondary winding with
direct current, making for less cfhicient
transformer operation. On the other hand,
if the current drain is small and a high
“voltage is needed, this type of filter and rec-
tifier system may be most economical and
desirable. 11 a supply is desired for the high
voltage on a cathode ray oscillograph, this
type of circuit. will answer the purpose in
an excellent manner; the cost of parts is
low, the circuit is compact, and of most im-
portance, the current drain is low and stable.
Under these conditions half-wave rectifi-

£ .la"‘f" ol ™

r.s
Il ¢
t-~ Nl €acz J

Facy Facz
4 C

cation and condenser input are not only pos-
sible but advisable.

Three types of rectificr systems are com-
monly in usc for single-phase current rec-
tification, the half-wave, the full-wave, and
the bridge rectifier. We may construct a
chart to show the characteristics of the
various tvpes of rectifier systems and in-
clude the data required for filter circuit
design. Such a chart is given in Table I:

Table I
Hali Full
Wave Wave Bridge

Eac Direct current

component 1.0 1.0 1.0
Eo«c RMS transformer

Voltage varies 111 1.1t
f.  Fundanental ripple

frequency 60 120 120

E: Pecak value of alter-

nating current conpo-

nent of rectifier out-

put variahle

factor 0667 667

The first and most important considera-
tion is the amount of alternating current
component at the input of the filter. This is

given in the above table and is a conse- -

quence of the type of rectifier used. In the
casc of the half-wave system it is aiso a con-
sequence of the amount of current drawn
and the type of fiter used. For the full-
wave rectifier the value of the alternat-
ing component. is 667 of the direct cur-
rent component; and for the bridge recti-
fier circuit it is also 067 of the direct cur-
rent component of the rectified output wave
form.

There are three types of filter circuit to
be considered in this discussion, the frst
being a filter consisting of only a choke and
condenser ; the second consisting of a two-
section filter, two chokes and two con-
densers ; the third, the resistance filter.

In considering the first filter input con-
denser, there are two important considera-
tions ; the smoothing effect, and the effect of
the condenser on the available voltage. The
actual formulac and engineering calcula-
tions involved in the calculation of the true
effects of the input condenser are compli-

(Continued on page 740)
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E..—Transformer secondary voltage. f—Frequency of supply voltage. f—Ripple frequency. Esc—D.C. voltage, average. lac—D.C. current,
average. R,—load resistance. E,—peak value, fundamental component of ripple voltage. RF—ripple percentage. C—Capacity (fareds).
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DETECTOR CIRCUITS

Part I—The Diode Detector

DETECTOR has been described as
leing a means of separating speech
or aother intelligence components
from a radio frequency carrier sig-

nal. Detection or “demodulation” is neces-
sary for practically every type of communi-
cation which utilizes a basic carrier signal
of a frequency well above the audio scale.

There are several methods of separating
the intelligence {rom ‘the carrier. Each of
these has its own particular advantages
and disadvantages which will be discussed
in turn. The most important of these traits
arc: Sensitivity, Fidelity, Signal handling
capacity and Circuit loading.

Sensitivity of a detector is its ability to
respond to comparatively weak signals and
this ability is 1measured as the ratio of
R.F. ssignal input to audio signal output.

Fidelity is the ability to handle audio
signals without discrimination against fre-
quency or amplitude. Thus a high fidelity
detector will give faithful reproduction of
the intelligence envelope of the modulated
signal.

Signal handling ability of the detector
is its ability to handle signals varying from
maximum to minimum signal strength with-
out decleterious effects from insufficient in-
put voltage and overloading,

The circuit loading is the load which the
detector circuit imposes upon the preceding

C
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By ROBERT F. SCOTT

stage. It is this factor which must often
be carefully calculated; hecause a low im-
pedance often means that the detector will
draw current, and not all preceding stages
are designed to furnish the driving power.

THE DIODE DETECTOR CIRCUIT

Perhaps the simplest and most often used
detector is the diode. This employs a tube
having only a cathode and anode or plate.
Fig. I-a illustrates a typical diode detec-
tor circuit as commonly employed in the re-
ceivers of today. A grid and triode plate are
mcluded in many such tubes, but play no
part in the detector action. Figs. 1-h-¢c-d
show the shape of the modulated input sig-
nal, condenser charging voltage and diode
current flow respectively.

The modulated signal voltage is applied
to the combination of L-C and hence be-
tween {diode) plate and cathode of the de-
tector wube. It is well-knéwn that the
plate attracts electrons (or draws current)
only when it is positive with respect to the
cathode. As the input signal increases from
zero in a positive direction, the plate is
charged positively and electrons flow from
the cathode, resulting in a current flow.
This current flow passes through the load
resistor, R, and there is a voltage drop
across this resistor. The voltage across this
resistor Wil be a replica of the positive half
of the modulated input signal. Condenser
C1, will take on a charge equal to the volt-
age across R which is slightly less than the
peak voltage of the input cycle.

On the negative portion of the input
cvcle, the plate is negative with respect to
cathode and there will be no current flow.
This current-flow is also prevented by the
presence of the negative charge on the
plate of the condenser which is connected
to the plate through the L-C network. For
the current to commence to flow, it is nec-
essary for the peak charging voltage to

Fig. I—Circuit of a typical diode detector.

exceed the voltage on the condenser for
the voltage on the plate, for subsequent
cycles will be the algebraic sum of the volt-
age on the condenser and the peak charging
voltage.

In this manner, the effects of the R.F.
will be removed from the output and the
voltage across R will constantly follow the
shape of the medulating envelope.

For the highest detector efficiency or sen-
sitivity, it is necessary that the value of R
be made as high as practical when com-
pared with the value oflp]ate resistance. The
ratio of R, to R may be made from 20 to
100 for efficiencies from 80 to 95 per cent.

USE OF CHARACTERISTIC CURVES

The average vacuum-tube manual will
supply the characteristic curves of the di-
ode detector when sinc-wave voltages are
applicd to the input circuit with various

(Continuted on page 734)
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PLANNING THE
SERVICE SHOP

is to decide just where the shop is to

be located. The beginner may set up

m hig kitchen or cellar, but when he
has progressed to the point where he is
able to go into business in carnest, we may
assume that he is interested in a store site.
Getting a business started is not always a
simple matter. Details of electric light and
power must be handled and arrangements
for paying rent straightencd out. As part
of planning the shop, the serviceman finds
it necessary to plan on stretching out his
available capital. When first starting, he
may not have a lot of money on hand, and
what he does have may quickly be usc(l up
in buying test equipment, parts and other
things.

A telephone must be installed and some-
one must be on hand to answer the phone
when he goes out on a job, for otherwise
e will be greatly limited in what he can
do. He should have a car, particularly if
he lives i the country. In a city—ior a
while—lie may be able to get by without a
car or truck, but it will be tough sledding.
1f he has a wife, girl friend, brother or
soineone who loves him enough to work
for practically nothing. that person may be
enlisted to answer the phone. Later on, he
can hire a youngster to do the job and to
do minor cerrands around the shop.

Getting a tochold is the hardest part.
After the ball is rolling, things won't be
so difficult. 1t’s like getting a stalled car
to roll; once you gather momentum, your
own motion helps to carry you along.

In the beginning you may not be so
choosy about the location selected for the
simple reason that you can’t afford to pay
the rent in a classier place. You may be
content with a hole in the wall; as the
saying goes. Small stores don’t cost so much
to rent, but they have to be cleaned up and
painted, all of which costs money and takes
time. Much can be done with ambition and
a paint hrush, A bright, shining store front
is an induccment to a customer to come in
and find out what vou have to offer. In
these days. with servicemen off to the wars,
any serviceman can make a good livmg
because of scarcity of labor ; but when times
again hecome normal there will be competi-
tion of a keen nature, An attractive store
front will help in attracting trade, and in
bucking competition. The man who is able
to sell himself and his service will be the
successful man, while the slovenly indi-
vidual who allows his shop to look like a
junk shop will find he doesn't get as much
business as he should.

The windows or window if there is only
one window, should be periodically washed
ifrec of dirt, so that the public can look
into the window and see something worth
seeing, An old collection of defunct and
dirty radio tubes thrown around willy-nilly
in the wiundow is not a good way to usc
the space. The usc of appropriate window
dressing material is of great value. If
your finances permit it, you may rig up an
ordinary cathode ray oscilloscope and ar-
range to have a periodic.trace move across

RADIO-CRAFT

THE first step in planning a radio shop

for

By ROBERT DIXON

AUGUST,

the screen, which will attract plenty of at-
tention. The first step in getting a cus-
tomer is to attract him, and a dynamic, vi-
tal window display wnll help. Later, too, a
neon sign, particularly one that flashes on
and off, will be of value.

When you have reached the point where
you have sufficient capital to branch out into
a real store and wish to sclect a site, bear
in mind that you want a location ncar con-
venient transportation if possible. For ex-
ample, in a city it s a great convenience to
be located a block away from a subway
station rather than six blocks away, mak-
ing it casy for your custoiners to get to
you and for your employces to gect to ra-
dio distributors. If you are in a town, a
location near the center of the town will
be of greatest value. If you visualize the
hub or center of a wheel and see the spokes
radiating in all directions, it’s going to be
casy for vou to get to any particular part
of the town. If you arc at the tail end
of town and somcone calls up from the
other side, a good deal of time and cnergy
1s wasted in uscless traveling on service
calls. Too often this important point is com-
pletely ignored. Servicemen don’t seem to
think much about where they locate, leav-
ing things pretty much to chance. There
may be somne justification for this, but
where a clhoice presents itself the choice
should be (other factors being cqual) that
of a central location. Just because you live
on the far side of town, it doesn’t necessarily
follow that your shop should be located
there.

In cities such as New York, where D.C.
lines are still used, it may be necessary to
arrange with the power company to bring a
special A.C. line from the street into the
shop; and 1{ 1t can’t be done. for some

$5.00 REWARD for any radlo I cannot
' Crook-
Jer, phone 2707J. 11 Ollver St. Terms

repair. - Work pguaranteed. R,
strictly ecash.
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Fig. l-~Layout of a service shop planned
for maximum efficiency in service and sales.

recason, a location where A.C. is available
should be chosen as an alternative. Other-
wise, fussing with unsatisfactory rotary con-
verters and all sorts of trouble may be ex-
pected. Most test cquipment operates. on
A.C. and the linc regulation should he fairly
good.

The lighting arrangements in the shop
should be the hest you can afford. In the
heginning they may be anything but the
best. A counter of some sort and a test
Beneh will be needed. A desk and chair will
he required, and a stool for the test bench.
And that all-important ' gadget, the cash
register, will come later. The beginner
simply may not he in a position to lay out
the money for a cash register, and a tin
box of some sort mnay be used temporarily.
Whether a tin box or a cash register is used.

(Continued on page 719)

A A well deﬂgned service bench in the shop of Mr. Roy Crooker,. St Thomas Onfaruo
1945
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RADIO VOLTAGE TESTS

May Lead to Quick Solution of Servicing Problems

tical servicing of radio and electronic

equipment because it permits rapid lo-

calization of trouble. It may be used in
conjunction with standard servicing tech-
niques, such as stage by stage testing, but
is a powerful servicing tool by itself.

An experienced man may first familiarize
himself with the general layout of a radio
chassis, noting the different types of tubes
and their location. He may, through experi-
ence, have a knowledge of the pin connec-
tions of the more common types of tubes.
Jtas then an casy and fast procedure to put
the negative test pro<d connection to the
chassis ‘and to rapidly shift the positive
test prod to the various points to be
checked for voltage.

A set may come in with the complaint
Hdead.” After tubes have been checked as
a routine measure, the set may be tested.
Turning the radio on and listening to it
wWill not -be worthwhile because there is
nothing to listen to in the case of a dead
set, unless perhaps in some cases a low
hum. Circuit disturbance or stage-by-stage
methods of testing may he employed to
check the defect. but it 1s just as casy and
in many cases more straight-forward to
check the operating voltages immediately
since they have to be tested anvhow. The
advantage of stage-by-stage testing is that
only the voltages in a stage suspected of
hcm;z defective neced be checked usually,
saving time.

Beginners don’t seem to have a very
clear idea of just what the voltage measure-
ments indicate. Time and again they make
the mistake of incorrectly coumecting a
voltmeter hetween plate and cathode of a
rectifier circuit. The hasic ha!f-wave recti-
fier circuit is shown in Fig. 1. To measure

THE voltmeter is very useful in prac-

RECTIPIER

b Medl

FIG. |

the input voltage, connect the A.C. volt-
meter hetween points 1 and 2, assuming
that you have an A.C. line. If the set were
plugged in on a D.C. line, a D.C. voltmeter
of course would be used. The voltmeter
may be a type which will read A.C. voltages
of the order of 0-150 and the input voltage
will usually be about 115. The output volt-
age of the rectifier may be about 90 to 110
volis D.C, depending on the circuit and
its condition. Usually a voltage of around
109 volts 1s normal.

If the input voltage is not present. the
trouble may be an open in a switch, a defect
in the line cord, or a poor contact or loose
wiie
and that there is no output voltage, the
trouhle may be an open in C or a lower
than normal load resistance due to exces-
sive leakage in the filter condensers or a
complete or partial short defect in the re-
cciver circuit, A D.C. voltmeter is con-
neeted at points 3 and 4 to check the
D.C. output voltage.

A fundamental principle of importance in
understanding what happens in a power sup-
ply system when the load resistance is
decreased may he better understood by
reference to a simplified diagram. In Fig.
2, a source of voltage has an internal po-
‘tential E: and an output potential E.. The
output potential appears across the load
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at the plug. If input voltage is present

By JACK KING

resistance. The internal resistance is Ry
and the load resistance is Re. If there is no
current flow in Ry there can be no voltage
drop across this resistance. The output volt-
age would then e ecqual to the internal
voltage oi the source, which is E;.. In
order not to have any current, the output
resistance or load resistaice Ri. would need
to be infinite. Now Ict us assume that grad-

ually Ru is decreased in value. As this
& }
E; ] <
| Elo :;a
FIG. 2
happens, a current flows in Ry and Ru due

to the input or internal voltage E.. De-
creasing the net circuit resistance allows
more current to flow. More current flowing
in Ry which has a fixed resistance results
m an increased 1R drop or voltage across
R: and this leaves less voltage available
for the load, since the sum of the voltage
drops across R, and R, must equal
E in accordance with Kirchofi’s Voltage
Law.

Therefore, increasing the load on a power
supply by decreasing the circuit resistance
will mean that the voltages will drop. This
drop is in the voltage across the load, while
the internal voltage drop in the supply rises.
Excessive leakage in the electrolytics, a
leaky grid condenser- in a power output tube
stage, or any circuit defect which would
cause a lower than normal resistance to be
ptaced across the power supply B plus and
B minus terminals will mecan a decreased
output voltage.

The next basic circuit of importance in
using the voltmeter for circuit analysis is
that indicated in Fig. 3. R is a series re-
sistance between the source and the load
Ri, while Re is a shunt resistance across
the load. In order for normal voltage to
appear across Ri. we must have normal
resistance between points 3 and 3, and 4 and
5. If the .series resistance is too high or

h 30

FIG. 3

the shunt resistance too low, the voltage
across Ri. will he lower than normal. I{
the series resistance is too low or the
shunt resistance too high we may find that
the wvoltage across the load is too high.
Usually, most service troubles are con-
cernéd with voltages lower than normal,
but it is important to visualize certain basic
actions so that interpretation of meter read-
ings can be more precise.

For example. if we have an output tube
in an A.C-D.C. set with weak emission the
tube cffectively has a high plate-cathode
resistance. This means that less of a load
will he placed on the power supply hecause
of the high resistance hetween the plate
and cathode and that. accordingly, there
will be less current drawn from the supply
and the output voltage will risc. Therefore,
if we found a much higher than normal
plate voltage on a tube the trouble might
be due to a weak tube or to a much higher
than normal bias on it. Increasing the
amount of negative bias on the tube would

RADIO-CRAFT

also raise the plate-cathode resistance and
decrease the amount of current taken by
the tube from the B supply.

These things are in the subconscions
mind of the experienced scrviceman when
he makes voltage measurements. The ability
to diagnose a circuit condition accurately
and  quickly using such measurenents
thereiore does not come all at once. Time
and practice is needed to acquire it.

A typical output tube circuit is shown in
Fig. 4. there was no voltage on the
plate of VT-2 the trouble might be that a
breakdown had cccurred in-C3 or an open
in L1. Disconnecting C3 and re-chécking
the voltage would permit determining
whether or not it was defective. If the
D.C. voltage rosc appreciably with the
condenser out of circuit it would he very
likely C3 was the trouble. I the socket
itself is suspected. the wire to the plate
pin could be temporarily disconnected and
the voitage from that wirc to B minus

Fig. 4—Typical pentode output tube circuit.

checked. I the voltage was high when dis-
connected and very low with the wire con-
nected to the socket, the trouble might
well be a defective socket. The socket plate
to ground vesistance could then be checked
with an ohmmeter, or by inspection.

In some cases lowering of the plate-
cathode resistance of the tube to a very
low value hecause of the presence on the
grid of a positive voltage might be re-
sponsible for the trouble. A breakdown in
Cl could cause it. Cl could bhe checked
by disconnecting it and trying a new unit
or the voltage across R2 could be tested
with Cl first in, and then out of the cir-
cuit. If it is found that a D.C, voltage
appears across R2 with Cl in the circuit
but not with the condenser out of the
circunt the trouble very likely is leakage in
Cl. The condenser would then need to be
replaced with a good unit. If the voltage
indication is obtained with Cl out of the
circuit the trouble may be a short circuit in
the wiring or gas in the output tube. The
output tube, if oscillating. also would run
into grid current and a D.C. voltage would
appear across the grid resistor. Oscillation
indications arc usually rare and the trouble
ordinarily would be a gassy tube.

Fig. 5—Points of voltage in a power pack,
If voltage across the cathode resistor of
the stage, R3, is much lower than normal,
the trouble would likely be excessive leak-
age in C2. The condenser could he removed,
the D.C. voltage again being checked. If
it is now much higher a new condenser is
required. Tf the voltage across R3 is very
high in value, the resistor may have opened
up or changed value, the tube may have
weak emission or the condcnscr has opened
(Continued on page 723)
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. They use it effectively, too, these men and women who
REC IS I 0 N Is a weapon make up Meissner's precision-cl, for many of them have
) sons, brothers and loved ones on the battle fronts. The

photographs on this page show a few of these pre-
1 M T c A R M EI- I I.l cisioneers who fight on the home front with precision
In » , y » and electronic skill as their weapons.

o
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He'sa veteran back from active service in the Pacific, but
he's still fighting—this time on the home front with the
men and women of Meissner. The traditions of precision
quality he's learning here will be a weapon he can use
after peace.

On the way to battle are these cartons of electronic war
equipment. He sends them off. with a smile, for he knows
that the work of Meissner's precision-el wilt help bring
his family together again soon,

RADIO-CRAFT for AUGUST, 1945

Precision is a family aifair at Meissner. Here a letter from the front lines
affects two families, and you can sce that it's good news that will be
refleccted in the quality of their work when their rest period is over.

— - o

-

He splits thousandths of an inch as he does his war job. The ‘‘know how'?
that he and hundreds of Meissner precision-el have acquired is one more

reason why you will be able to depend on Meissner quality after V-Day.

“Step Up" OId Receivers!

These Meissner Ferrocart
1. F. input and output
transformers arc getting top .
results in stepping up per-
formance of old worn re-
ceivers. Special powdered
iron core permitshigher Q"
with a resultant increase in
selectivity and gain, now
available for frequency
range 127-206. Askfor num-
bers 16-5728 input, 16-5730
output. List $2.20 each.

e

WEISSVER

MANUFACTURING COMPANY » MT. CARMEL, ILL,

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE

Export Division: 285 Warren St., New York; Cable: Simontrice
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Save the Battery Sets

portahle lving around collecting dust
because you can't get batteries for
it? Then dig it out!

Within a few hours you can convert it
into a four tube A.C.-D.C. set that will out-
play your original portable at its best. The
job of converting 1t will be comparatively
casy. Surprisingly few changes will have to
be made. Perhaps you have been thinking,
“Why not build an A.C.-D. C. power supply
for it, and usc the set as is. Why bother
with the problems and worries of conver-
sion?” The answer is that by converting
to A.C.-D.C. vou will have a much better
sct and one that will compare favorably
with any five-tube A .C.-D:C. set. You can
also get much higher undistorted output.

The common-sense approach to the prob-
lem of conversion would be to get a sche-
matic of the set first. In some cases, this is
attached to the chassis or cabinet. 1 that
is not the case, the manufacturer will usual-
Iy supply you with one. Then armed with a
tube manual; vou can proceed to redesign the
set. Select a suitable line-up of tubes, with
the same characteristics as the ongmal ones,
but with a six- or twelve-volt filament. For
cxample: the average battery portable has
the following tube line-up: 1A7, oscillator,
IN3, LF.. 1H3, sccond detector and first
A.Fl. and 1C5, output. For the 1A7 you
could use a 6A7 or 6A8, a 65A7, a 12A8,
a 125A7,a 7B8-LM or a 7Q7. Am one of
these types would work with suitable
changes. as they are all pentagrid convert-
ers similar to the 1A7. If possible, choose
a tube that has the same hase as the par-
ticular tube vou are replacing, The INS
could be replaced by a 6D6, 6K7, 6S7.
6SK7, 6U7, 6E7, 7A7-LM, 7B7, 7H7,
65G7. 6557, 12K7 125G7, 1251(7‘ 14A7/-
12B7, 39/44, 58. 78, cte., to name just a few.
The 1HS can be replaced by a 6B6, 6Q7,
O0R7, 6SQ7, 6T7, 7B6-LM, 7C6, 12Q7,
125Q7, or a 75, as these are all duplex-

DO vou have a good four-tube battery

* Staff Sergeant, United States Marine Corps

By EARL:T. HARTLINE*

diode high-mu triodes. The output tube can
be chosen for its output as well as the fila-
ment voltage. Tubes such as the 3217,
70A7, and 70L7 are particularly adaptable,
though there arc many others.

With the six-volt series you do not have
to change the socket. With the seven- and
14-volt tubes you have to change sockets as
well as the connections. Choose the best
line-up in conformity with tubes you have
available. For further substitutions, sce I,
Queen’s” articles on tube substitutions in
the July and August issues of RADIO-
CRAFT. An example of the tube line-up
you could use would be a 6A8, 6K7, 6Q7
and a 25A7 with a 20-watt, 250-ohm resistor
in series with the filaments. A line cord with
the 250 ohms built in would be ideal if ‘ob-
tainable.

The output transformer should be
changed to' match the speaker to the impe-
dance of the new output tube. Actually,
i _many sets this will not be necessary.

The filter choke can be a 400-ohm field
coil from an old speaker, but in an emer-
gency, 1000-ohm, 10 watt resistors have
been used with fa:rl» satisfactory results.

The two diagrams pictured show the
original set, which was a Coronado Model
476, and the converted set. There are many
models of these four tube portables which
are similar, and the changes will be practi-
cally the same for any of them. In some
cases, you might have an alignment job
ahead of you due to differences in tube
characteristics, but in many cases, you just
have to switch the lcads, put in a voltage-
dropping filament resistor and make a few
minor changes in the circuits. One trouble
that vou are likely to run into is oscillation.
duc to the differences in characteristics of
tubes. Reduction of voltages, realignment
of LF. transformers and changes in bias
may have to be resorted to, to clear up
this trouble.

FAN AN ANV AY +%'_t':__1

A7 INS IH5 K5 l }'
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Diagram of the original Coronado, and the same set after being revised to use 12-volt tubes.
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All that really is needed is a fair back-
ground in radio theory (which vou should
have, or you wouldn't he reading this mag-
azmc) and a bit of that good o' common
sense. Surprisingly enough, these two vir-
tues go far toward making a design engi-
neer out of a mechanic.

?? WHY NOT ??

Have you cver asked yourself, “Why
can’t I have this or that gadget on a
radie? Why arent programs made to
fill such and such a need?” If so, you
are a charter member of the Radio-
Craft “Why Not” club. Send us your
“Why Not’s” en all subjects—serious or
screwball, pruactical or idealistic. We
will pay $1.00 for every one we believe
will interest the readers of Radio-Craft.

You can get the idea from the “Why
Not’s” printed below. Send in as many
as you like. One dollar will be paid for
each one printed,

Why not a law compelling manufacturers
of small electric motors, lighting plants,
heating pads and other potential static-pro-
ducers to make their products non-interfer-
ing or else take out radio transmitting
licenses on them? Note well that a prece-
dent has been set in the enforced war-time
registration of diathermy machines.—~Ehner
Knoson, Kansas City, JMo.

Why not a radio which would make servic-
ing easier? Have a number of small ncon
or other indicator buttons at the back of the
cabinet, cach one connected across an im-
portant part of the receiver. If all indicators
light, the set is in good order. I{ the set
stops playing, and one or more indicators
do not light, the serviceman will be able
to locate the fault in the part to which that
indicator 1s comnected.—J. Lindgren, Los
Angeles, Calif.

Why net play soine of the recordings we
hear backicard? They might sound bet-
Eusign Jack Nelson, 5.5, “Shiloh”

\Vhy not provide a spccra] frequency for
Sowp Meller-Drammers”? Then the
“girls” in the kitchen could listen to their
lhearts’ content on fixed-irequency receivers
that would never need tuning, and others
could avoid that spot on the band.—Ensign
Jack Nelson, 5.5. “Shitoh.”

Why not put all new Hams on CW for
six months after they get their licenses?
Some start with phone the day they get
their ticket, and a year after are unable to
recognize their own call sent repeatedly to
them at 5 words per minute.—Ensign Jack
Nelson, 5.8, “Shiloh”

®
Why not have all manufacturers of radios

paste pictorial diagrams on the inside of
the cahinet showing the tube layout? Some

do it—why not all>—Joseph J. Silva,
Bridgeport, Conn.
for AUGUST, 1945
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WELDING GLASS T0 METAL

THE TRADING POST
CONTINUES!?

Sprague’s famous free buy, sell, or exchange
advertising service "THE SPRAGUE TRADING
POST” oppears on page €84 of this issue—
ond will continue to appear as long as war-
time shortages create a need for it. Mean-
while, we'll cppreciote it if you continve to
uvse Sprague Caopacitors and Koolohm
Resistors—and to ask for them by nomel

“COULDN’T

... but here it is!

If you want to have a look at the Capaci-
tors and Resistors of tomorrow, step in
and see what has been going on in the
Sprague Engineering Laboratories (if war-
time restrictions would permit!). Then it
will be easy to understand why Sprague
has been 2 FIVE TIME WINNER of the
coveted Army-Navy “E” Award!

A typical example is the Sprague Electric
Co. glass-to-metal seal. This amazing de-
velopment answers the old problem of
sealing Capacitors and Resistors against
leaks and moisture, guarding them

BE DONE’....

HUMIDITY-PROOF
SHOCK-PROOF
LEAK-PROOF

against shock—and doing it without the
use of glass bushings or adjacent metat
rings with “matched’ temperature coeffi-
cients of expansion. Actually, there were
many “'scientific’’ reasons why glass could
not be fused to metal—but Sprague not
only proved that it could be done, but doae
economically and in tremendous quantities.

This sort of accelerated wartime engi-
neering is reflected throughout the entire
Sprague line—and that means unsur-
passed quality for every unit used on
every day radio work!

SPRAGUE PRODUCTS COMPANY, North Adams, Mass.

(.Jol':bcr Soles Orgonization for Products of the Sprogue Electric Ce.)

CAPACITORS FOR EVERY SERVICE, AMATEUR AN

RADIO-CRAFT
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New Shortwave Converter

ARIOUS circuits of S.W. conver-

ters in which a triode achieved the

complicated process of frequency

changing with the minimum of com-
ponents have appeared from time to time.
Only one coil and one tuning condenser
need be employed, in contrast to the usual
method of tuning the signal circuit and
oscillator circuit simultaneously by means
of a ganged condenser. That such circuits
worked, their widespread publication is
sufficient puarantee.
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An oscilfating tube generates many har-
monics over and above the “fundamental”
to which its grid or plate circuit is tuned.
Such is the abundance of these harmonics
that one or other of them is nearly certain
to “beat” with any incoming frequency and
to produce a resultant frequency which can
be passed on to the broadcast receiver.

Many constructors tend to fight shy of
the more claborate forms of S.W. conver-
ters, such as the types emploving a heptode
or pentagrid tube. Admittedly, such types
need somme care in their construction, and
there is the added cost and complication of
two tuned circuits. Short-wave ganged con-
densers are not easily had in these days,
while the alternative—two separate short-
wave tuning condensers—are not as con-
venient to handle.

I have Dbeen experimenting recently with
a heptode to determine if it was possible to
cvolve a circuit which combined the virtues
of thc more complicated converter 1with
none of the vices of the simpler type, and
the figure shows the result.

It will be noticed that the two grids
which normally serve only the oscillator
section of the frequency changer, now be-
come the signal and oscillator eclectrodes.
The first grid is both signal and oscillator
grid, while the second grid is the oscillator
anode. The output is taken from thec plate
after traversing the whole tube. The usual
control grid, the top cap, is not uscd.

It might perhaps be thought that we
could apply a positive potential to the usual
control grid, and =o help the electrons along
on their way to the anode. Such a potential,
however, scatters the virtual cathode and
renders the tube inoperative.

The coils used are of the simplest char-
acter, just a 4-pin coil with the windings
T.i and L. These are connected in the right
direction to produce oscillations, as of
course the tube must oscillate all the time
while receiving stations. The coil, Li, may
be of 12 turns on a 174 in. diameter form,
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spaced about 4-inch per turn and L. is 7
turns of thinner wire interwound with the
other. Other coils may lie wound for vari-
ous wavebands. Regencration condenscer,
VCs, may be replaced by a 001 wid. fixed
condenser with a slight loss of efficiency.
(1 mention this in case anyone wishes to
have a “onc-knob control”.) By controiling
the depth of oscillation with a variable con-
denser, one can obtain the utmost sensitiv-
ity for stations with widely varying
strength, and this is to be recommended.
The condenser, VC:, is the usual short-
wave condenser of 0001 to .00016 mfid., and
should have a .good slow-motion drive.
VC,, of 50 mmids. capacity, is an impor-
tant adjunct, as it enahles the osciliator to
generate suitable oscillations to Leat with

the incoming frequency, and should be
carefully handled. In all cases it should
be set for maxmmum signals. HF.C, the
high-frequency choke, should be an all-
wave one, or a short-wave in serics with a
standard clioke, the short-wave being next
to the plate.

To usc the converter connect up the
aerial and ground, and join the lead marked
“outpmut” to the aevial terminal of the
lroadcast receiver. With all batteries con-
nected ("B—"" s secured through the
“A—="" connection when tlic same batteries
are used for set and converter) set the
hroadcast receiver to the low-frequency end
of the band and then tune on the converter,
It may be necessary to make a few settings
to find a spot not subject to interfcrence
from a strong local station. Onece this has
Lieen found you will not need to touch the
sct.—Practical [Vireiess, London, England.

More On Battery Set Conversions
By GERALD EVANS*

SUPPLEMENTING Mr. W. G. Eslick’s
article on conversion of old radios from
battery to electric operation, which gave
RKadio-Craft for May, 1945, a new high in
service value, a few following brief sug-
gestions will save hours of time on some
of the more obstinate cases.

If a hallast tube is used, the pilot tight*

is automatically taken care of. hut if a line
cord is used, or a power resistor, then con-
ncet a 40 or 50 qivm resistor in series with
the filament string, hetween the line re-
sistance and the rectifier filament if a cord
1ype is used, between the power line and the
power resistor if a resistor inside the set is
used. If a power resistor is used instead of
a line cord, use 30-watt or higher rating.
7But the 40- or 50-ohm resistor need only
be a S-watter. Use a 44 or 46 pilot.

Oscillation is certain 1o he experienced
on some jobs. Separate cathode resistors
and bypass condensers on 6A8 and 6K7
will be far more effective than resistor and
condenser combinations in the B plus line
of these two tubes. Even this will fail at
times. Try every known system to stop
oscillation, checking all wiring for errors.
Then if it still persists, remove the first 17
transformer from its can and change wiring
as follows: Connect start of secondary to
control grid, finish to AVC lne. Connect
finish of primary to plate, start to B-plus.
Don't make this change unless all other
svstems fail. This will stop the worst of
themn. Do not detune the TF amplifier trans-
formers to stop oscillation.

Never place the A.C. switeh anywhere
except in the chassis-to-line position. In-
stalling it between the line and filament
string will give rise to hum pickup in the
volume control to Ist audio grid. This is
only true where volume contro! and switch
arc one unit.

Install in the plate cirenit of the 6Q7
tube two resistors in series, 150,000 and
100,000 ohums. latter connecting to B-plus.
Bypass junction with .1 or .2 mfd. con-
denser. Serious hum will result if this is
omitted, and speaker is capable of low fre-
quency response, The 150.000-ohm resistor
will substitute the .2 meg. plate resistor in
6Q7 circuit. Much better results have been

¢ vans Radio Repair, Ola, Kansas.
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secured by changing 8 meg. grid resistor
of the 6007 to .5 meg. and using a cathode
resistor in iis cathode circuit, value 4500
ohms. Bypass with 10-mfd. 25-volt con-
denser if speaker is larger than 5 inches.
Five inch or smaller, a 2 mid. paper con-
denser will do practically as well. Instead
of .05 mfd. condenser feeding signal to grid
of 607, try .01. mfd. The 05 mid. will give
serious delay action to the audio signal,
and can result in distortion.

Add all filament voltages as follows: 25
volts for 23Z5, 251.6, 43, ctc., 6 voits for
cach 6.3 volt tube. Ballast or line cord
loss to malke total set line voltage add up
to 120 volts at least, allowing 4 volts for
pilot light. Try to keep total voltage be-
tween 120 and 125 volts. Multiply ballast
resistance by .3 and add result in as though
a tube. Kceping total added voltage above
120 volts may not seem important, but will
after a few jobs totaling less than 120.

Avoid the use of 1.4-volt tubes in A.C.-
D.C. conversion unless you enjoy conmie-
backs. Besides, they make a very poor cx-
cuse for an A.C-D.C. radio. No difference
will be notcd hetween the 39/44 and 6K7
as LI°. amplifier tubes. Likewise the 43
will practically equal the 2516 if a good
PM dynamic speaker is available. Bypass
the plate of the 43 with a .(06-mfd. 600-
volt condenser, the 2516 with a .0l-mfd.
(??—CLdiior) Never fail to change the
output transfornier.

If the old L. transformers were not litz-
wound, replace them with litz-wound types.
If they were litz-wound, -and indicate a
difference in D.C. resistance, replace them.
There might have been a difference orig-
inally in D.C. resistance of the windings,
but on the other hand strands may have
opened up, changing the overall D.C. re-

‘cistance, and no chances can be taken in

having to tear radio down again.

It is not advisable to change tuned R.F.
or oscillator coils. This is especially true
where the oscillator section of the conden-
ser gang is of the tracker type. Real track-
ing trouble can le encountered here.

Use a 3- to .S-meg. resistor in grid
circuit of output tube, for improved tone
range, and a 30.000-ohm resistor to screen
of 6A8 for increased sensitivity.
AUGUST,
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The precautions in installing, the defects
which need correction, and the complaints
to be serviced will not be very different than
thosec cncountered in any other type of
radio or audio equipment.

Much industrial apparatus is similar to
communications equipment in that it com-

prises industrial amplifiers and oscillator
units. This equipment includes high-fre-
quency induction and dielectric heaters, cle-
vator leveling equipment, diathermy ap-
paratus, metal and mtrusion detectors, ctc.; |
amplifiers used for spectrophotometers, fre-
quency standards and sound meters.

Although the end use to which these units
may be put will be new, the principles m-
volved will be within the ranges with which
the serviceman has worked previously and
the precautions to be observed are also typi-
cal. Included with the familiar circuits will
be found some pew and unfamiliar ones
which must be studied carefully.

The radio technician who has kept up to
date on ‘the circuits used in clectronic de-
vices as well as in television and radar,
will find himself much better prepared than
his less' wide-awake friend. Technicians who
understand the operation of clipping, dis-

criminating, scanning and pulsing circuits |

will find themselves at home. |

MORE NOVEL APPARATUS |

Control devices form a very important
branch of the industrial electronic family.
In this category we find the photoclectric
relay, timers, and contact amplifiers em-
ploving only one or two tubes. In these,
grid rectification is used in novel ways.
Although the devices are simple, they re-
quirc a new concept on the part of the
high-frequency technician, who must think
in terms of a single evcle rather than wave
trains, He must also master the grid-
controlled gas-filled tubes, the thyratron.
and ignitron, used for heavier control ap-
plications and for supplying controlled pow-
cr. Control of these tubes (by shifting the
phase of the grid in most cases) involves
a number of more or iess complex phase-
shifting. D.C. amplifiers, with their own
peculiar problems, must also be mastercd.

Heavy industrial electronic equipment in-
cluding large power conversion units such
as ignitron and tank type mercury-arc
power rectifiers, inverters and frequency
changers, call for some cutirely new ideas.

The rectifier—single- or multi-phase—is
well known to cvery radio man. Inverters
are low-frequency oscillators using gas-
filled tubes. Frequency changers are simply
combinations of inverters and rectifiers.

To the average serviceman who is used
to thinking in terms of milliamperes, milli-
watts, and microvolts, the fact that he will
now deal with power rectifiers capable of
supplying 5,000 amperes at 630 volts, will
come as a shock. The power that can be
developed equals 3,000,000 watts if the high
voltage were short circuited.

The radioman interested in such ap-
praratus would do well to obtain a good
training in this ficld. If facilities arc avail-
able through central station or power utility
sources, so much the better.

Eventually the majority of jobs done in |

mdustry will be accomplished by electron-
wcally operated or controlled machines as
many simpler tasks are being done today.
Tasks suclh as counting, sorting, inspecting,
synchronizing, and regulating are already
the duties of the electron either directlv or
indirectly. The up-to-date radio man cau |

make these pay off. |

RADIO-CRAFT for AUGUST,

Important New

CONCORD
Presentation

“Sound Equipment”—ready now—a new
up-to-the-minute Concord folder illustrat-
ing and describing our complete line of’
Amplifiers, Intercoms and Recorders
AVAILABLE FOR IMMEDIATE SHIP-
MENT.
Amplifiers—ranging in output ratings of
17 watts to 75 watts A.C.—also 6-volt
units with and without built-in phono-
graph. Complete listing of speakers,
microphones and essential equipment zlso
included.
Datercommunication Systems—master and
sub-station combinations for every pur-
pose from 2 to 100 stations. Push button
control, universal operation, “busy sig-
nal” and “call waiting light” features.
Recording Equipment—professional type
for microphone recording, radio record-
ing, transcriptions, public address.
Engineering Service—Qur engineering
serviceisatyourcommand, withoutcharge,
to answer any and all “Sound Equipment”
questions.

Mail the coupon below for your copy
of “Sound Equipment” now.

RADID CORPONATION

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

CONCORD RADIO CORP. ‘?\\‘0,
901 W. Jackson Blvd., Dept. RC-85 { ?‘?
Chicago 7, lllinois *{p°
Please send me at once copy of your new
“Sound Equipment” folder.

Name. ... oo cerueennanaans 50000008

Address..... osol < (STo13 | e¥ewaw] o) o axake o o ronx: 33

Gty ie o olelelaremelolalels X e XE State....uvuenn
ol = ——
T



World-Wide Station List

HE truth has been let out of the bag
regarding our old ciandestine trans-
mitter, Deutseher Kurzwellen Sender
Atlantik, which many thought was
being operatcd by the German underground
movement, Now it is known that 1t ‘was
operated by the allied governments to lower
the morale of the few Germans who dared
to have and to listen to a radio. lts loca-
tion has not vet been disclosed, but’it is
believed to be outside of Germany.
Another radio drama was ended with the
capture and return to England of the rene-

Edited by ELMER R. FULLER

gade, William Joyce, who became known to
the world from the German promganda
broadcasts as “Lord Haw Haw”. As this
is being written, it is expected that he will
be tried in England, not as a war criminal
but as a traitor to the British government,
of which he is a citizen,

Radio Brazzaville i1s being heard fine
husiness on 17.955 megacycles during the
afternoon and early evening. Many changes
have been made in the f{requencies and
schedules of the U. S. stations. Moscow
has been heard recently on the east coast

on 15750 megacycles about noon. VL G 4
from Melbourne is now heard at 11 to 11 :45
am. on 9.580 megacycles.

For several weeks, sun spots have had
a strong effect upon radio waves. Con-
siderable fading and wealk signals have been
cxperienced from nearly all stations. We
sure hope that this coudmon will not last,
as we arc anxious to 1)ull in some of the
transmitters that can only be heard in the
summer and carly fall. So far this summer,
nothing unusual has been heard.

All schedules Eastern War Time.

Frea, Statien Location and Schedule Frea. Station Location and Schedule Frea. Station Location and Schedule
12.040 GRYV LONDON, ENGLAND; Australla, 1:45 || 15.210 —— MOSCOW: USS.R.; 6:45 to T7:25 || 15.330 MTCY HSINGKING, MANCHUKUD: Last
1o 6§ aul. | Bl heard at 1 to 3 am; Japanese con-
12.070 CSw LISBON, PORTUGAL: heard 2:30 to || 15.225 JTL3 TOKYOQ, JAPAN: 6:15 to 8:15 pm. trolled.
g 4 pi, 15.230 VLG6 MELBOURNE, AUSTRALIA. 15.340 KNBX SAN FRANCISCO, CALIFORNIA:
12.095 GRF LONDON. ENGLAND; Near East, || 15.230 wWLWL2 CINCINNATI, OHIO: North Afrlean ’ Soulh Afriean beam, 11 to 1:03
noon to 1:15 pm: Ialy, 6 am to beam, 6:30 to 8:15 .m: 9 to 9:45 am.
1:153 pm. am; 10 o 11:43 am; 1:43 to 7:15 15.350 WRUA BOSTON, MASSACHUSETTS; Euro-
12.t10 HI3X CIUDAD TRUJILLD, DOMINICAN pm: Central Afriean beam. noou pean beam, 6:30 am 10 7 pm.
REPUBLIC; noons to 5 pm. to 1:30 pm, - ) 15.355 Kwu SAN FRANCISCO, CALIFORNIA:
12.115 ZNR ADEN, ARABIA; 11:15 am to 1:15 || 15.230 — mMoscow, U.S.S.R.: 6:33 to 7:23 Jlawailan beam. 11:30 am to.3 pm.
nm klaily. im, 15.375 GRE LONDON, ENGLAND.
12,175 == SCOW, U.SS.R.: 11:10 to 11:20 |/ 15.240 KNBI SAN FRANCISCO. CALIFORNIA: | 15420 GWD LONDON. ENGLAND: Paclfic, 4:45
Oriental beani, 4 to 6:43 pm: 7 o 6
12,180 LSN3 BUENOS AIRES. ARGENTINA; 7:15 ! 10 9 pu. 15.430 —— MANILA "PHILIPPINES: yused call
15.250 WLWK CINCINNATY, OHIO: South Amer- || CIRN inder Japauese at & pm; not
12,235 TF) REV KIAVIK. ICELAND; Sszturdays. ienn bewmn. 6 (0 8:15 hearit siunce recapture by Amerlcans
1010 10:30 Pm 15.250 WLWRI GINCINNATI OHIO Lumncan beam, (| 15.435 GWE LONDON ENGLAND ‘\llddle Last, 1
12.265 — MDSCOW, U.S.S.R.; 11:10 to 11:20 ] am; 5 tn 15
. | 15.260 @S LONDON. ENGLAND: Africa, 11:30 ‘.5_450 GRD LONDON ENGLAND “Afilea. 11:30
12270 — HAV CUBA; evenlngs. am to 3 pm. 315
12.445 HCJB Quy T , ECUADOR; evenings. 15.270 wCBX NEW YORK CITY; Emoncnn bean. || 15450 —— 5|NGAPORE ST RAITS SETTLE-
13.000 HDD QuUITO, ECUADOR: 3:45 to 4:30 am. | 6:30 am te 4:43 MENT: “ltadio Shonan.
13.650 WNR! NEW YDHK CITY; European beam. || 15.280 WNRE N'E‘“:u VDR['; IClTV hl""ﬂ'-‘ﬂ" beam. || 15,450 KKR Ia:a}ion ;mkm:vu ‘I)eard point to
i} o 8:30 pm. - h:30 am . polnt with New Y
13.050 KNBA SAN FRANOISCD, CALIFORNIA; | 15290 KWIX SAN FRANCISCO, _CALIFDRNIA. | 15.57°5 CMAS HAVANA, CUBA: 7:45 to 8:30 pm.
Bast Indies beam. 1 to 2:45 am; 3 Orlental beam, 4:25 te §:23 pm. 15.995 FZI BRAZZAVILLE. RENOH WEST
o 4:45 am: O'rl.ental beam. ¢ to || 15.290 WRUL BOSTON, MASSACHUSETTS: Car- AFRICA; 11:45 am to
f:45 pm: 7 to 9:05 p I ibbean beam. 6:13 1o 7:15 pm. 15.620 VRR6 JAMAICA BRITISH WEST INDIES
14.540 —~— PARIS,” FRANCE; heard with Army 15.300 —— MANILA, PHILIPPINES. 15.750 —— MOSCOW. U.S.S.R.; 6:45 to 7:2
g I B ot ag s o AT | 810 LsLa  BUENDS  AIRES, ARGENTIN
- K uropean b x o ARGENTINA:
TMES  WikTRR Nﬁwnmv?t?7 15 pm. e 15.310 GSP LONOON, ENGLAND, North Amer- heard mornings
14.800 wav NEW YORK csEv. lIc:n.4 7:15 am to 5 pmi Afrfea, 2| 15,905 MCD PARIS, FR ANCdE "St:}unn Paree’
18.950 — PARIS, FRANCE; "Station P 228 o 4 am. L s Calls CBS and NDBC for press re-
ealls NBC and CBS.l ‘\’v"i!h B;c:ess 15.315 VLCa MELBOURNE, AUSTRALIA.. North ports and relay hro:ldcalts from
reports. Amerlean beam, 9:45 to 11 pm. European wal thea
15.000 WwvV WASHINGTON, D, C.: U. S. Burcau || 15.315 vLQ3 sy DnEY- AUSTRALIA: 12:45 to || 17.445 KV VATICAN CITY: héard at 11 am.
of Standards; freduency. tlme and ! o, 17.700 GVP LONDON,” ENGLAND.
musical plteh; broadessts continu- || 15.325 JLP2 TUKYU. J‘P‘N- 11:30 pm. to 12: 17.715 GRA LONDON, ENGLAND
ously da¥ and night. anr. 17.730 gva LDNDDN. ENGLAND; Near East,
15.060 GWG LONDON, ENGLAND, || 15.330 WGEO SCHENECTADY NEW YIJR'K. Euro- 7:20 to 11:15 am.
15.070 GwWC LONDON, ENGLAND. Peap beam, 6:30 to 0 am; 9:15 (o [ [2.750 WRUW BO STON MASSACHUSETTS; C(en-
15105 =—— TOKYO, JAPAN: heard at 8:30 pm. }gfg ‘:’;llslgiqsni:’!‘ é"aom“%o 5”';‘5 tral ATmaeoricnn bc;;gn, 8:30 }t:o 10:15
E 113 R 5 : s
15.010 —— M;JSCOW .Udslsl 1, 15 to 5:40 pm: pans South American beam, 8 Din nbm solo 9:1 3pm uropean
15110 HCIB QUITO, ECUADOR; 4 30 to 6:30 “pm. to midnignt. 17.760 KwID SAQN hFF(AN:Z:IS(‘,lO O:LIFSQRNIA
e RAN NIA; South amerlean beam, 4 to 8:30 pm
ST RO snl{d:‘mafian hgllrﬁco pmc'};"f'::_ 17.760 KwiIX SAN FRANCISCO. CALIFORNIA;
15.120 KRCQ AN FRANCISCO, CALIFORNIA'I South American besm, 10 am 10 4
Hawallan heam. nool 1 n P,
15.130 KGEX SAN FRANCISCO, GALtFORNIA‘ 17.760 KROJ L%S‘ANGFLES. C%LI{P?_NIDA: New
ninca heam, 49 m.
e L 17770 KROJ  LOS ANGELES, CALIFORNIA:
.130 KGEI SAN FRANCISCO, H Alaskan beam to 8:45 pm,
1318 South A:\crleancgeumFng';othll:as 17.780 wWNBI NEW OGRK C|TY Sou!h American
. am,
15130 WRUL ~ BOSTON, MASSACHUSETTS; Mexl- 17.780 WRCA  NEW YORK GiTy: European beam.
can beam.” 9:30 tn 10:15 _am. 17.780 KROU 7:30 am 1o 3:30 pm
15.130 WRUW  BOSTON, mass;\cuusens Euro- : SAN ~FRANCISCO, CALIFORNM‘
pean beam. @:30 io 8 Southwest Pacific beam. pm
15.140 GSF LONDON, ENGLAND: Australla, 7:45 17780 KNBA  SAN  FRANCISCO. " CALIFORNIA:
10 10 am: Near Fast, 1:45 am to E'a"st 1ndles beam, 9:20 pm to 12:45
1:15 pm: India, 7:45 to 11:15 am. anm.
17.790 GSG LONDON, ENGLAND,
IRIER | GIREL Nﬁ“{o Vﬁ’smnnﬁl?n(:}o#c;anmg:ﬂnb?Ts 17.800 WLWO  CINCINNATI, OMI0; South American
10 4:30 | gcg;n 6 to‘G 435 pm l'.muncan beam,
k NB NEW VORK CITY; Furopean heam . im to
CRIAO WEE] 9 11:30 am: §mlll;h Tmcrlacan : 17.800 KRHO HONOLULU. HAWAII. Chinese-
hea m 1 to 3:30 pm N Japanese beam. 7 pm to 2:4:1‘nln.
15.150 KNBI SAN FRANCISCO, CALIFORNIA; oy - - 17.810 GSV LONDO NGLAND: Australia. ©
East Indles hmm. 1 to 2:45 am; = , NA b to 10 am: ,\frlca 5 to 11:i5 am;
9:20 pm to 12:45 am. " = =3 I N N7 4 ~ ' f India. 3 1
15.150 WNBI NEW YORK CITY Brazlllnn beam, s 17.820 APH ALLIED HEADQUARTERS IN
11:4% am to 12 ITALY: heard mornlnzs with press
15.155 SBT STOCKHOLM SWEBEN 11 to 11:55 3 reports for New Yo
] ] — i || 17.830 wCBN NEW YORII( ?)IL,Y Europenn beam,
5.160 12K T T | am to pm.
15070 TGwA Gﬂ';}'g,“,{“L';*g,-ThMrgugTﬂE;,"A,f;‘. =\~ U [| 17.870 - 6rP LONDPNi ENGLAND: Africa, 11:30
¥ am 10
15.180 GSO Lé”ﬂ‘dli’h” 'E?«"&T'A‘#ﬁn: Paclfic. & to || [ 17.955 WLWLI CINCINNATI. OHI0: South African
& am: Sputh America, 12:15 to = R beam. 10 to 11:43 am: noon to
345 pm; ]'mlln 2 to 4 am, & 3 1:30 pm; Furopean beam. 6:30 to
15150 CBFZ  MONTREAL CANADA ) 71| 18.005 cra LoNBON ENGLAND. ™
15.180 wWo0O0C NEWO YnmnK 1iTY European beam. o3 \ ’ 18080 GvVO LONDON. ENGLAND: South Amer-
15.190 KROJ LOS ANGELES. CALIFORNIA: £ = 1{;.}57 "t)olsqﬁnmp:mlo to 11:15 am;
ﬁ:x"mhwcst Pacific beam. 4 to 5:45 \ TS DR B'ﬁ@‘{'?@,‘é&’,‘ (NETHERLAND
15,200 wLwSI CINGlNNATl QOHI10: South Amerlcan .
g B o NEW YORK CITY: European beam,
{henm: AT ol Am 115 to Suggested bu: Gus Britzman, Houston, Mo. || 18-160 WNRA 7 am to 4 pm.
15210 KGEX SAN. FRANGISCO. ‘cauronmn. el " d 3 ¢ 16.180 WLws2 CINCINNATL OHIO: South Amer-
Phiiipntne heam. 5:15 tn 11:15 pm. Hello, are you the new eye doctor ome
wBo0s J g T . 5
L3200 ‘"},ﬁ},?.,eaﬁ,“?s.‘.‘f'{;‘%;‘},'ﬁm,ﬁ“"* quick!" {Continued on page 728)
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IT'S NE YOU’LL FIND THE

et GONTRO

InIRC'S New CENTURY LINE

HERE'S WHY ... In order to keep Servicemen supplied
with the volume controls they require for a vast
majority of their replacement needs, IRC recently
introduced the ""Century Line.” Through con-
centration of manufacturing efforts on these carefully
selected, one hundred controls you are assured
sufficient quantities in a selection that will solve
over 90% of your day-to-day service problems. All
controls included in the "Century Line" are of the
same high IRC quality for which the industry hay
always shown preference.

HERE'S HOW...To select the right control for the job
at hand, look up the make and model of the set in
the alphabetical listing in IRC's Volume Control
Replacement Manual. Chances are you'll find the IRC
control number listed right there. If however. an
exact duplicate is called for, one further step is
n';cessory. Look up the "J" number (exact duplicate)
in Supplement No. 1. Directly opposite the dupli-
cate part number you'll find the IRC “Century Line™
number you can use for satisfactory replacement.

It's as easy as thott

If you do not have an IRC Volume Control Reploce-
ment Manual or o copy of Supplement No. 1 you can
readily obtain one from your IRC Distributor—or by
writing direct to Dept. 25.H.

=

Y 1(R)C

i
¢ mange ©

a,

-

-
7
“

& INTERNATIONAL RESISTANCE (O.

401 N, BROAD STREET . PHILADELPHIA 8, PA.

IRC makes more types of resistor units, in more shapes, for more opplicotions

than ony other manufacturer in the world.
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Japan knows the magical efficiency of

Detrola-built mine detectors and other
electronic devices. With the cclipsc of
the Rising Sun, Detrola will manufac-

ture distinctive radio and television

REMEMBER AND BUY IN THE 71H!

receivers . .. sturdy record changers...

all of unparalleled value.

DETROLA RADIO

DIVISION OF INTERNATIONAL DETROLA CORPORATION
DETROIT 9, MICHIGAN
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Medium Duty
Power
Switches

® 7' amp.115V.60 cycle A.C, ® 25,000 cycles of operation
without contact failure
® Voltage breakdown 2500 V
to ground D. C. @ Fixed stops to limit rotation

® Solid silver contacts & 20° indexing

Centralab medium duty power switches are now available for
transmitters (has been used up to 20 megacycles) power supply
converters and for certain industrial and electronic uses.

It is indicated in applications where the average Selector Switch
is not of sufficient accuracy or power rating. Its accuracy of con-
tact is gained by a square shaft, sleeve fit rotor, and individually
aligned and adjusted contacts. It is assembled in multiple gangs
with shorting or non-shorting contacts. Torque can be adjusted
to suit individual requirements. Furnished in 1 pole ... 2 to 17
positions (with 18th position continuous rotation with 18th posi-
tion as "off"); and 2 or 3 pole . . . 2 to 6 position including “off".

R
1 IF‘ \ y
‘i | » 1 n

Division of GLOBE-UNION INC., Milwauvkee

PRODUCERS OF\‘TuriahAle, Il!os!ﬂqn: ® Selector Switches. ® Ceramic Copacitors ® Fixed and Variable ¢ Steatite Insulators and
e o - - e - 2

r
i

Tver Mica Capaciters
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R A D I A RT v I B R A'I'o R S INDIVIDUALLY ENGINEERED
FOR PROPER REPLACEMENT

716
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The high quality of RADIART VIBRATORS is.well known to servicemen everywhere. That
high quality has characterized all Radiart Products that have been and are being used
by the Armed Forces on all fronts. As production for civilian users expands it will continve
to increase the demand for RADIART VIBRATORS.

LIMITED SUPPLY UNTIL V-] DAY

While production for civilian users may increase
gradually, by far the greater part of our produc-
tion will continue to be required for U.S. Armed
Forces. We must and will meet all of their
schedules on time.

FEWER VIBRATOR TYPES SIMPLIFIES STOCK PROBLEM

By eliminating many little used types of vibrators
Radiart has been able to increase production of
oll popular types. Now the dozen or so types of
RADIART VIBRATORS necessary for over 7/8ths
of all replacements are more readily obtainable.

Consult the Radiart Vibrator Catalog for complete information
on all vibrators for all installations. The Radiart Line is the most

complete for all replacement purposes.

Radiart Corporation

3571 W. 62nd STREET « CLEVELAND 2, OHIO
EXPORT DIVISION:

25 Warren Street ¢ New York 7, N.Y.
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New Radio-Electronic Devices

SEALED METERS

General Electric Co.
Schenectady, N. Y.

HIS uwew line of 2%-inch

hermetically sealed panel in-
struments is housed in steel
cases and immune from the ef-
fects of humidity, moisture,
chemical  {fumes, and other
harmful agents.

In obtaining a hermetically
scaled enclosure, a thick, spe-
cial, strain-free glass window is
sealed 1o a metal ring, obtain-
ing a glass-to-metal scal. and
this in turn is scaled to a case
by a soft-soldered joint. Her-
metic sealing of the two ter-
minal studs is obtained by a
glass-to-mctal seal Dbetween
caclh metal and metal eyelet.
The whole hermetic assembly
is scaled to the stcel base by a
silver-soider operation.

S

The metal base is secured to
the case by mecans of a syn-
thetic-rubber gasket that s
coated with a special sealing
compound. The seal is obtained
by a crimped-over mietal ring,
which compresses and retains
the gasket.

The final assembly is evacu-
ated, filled with an inert gas
through a seal-off tuhe located
in the base, and is sealed off at
a pressure slightly above at-
mospheric.

Made for flush mounting on
nonmagnetic or steel panels,
these new instruments incor-
porate the standard 214-inch in-
ternal-pivot element in a steel
casc which shields them from
stray magnetic fields. They are
capable of withstanding a
thermoshock test of at least
10 alternate exposures in salt
water at 85 C and then at zero
C, without evidence of mois-
ture penetration or damage to
the finish or enclosure.—Radio-
Craft

SIGNAL GENERATOR

Radio City Products Co.
New York, N. Y,

MODEL 704's range is from
95 kilacyeles to 100 mega-
cycles. Fundamental {frequen-
cies are continuously variable
from 95 kilocycles to 25 mega-
cycles in five bands. Calibra-
tion is€accurate to 2% per band

RADIO-CRAFT

for

up to the broadeast band and
within 3% for high frequency
bands.

Model 704 has a planetary
drive condenset with direct

reading calibration. Qutput can
be modulated or ummodulated.

Self-contained modulation is
cither 400 cycles or 1000 cveles
sine  wave which modulates
carrier. Either is available for
external use,

Protective features of the
RCP Model 704 Signal Gen-
erator are: amutomatic shorting
of all coils not in use; individual
shielding of R.I%. circuits, coil
assemhly and attenuator; over-
all steel case, chassis and panel.

The five step ladder attenu-
ator is used for controlling out-
put. Modcl 704 has a convenient
pilot-litc  “on-off”  indicator
and a double-fused line cord.—
Radio-Craft

NEW RESISTORS

Ohmite Manufacturing Co.
Chicago, lllinois

THE Series 82 and 83 are two
new precision resistors—ad-
ditions to the group which now
mciudes Series 71, 81 and 90.

The new units may be mount-
ed by means of a through-bolt.
The Ritcohm 82 has two lug
terminals at one end firmly fas-
tened by screws. The Riteohm
83 has radial wire leads,

Both new units are pie-wound
to 1% accuracy. Specially enam-
cled alloy resistance wire is non-
inductively pie-wound on a non-
hygroscopic  ceramic  bobbin

!

which has a hole through the
center for a No. 6 screw. After
being wound, the units are vacu-
um impregnated with a special
varnish which provides addition-
al insulation and thoroughly
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protects the winding against hu-
midity. The resistors can be
supphed with a varnish coating
contaming a fungicidal agent,
thus making the units particu-
larly ‘suited for use in the trop-
ics.

The Riteolun 82 is available
in three sizes—11/16" diameter
by 118" long, 1 7/16” long or
134" long for the 2, 4 and b pic
units  respectively. The mini-
mum resistance is .1 ohm for all
units and the maximum is 400,-
000 ohms for the 2 pie unit, 750,-
000 ohms {for the 4 pic, and a
resistance of 1 megohm for the
6 pie unit.

The Riteohm 83 is available
in three sizes—14” diameter by
7/16" long, $4” long or 1” long.
The first two units are 2 pie
while the third is a 4 pie unit.
The minimum resistance is 10
ohms for all units and the maxi-
mum is 200,000 ohms for the
small 2 pic unit, 400,000 ohms
for the large 2 pic, and 800,000
ohms for the 4 pie unit.—Radio-
Craft

SPECIAL METERS

Woeston Eiectiical Instrument Corp.
Newark, N, J.

A.C. clectrical measuring in-
struments can now be fur-
mshed with special forms of
compensation to maintain their
accuracy over the broad fre-

quency range of from 25 to
3000 cycles, a wider range than
has hitherto been obtainable.

A.C. instruments with their
special compensation are widely
used by the armed forces, and
will prove highly advantageous
to industry in those applications
using power frequencies above
60 cycles, with the smaller as-
sociated transformers, higher
speed motors and simpler. recti-
fier filter systems. Not only do
they afford broad measurement
flexibility, but also the rugged-
ness and dependability of the ba-
sic moving iron vane and dy-
namometer type measuring in-
struments.

These Weston frequency com-
pensated instruments are fur-
nished as ammeters, voltme-
ters and wattmeters in hoth the
portable and switchboard types;
flat compensated up to ‘1000,
2000 and 3000 cycles.—Radio-
Craft 3

RAILROAD SPEAKER

Jensen Radio Mfg. Co.
Chicago, Illinois

"YPE NJ-300 Reproducer

was oniginally designed for
Navy use as a loud-speaker
and microphone (talk-back) but
has been developed for all types
of railroad use in locomotives,
cabooses, signal towers, and out-
doors in railroad yards.

This reproducer consists of
the Type NF-300 unit enclosed
in a special railroad-type cast
aluminum case. It is capable of
withstanding shock and vibration
as well as prolonged exposure to
smoke, dust and the elements.

: Pd. |

Three holes in the basce provide
for mounting in any position.
Provision is made for instala-
tion within the case of an her;
metically sealed impedance
matching transformer.

Because of case design, wind
noise pick-up, when used as a
microphone, shows a reduction
up to 6 db as comipared with the
conventional type of loud-speak-
er. Voice coil impedance is 12
ohms nominal value ; power han-
dling capacity for speech is 10
watts.—Radio-Craft

COIL DOPE

American Phenolic Corp.
Chicago, lllinois

MPHENOL Polyweld “012”
f"\is pure polystyrene in solu-
tion, adapted to “doping,” coat-
ing, impregnating or sealing for
very-high and ultra-high fre-
quency as well as for general
clectronic applications. It will
not disturb circuit constants
when used on coils, ceramics,
wire or insulation. Non-hygro-
scopic and therefore moisture-
repellent, it does not normally
support any fungus growth, an
important point in  “tropical”
apparatus,

The power {actor ranges
from 0.00028 to 0.00033 in the
frequency range .01 through
3200 megacycles and assures its
low-loss qualities in that spee-
trum. The dielectric constant is
flat through the same range.—
Radio-Craft
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Radio-Electronic Circuits

A NEW “MYSTERY"

Figure |

This circuit was published, in
part, in Radio-Crafi for June
1944, Page 552, under the head-
ing: “A Whale of a Tube”

Since that time a further
study of the regencrative detec-
tor circuit, together with exper-
imental work, have revealed
some features which we think
would be worth consideration.

In the first place, the tickler
coil has been discarded as it was
found to be oi no value; but
here is the {eature which seems
to be the real McCoy:

It is the only regencrative
detector circuit which employs
two tubes coupled in cascade,
and for this reason hoth the in-
itial signal and the regencrative
branch circuit pass through'two
successive stages of awmplifica-
tion—thus placing the detector

circnits. Hook-ups which show

l

Radio-Craft welcomes new and original radio or electronic

over previously published circuits ure not interesting 10 us.
Send inn your latest hook-ups—Radio-Craft will extend a one-
year subscription for each ene accepted. Peneil diagrams—
with short descriptions of the circuit—will be acceptable,
but must be clearly drawn on a good-sized sheet of paper.

ne advance on or advantages
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circuit as a whole in the super-
regenerative class. All other re-
generative detectors employ
only one tuhe, and must neces-
sarily dcliver lower overall per-
formance.

The four stages of tuning
shown on the schematic provide
selectivity equal to that of a
superhet.

This sct has been in success-
ful operation for over a year.
Just ‘how well. it matches up
with Armstrong’s super-regen-
crative circuit—who can guess?

Raveu W. MARTIN,
Los Angeles, Calif.

(A number of readers have
inqitired about the circuit in
which the “Whale of a Tube”
was used. We would like to hear
what results you get with it.—
Edilor)

SUPER-REGEN

Figure 2

This powerful sct has picked
up stations {rom all over the
world. 1 have also picked up a
few M stations.

The set itsclf is built in a
metal cabinet and a 10 inch PM
speaker is used.

The circuit is composed of an
R. F: amplifier, super-regencra-
tive detector, a driver and a
push-pull output stagce.

The selectivity and sensitivity
is due to the novel super-regen-
crative dctector. This circuit is
unusually stable.

I'eaxk Cinx,

Brooklyn, N. Y.

PHASE INVERTER
Figure 3

I saw a phasc inverter circuit
in vour November 1943 Ques-
tion Box. A 0SQ7 was used
in the so-calicd “kangaroo cir-
cuit.” You statc that it is the
only inverter circuit adaptable
to these tubes. This is not truc.

The attached circuit is typi-
cal of one that has heen used
commercially by scveral receiv-
er manufacturers. Used with a
crysial pickup it has plenty of
gain and power output. There is
nothing critical in its construc-
tion to make it difhcuit for the
home constructor. The 13.000-
ohm resistor and .05 condenser
across the output transformer
may be dispensed with if a good
output transformer and speaker

valuable witlt such ecquipment as
may be available today.

Rovy L. GALLAGHER,

N Kenstugton, Penna.

(The intention of the 1943
item was to state that the “kan-
garoo” was the ouly circuit .in
which one tube such as the
6SQ7 could be used to supply
out-of -phase voltage to a pusl-
pull stage. The circuit shown
is a standard one in which a
double triode is commonly used
instcad of two 6SQ7's—Ed-
itor)

TONE COMPENSATOR

Figure 4

Althiough tlhis circuit uses
quite a few parts, it is veally
worth it, as almost any desired
frequency response may he ob-
tamed.

I feed this compensator into
a 6N7 phase inverter and then
into a pair of 6L6's. The re-
sult will please the most criti-
cal car. The circuit forms two
channels: one for highs, the
other for lows and they may be
combined in any proportion.

Keep all leads short and
shield the longer ones. A vol-
ume contrel may be placed at
the input to the comnpensator
or in front of the next stage.

Crr. Kurt A. MALER,
Camp Crowder, Missouri

2-CHANNEL RADIO
Figure 5

Here is a novel hookup using
two 19-type tubes. Note that
two tuners in parallel are pro-
vided hy the first tube, the sec-
ond tube being two A.F. ampli-
fiers in series.

Many uscs will suggest them-
sclves. For instance, [ can tune
in both sides of a plane or ship
conversation, elc., by merely
tuning one stage to each fre-
quency being used. Also, T can
switch into the circuit one stage
ouly at a time.

Grorg: HIRSHFIELD,

are used, but may be found Brookiyn, N. I
Fig. 2, above—b-tub n. Fig. 3, below—Converter circuit - " -
iq. 2, above—b-tube superregen. Fig. elow—Converter circuit,
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Fig. 4, beloww—A tone compensation circuit. H H
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PLANNING THE SERVICE SHOP
(Continued from page 705)
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a daily trip to the bank. is advisable, par-
ticularly in large citics wherc crooks are
very conunonly encountered. Don't leave
money lying around, nor make an obvious
show of cash in dealing with the public.

Another important,” but practical busi-
ness point, is that of locating the cash
register when you do finally acquire one.
Put it i the back of the store. It is also
desirable to have the counter or work hench
towards the back. If the customer starts to
walk out of the shop with a midget radio
under his arm, without paying for the re-
pair (or new sct) the distance that must
be traversed hetween the counter and the
door will mean-that a certain amount of
time will be required for the crook to get
out of the store. More often than not, if
vou look up and see the set disappearing
and yell bloody murder, he wilt drop it like
a hot cake and run. Some bartenders keep
a baseball bat behind the bar, and one be-
hind the counter is not a bad idea. In a
large city especially, all kinds of screwballs
are on the loosc. Trust no stranger. Be
gentlemanly, courtcous, but irm. Watch out.
In a small town, where they haven’t for-
gotten the Ten Commandments and every-
one knows cvervone else, or in the suburbs
of a city, the situation may be very differ-
ent. and for the better.

A bell arranged to ring when the front
coor is opened is also another valuable and
worthwhile idea. If you are selling midget
scts, have the line cords facked dowm, so
that it will be somewhat difficult to remove
the radios without attracting attention,

The planning of the shop will be directly
related to vour planned scope of activities.
1f you plan to sell sets as well as service,
or to have booths where customers can lis-
ten to records, more space will be required.
In congested city districts, space is at a
premium and must be used efficiently. Rents
are high. Your original service shop may
evolve gradually into a shop wlere sales
arc important as well as service. In many
cases sales become more important. As you
gain cxperience in selling the public, you
can branch out and sell appliances.

A service and sales shop is shown in Fig.
1. Note that the console-type radios, which
can’t readily be taken out, are put up front,
while the midget sets and records are to-
wards the rear. An office communicator is
used ‘for communicating between the rear
of the shop and the servicing section. Un-
important details have been omitted from
the drawing. To get to the rear of the
store and to buy something cheap, such as

Fig. 2—A service bench. A—Books and man-
uals. B—Antenna jacks. C—Tube Tester. D—
Signal Generator. E—Multitester., G—Loops
for tools. H—Electric outlets. J—Drawers.

RADIO-CRAFT for AUGUST,

. Brand new post-war design
pre-war model.

positively not & “wermed-ovor”

e cecritd

"VOMAX"

Providing amazing advances in
tadio recciver servicing, YOMAX is
new and fresh as today, It's not an
“improved" pre-war model. YOMAX
is a brand new instrument born of six
years' direction of classified (tecret,
confidential, restricted) design and
production projects for Air Corps.
Army, Navy, OSRD. . . . spetial
equipments designed and produced
for F.C.C., C.A.A. and other govern.
ment agencies. Into it has gone the
distilled genius which won Grand Prix
at 1937 Paris International Exposition

wooa

&
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. Honest, factual accurscy: 23% on dei L 5% on ac.:

. More than an “electronic”” voltmetor, VOMAX is a true vacuum

tube voltmeter in every voltage/vesistance/db. function.

. 3 through 1200 volts d.c. full scale in & ranges at 50. and in

b added ranges to 3000 volts at 125, megohms input resistance.

.3 through 1200 volts a.c. full scaln in 6 renges at honest effective

circuit loading af 6.6 mogohms and 8 mmfd.

. 0.2 through 2000 meqohms in six easily read ranges.
. =10 through 450 db. (0 db. = | mw. in 600 ohms] in 3 ranges.

1.2 ma. through 12 amperes full scale in & d.c. ranges.
Complete signal tracing from 20 cycles thiough over 100 mege-
cycles by withdrawable r.d. diode probe. .

. Absolutely stable—ons tcro adjustment sels oll renges. No

probe shorting to set a meaningless zero which shifts as soon as
probes ore separated. Grid current crrors Completely sliminated.
20w
through 100 megacycles: £ 2% of full seale. £1% of indicated
resistance value.

. Only five color-diffarontistcd scales on 43" D'Aronvel meter

for o total of 18 ranges eliminote confusion.

. Meter 100% protected ogeinst overlood burnout on /volts/

for McMurdo Silver for the world's
best radio receiver.

That sums up VOMAX in a nut-
shell. 1t's the most complete answer
to radio servicing and design ever
offered . . . conceived and built by
a world-famous receiver engineer
specifically for receiver servicing. It
starts where all competitive instru-
ments leave off.

Deliveries begin in August upon
AA-5 or higher priority. Better place
your order with your jobber taday to
insure early delivery . . . be first to
get radio’s newest, most complete
“service station” all in one small,

ohms/ db.

others to copy.
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Possessed by na olher instrument,
thete are festures only Silver can give
you = revolutionsew faaturar for

N Y Fnas Sibier

STREET.

easily carried instrument. By itself
VOMAX is the key to service profits
for you.

NET PRICE  $59.85

OVER 34 YEARS OF RADIO ENGINEERING ACHIEVEMENT

CONNECTICUT

HARTFORD

a tube, a customer must pass the console
radios and midgets. In passing, his eye may
he attracted to a set, and there you have
a potential purchaser of a receiver.

The booth used for playing records is
a very profitable addition to the shop. It
should be well constructed. It is desirable to
use heavy wood and sound-absorbing mate-
rial. The main thing is absence of excessive
reverberation and barrel effect, and exclu-
sion of noise that may be present outside.
The music lovers won't mind standing in-
side the cramped space of the booth; some
of them seem to love it. To compensate
for some of the deficiencies of the booth,
the amplifier should be equipped with bass
and treble controls to permit altering the
tone to fit the individual's ears. A high
quality heavy-dutv speaker such as the Jen-
sen 12-inch job, which will not rattle on
bass, should be used. A pair of type 45
tubes in the output will give plenty of un-

1945

distorted signal power and triodes are far
better for purity of tone than harmonic-
gencrating pentodes.

As for the service bench, every techni-
cian has his own pet ideas and the bernich is
usually more carefully thought out than the

_points mentioned ahove. Little will therefore

he said about it. In the beginming, you may
have only a volt-ohmmeter, signal genera-
tor and tube tester—the bare essentials.
Later, you may add a condenser bridge, fre-
quency modulated generator, oscilloscope
and signal tracer. A convenient gadget is a
wood strip about 34-inch thick run across
the top of the test hench. The strip has
mounted on it tip jacks which are wired to
the antenna. The set on the bench can then
be connected to the antenna by means of a
test fead which has an alligator clip on one
end and a phone tip for plugging into the
tip jack on the other_end. A typical arrange-
ment is shown in Fig. 2,

719



TRY THIS ONE!

POWER PACKS

MODERNIZED
Figure |
Most early  all-electric  re-
ceivers used scparate power

packs. Only a few changes need
be made to apply them to up-to-
date circuits using modern
tubes.

The *80 socket can be replaced
with a five-prong socket for a
type '84. As shown in the “new”
diagram, the five-volt rectifier
winding is connccted in series-
aiding (found by trial) with a
1.5-volt winding, the total being
the heater supply of all 6.3-volt
tubes including rectifier. (This
is also an economical method of
converting auto radios.)

The second filter choke can
be replaced with a speaker field.
If the old sct had a dynamic
speaker obtaining excitation
from the power pack, the speak-
er can still be used. It will usu-
ally be necessary to discard the

i
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REWIRED POWER PACK FOR
63V TUBES

Figure |

output transformer — usually
wound for triode output tubes—
and use one matched to the out-
put tube desired and the voice-
coil resistance of the speaker. If
the old set had a type 47 output
tube, the transformer may be
suitable for modern pentodes.
With low-voltage “B” elimi-
nators, it is possible to connect a
3000 ohm AC-DC type speaker
ficld across the 90 volt output.

In converting auto sets, the
voltage divider is left connected
but its taps are disregarded.
Thus only four connections be-
tween power supply and sct are
needed. By making common one
side of the hcater winding and
B—, this is cut to three.

An old “B” eliminator can be
used to restore opcration of
A.C-D.C. sets when rectifier
tubes are not availahle. This is
especially true of 2575 or 25Z6
tubes which may have good

720

Radio-Craft wants eriginal Kinks from its readers, and will

award a seven-month subscription for each ene published.

To be accepted, ideas must be new and useful. Send your
pet short-cut or new idea in today!

lheaters but open cathodes. Leave
the tubes in the set to complete
the heater circuit and connect
the catliodes to the 90-volt tap.
If the rectifier was used as a
voltage-doubler use the 180 volt
tap. If the tube heater is open,
bridge the ends with a resistor
of proper value, or simply short
them, disconnect the leater
series resistor and replace with
a suitable lamp bulb,

E. E. YOUNGKIN,

Altoona, Pa.

SLIPPING DIALS ~

In the majority oi sets manu-
factured during the past ten
vears, the method of moving a
dial pointer in concordance with
the tuning condenser has in-
variably been by iecans of a
dial cord or cable.

Eventually the cord loosens
or expands sufficiently so that
the condenser moves but not the
pointer.

Here is a remedy for that
condition. Prepare a solution of
gasoline and resin. Brush this
on the cord, revolving the dial
as you do so. The gasoline will
evaporate and leave the resin
in the cable, which in average
cases is sufficiently frictional to
do the trick.

Anpy R. Harcag, Jr,
Birdsboro, Pu.

(Transformer oil and resin
has also been used with excel-
lent effect.—Editor)

COIL WINDER

Figure 2

Here is a simple jig for coil
winding that can be easily at-
taclhed to the flywheel of a sew-
ing machine. The author has
wound power and output trans-
formers quite satisfactorily
with it

Two stove bolts form the
means of fastening the board
to the flywheel. The board used
was 6x6x 3 inches, but this
will vary with the machine used.
If possible. the bolts can also
he used to prevent the shuttle
clutch irom locking so that the
sewing mechanism is inopera-
tive,

Various sizes of cores may
be accommodated by varying
the size of the block A, which
is fastened to the jig by the
screw. Spring clip B is neces-
sary to hold the bobbin securely.

For counting the turns, the
shuttle winding wmechanism o

ihe machine is useful. It {fre-
quently has a reciprocating arm
to help in threading the hobbin
evenly, which moves back and
forth slowly. On this particular

TDANOLE | 48
l /] CLIP OF
' NN SorinG
| HeraL

— [TOVF BOLTS(2)
Figure 2

machine, the author used one
complete cycle of this arm to
correspond to 36 turns of the
flvwheel. Counting the number
of turns was thus casily accom-
plished.

ALLEN W, JAcksox,

Edmonton, Alta.

SOLDERING IRON
Figure 3

Finding trouble in locating a
good 32-volt soldering iron, I
decided to construct one. I had
on hand a burned out iron, and
had to make a 32-volt element
for it. T chose a length of a
110-volt hot-plate element which
would make a bright-red glow
on 32 volts. If the wire should
hecome uncoiled, recoil it tight-
ly on a Y-inch rod. One end
is unwound for about 2 inches,
and the other end long enough
to come back along the coil.
Leads are then connected to the
ends.

I used mica to insulate the

£noor
JOLBETING 10N TUBE SR OHCTGED o (vD

BENIND IRON
.
el =
—
Puri BACK AND DU T RARD 7O
APPLY 2 TURNE OF MICA TO MINDING

Figure 3
wires, having nothing better
on hand. Tape covers the

splices, and the mica (of me-
dium thickness and 3 inches

RADIO-CRAFT

longer than the element) is
wrapped around the complete
element. The mica may first
be rolled over a peuncil, making
it easier to handle. Two mica
layers are wrapped around the
element, then between the leads
and then around the whole as-
sembly. A mica disc at the end
of the tube prevents shorts ef-
fectively.
" Howarp F. BoyLEg,
Fivian, §. D.

LOCTAL PLUGS

Servicemen and experiment-
ers have bheen making plugs
from tube bases for years, but
when it comes to loctal tubes it
i1s hard to tell where tube stops
and base begins. I have de-
vised the following method:

Take a three-cornered file
and make a scratch all the way
around the glass at the top of
the metal baud. About the sec-
ond time around the glass will
part. Cut off the tube elements
and brighten the tops of the
pins. (A small flat ignition file
1s best for this.) Leads can
then be soldered to the pins
after forming small loops to
fit them.

If unable to obtain 33A5
tubes, late A.C.-D.C. sets may
be comhined with the audio of
an older set. Make a loctal
plug from the old tube. Con-
nect heater pins to a 230)-
ohim resistor, grid pin with
shielded lead to audio input of
old set. and chassis (through
.1 MFD) to chassis of old re-
ceiver. This method may be
applied to a tuner for a P.A.
system,

E. E. YoUuNGKIN,
Altoona, Peun.

CHASSIS HOLDER
Figure 4

With the use of four “C”
clamps, repair and adjustment
of automatic record changers
and similar chassis may be
made more conveniently.

The clamps are adjusted so

AASHER,
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Figure 4

that the work will sit up_ level
on the work bench. If de-
sired, a modification may be
made, consisting of an extend-
ed rod which may be welded to
cach clamp. It is often desir-
able to terminate the rod in a
washer as shown in the sketch.
G. L. Morsis,
Vincenncs, Ind.
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WATER RHEOSTAT

Did you cver have need for
a particular source of voltage
and have to fuss for hours with
combinations of various resis-
tors only to find out that yvou
can obtain merely a rcasonably
fair approximation? If you did,
here’s a real time saver for vou.

The hook-up is simplicity it-
self. All that is neceded is a
board and a tumbler.

Drive two large nails (or
screws) through the hoard
about one inch apart. Connect
one side of the line to one of the
nails. Then connect a wire to
the other nail. Place the hoard
over the glass of water and add
a few grains of salt to the wa-
ter. If a voltmeter is available,
connect it to the load side of the
linc and to the wire fastened to
the second nail. Now adjust the
rheostat by adding salt until the
desired voltage is obtained. If
you find that you cannot reach
the desired voltage, try using a
larger glass and add more salt.
(The average glass will not
deliver more than six volts and
the water will get unduly hot.)

OLLIE PEOPLES,
Mowntain View, Okla.

BOTTLE LEGS

Don’t, Mr. Serviceman, throw
away those old bhottles! Here
is an cxcellent way to make
them give extra service in the
repair shop.

If you have ever had to work”
on an automatic changer you
know how they can cut up your
bench, how they start to walk
away from you when you set
them in operation, how delicate
bars and pinions can get dam-
aged and how difficult it is to
observe the operation of the
changer. Now all four of those
troubles can be eliminated by
merely drafting four large-bot-
tomed narrow-necked bottles.

Simply place one bottle in
each corner of the changer as
a support and your problem’s
solved. Occasionally, this can
also be used to support radio
chassis, but it might turn out to
be too unsteady.

Prc. Joe GranweLLl,
Langley Field, Va.
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HANDY TOOL TRAY

The tool tray illustrated is the
one found in the usual metal
too] box,

By constructing a. “goose
neck” from standard plumbing
fittings the tray can be kept
off the Serviceman's work hench
and, vet, can be replaced in the
box for outside jobs. Constant
transfer of small tools from one

container to another is thus
climinated.
One-half- or three-quarter-

inch water pipe sizes will serve
for the plumbing fittings re-
quired. These parts are com-
monly used and can be obtained
cither from your local plumber
or from the local hardware and
plumbing supply store.

“A"” iIs a basc used for at-
tachment to wood. Two are re-
quired. “B” is a Street Elbow.
Two required. “C” is an Elbow.
Two required. “D” is a six-
inch length of pipe threaded at
cach end. It comes in stock at
this length, threaded as speci-
fied. Three required.

VIEW SHOWING ENGAGEMENT

A .
-

e A

Parts should be joined to-

gether tightly, except at the
three points marked “X” on the
illustration. These points must
be a little loose to allow for easy
swing. The weight of the tray
will hold ‘the rig firm.

At points “Y,” tracks
(grooves), are required to en-
gage the inverted base. These
can be made as shown from any
available metal strips. or Bake-
lite. Standard radio bolts (6-32),
will be strong enough.

WiLLiaMm Lyon
Mamaroneck, New York

BLARE KILLER

If you have ever had the an-
noyving experience of rushing to
the telephone only to discover
that you can't hear a thing be-
cause the radio is blasting away,
vou can appreciate the yuseful-
ness of this kink.

Solder two leads to the output
transformer terminals on the
speaker frame (the leads to the
speaker voice coil) and extend
them to a point near the phone.
Connect a small switch across
these leads.

Now you are ready to control
the radio from your position at
the phone and no one can turn
the radio on or increase the
volume without your permission,

Bex SHAvVER, IR,
No Address
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Quality
Test Leads
for this
Unit 60c

Immediate Delivery!

MONEY BACK GUARANTEE!
ON THIS ALL-PURPOSE

MULTITESTER

Handles AC and DC Voltmeter, DC Milllam-
meter, High and Low range QOhmeter. Over-
all size, 5% x 8 x 31 inches, Meter is round
bakelite case with sturdy D'Aronsval move-.
ment. Write for priority information today!

SEE LEO FOR QUALITY WRL

PRIORITY REQUIRED

PHONO AMPLIFIER KITS
Complete with tubes, speaker, re-

sistors, condensers, and $9.50

instruetions, No, 1059,

CODE OSCILLATOR KITS

Complete with tube, circuit dlagram, fn-

$4.95

structions. Easy to assemble.
37x6”. No 66-200........

WE SPECIALIZE IN

HALLICRAFTERS

“The Radio man's Rad‘io"

We are one of the nation's
largest distributors of
HALLICRAFTERS. Avail.
able for immediate deliv-
ery on_ priority. Write for
details today! 3

44 pages packed with hard-to-get radio
parts . . . all in stock for jmmediate de-
lvery to radie repalrmen. Usual priorities
apply. Experimenters write Leo, WIGFQ
for details on how to get radio repair parts.
Tube and Circuit Reference Book. ...10¢
Tube substitution data; technical data.
Handy Tuhe-Base Calculator....... 25¢
Shows tube charncteristics which enable
you to substitute available tubes for
those hard to get.

Glant Radio Refererce Map,...,... 15¢

QUICK SERVICE

““Same Day’’ dellvery service from
the heart of the nation. . . on every-
thing in radie! \Ve've remodeled our
store, doubled our shell shace. and
increased our stock many times.
Thousands of hard-to-get 1tems are
now available to new and old custom-
ers, Write today. You'll like our
quick, personal service.

Time zones,
amateur
zones,

Ry ! short wave

Rases Bsdoanit MaP aa
——

stations,
ete.
Size 34 by
43 feet.

-

o 50t 08 1 SR ]

=== MAIL TODAY = m==>

1 Wholesale Radio Laboratories

744 West Broadway RC-8
1 Council Blutls, lowa.

Please rush Multitester

l No. 300. §18.75 is enclosed, or
§ Enclosed is §_ ., Balance C O.D.I
|D Send your reference Book “‘Tubes
1 and Circuits.”” Here’s my 10e. |
'l

You bet I want a Tube-Base Ca!-l
|
N

culator. 25¢ is enclosed.

Ship me your radio map. 15¢ is en-
closed for packaging and mailing 1

WHOLESALE

:D ! llliﬁ ;‘:ﬁ:-nee flyer of hard-to-ge :

RADIO o ' i

P adar :

LABORATORIES [ -
744 West Broadway [JESCE=EY SEeRy () mafeiecs ||

Sl — |

| T———

Council Bluffs, lowa

1



different frequencies, sclf-generated oscil-
lations cannot be set up. This also makes
shielding entirely unneccessary.

A REAL ONE.CONTROL RECEIVER

The object of the sccond receiver, de-
signed by Harvey Kees of Lvansville, In-
diana, is to cover a wide range of {requen-
cies without using tapped or interchangeable
coils. The entire spectrum from 100 to 1750
Kc is covered with a 100-munf tuning con-
denser, assisted by a 25-mmf “bandspread-
er” across it. There are no ganged tuning
controls. The oscillator condenser (sce
schematic, IFig. 2) alone is tuned. It varies
the oscillator frequency from 2,100 to 3,750
Ke to produce a 2,000-Kc I.F. over the
entire tuning range. It is this high LI
that makes the wide tuning range possible.

!‘lmill]mllIII]IHIlIHHlllllllliillIIIlIIlIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIII|l||l|IlIIII|II|I|lIIlIIlIIl||l|HIf__L:'

NEW IDEAS IN RECEIVERS

(Continued from page 695)
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vide additional selectivity and a special
bandspread for AM siguals. So far, the
wide-range receiver is entirely in the ex-
perimental stage—construction of only two
sets having bLeen reported.

A COMMUNICATIONS RECEIVER

Third is a triple-detection circuit which
features a variable-width intermediate fre-
quency which can be widened out to super-
high-fidelity or ¢losed to crystal-hlter char-
acteristics. It also provides for audio modu-
lation of C.W. (continuous-wave) signals.
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Fig. 2—This superheterodyne covers the 100- to

To tune from 500 to 1750 K¢ with an or-
dinary recciver requires that the oscillator
frequency be varied from about 1,000 to
2,200 Kc, a range of somewhat more than
2 to 1. The 100-mmf condenser across a
small inductor will tune readily from 2,100
to 3,750 Kc, a range less than 2 to L.
As may be seen from the schematic, the

Fig. 3—An infinite-rejection tuning ecircuit.

input circuit is simply a low-pass filter, ad-
mitting all signals below 1750 Kc and shut-
ting off all above that frequency. The high
intermediate frequency prevents image in-
terference, even with the untuned input cir-
cuit; when the set is tuned to its lowest
frequency—100 Kc—the image is 4100 Kc,
well above the cut-off point. Since only the
I.F. circuit sclectivity is effective against
adjacent-channel interference, some trouble
might be ecxpected tuning in weak sta-
tions not far removed from powerful ones.

The present model is not adapted to the
needs of short-wave enthusiasts, who are
the .oncs most concerned about band-
switching. A receiver with a much higher
intermediate frequency-—in the order of 20
Mc (20,000 Kc¢) could cover the whole
range from 100 to 15,000 Ke.

Mr. Kees has drawn up tentative plans
for such a set adapted both to FM and
AM reception, with a 20-Mc awmplifier. A

1750-Kc range with only one tuning control.

Dana A. Grifin, New York designer of
clectronic apparatus, is the inventor of the
new receiver, which is described in U.S.
Patent 2,354,749, It is based on the “in-
finite-rejection” circuit, which is in itself
not new, and was described by MeLaughlin
in QST November, 1937. He attributes the
circuit to Garrard Mountjoy of the RCA
License Division Laboratory.

The infinitc-attenuation circuit is shown
in Fig. 3. Interstage coupling is both capaci-
tative through the 25-mmf condenser and
the intermediate-frequency transformer.
Values of condenser and the mutual coup-
ling M are so chosen that at a determined
frequency to one side of resonance, voltage
through M and through the condenser are
cqual and opposite. They therefore cancel
out, and no signal is passed at that fre-

quency. {On the other side of resonance the,

sclectivity is that of a very broadly-tuned
IF. transformer.)

Fig. 4 explains the somewhat involved
action of the system. Suppose the input to
be tuned to a 100-Ke station and the first
I.F. to be 465 Ke. The first oscillator would
then bave to be tuned to 1465 to produce a
465-Kc Dheat with the incoming signal. A
station at 990 Kc would produce a differ-
ence frequency of 475 and one at 1010, 455
Kec. All three frequencies with their side-
bands would ordinarily be present in the
output of the first detector, as is the case
in ordinary superheterodynes.

This band of frequencies now passes
througly the first infinite-attenuation circuit,
which may Dbe set a kilocycle or so above
465 Ke. The station

The 465-Kec signal and a band of frequen-
cies just below it pass on to the next de-
tector and oscillator, which may be sct. at
a frequency below the I.F.—say 400 Ke.
The 465-Ke signal will now be transformed
to 65 and the 455-Kc signal to 55 Kc. Note
that no Signal above 65 Kc exisis, having
been cut off by the first infinite-attenuator.

The signals now pass the second infinite-
attenuation system, set to cut off frequen-
cies below 65 Ke. The original 1000-Kc sig-
nal will pass but the 1010-Kc signal (now
55-Kc) will be stopped. I'requencies within
a kilocycle or so of the 65-Kc L.F. fre-
quency are passed to the third detector, to
be rectified and amplified in the usual way.

Most important feature of the new re-
ceiver—this band of “a kilocycle or so”
niay be narrowed to zero or widened out
to satisfy the demands of high-fidelity rec-
ception simply by varying the sccond oscil-
lator over a few kilocycles. Should its fre-
quency be lowered to 390 Kc, the differ-
ence between it and the 465-Kc signal en-
tering the second mixer would become 75
Ke. We now have a 10-Kc¢ bhandpass, and
a little re-tuning of the input circuits
(which include the first oscillator) would
put the 1000-Kc signal right in the middle
of it, while the 1010-Kc¢ station would be
cut out by the low-side rejection circuit.

If the second oscillator were tuned slight-
1y above 400 Kc, 20 signals whatcver would
reach the final detector, as no frequency
higher than 465 reaches the second oscil-
lator, and the difference frequency between
the oscillator and any frequencies that do
arrive would be less than the 65-Kc cutoff.
The band to be passed can thus be cut down
to crystal-filter width, with the advantage
that the sides of the selectivity curve are
straighter than in a crystal circuit, and the
objectionable “pinging” due to the high Q
ol crystal circuits is absent.

The band can also be widened out from
zero to any extent required for a given
type of reception. Thus phone can be re-
ceived on a band a few hundred kilocycles
wide—sufficient for intelligibility but nar-
row enough to cut out interference /hich
cannot be rejected by conventional circuits.
The band can be narrowed or widencd dur-
ing reception of a transmission if required,
with only the necessity of slight retuning
of the input circuits whenever its width is
changed.

By frequency-modulating the sccond os-
cillator, it can be made to®impress an
audio modulation on C. W. signals. This
is done by varying its frequency at an
audio rate sufficiently to cut off the signal
(reduce the band-width to less than zero)
at extremes of oscillator swing. This is ac-
tually an clectronic chopper, similar in ef-
{ect to those which used to be common in
I.C.W. transmitters.

This chopper mecthod of making C. W.
signals audible is claimed by the inventor
to be a considerable improvement over the
beat-frequency oscillator, whose tendencies
toward lock-in and drift are well known,

Fig. 5 shows a schematic of the essential
parts of the recciver.

at 990 {(now 475 Kc)
is entirely cut out, as
are all frequencies

3 Inlog
second LF. amplifier at 500 Kc would pro-  petween 475 and the 53 2
cutoff just above 465, 23| 3k 2k
FIRST SEcowD J,_ - AT
oJc. £ o5C. VAR 1A BLE
(wske)| (65 -990) (400xe) ®
—1010—] F— 475> 138 by
=1olo— 115> (465-400) 7o T4iRD W
=000 /\— €5 — 965 b3 oHif) PETECTOR
=y =] A5 Ll o |cvT-oFF
{r465-1010) (#55-400} (65K

Fig. 4—Path of signals through the Griffin receiver's channels.
Fig. 5, right— Hookup of the most essential parts of the circuit,
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RADIO VOLTAGE TESTS

{Continued from page 706)
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or is not properly connected due to a poor
soldered joint.

If voltage is obtained between plate and
ground, but not between plate and cathode,
an open in R3 may be the trouble. Either
a new resistor can be tried or an ohmmeter:
measurement to check the resistance taken.

f there was no plate voltage on VT-1 the
trouble might be an open in R1 or a lower
than normal resistance between the plate
and B-minus, duc to a breakdown in a
condenser connccted between those points

" or.a shart m the wiring.

The basic circuit of a full-wave recti-
fier arrangement is shown in Fig. 5. A
common mistake that many beginners make
i checking this circuit is to connect a D.C.
voltmeter to the rectifier plate (either one)
and the rectifier filament. The location of
the meters for voltmeter tests is indicated
divectly on the diagram. A serviceman
would use rapid point-to-point analysis in
checking such a circuit. Note that the rec-
tifier filament circuit is at a high voltage
with reference (o ground. The voltage in a
typical case might be anywhere from 200
to as high as 400 or 500 vo'ts, depending
on the type of radio in question.

The D.C. voltage developed across a
resistor connected hetween the center tap of
the high-voltage winding and ground may
be used for.biasing an output tube or other
tubes in the receiver. The D.C. voltmeter
is connected to check that voltage as in-
dicated on the diagram. The electron flow
is from the centertap to ground and the
polarity indicated must be observed—
etherwise a reverse indication on the meter
will be obtained,

11 there is a very high voltage across
R1 the trouble may be that the resistor is
open, burned out, or that the load has been
disconmected. If the resistor appears to have
been overheated the trouble may be due to
a breakdown in C2, The voltage across the
output can he checked with €2 in and out
of the circuit. If, with the condenser out,
the D.C. voltage comes up greatly, the de-
fect in C2 is obvious and a new condenser
can be installed.

Should there be no voltage at the output,
a break in L1 may be responsible. Usually
there will be a voltage drop of the order
of 80 to 110 across L1. which may be the
field coil of a loud-speaker. This varies ac-
cording to the set and the resistance may be
that of a choke or a speaker field. Low-
resistance chokes having low voltage drops
are used in some radios.

1 no voltage output across C1 is obtained
and the leakage and circuit resistances ap-
pear to be normal, the trouble may he weak
emission or no emission at all in the rec-
tificr—assuming that there is voltage across
L3 and L4. An open in the filament circuit
of the rectifier tube could aiso cause the
trouble.

Still another type of power supply is
that found in auto radios using synchronous
vibrators. The D.C. voltage output may be
checked by connecting a D.C. voltmeter to
the centertap of the high-voltage secondary
and ground. If no output voltage is aob-
tained, the trouble may be due to a break-
down in the buffcr condensers (a rather
conunon fault) or to failure of the clec-
trolytics. In some cases a new vibrator will
be required, but before a vibrator is jn-
stalled the circuit should be carcfully
checked to make certain that any defects
which can be cleared arc removed. Other-
wise, installation of a new vibrator may
result only in damage to that vibrator and

RADIO-CRAFT for AUGUST,

PORTABLE POWER PROBLEMS

THIS MONTH—THE SOUND-LEVEL METER

for the conveniently portable sound-level meter. Used for

BURGESS INDUSTRIAL BATTERIES meet every power requirement K

qualitative measurement of sound, the meter consists
essentially of a sound pickup, a special electronic amplifier
and an indicating instrument. Burgess Industrial Batteries
give dependable, long service life in bundreds of electronic

industrial applications.

ENGINEERS CHOOSE BURGESS Industrial Batteries for the
operation of portable instruments—recent surveys of dry
battery preferences reveal that Burgess is the first ¢choice of
electronic experts! Burgess engineers will develope batteries
for any special problem you may have, although most needs
can be served from the standard line available through
your Burgess distributor. Burgess Battery Company,

Freeport, Illinois.
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not restoration to normal of the circuit per-

formance.

In any cvent, the basic idea of keeping in
mind the plate-cathode of a tube, or screen
grid-cathode, as a resistance cquivalent to a
load Ri and then visualizing a series re-
sistance hetween that load and the source of
voltage will be handy and helpful in serv-
icing. If you don't have voltage across the
load, look {or a lower than normal resist-
ance across the load, an increased resist-
ance between the load and the source, or a
defect in the source itself.

Savings of 20 to 40 percent in size of
postwar radio receivers, television and FM
sets, are expected to result from the use of
miniature tubes of the type now being manu-
factured for the armed services.

1945

CAREFUL BUYING KEEPS PRICES DOWN!

BURGESS BATTERIES

VOTED FIRST 8Y ENGINEERS IN NATION.WIDE INDUSTRIAL BATTERY SURVEY

NEW RADIO BOMB CONTROL

Now that United Nations experts are
studving the. Nazi radio-controlled “V-
weapons” in their own factorics, many
fantastic rumors on their construction and
control may shortly be exploded as a result
of their investigations.

One of the most pleasing—if not most
authentic—of these comes from the un-
derground Norwegian newspaper, Voart
Land {(Our Land). That paper stated: “It
is rumored that all the sets confiscated in
Norway have becn removed to Germany
for incorporation in the German V-1. They
are particularly suitable for this purpose as
they are all without exception tuned to
London.”

(The story was broadcast—with no small
amount of relish—on a recent BBC pro-
gram.)
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MR. RADIOMAN:
CREI Training Can !
Equip You to |
STEP AHEAD
0f
COMPETITION

WILL YOU BE READY? GREI Can Prepare
You Iﬂ for a Better Joh and a Secure Post-
War Career in RADIQ-ELECTRONICS

CREI Technical Home Study Train-
ing Prepares You for the Secure
Radio Jobs that Pay Good Money
for Ability—

You can be ready to enjoy the sccurity
of an important engineering position and
take advantage of new career opportunities
. . . if you prepare yourself now.

Join the ambitious radiomen who are as-
suring themselves of secure good-paying
jobs with a planned program of advance-
ment made possible by CREI home study
training in Practical Radio-Electronics En-
gineering.

. You ean study at home—in your spare
time—develop your technical ability—in-
crease your knowledge to keep pace with im-
portant developments now taking place in
the industry.

CREI home study courses are constantly
being revised and kept up-to-date with the
rapid developments in the industry. What do
you know today about U.H.F. circuits, cavity
resonators, wave guides, Klystrons, Magne-
trons and other tubes? U.H.F. as well as all
other basic principles of modern, practical
radio électronics engineering are covered in
CREI home study courses.

When the war is over, the good jobs will
go to the “survival of the fittest,” so make
sure that you will not be left behind. Get
ready now, for a secure job in the coming
new world of Electronics.

@® WRITE FOR NEW, FREE 36:-PAGE BOOKLET

1t you have had professional or
amateur radio cxperience apd want
to make more moncy—Iet us help
you quallfy for a better radic Job.
TELL US ABOUT YOURSELF. so
wo can intolligently Plan a courso
best suited for your necds.—PLEASE
STATE BRIEFLY YOUR BACK-
GROUND OF EXPERIENCE. ED-
UCATION AND PRESENT POSI.
TIDN.

CAPITOL RADIO

ENGINEERING INSTITUTE

Home Study Courscs in Practical Radio-
Electronics Engincering for Profes-
sional Self-Improvement

Dept. RC-8, 3224 — 16th St., N. W.
WASHINGTON 10, D. C.

Contractors to U.8, Navy—U.8. Coast Guard
—Canadian Broadcasting Corp.—Producers of
Well-trained Technical Radiomen for Industry
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FM-AM RECEIVER

Murray G Crosby. Riverhead, N. Y,
Patent No. 2,363,650

fier introduces AM so that a limiter is required
for FM reception. Here the usua) discriminator
is modified by adjustment of M, C, Rl and R2
tn obtain excessive selectivity, its curve drooping
near the carrier. The decrease near this frequency
is compensated by the usual incrense of the res-
onance curve. resulting in a linear discriminator
curve without a limiter stage.

AM may also be received as shown. Here the
output is the sum of voltages across R6 and R4
which are in phase. The output will be a double-
humped voltage of the same polarity on cach side
of the carrier. When combined with the above-
mentioned resonance curve the result is a desired
flat top.
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TUNED LOOP ANTENNA

Harry E. Thomas, Haddonficld. N. J.
Patent No. 2.373.206

QOP acrials provide compact sources of encrgy

pickup, but heretofore there has baen no efiec-
tive way of tuning the loop to fully cover the
broadeast bund. An inductance tuning ratio of
10-1 would be required for this purbose. The
elimination of tuning condensers would permit
a more combact and economical input circuit.

The accompanying diagrams illustrate a new
means of tuning a loop with an inductance change
ratio of ahout 10-1. Four similar loops are wound
in the same direction and mounted on a col-
lapsible. hinged body. For clarity only a single
turn is shown on each side. When fully open
(full lines) the total inductance is due to the
self-inductance of ecach side plus the mutual
inductance cffects of oppnsite sides which are
seen to aid. As the sides collapse. (dotted lines),
note that adjacent sides approach. Since the
latter cffects oppose, the resultant inductance ap-
proaches a very small value.

The quadruple loop is in effect a special appli-
cation of the variometer principle used in the
tuning circuits of many early broadcast radio
receivers.

Any gear system which eliminates backlash
may be used as a control.

HIGH-VYOLTAGE GENERATOR

otto H. Schade. w, Cnldwell, P
Patent No. 2.374

HERE high voltages at low Currean are re-
quired, as in television circuits, it is desirable
to climinate transformers because of their great
weight and bulk. An R.F. oscillator and rectifier

RADIO-CRAFT for

Progress In Invention
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syastem can be used not only for the above rea-
sons but also because of its Rreater safety, sinco
it has a current-limiting characteristic.

A voltage step-up R.F. transformer having a
Q of about 150-300 steps up the high freauency
(about 1 Mec.) to a high voltage (up to 78,000).
A 6Y6 oscillator, for example, can generate ahout
16 watts at 75% ecfficiency using 300 veolts on its
plate. By using tight coupling, and tuning the
oscillator to the lower of the two resulting peaks.
a voltage regulation of between 5 and 159 may
be-obtained (Fig. 2).

SAWTOOTH GENERATOR
Thomas W. Cunniff, Newark. N, J,
Patent No. 2,374.666

HIS novel electron tube simplifies and ime-

proves the generation of sawtooth wave forms.
It consists of an electron gun A, a beam deflecting
system B and n target C. The latter is seen to
be an annular coating of resistance material
{such as carbon sprayed on to a mica dise) with
a small gap.

A sine wave of desired frequency is npplied to
the tube. A phasc-changing circuit applies volt-
age to the two sets of plates 90° out of phase
with each other, causing the beam to travel in
a circle along the target.

The output voltage at DE is seen to be in
series with a portion of the target PD (P being
the point at which the electron beam strikes the
target at the moment). The greater the length
PD, the smaller the output voltage becomes.
Thercfore, when P is in the gap. the output volt-
age is zero and it becomes profressively greater
as P moves in the direction of the arrows. The
gmall figure shows the wave form. Note that no
time is wasted sirze the voltage drops immedi-
ately to zero at the gap. Dotted lines show ordi-
nary sawtooth waves.
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MICROWAYVES
(Continued from page 698)
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tween the two magnetron sections interacts
on the electrons in such a manner that
they move spirally, as shown in Fig. S-c.
There are several mcthods of producing
oscillations with the magnetrons; but since
the field is so large, only the transit-time
method will be considered here. ‘It is the
method most nearly like that previously de-
scribed for the Barkhausen-Kurz oscilla-
tor. Assumec that we have a split-anode
magnetron, as in Fig. 0, with an A.C.
voltage applied between the segments.

iﬁzzz@_‘ “ F_é ’IL

Fig. 6—A magnetron of the split-anode type.

Those clectrons which leave the cathode
and strike the plate give up cnergy to the
A.C. source applicd to it. Those which re-
turn to the cathode give up energy to it
which " was extracted from the A.C. plate
source. In order that the oscillations be
sustained, it is necessary that more ciergy
be given up to the A.C. source than taken
irom 1t, as this A.C. source is actually the
tuned circuit. Elcctron velocities are in-
creased and decreased by the A.C. source
in the magnetron in the same manner as in
the B-K circuit, and the energy extrac-
tions and deliveries are the same.

Therefore, it may he scen that the ideal
situation is for the electron to make sev-
cral oscillations and eventually land on the
plate. This is accomplished in two man-
ners. The first is to tilt the magnetic field
at an angle not exceeding 10 degrees. This
gives the clectron a helical path, ending
on the plate. The other method is to put
end plates on the cylinder, so that the ef-
fect is the same.

Magnetrons have many applications in
the microwave field, and the developments
have gone much further than security reg-
ulations will permit discussion of. They are
used to produce the shortest sustained os-
cillations yet attained, with wave lengths
down to less than 1 centimeter in length.

Exp oF Part II

WE MAKE ‘EM PLAY

FROM the title, the readers will think
this is just another mess of hot air on’
what tubes will replace the ones we all
drcam about having by the hundreds, such
as 12SA7's, etc. But wake up, Servicemen,
throw your brains into high gear and focus
yeur photo-electric eyes on your tube shelf.
Do you see any 6SA7’s? Well, pull "em off
the shelf and place them on your bench,
Now drag over to the hench about 50 .of
the 100 sets waiting for 12SA7', heat up
your iron and roll up your sleeves. Don't
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WESTON TUBULAR RESISTORS

WESTON tubular resistors . . . widely used
since their introduction over a decade ago
-+« furnish another outstanding example
of sound engineering coupled with engi-
peering foresight. For no new ‘hurried’
resistor . design was needed in order to
meet exacting military specifications that
called for protection against tropical
humidity, arctic and high working tem-
peratures, and salt air. The WESTON tubu-
lar resistor met these new specifications , ,,
and in a rugged, non-fragile design tried
and proved throughout the years. These
resistorsyconform to and are opproved
under joint Army Navy Spec. JAN-R-29.
Bulletin A-12 gives complete specifications.
Send for your copy . . . Weston Electrical
Instrument Corp., 599Frelinghuysen Ave.,
Newark 5, N. J,
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bother about sockets, you won’t need them.

Look at Fig. A. Remove the wires on
pins. No. 2 and No. 7 of the 12SA7 and
slap a 50 ohm, 1 watt resistor across the
terminals. You now have the rest of the
tubes in serics with the resistor instead of
the 125A7 socket. Then look at the power
switch on the volume control. Nine times
out of ten it is grounded. so break this
lead and comnect in the 12SA7 (I mean
65A7) socket (Fig. B).

What happens is this: when the tubes
warm up and draw current, the 6SA7 will
light because it is in series with the com-
plete load, that is, heaters and rectifier.
The total is about 260 mils, so the 6SA7
should have a long life.

I first tried this trick about 8 months ago
and the set is still in operation. Since then
I have changed about 450 sets and all work
satisfactorily. About a week after the first

1945

change, I thought, “By heck, if a 6SA7
works that way for a 125A7, so will a 6SK7
for a 125K7, a 6SQ7 for a 125Q7, etc.” I
tried them, and sure enough they do work.
Use a NEW TUBE, though. I haven't
tried a used one yet and I'm not going to.
I advise anyone trying this system to stay
as far as they can from so-called “good used
tubes.” It might be a good idea to use
a l-amp. fuse in the circuit in case a short
develops between cathode and heater.
Tunis NUNAMATTU
Portsmouth, Olio

A survey made for the Canadian Radio
Manufacturers Association, reveals that
only 5% of Canada’s radios are out of
order. This, reports the Association, reflects
particular credit on the radio men of the
country, in view of the severe parts shortage.
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OHMITE

RESISTORS

Drouble - free
SERVICE

Time-proved, battle-proved,
service- proved...Ohmite Brown
Devils and Adjustable Divid-
ohms are used today in critical
war equipment. After- Victory
. . . these dependable units will
again be the favorite of radio
servicemen who want and use the
best for resistor replacements.

For information about these and
other Ohmite Resistors, write for
Stock Unit Catalog 18.

SEND FOR HANDY
OHM'S LAW CALCULATOR

Figures obms,
walls, volis,
amperes—
quickly, accs-
rately. Solves
any Obm's Law
problem with
slide. Send only 10
handling an

one setting of the
¢ in coin fof

d mailing. (Also avail-
able in qumlilies.)

OHMITE MANUFACTURING CO,
4894 Flournoy Street * Chicago 44, U.S.A,
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Unbalanced-Bridge Checker

ments arc not new in radio servicing.
Here is a professional tester which
was designed for quick and simple
operation of production units and which
contains a number of unusual features. It
was designed by Glenn L. Martin Co. en-
ginecrs for the testing of communications
systems in Martin electric turrets. It has

RESISTANCE and continuity measure-

voltage causes firing of the sccond thyra-
tron and again thc red light flashes on.
The meter ts protected both by a shorting
of its terminals and by the addition of a
high resistance in series with it, when this
happens.

An unusual 6J5 circuit is provided for
additional protection. 1f the tester should
be operated before the thyratrons become
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resulted in great speeding up of war pro-
duction and the saving of time and lahor.

The circuit is interesting to technicians
because of two features. One of these is
the unbalanced bridge used in certain
checks. The other is the use of the thyratron
tube in a piece of test cquipment.

Two extremes of resistance mecasure-
ments arc provided for, One is insulation
resistance in the neighborhood of 100 meg-
ohms, the other is a continuity test of ap-
proximately .01 ohms. Many safety devices
for the protection of equipment are pro-
vided for and red lights flash on to indicate
reject units.

LEAKAGE TEST

For this test an unbalanced-bridge circuit
is used, switches 1 and 2 being closed. The
test unit is cffectively connected across the
9.5-megohm arm {A and B) The bridge is
nearly balanced as it stands, so that with
the addition of the unit it becomes unbal-
anced still further to an extent depending
upon the leakage of the production unit.
Greater unbalance places a greater negative
potential on the 6F6 grid with a resultant
smaller plate drop. The grid circuit of the
2051 thyratron (Radio-Craft, Sept. 1944) is
adjusted so that it fires when the unit being
tested is 95 megohms or less. thus jndicating
any leakage which might be significant in
the operation of the apparatus tested.

Firing of the thyratron causes operation
of the relay in its plate circuit (CR-1)
closing one set of contacts in the meter cir-
cuit (lower left of the diagram) and an-
other sct in the input power circuit. The
latter causes excitation of CR-2 which
flashes on the red light to notify the opera-
tor. A release switch must be re-set before
tests can be continued.

CONTINUITY TEST

For this test, the unit must show .01
ohm or less, to pass. It is connected effec-
tively across Rs {between C and D) when
switch 4 is closed. A storage battery circuit
with proper limiting resistors and protec-
tive circuit breaker is in series with Ra
The voltage drop across the latter is meas-
ured by a 0-1 M.A. and scries resistors.
Connection of a good unit across Rs lowers
the voltage and gives a sufficiently low
M.A. rcading. Units are rejected if they
give higher than a predetermined indica-
tion. If the unit is open-circuited, the high

RADIO-CRAFT

Special cables for production checking are
fitted to the checker's three receptacles.

heated, relay CR-3 maintains the meter in
a shorted condigion‘—-l.Q.

L
Cyclotron Aids Health

CYCLOTRON hombardment of clements
to make them radioactive renders them
useful for treatment of several types of hu-
man diseases, says a recent report from the
University of California

In some instances these substances are
superior to radium, since the elements may
be chosen which will be sent through the
body to a certain organ or group of organs,
according to Dr. B. A. Low-Beer,
assistant professor of radiology on the San
Francisco campus of the University. Thus,
he explained, radioactive iodine will be
concentrated by the hody in the thyroid
gland, radioactive strontium will he collect-
ed inn the bones, and radioactive phosphorus
deposited everywhere in the body where
there is active cellular metabolism, particu-
larly in the bone marrow. He indicated
that these chemicals may be administered
hy mouth or intravenously, or used locally

for certain skin discascs.
AUGUST, 1945
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the only solution would secem to be the use
of projection tubes: These tubes can be
produced in ‘sufficient quantities when the
war cnds to bring their cost down to a level
which is not overly exorbitant.

In connection with the use of projection
tubes another problem arises—the placement
of the image-receiving screen. Thus far,
manufacturers have attempted to incorpor-
ate the screen on the console front, at the
rcar of the console, and have even placed it
on an opposite wall. In the latter case the
cabinet hac to be moved away {rom the wall
during projection, which, in the opinion of
many experimenters, rulcd out this possi-
bility.

An interesting attempt to obtain the ad-
vantages of projection in a direct-viewing
screen is being made by Dumont in connec-
tion with their new 20-inch tube. A set
mounted in the wall with the flat face of the
tube flush with its surface is out of the way
and makes possible better definition than a
projection-type machine throwing its images
on a smooth picce of wall,

The fact that the average living room is
apt to be relatively small makes it important
that the television set designer find some
method of reducing the size of the trans-
mitted picture to roughly 34 of that pro-
vided by a2 home movie projector. At the
present writing the inclination is strong to
follow through with the “screen on cabinet
front” school of thought.

Fig. 3 shows how the 20-inch tube can be
used without too great a waste of floor
space. The tube is retractable into its cabinet
when not in use. When a program is. to he
viewed, the doors are opened and the tube
brougit out into the viewing position shown
in the photograph. )

The objections raised to tlus procedure
scem to be that eye strain would resuit

T AT O 0D N RSSO TR ORI HTHITBR IR

TELEVISION and the
SERVICEMAN

(Continued from page 692)
0 0 G S

through a constant viewing of televised pro-
grams, but there is no particular reason to
belicve that television set observers will keep
their cyes glued on the receiver screen in
anything approaching a continual process,
Surveys made by concerns operating tele-
vision transmitters show that listeners do not
watch the screen for -
more than 15 min- &
utes at a stretch, o,
During longer pro-
grams, lasting a half
hour or more, the
viewer 1s apt to rest
his. or her optics -
with occasional
glances about the
room. More to the
point, a considerable
portion of televised
entertaimment con-
sists of vocalizing
and imstrumentaliz-
mg and it is not
necessary  that  the
vocalist or instru-
mentalist e closely
observed at alitines.
Of more than pass-
ing intcrest to the
servicing  fraternity,
is the question of
controls to be locat-
ed on the front panel
of the television re-
ceiver. Opinion, at

¢4

VIEWING SCREEN T

Cf/’z'D/A. LENS
L5149 MM

ruo0t RAY

the moment, scems to favor the placement
of a focus control, mounting field and line
control directly underneath the screen cas-
ily accessible to the operative. At least one
television set manufacturer has worked out
a push-button arrangement for all knobs
on the front panel.

According to television set designers, the
postwar television receiver will contain up-
wards of 25 to 30 tubes. This number will
quite definitely stay put, for engincers arc
in wholehearted agreement as to the futility
of attempting to streamline the tube com-
(Continucd on following page)

A projection-type tele-
vision apparatus

) FocUs

TUBE

_—=—=\Amazing New Invention

This newly developed
method tells you how to
locate the source of I

1945 EDITION
REPAIR ANY RADIO IN MINUTES

Learn time-saving trouble-shooting
short-cuts; find any radio fault
with ease. Follow the tests shown
on 24 large circuit blueprints. Over
1,000 practical repair hints. Hun-
dreds of simplified tests using a 5e¢
resistor and any filter condenser.
Introductory material for beginners
and to serve as review for expe-
rienced radio men. Several chapters
on test equipment. Complete plan
i» manual form, 64 job-sheets, data
on all tubes, size: 8% x 11 inches.
Bold on mo-risk trial. Money-back
guarantee. Use coupon to order —»

RADIO-CRAFT

trouble in any radio set
without equipment. Make
needed tests, measure volt-
age, trace the signal, by
using only a 5c resistor,
small condenser, and a crys-
tal “detector. Inject signals
without any signal genera-
tor. Test parts by the new
Comparison method. Test
tubes without equipment.
Repair any radio expertly
following illustrated, simpli-
fied plans. Quickly improve
Your radio servicing ability.
Data on all sets, portables,
AC-DC, FM, recorders,
intercoms, P.A. Examine
and apply the plan for
10 days without obligation.
Send coupon today ——»
AUGUST, 1645

for

Find radio faults with a new simplified
method. Repair all radios in minutes
instead of hours. New, revolutionary
different Comparison technique per-
mits you to do expert work almost im-
mediately. Most repairs can be made
without test equipment. Simple point-  [radio engineer,
to-point, cross-reference, circuit sug- [T author.
gestions locate faults quickly and emmmmamam 4
eqsily. You may try this unique plan § coMPLETE pLAN &
without risk or obligation. !

i$450:

TRIAL ORDER COUPON

Developed by
M. N. Beitman,

Supreme Publications

T ——— L —
PUBLISHERS OF RADIO BOOKS. MANUALS, AND DIAGRAMS
—_— e

9 S. Kedzie Ave. Chicago 12, Iflinois

Ship postpald the new completo Simplified Radio Servicing manual for 10 days’
examination. T am enclosing $£1.50. full price. I must be entlrel¥ satisfled or Fou
will refund my total remittance,

NAME:
ADDRESS:
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BEST SELLERS

mast Informative books that thls
turned out.. They hardiy need an
Js already an established fact,
in the world: “‘The field of

Almost all television receiver servicing will
be handled in the home because of the need
for antennae adjustment, and because with
such a multitude of tubes, testing them will
be the first step in servicing procedure after
the antennac has been checked. This is
regular radio servicing procedure, and out-
side the special synchronizing and “fram-
ing” pulse circuits, most ol the rest of the
equipment is along standard radio lines.

Summing it up, the radioman who takes
the time and trouble to bone up on television
theory and practice within the next few
months will be many steps ahcad of the
individual who believes in the theory of
procrastination,

_
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“ERE ars four of the handiest,
popular technical Vibrary ever
introduction. Their usefulness Is
proven on the best “‘proving ground”
practical application.”

Yes. indeed. thousands upon thousands of techniclans, servicemen,
experimenters. trainees use these hooks daily, They are just the
right size to slip in the nocket so you can read them when travellng.

The knowledge gained from thasa self-help bocks can be used
in eountless ways; for example, in bullding a home-set. when service
ing an oufside job: or when oreparlng for an examination. Many
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(Countinucd from previous page)
plement. The majority of tubes used will be
of the midget variety, to conserve space sO
badly needed. These tubes, with the excep-
tion of the projection tube division, will
present no particular problem to the service-
man in general, but it should be emphatically
stated that an extremely high voltage will
be delivered to the cathode-ray tube from
the power supply. Unless the greatest care
is ohserved in handling this section of the
television receiver the radioman may very
casily hecome the mortician’s delight. High
vcliage is never pleasing at best and 30 or
40 kilovolts can be very disconcerting to the
human chassis.

Which brings us to the all important topic
of television servicing tools. Present tube-
testers are all well and good. so far as the
sound end of the television receiver is con-
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cerned. Test cquipment providers are appar-
ently hatching a new line of adapters which,
when used in conjunction with present test-
ing equipment, will enable the radioman to
cope with visual receiving equipment.

Morcover, many tube-testers and set an-
alyzers, now reposing in service centers, are
on their last legs and will need to be re-
placed. The serviceman may as well earmark
several hundred dollars for postwar tele-
vision testing equipment. It will be impor-
tant that the radioman handling television
servicing activities he in the possession of a
cathode-ray-oscitlograph which will a1dd a
further investment of $65.00 to $100.00, de-
pending on the make and model.

Tt will he impossible to guarantee service
work for the first few months of television
activity and flat-rate servicing will be tossed
out of the window in no uncertain terms.
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NEW RADIO SLIDE RULE

NEW radio slide rule especially de-
signed to provide a fast and accurate
| means of solving problems involving re-
sistors in parallel and capacitors in series
has just becen put out by Allied Radio
Corporation of Chicago.

A single setting of the slide automati-
cally aligns all pairs of resistors which
| mav be connected in parallel, or capacitors

which may be connected in serics, to pro-

I\'ide any required resistor or capacitor
value. Range: 1 ohm to 10 megohms; 10
mmfd. to 10 wmfd.

The new 1ule, which is priced at 25¢, is
made of heavy glazed card, with a slider of
the same material, resembling somewhat
the earlier Allied Coil Calculator de-
scribed in this magazine last ycar.

L an L CALCULATOR

TALLIED'S ST ALY

DIAL CABLES
By Ep Carter®*

Of all the jobs one has to do
When fixing sets—I think it true
The one which tries cach mother’s son,
Is putting dial cables on!
For dial cables wcave about
Around the pulleys; in and out;
They run first there, then back to here;
Go up and down—run far and near!

Two hands, I've found, are not enough
To do this job—it’s mighty tough;
Your hands are insufficient for

This type of work—one should have four!

And if by luck the way is found

To rightly string the cahle 'round,

The darn thing comes out short—Ah woel
At this point you feel mighty low!

Let's moan a dirge of deep despair;
Let’s shed a tear; let’s roundly swear;
Let's curse the day of infamy
That dial cables came to be!
¢Radio KUJ, Walla Walla. Washinglon.
AUGUST,
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BATTERY RACKET

ARNINGS of a widespread racket in

sclling spurious compounds to motor-
1sts under the guise of battery accelerants
were issued recently by the American Asso-
ciation of Battery Manufacturers, the
Automobile €lub of New York, and the
Socicty of Autometive Engineers. Not only
are these mixtures worthless, but at least

90% of them are harmful to the extent that |
.they will eventually ruin the unit to which

they are applied, according to the findings of
the three organizations.

These racketeers are preying on the car
owner and storage battery dealer, sclling
them flour, sand, Epsom salts or just any
old white powder as the panacea for all bat-
tery troubles.

Stated in a few words the greatest trou-
ble with the storage battery is “sulphation.”
This - term means “excess sulphation,” in
other words a crystalline sulphate which
usually forms on the surface of the positive
plates of a storage battery. When the sul-
phate covers the peroxide of lead (which
15 the active material of the positive plate),
the battery cannot be charged properly for
the reason that the sulphate is a part in-
sulator and also prevents the acid from
properly circulating through the lead per-
oxide of the plate. This, therefore, cuts
down capacity, ie, the output of the bat-
tery, to a large extent and it becomes use-
less.

So far there has not heen invented a
chemical that can be put into the battery
clectroiyvte that will successfully dissolve the
sulphate without harming or destroying it.

Sulphation can be remedied by charging
the storage hattery at a very low rate. The
low rate is necessary, because the battery
will overheat if given a normal charge, the
sulphate heing an insulator. The sulphate
can be broken down in this manner but
only partly. If the plates have not heen
sulphated too much there is only one rem-
edy left. That is to tear down the entire
battery, take out the separators, put in new
ones and if possible scrub the face of the
plates when they have dried with a steel
brush, which removes some of the sul-
phate. This is a costly procedure but is the
only sure remedy.

One of the most popular forms of this
swindle is to offer a powder which is sup-
posed to possess some magic qualities of
battery rejuvenation when mixed with
fluid. Under a good presentation, the prod-
uct, which might cost ten cents, can be
sold for twenty times that amount. The re-
sult is n scrics of woes for the motorist.
e As yet, no legitimate pepping-up com-
pounds have been discovered which may be
added to the solution in the battery cells.
No satisfactory substitute has heen found.
regardiess of the claims to the contrary. for
storage battery clectrolyte, which is 2 mix-
ture of sulphuric acid and water. Both the
United States Bureau of Standards and the
American  Automobile Association have
condemned the wuse of adulterants or
“dope” chemicals to ‘enliven a weak bat-
terv. Most hattery manufacturers void
guarantees on their products if other than
sulphuric acid and distilled water is added.

The only way to enliven or keep a bat-
tery usable for as long as possible is to take
the proper care of it. The battery should be
checked and water added regularly. Have
the acid levcl tested and add distilled water
to three-cights of an inch above the sep-
arators or plates. Make certain that the
ferminals are clean, tight and free {rom
corosion 10 permit the free flow of cur-
vent and full use of the battery’s power.
Keep in mind that: “However alluring the
advertising may be, or how conclusive the
glowing testimonials, scientific tests have
shown them worthless,

RADIO-CRAFT for AUGUST,

CLOSEUP OF A NICE JOB

We can honestly say that Electronic Winding
coils are getting better and better. They
have had to be better to satisfy the insistent
demands of communications branches of the
armed services and to contribute to the de-
pendability of rugged radio equipment that
is helping to save lives all around the world.
This closeup of a nice job of coil winding
shows a complete RF assembly — just one of
the many precise jobs we can do. If specifica-
tions call for a coil of extra quality call on
Electronic Winding.

E loctionie Winding Co.

5031 BROADWAY
CHICAGO 40, ILL.

1945

* * MANUFACTURERS OF EXTRA
QUALITY COILS FOR PRECISION

COMMUNICATIONS EQUIPMENT
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LET THIS "AUTOMATIC TEACHER™

show you exactly how to repair over

4800 RADIO MODELS

SAVE TIME-SAVE MONEY!

Girardi's RADIO TROUBLESHOOTER'S
HANDBOQOK is the ideal manual to show yov
exactly how to repair radios at home in
epare time—quickly and without a lot of pre-
vious experience or costly test equipment. It con-
iaine MORE THAN 4 POUNDS OF FACTUAL,
time-saving. money-making repair data for re-
pairing all models and makes of radios better,
faster and more profitably than you may have
thought possible!

NOT A “STUDY'" BOOK

RADIO TROUBLESHOOTER'S HANDBOOK
can casily pay for itself the first time you use
it. You don't have to study it. Simply look up
the make, model, and trouble symplom of the
Radio you want to repair and po to work. No
lost time! Clear instructions tell exactly what
the trouble is likely to be—EXACTLY how to
fix it. Actually, this big 744-page manual-size
HANDBOOK brings you factual, specific repair
data for the common troubles that occur in
practically every radio in use today—for over
4800 most popular models of Home and Auto-
radio receivers and Automatic Record Changers
of 202 manufacturers! In addition. there are
hundreds of pages of helpful repair charts, tube
charts, data on tuning alignment, transformer
troubles, tube and parts substitution, etc., ete.—
all for only $5 ($5.560 foreign) on an UNRE-
SERVED 6-DAY MONEY-

BACK GUARANTEE !

e 18IV vH

TEST INSTRUMENTS—TROUBLESHOOTING

A. A. Ghirardi's big 1300-page
REPAIR RADIO SERVICING is the finest, most com-
plete instruction book on Radio-Electronic service work for
either the novice or the professional Radio-Electronic service-
man—bar mone! Read from the beginning, it is a COM-
PLETE COURSE IN SERVICING by the most modern
methods. Used for reference, it is an invaluable means of
brushing up on any servicing problems that puzzle you.

Gives complete information on all esscatial service instru-
ment types; how they work (with wiring dlagrams), }vhen
and why to use them; how to build your own; preliminary
trouble checks; circuit and parts analysis; parts repair,

replacement, substitution; ob-

scure radio troubles; aligning’

and neutralizing; interference
reduction — and hundreds of
other subjects including How to
Start and Operate a Successful

5-DAY MONEY-BACK GUARANTEE

Technical Division. MURRAY HILL BOOKS, Ine.
Dept. RC-85. 232 Madison Ave.. New York 16. N. Y.

ing over 2080 pages—at a bargain

combination price. See coupot.

City and Pigt. NO. ... cvossoinssocrentsveinanany State, ...

“BORROW"THESE BOOKS
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[}
) 1]
O sl o red. o b send COD. i 3 Radio-Electronic Service Busi-
nclose . . sadap for s cd. Hen O.D. Y g
: U.S.A onty) for this mmount plus postae. If nat fully sattsfactory, 3 ness. 706 self-testing review
g L moy refum the books at the end of 5 days and receive my g questions help you check your
L mo'::);::::l'“ o SERVICING D RADIO TROUBLESHOOTER'S 3 progress EVERY STEP OF
PRS0 i Y r O N HANDEOOK $5 ($5.50 foreign) : THE \VAY'. Only $5 complete
H O Spacial MONEY-SAVING COMBINATION 1 (85.50 foreign).
| ] Both big books for only $9.50
B ($10.50 foreign) ] '
R - 3 H
: NATIEL Weiee o 1o o 10 giohe s guamBn (s, - 0¥ smbiis RYETTTRTTITPITIPRETD 1 While the preaeat limited supply
H (Please print or write plainly) 1 lasts wou can get BOTH big
. 3 books—radio's moat famous com-
i Address PR 1 plete Modern Service library total-
..... ' ae T H
: '
(] ]

for 5 full days. Money re-
funded if you don't like them!
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RADIO ELECTRONICS
(Continued from page 690)
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follows : facsiinile, 106-108; non-Govern-
ment fixed and mobile services, 42-44 and
72-76 megacycles. This closes the allocation
of frequencies between 25 to 30,000 mega-
cycles.

The FCC helieves the present decision,
moving FM “upstairs” from the band be-
tween 42 and 50 megacycles, will make it
frecer from interference and other short-
comings than it would be in any other por-
tion of the spectrum.

Recognizing that considerable opposition
was advanced by manufacturers and engi-
neers skeptical as to the advantages of the
higher-frequency band, the Commission
stated that it “has a duty to consider the
long-range effects of its action as well as
the cffects during the months immediately
ahcad, and it doesn’t propose to provide an
inferior FM service during the decades to
come mercly because of the transitory ad-
vantages which may be urged for an in-
{erior type of service.”
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THE RADIO ALARM
(Continued from page 689)
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which may work even better than the co-
herer.

One thing is certain, the radio alarm is
a device which is badly needed. Qur radio
technicians and experiménters will find this
a fascinating and promising field in which
to do further research and developing work.

If rcaders have any worthwhile thoughts
on the above, Radio-Craft will be happy to
receive suggestions and ideas on the subject.
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RADIO ELECTRONICS
(Continued from page 691)
V0 B

loss of circuit time. Each incoming letter
is comprised of three marking (signal)
impulses, plus four spacing (no signal)
impulses, The name—seven unit—stems
from this fact. Automatic counting fea-
tures incorporated in the receiving printer
check the arriving impulses, and if the
marking impulses vary from three, the
warning bell sounds and the maltese cross
emerges to report an error.

Vital to the system is a newly perfected
method for kecping the receiving channel-
ling devices in exact step with the distant
transmitter and the signal elements being
sent throypgh the air. -

Improvement in time division multiplex
operation has been achieved through the
inclusion in the same mechanism of the
devices that perform the basic channeling
function and also of the face plates which
pass the signal clements from or to the
scven-unit printing equipment in the proper
sequence and at the right time intervals for
transmission and reception.

In physical appearance, transmitting and
receiving equipment used in the new RCA
system is at hut slight variance from con-
ventional  radiotelegraph  apparatus, in
spite of its amazing performance. At each
terminal of the circuit are two cabinet
racks 84 inches in height, each containing
a multiplex distributor, visible about half-
way between top and bottom. One rack is
primarily for receiving and the other
primarily for transmission. Other equip-
ment includes printers, keyboard perfora-
tors and tape transmitters.

The amazing performance of the new
circuit leads the cngineers to predict wide
use for eight-channel equipment in handling
postwar traffic.

AUGUST,
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Combination Lip Mike

A “SUBMERSION-PROOF" combina-
tion lip mike and headset has recent-
Iy been developed by the scientists of the
Bell Telephone Laboratories. This is par-
ticularly valuable since armed amphibious
tractors used in storming beachheads usual-
ly completely submerge beiore their high
specd pumps can clear out the water, giving
both the men and cquipment a thorough
soaking,

The average mike or headset cannot take
this sort of trcatment for long, hut the
new combination is completely immune to
all of this. Equipped with a specially de-
signed gland or valve which will pass air
but exclude water, the new microphone is
capable of withstanding a submersion cycle
of 25 ininutes under ten inches of sea
water followed by baking in an oven at
125 degrees FFahrenheit, repeated five con-
secutive times without damage to the in-
strument, This gland also permits equaliza-
tion of air pressure under altitude changes,
which allows for safc transport of this
cquipment to the fighting front via cargo
plane.

Not much larger than a half-dollar and
less than one-half inch thick, the micro-
phone employs the differential principle
of operation. The average articulation is
about 86% on a multi-syllable test with
both talker and listener in a noise field
composed of simulated airplane noise at a
level of 118 db. Thus, the mike and headset
assembly can deliver and receive articulate
speech under most adverse noise conditions
of modern bhattle.

The headset is of the flat-response tvpe
and is so designed that it may be worn
under the Armored Force Crash Helmet
or standard stecl type helmet. Fitted with
soft neoprene car-cushions, the set assures
high transmission quality.

The whole assembly, including the har-
ness for holding the lip mike firmly but
comfortably in position weighs less than
20 ounces, and will function satisfactorily
under temperatures varving from minus 40
to plus 175 degrees Fahrenheit. The mi-
crophone is a single hutton type capable of
operating into the carbon mike circuits of
military equipment. The average button
current is approximately 50 milliamperes.

r

fa

The combination set displayed 1o advantage.

RADIO-CRAFT for AUGUST,

ALL THE SCIENCE OF BASIC
RADIO-ELECTRONICS

COURSES IN ONE

i this blg book were broken Into
monthly lessons and sold as a
“Course' you'd regard It as a
targain at $30 or morel in this

<onvenient book
torm you get it
for only

COMPLETE

This is only a fraction of what RADIO
PHYSICS COURSE brings you: First, over
300 pages devoted to a vitally important
foundation in Basic Electricity ., . . all
made simple as A-B-C by clear exblana-
tions and over 150 jllustrations: also broad-
casting ; Sound, Speech, Music : Radio trans-
mission ; Broadcasting stations; Receiving
anits;  Vacuum tube theory, characteris-
tics, comstruction, action: Detection: R-F
amplification: Audio amplification; Super-
heterodyne receivers; Tuning coils; Loud-
speakers! Microphones; Power Supply
units: Auto Radios; Aireraft Radio; Pho-
nograph pickups and amplifiers; Public ad-
dress systems: short wave characteristies
and equibment; Photoelectric cells: Tele-
vision; Sound movies ;—and many other
subjects and chapters!

““THE ELECTROLYTIC CAPACITOR”

An Important New Book on a Litlle-Known Subjest

Probably no Radio-Electronic component is more vitally
important than the Electrolytic Capacitor—and this new
book by Alexander M. Georgiev, who has devoted - more

than 16 years to electreolytic
capacitor research and develop-

ment, answers all the many
questions  engineers. servicemen
and others have been asking

about the various types of elecec-
trolytic capacitors . . . their con-.
struction, characteristics, advan-
tages, applications. measurement,
testing, defects, ete., etc. Tells
when and where to use clectro-
lytics in preference to non-elec-
trolytic types: relative merits of
“wets” versus “drys”; applica-
tions at low and high voltages
and frequencies; a-c or pulsat-

ing d-¢, ambient conditions, ete.. WO, Gupmmmsvs) i B R smisdenbedng B > « ¢ SSTT<[s8]s SRR/ en/el ool e el e e orsle
etc. The most important book 1dress
gvgr' ‘Bri}ten 307, thils vital sube AOATCSS s o ammrmeans. deains -6 BMosasis v 7676 0 s 31" ¢7s's o & o0 s v Glalole® n i[4 @ o8
Ject n $3 com e,

Poghid A Oty and Dist. No. ¢vovereivuarron. e vevees Btateesees
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Technical Division, MURRAY HILL BODKS. INC.
Dept. RC-85, 232 Madison Ave.. New York |

[J Enclosed find $5 (§5.50 forcign) for Ghirardi's RADIO PHYSICS
COUNSE hook; or [J send €.O.D,
nlus Lostage.
of § days and lhave my money refunded.

O Check hero for Georgiev's “THE ELECTROLYTIC

CAPACITOR' book, $3 ($3.25 foreign).

5-DAY MONEY-BACK GUARANTEE

in one hig

TRAIN NOW FOR THE BEST
OF ALL POST-WAR JOBS!

A. A. Ghirardi’s famous 972-page 31 Ib,
RADIO PHYSICS COURSE book with its
500 illustrations and 856 seif-testing review
questions can teach You basic Radio-Elec-
tronics from “serateh”—quicker, easier, and
at far less cost than you may have thought
possible! This ONE BIG BOOK (which is
actually 36 Courses in One) has given more
beginners their start in this fascinating field
than any other book or course ever pub-
lished! Also, it is used by more U. S. Army
Signal Corps, Navy, and civilian schools and
for more home study than any other book of
its type on the market!

Nothing is omitted, nothing condensed.
Everything is fully explained and made as
easy as A-B-C. Ask any radio-electronic
man! You'll be amazed how quickly RADIO
PHYSICS COURSE will help you master
subjects that other courses make seem very
complicated. And you'll be even more
amazed to find that it gives you a COM-
PLETE basic training—ALL YOU NEED
easier, better, and faster—at a total cost
of only $5 complete. Send coupon today.
Examine this truly great book for 5 days—
we guarantee to refund every
cent of your money if not
more than satisfied!

Complete modern
data on Electrolytic
Capacitors in one
authentic wvolume.

5 N. Y.

(in U.B. A. only) for this amount
It not fully satisfactory I may return 1t at the end

3l



" Ten thousond different

¢ rodlo and electronic ports immediately 3

available on pricrities

¥

Known since 1922 as reliable #‘}'
" [obbars, whalesalers ond manufacturers of £
h radio and elecironic equipment

100 Sixth Ave. {Dept. A-8] New York 13, N. Y.,
Nework, N. J.
World’s largest Radio Supply House

Boston, Moss.

= e

Originators and
Peacetime Marketers
of the celebrated

_Lafayelte Kadlo

2+ Write- today for our bargain
fiyers and special bullefins.
732
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TUBE REPLACEMENTS
(Continied from page 701)
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The case of Fig. 3a represents an inef-
ficient one, the extra current merely heat-
ing the shunts. Therefore, the original cir-
cuits should be restored as soon as a
125Q7-GT/G becomés available. In the lat-
ter case, it would simply be a matter of
removing the two shunts, and the line re-
sistor need not be again replaced. The heat
dissipation of such a shunt is low (1 watt
for cvery 6 volts which must be dropped).

3SI5GT 35L6 1215K767 IZIAIG% 6{07676
54

Ri250A
v R2:633n %
L34,
Fig. 3a

The above principles apply to the D.C.
type of filaments when operated in scries
from batteries or a power line rectifier. In
the first case, it may be possible to add or
subtract cells from the battery to correct
for changes in the total filament voltage re-
quired. In the second casc, check whether
the rectifier is able to supply additional
current if needed. Also, remember that the
rectifier tube itsclf should not be shunted.
Up to the normal current drain, the recti-

fier output voltage may bc assumed fair-

ly constant.

PARALLEL FILAMENTS

In thesc circuits all filaments are rated
at the same voltage, usually 6 volts, and do
not require the same current. Because cach
filament is independent of the others, and
many 6-volt types are available, parallel
filament circuits usually permit more op-
portunity for finding tube substitutes.

Tubes which requirc the samc voltage
are listed in Table IT -under “parallel” and
may therefore be direttly substituted with-
out change in such receivers. It is assumed
that the transformer or other voltage sup-
ply will handle the extra current when this
i1s required.

Tubes requiring less filament voltage
may be used by including the proper voltage-
dropping resistor as in Fig. 4, where a 2A7

6v. F/LLy, R4
eSS
1 247

Re= 83225 475,
is used to replace a 6A7. If the transformer
is provided with extra taps, it may he
possible to obtain 2.5 volts ‘directly from it.
1f the 6.3 winding is center-tapped, the 2A7
may be operated from one-half of the wind-

ing (3.15 volts) through an 8-ohm, 1-watt

resistor.
E 3.15-25
R=2=e— = —

1 8

Unless the sct is an ultra-midget, don't
overlook the possibility of adding a midget
6.3 filament transformer to aid tube sub-
stitution. Such transformers, providing onc
or Lwo amperes, are available in very small
size and weight. 1{ connection is made as
in Fig. S5, a 12-volt tube may be operated
alongside 6-volt tubes.

REPLACING RECTIFIERS

Rectifiers and power amplifiers of the
A.C-D.C. type scem particularly difficult
to replace these days. In common with
most other tubes, they reach the end of
their useful lifc more often by showing
weak cmission than by burn-out.

— . 6v. Fillye

il

12v, FiL

—
v, v
6v.

S ADDED MIDGET TRANS.

Fig. 5

Should a sct come in having both rectifier
and power amplifier weak but not burned
out, a good replacement can be made by
the use of one of the 117-volt types which
combines a rectifier and amplifier in one
envelope. For example, the 117N7GT, if
available, can be hooked up cither inside the
radio or in a separate box. Requiring no
voltage-dropping resistor, the wiring is
simple and the efficiency high. 1t is only
required to disconnect all ferminals of the
original two tubes (except filaments) and
reconnect them to the respective pins of
the new tube, (Tig. 6).

DO
"0
ANTZAD
OM)

Where the rectifier alone is weak and a
dynamic spcaker is used, the set wiring
should be checked. In such cases one diode
often supplies the speaker and the other
diode the plates. Set operation and ef-
ficiency may be improved, and the need for
tuhe replacement climinated by connecting
both diodes in parallel and substituting a
P.M. speaker for the original.
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ELECTRONIC METRONOME
(Continued from page 699)
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rhythm while you proceed with your musical
practice. Onc precaution: Be surc that you
arc not radiating such a strong signal
that you are creating interference. The

F.C.C. lias cstahlished a definite ruling on ~

that matter. There must be absolutely no
interference with other radio reception.
This is absolute. Should a neighbor in an
adjoining apartment—say 30 feet away—
hear your metronome or code oscillator
while listening to a local station, your ma-
chine is clearly illegal.

(Should the same neighbor, by tuning be-
tween two, stations and turning up his
wvolume control, be able to hear the trans-

der the transmissions illegal as such recep-’

mitted. signals, this would! probably not ren-g -~

RADIO-CRAFT

tion could hardly he considered interfer-
ence.) A simple formula for determining if
your “transmitter” is illegal or not is:
157,000
ft.

frequency (Ke.)
For example: if a device is operating at
550 Kc., the permissible range is 157,000/~
550 or approximately 285 fcet:
[

Frequency Unmodulated

The femalc’s often found to be
A glib broadcasting station
That prattles with high frequency
And little modulation!
—Addison H. Hallock
AUGUST, 1945
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RADIO ROBOT PLANE
(Continued from page 694)
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could precede or surround the hombers they
protect, sometimes emitting smoke screens
to confuse the enemy aircraft.

Since they could not be retrieved, and
their object would always be to destroy
themselves with their deadly cargo, it is
apparent that they could be constructed of
nondurable materials. Being small and
light, they could be produced in lhuge
guantities at comparatively low cost. They
would représent an enormous “suicide
squad,” but one which would not risk a
single life of the opecrating forces. While
they could be adapted equally well to pro-
tect shipping when operated from surface
vessels, their greatest all-round use would
be as bomber-based flying hombs.

This particular radio-controlled bomb
would have scveral unique features differ-
entiating it sharply from long-range robot
planes controlled by sct mechanisms, such
as the V-1 type used by the nazis against
England. The latter must have sufficient in-
struments to detect, correct and compensate
for variations in air density, winds and
course changes caused by exploding anti-
aircraft shells. Being controlled within the
limits of visual range from mother aircraft
(these limits may extend up to a hundred
miles under good weather conditious if ob-
served through high-powered glasses and if
cquipped with smoke trail apparatus), the
flying homb is not a robot in the sense of
those that are launched with pre-set con-
trols. If anything, it hecomes more of a pre-
cision bomb than those which are dropped
in free flight and over which no further
control can he exercised.

The constructional possibilities are dis-
closed in the accompanying illustration. Es-
sentially, this radio-controlled bomb could .
be made in threc sections which could be
nested into cach other for final assenibly.
The forward section or nose would contain
the small compression-ignition engine, to-
gether with fuel tanks and propelier. Due
to their short-range action, fucl tanks would
be Trelatively small. The center section
would be the actual bomb containing the
explosive, which could be detonated either
through the firing pin cxtending through
the forward power section, past the pro-
peller spinner, or by means of radio
through a detonator operated from the
rcar section. The rcar section would car-
ry the radio recciver connected directly to
the tail surface controls. Connccting rods,
cables and wires therefore would be direct
and short. The wings would sct into special
recesses and hooks on the center section.

While controllable bombs of this type
would cost more than free drop hoinhs of
similar weight, they might in all likelihood
reduce heavy bomber losses because the
latter could remain well away from the
target arca in any direction.

Excerpt from “Aircraft Armament,” published
by Aerosphere Inc., N, Y. C.

CORRECTION

, A couple of lines were omitted in the
article "“New Automatic Radio Compass”.
column 3 of page 696. The following lines
should be inserted in the first paragraph;
<+ . “(b) aural reception of modulated or
unmodulated radio-frequency energy using
a non-directional antenna;”

These lines should be inserted in the
paragraph at the twelfth line, dircctly after
section (a) in the description of the radio-
compass, which starts: “automatic bearing
indication of the direction of arrival of

UNIMETER

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

The UM-3 is designed to clearly indicate
all the functions which aid in the pre-
vention of application of high vol-
tages |[when preparing for current
-.Or resistance measurements.

Other G-E units for better servic-
ing include: Tube Checker TC-3,
Unimeter UM-4, and Oscilloscope
CRO-3A.

Write: Electronics Department,
Specialty Division, General
Electric, Syracuse, New York.

GENERAL @ ELECTRIC

177-D2

radio frequency energy,” ‘etc.

RADIO-CRAET for
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New type hund-litting probe slows eare of mestursments, handlos
Wit 4 any ordinary teet loed. Probre incorporater aaw high-fraquency diods
9i*ing bawt pouible fraguency respente, Complesaly nem. balenced,
Wighly dagenerative bridge cirevit aflows highar input impedaness (rout de.
tuning on RF cirtuits) and greater itebility than evar bafore. ’

FREQUENCY RANGE:
Negligible frequency error from
50 cycles to 100 megacycles.

DC 0-1, 2.5, 10, 50, 250, 500
AC 0-1, 2.5, 10, 50, 250
IXTENDED TO 5000 YOLTS BY EXTERNAL MULHPLIERS

INPUT RESISTANCE:

DBC—80 megohms on | volt range; 40 megohms on 500 volt range
AC—AQ megohms on | volt range: 20 megohms on 250 volt range

INPUT -CAPACITY OF PROBE: 5. micro-micro farads

SUPREME INSTRUMENTS CORPORATION

1945 733



THIS VALUABLE |/ |
ELECTRICAL BOOK | | .

Big set of Shop Prints

and Wiring Diagrams—Yor; to Keep!
FOR LOOKING OVER NEW 7-Vol.Set

APPLIED PRACTICAL

ELECTRICITY

This 7-Vol. sct. just off the press, covers everything

electrical — wiring, lighting, A C.. D.C., motors,
automotive, radio, refrigeration, air conditioning,
RADIO, ELECTRONICS. Big section on home ap-
pliance repairs. Easy, practical, fuily illustrated. Be-
ginner or old-timer, you need this great set!
s END No Coupon brings complete sct for 7 DAY
FREE TRIAL.Examineit. use on job,
MONEY] FREE 150Shop P’rinta Book is YOURS
<« to KEEP REGARDLESS OF
WHETHER OR NOT YOU DECIDE TO KEEPR
THE 7-VOL. SET. Get out of the "‘onc-operation™
tyhe of job—handle ali kinds. Send for Set and FREE
150 Shop Prints Book NOW, Coupon is not an order,
just a request to ace the booksl
-------------------------
COYNE ELECT, SCHOOL, Oept.C3-T1.500 §. Pauttna, Chicagn 2. Illinols
posipaid 7-Vol. APPLIED PRACTLCAL ELECTRICITY

E BQOK of 150 Shop Prints. In 7 d?ﬁn I'll retumn 7 vol.
and owe nothing, or aend $3.00 ond §3,00 monthly until $21 ia paid.
Trneh Brice §19 16—You nave $1.261. The 160 Shop I'rints Book

minetokeep FREEregardiess whether or notlkeop tho7-Veol. Set.

NAME AGE

ADDRESS.
FIRM EMPLOYED BY

OPPORTUNITY AD-LETS

Advertisements In this section cost 20 eents a word
for each fusertlon. Nawme, addvess anid Inltlals must
be included at the nahere rate. Cash should accom-
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Objectlonable or mislemllng advertisemedts nor ac-
copted. Adverlisements for September. 1945, Issuc
must reach us not later than July 28, 1943,

Radlo-Craft ® 25 W. B'way ® New York 7. N_ Y,

MAOAZINES {BACK DATED)—FOREIGN, DOMESTIC.
arts. Books, bookiets, subscriptions, pin-ups, etc. Cala-
log 10c (refunded). Cleerone's, 863 Flrst Ave.. New
York 17. N. Y. H

BUILD RADIO COMPLETE WITH TURES  §10.95.
detalts, Radio. 9418h Avenue “A'. Brooklyn, N. Y.
EMBOSSED AND PLAIN RUSINESS CARDS. SPADA.
10 Lesington. Wethersfieid 9, .

USED CORRESPONDENCE COURSES AND TECIINT-
tal Books Bought, Sold. hented. Catslog Free. Educa-
tional Exchange. Henager. Alabawa. -
CORRESPONDENCE COURSES ANT)Y SELF-INSTRUC-
tion books, slightly used. Sold. Rented. Exchanged. Al
subjects. Satlsfactlon guaranteed. Cash pald for uscd
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In the Rocky Mountain Region
) it’s '
RADIO & TELEVISION SUPPLY CO.

806 EUCLID AVE, PUEBLO, COLO.

“1f wo don't have it, we'll get H—
¢r it ean't be hadl Phone 57297

Tribute to radio was paid by Mrs. Frank-
lin Roosevelt in her column, “My Day,” re-
cently, when she wrote, “Radio . . . has
become a great instrument for bringing
people together.”” She added, “Millions of
people who have heard only voices on the
radio have come to attach to thosc voices
personalities and qualities of character. In
many of my letters there is a seasc of loss
because my husband’s voice will no longer
come into a living room or a kitchen in
some remote corner of the United States.”

CORRECTION

An error appeared in the article “Cathode
Followers” by Mr. Q. EE. Carlson on page
562 of the June 1945 issuc. Equation (1)
reads “Gain equals Gu-R..” It should read:
“Gain cquals GaRL.”
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cies to be covered by the receiver. If its -
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DETECTOR CIRCUITS

(Continued from page 704)
AT O 00 000

values of load resistances. The conditions
demonstrated in these charts demonstrate
only the static characteristics of the tube,
but are helpful in determining the dynaic
conditions under which it will operate most
efficiently. Duc to many factors, the detec-
tor will react very differently from its
static characteristics when it is fed the
complex wave forms of speech or music.
Even casual study indicates that the high-
est values of output voltage will be avail-
able with the highest values of load resist-
ance. Sueh a chart is shown in Fig. 2.

The circuit in Fig. 1-a shows the second’

detector of a popular A.C. receiver using a
125Q7 tube as half wave rectifier or detee-
tor, A.V.C. and first audio stage. It will be
noted that jn this circuit, the diode load con-
sists of two resistances having a total re-
sistance of .3 meg. 250,000 ohums of this re-
sistance is employed as the volume control
for the recciver. The 00025 condenser is
used to filter out the pulsations which would
result from the R.F. in the circuit. The
direct current flowing through the load re-
sistance js also tapped off to supply nega-
tive automatic volume control voltage for

| the LF. stages of the sct.

Figures 3-a-b-¢ show equivalent circuits
at 100, 400 and 5000 cycles. At various au-
dio frequencies, the reactance of the vari-
ous condensers will change inversely as the
frequency (as the frequency increases, re-
actance decreases). The principal offender
of the high frequency shunting is the by-
pass condenser, Cl. Its reactance at 100
cyeles is almost six and one half megohms.
This value of reactance shunting 300,000
ohms will have negligible cffect on the au-
dio output at this low frequency. At 400
eycles the audio output will be still lower
and at 5000 cycles, the reactance of the
R.F. by-pass condenser is 127000 ohms.
When we consider this value paralleling the
load resistance of 300,000 ohms we have an
equivalent resistance of only 89.227 ohms.
Then, considering the AV.C. resistor and
the grid leak in parallel with the load re-
sistance, even this value will be lowered
somewhat.

HIGH MODULATION PERCENTAGES

It has been stated that the veltage drop
across the load resistance is somewhat low-
er than the peak charging voltage. Now,
it the resistance offered to the flow of
A.C.-is less than that -offered to the flow
of D.C. then the current caused Dy the
flow of A.C. will be greater than that
caused by the D.C. When the shape of a
modulated signal is studied, it will be noted
that as the modulation percentage ap-
proaches one-hundred per cent the instan-
taneous current flowing through the diode
becomes smaller and reduces to zero at
maxinmum modulation. When the diode input
contains signals having high modulation
percentages and contaming high frequen-
cies. the R.F. by-pass condenser cannot dis-
sipate its charge through the load resistor
fast enough to follow the shape of the mod-
ulation envelope. Thus there will be fre-
quency and amplitude distortion.

To determine the value of the R.F. by-
pass condenser, the highest modulation fre-
quency to he received will have to be con-
sidered as well as the inter-electrode ca-
pacity of the tube and the hroadeast frequen-

reactance is from 2 to 3 times the load
resistance at the highest modulation fre-
quency, then it will be pessible to receive
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signals which have been modulated up to
94 per cent without distortion. Higher mod-
ulation peaks may be received without dis-
tortion becoming noticeable. However, the
reactance of this condenser should be as
small as possible, because for maximum out-
put from the detector, it is nccessary for the
maximum R.I, voltage to be applied to the
diode plate. If the reactance of the con-
denser is fairly large compared to the load
resistance, a large percentage of the R.F.
voltage will be lost across it. It is for this
reason that the diode detector is scldom
employed for low frequency receivers.

SOME CAUSES OF DISTORTION

The shunting cffect of the various con-
densers and resistances in the circuit has
the effect of reducing the effective load re-
sistance of the tubc.grhc dynamic load line
of the tube’s characteristic curve will pass
through the operating point but will have
a slope such that it will have a cut-off
characteristic at an input voltage less than
zero and the distortion will be severe at
modulation percentages where the instan-
tancous current approaches zero. Theoret-
ically, the diode would not be able to handle
successfully a signal having a high degrce
of modulation, but fortunately there is
another factor that serves to nullify this
cffect.

It has heen found that the maximum de-
gree of modulation that can be placed upon
an R.F. signal and e detected by the di-
ode without distortion is equal to the equiv-
alent impedance at the highest modulation
frequency divided by the diode load resist-
ance. When the efficiency of the detector is
high, the load resistance offered to R.F.
is cqual to the load resistance, R, divided
by the cfhiciency, Since the impedance is low-
er for A.C., the resistance offered to A.C.
is equal to the effective resistance divided
by the cfficiency. The modulation percent-
age will thercfore apparently be reduced
and the distortion produced by the diode in
the actual detection of highly modulated
signals cut down,
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Fig. 4—Full-wave detector, 4-a—Detector and
AN.C. circuit for minimum distortion.
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The tubes selected for diode detector service should have a low
interelectrode capacitance and a low plate resistance. These con-
ditions can be met by employing practically any of the especially
designetdl diodes such as the 6HG6 or the multi-purposc tubes as the |
6Q7, 6B7, 6B8 and many others. i

Fig. 4 illustrates the use of the diode as a full-wave detector.
In this case, both halves of the input cycle are utilized. The
output of this type of detector is only onc-half as great as the
output of the half wave-type for the same value of input voltage.
This circuit has onc advantage. Very little R.F. is placed across
load resistor, due to the fact that the center-tap of the input
inductance is at zero R.F. potential just as is the cathode. |

In Fig. 4-a we see a circuit which has been developed to over-
come the effccts of shunting of high modulation I{requencies
caused by low value. A.V.C. resistances and the usual coupling
condenser and grid leak for the audio stage. In this case, the |
detector is a half-wave affair. The second diode plate is capaci-
tively coupled to the plate of the preceding stage. A D.C. drop
appears across its load resistor, RL2, to be used as A.V.C. bias.
In this case, a section of the load resistor for the detector is
employed as the grid leak and volume for the following audio
amplifier stage. This method will supply ample audio voltape to
the grid of the following stage, since the diode should not be
operated at voltage inputs which are lower than 10 volts R.M.S.
and this condition may be met by any receiver employing A.V.C.

The second part of this article will discuss triode detectors. It will appear
in an early jssue.

A NEAT COIL REPAIR TRICK
By RAY FULTON

OW that new, or cven used, parts are so scarce, many substi-

tutions are in order. In fact, they are the only answer in many
cases. I have found the lowly one-watt resistor, duly accompanied |
by a coupling condenser, to be of invaluable assistance in quick
replacement work.

Some time ago, a job came in with a burnt out LF. transiormer. |
Not being able to replace it in time to satisfy the customer, I
substituted a 15,000-ohm, 1-watt resistor for the transformer
winding, and connected a .0001 mfd. condenser from the plate
of the tube to the grid of the next tube. That is to say, the
condenser was connected between the
“plate” and *grid” terminals of the LF.T.

It was found neccssary to realign the LF,
stage due to differences in load, etc. Much [
to my surprise, the results were excellent,
except for- the faint sound of “birdies” on
certain spots of the dial.

The same trick can be applied to an audio
transformer. In the case of an audio trans-
former going out, the primary, of course
is almost invariably the one to go. If a
50,000-ohm, l-watt resistor is connected
to where the primary was, and a .01 con-
denser is connected to the grid terminal
of the stage fed by the transformer and
to the plate of the input stage, the results
will be as good as beforec as far as tonal
quality is concerned, but the volume will
be approximately onec third less. This will
not matter in most cascs. It will be neces-
sary simply to turn the volume control up
a Tittle more. If results are not quite good
enough, there is still another trick. Reverse

u,so‘po.vium. A. C. typas =
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ONAN ELECTRIC GENERATING
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of single-unit, compact design and
sturdy construction. Suitable for
mol{ile, stationary or emergency
service.
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NEW INDUCTION HEATER

-

ts initial surge and soves pilot light
. . . Ask Your Jobber.

the position of the secondary of the trans-
former and the added resistor. That is, put
the secondary in the plate circuit of the
input tube and the resistor in the grid cir-
cuit of the next stage. In that case, you
would have to use a 250,000-ohm, l-watt
resistor in place of the 50,000-chm unit
rpentioncd before.

Sometimes we have been unable to make
a circuit oscillate and—short of adding
turns and labor to the coil in question—a
new tube or other expense not desired by
the customer scemed the only answer.

Often this occurs hecause the filters have,
lost a little (or a lot) of their capacity.
In many sets, the filter condensers often act
as by-pass condensers from the B4+ to
ground. When their resistance increases, this
by-pass effect is reduced somewhat with the
result that therc is no oscillation. If a .1
mid. paper or mica condenser is connected
from the B4 ground, the cause and cffect
will be eliminated in most cases,

RADIC-CRAFT for AUGUST,

This new General Electric 50-kw electronic
heater incorporates all of the important fea-
tures of the 5-kw and 15-kw G-E Eeafers and,
in addition, is capable of heal-treating much
larger parts or the same size parts in less
time, This heater is readily applicable for
many different heating jobs merely by chang-
ing the induction-coil fixture.

The entire unit weighs approximately 6000
Ibs. and is B4 inches wide, 94 inches deep,
and 82 inches high over-all. The electronic
heater cabinet is composed of twe compart-
ments, one of which contains an air-cooled
transformer to step-up power supply voltage
to the six rectifier tubes, and such accessory
items as a contactor, a tap-changing switch,
and filament transformers. The other com-
partment contains the high frequency com-
ponents—a single water-cooled oscillator
tube and a bank of water-cooled capacitors.
The two compartments are separated by a
heavy, protecting partition. Meters and con-
trols are mounted on the two compartments,
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PARASITIC OSCILLATIONS

(Continucd from page 700)
0 0 O LS A0

feature is desirable, the screen supply

| should be of the scncs—dloppmg variety.

Thirty thousand ohms is the correct value
for a 6AB7/1853 in the R.I°. stage of a
broadcast or all-wave sct, while 60,000
ohms is about right for the 6AC7 as a
U.H.F. amplifier. In single-stage R.IF. or
1.F. amplificrs, 40,000 ohms may be used
as the screen drop with any of the other
tubes, while if a two-stage amplifier is used
it is advisable to usc a- little higher re-
sistance in the first tube’s screen. In any
case the screen voltage should excecd 150
for maximum gain. This should be borne
in mind when designing voitage divider
networks if this type of screen supply is
to be used. The resistors should be pro-
portioned to deliver a voltage of between
150 and 223 volts. At least .1 mfd. should
by-pass the screen to ground.

In passing, a word should be said about
the suppressor. This should be grounded
directly rather than connected to the cath-
ode. A direct ground comnection makes
for more stable operation.

Finally we nwst discuss the elimination
ol fcedback from the plate circuit into the
“B+" linc. Another decoupling filter is
necessary here and may consist of a 1000-
ohm resistor and a paper by-pass of at
least .1 mfd. For extreme cases 2000 or
cven 5000 chims may be used but the volt-
age drop caused by these resistors may be
objectionable. Another method of de-
coupling where supply voltage is at a
premium is to use a 2.5-millihenry R.F.
choke in place of the decoupling resistor,
since this choke presents only a few: ohms
D.C. resistance while offering a very high
impedance to R.I*. voltages.

Fig. 3 shows an LFE. stage which will
display very little tendency to generate
parasitic oscillations.

When supplied with 300 volts from a
tvpical A.C. power supply, the plate voltage
will be about 290 volts, the screen voltage
190 volts, and the bias 2.5 wvolts, which
conditions will allow very high gain to be
realized. TFurther insurance against para-
sitics may be obtained by connecting the
high end of the screen resistor to the
other side of the plate decoupling filter
as in Fig. 4; and in cases where extreme
care must be taken to avoid parasitics, as
when the 6AC7 is used, the circuit of Fig.
S may prove desirable.

Finally, if the stage is to be used in an
A.C-D.C. sct where the limiting factor
is the supply voltage (and parasitic clim-
ination nced not be so complete due to the
lower -gain occasioned by the lower plate
and screen potentials) the circuit of Fig
6 has been found to be very efficient. All
of these circuits, of course, even though
they arc shown as LF. amplifiers, may be
converted readily for R.F. amplification
merely by the substitution of proper tuning
components. In either class of service they
will perforin with high efficiency and gain
and little tendency to oscillation.

Considerable nention has been made in
many articles of the importance of parts
placement and grounding. but a specific
plan of parts placement has scldom been
given. The best idea is to mount two ter-
minal strips, one on cach side of the tube
socket. On one of these the AV.C. de-
coupling resistor may be mounted while
the other may serve to support the re-
sistor or choke used in the plate decoupling
filter. The screen resistor, cathode resistor,
and the R.F. wiring may then be installed,
keeping all these items close to the chassis
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and leaving the space covering the hottom
of the tube socket frec.

In this space, and sitting right on the
tube socket prongs, the cathode by-pass,
screen by-pass, and plate decoupler by-pass
condensers may be mounted side by side
with the lcad of cach condenser marked
“outside foil” grounded. These three .l-
mfd,, ér Dbigger, condensers should com-
plctcly cover the bottom of the tube socket,
50 that with the wiring completed no R.I.
or LF. socket should be visible when look-
ing into thc underside of the chassis.

Since the outside foil—i.c., the conduct-
ing layer ncarest the surface of the con-
denser—of ecach of these by-passes is
grounded, the whole assembly constitutes
a complete and very efficient shield, which
fits closely over the bottom of the tube
socket and effectively reduces stray ca-
pacitics between the mput and output cir-
cuits and troubles dne to other neighboring
stray ficlds. The condensers, of course,
must be of the tubular paper variety in
order for this method of obtaining shicld-
ing to work, since other types may not
have their conducting elements placed in
the samc way.

65K7,
125K Terc

Fig. 6—Filter for low voltage uses a chala

The A.V.C. decoupling filter by-pass may
be placed to one side of the tube socket,
and by grounding its outside foil and plac-
ing it on top of the grid lead if a single-
ended type tube is used, additional shield-
ing of this sensitive circuit may be obtained,

A dctermining factor in the success of
a receiver is the method in which the
different grounds are made. Although in
a schematic design, a lcad to be grounded
is simply indicatecd by the familiar symbol
drawn’ at any convenient place on the
diagram, actually the point on the chassis
at which eachh individual lcad to be
grounded is connected is of paramount
imiportance in the operation of any radio
cquipment, and most particularly receiving
cqunpmcnt especially on the U'HF. Even
in audio amplifiers, proper grounding can
increase overall gain slightly and may often
spell the difference between high hum level
and noiscless operation. The author has
scen a scemingly hopeless case of parasitic
trouble in an FM recciver cured simply
by unsoldering the lead grounding the No. 1
pin of the 6AC7 R.F. amplifier from the
chassis, moving it over about half an inch,
and soldering 1t down again. All this may
sound very impressive, but the question
is, how can one be sure that one’s grounds
are correct. The answer is given in a few
simple rules, which now follow :

Avoid eddy currents in the chassis which
may set up abnormal voltage drops and
clectromagnetic fields. Eddy currents may
he set up between any two points on the
chassis where wires are grounded, soime-
tintes rcaching amazing values. The solu-
tion should be obvious—to have as few
separate ground points as possible. From
this point of view, a single point in the
center of the chassis to which all ground
leads are connected would be ideal, but
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this makes for long ground leads. They
would probably prove more detrimental
than-eddy currents, especially at high fre-
quencies where long leads can show ap-
preciable inductive reactance.

A length of heavy Dbus-bar running
around the chassis and grounded to it at
one point only while all ground connec-
tions are made to this wire is very cfective,
but there is a simpler system which may
be used to give just as good results. This
is to pick a point near each tube to which
all ground connections associated with that
tube arc made. Thus in a set of scven
tubes there should be seven points on the
chassis to which grounds are made.
Grounds of the tuning-cye tube may be
made to the same point as those from
the second detector.

“A stage” may be considered as all the
circuit components included between the
input coupling to the tube and the output
coupling. Thus in the IF. stage of Fig. 4,
the A.V.C. dccoupling flter by-pass, the
cathode resistor and by-pass, the screen
by-pass, the suppressor and the plate de-
coupling filter by-pass should all be
grounded by short leads to a single point
located conveniently near the tube. This
procedure should be carried out very com-
pletely, treating audio stages the same way,
and even regarding the power supply and
its immediately associated filter as a stage.
If this is done, no trouble will be experi-
enced with cffects due to eddy currents.
Since cach stage is more or less a complete
circuit in itself eddy currents passing
along the chassis between two stages are
not likely to cause trouble in either one,

In closing, we may look at the audio
section. This part of the set is usually a
minor section in a communications receiver
designed more for sensitivity and selectivity
than for tone and power output. It js gen-
erally the most trouble-free and is also
gencrally assumed to be such by the honie
constructor. However, there is onc tvpe of
audio parasitic which may easily develop
in a home-constructed audio system and

which the builder may assume to be an
R.J. disturbance, spending hours of neecd-
less frunting in the wrong place. The audio
trouble may Dbe easily distinguished by its
“Put-P'ut” sound in the output. Because
of this characteristic sound, this parasitic
is referred to as a “motorboat,” although
sometimes it may be of so high a frequency
that the individual pulses will be indis-
tinguishable, in which case it may become
a tone or whistle. An infallible test is that
tuning will have no effect on the sound.

“Motorboating” is a relaxation oscilla-
tion caused by the audio system acting in
whole or in part as a multi-vibrator. Usual-
ly a couple of low-level, high-gain stages
will be found responsible. The first culprit
may be found by grounding the audio
grids one after another, starting at the
input of the system, until the parasitic
stops.

Since a minimum of two stages in cas-
cade is required for a multivibrator circuit
to be set up, it will usually be found that
if the first stage found to be responsible
for the oscillation is eliminated from the
multi-vibrator set-up, the trouble will
cease. This elimination may be invariably
accomplished by a decoupling flter in the
plate supply lcad to thc offending stage.
For audio work the filter may take exactly
the same form as the one previously de-
scribed for R.F. and I.F. use, but will use

different values of R and C. A resistor |

of 10,000 ohms and a 16 mifd. electrolytic
condenser should cure any case, while for
extreme troubles 20,000 to 50,000 ohms may
be used without producing a voltage drop
detrimental to the operation of a low
level audio voltage amplifier.

By the usc of the above methods, it
should he possible to eliminate unstable
operation and parasitic oscillation in any
stage of the receiver. It is to be hoped
that these suggestions may help to reduce
this sort of trouble in home-huilt scts and
may lcad to obtaining higher gain from
stages that might otherwise have to be
operated at reduced voltage.

FILAMENT WELDER SAVES TUBES

THE shortage of parts and tubes has not
been accompanied by a shortage of new
ideas and mecans of keeping radio receivers
in operation. For exammple, a worthwhile
pereentage of burned out tubes have been
returned to service by welding their fila-
ments.

A high voltage is usually connected
across the defective filament for a short
period of time. Unfortunately, it is alto-
gether too easy to keep the voltage on too
long, thus not only repairing the tube but
immediately burning it out again . . . this
time for good.

A far greater chance for making a good
weld is contained in an invention by Nor-
man A. Hendrv of Portland, Mich. (U.S.
Patent No. 2,371,327). Instead of connect-
ing the voltage source directly to the tube,
he first charges a condenser and then dis-
charges it through the filament to be re-
paired. In this way there is direct control
ever the maximum value of the current
flowing as well as the interval of time.
Further, the exponential nature of the dis-
charge permits tempering of the filament,
which might otherwise become brittle and
susceptible to overload.

Correct values to use for different types
of filament have been discovered by Mr.
Hendry after experiment and are listed in
the table.

A preferred layout includes a source of
direct current, several taps for desired out-
puts and a switching arrangement for
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charging and discharging the condenser.
The circuit can be easily and conveniently
built into a cabinet with provision for
welding tubes with different bases.
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FILAMENT VOLTAGCE
.05 AMPS OR LESS 50
.06 — 10 1co
.10~ .25 200
355 — Ho 300

VOLTAGF REQUIRED FOR WELDING
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reference, thls handy reference book for your tough
jobs covers rodlo transmisslon ond reception. pubiie
fddress systemis. telovision, photocelis snd data on
thelr important parts. It's a book you'll

slways usc. And . . . {t's only 55.00

ANOTHER TIME SAVING BOOK!

ELECTRICAI. AND RADIO DICTIONARY. OQrer
3800 definitions of technlenl words and terms used
in ai! branches of radio and electricity.

300 Pages—550 10untrations. . .oonr ... $2.50

GATEWAY PUBLISHING COMPANY
53 W. Jackson—Dept. RC.8
Chicaoo 4, 111,

Clip This Coupon NOW
O Send me the new Droke Cyclovedia
ATELY.

IMMEDI
O And the 300 Pago Radlo Dictlonary.

Here,

Lorge stocks assure the finest and most
I 1

of ol ilable items
at lowest grevoiling prices. Thovsands of
active buyers depond on us for their entire
Radio repair and replacement requirements.
Because we understand service problems,
every ordes is expedited for delivery in
double quick ime. Everything we do is
planned for canvenience and satisfaction 16
our cvstomers. You will find it profitoble ta
maoke Radelok your bvying hacdquarters.

FREE BUYING GUIDES

Bocavse of existing cenditions we keep ouvr
<ustemers right up to the minute on avail.
able handise by releati |

frequently instead of sending our regular
Big Profit Guide
once a yeor. Send
the coupon now
to got these Free
Buying Guide Sup-
plements a3 they

are issued.

| RADOLEK €O, Dept. C-105

601 W. Randolph $t., Chicogo 6, III.
Plecse send FREE Buying Guide Supplements
NAME
ADDRESS

ORDER FROM RADOLEK
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LEOTONE MONTHLY SPECIALS!

Brand new R.C.A. #200A tubes in scaled carlons
(Ideal detecior and amplifier) ...........2 for 25¢
The following tubes in perfeet conditlon. hut not in
sealet  eartons. Guaraniced for 90 days: 26, 27

HIEI56 Gnd) 140 3 s gy nacrh b 86 118 1 S0 9¢ each
Number 40 tube can be used in placo of #71A.
Pejur 3 stage wired resistance coupled amDlifier

chassis base. including 3 sockets, 8 heavy duty bitnd
ing vosts and 6 melalized resistors $1.29

Wostern electrie plalinum polut telegraph keys..49¢
Earphione head bands, complete wilh forks. .
Weslern clectrle key and buzzer.............
Medlum size batlery odips—2% inches long. .4 for 25¢
Single wire connectors—! inch long......... 4 for 25¢
flno tubo Mghler batlery set including hrand new

Bakelite {ubing: 3 Inches O.D.—2% long....B¢c cach

Terms : No orders for less than $2.00 accepted.
20% deposit is reauired on all orders.

The house of a million parts!
What do you need?

LEﬂTnN RADIO COMPANY

63 DEY ST. NEW YORK
(Cone & Coll Makers Since 1927)

VI<iO
12 WEEKS

=, TRAINING IN COYNE
ANy g SHOPS WHERE YOU

e [ 77
$¢es ™ «LEARN-BY-DOING
Trained Radio-Electronics men needed_now. They
will be needed too when the waris over. Tremendous
expansion in Radio. Electronles. Frequency Modu-
lation and Teievision predicied — a world of new
opportunities. Get Radio Training in the Coyne
Shops in Chicago now, and BE READY

If you are short of moncy, you ¢an start now and pay
most of your tuition after you graduate. Many earmn
while learning. Free Lifetime Employment Scrvice to

graduates, EXTRA tralning in INDUSTRIAL
ELECTRONICS — no cxtra cost.

— e
FREE BOOK VETERANS! Coync i3 equip-|

Whether you” 1 ad to train those who quat-

you're 16 or up I
to 40, get the facts, Big [fY |'°"B.:";"“‘" under the)
"L‘:.s‘"?:iﬂ ?ﬂﬂi‘%{:ﬂ"‘l’:t lc.u.':ulﬁgn. Wo atsa have facil
- L
Jlectronics-Tclevision. [disabilitics whether due to
Mail coupon today . 'war or olher causcs.

Py gl £ e A N Y I LT LT L
W_C. LEWIS, Pres,. RADIO-ELECTRONICS DIVISION
COYNE ELECTRICAL SCHOOL
$00 S. Paulina St.. Dept, CS-8M, Chicago 12, illinols

Send me FREE BOOK on COYNE RADIO-ELEC-
TRONICS TRAINING and details of ""Pay-After-
Graduation' Plan. (] Send physical disability plan.
0O Veteran—seend special G. 1. Bulletin.

G310 ARV PO I Nt STATY.

UNIVERSAL MIDGET TOOL SET

TR

-

— | = - ’ ,‘
Dandy 12 pe. Set: 1"t % "M
Unigrip Pliers. Unigrip Serewholder. $|2
Only . .

femit with order. Immediate shioment.

UNIVERSAL TOOL COMPANY 2. Sra0e, o, mo.
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NEW AUTOMATIC RADIO COMPASS
(Continned from page 697)
T 0 100060 B e

switch marked VOICE-CW may be used
to cnergize the CW relay for tone-modu-
lated reception of radio-telegraph signais.

A streamlined housing mounts the loop
in such a manner that it is rotatably driven
by the 400-cycle loop driving motor. Direct-
ly coupled to the loop is an Autosyn trans-
mitter (MQ-26) which electrically trans-
mits the angular position of the loop to
the indicator or indicators.

The loop directing circuits operate to
cause the loop drive motor (MQO-27). to
rotate the loop in a given direction accord-
ing to the phase of the radio compass out-
put voltage as referred to the 48-cycle os-
cillator voltage. Reversal of the phase of
the radio compass output will produce a
reversal of the direction of loop rotation.
When the loop is on its null, the radio com-
pass output is zero, with the result that
no excitation is supplied to the loop drive
motor.

Two switching tubes (loop control) are
connected with their grids in push-pull to
the diode rectifier load impedance. Thus,
cach grid receives alternate halfwave nega-
tive pulses of 48-cycle voltage. In addition,
the center tap of the diode rectifier circuit
is connected to one end of the compass
output transformer secondary. The opposite
end of this transformer winding is con-
nected to a variable Dbias control which
varies the sensitivity of the loop director
circuit. If the radio compass circuits arc
assumed to be delivering a 48-cycle voltage
to the compass output stage, then the grids
of the two switching tubes are recciving
simultancous variations in voltage.

In the control tube in which the phase
of the negative pulse from the diede recti-
fier is the same as that of the positive peak
from the compass output secondary, little
or no plate current will flow. This is be-
cause the positive peak is limited by the
suppressor circuit to a value smaller than
necessary to overcome the concurrent nega-
tive peak from the diode rectifier circuit.
The other control tube will receive no nega-

tive peak at this same instant. Thus, the
positive peak from the compass output scc-
ondary circuit will cause plate current to
flow in this tube, since the normal bias
supply from the sensitivity control is in-
sufficient to cut off the plate current for
even small values of grid control voltage
from the compass output secondary.

Under conditions of no output from the
radio compass, the bias voltage is just suffi-
cient to prevent excessive hunting of the
loop because of random moise from the
compass output circuit. The diode sup-
pressor {comp. out limiter) in this circuit
also helps to minimize loop action due to
noise pulses.

The compass output circuit is tuned to
the 48-cycle audio-oscillator frequency to
reject unwanted voice frequencies from the
loop director circuits. The overall phase
shift of this system will change very slowly,
should the 48-cycle audio-oscillator vary
from its assigned value -under any com-
bination of service conditions.

Each switching tube plate connects to
separate saturable reactors (sat reac 168)
which, in turn, connecct together and then
to the B-plus supply of the radio compass
receiver,

The two secondary windings in each of
the saturable rcactors are connected in a
serics opposing manmner, and balanced so
that the 400-cycle per sccond voltage im-
‘pressed thereon is cancelled out completely
in the primary plate circuits. The A.C.
windings of the saturable reactors arc con-
nected in series, with the free ends con-
necied to the two ends of the power trans-
former secondary which supplies power for
the high impedance winding of the loop
drive motor. The junction of the A.C. re-
actor windings is connccted to a phasing
capacitor C-30B whose other terminal con-
nects at all times to ground (except when
the function selector of the control box in
control is in the “loop” position).

The loop drive motor has two fixed wind-
ings, and is connccted so that the low-

Suggested by: Rodncy Hudson, Falconer, N. ¥.

*'He calls it his wonder radio—he wonders if it will ever work!"
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impedance winding is continuously excited
from the 400-cycle per second power trans-
former through a suitable phasing capacitor.
When the high-impedance winding (HI-Z)
15 supplied with a current whose phase
difference, with respect to the current in
the low-impedance winding, is 90 degrees,
rotation of the motor armature takes place.
The direction of rotation is determined ac-
cording to whether this phase difference is
90 degrees lead or lag.

Where no voltage is applicd to the grids
of the switching tubes, the current flowing
to the high-impedance motor winding
through both saturable reactor sccondarics
15 practically zero, since the sccondaries
present equal impedances to the flow of
current through them. Their impedance at
400-cycles per second is high, and the phase
of the currents is respectively opposite.
These effects produce cancellation of the
two currents in the return lead to the
center-tap of the power transformer sec-
ondary. As the high-impedance winding
(HI-Z) of the motor is situated in this
lead, the current through the motor winding
is substantially zero.

When plate current flows in sufficient
amount throngh a saturable reactor pri-
mary winding, its sccondary reactive com-
ponent dimimishes because of the iron core
saturation by this flow of D.C. in the
primary. Since the reactors are designed
to saturate at a very low value of direct
current in  the primary  windings, the
resu.tant impedance of a saturated reactor
sccondary is extremely small as compared
to the reactance at 400-cvcles per second
when not saturated. Since one switching
tube worlks at a time, the resultant saturating
of the reactor in its plate circuit allows the
passage of considerable current through the
high-impedance motor winding, with sub-
sequent rotation of the armature. The phase
of this current is in quadraturc with re-
spect to the current through the low-im-
pedance winding (LO-Z), due to correc-
tion applied by the phase correction capaci-
tors.

If a voltage of opposite phase is applicd
to the tune compass output amplifier, the
results arc the same, except that the other
switching tube is operated, saturating its
reactor and supplying the high-impedance
motor winding with a 400-cycle current,
opposite in phase, which causes the loop
drive motor to turn in the other direction.

By applying a suitable current to the
motor through an isolating choke Lo, direct
current damping of the loop drive motor is
obtained, which insures freedom from hunt-
ing around the null peint. Overshooting of
the hearing is considerably checked by the
differential action of the switching tubes
when approaching the bearing point in the
following manner:

The D.C. bhias is so adjusted that some
plate current flows in both switching tubes
when there is no signal from the radio
compass output stage. With a 48-¢cycle
voltage supplied by the radio compass to
the loop director input circuit, the grid of
the switching tube under control is driven
farther in the negative region by the com-
bined action of the compass output voltage
and the grid blocking voltage from the
audio oscillator rectifier circuit.

Then the switching tube plate current
is at a maximum, and decreases gradually
to practically zero when the loop reaches
the bearing position. This gradual decrease
takes place when the loop is a few degrees
from the bearing, and slows down the
speed of the loop sufficiently to prevent
overshoot.

The inherent accuracy of the Fairchild
SCR-269-F is said to be such that its bear-
ing indications arc accurate to within =3
degrees.
RADIO-CRAFT AUGUST,
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Radiomen: Herc's an opportunity

to acquire high quality approved

all-purpose Neutralizing and Align-
ing Kits. Order Now.

G-C TE-45A
NEUTRALIZING KIT

The all purpose kit used extensively by

Approved by U. S. Army Signal Corps.
Signal Corps.

=Aow... ALIGNING KIT

Kit contains:—1—5 Small Screw Driver Wrench
1—No. 5019 Flexi-Driver 1-—50‘3’7 Double End
N Wrench
1<, 3005/ Mol 1—5015 Combination
I—No. 5000 Tool Tool
2—No. 5051 Tool 1—5016 Combination
2 5 ool
S ons2 ool 1—Leatherette
1—Leatherette Case Pocket Case
0. Price No. Price
5021 Kit ... .oviiiiinnnnnnaiiinns $4.50 LTINS o F S ——— $3.00
l MAIL OR PHONE YOUR ORDER NOW!

AVAILABLE TO —
DEALERS & SERVICEMEN

G-C VEST POCKET
ALIGNING KIT

A very handy all purpose

aligning kit.

Kit contains:—

1—5012 Alligator and Hex
Wrenech

1—5000 Screw Driver

1—03 RCA Screw Driver

1—5004 Screw Driver

1—Leatherette Case

Price

No.
3022 Kit

G-C NX ALIGNING KIT

Approved by U. S.
Army and Navy, Very
Handy all purpose
aligning and Neutral-
izing kit.

Kit contains:—
1—5004 Screw Driver
1-—5011 Alligator

RADIO ELECTRIC SERVICE CO.

OF PENNSYLVANIA

N.W. COR. 7th

7 & ARCH STS.
PHILADELPHIA 6, PENNA.

LOMBARD 6177
LOMBARD 1951

SPEED UP REPAIRS WITH THESE G-C AIDS!

FREE
STEEL
CABINET Pocke?
G-C DIAL BELT KITS

—time

Exact replacement woven
fabric belts, Easy to install
—no stretching—no ad-
justments—a perfect fit
everytime. Kits come
25, 50, 100,
belts.

Get This New FREE
Dial Belt —
and Cabinet [ emsez.
Repair Guide! )N

size 68
book contains H\ousa.nds
of listings, specifications
saving
instructions.
to every radio man. Get
a copy from your job-
with ber. If he cannot supply
200 or 300 you, write us.

Immediate delivery on G-C Be

Order From Your Radio Parts Jobber
ALWAYS ASK F

Drive Cable

page
. G+C No. 345
service RADIO DIAL BELT
Invaluable DRIVE CABLE "

(CABINET REPAIR
GUIDE

L T

lts and Cables

OR G-C PRODUCTS

GENERAL CEMENT MFG. CO.

ROCKFORD, ILLINOJS

e —

SERVICEMEN ATTENTION

SO0L6. 12SA7, 125Q7, 25Z5. etc. ForReét the shori-
age above and similar tubo types hy acailing
yourself of our tube repalr service. Tubes arc fully
tested after repairing in radles. Send ‘no mones.
Repalred tubes returned C.Q.D. Only 25¢ each or
20 tubes repaired for $4.00. Ship us a boxful today
and take advantege of OUR LOW PRICE. AHnimum
order §2.00.

Radio Service. 307 Pipestone, Benton Harbor, Mlch.
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| 0 Ted WHeElroy

Worid’s Largest Manutacturer of
Wireless Telegraphic Apparatus

COMPLEYE CENTRAL OFFICE EQUIPMENT

McElroy Manufacturing Corp.

82 Breekilne Avense <« Bostom, Massachusetts
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~HARD-TO-GET PARTSN

METERS

02 flush mountinfg. Ship. weight 2 Jhs.
ITEM NO.
YOUR PRICE .crcrsrrriansnannsan P .

GENERAL ELECTRIC, A.C.
022, J1n~

GENFRAL ELECTRIC, A.C. Voltmeter. O to 150 Volts,
type A022, 3;’2"

no changos, For the I50-ampere range, a_current
transformer is necessary. Shipping weight 2 1bs.

ITEM NO. 164 8‘75

YOUR PRICE ....rcivrunan
HOYT D.C. Ammeter, 50.25
134", Shipping welght 1 b

ITEM NO. 165
YOUR PRICE .

ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
1TS OWN WEIQHT
LITTLE QIANT MAGNET
Lifts 5 Iba. casily. Welghs 4 oz
Mnde of ALNICO new high-magnetic
steel. Comnplete with keeper, World's
most powerful magnet evor made.
The exnerimenter and hobbyist wtll
find hundreds of cxcellont uses for
thie high quality permanent magnet.

Mensures 1347 x 115" Ship. We.
#etn 0. 158 1
YOUR PRICE ......... $ .50

GENUINE MICROPHONE TRANSMITTERS

These are regular ‘fesls.
tranmnitters’’  of
used on  wnll

targe
company’n overstock, these
fino mikes offer a grand
opportunity to ohtaln n
splendid  unit  for  little
more then the prico usuel-
ly opsked for a almple
“mlerophone button.”’
amntour. experl.
menter ond telephone ine-
chanic will find a variely
of uses for these excellent
microphones. They wark
s perfertly on 2 dry cells.
Oan be used on P.A. eystems for volce tranamissions,
in call avetems and Interconmunications sets. With
telenhone receivers fradio hendphones will do} the

r p _units for listening to
conversations in n distant room or building. The tels-
phone merhanie will find them useful replacements
on_boattery.operated rurhl telenhane lines.

THESE ARE GENUINE TRANSMITTERS. MADE BY
KELLOGG, WESTERN -ELECTRIC AND STROMBERG-

CARLSON, excellent In appearance and  onerstlon.
A remarkahle value, snd one seldom offered In Lhese
iTER o 180 T 1 1.

YOUR PRICE $|50

AMAZING BLACK LIGHTI!
Powsrful 280-Watt Ultra.Violat Source

Tha best and most practical
gource of ultra-violet light for
rencral experiMmental and enter-
tainmcnt use. Mnakes alt fluoress
cent substnnces briiliantly lumi-
nescent. No transformers of an
kind needed. Fita any standard
lamp socket. Made with special
filter glass pcrmitting only ultra-
viglet rays to comg through,
Brings out beautiful opalesccnt
hues in_varlous typts of mar
. Swell for amateur par-
ties plavs to  obtain

b ol ety
unique lighting offects. Buib
ITEM NO. BY

YOUR PRICE ,oescseecrsccssasrcres $2-45
WESTERN ELECTRIC BREAST MIKE

Thnis is & fine light.wolRht air-
eraft carbon microphone. It welghs

only 1 ih.

Mike €Omga WIth brosstpiate
mounting_and has 2-way swivel-
ing ndjustment so that it cAn be
adjusted to any deslred nosition.
Therc &rc 2 wovon atrapo; one

only, Shp, We, 2 1bs.

gocs around nock., tho other
around chest. BGtrans  can  bo
snapned on end off quickly by an

private communication systems.

diemounting breastplate, it can be

uacd an desk mike.
Comes complete  with  8-foot

cord and hard rubber plug. Finlshed in snerurdised

rinte, non-rustable,

Shipping weight, 2 Ibs.

TERRE™ . o vievovanyain DEDD

=

§ HUDSON SPECIALTIES CO. :
8 40 West Broadway. Dept. RC.8-45. New York 7, N. Y. g
] I have eircled helow tlic numbera of the ltems I'm | |
@ ordering. My futbl remittance of 8. ......... n-
g ¢lude shipning  charges) is enclosed (NO C.0.D. 1
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.)
L OR my denosit of §, ......... ia enclosod (20070 g
8 requlred). ship_order C.0.D. for balance. NG €.0.D.
[ ORDER FOR LESS THAN $3.00. (Now U. 8. stamb#, ]
rheck of money order accepted.) [ ]
8 Circle ltem No. wanted: 163, 164, 165, 159.
8 60, 87, 152 i
' [}
 Name tessrsserrrctitiasranns :
: (U117 S BT B o5 s[FTele TOTTITI sroTece B
H Pleass Print Clearly 1
B O . iusesccesccarracecrcs DA coverinans :
'--------------------------‘
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cated and involve consideration of the volt-
age source impedance, the resistance of the
rectifier tube, the input capacity, and the
leakage reactance in an involved relation-
ship. A few simple graphs will illustrate
the cffects of this input condenser in a
manner which will be  fully satisfactory
for all practical uses.

Fig. 3 is a graph illustrating the varia-
tion of voltage for various load currents and
different values of capacity utilized as in-
put condensers. We note that increasing
current will lower the voltage, thus caus-
ing poor regulation. The widc space occu-
picd by the curves further indicate the poor
regulation as also docs the perctntage volt-
age change for varying loads. The usc of
this chart is self-explanatory and no diffi-
cultyis likely to be experienced by anyone
who understands radio fundamentals.

The graph in Fig. 4 indicates the ripple
percentage resulting from various values of
capacity and load resistance. \We note here
that in all of these calculations the effect
of both capacity and load resistance and
load current are very important in their
effects on ripple.

The graphs in figures 3 and 4 are both
for 120-cycle ripple frequency as would be
the case for full-wave or bridge rectifiers.
The usc of condenser input for half-wave
systems is not recommended except under
the conditions previously noted. One effect
of condenscr input is to produce a higher
peak voltage and current on the rectifier
tube or tubes than is imposed with the choke
input system. The ratio of peak to average
plate tube current is higher.

The most important considerations in-
volved in the calculation of filter output
voltage using condenser input are the source
impedance, which consists of the leakage
reactance and resistance of the transform-
er, the tuhe resistance, and the resistance
of the load : the value of the condenser not
being of prime importance. The important
considerations in reference to filtering abil-
ity and the reduction of ripple voltage are
the actual capacity and the load resistance.
Later on in this discussion an example of
the calculation of a condenser input filter
shall be given and the means of using these
charts and graphs will be readily apparent.

We may now proceed to the choke input
filter consisting of a choke followed by a
condenser as shown in Fig. 5. The formula
for the determination of the amount of
ripple voltage that this type of hlter will
pass with various values of L and C is:

E: at input
1)

(Z2ai)?LC

As the ripple factor is what we are in-
terested in we will work out the cquation for
this factor. Let us assume a full wave or
bridge rectifier, then E, at the input to the
filter will be 667 Eoc and fc will be 120
cycles. Substituting thesc values in this
equation (1) we find cur next equation to
be:

E. across load =
667 Edc 667 Ede

(628 X 120)® X LC 568500 LC
0000012 Edc 12 Ede
— = 107

LC LC

But, as the factor we desire is the ripple
factor which is cqual to E, divided by Eue,
we must divide this equation by Eac to find
the ripple factor. Doing this we have:

E. across load =

RADIO-CRAFT

Ripple factor =
Er across load 12 Edc 1
—_— 1T X —— X —
Edc LC Edc
12
=107 X — )
LC

In use this formula should be used for fuil-
wave or bridge rectification only as the
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ripple frequency has been assumed to be
120 cycles and the peak value of the al-
ternating current component of the rectified
direct current is taken as being .667 of the
direct current voltage. For half-wave cal-
culating the ripple frequency will be 60
cycles and the above c¢quations can be
worked out with that value merely by sub-
stitution of 60 in place of 120 in the formula.
Value of the peak alternating current com-
ponent will vary with the load drawn but
a figure of .7 can be used in calculations,
For heavy loads and to allow a margin of
safety it would be Dbetter to use a higher
figure. About .8 should be fully satisfactory.
It is difficult to give an exact figure, but
for all practical uses and purposes, thosc
givenn above will prove fully satisfactory.

In all our choke-input filter designs it is
supposed that the input inductance is of
sufficient size as to maintain a continuous
flow of current through the circuit under
operating conditions. This is a function of
the actual inductance, the resistance of the
load, the alternating current component of
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Fig. 4—Ripple at filter input and output.

the rectified wave, and the direct current
voltage output of the rectifier system. As
the last two mentioned figures represent a
constant for any given type of rectification,
a simple formula will show the minimum
amount of inductance required to satisfy the
conditions of maintaining current flow
throughout the entire 360 clectrical degrees:
For 60 cycle ripple:

L

565
For 120 cycle ripple:
L
i = )
1130

Unless these minimum amounts of induc-
tance are used the formulas and graphs
given for choke input filter design cannot
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be used with accuracy. Imperfect filtering
and high peak tube currents will result
from a deficiency of imductance, with pos-
sible damage to the rectifier tubes. In the
case of a varying load on the rectifier and
hilter system the conditions of minimum in-
ductance must be observed at all times. To
accomplish this it mav be desirable to con-
nect a hleeder aceross the output of the filter
in order to maintain a minimum amount of
current flow. Another method often used js
10 use a “swinging choke” in the input of
the filter. A swinging choke has a relatively
high inductance for low current, which
drops with incrcasing current. By reference
to the proper formula, which will depend
on the type of rectification, and by use of
the maximum and minimum  inductance
values, it is casy to select the proper choke
so that flow will be maintained for all
values of current.

Our next consideration is the two-scction
filter shown in Fig. 1 or 2. In this case, we
have merely used two single scctions, one
following the other. The amount of ripple
voltage prescat at the output of this type
of filter is caleulated from the following

formula: 206 Ede

E: across load = 10—14 (5)
L,CLC

and to find the ripple factor we have:

Ripple Factor = 10-¢ (6)

L GL.C

In working with this formula it is best to
have the product of the first section of the
filter approximately equal to the 1.C product
of the second section. The above formulas,
numbers (5) and (6) are for use with
120-cycle ripple frequencies. For 60-cycle
ripple frequencies (as would be encountered
with half wave rectification) the numerator
of both fractions would be changed from
206 to 34 and the fractional multiplier
changed from 10~ 1o 1012,

H

£

Fig. 5—Power supply with chol:e-inp;:f filter.

Another method of cffective filtering
commonly used for low-current applications
is that in which resistors replace the chokes
in the standard type of filter. This type of
filtering is advantageous hecause resistors
are lower in cost than inductances, thereby
lowering the cost. The amount of fltering
is a function of the load resistance and the
values of the filter components. An ap-
proximation is given for the amount of
filtering by the following formula:

()

This formula is for 60-cycle ripple fre-
quency.,
88

RC

This second formula (8) is.for 120-cycle
ripple frequency as would be present in
full wave and bridge rectifiers. It must be
remembered that the resistance introduced
into the circuit hy the use of a resistor-ca-
pacitor filter will lower the availahle voltage
at the filter output. The voltage drop will
increase with increasing current. The above
formulas are for a single-section filter con-
sisting of one resistor followed by one con-
denser.

Let us solve two problems: the first deal-
ing with a single section choke input filter ;

{Continned on following page)
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Ripple factor = 10~3

Ripple factor = 10~% (10)
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Available for Prompt Delivery
The New Model 450

on Priority of AA3 or Better!

TUBE TESTER

EXTRA SERVICE—The Model 450 may be used as an
extremely sensitive Condenser Leakage Checker. A relaxa.
tien tyme oscillator jncorporated wn this model will detect
leakages cven when the frcQuency is one per minute.

The Model 450 comes housed in a portable leatherette cov-
eted cabinet complete with all operating instructions. Size
13” x 12" x 6”. Net weight 8 pounds. Our Net Price

SPEEDY OPERATION—assured by newly de-

signed rotary selector switch which replaces

the usual snap, toggle, or lever action
switches.

Specifications:

* Tests all tubes vp to 117 Yolts including 4, 5,
6, 7, 7L, Octals, Loctals, Bantam Junior, Peanut.
Television, Magic Eye, Hearing Aid, Thyratrons,
Single Ended, Floating Filament, Mercury Vapor
Rectifiers, etc. Also Pilot Lights.

Tests by the well-established emission method
for tube quality, directly read on the scale
of the meter.

Tests shorts and leakages up to 3 Megohms in
all tubes.

Tests leakages and shorts of any one element
AGAINST all elements in all Tubes.

Tests BOTH plates in rectifiers.

Tests individusl sections such as diodes, triodes,
pentodes, etc., in multi-purpose tubes.

New type line voltage adjuster.

NOISE TEST: Tip jacks on front panel for plug:
ging in either phones or external amplifier wili
detect microphonic tubes or noise due to faulty
elements and loose internal connections.
Features an atiractive etched panel.

Uses & 43" square rugged meter.

Works on 90 to 125 Volts 40 Cycles A.C.

33950

SUPERIOR INSTRUMENTS CO. Dept. R.C. 227 Fulton St., New York TN Y

HALLICRAFTERS

receivers.

ceivers ca

usually supply SX28As at $223.00, S-39s at $110.00,
S20Rs at $60.00, SX-25s at $94.50, and PM-23

speakers at

COMPLETE
STOCKS

I have if stock some
Hallicrafters receivers
available for imme-
diate delivery on pri-
ority and the follow-
ing parts without pri-
orily : meter rectifiers
$1.95; Trimm head-
sets, McElroy keys,
bugs, oscillators, tubes,
transformers, resist-
ors, condensers, etc,
Your orders and in-
-uiries invited.

Soon, it is

*

RECEIVER HEADQUARTERS

BEFORE the war Bob Henry served the amateurs
as the world's largest distributor of communications

Now Henry Radio is Hallicrafters receiver head-
quarters for the Nation at war. Hallicrafters Re-

other models.

and Bob Henry can become again Halllcrafters
headquarters for the nation at peace.

I have stores at Butler, Missouri, and at 2335 Wast-
wood Blvd.,

Bo_b Henry, W9ARA
HENRY RADIO SHOPS

HALLICRAFTERS

jot the Nztion

n be supplied on priority. | can

$15.00 at once. It takes longer to supply

hoped, non-priority orders can be filled

Los Angeles 25, Calif.

Your orders and in-
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Butler, Mo. and Los Angeles, 25, Calif.
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COLOR CODE and
OHMS LAW CALCULATOR

Burstein-Applebee of Kansas City
offers you this great convenience
FREE. Easy to work. Selves many
problems in 2 jilfy. FREE to radio
men, electronic engineers and others
in the business, Attach coupon to
your letterhead.

MAIL COUPON NOW )
“BURSTEIN-APPLEBEE CO_
1012 MCGEE, KANSAS CITY 6, MO.

Send me FREE Color Code and Ohms Law Cal-

culator along with latest catalog.

STATE CONNECTIDN IN INDUSTRY

NAME

ADDRESS

TOWN___

Wholesale
"REPAIR

THIS IS THE ANSWER
TO YOUR RADIO REFAIR TROUSBLES!

(Continued from previons page)
the second, a two-scction filter with con-
denser input.

In our first problem we desire to sccure
a certain voltage to the load and to find out
what degree of filtering will result under
the following couditions:

Given: Direct voltage to the load: 340

volts. .

Rectification: Full wave, type 80
tube.

Current : 125 milliamperes, load
currcnt.

Choke : 30 henrys, 160 ohims re-
sistance.

Condenser : 4.0 Microfarads.

Power input: 60-cycle.

We wish to find:

The transformer voltage cach side of cen-
ter tap.

The ripple factor to the load.

The actual amount of alternating cur-
rent voltage at the load.

Our first consideration is the voltage drop
in the choke. As the current is 125 am-
peres and the resistance is 100 ohms, the
voltage drop through the choke is 20. The
rectifier must therefore supply 360 volts
to the filter input. By consulting a tube
manual we find the voltage drop. at 125
milliamperes, through the type 80 tube to
be 62 volts. The transformer must then
supply 360 plus 62 volts or 412 volts. Mul-
tiplying this figure by the full-wave recti-
fication factor 1.11 we find that the trans-
former must deliver 457 volts. A commer-
cial transformer would deliver 450 volts. By
using a choke of lower resistance, ahout
100 ohms. the voltage drop ‘through the
choke will be reduced with a subscquent
raising of the voltage to the load.

Using formula (3) we find the ripple
factor:

12

RF. = x 1077
. 30 x4x I0°°

The foregoing expression is equivalent to:
12/120 x 107!
And the ripple factor (R.F.) equals .0l
Ef

As this is equal to —— and the direct cur-
Eae -

rent voltage is 340 volts then the actual
ripple voltage, E. is cqual to 340 x 01 or
3.4 volts. It should be remembered that “C”
is in farads in all of these formulas. To con-
vert to microfarads from farads the micro-
farads must be multiplied by 1072,

The sccond problem involves a two-scc-
tion condenser-input filter. We wish to
find the ripple voltage and the ripple factor
under the given conditions.

Given: Direct current to load: 400 volts.

Current: 200 milliamperes.

Full wave rectification.

Power input: 60 cycle.

Input condenser : 8.0 microfarads.

There are two filter condensers,
cach 40 microfarads,

There are two chokes, each 12
henrys, 80 ohms resistance.

To find: Transformer voltage cach side

of center tap.

Ripple voltage.

Ripple factor.

The problem must work from the load
to the power input. The resistance of the
chokes is 160 ohms and the current is .2
ampere, therefore the voltage drop through
the filter is 32 volts and the voltage input to
the first choke of the filter from the con-
denser must be 432 volts. The input con-
denser is working into an actual lead of
2000 ohms load resistance plus the resist-
ance of the chokes, 160 ohms, or a total
of 2160 ohms, total load resistance pre-
sented at the input of the first choke of
the filter. We now make usc of the graphs
of figures 3 and 4 for our condenser cal-
culations. Figure 3 is the graph of load
resistance, Eae, and transformer peak volt-
age. This graph takes into account the re-

Just SEND us the SET via Railway Express.
We REPAIR and RETURN. You ADD MARK-
UP AND DELIVER. That's all there is fo it

® Complete Stocks—We con fix 'em all

@ %0 day guarantee @ Prompt service

@ OUR LOW PRICES mean more Markup for
you.

“STATION 25" SENDS NEWS FROM THE FRONT

Send that set fo

SHEFFIELD RADIO CO.

I 918 Belmont Ave., Chicago 14, Il I

W Fa“ CATALO; w
‘oy FOR you:s
Radionic’s Catalog No. 26

{  lists hard-1o-get radio parts! + Helps
k you fill your radio and electronic
i

needs. *+ All parts are available for
immediate shipment « All are highest
guality. « Al) are exceptianal values.
SEND TODAY FOR YOUR

FREE COPY TO Dept, BE

“WONDER’
ELECTRIC BUTTOH

Most Interesting  elocirical ap-
covered.  Make

SN W R R

Hlustration courtesy Intcrmational Telephone and Telegraph Corp.
The picture sbove is the artist's conception of Mackay Radio’s press station dispatching
news from the European battle theatre. The truck-mounted unit was a S.kilowatt transmit-
ter, with suitable receiving apparatus, and was operated by a crew headed by L. F. Span-
genberg, vice-president of Mackay. The makeshift aerial masts were exactly as shown above.
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YOul own Telephone-Amplificr
Detettiphene. Transmit your volee or musie to disiant
rooms. Perform hundreds of fasc¢inating experimonts.
So tiny it can be concenled in_dozens of places. Send
§1 now for buiton and free 5,000 word instructlon
booklet with 50 {llustrated experiments. SPECIAT
FFER 6 huttons and booklets sant postpald for $5.
Write now ta

BUCK MFG., COMPANY

North Aurora. |llinols
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sistance and_impedance of the transformer
and the rectifier tube or tubes and it is not

necessary to add tube voltage drops, as the |

graph incorporates this figure. The trans-
former voltage is given in_terms of peak
voltage. Multiply by 0.707 to find the
R.M.S. voltage. We know our load resist-
ance is 2160 ohms; finding the point rep-
resenting this resistance and gomg up to
the proper capacity curve, then referring to
the left-hand column we find that the D.C.
at the input condenser terminals under the
given conditions is .73 of the peak A.C.
voltage, or:

432 equals .73 x A.C. peak voltage and
A.C. peak voltage == 592 volts.

Converting to R.M.S. values:

A.C. RM.S. voltage — 707 A.C. peak
and 707 x 592 == 419 volts.

The required A.C. R.M.S. voltage each
side of the transformer center tap will be
419 volts. .

To find the ripple voltage we consult the
graph of Fig. 4 and, finding the load re-
sistance on the base line, go up to the prop-
er capacity curve and read off to the left
side of the graph the ripple factor. In this
case it is 0.13, which means the actual E. at
the condenser terminals is 0.13 x 432 or
86.2 volts. The formula for the calculation
of the ripple factor of a two-section choke
input given at (7) is:

206
RF =104 X ———
LCLC
and substituting the given values:
206
RF. =10 %
12x4x10~°x12x4x10-°

206

And R.F. = .00089 or .0009

The actual ripple voltage to the load is:
E., = .0009 x 400 or .36 volt
Thus we have found the required trans-
former voltage, the ripple factor, and the
actual ripple voltage.

These calculations are approximate due
to the many variable factors involved, such
as the reactance and impedance of the volt-
age source, resistance of the tube used,
phase characteristics of the load, the re-
sistance of the load and the amount of cur-
rent, as well as other factors involved.

Resistance-capacitance filters follow a
similar line as the single section choke filter.
By study of our first problem and working
along like lines but using the proper fcr-
mula, either (8) or (9), any resistance-
capacitance flter calculation can be made.

BROADCASTERS’ INCOME UP

Income of small radio broadcasters was
up in 1944, reports the FCC. The average
J00-watt broadcaster had a gross income
during the year of $40.985, an increase of
37% over last year. There were twenty-
cight 100-watt commercial stations and
five non-commercials in operation last
year, according to the FCC figures. All re-
ported crease in their net time sales, the
increases ranging from a minimum of $96
to a maximum of $39,374.

Latest station in the Pacific’s Mosquito
Network is Radio Okinawa, Radio WXLH.
Opened on May 20 by the late Lt. General
Simon Bolivar Buckner, it maintains a
schedule of five and one-half hours daily
during the week and operates continuously
from 8 am to 9:30 pm on Sundays.
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HELP WANTED

TRANSFORMER &
SMALL ELECTRIC
MOTOR MEN

ENGINEERS
F DESIGNERS
DRAFTSMEN &
PATENT DRAFTSMEN
TECHNICIANS
RADIO WIREMEN
For war time and post-war design and
development of intricate, specialized,

hermetically sealed transformers, and
special purpose fractional h.p. motors.

Write, giving details about age, ex-
perience, past salaries to

SPERRY

GYROSCOPE COMPANY, INC.
RESEARCH LABORATORIES
STEWART AVE. AND CLINTON RD.
GARDEN CITY, NEW YORK

ELECTRICAL and RAD!O ENGINEERS
RADIO TECHNICIANS

For Design, Development and Production Work.
Postewar Opgonumfy. Also Openings for Me-
chanical Drattsmen, Junior and Senior Designers.
ALLEN D. CARDWELL MFG. CORP.
81 Prospect St. Brooklyn

FIELD SERVICE
ENGINEERS

For Domestic and

Foreign Service
and

INSTRUCTORS

Must possess good
knowledge of Radio

Essential workers need release.

HAZELTINE
CORPORATION

58-25 Little Neck Parkway
Little Neck, Long Island

Dielectric heating has been successfully
tested as an efficient means of thawing out
quick-frozen foods, according to Federal
and Radio Corp. Foods could be thawed out
many times as fast as with former methods.
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ENGINEERS WANTED

Here’s an opportunity to join one
of America’s largest manufacturers
of electronic and communications
equipment.

Radio
®Electrical
Electronic

Industrial

{Job evaluotion)

*Mechanicat
®Factory Planning
Materials Handling

Manufacturing Planning

Work in connection with the manufacture
of a wide variety of new and advanced
types of communications equipment and
special electronic products.
Write giving full qualificatlons,
or apply te:

R. L. D., EMPLOYMENT DEPT.

Western Electric Co.

100 CENTRAL AV.

® Also: C, A. L.
Locust St. Haverhill, Mass.
Applicants must comply with WMC regulations

KEARNY, N. J.

RADIO STATION
TECHNICIANS

MEN AND WOMEN

for Point-to-Point International
Radio-Telegraph Stations in the
United States.

Applicants must possess FCC
radio-telegraph commercial Ii.
cense, and ability to copy Inter-
national Morse code at about
20 wpm.

* WMC rules observed.

Apply weekdays except Satur-
days between 10 am and 3 pm

or write
PERSONNEL DEPARTMENT

RCA COMMUNICATIONS, Inc.

64 BROAD STREET
NEW YORK 4, N. Y.
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70 mil Power Transformer

All types of mdio cabincts and parts o

wre avafinble at Loke's lower prices. \
large sluck 15 listed in Our calnioy. ‘,
SERVICEMEN—RETAILERS 7
Join our cusiomer list today. N_[E‘GA 3
Write for our free. new iliustrated 44, ;
cutalof. %’nmu“ 7

Dept. ©

LAKE RADIO SALES CO.

615 W. Randoiph Street, Chicago 6, Wi,

CANNON BALL

is a good Headset
guaranteed to satisfy
you. For sensitivity,
clarity of tone, de-
pendable performance,
Cannon-Ball

use a
Scientifically Headset. Folder R-8
Heavy Soi maE: 1]lustra’tqs complete
Odhae m";:ry ,'m": line. Write
ciency.

C. F. CANNON COMPANY
SPRINGWATER, N. Y.

#eao[ﬁet //edc{g uatters

Get Started in Radio
{0 “HOW-T0-D0” BOOKS

trated, contains over 15.
You'll be amazed ot the wealth of
Informatlon packed into these handy

ool Excellent
for technlea) - librory
back if not satisfied.
S
10 for $1.00

10¢ each 4.

We cannot fill orders for loss
than S booka.

for referciice—Iideal
) Your money

for 50c

tionary (Lcadin'? Terms)
No. &6—How To Have Fun
with Radio .
. ?—How To Read Radio
Diagrams -
No. 8—Radio for Beginners
No, 9=Simple Electrical EXe
perimenta
MNo. 10-Television

2—How To M

o
tMost_Poplar All-Wave 1
and 2 Tube Recejvers
No. 3—Alternating Current
for Beginncrs 3
No. 8—Afl About Acrials
No. 3—Bcginners' Radio Dic-
Remlt by check or moncy order—register letter {f you
send cash or SLamps.

RADIO PUBLICATIONS, 25R West B'way, New York (7)

Do you need

BINDING POSTS?

The XL PUSH POST with lts Spring
Acllon assures Constant Contact and
Qulck connection.

Manufactured In All Alumloum Type M
at h

Aluminum Body. Bokelite Top Type 81
ach.

ot 15¢ eac
Types €P or NP, ALL BRASS—STAIN.
LESS STREL SPRING & PIN. PROVEN
by 240 HR, SALT SPRAY TEST us NON-
CORROSIVE nt 28c cach.
Manufacturers_and Dealers Liberal
Discounts

X. L. RADIO LABORATORIES
420 west Chicago Ave.. Chicago 10, L.
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as follows:

Available Radio-Electronic Literature

Manufacturers’ buliletins, catalogs and periodicals.
A NEW SERVICE FOR RADIO-CRAFT READERS: In order to save

your time, postage and incidental work in writing a number of letters to
different manufuacturers to secure the various Dbulletins offered, proceed

On your letterhead {do not use postcards) ask us to send you the litera.
ture which you designate. /t is only necessary to give us the numbers. We
will then send your request directly to the manufacturers, who in turn
will send their bulletins or ‘other literature directly to you.

153—MICA CAPACITORS.

Issued by Solar Mfg. Co. A 306-page
catalog of condenscrs built to joint Army-
Navy specifications, with some introductory
matter.—Gratis to members of the radio
and comununications industries.

154 -MICROMETER FREQUENCY ME-
TER ENGINEERING DATA SHEETS.

Published by Lamipkin Laboratories. An
instruction book covering thc company’s
Type 103 and 105 instruments. In addition
to specifications, circuit diagrams, parts
lists and operating instructions, the booklet
also contains expositions of the design,
construction and principles of the instru-
ments. described.—Gratis  to  interested
parties.

155—ELECTRICALLY SPEAKING. (Cut-
ler-Hammer Ce.)

A book describing the wide range of
products manufactured by the company,
covering_ all branches of production, but
without the detail of a catalog. Readers
are referred to bulletin numbers for further
information on each of the lines described.
—Gratis to interested parties.

156—CATALOG.
Puldished by General Cement Mig. Com-

“‘pany. This company’s latest catalog de-

scribes their complete line of material for
the technician, serviceman, or rescarcher.
It includes all of the old familiar items still
available and a few new ones, to bring this
condensed catalog up to date.—Gratis

157—PILOT LIGHT ASSEMBLIES.

Rublished Dby Gothard Manufacturing
Co. This is a new combination catalog and
data book on pilot light mountings and
jewels, with dimensions and specifications
on both.—Gratis

158—NORELCO ELECTRONIC
PRODUCTS.

Published by North American Phillips®

Co. The new 8-page condensed catalog
covers cathode-ray transmitting, power and
amplifier tubes in addition to a large selec-
tion of X-ray cquipment.—Gratis

159—VIBRATION MEASUREMENT.

Equipment designed by General Electric
for the measurement of vibration is de-
scribed in this 8-page bulletin. The char-
acteristics of three different types are
discussed, photos and graphs being in-
cluded. Tables give the correct type to
use for different applications.—Gratis

160—RESISTANCE WELDING.

A General Electric electronic voltage-
regulating compensator is deseribed in this
product announcement. Poor resistance
welds caused by voltage variations are
climinated through its use. The principle
of the method is given and resulting ad-
vamtages listed.—Gratis

161—DRY ELECTROLYTICS.

A 26-page of Spraguc dry clectrolytic
condensers of varied sizes and containers.
Special motor-starting condensers are list-
ed, .also. Several pages of application notes
give the change of capacitance with change
of temperature. Tolerances as to capac-
itance, D.C. leakage and surge voltage
are tabled. There are also provided inter-
esting tables which permit determination
of container size from knowledge of volt-
age rating and capacitance.—Gralis

162—RCA CERAMIC CAPACITY COLOR
CODING DATA SHEET.

This is a reprinted section of the March
1945 Radio Service News giving data on
the color coding of ceramic capacitors.
While not itself printed in color, it ex-
plains the system of ceding by designations
of colors. Individual copies of the folder
available on request.—Gralis

163—PANORAMIC RECEPTION.
Published by Panoramic Radio Corpora-
tion, It deals with the technigues of pan-
oramic reception for the amateur radio
operator. Written for the ham in the

terms that he uses.

Watching for CQ's, answers to CQ's,
operation of nets, choosing a spot in the
band, helping a brother ham, rcading sig-
nal strength and logging frequencies arc
some of the topies discussed in this Looklct.
—Gratis

f il.\l"‘-:l ’l

Suggested by: Lec McNelis, Luzerne, Pa.
The Vanishing American
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Communications

TECHNICAL APPROACH SUITS THIS READER

Dear Editor:

Speaking from a personal viewpoint only,
may 1 express my thanks for your policy
of adopting a slightly more technical ap-
proach and theoretical treatment in some
of your articles? I confess to having been®
amused and irritated by “pictorial” dia-
grams and “non-technical” descriptions in
the past; however, I realize that one must
learn to crawl before he can walk. Yet, it
would scem that the average serviceman
would have enough curiosity to progress
beyond that “stage.

I am not a radio serviceman in the usual
sense; I am a hroadcast operator. I did not
have a technical education, but I availed
myself - of the courses offered without
charge in the ESMW.T. program, and
have spent a few dollars on texthooks over
a_period of years. As a result, I have found
a great deal of enjoyment in acquiring
enough mathematical knowledge to under-
stand most technical discussions of clec-
tronic theory and application.

I have known a number of radio service-
men; nearly all of them periodically express
an intention to learn encugh simple mathe-
matics to cnable them to read the trade
journals intelligently. Practically. none of
them ever do it. This is simply (I am lead-
ing with my chin) pure laziness; or, worse
yet, a sort of pride in ignorance. How often
have I hstened to a serviceman sneer at
the engineer as an impractical dreamer and

an unnecessary evil—while his hands were
occupied with the tools, instruments, and
circuit components developed and designed
by one of those 'engincers!

Most servicemen cannot even perform the
simplest calculations using Ohm’s law for
direct currents. Their comments on their
chosen profession remind me of some wom-
en who drive a car and cheerfully hoast that
they \\'__ou](l not know a spark plug from a
water jacket. But I fear the handwriting is
on the wall. After a few of the profession
have killed themselves attemipting to work
on a television receiver; and after some
others, who are unable even to work on
the short-wave channels of a pre-war set,
find that an F.M. receiver is operating far
higher in the spectrum and cannot be serv-
iced by guesswork and brute strength—then,
perhaps, servicemen will begin to learn the
simplest fundamentals of radio theory.

Meanwhile, congratulations on your
brave efforts to lead the way out of the
present lethargic state of affairs. “A proph-
et is not without lionor, save in his own
country”—how well it applies! Keep on
ducking the brickhats, and don’t turn back.
It is better, I think, to help a few men who
see ahead than it is to pander to the major-
ity who seek encouragement in their pres-
ent course—which is to hlunder along with-
out worrying about tomorrow.

Deax H. EiLiort
Engincering Staff, KVOR
Colorade Springs, Colo.

POSTWAR SERVICEMEN MUST CO-OPERATE

Dear Editor:

Radio servicemen of the future must co-
operate rather than try to cut each other’s
throats, as they have done in the past. It is
my belief that after the war there will be
plenty of repair work on electronic equip-
ment (what with the citizens’ radios, in-
dustrial eclectronic equipment, television,
and other high frequency equipment) for
those of us w/to can handle it

We need not expect any serious competi-
tion from amateurs, tinkerers, and men who
have completed a three-month or even a
six-month radio course in the army. Those
men are trained to do specialized jobs on

RADIOC-.CRAFT for AUGUST,

“Lady, there's nothing wrong with your radio. You just have to stop
listening to those soap programs!’

special equipment (and are doing well) but
will not be able to handle general radio
and electronic repair work. A man can't
learn that in six months! It is a matter of
several years’ of study and practical exper-
ience.

It behooves those of us who wish to stay
in business after the war, to study and
cooperate among ourselves, if we wish to
build up a reputation for quality work, and
take away the bad name which “Reader’s.
Digest” and other publications gave us
before the war. So, what say, fellows!
Let’s organize and cooperate.

Pvr. JouN R. Siurson,
Camp Shelby, Miss.

Art Jackaon
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NOW-A REALLY HIGH-POWERED—
Radio Engineering
Library

NOTE:
The Llbrary eomprises a selectlon
of books culled from leading Bic
Graw-HIt publications in the ra
dlo field.

® especially selected by radio specialists of Me-
Graw-Hill publications

® to pive mast complete, dependable coverage of
facts needed by all whose fields are groundecd on
radio fundementals

® available at o special price and terms

HESE books cover circuit phenomena, tube the-

ory, nctworks, measurements, and other sub-
jects—give specialized treatments of all fields of
Practical design and application. They are hooks
of recognized position in the literature—books you
will refer to and be referred to often. If you
are a practical designer. researcher or c¢ngineer
in any fcld based én radio, you want these books
for the help they give in hundreds of problems
throughout the whole field of radio engineering.

5VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS

I. Eastman's FUNDAMENTALS OF VACLULUM TUBES
2. Terman's RADIO ENGINEERING

3. Everitt's COMMUNICATION ENGINEERING

4. Hund's HIGH FREQUENCY MEASUREMENTS

§. Henney's RADIO ENGINEERING HANDBOOK

10 days' examinntion. Easy terms. Special Price under
this offer leas than books bought scparately. d theso
standnrd worka to your llbranx now; pay small monthly
instaltments. while you use ¢ books.

10 DAYS' FREE EXAMINATION—SEND COUPON
LY DL L LY Y Y Y Yy YY)

McGeaw-Hill Book Co., 330 W, 42nd St. New York 18

Send me Radio I-:nzlntcrlnt‘: Livrary, 5 vols..
dnys’ cxamination on spproval. In 10 4
$3.00, plus few cents posinge. and S3.
$24.00 I8 pnld. or return books Posipald. (We pay 1
mge on orders accomPanicd by remittance of frmst ine
slallnient.}

“LEARN BY DDING’'IN COYNE SHOPS

Eleetricity off.

t er8 yom opportunity for
the best jobs today — with & real peace
timefuture. **Learn by Doing,*’on real
machinery, Earn while learning. Right
now |I'm offering extra training ln1 -
i dustrial Electronics st ng extra cont,
= Litetime oyment Serviceé after
duation. Get nif-around p en! ‘training mt Coyne'ls
2 weehs. [flyouareshertofmoneyi’| nn-ncqnurluln-
ing. Mall coupon now for Free ok, VETERA -
s equipped to train those who Quallfy for training
°"}!Il’l of Rights. We also hase facilities for men
whether due to war or other cansen.

H. E. L Prosident, COVNE ELECTRICAL SCHOOL
500°S. Paulina St., Dept. €5.61, Chicago 12, flinals

[J Free book, detalls. | [J Phrslcel disabltity [ G. 1. Bulletin
NAME
ADDRESS

rith phraical disahiliniz

Ciry STATE

BUILD YOUR OWN!

‘FAS T FREEZER s :

Every amateur will be proud 1o
buiid this_ modern household
necessity. It just takes a few
hours of your spare time to |
build, and oncrates cleetrieally
on any voltage. There's fun in
bullding and proQit In using this
handy freczer. Saves up to 75%.

NO EXPERT A%
KNOWLEDGE NEEDED ’ RPN
Our plans aro shple and easy 1o follow and this 8 or 40
cuble foot gize can bo hullt of new or used parts. Mail &L
bill, check or momey order for complete plans and catalog.

LEJAY MFG., 456 Lelay Bldg, Minneapolis 8, Minn,
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GEOPHYSICAL
PROSPECTING
PRINTS
(TREASURE
FINDERS)

50:..
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With any ono of the modern geophyelcal methnds
described in the Riue-Print patterns. radio outfits
and instruments ¢an be constructed to locats motsl
and ore deposlts (prospectlng); findlng Jost or burled
troasures; metal war relles; sea and land mines and
duds™*; mineral deposits; subterrancan waler velns:
oll deposlts {under certaln clrecumsiances) ; burled
#as snd waler plpes: tools or othor metalllc objects
sinken in water, ere, ete.

Folder No. 1. Radioflector Pllot, Construction and
use of 2 tube trankmitier and 3 tube receiver. Re.
flected wave principle. Visual and nural signals,
Folder No. 2. Harm
ntes low freaucncy wave Lo Feceiver. Aura
folder No. 3. Heat Note Indicator. 2 osclilators.
Vigual and nurnl eifnnls.

Folder No. 4. Radlo Bnlance Survevor, Balanced
loop_principie. Modulated transmitter. Visual and
nural signals. -

Folder Mo, . Wvariable Indurtance Monitor. In-
ductance nrinciple Aurnl signals.

Folder No. 6. Hughes Inductance Balanee Fxolorer.
pridge nrinciple. Aural signols.
Randlodyne Prospector. Balanced lood

1

Felder No. 7.
Very large field of penetratlon. Aucal

principle.
elgnals.
Ench set of blueprints and instructions snclosed 1n
heavy envelopo (9%2" x 12%2"). Blusprints 22 x 34%:
elght-page (llustrated BYy" x 117 foider of soc
instructions and construction data ........

Add 5c for postags

The camplete set of seven folders ........
€hipping welght 2 Ibs. {add 25c for ship- 5
ping anywhore in U.S.A.)
Send Stamps. Cash or Monsy Order to

TECHNIFAX

1917 S. STATE §T. CHICAGOD. ILL.

|}
: TECHNIFAX (4)7 So. State, Chicago. 16. 11l. g

]
: Enclosed herewith L for which mall 10 g
H address below: 1
3 Treasurs Finder No. 1. 2, 3. 4 5 6 7. 1
M Complets set of seven folders. [ [}
1 [ ]
T OMAME oo i s :

[ ]
Y11 ————— '
% [ ]
B OGITY cevnniivins sevneeninnen STATE ........ -
1 RC-.8-45 H
"..-.—---------------------.

PATENTS—TRADE MARKS

Booklet concerning Inventions & Patents
Form “Evidencs of Conception' with in.
®ructions for uee and *Schedule of
Qovernment and Attorneys Fees"—Fres
LANCASTER, ALLWINE & ROMMEL

Replistared Patentl Attorneys

436 Bowen Bldg. Washington 5, D. C.

FILMGRAPH

MILES AHEAD OF OTHERS" |

; Thousands of uses for Mlles Flim-
granh Recorder-Reproducer. Instan-
taneous recordings and playhack at amazIngly low cost.
write for Bulletin and further dctalls.
MILES REPRODUCER €O, Inc.
812 Broadway (Dept. RC-8) New York 3

BUY AN EXTRA
X  WAR BOND X
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RADIO IS ELECTRONICS

Dear Editor:

Just two cents worth about clectronics.
I've been recading in Radio-Craft that
several readers are getting tired of clec-
tronics. When they get tired of clectronics,
they are also getting tired of radio, for
radio like television is but one phase of
electronics.

We could use more articles on the con-
struction of electronic devices but at preg-
ent it's pretty hard to get the necessary
parts for construction.

RicHarp BRAUER
Beverly Hills, Calif.

e
IT’S STILL THE DESIGN!

Dear Lditor:

1 am particularly interested in an article
by Louis Hagen in the June, 1945, issue of
your worthy magazine, bearing the title
“It’s the Design.” Few radio writers have
hit the nail on the head more squarely. I
have learned with supreme disgust that—f
there are only two ways to design any part
of a radio, onc an casy way and the other
the hard way—THE RADIO ENGINEER
WILL ALWAYS CHOQOQOSE THE
HARD WAY.

A good example is the dial cable or belt.
In a very few cascs, the sct can be removed
from its cabinet and a new belt installed in
a fraction of the time that it takes to re-
move others from the cabinet. In many cases
it is so difficult to remove the chassis from
the cabinet that most servicemen often wish
that the Creator had endowed them with six
hands instead of two. Is it possible to dem-
onstrate more cffectively the absence of me-
chanical efficiency than through the necessity
for 50,000 servicemen to carry dial Dbelts
which vary in steps of 1/32 of an inch in
length—when it is necessary for the manu-
facturer to issue a bulletin on the installa-
tion of a dial cable—IT'S THE DESIGN.

Could anyone give one single logical rea--

son for the cxistence of the Loctal type
tube? Off hand I do not know the exact
number of tubes in the present loctal line,
but suppose there are more than 100, then
the result of its design is that 50,000 serv-
icemen must have a minimum stock of at
least 50,000 tubes requiring a useless invest-
ment of more than $5,000,000. The advan-
tage of the loctal over the octal is NIL.
For example, I have on_my bench a radio
set with a 7G7 in the R.F. and a 7B7 in
the L.FF. In cach of these sockets I have
tried a 7G7, 7V7, 7H7, 7A7, 7B7, with re-
sults hardly noticeable. Some sets use a
6A8 or 6K8 or 6]J8 or 6D8 or 7A8 or 7B8
or 7]7 or 7S7. Eight tubes to do the work
of one, if radio engineers were curbed—IT’S
THE DESIGN.

Perhaps the prize boner ever pulled in the
design of the all important radio tube is the
5Y3 and 5Y4. Could anyone give a logi-
cal rcason for the existence of these two
types?

Mr. Hagen hit the nail right on the head
in the paragraph on*Chassis Design.” Chas-
sis design. that is, the physical arrangement
of parts, is a good example of the fact that
seldom do you find mechanical and electri-
cal ability in the same person. The man
who suffers from improper design is the
man who holds up the industrial radio lad-
der. IT'S THE DESIGN.

We hope, and it is a forlorn hope. that
the postwar radio will eliminate most o
the headaches and we hope a very vain hope
indeed that the manufacturers will at least
standardize those parts which have no bear-
ing on their particular brand.

James A. ROBINSON
Methen,; Mass.
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AVIATION RADIO, by Henry W. Rob-
erts. Published by Morrow. Stifl cloth cov-
crs, 5% x 8 inches, 637 pages. Price $5.00.

Aviation radio enthusiasts. radio men and
the would-he aviation radioman will find
this book invaluable. Here in one volume
is the complete story of aviation radio. The
novice will find himsell taken through, the
clementary story of radio in aviation to
aviation radiomecteorology in easy-to-fol-
low steps. The text is ncither insultingly
simple nor overburdenced with the jargon of
the engincer.

Principles of radio direction-finding and
direction-finding equipment are thoroughly
covered. Radio aids, instrument landing,
trafiic control, ground and airborne coin-
munications cquipment and testing of air-
craft radio apparatus are explained. The
entire book is written in somewhat of a
story style with all formulac and facts
cleverly interjected,

A scction is devoted to the Link trainer
and ‘procedures and methods of training the
flight cadect.

The chapter on radio navigation gives the
rcader a firm knowledge of the navigator’s
position on aircraft, his duties, and the
means of plotting a course with and with-
out acromautical charts. FFor thosc plan-
ning a career in traflic control, the sections
on traffic control and radio regulations will
prove a must. The appendix contains the
entire “Q" code, including those that apply
to aircraft only.

As Dr. Lee DelForest says in his intro-
duction, it is: “Surprisingly topical, up to
the minute and keenly alive.”

AN INTRODUCTION TO ELECTRON.
ICS, by Ralph G. Hudson. Published by
The Macnillan Company. Stiff cloth covers,
5% x 8% inches, 97 pages. Price $3.00.

The purpose of this hook is to explain
the scicnce of electronics and its modern
applications in terms that will he under-
standable to thosc with only an clementary
knowledge of mathematics and physics.

It opens with a thorough treatment of
the constitution of matter, taking in atomic
structure and composition of the clements,
closing the first chapter with a simple
treatment of the cyclotron.

The second chapter covers the basic
principles of radio theory. Functions of
vacuum tubes, conduction in gases and in
liquids are explained in such a manner
that the beginner in radio, without realiz-
ing i, absorbs facts that would otherwise
take painful hours of diligent studv to
acquire.

Ouce the groundwork is laid, the third
chapter introduces the reader to.principles
of radio communication, concluding with
a_hrief, not-to-technical outline of the prin-
ciples of FM.

Chanpters 4 and § review the ideas behind
modern-day reproduction of sound and pic-
ture apparatus. Tt also rather briefly re-
views the principles hehind photoclectric
emission, the phototube and television.

The last two chapters are concerned
‘chiefly with higher-power cquipment such
as is used in industrial clectronics, diverging
briefly into the field of medical electronics.

This book should find its place amongst
“the paraphernalia of the laboratory and on
the shelves of the service shop.
RADIO-CRAFT
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EDUCATION ON THE AIR—The fif-
teenth yearhook of the Institute for Educa-
tion by Radio. Edited by Josephine H.
MacLatchy. Published by the Ohio State

University.  Stiff  cloth  covers, 5%x9
inches. 300 pages. Price $3.00. |

Radio broadcasting and its effects on the
average listener are dissected in cornplcte|
detail in this volume. This, the fiitcenth |
yearbook, covers such topics of the moment
as “"Radios Role in Understanding,” “The
Voice of America Overseas,” “Combat
Reporting,” “The Postwar Situation” and
“Tclevision Broadcasting After The War.”

The complete scripts of the more infor-
mative and educational programs of the
past ycar arc given in their entirety. One
in particular on broadcasting in wartime,
cntitled “North  Atlantic  Testament” is |
onitstanding.

An interesting section is the onc devoted |
to studics of listening. The Program An- |
alyzer is explained and the Nielsen Radio |
Index is described, together with the re-
sults on various types of programs.

The rescarcher and the educator would
find this book of value in determining the
tremds of program broadeasting, its effects
—and its causes. The scction on training
radio journalists poes into program make-
up, and news programs in detail, Styles
of script and the effect they have on the
listening audience are conmpared to the same
items in the local newspaper, together with
an exposition of what would happen if the
radio journalist were to present the news
item as it appears in print.

U. H. F. RADIO SIMPLIFIED, by Milton
S. Kiver. Published by D. Van Nestrand
Co. Stifi cloth covers, 514 x 814 jinches,
238 pages. Price $3.25.

A welcome addition to the too-thin ranks
of non-mathematical hooks on the ultra-
high-frequencies, this worlk will find a
place on the sheli of many teclmicians and
students. The presentation is such as to be
casily understood by anvone who has a
good clementary knowledge of lower-fre-
quency radio. Though marred in a few
places by reversion te text-hook styles of
handling, the hulk of the material is clearly
prescated in a practical manner,

The opening section deals with the ef-
fects which result from increasing fre-
quency in ordinary vacuum-tube circuits,
with spectal attention to transit-time phe-
nomena, and goes into a short description
of Barkhausen-Kurz oscillators. Three
chapters, covering 16 pages, arc then given
to the Magnetron. A chapter on the Kiyv-
stron, heginning  with notes on  cavity
resonators. covers the next 13 pages.

The fourth chapter is a very complete
exposition of transmission lines at ultra-
high frequencies. The subject is approached
in a fresh manner which may be hielpful to
teachers or students who have not been
entirely satisfied with other presentations.
Wave guides are treated equally well and
as fully in a long chapter.

Another full chapter is devoted to cavity
resonators. and one to U.H.F. antennas.
This latter is especially detailed for an
clementary work.. Chapters on nieasure-
ments at high {requencies and on wave
propagation at ultra-high frequencies close
the hook.
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FREE WANT-AD SERVICE

CIVILIAN RADIO
JOBS WANTED

By Former Soldiers, Sailors, Marines

Radio-Craft offers its help-wanted
columns free for the usc of honorably
discharged men in the armed services. |
State the type of position you seck,
preferred locality, your experience,
education, and other details. Confine
{ ad to 50 words, or less. Supply name,
address, service unit and serial num-
ber. Address RADIO-CRAFT, Classi-
fied Ad, Dept. 25, West Broadway,
New York 7, N. Y. Your ad will con-
tain a box number and replies will he
forwarded to you.

AVAILABLE

Business Administrator — Foreign
service preferred. Graduate, Ohio
State (B.Com.) Experience in Me-
chanical Engineering (AMI.E.T.),
Cost Accounting & Audits
(F.A.S.A4.), Statistics and Research,
Public Relations, Business Corre-
spondence and Office Administra.
tion—able to assume responsibility.
British subject — honorably dis.
charged veteran, ond possessing
valid Passport and Labor Exit
Permit to leave country. Speak
French & German. Age 30, excel-
lent references. Apply in Confi.
dence: Advertiser, P. 0. Box 90,
Station “H”, Montreal 25, Canada.

FoAMILTCESS
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ANY million dollar

firms started with
& single formula, for
which they paid a big
price. Here you have 500
—no less—tried and tess-
ed formulas, recipes and
Drocesses for making
things . . . all at the
ridiculously low price of
25¢.

Ll
/s Here is your opportunity
S0 o to start a business with
st . :
W CEssEs but a few dollars' capital
-0 and with undreamed of

profits in prospect. You
can also use these formu-
las in your own home to
cut household expenses to
the bone. Or you can put
them to use in your work-
shop to cut costs as much as 1000%.

Quit paying out many dollars in Profits 10 manu-
facturers, wholesalers, and dealers, when you
can make the same thing yourself for a few
cents. Jt's so easy when you follow our simple
instructions.

66 PAGES, 32000 WORDS IN TEXT

Send for "“s00 FORMULAS AND
RECIPES” today. Enclose 25¢, that’s all!
You won’t he asked for another cent now
or later. Sold on a money-hack guarantee,

NATIONAL PLANS INSTITUTE

P. 0. BOX 26 R, STATION N, New York 23, N. Y.
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RADIO SCHOOL

DIRECTORY

PREPARE NOW FOR POST-WAR RADIO AND ELECTRONICS
MAKE a place for yourself in a new world of radie and clectronics—a world in which

revolutionary clectronic developments

will require highly specialized tecbnical

knowledge. Take a good course now to fit yourseli for a good paying job. The training
you need can be supplied by one of the schools advertised in this publication.

RADIO

Traln with professionals. Com-
plets, intensified courses; Ite-
palr & Malntenanee, Communi-
cations, Iligh-speed telegraphy.
8lip transeription, FCC exams,

ete.

High School Students ac- §

cepted for traiming as Mer-

chant Marine Radio Officers.

Gov't sponsorship available to
veterans.

“A Radio School managed by radio men.”

45 W, 45th St.. Dept. RC, New York 19, N.Y.

| MELVILLE RADIO INSTITUTE

COMMERCIAL RADIO INSTITUTE

A radio training center for
fwenty-four years.

RESIDENT COURSES ONLY

Pre-Induction, Broadeast, Service. Aeronautical. Telo-
vislon and Marine telegraply classes now forming for
October 1. Literature upom reduest. Veteran training.

Dept. C., 38 West Biddle St., Baltimore 1, Md.

INSTITUTES

Offer thorough training
courses in all technical phasesof

Radio and Television
DAYS—EVENINGS WEEKLY RATES

«  RCA Institutes s approved
VETERANS: unger G. 1. Bill of Rights

Far Free Catalog Writc Deot. RC-43

RCA INSTITUTES, Inec.
A Radio Corporation of America Service
75 VARICK STREET NEW YORK 13, N. Y.

VETERANS can complete work .\ 57w
here in shortest possible time. <
Special Prep. Dep't. Also RE-
FRESHER COURSES. Coutses
Electrical, Mechanical, Chemical,

Civil,

Aecronautical

also in

Account-
costs low.
Enter

Engineering; Business Administration,
ing., Secretarinl Science. Tuition, living
62nd year. Cosmopolitan student body.
Sept.. Jan., Mar., June. Catalog.

Ave.

TRUSTATE COLLEGE Ziio.2! Toni

Correspondence Courses In

LEs

RADIO—

RADIO Technician and Radfo Communications courses.
Reglster now for new classes startind first MONDAY
of each month. Day and Evening Classes.

AMERICAN RADIO INSTITUTE

101 West 83rd 5%, New York 23, N. Y.
APPROVED UNDER G! BILL OF RIGHTS.

RADIO a0d ELECTRICAL ENGINEERING

ELECTRICAL ENGINEERING 575950 "Ciee?

of wide clec-

trical field. Prepare yourself, at Low Cost. for seCurc
future. Modern. simblified. You can undgerstand quickly.
RADIO ENG'NEER'“G Extra fine course in radio, pub-
lic address. photo-electriawork,

Trains You to be super-service man, real vacuum tube
nician. Servicemen nceded badly. Diploma on comple.
tion. Tuition $23. elther course. Deferted payment plan.
Get coples of schnol catalogs. student

magozines. comnlete detalls. SEND NOWI

LINGOLN ENGINEERING SCHOOL foxP3'Sie

i
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ENGINEERING & SERVICING oa
Now Training Veterans Under *G.1."" Bill -

Prepare now {or profitable career! ENTER -
AT ANY TIME. Residence school classes in -
Radie-Electronics Enginecring€. Broadcast & Y
Television  Enylneering Servieing. o=
Write for FREE Hooklet (23
Capito] Radio  Enfineering Institute -
ept. RC-8, 3224 16th Street, N. W, o
Washington 10. D. €. -

e

T a “kev man. Learmn haw to send and
reccive messages in code 72! telegraph
and radio. Navy an

venture, Intefesting work.
home quickly through famous Candler
Svstem. Write fnr FRTE BOOK.

CANDLER SYSTEM CO.
Dept.3.. Box 928, Denver 1, Colo.. U-S.A.
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FEEDBACK

(Continued from page 702)

00O LAV QIR R R LTSS AT AL LR LG

a slight increase in distortion. What about
the feedback? This is reduced hecause the
gain M is reduced, resulting in an increase
of distortion and an over-driving of the out-
put tube due to the excessive signal it gets,
resulting in far worsc distortion.

The results of applying voltage feedhack,
assuming that the {ube is driven just to its
limit at midfrequencies, are summarized in
Table I. .

One result is that triodes with inverse
feedback are very unsatisfactory—they lack
“highs” and the bass seems weak.

Pentodes are improved by voltage feed-
back, providing it is not overdome. In
both cascs the frequency responsc curve is
flattened by the application of feedback.
Many people dislike the “tone” of flat am-
plifiers—the acoustic output then being
very un-flat due to varying efficiency and
varying impedance of the speakers!

The table above applies to tubes whether
used singly or in class Al push-pull while
most of the earlier remarks on power
variation apply to single tubes. \When tubes
are used in push-pull, the type of operation,

|
|
|

class Al, AB, AB2, B, etc, has a marked
relation to the benefits or otherwise of
push-pull,

PUSH-PULL OPERATION

The above remarks apply cqually well
to class AB, and class AB2 operation pro-
viding the bias is not excessive. The ncarer
the bias comes to that for distortionless
class B1 or B2 operation at full output, the
less influence docs negative feedback have
onn power output.

When the output tubes are over-biassed
in an effort to obtain high efficiency, the
application of negative feedback has a very
beneficial effect in that it not only improves
the wave forin, but thereby increases the
power output (for a sine wave). This is
shéwn in Fig 4-b where the cxcess-bias
has caused the inverted grid characteristic
to be shifted to the left.

One point not considered so far is the
cffect of the fecdback on the stages before
which it is applied. As the fecdback reduces
the gain, grecater voltage outputs are de-
manded of the earlier stages, with a conse-
quent rise of distortion. This is particularly
noticeable when triodes are employed in
the output, stage because triodes, require
high driving voltages—often over- 100 volts
peak. In such cases the feedback should
not be excessive and should be taken as
far back as possible, over at least two stages
and preferably threc.

The sccond part of this article, which will

| appear in an ecarly issue, will deal with

TABLE 1
FREQUENCY TRIODE PENTODE -
Very Low Distortion increases. Slight increase of distortion com-
Frequencies. Reduction in power. pared 1o the decrease in middle

register. Reduction in power.

Bass Resonant
Frequency.

Large reduction in power.
Decrease in distortion.

Slight increase in power. Increase
in distortion due to load. Decrease in
distortion due to feedback.

Mid freauencies.

Decrease in distortion.

Decrease of distortion.

Highs.

Large Decrease of power.
Decrease of distortion.

Slight increase of Power sensitivity
over that at midfrequencies. Rise of
distortion due to load. Decrease of
distortion duc to feedback.
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application of feedback to the screen circuit.

DYNAMIC
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Fig. 4-a, above—Class-B operation, correct
bias. Fig. 4-b, below—Effect of excess bias,
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WALLS FOR LIGHTING?

Luminous paint on walls, ceiling and floor
of an operating room would eliminate shad-
ows from the surgeon’s hand and instru-
ments, and reduce danger from sudden
failure of lights during an operation, reports
Engineer Morozov of Moscow, U.SS.R.

The paints, which were thoroughly tested,
were of the zinc- or calcium-sulphide type.
They give out light about an hour and a
half after being irradiated by ultra-violet or
sunlight. The walls of a room painted with
the compound still give off light, in spite of
the fact that all the windows were blown
out of the building by a bomb in 1941, and
the paint has been exposed to severe Rus-
sian weather conditions for three years.
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@® This “traveling recording studio” of the Office of War Information has everything
for making recorded pickups for broadeasting on international short wave. Such
important equipment must be the finest that science can provide, so Raytheon High-
Fidelity Tubes are used to assure the highest quality reception.

Wherever they are employed, Raytheon Tubes live up 10 their reputation for fine
performance. That is why they are first choice among electronic engineers planning
post-war products . . . and first choice among radio service-dealers who are building
soundly for the future.

There’s a real promise of greater profits and greater customer-satisfaction for
service-dealers who feature Kaytheon Tubes. And there’s a revolutionary Raytheon
smerchandising program planned, too . . . to help you be more successful than ever
before.

Switch to Raytheon Tubes now!

Increased turnover and profits, plus easier stock control, are benefits

sohich you may enjoy as o result of the Roytheon standardized tudbe "
type program, which is part of our continued planning for the future. .ﬂ“t“l b
““MEET YOUR NAVY*

Raylheon Manufacluring Company Every Soturday Night
RADIO RECEIVING TUBE DIVISION AMERICAN BROADCASTING CO.

Newton, Mass, ¢ Los Angeles © New York +  Chicago ¢ Atlant i Satrons!
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All Four Divisions Have Been Awarded ] r. -
Army-Navy “E" With Stars %?é m A
ELECTRONIC AND RADIO TUBES
OEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS
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NEW EDITION

R Jicludes TELEVISION]
NOW READ %

AND ELECTRONICS

38 BIG CHAPTERS
Easy to Read - Easy to Grasp - Easy to Apply
A home-study course—especially well
organized. The style is so interesting
you will read along without effort,
hardly realizing that you are actually
studying and taking in vital informa-
tion. Audels Radiomans Guide gives
you just the right amount of mathe-
matics required to cope with radio
— problems successfully. You can solve,
with the aid of this extraordinary book,
- A practically
AND every radioprob-
Jem that comes

UN|QUE up. At your fin-
o i ger tips is a
foemen ami s K v QUESTION complete index
dents. N : % and for instant use.
3 ANSWER _e®
METHOD et \ %
-’ ‘\\

It gives you in |
tugable form
pointers on radio,
including fre-
quency modula-
tion, television,
ete. Also valuable
ingide information
for Awiators, Ma-
rines, Commercial
Operators and

N

/

. Highly Endorsed _*” < o
e\ 0% \3{\;\9“«
1001 RADIO FACTS AND FIGURES A Y e e
- X0 >
\ A Complete Library In One Book \ o ;\0‘33 e :C_g,\;f\v
AUDELS RADIOMANS GUIDE gives authentic Princi- DL g
ples and Practices in Construction, Operation, Service ‘ &q« Oﬁ‘:’\\ eC‘.“bc\‘
and Repairs. Covers clearly and concisely radio funda- $ a Y § et
,mentals—Ohm's Law—Physics of sound as related to x&*‘o.v"\«\-o 'Q,Cf

radio science—Measuring instruments—Power supply— A ‘;A w?° oa e Lo o e
Resistors — Inductors — Condensers — Transformers and ) e ’
examples—Broadcasting stations—Radio Telephony—Re- Lo
ceivers — Diagrams — Construction — Control Systems — A Y2
Loudspcakers — Antennas — AutoRadio — Phonograph L
Pick-ups—Public Address Systems—Aircraft and Marine COMPLETE
Radio — Radio Compass — Beacons — Automatic Radio \

Alarms—Short Wave—Coil Calculations—Testing—Cath- $ L ¥
PAY
oMLY

ode Ray Oscillographs — Static Eliminations — Trouble
Pointers — Underwriter’s standards — Units and tables.

»
AN %““etc“;d
REVIEW QUESTIONS—READY Refcrence Index.
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Shaft illustrations are approx-
imately 14 actual size.

,J — s rroaces IRUATY

MALLORY PLUG-IN SHAFTS ARE EASY TO USE!

DO NOT DISTURD THIS.
AFLRULMBLED C WASKERP

MVIERT AND CLINCH-
THS CT WASHER

Meanure the original.

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

This pre-aseembled *'C™ washer neede
noadjustment—just insert and clinchit.

Tap sharply. Pounding is not neceseary
-it may damage the control.

APPROVED
PRECISION PRODUCTS



Yes...the “Lab” work 1s Complete!

UR post-war plans, policics and perfected
line of Eastern sound equipment have long

ago passed the stage of draft-board design and
laboratory tests! We're "in the groove”—ready to

go! Based on our many years of experience, the

new Eastern equipment incorporates the many

wartime techniques which we have been building
into guxality units for Uncle Sam.

For details and information please fill out and
mail the Coupon today. Eastern Amplifier
Corporation, 794 East 140th Street, New York
54, New York,

EASTERN AMPLIFIER CORPORATION, Dept. g-L
794 Ecst 140th St., New York 54, N, Y.

We are [] JOBBERS, [] DEALERS, [J A SERVICE ORGANIZATION, []

SPECIALISTS, We're definitely interested in your post-wor line, your policy, vour

trraagr?!
for complete information on
our post-war line and the

etails of o ition.
detai f our proposition RCORESS

INDIVIDUAL

e, proposition, Mail us complete information, without obligation.
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