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NOT JUST

WORLD-WIDE RECEPTION

BUT CLEARER, STRONGER

13-570 meters, strictly ane dial. Intesstation noise suppressor. 10 wates wndistored outpue
and guant theatre speaker four times us efficient as ordinary speakers. . Sensuony
less than one-half miweronalt,  Selectwey — absalute 10 ke, Euch
set logged on three foreign stations befure shipment.
°

Crearive genjus is never cantent with things as they are. Ahead some-
where there is always a brigheer goal that woulll antiguzete all previous
achievement,

MeMurdo Silver is never satisfied with radio as it His official
record of 40 previous major advancements in the reception art, bears
witness to this simple but glittering trath, 1is standing in the highly
exclusive ficld of engineering researeln, and his thousands of followers
testify to the worth of his leadership.

It would hardly seem probable, therefore, that Mr, Silver would
affer his Masterpiece nnless it counld readily dewmonstrate an unmis-
takable superiority over anything else available, And it would be
absurd to assume that Admiral Byrd would scelect o Masterpicce
receivers for his forthcoming Polar ¢xpedition, unless he, too, knew
that the Masterpicee was the best he could get

YOUR EARS WILL QUICKLY PROVE
THE CORRECTNESS OF THESE FACTS

The story of any receiver is conclusively tolld by engineering curves
plotted af its sensitivity, selectivity, fidelity and signal-to-noise ratio,
The sensitivity curve of the Masterpicee shows that this receiver wilt
give von louder and clearer reproduction of transoceanic reception than
any other recciver vou can buy. And your own ears will instantly bear
this out on Loudon, Paris, Berlin Madrid or any of the other far-otf
stations the Masterpicee so sily receives, The signal-to-noise ratio
curve of the Masterpiece shows clearly that this receiver will give
10,000 mile reception over and above a lower noise level than has ever
been reached before, Your own ears will readily bear this out too. The
fidelity curve of the Masterpivee, as compared to the fidelity curves
of other receivers. shows the Masterpicee to be responsive to a wider
range of trequencies at all degrees of volime. And ne critical ear.is
required o diseern the differenee as poured forth from the Masters
picee speaker, The selectivity curve of the Masterpivee shows that this
receiver is exactly as you wish it to be; namely, capable of distinetly
separating all channels.

10 DAY TEST OFFER

LETS YOU PROVE THE MASTERPIECE TO YOURSELF

The Masterpicee is unconditionally guarantecd to satisfy vou., or
your money back instantly . . . no questions asked. All of which
means that yvon can urder the Masterpicee tor 10 days test without
risking a dollar. In that time vou can compare the Masterpicee to
other reccivers and thereby see for vourself why McMurdo Silver
has earned  international recognition as an  engineering  leader.
The coupon will bring vou the full technical story of the Masterpie

McMURDO SILVER, Inc.

1735 BELMONT AVENUE, CHICAGO, U. S. A.

MceMurdo Niver, ine., 1735 Belimont Ave,, Clycago, U S04,
Send me full technical information of the Masterpivee,

Name ... . . . !

Street . R :

Town

McMurdo Silver
who is officially credited with 40
majer radio advancements

1. First practical and popmlar
spperheterodynes o the
world—I1

2, First pon'uhlo superliciero
dyne—6°"x8"x12° including
batterics —1923,

3. First practical and popnlar
really portable supethet
1924,

4. First nll wave t.rf, recciver
1

¥irst .nII wave illln‘lh(‘l, 15

to JO00 wmeters—In2S

6. First high guality awmlia
transformer with St ey cle

t-off — 1926,

¢ power-supply

sl popular one dial tr.f.
reeciver Kie--192a.
st

shon wave reeeiver

1L La s
wor (nbe

L, I'lrsl I ||mnr
glow valtage reg
w27,

shiclded atl wive
15 1 3000 wceters

12. First

!II])('”I(‘
1927

13, Kirst shiclded 200 to S0
;l:)elgr t.rd. receiver kit

15. lqrsl su.---n urid tord. re
ol 1027,

16. | Ht suun grid shichlel

verhet—1924.

rat single unit shiclded

ataphifer unie—1027

13t tuned i.f. phiher
unit—1927,

19, First shiclded A.C. oord
receiver kit— 1027,

st AL, werluwt—1027

st popmlar high qualits
pusn pull .llldlﬂ translorin
ers —

22, First Imn able ALC, public
address plitier—-1u2%
23, kirst oue dial, five tynped
cuittr borecviver - - 192N
AT to 1se |uur

lulns 192

!huh

formers « ln.um;. h) ster

etic distortion-— |928

26. First audio transformer for

en grid tubes— LW2R

27. First .nlnhh
rack nel  public
address sy stem 1070,

28, First A u reen grid re
ceiver 1o

29, l'ir:\l In.lml :u-lu:tut receiver

17. }
15,

20.
21.

25,

30, l*ln( séreen ;,rul poner de

tection
rst nulur hasing now
nasersally  used  practical
tone contral 1920,

31,

32, First Ao, shore wave re-
ceiver 1929,
33 .CAL icenswee Lu

annoynce superhbetg 1930
34, First midger superhetero

dyue—1930

i 15 to 550 meler re-
ver not to use plug-in
51031,

-

a:l tone control sy ~-

193t.

Fst tecelver 10 use vario-

mu Or Super control sereen

grid tnhes l‘)il

38, Iﬂm 1610 55
het with single a

ibrated o

st reg hroadeast

superhet 1o also be able 1o
get police calls 32

40, First "Class A prime” high
quality audie power am-
nlifier
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REALLY ENJOYABLE

TESTIMONY AGAIN PROVES LEADER-
SHIP OF SILVER ENGINEERING
®

OFFICIAL REPORT SAYS, “BEST”

“Possibly with aur letterhead ic endtying us
as an experimentil laboratory, it nngln be
well to mention that we are no!
1the sale or gdyvert 1
At preseut we are
data relative taintermediate, el
ultrashort wave rece mumds..lh cled by v an
ousconditions. das lightand dagkiness, Tummid -
ity, b.uumelnullnnwsmcs ¢tes withdilierent
types of antennae, Naturally we mnst e
instriauents built to the lughest Igboratory
statidunls of selectivily | tone. s vity aud,
alive all the receiver mnst be s ersatile.

We find 1he new MASTERPILC 1L the
beat receiver that we have pured « or
tsed . Since rec--punn uf distant and Joval
stations t L
well to

nlion tln.u receivers employ ing
(y uf controls and trimnne
calibratlon, not uibirstosd by the a
person are playt
cases usele
MASTILER] ix simplicity it
ausone todo is pick out a stativn from
any broudeast listing cither bioadcast vr
shortwas ¢, take the lirst 1wo Hgnres ol its
assigned e and tune i the station.
vierhaps a slightly lengthy testi-
s divide the remuinder of thus
LFL8 covering
broadeast, short wave and 13X code recep

11 W will furnish proof of receptio o
re lx TWe e \\ll hin araddi s
ol

in lhc \n)rld 3

) WGy,
U WHG, WvaT
INS, WOCAD, WODA,

2 WOKRO, WS\,

Short wuve. Ansualm 8 England;
4 Germany; U sibe 5 Canada,
2laly . ﬁ\uulh:\n a. ) Switzer-
1 l)cnm.uk; b Custa Rica; and 1

= lrom every conntry in the
world can be copted.

Lroadeast at mglit. 1Uis limpossible to list
all broadeastuing stations heard but out-
ny ces such ag 1000 wate
is 1 50 the puwer of KET Los Angeles
Ill with good suolume s, KFOXN,
K L Calilortina, Havana, € uba,
Aexico ¢ |l)_ Del Rio and stations ull over
Canada. 11. B. Miles

17 Lenox Place, Middletown, N. V.

“FROM"” R.C.A,

syons receng letter with numes-
onials ot the wondieriul [LE
ASTERPEES 15 owner
1y thing bhut the
<l by sou. This,
g that e my twelve years ol
relationshap with every np-- ol re-

" Befone

o

ceiver and transmitter the b \lc\lurdu
Silver s freque ((l Y| 1
studied AL your name

was otte
ol supetheterods ne t
Mool ClL, Los Angeles, Calit,
EXACILY AS PROMISED

TLeanniot say oo e hin prose ot the MAS.
TERPIECEK, Ms sct artived sately Mareh
drd and 1 setic apon the table tor ; tryout,
The twne is excelleny the selectivity iz
wondertul. D did not hase the time o progeer -
1y install the sct until Sunday, March Sch
when at 3:30 1AL all v sady— amd right
on the e 1 otune w A \\llll nmﬂ.‘

nost authority
n."’

aratively short indoor ;eri I 1
was renwarkably elear and free
stalie, on | recenned the same
station with the squelch tube in but, of
st tnes the signal “went vut,

ceived inothe after-
AN Gennany was
picked about A0 ke and the German clec
lit feturns were heard clearly .

Focapthe clisnax ] gotup early today and
yout 030 AN, atter some juggling 1
rved VR2PC at 10520 ke N;,I:t on the
button, Fhis is Sydney, Australie. Forgot
te <ay that arday, March thh (on the
shore gntemay 1opicked up 1ngland with
ker volume ved the news
llornia cartho 0 AN
Ao one ol L 1y radio ex
perience w. “Big Ben'in
London ste aion.

1 consider your set the tinest picee of radio
work in the would it the station is on the
air the MASTERPILCE will get it
sou tur l Jimerest yon
nin my setand hay e followed your
advice with great sucd Again | repeat
that 1 am absolutety satisficd . . . all expec-
tations lave heet exceedel. 8o [lovk at the
tuner and say by youe bring themin,*

Best wizhes for son and the NAST
IPrie L2 G. K. B., Bridgeporl, Conn,

You are inviled o visil our new, |
greatly enlarged lahoratorics and
demonstration rooms made possi-
ble by the world-wvle acceplance
accorded the Masterpirce

- —
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are many =

for the Radio
Trained Man

Don't spend your life slaving away in some dull, hopeless joh! Don’t be satis-
fied to work for a mere $20 or %30 a week. Let me show you how to get your
wtart in Radio—the fastest-growing, biggest money-making game on earth.

Jobs Leading to Salaries of $50 a Week and Up /f;r
7

Prepate for jobs as Designer. Inspector and Tester—as Radio Salesman and in S
serviee and Installation Work—as Operator or Manager of a Broadcasting 0
Station—as Wireless Operator on a Ship or Airplane, or in Talking Picture or
Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radio!

Ten Weeks of Shop Training

Pay Your Tuition After Graduation

F

We don't teach by book study. We train you on a great outlay of Radio, Television and Sound
equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the very lat-
est and newest Television apparatus, Talking Picture and Sound Reproduction equipment,
You don’t need advanced education or previous experience. We

('ode Practice equipment, etc.

give you—RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience

vou'll need for your start in this great field.

And because we cut out all useless theory and

only give that which is necessary you get a practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest. newest Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

[ am making an offer that no other school has dared
to do. I'll take vou here in my shops and give you
this training and you pay your tuition after you
have graduated. Two months after you complete my
course you make vour first payment, and then you
have ten months tu complete your payments. There
are no strings to this offer. I know alot of honest fel-
lows haven't got a lot of money these days, but still
want to prepare themselves for a real job so they
won't have to worry about hard times or lay offs.

I've got enough confidence in these fellows and in my
training to give them the training they need and pay me
back after they have their training.

If vou who read this advertisement are really interested
in your future here is the chance of a life time. Mail the
coupon today and I'll give you all the facts.

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broad-
casting equipment. You construct Television Receiving Sets
and actually transmit your own Television programs over
our modern Television equipment. You work on real Talk-
ing Picture machines and Sound equipment. You learn
Wireless Operating on actual Code Practice apparatus. We

PADIO-CRAFT for OCTOBER, 1933

don't waste time on useless theory. We give you the prac-
tical training you'll nced—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let
lack of money stop you. Many of our students make all or
a good part of their living expenses while going to school
and if you should need this help just write to me. Coyne
is 33 vears old. Coyne Training is tested—proven beyond
all doubt. You can find out everything ahsolutely free.
Just mail coupon for my big free book!

H. C. Lewls, Pres. RADIO DIVISION Founded 1899

COYNE Electrical Schoel

§00 S. Paulina St., Dept.‘73-9H, Chicago, Ill.
Mail Coupon Today for All the Facts

i H. C. LEWIS, President
Radio Division, Coyne Electrical School

| ]

1 500 S. Paulina St., Dept. 73-9H, Chicago, kil.

|l Dear Mr. Lewis:— Send me your Big Free Radio Book, and

| all details of your Special Offer.

i .

l NOME. .ottt iieninesascansssnaasnnnns

|

| Address.....oooviiiiiiiiiiiiiii,

|

I City. oo ieeiieeiaaannnnnnn State. ...oovveven-
193
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WE DO OUR PART
— )

IN OUR NEXT FEW ISSUES:

HOW TO ENTER THE "TALKIES" SERVICE FIELD. An authority on
the subject of sound equipment and service has prepared for the
readers of RADIO-CRAFT & complete analysis of the talking mo-
tion picture field. Heretofore, the owners of motion picture houses
have been accustomed to paying high prices for parts and service
which it is now convenient for the radic Service Man to furnish,
due to recent legislation.

ADAPTING THE A.C.-D.C. ULTRA-MIDGET FOR BATTERY OPERA-
TION. In this interesting article the author tells how to re-wire
existing A.C.-D.C. ultra-midget receivers to obtain portable, eco-
nomical operation, using the latest types of 2 V. tubes. The pro-
cedure described in this article should make it convenient for the
experimenter and Service Man to obtain very satisfactory eperation
in this manner.

LOUD-SPEAKER-DRIVEN RESONATORS. The author describes a
novel reproducer arrangement, following ideas which appeared in
past issues of RADIO-CRAFT, by which exceptionally fine tone
quality is obtained. The finished instrument presents an excep-
tionally fine appearance.

RADIO.CRAFT is published mon?hly. on the fifth of the month preceding
that of date; its subscription price is $2.50 per year. {In Canada and
foreign countries, $3.00 a year to cover additional postage.) Entered at
the post office at Mt. Morris, 1., as second-class matter under the act of
Mareh 3, 1879. Trademark and’ copyright by permission of Gernsback
Publications, Inc., 98 Park Place, N. Y. C.

Text and illuslrahuns of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also agents
for WONDER STORIES and WONDER STORIES QUARTERLY. Subscription
to these magazines may be taken in combination with RADIO-CRAFT at re-
duced Club rates. Write for informaticn.

Copyright 1933. GERNSBACK PUBLICATIONS, INC.

HUGO GERNSBACK, President
S. GERNSBACK, Treasurer

J. M. HERZBERG, Vice-President
I. S. MANHEIMER, Secretary

Published by TECHNI-CRAFT PUBLISHING CORPORATION. Pub-
lication office: 404 N. Wesley Ave., Mount Morris, lllinois. Editorial
and Advertising Office: 96-98 Park Place, New York City. Chicago
Advertising Office: 737 North Michigan Avenue, Chicago, ll.
Western Advertising Office: 220 No. Catalina St., Los Angeles,
Calif. L. F. McClure, Chicage Advertising Representative. Loyd
B. Chappell, Wostern Advertising Representative,

London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, EC. 4

Paris Agent: Hachette & Cie., Australian Agent: McGill's Agency
H! Rue Reaumur 179 Elizabeth St., Melbourne
e e ———
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at Home

Broadeasting

Juhs  in
fascinating, intere-t nyr,

and full timeJobs . »

Why slave your life away in a no-
future job? Why skimp, why scrape,
trying to pay your bills? Pl train you
quickly for the live-wire ficld—the field
with a future—RADIO. 830, $60, 370
a week—that's what many Radio Ex-
perts make. $5. $10, $15 a week extra
money—that’s what many of my stu-
dents m.he in their spare time shortly after enrolling., My
free buuk tells vou about Radio's spare-time and full-time op-
portunitics—about my tested training—about my students and
graduates—what they are doing and Indklng (et this buok.
Be a Radio Expert. The Radio field is big enough to absorb

Mail Coupon
FREE

for
information

Stations are
aml pay well,

Set servicing has paid many N, R. L.
men $200 to $1.000 a year far their JOb

spare  time, Full-time

Television, the c¢oming fielld of 2Zreat
oppurtunities, is covered in my course,

many more properly trained men,

I'11 train you for jobs like these
Spare-time and full-time Radio Servicing, Operating, Broad-
cast, Aircraft Radio, Commercial Land, Ship and Television
%tdtlona, a Radio service business of your own. Pl train
vou for these and other good jobs in the manufacture, sale
and service of Radie, Talking Movie, Sound and Television
apparatus. My FRE E book tells you about the many money-
making opportunities in Radio.

Save—learn at home in Your spare time
You dunt have to leave home and spend $300 to $1,000 to
study Radio. TPl train you quickly and inexpensively right
in your own home and in your spare time for a good Radio
You don't need a high school or college education. Many

men make as of my successful graduates didn't even finish grade school.
mneh as $40, §£50, £65 a week

My amazingly praetical 50-50 method of training—half with
lesson~. half with Radio equipment—gives you broad practical
experience—makes learning at home euasy, fascinating, prac-
ticul and rapid.

Turn your spare time into money
My bhook shows how my special traininsz. instruction material,
plans, ideas and my seventeen years experience training men for
Radin careers help many students make $200 to $1,000 a year
gnickly in their spare time. My course is famous as “the one
that pays for itself.”

Your money back if not satisfied
I'm so sure you will be satisfied with my traininx tha 1 agree in
writing to refund every penny of your money if yuu are not en-
tirely ~atisfied with my Lessons and Instruction Service when you
finish.

Find out what Radio offers you

Act today. Mail the coupon, My 64-page book will be sent free to
any ambitinus fellow over 15 years of age. It tells about Radio’s

Some Other,Jobs
N.R.l. Trains MenFor

opportunitie~—explains the eighteen star features of my course—
shows letters of what others are duing and making. ‘There is no
obligation.  Mail the coupon.

J. E. SMITH, President, National Radio Institute

Broadcast Engineer.

Operator in Broadea-t Station.

Aircraft Radio Operator.

Omnerator of Airway Reacons

Service Man on Sound
jaratns

Operator of Sound Picture Apparatus

Ship Operator
Service Man on Public
tems

Installation Engineer on Publiec Address

Systems

Suzlex Manager for Retail Stores,
Service Manager for Retail Stores.

Aula  Radio Installation
Man

Television Broadecast Operator.

Set Servicing Expert.

RADIO-CRAFT

Department 3K X, Washington, D. C.

SPECIAL FREE OFFER!

Picture Ap- Act now anl feceive In addition lo wmy hig free
bonk, Ri Raspatds  in Hadin,” thls  Service
Manual i (LN A A ;ml Ratlery  operated

U onl tud g nl ave  this hook
fn the past Naw n-a-h-n of this miazine

Address Sys- whn the vomun will reelve | .
Overcareing boam pelas of all Kind., r.nl-
ing slghals. hral tuslng e ahd as <O
villar b oor listance recetdion, ol st.‘
torted of muted signals. pear Mullo o
and  Rudio Frequeney  amplitieation
aml  ether vitgl  cervl tnforemas

and Service thun ix sontglnmb in It
Get a free copy by mailing /Q;'
the couvon at right. ACT o
NOw! R

IR
s S o~
V' F o

19133
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I'll trainYou Quickly for
|Rad|os GOOD spare time

"l

Here's Proof

$50 to S75 a week

peutnle,
hay a hew How are contented
to have the old one “pepped
BERNARD CORTA, 150 Fruaklin =
Brouklyn, N. Y

“Made $6,000 in 2 Years”

“Soon. after the depres-
sion started, 1 found my-
sell without a job. but 1
was well protected with
N. R. 1. training. [
swung right to full-tima

Radio servicing _and
haye made over $.000 in
a little over two years.”
—WM. TIVENT.
gpartv RndeService. 93 Bruadway,

ewark, N,

#$800 aYear inSpare Time"”

"A]thom‘;‘ dofng spare-
time Radio work only,
have averaged al
a year extra in addition
to my regular income.
Full -time Rndlo work
would net me many times
thnt nmmmt ' —ED
H. FAWCETT. Slough
Rd., Ladner. B. C.. Can-
ada.

“Good Position, Good Pay”
I am Chief Opemwr at

Radm Station, WIMK,
This is a good position
with good pay. [ hava
advanced in Radio might
uonﬁ 1 recommen
anyone
who wnnta to  be
sl_xcceseful in Ra-

dip.
HAIDUKC Jit..3 Brgte /

ﬁgu Southem Hﬂh/
/

1 2
’//'J
A,.ﬁl

)

L ?

195


www.americanradiohistory.com

This super 16-Tube deluxe ALL-WAVE radio positively gives you
more features and more advantayres than ordinary sets selling at
two to three times Midwest's senzationally low price. It puts the
whole world of radio at Your finwer tips. 1t has FIVE distinct
wave bands- ultra short, short, medium, broadeast and long—all
tuned with a single dial!' You can switeh instantly from U. S.
programs——Canadian, police, amateur. commereial, ajrplane and
ship broadcasts—to the world’s finest short wave programs. Don't
try any radic until you get all the facts! You'll be amazed at
the unbelievably low direct-from-Mjdwest Laboratories prices. They
Russiza-—DJB. Berlin. ¢tc. Never before so much ave you from 3000 to 507 Write for the new Midwest 1934
money! Send couPon today! catalox.

40 NEW 1954 FEATURES

Slow Motion. Velvety Action Tuning
Positive Amplified Automatic Volume
Control Bias Fully Delaved

I%UY your radio direct from the Midwest Laboratories
and save from 30% to 50%. This Super 16-Tube
Deluxe ALL-WAVE Radio is today’s most sensational

radio value! Now, it is easy to secure clear. loud-speaker recep-
tion from stations 10.000 miles and more distant. It gives vo
complete wave length coverage of 9 to 2000 meters (33 megocyeles
to 150 KC)—enabling you to secure almost mayical performance'
Midwest users reszularly log such stations GSC. London

VKZME. Svdney. Australian-—J1AA. Tokin, Japan—RW50, Mosecow,

These sensational new features give
you amazing performance, perfect
realism, new beauty of tone, new

west) simplifies short wave tuning

by instantly pointing out wave

length of station. Some of the other

features include:

All-wave 9 to 2000 meter tuning ran
(33 megoceyele to 150 KC)

Five Full Wave Bands

INuminated Frequeney Indicator

Station Group Locator

Dial Frequencv Calibration
evcles and Mepocveles

Balanced Unit Super Heterodyne Cir

in Kilo

wealth of power, fractional microvolt Ny, A7, Impraved Flectro-dynamic
sensitivity, better than 7 KC selec- [ iect Type, Higher Efficiency Tubes
tivity. For example—Automatic SE- 7 KC Seleotin Automatically Ad-
LECT-0-BAND (exclusive with Mid- justed

Scientifieally  Shiclded Coils and
Switeh Catacuombed)

Positive Signal Contre!

Stat-0-Mit Interstation Silencer

Super Power Class “A” Audio Amplifier

29 Tuned Cirecuits...10 in Cascade-
3 Variable

All Police and Airplane Bands
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WORLD'S
GREATEST
RADIO VALUE ...

$

Midwest guarantees your satisfaction by permitting you to try
any Midwest set—right in your own home—for 30 days FREL
trial. Thousands upon thousands of delighted Midwest owners
all over the U. S. and in many foreign countries ure daily en
joying the world’'s tinest radio programs because of Midwest's
revolutionary peliecy of selling direct from the laboratory at
rock-bottom prices—and on easy terms. But don't judge qual-
ity by price. Even though we offer unbelievably low prices,
Midwest Radios are of the very highest quality and positively
ruaranteed.

When you buy from Midwest, you deal

@
WIfﬁ ”ew with one of the old-established, pioncer
radio builders who have been selling
erms quality sets all over the world for almost
e ”Xe fourteen years. Mail the coupon or write

e udiforium ﬁpe AS LOWAS | 553500 0w laboratory prices.
SPEAKER § 00 Ger Al the Facls
soon. Buyv Dbefore the big advance....

]
@ [ ] @ DOWN
Deal Direct with laboralories
NOW. while you can take advantage of the 1y ‘_.“d“";:;-x avie:

 SAVE _

0 tremendous vatues Midwest offers you. Try % ‘gxt‘mm\\'-.“m,_-.mn%_ nt‘,:\' offeT
“l) any Midwest Radio for 30 days—FREE—be- % *;‘J'\‘“"“‘ ) cs\t‘;.‘{;\-‘.\f. Ary
fore you decide. As little as $5.00 puts a \:\1\9‘3\‘3'0—0“’
-'0 0 set in your home. Satisfaction guaranted l‘ "“:.‘;Z%. }
A4

or money baek! Just sign and mail coupon—

Get a Dbigger, better, more powerful,
clearer-toned radio—at a positive saving
of from 30‘¢ to 50%. Increasing costs
are sure to result in higher radio prices

or seud name and address on postcard. “ Wam®
“ A‘h“.e V‘o“e‘!
DEPT. EEEll— CINCINNATI, OHIO, U. S. A. \SEEES g B
Established: 1920 Cablo Address Miraco. ABC 5th Edition “ st GenT “‘ ‘:ﬁe yor 0¢
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RADIO-CRAFT for OCTOBER, 1933 197

www.americanradiohistorv.com


www.americanradiohistory.com

ANNOUNCING

Mt 1934

OFFICIAL RADIO SERVICE MANUAL

This new manual has been in actual preparation for several months.

The vast amount of important data received from manufacturers who

are assisting in the compilation of the book, leads us to believe that the 1934 Manual will be more valuable than any previous editions.

HE necessity of GERNSBACK we then receive will be included before go- As in previous years, the 1934 Man-

Manuals in the radio field has been IBE to press,

ORI i Gl thatoﬁvl;‘?lctl(ﬁif‘l the outstunding problems of the Service will be

soles of the first three

TION, now exceed 80,000

Radio Service Men and
others engaged in various
branches of radio know the
importance of such books,
and how they must depend
upon them for reliable in-
formation. Whether for
public-address work, tube
information or a circuit
diagram, the material
needed is certain to be
found in one of the QF-
FICIAL RADIO SERVICE
MANUALS. The GERNS-
BACK Manuals have been
censtantly used in refer-
ence work by leading radio
set manufacturers, mail-
otder houses, jobbers, deal-
ers and, most extensively,
kv Service Men, for whom
these books are invaluable.

In the planning of the
1934 OFFICIAL RADIO
SERVICE MANUAL many
things have been taken into
consideration. First, how we
could reduce our own costs,
and in turn pass these sav-
ings on to our readers,
Second, what information
nol contained in previous
cditions of the Manuals
must be incorporated in
the 1934 edition and would
be of utmost importance to
its users. Third, what ad-
vance information we could
print that would be useful
in the future.

After careful analysis we

ual will also include a FREE QUESTION
In preparing this new edition many of AND ANSWER SERVICE. In each book
found 25 coupons, which en-

. s B . Men have been considered-—methods of  title you to free consultation on any radio
RADIO SERVICE 'B‘IAI\UALb‘v mc‘lud- servicing, the new equipment constantly service topics. These coupons give you a
ing the new CONSOLIDATED EDI- jceded to cope with new tubes and sets, complete mail service—gquestions on servic-

Contents of the 1934 Manual in Brief

@ Diagrams and service notes, more complete than ever before in
any MANUAL. Not merely the schematic hook-ups will be found,
but aiso chassis drawings showing parts layouts, positions of trim-
mers, neutralizers, etc.

@ Voitage readings for practically all sets, as an aid in checking
tubes and wiring.

® All values of intermediate-frequency transformers used in super-
heterodynes, with the manufacturers' own suggestions as to correct
balancing.

@ Detailed trouble-shooting suggestions and procedure as outlined
by the manufacturers’ own engineers—in other words, authentic
“"dope" right from headquarters.

@ Values of all parts indicated directly on all diagrams. WE WILL
POSITIVELY NOT INCLUDE DIAGRAMS FOR WwWHICH PARTS
VALUES CANNOT BE OBTAINED,

@ A special section for reference to A.C.-D.C. cigarbox midgets.
@ A special section for reference to automobile radic.

® A special section for reference to public-address amplifiers,

@ A special section for reference to short-wave receivers.

® A special section for reference to remote-control systems.

® A complete compilation of radio tube data, covering both the
old and the many new types.

® A special section devoted to test equipment, analyzers, etc., with
full diagrams and other valuable information.

@ A complete list of American broadcast stations with their fre-
quencies in kilocycles; extremely useful in calibrating and checking
test oscillators and in calibrating receivers.

@ Free Question and Answer Service, the same as in our last two
Manuals.

@ No theory; only service information in quickly accessible form.
® Absolutely no duplication of any diagrams; nothing that appeared
in any of the previous Manuals will appear in the 1934 MANUAL.
This we unconditionally guarantee.

@ A handy, easily-consulted master Index making it easy for you
to find almost anything pertaining to your sarvice problem in-
stantly.  This index will include all the diagrams published in all
the previous GERNSBACK Manuals, as well as the 1934 diagrams.
A big convenience and time saver!

copies.  and the other fields of rado, such as pub- ing and operating on any set or cireuit

are answered promptly and ac-
curately by the editors, Re-
member that, at the regular
rate of 25c per question which
is usually charged by radio
maypazines, this service alone
is worth $6.00. And for the
Manual, we charge only $3.50.

Jt is quite evident that the
1234 Edition of the OFFICIAL
RADIO SERVICE MANUAL
will be a decided improvement
over previous volumes, and
will even surpass the high
standard of the former Man-
uals,

ORDER YOUR COPIES NOW

It is important to evaly
Radio Service Man and Dealer
that he receive his copy of the
1934 OFFICIAL RADIO
SERVICE MANUAL as soon
as it is published. The new
book will prove itself to be in-
valuable as those volumes of
previous years. The bouvk as
usuul comes to you postpaid
and free of additional charges.

No need to delay sending us
your order—the 1034 MAN-
T AL, like its predecessors, is
a necessity in your business.
We strongly advise you to or-
der your copy today, and then
you will be certain to get one
from the first printing of the
book. The 1934 Manual will
be ready in about eight weeks.

Mail the coupon today.

found that the total cost of producing
the 1934 Manual would be consider-
ably less than in former years, and
that at this time we could reduce the price
of the book te our readers. The Fourth
¥dition of the OFFICIAL RADIOQO SERV-
ICE MANTUAL will sell this vear for $3.50.
The book will be published like the 1933
Manual—the volume will be sent to you
mplete.  As usual. we urge that all our
teaders  place their order early so that
they will get a copy of the first printing.
Usually, at the last minute a tremendous
rumber of orders come to us and quite
often orders are held up while the bock
is geing through a seccnd printing.
Anticipating such information as may
serve future radio needs, we are holding
many pages of the Manual open until the
very last minute. Any timely “dope” which
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lic-address systems, short waves, auto radio
and others.

The illustrations in the 1934 Manuzl will
be more explicit than before; inasmuch us
the diagrams will not be limited to the
schematic ¢ircuit, but other illustrations
will show the parts layout. positions of
trimmers. neutralizers. ete.  There will be
hundreds of new circuits included, and not
one from any previous edition of the man-
uals will be repeated. This we uncondition-
ally guaruntec.

The numher of pages in the new Manual
will exceed 400, with hundreds of illustra-
tions, including diagrams, charts, photos,
picture layouts, etc. The size of the Man-
ual will be the same as that of the former
volumes—9x12  inches, with a flexible,
loose-leaf binder.
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GERNSBACK PUBLICATIONS, Inc.
96-98 Park Place, New York, N. Y.
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SERVICE MAN - DEALER - RADIOTRICIAN

éTakes the Resistance Out of Radio’’

Editorial Offices: 96-98 Park Place, New York, N. Y.

HUGO GERNSBACK, Editor Val.

V. No, 4, October, 1933

RADIO EXPERIMENTING

An Editorial by HUGO GERNSBACK

HEN radio was as yet young, there was only a
single line of experimentation that could be fol-
lowed. This, of course, had to do with either a
transniitting or receiving set.

However, as radio becomes older, it becomes amazingly
diversified—indeed, the radio experimenter of 1933 could
not even be reconciled with the old-time experimenter of
the 1405 vintage, when radio first got its start.

Of course, a large percentage of the experimentation
which is still going on is in the design of radio sets, be
they intended for long waves or short. With the short-
wave experimenters, who are doing the lion’s share of the
experimenting, there are today certainly not less than
350,000 experimenters in thiz country alone who pursue
the art as a hobby; at least to begin with. As it frequently
happens, however, the hobby soon turns the experimenter
into a professienal, for it is from the field of radio experi-
menters that our best radio engineers, our radioc manufac-
turers, and our radic Service Men are drawn.

Radio experimentation in other words is simply a prov-
ing ground, or a graduating class for the radio industry
of tomorrow. This point should never be lost track of,
since it is one which is peculiar to the advancement of
the radio art. Nor is it 4 new point, because the relation
has been ever the same since the days of Marconi, when he
himself was an experimenter, sending and receiving dots
and dashes with a spark coil and coherer airangement.

The radio experimenters of today, that is, those whose
interests lie outside the development of radio sets, alse go
in for the following fields, each one ef which is becoming
larger every year:

Audio amplification, also called Sound or Public Ad-
dress, which is already a huge adjunct to radio itself, and
which attracts thousands of experimenters who find new
uses (and most surprising ones) for sound amplification.

Electronics, which is so huge an activity that it has al-
ready been sub-divided into many classes. By electronics
is meant the use of the radio vacuum tube in its many
applications, chief of which. today, is in conjunction with
photeelectric cells. This particular field, which came into
prominence only during the past few years, threatens to
become one of the largest, and is rapidly becoming an art
all by itself. Here is an excellent and most fruitful field
for the dyed-in-the-wool experimenter. Without touching
them, he now can open doors; he can sort cigars, beans,
nuts; he can catch burglars, he can light his car headlights
at sundown; he can switch on the lights in the house at
sundown, and in fact, do thousands of other, entirely un-
suspected things, all by means of the photoelectric cell in
conjunction with the radic tube. Electrenics is, indeed,
a great and rich field, which is only now being opened up;
and one which will become tremendously large, due mainly
to the endeavors of radio experimenters during the next
few years.
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Then, we have the neglected field of the “limited” ra-
dio telephone, which is suitable for communication in the
same building, across the street, for use at camp, and for
many other services. While you are not supposed to oper-
ate a radio telephone without a license, the use of such an
instrument, where it does not disturb others, especially at
isolated peints, is not unlawful; particularly, if the effect
of the transmitter does not go beyond the State border.
If no aerial and ground are used, and only a single small
tube is made use of, the action of the instrument becomes
identical to that of a Service Man’s oscillator, which also
is a miniature transmitter. The design of either instru-
ment, however, is such, that the radius is probably not
more than about 100 feet, and therefore little disturbance
is created, particularly when the instrument is operated
on a frequency below the broadcast band. The experi-
menter finds good use for such an instrument for inter-
office communication, as an inter-house radiophone, at gar-
den parties, for “mind-reading,” and for other stage per-
formances where intelligence 1s te be transmitted to an-
other party by means of a mobile receiver, a mobile trans-
mitter, or both.

There are also many other uses to which the radio tube
can be put, and it might be said that the surface has not
yet been scratched.

There is hardly a field of human endeaver into which
the ubiquitous radio tube will not be fitted, sooner or later.
Among the odd uses which experimenters have found for
vacuum tubes, I will mention the following:

Ultra-fine measuring devices; a billionth of an inch can
be measured today by means of a vacuum tube. A steel
bar, half an inch square and about 3 feet long, and form-
ing one plate of a condenser, will indicate the weight of
a fly which has hopped onto one end; the fly depresses the
bar to a slight extent, thus causing a change in the ca-
pacity of the condenser.

Spectacular Tesla coil experiments can be performed
with the adjunct of radie tubes and the old fashioned
spark coil or generator devices in use years ago.

In addition, we have the radio robot for airplanes, which
is also an adaptation of radio methods; and we have com-
binations of the radio tube with the thermocouple, by
which fogs are pierced, thus making it possible for navi-
gators to “shoot the sun” without actually seeing it.

Television, of course, is still in the offing; vet, it, too,
must make abundant use of vacuum tubes. No doubt, the
final solution of television itself will come about without
recourse to moving parts such as the present-day whirling
disc. Indeed, the entire problem of television will only
be solved with some form of a radio tube, and with radio
instrumentalities. .

The experimenter’s radio field is not only an interesting,
but a lucrative one. We are still at the beginning of radio,
and the great radio inventions are still to be made.
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HOW TO MAKE

EXPERIMENTAL

Fig. A
Exterior view of the oscillator unit at the “sendin¢c'' end of the inter-phone,
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Schematic circuit of the oscillator shown at A & C.
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ADIO experimenters will find a

great deal of interest and a broad

field for experimenting in the con-

struction and use of a small
portable, modulated oscillator and a
single-tube portable receiver. The oscil-
lator can be made to work on any given
frequency, preferably very high, such
as 60 megacycles (5 meters). An ex-
perimental unit of this type was con-
structed and tried in the editorial
office of Rap10-CrRAFT and fine commu-
nication could be accomplished over a
distance of several hundred feet! In
the experimental unit, a single, 30-type
tube was employed for the modulated
oscillator, and another of the same
tubes for the receiver. The completed
units are shown at A and B, respec-
tively; interior views are C and D, re-
spectively.

A word of caution is necessary here,
regarding the regulations of the Fed-
eral Radio Commission. The modulated
oscillator of the system constitutes a
radio transmitter, and unless care is
taken to prevent the signals of the os-
cillator from reaching over the boun-
dary line of the State in which it is
operated, or interfering with other
radio communication, a portable trans-
mitting license must be obtained from
the Radio Inspector of your district.
Otherwise, of course, the instrument is
considered merely as another version of
the “service oscillator.” The circuit of
the oscillator is shown in Fig. 1; in
Fig. 2 is shown the receiver diagram.

The uses of a short-distance com-
munication system of this type are
numerous. For instance, the units
lend themselves admirably to stage
performances where ‘“mind reading”
acts may be performed to the mysti-
fication of the audience. Another use
is for inter-office communication. A
specific example of this is found in the
picture on the cover in which the man
on the right is taking an inventory and
dictating the figures directly to the

RADIO-CRAFT for
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® WHAT YOU CAN ACCOMPLISH
WITH THIS NEW INSTRUMENT

(1} Arrange "mind reading” acts o mystify friends;
(2) Arrange a "portable oscillator hunt'';

(3) Install a telephone system to talk o neighbors;
{4) Install an inter-office communication system;
(5) Experiment with short-distance duplex radio
telephony;

{6) Experiment with "wired radic" telephony;

[7) Make a fun-provoking "radio dictaphone”;

{8) Make a portable “call system"” without wires.

h———C V. PALMER and

stenographer on the left. It is obvious
that this method makes the task much
casier than ordinary methods, as the
man taking inventory ean move from
place to place at will.

Another use for such a communica-
tion arrangement is for a portable call
system where it i not convenient to lay
regular telephone wires. As the receiver
draws very little current, it can be op-
crated continuously and the oscillator
turned on whenever a call is desired.

While the experimental units were
made for transmission only from the
oscillator to the receiver, it is quite
possible to arrange two-way communi-
cation with the same apparatus. As you
can readily see from the diagrams, the
oscillator and receiver are very similar,
In fact, they are identical except for
the value of vesistance used in the grid
leaks, the addition of the modulation
transformer and microphone to the
oscillator, and the headphones to the
receiver,

The alve sugpestions as to the use
of the zy=tem are by no means complete
and the experimenter will without
doubt find innumerable other uses
for it.

The complete portability of the units
is evident from the photographs, The
filament batteries are ordinary 4% V.
“C*" batteries while the “B” supply is
obtained from 221% V., “B” batteries of
the smallest size. Thus the weight of
the complete receiver is less than 11.
Ibs.: while the oxcillator weighs only
2 lbs,

The Oscillator

A plance at the circuit of the oscilla-
tor shows that it does not follow the
standard design for small short-wave
oscillators. The necessity for modu-
lating the output, without the use of
additional tubes, etc., and the fact that
the o=cillator must be tuned rather
broadly, is the cause for the unusual
circuit. As the oscillator is ecarried
from place to place, the output is

OCTOBER, 1933
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AND OPERATE AN

RADIOPHONE

The "Experimental Radiophone"
in complete detail by the authors was first
suggested by Mr. Hugo Gernsback.
lack of space only a small number of its ap-
plications are listed in the box at the left.
This device is the first one which since the
advent of electronic music could be called
a really and truly experimenter's instrument.

And, more experimental radio units are

described
For

coming.

GEORGE W. SHUART msss——

naturally unsteady which necessitates
relatively broad tuning of both the
sending and receiving units.

The positions of the parts are clearly
shown in the photographs. It will be
noted that a modulation transformer is
used. In making the original oscillator
some difficulty was encountered in mod-
ulating it. Ordinary methods such as
placing the microphone in the grid cir-
cuit; in the plate circuit; or coupling it
to the coils by a small loop of wire
either suppressed the oscillations alto-
gether, or resulted in insufficient modu-
lation. However, the addition of a
small modulation transformer con-
nected in series with the grid leak suc-
cessfully eliminated the difficulties.

In order to eliminate the necessity
for a separate microphone battery, the
primary of the “mike” transformer and
the “mike” itself were connected across
the full 415 V. of the filament battery.
While this introduced an additional
drain on the “A"” battery, the weight
of the oscillator was considered of more
importance than the life of the bat-
teries.

The coils for both the oscillator and
the receiver are made by winding an
equal number of turns for both the grid
and plate circuits on a tube 1 in. in
diameter. The number of turns depends
on the frequency at which the system
is to be operated. TFor the 5 meter
band, this will consist of only one or
two turns depending on the value of the
tuning condenser. The experimental
model was operated at about 20 meters,
but as suggested before, a wavelength
of about 5 meters would be more suita-
ble. The coils for the 20 meter unit
consist of about 6 turns of No. 22 cot-
ton covered wire for both the grid and
plate, separated about %4-in.

The values of the remaining parts
are indicated on the circuit diagram.
The 17 ohm resistor in the fitament lead
is used for reducing the filament voltage
to the required 2 V. It may be either
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Fig. B

Exterior view of the receiver, which operates at 20 meters or less.

a rheostat or a fixed resistor. The 100
mmf. condenser, C2, couples the grid
and plate circuits capacitatively and
completes the oscillatory circuit of the
grid coil and tuning condenser. The
.01-mf. condenser, C3, is a bypass unit.
The 10,000 ohm resistor, R1, is the grid
leak and is connected in series with the
secondary of the modulation trans-
former. The value of the tuning con-
denser depends on the frequency de-
sired. A 50 mmf. variable condenser
was employed in the 20 meter experi-
mental unit.

A short length of wire about two feet
long is connected to the plate of the
tube to increase the radiation of the
oscillator. The strength of this radia-
tion can be greatly increased by length-
ening this wire, but the warning about
interfering with short-wave radio com-
munication, mentioned above, must he
heeded. In using the oscillator the
length of the radiating wire should be
kept as small as possible to cover the
desired distance.

In adjusting the oscillator, a size of
coil should be chosen that will tune to
the desired frequency with the tuning
condenser at a point near its minimum
value. The strength of the oscillations
is greater under this condition than
when a larger capacity is employed.

The Receiver

While the circuit of the receiver is
almost identical with the modulated
oscillator, the operating conditions are
somewhat different. It is obvious that
the receiver must be quite sensitive to
pick up the feeble oscillations produced
by the type 30 modulated oscillator
tube working without any aerial or
ground and with only 221 V., on the
plate.

For this reason, the receiver is oper-
ated under circuit conditions that pro-
duce superregeneration. This supplies
high sensitivity and broad tuning as

(Continued on page 232)
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TUBE
TYPE 38

Fig. D
Interior of the receiver. Few parts are needed.

30
v2

Fig. 2
Circuit diagram of the receiver, shown at B and D.
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LATEST RADIO
EQUIPMENT

ADVANCED ALL-WAVE SUPERHET.

HIS all-wave superheterodyne has

many new features, including a
“quadrotuned” 1. F. amplifier that
achieves practically straight line cut-
off bevond the 10 ke. band; a colored
illuminated frequency dial, divided
into 8. W. channels; fully automatic
tone control that acts as a noise sup-
pressor on weak signals; and an elec-
tron-coupled beat oscillator for finding
8, W. stations.

These sets are fabricated and ad-
justed individually, by experienced men.

Superheterodyne Set (No. 131)

IMPROVED R.F. CHOKE

THE frequency range of this R. F.

choke is much wider than ordinary,
due to a better understanding of the
controlling factors. It has a working
range of 500 to 20,000 ke.; an indue-
tanee of 24.5 mh.; a maxir.um distrib-
uted eapacity of 12.5 mmf.; and a D.C.
resistance of 145 ohms. Inductance
and capaeity figures were measured at
radio frequencies, with the shield in
place.

The discriminating designer will
welcome these superior characteristies.

R. F. Choke (No. 133) with an unusually wide
frequency range.

PORTABLE RADIO-PHONOGRAPH

5-TUBE portable, A.C.-D.C. super-
heterodyne and phonograph com-
bination using a type 77 tube as first-
detector, a 78 as I, F, amplifier, a 77
second-detector, a 43 audio amplifier
and a 25Z5 rectifier, has just been an-
nounced. The I. F, is 175 ke. The
field-eoil of the phonograph motor is
tapped for voltages from 100 to 250,
A.C. and D.C.
It measures 13x14x71% ins.; weighs
only 22 lbs, and carries 8 records.

Radic-Phonograph Combinaticn {No, 132)

CAR-BATTERY CHARGER

HIS new charger has been designed

especially for car battery charging,
to compensate for the extra drain im-
posed on many car batteries by radio
sets, ete. 1t usces a tantalum rectifier,
charging at 272 amps., which tapeis
off as the battery reaches full charge.
Two cords are provided; one for the
electric socket, and a special cord and
polarized plug for connections to the
car.

The charger is small and compact,
measuting only 8x5x7% ins. high.

Battery Charger {No. 135)

REPLACEMENT CONTROLS

ASAMPLE of a complete line of re-

placement volume control resistors
with several novel features are shown
below.

The resistance element is carbon,
fired at high temperatures, which gives
it a hard, glassv surface, moulded di-
rectly into the bakelite frame. A
nickel-chrome ‘“shoe” slides smoothly
over the resistance element, giving a
smooth, unbroken wvarintion of resis-
tance (with any taper).

i

Volume Control {Ne. [34)

Name of manufacturer of any device will be sent on receipt of a self-addresced, stamped envelope.
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NEW TRIMMING CONDENSERS
NEWLY designed type of trimming
condenser, available in either sin-
gle or double units, for use in I. F.
transformers, ete., is pictured here.
It is mounted on high grade ceramic
material and the plates are of spring
metal. Single or double assemblies in
any practical runge; the lowest 10 to 80
mmf. and the la:zest 700 to 1000 mmf.
Note that bcth resonant circuits of
an LF. ttan<former may be tuned frem
one zide of the unit.

e I
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& o
—

Trimming Condenser {No. 136)

Kindly give (romber) in description under picture.
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Wire-Wound Resistors (No. 137). These resistors

are covered with an insulating material. They are
color-coded and stamped with the resistance value.

I-WATT WIRE-WOUND RESISTORS

NE of a new series of 1 W. wire-
wound resistors of small size is
shown above. They are available in
sizes of 100 to 25.000 ochms and are
provided with 1% in. soldering leads.
In the construction of these resis-
tors, the resistance wire is wound over
a core of special inszulation, and the
ends then locked and brazed to the
terminals.

VYariable Resistor (No. 140)

WIRE-WOUND VARIABLE RESIST-
ORS

HIS resistor was designed with the

idea of dissipating the greatest pos-
sible amount of heat, and providing a
positive contact without wear on the
resistance element. It will be noticed
that this element is open to the air,

Varvious sizes are obtainable from
25 to 150 watts.

Fuse Retainer (No. 138)

A CABLE FUSE MOUNTING

HE fuse retainer shown above was

developed for manufacturers of auto
and battery sets desiring a fuse mount-
ing that would not take up space and
still be accessible for renewals.

It is hung in the line between the
battery and the radio power supply. A
tension spring assures a good contact
to the fuse at all times.

Lina Atenuator {No. 13%9)

A NEW LINE ATTENUATOR

THIS attenuator, shown above, has a

30 step, ladder-type network, and
is designed for extremely low noise
level. Standard impedances of 50,
200, 250 and 500 ohms are available,
but any other practical value can be
furnished.

The size including the metal shield
is 2% x2 1/16 ins. deep,
RADIO-CRAFT
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P. A, Speaker (No. 142). The horn, with its small
internal baffle, is equivalent to a straight baffle
of approximately double tha size.

A NOVEL P. A. SPEAKER

THE new speaker snown above con-
sists of a dynamic driver combined
with an exponential horn. The field
of the driver is energized from a 6 V.,
D.C. source. ‘The diaphragm is 6 ins.
in diameter and is made from fibrous
pulp. The voice eoil will carry 15 W.
continuously. Horn is 3% ft. long; bell,
28x28 ins.

Coin-Slot Machine {No. 141)

RADIO COIN-SLOT MACHINE

HERE is a novel little timing device
which may be installed on any
radio set, or equivalent device, in or-
der to make it a commercial vending
machine. It may be installed in prac-
tically any position and is designed to
accommodate nickels, dimes and quar-
ters. The small dial (upper right cor-
ner) tells the time of duration. Oper-
ates on A.C., D.C., or batteries. Fin-
ish is two-tone Italian bronze.

The Service Man and dealer will no
doubt appreciate the possibilities of
this device. It may be installed in
candy and soda stores; railroad sta-
tions, hotels, and in fact, any public
place. The income from the installa-
tion should be worth while.

1933
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Dynamic Mike (No. 143)

A DYNAMIC MICROPHONE

THIS unit has many advantages over
the carbon type and is more desir-
able than the condenser “mike.”

It is designed for an output imped-
ance of 50 ohms with a sensitivity of
40 db. No polarizing voltage is needed.
It will pick up sound over a 180 degree
swing, 90 degrees on either side of nor-
mal. Finished in either nickel or black.

Dial Lights (No. 144)

DIAL LIGHT ASSEMBLIES

BOVE are shown a new jewel—,
and a few.of many dial-light as-
semblies made for various manufac-
tured receivers. The manufacturer of
these items makes a specialty of sup-
plying these items to set manufactur-
ers, at their specifications.
The difference in design and the
quality of manufacture are apparent.
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Fig. A, left; Fig. B, center; Fig. I,

right

At A is shown the front panel of a new meter, available in kit form, which
permits voltage, current, continuity, capacity, resistance,
pedance tests to be made,
is Fig. B.

A MULTI-PURPOSE TEST INSTRUMENT

'N the illustrations above is shown a new test instrument

which will appeal to every Service Man and radio experi-
menter; the circuit used in this device is also given. Tt is
one of three units designed to comprize a service instrument
of extreme versatility; and which may be built in sections,
one at a time, at the convenience of the radio man. The
other two units, not shown, are a service oscillator and an
analyzer.

The services and ranges of the illustrated instrument,
called the model 90 Tester, are as follows: voltage, A.C.
or D.C,, 0-5-10-50-100-250-500-1000 V.; current, D.C., 0-1-
10-25-100 ma.; current, A.C., 0-1 ma.; resistance, 0-1000-
10,000 ohm=-0.1-meg. ; it is also suited to making impedance,
capaeity, continuity and output tests.

TESTING BY "SELECTIVE ANALYSIS"

HE latest development in radio test equipment is the

“selective analyzer” illustrated at the lower right. It
not only tests all present-day tubes, but also provides for
all forthcoming types,

This year’s tubex have completely upset all preconceived
tdeas as to standards ol connection and we now have tapped
heaters with the requirement for measuring filament volt-
age to other than the normal heater pins, The cathode
wanders around among the other pins and may take any
pogition. It has also multiplied itself and we may have
two or possibly three cathodes to which certain voltages
must be measured. We have two complete tubes in one
envelope and there seems to be no end to the possibilities
of multiplying the number of ¢lectrodes brought out on a
single base.

As a concrete example of the requirements, assume a 7-
prong tube with a top cap. This gives us 8 electrodes. We
may be required to measure voltage from any electrode to
any other electrode and with 8 electrodes this gives us 28
possible pairs. If we have 10 voltage ranges to cover all
possibilities, and we must measure direet or reversed on
any range and on any pair of electrodes, we have a total of
560 possible combinations of polarity, range and position,
And to measure current, we are required to go into each
circuit with the exception of the filament circuit and this
means that we will make measurement= in any of 6 clee-
trodes, and if we assume 9 possible ranges and also the
possibility of either pelarity, we have 108 more possible
combinations.

The total is 668 possible D.C. measurements. If we add
the possible A.C. measurements of filament and rectifier
supply voltages we reach a grand total of something like
700 possibilities and to follow the matter through in the
old way, we would require a 700 point switeh if we were
to proceed with a sin®'e switch. To be sure. we can break
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output and im-
A rear view of the instrument?, ready to be wired,
The schematic circuit is A, in Fig. I; wiring diagram, B, {No. 145).
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Low resistance values are easily read, the first mujor
division on the 1000 ohm =cale being ten ohms. The meter
uszed has an accuracy of 2. on D.C. and 5% on A.C. The
resistors uxed are of precizion type and have an accuracy
rating of 177, The kit of parts includes the meter, a black
crystalline-finish  cast-aluminum case, and all necessary
resistors, switches, tip-jacks, ete. The “C” battery must
be supplied by the constructor, The cast-aluminum casze
measures 714 x 4% x 23 ins. high.

Referring to A, in Fig. 1. switch A should be in the
“volt” position when reading voits, 1 ma., and 0 to 0.1-meg.
Thix switch should be shifted to the “ma.” position to read
the ma. ranges of 0-10-25-100 ma. When using the optional
ohmmeter circuit, shown dotted, switch A should be in th.

(Continaed on page 245)

this up into a group of switches and reduce the number of
possibilities but the total =till remains a formidable figure,

Also, we are likely to ~ce¢ more and more pins on a base
as the tendency is consiztently to get more clements into a
single tube and the requirement of extreme flexibility of a
system is still paramount.

The new method of “selective analysis,” exemplified in the
test instrument illustrated. is a method of making voltage,
current and resistance readings in a radio set through. the
medium of a standard analyzer plug which brings out all

(Continaed ou page 238)

"'{

The "'Selective Analyzer," @ new test instrument for the Service Man (No. 146},
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LAST SPRING, IN OUR MAY ISSUE—

—we thought to perpetrate a hoax on our readers
in the form of an April Fool joke. At that time we
introduced the Vest-Pocket, 7-Tube Superhetero-
Ultradyne, as well as the "APR |" tube. This tube
was described as being | in. by 3g-in. in diameter.

The joke, within four months, has become a grim
reality, and we now have the SHOE-BUTTON tube
which, being only half an inch high, is a 509, im-
provement over our April Fool idea.

The new tube is a product of the Research and
Development Laboratory of the R. C. A. Radiotron
Co. While the present tube is only made for use in
ULTRA-SHORT waves, there is no doubt in our
mind that sooner or later the tube will become avail-
able as a regular, standard tube for broadcast re-

uirements.

THIS TUBE IS STILL IN THE EXPERIMENTAL
STAGE. IT IS NOT AS YET ON THE MARKET.
R. C. A. RADIOTRON COMPANY WISHES US
TO PARTICULARLY EMPHASIZE THIS POINT,
AS THEY ARE NOT IN POSITION AS YET TO
FILL ORDERS. When the tube is released, an an-
nouncement to this effect will be made in RADIO-
CRAFT.

to about 5 meters conventional types of tubes and cir-

cuits have been found satisfactory. At these wave-

lengths feed-back oscillaters and T. R. F. amplifiers
may be constructed, using standard receiving tubes. How-
ever, at wavelenths of less than 1 meter, such tubes and
circuits have been found entirely unsuitable because of the
large inter-electrode capacitances and lead inductances of
the tubes, and recourse has been had to the Barkhausen-
Kurz type of oscillator, in which the wavelength depends
upon the time of transit of the electrons across the space
in the tube. These oscillators have been used both for
transmission and reception, operating in receivers as super-
regenerative detectors or as heterodyne detectors. By
means of these tubes much important study of the prop-
erties of these waves has been made possible. From the
standpoint of practical use, however, the receivers are

FOR transmission and reception at wavelengths down
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An ultrasshort-wave circuit devised for use with the new experimental tube,
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AND NOW —THE "SHOE-BUTTON" TUBE

Fig. A

The extremely small size of the Shoe-button” tube is shown by the ruler.

entirely un=atisfactory, since they are in-sensitive, non-
selective, unstable and noisy in general. In addition they
require considerable power supply, and radiate energy
from the receiving antenna.

In an attempt to produce more satisfactory receiving
methods at these wavelengths an investigation has been
carried out by B. J. Thompson and G. M. Rose, Jr., in the
Research and Development Laboratory of the RCA Radio-
tron Co., of the properties of extremely small tubes oper-
ating on the conventional principles. Triodes and screen-
grid tubes representing approximately a ten-fold reduction
in dimension, as compared with conventional receiving
tubes, have been made; an experimental, laboratory model
is illustrated in Fig. A. The maximum overall dimension
of these tubes is less than % in. It is found that thesc
tubes approximate closely in all electrical characteristics
the conventional size tubes, except that the inter-electrode
capacitances and lead inductances are reduced to about
1/10 those of the larger tubes.

These tubes have been operated in a T. R. F. receiver
at a wavelength of 1 meter. This receiver consisted of
two stages of T. R, F. amplification using the sereen-grids,
and a grid-leak detector and 1 stage of A. F. amplifica-
tion, using the small triodes. The set was enclosed in a
shielded box less than 7 in. long and 3 in. high. The
amplification was found to be approximately 4 per stage.
The operation was in every way similar to that of eon-
ventional sets designed for much longer wavelengths.

The triodes have been operated as oscillators in a simple
feed-back circuit at wavelengths as short as 30 cm. At
this short wavelength the plate supply was 112 V. and
the plate current 3 ma.

It appears from these results that these small tubes
should make reception possible at wavelengths well below
1 meter in the conventional eireuits used for muech longer
wavelengths. Due to the small size of these tubes they
atre not very suitable for transmitters, as the power out-
put is very low.

This work was carried out, in the laboratory, as part of
a program of research on short waves. These tubes are
not available commercially, and no attempt is being made
to manufacture them at the present time.
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THE NEW CATHODE-RAY

Fig. A
The new photoeleciric ''lconoscope’ cathode-ray television transmitting tube.

INCE television will form the basis of the next real
“wave” of public interest in radio, the following de-
scription of the “last word” in television technique
has been compiled.

The picture mosaic for a great number of years—since
1875, in fact, when Carey provosed the use of a multitude
of selenium cells in imitation of the construction of the
human eve—has been the ideal of scientists who have been
trying to evolve a practical method of transmission and
1eception involving a system of television more nearly
perfect in theory than that of the now ocut-moded “scan-
ning dise.”

Coupled with the idea of a “mosaic” system of television
there has been the hope that moving parts could be elim-
inated—in other words that a “weightless-beam” could be
used to supplant other methods of segregating the object
view into its component elements, and, at a remote point,
re-combining them. The weightless-beam principle of
operation was demonstrated to be practicable in the re-
ceiving unit of a mosaic television system when the “Kine-
scope” (kine, motion; and scope, observe) was demon-
strated to the radio fraternity several years ago. In this
arrangement a cathode ray plays over the surface of a
plate covered with a fluorescent material, such as wille-
mite, which has been made slightly conductive to permit
the electron charge set up by the cathode ray beam to leak
off.

The final link in the system, a pick-up device termed an
“leonoscope” (icon, image; and scope, observe), for use at
the transmitter, has at last been developed by a pionecr
in the field, Dr. Vladimir K, Zworykin of the research lab-
cratories of RCA Victor Co.

The operation depends upon the use of a plate which is
essentially a mosaic of minute, light-sensitive cells onto
which the picture is projected by means of a lens system.
These cells develop minute voltages in the condensers
formed by the capacitance between these cells and adja-
cent conductive surfaces. The weightless-beam or cathode
ray scanning these condenser units discharges them into
the input circuit of a vacuum tube amplifying system.
From this point the usual procedure of modulating the
transmitter, radiation, and reception takes place. (A wave-
length of 6 meters is particularly suitable for this system.)

The leonoscope Pick-Up Tube

In Fig. A is illustrated the new pick-up tube. It sup-
plies the missing link in a theoretically perfect system of
television. The schematic cireuit illustrating the prineiple
of epeiation is shown at A in Fig. 1; the manner in which
it connects into a transmitter set-up is shown at B in the
rame figure,

The cathodes of the iconoscope tube are in the shape
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The "'missing link"" in the cathode ray sys-
tem of television, a weightless-beam pick-
up device for use at the transmitter, has at
last been achieved in the "lconoscope de-
scribed in this article. Its companion at
the receiver, the "Kinescope," has been
described in previous articles in the press.
This system of television, unlike previous
method:, has no moving parts!

R. D.

of a photosensitive mosaic on the surface of a ‘‘signal
plate” and insulated from it; the anode is common and
consists of the usual silvered portion on the inside of the
glass bulb.

The capacity of each individual element with respcct
to the signal plate is determined by the thickness and
diclectric constant of the insulating layer between the
elements and the signal plate. The discharge of the pos-
itive charge of the individual elements is accomplished by
a weightless electron beam originating from what i es-
sentially an “eleetron gun,” located opposite the mosaic
and inclined at 30°-to-the-normal passing through the mid-
dle of the mosaic. Both mosaic and electron gun are en-
closed in the same, highly-evacuated glass bulb. (The in-
clined position of the gun is merely a compromise in the
construction in order to allow the projection of the picture
on the surface of the mo=aic.)

In practice, the number of individual photo elements
in the mosaic is many times greater than the number of
picturc elements, which is determined entirely by the size
of the scanning spot. Further, it has been found that
all the elements of the mosaic should be of equal size and
photo-sensitivity, and equal in capacity with respect to the
signal plate. The fact that the exploring spot is much
larger than the element modifics and simplifies this 1e-
quirement so that the averace distribution, surface sensi-
tivity and capacity of elements over an area of the mosaic
should be uniform. .

ELECTRON BEAM MOSAIC
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Fig. |
In A, above, are shown structural details of the new cathode-ray television
tube. At B is illustrated the manner in which this new tube is connected.
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TELEVISION TUBES

SOME OF THE POINTS OF INTEREST

No moving parts;

More sensitive than the human eye and extends
into the infra-red and ultra-violet regions;
More detail than the finest 'half-tone";
Accurate and speedy as the ordinary motion
picture camera;

Suitable as an ultra-violet microscope;

Tubes plug into sockets like ordinary radio tubes;
The most compact television system yet devised;
Both the picture pick-up and the reproduction
may take place in ordinary daylight;

9) “Streaks" do not exist in the reproduction;

10} Makes color television practicable.

N —

4 )

o0~ O~ N

WASHBURNE

Construction of the "Maosaic”

The difficult problem of uniformity is solved by the help
of natural phenomena. It is known that mica can be split
into a thin sheet of practically ideal uniform thickness
and it therefore serves as a perfect insulating material
for the mosaic. The signal plate is formed by a metallic
coating on one side of the mica sheet. The simplest method
of producing the mosaic is by direct evaporation of the
photoelectric metal onto the mica in a vacuum. When the
evaporated film is very thin it is not continuous but con-
sists of a conglomeration of minute spots or globules quite
uniformly distributed and isolated each from the other.
(Another possible method is that of ruling the mosaic from
a continuous metallic film by a ruling machine.) The
mosaic¢ which is used at present is composed of a very large
number of minute silver globules, each of which is photo-
sensitized with caesium by a special process.

Since the charges are very minute the insulating prop-
erty and dielectric losses should be as small as possible.
Mica of good quality satisfies this requirement admirably.
However, other insulators can also be used and thin films
made of vitreous enamels have been proved to be entirely
satisfactory. The insulation is made as thin as possible.
Thus, the capacity to the signal plate of one square cen-
timeter of mosaic is usually of the order of 250 to 300
mmf.

The sensitivity is of the same order as that of corre-
sponding, high-vacuum caesium oxide photocells. The same
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Fig. 2
Above, at A, the receiving tube described in previous magazine arficles.

Balow, at B, the receiving tube is shown connected into the receiver circuit.
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Fig. B
Above, the receiving tube which complates tha cathode ray system of tele-
vision. Electrical and optical lag at transmitter and receiver aid fidelity.

relative efficiency is true also of the color response. (There
is a cut-off at the blue part of the spectrum but it is due
only to the absorption by the glass envelope.)

Tha "Electron Gun"

The electron gun producing the beam is quite an im-
portant factor in the performance of the iconoscope. Since
the resolution or “definition” is determined by the size of
the spot, the gun should be designed to supply eractly the
size of spot corresponding to the number of picture elements
for which the iconoscope is designed. For the examination
of 70,000 picture elements on a mosaic plate about 4 in.
high, the distance between two successive lines is about
.016-in.; the diameter of the cathode-ray spot is approxi-
mately one-half of this size. This imposes quite a serious
problem in the design of the gun.

The electron gun used for this purpose is seen by ref-
erence to A in Fig. 1 to be quite similar to the one used
for the cathode-ray tube for television reception or the
kinescope shown at A in Fig. 2, and which has already
been described in several papers. This “gun” consists of
an indirectly-heated cathode, shown at C in Fig. 1A, with
the emitting area located at the tip of the cathode sleeve.
The cathode is mounted in front of the aperture O of the
controlling element G. The anode A consists of a long
cylinder with three apertures aligned on the same axis
with cathode and control element. This gun structure is
mounted in the long, narrow glass neck attached to the
spherical bulb housing the mosaic screen. The inner sur-
face of the neck as well as part of the sphere is metallized
and serves as the second anode, Pa, for the gun and also
as a collector for photo electrons from the mosaic. The
first anode usually operates at a fraction of the voltage
applied to the second anode, which is approximately 1000
volts.

The focusing of the electron beam is accomplished by
the electrostatic field set up between the elements of the
gun, and between the gun itself and the second anode. The
theory of electrostatic focusing for this type of gun, briefly
summarized, amounts to the fact that a correctly-shaped
electrostatic field acts on moving electrons similarly to a
lens on a beam of light. (The action of the field in the
iconoscope gun is roughly equivalent to a composite lens
consisting of four glasses—two positive and two negative.)
The actual iconoscope illustrated has an overall length of
18 in.: the spherical diameter is 8 ins.

The deflection of the electron beam for Scanning the
mosaic is accomplished by two magnetic fields at a right-
angle to each other. The four deflection coils are arranged
in a yoke which slips over the neck of the iconoscope. (The

(Continued on page 233)
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INTERNATIONAL RADIO REVIEW

SCOPHONY—A NEW SCANNING
SYSTEM

[IRELESS MAGAZINE, London,

England, has announced the intro-
duction of a new commercial system for
transmitting pictures by radio. While
the system is not entirely new experi-
mentally, having been associated for
several years with the name of its
coriginator, G. W. Walton, it is receiving
its first commercial introduction by
Ferranti, L.td.

It might be of interest to note that
the system is applicable to wave form
analysis and study, as well as for tele-
vision transmission and reception. From
this view point, it is of interest to
every advanced electrical and radio ex-
perimenter.

As originally coneceived, Mr. Walton’s
scheme is based on the idea of using an
arrangement of stationary mirrors,
prisms or lenses which automatically
and instantaneously convert the picture
to be transmitted into a single “straight
line” of equivalent light and shade
value. See Fig. 1.

This is done without the use of any
moving parts or mechanism. Once the
original has been converted into an
cquivalent “line” picture, it is ready for
scanning. 1t is this feature that forms
the outstanding merit of the invention,
because the scanning operation can
now be performed by a simple vibrating
mirror arranged to swing to and fro
across the “line.”

As each swing traverses the whole
picture, a vibrating rate of fifteen
cycles per second is sufficient to pro-
duce the Kkinematographic effect re-
quired for “living” pictures, in other
words, fifteen cycles per second gives
complete persistence of vision.

In transmission the picture, after be-
ing converted into its “line” equivalent
is scanned by the vibrating mirror
which throws the consecutive light-and-
shade values in sequence across a pho-
toelectric cell or “eye” so as to trans-
form them into corresponding electric

Fig. |
The vibrating mirror of the scanner is fastened to
the frame F and actuated by motor M.
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HERE is what the radio experi-
menter has been wanting for a
long time—a semi-technical re-
view of the thousands of new
ideas which are continually ap-
pearing in overseas publica-
tions. Each month there are re-
ceived at the offices of RADIO-
CRAFT hundreds of daily, week-
ly and monthly magazines orig-
inating from every point on the
face of the globe.

SINCE the cost of subscribing
to each of these would be pro-
hibitive for most radio men, we
have arranged with technical
translators to prepare for our
readers reviews of all the really
important, new developments il-
lustrated and described each
month in these international
radio periodicals.

NOTE that the only available in-
formation is that which is pub-
lished; the experimenter must
adapt the ideas to whatever
equipment he has on hand.

currents. After suitable amplification,
these are used to modulate the outgoing
carrier wave from a transmitter.

In reception, the process is reversed.
The light from a lamp is swept by a
vibrating mirror across the face of a
stationary “stepped’” mirror, which
automatically restores the picture to
its original two-dimensional form. One
method deseribed by Mr. Walton for
driving and synchronizing his vibrating
mirror is shown in the illustration.

The mirror itself is omitted for the
sake of clearness, but it is actually
carried in a frame F, which is mounted
in jewel bearings at A, and Al, so as
to swing steadily about that axis under
the control of a chronometer spring S.
The drive control for synchronizing
and for limiting the amplitude of swing
to a steady value, is applied through a
eross-pivoted rocker, R, which is cou-
pled to a shaft, T, connected to the
armature of a synchronous motor, M.
The resultant motion of the mirror may
be adjusted so as to compensate for the
brighter edges of the *“line” picture so
as to ensure a uniform illumination.

The drive may be arranged so as to
give a “saw-tooth” wave motion to a
spot of light reflected by it from the
lamp, thereby adapting the instrument
to receive the standard type of picture
transmission. The necessary phase-
control required for perfect synchroni-
zation is obtained by rotating the plat-
form, P, carrying the stator of the
motor, M,

Two receiver models arc being in-

RADIO-CRAFT
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troduced—a junior and a senior model.
In the junior model the maximum size
of picture is 8.26 ins. x 3.16 ins. and in
the senior model 17.82 ins. x 6.32 ins.
One of the most attractive points of
these units is their size—either may be
placed in a coat pocket. Compare this
tu the size of a Nipkow scanning sys-
tem for the same size of picture!

A CLASS B, ADD-ON AMPLIFIER

RITISH radio experimenters have

become very enthusiastic over class
B amplification, or ‘““‘Quiescent Push-
Pull”™ as they call it. A particularly
interesting article on this subject ap-
peared in a recent issue of AMATEUR
WIRELESS, in which a separate class
B amplifier was described to be used
ax an addition to existing sets.

As will be seen from the ecireuit,
Fig. 2, which shows such an “add-on”
unit, the internal wiring and also the
interconnections to the existing re-
ceiver are quite simple. Little or no
alterations to the set itself will be
required, although some form of tone
control must be provided in arder to
prevent  over-accentuation of  high
notes. This control could be embodied
in the class B unit, but it is perhaps
more usual to include it in an earlier
stage. Ax a rule, the simple plan of
shunting the primary of the existing
I.F. transformer (audio transforiner)
with a condenser of .01-mf. in series
with a wariable resistor of 20,000
ohms. or sov. will be found satisfactory.

In addition, if there are any signs of
mmstability, or if the quality is poor, it
may be necessary to provide extra de-
coupling in the set. Occasionally this
decoupling  will be desirable in the
driver circuit.

THE "EQUATOR" ALL-WAVE SUPER

RECENT issue of WIRELESS
WorLp, London, England, carried
the circuit and deseription of an inter-

.00 MF.
/r.oos M F.

+8

SPECIAL CLASS B
TRANSFORMER

weuT touo |
% L?
-'a'
o0 SPECIAL
cLass B oUTPUT
+A” TUBE TRANSF,
Fig. 2

The add-on class B unit may be connected 1o
an existing set, Special transformers are required.
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This battery-operated commercial superhet. has

esting superheterodyne receiver using
ymany items novel to American radio
enthusiasts. The circuit is Fig. 3.

In view of the fact that short-wave
receivers are in great demand in tropi-
eal countries where supply mains
(lines) are not always available and
where climatic conditions are severe,
the makers have designed this set for
battery operation, and housed it in a
dust and insect proof cabinet.

The circuit is thoroughly up-to-date
and contains many features of special
interest from a technical point of view.
There are, in all. 8 stages, with a
Westector (a dry disc rectifier avail-
able in England) metal oxide rectifier
taking the place of a valve (tube) in
the second-detector stage. The set
covers the following bands 220-550
meters; 80-55 meters; 60-28 meters;
and 30-12 meters. All four ranges arve
controlled by a single switch; in addi-
tion to altering the wave range it also
modifies the circuit in the earlier stages
in the following manner:

On the broadcast band the aerial cir-
cuit includes a tuned input transformer
and the signals after amplification at

r““‘ —— = AERIAL WIRE

\ - DOWN CENTER _Hﬂ"x

METAL BRAID |
= COVERING r

] e
9
-_.I'

\
RUBBER
TuBE
PACKING

WIRE FOR GROUNDING
COVERING =——__

Fig. 4
Novel construction is the feature of this shielded
fead-in. Rubber tubes form the insulation.
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meny novel features, including automatic bandswitching, A. ¥. C.. and full-wave dry-disc detector.

R.F. by the first screen-grid variable-
mu valve (tube) are heterodyned in the
first-detector stage by a separate oscil-
lator before passing on to the LF.
stages. On the short-wave ranges the
detector, whieh is the second valve
(tube) from the left in the circuit dia-
gram functions on the autodyne prin-
ciple and is self-oscillating, while the
third valve—the broadcast wave sepa-
rate oscillator—is put out of action by
short-circuiting the reaction coil (re-
generation coil) and opening the fila-
ment circuit. At the same time the
tuned aerial circuit is replaced by a
high resistance, and the tuned grid cir-
cuit preceding the detector is changed
over to the short-wave coils and the
special short-wave condenser coupled
to the shaft of the broadcast wave
triple-gang condenser. Only two sets of
coils are used on short waves, and the
three ranges are covered by short-
circuiting or paralleling sections.

The two I.F. stages employ variable-
mu screen-grid valves (tubes) tuned to
110 ke. The full-wave metal oxide rec-
tifier is well suited to deal with the
comparatively high output from the
IF. stages, and also provides a eon-
venient means of obtaining A.V.C.; the
D.C. component of the rectifier output
is used to bias the R.F. tubes.

A SHIELDED LEAD-IN

N A recent issue of WIRELESS MaAGa-

2INE, London, England, was described
a lead-in of interesting design. This
device ix a product of British Radio-
phone, Ltd., and is known as the Re-
ceptru. It is illustrated in Fig. 4.

Regardless of whether a matching
transformer is used to obtain low-
impedence charaeteristics in the lead-in
system, it is essential that the capacity
between the wire within the shield, and
the shield, be kept to a minimum value.
This is aecomplished, in the lead-in
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illustrated, by means of three lengths of
rubber tubing; the central interstice
provides room for the lead-in wire.
Thus, eapacitative and dielectrie losses
are greatly reduced.

TUNING | F. AMPLIFIERS BY THE
PERIDYNE METHOD

UNKTECHNISCHE MONATSHEF-

TE, Berlin, recently described a
novel and effective method of aligning
I.F. stages. See Fig. 5.

In the place of the usual trimming
condenser there is used a ‘“Peridyne
plate,” originally described in the
article, “The A.C. Screen-grid Peri-
dyne.” by Hugo Gernsback, in the
September, 1929, issue of RADIO-CRAFT.

The increased L/C ratio increases
the effective Q of the circuit. This in-
creases the selectivity and gain-per-
stage. and at the same time increases
the selectivity. Also, since the setting
of the Peridyne plate is controlled by a
fine screw thread and not the usual
spring action, changes in frequency due
to shifting of the trimmer setting is
eliminated; as also are the losses
caused by the miea insulation, etc. The
advantages of this system are apparent.

The Peridvne plate is arranged to
approach or recede from the end of
a trimmer winding in series with the
reginlar winding of the transformenr.

PERIDYNE PLATE
(TRIMMER )} )

..a.f et
(

1FT. WINDINGS " TRIMMER' WINDING

Fig. §
The Peridyne principle is applicable to modern
superhet. sats for aligning I, F. stages,
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HOW TO MAKE AN

ALL-CURRENT
ULTRA-MIDGET
RECEIVER

GEORGE DAY

I1E more desirable receiver today is one having flexi-
bility of operation, reasonable cost, minimum power
input, and small overall dimensions. The owner of
a set that operates both on alternating current and
direct current, in the home or in the car, does not have to
worry whether he is living in an A.C. or D.C. district, in
America or abroad, in Europe or in Asia; the set is wwni-
vergal in its current demands and can operate in any of
the four corners of the globe, Such a receiver is illustrated
in Figs. A, B and C. It was designed for a local manu-
facturer, and the requirements limited the engincer as to
expense,
Schematic Circuit
The circuit that attains the requirements of high sensi-
tivity and selectivity is shown schematically in Fig. 1. It
utilizes only one stage of radio frequency amplification, one
detector, one stage of audio frequency voltage amplifica-
tion, and a stage of audio frequency power amplification.
In this design the most recent tubes, such as the 77 and
the 6C6 are utilized in place of the usual 36 and 3% automo-
bile tubes. The 6C6 tube is a recently developed R.F. pen-
tode. With 250 V. on the plate and 100 V. on the screen, the
plate current is 2 ma., while the sereen current is 1 ma.; the
minimum biasing resistor is in the order of 1,000 ohms,
The amplification factor of this tube is 1,500 or over, thus
simulating some of the characteristics of the 58 tube.
The R.F. stage has a band-selector coil L1 in its grid

Fig. A
Front view of the ultra-midget set designed by Mr. George Day.

circuit. The resonant sections of this coil are tuned by
means of the two sections of the three-gang variable con-
denser, C; the coil. L1, is designed to have a peak around
550 ke. The biasing resistor, R1, is shunted by a 5 mf.
tubular electrolytic condenser, C3. The plate section of
the R.F. stage comprises an interstage high-gain R.F.
transformer which feeds into the type 77 detector, V2.
This tube is self-biased by means of a 35,000 ohm resistor,
R2, shunted by an 0.5-mf. paper condenser, C4. All the
suppressors are strapped to the corresponding cathodes at
the sockets except in the case of the 38 power tube where
the suppressor is internally connected to the cathode. The
closed-circuit phono. jack in the cathode circuit of V2
permits the use of headphones instead of the speaker if
so desired. A 500 mmf., high-grade mica condenser, C5,
is used in the plate circuit of the detector to bypass the
R.F. currents.

The following stage is an A.F. stage utilizing the type
78 tube in a new function. It is coupled to the preceding
detector through an 0.25-meg. resistor, R3. The grid re-
sistor, R4, is 0.6-megohm which in conjunction with the
coupling condenser CG6, of .01-mf., affords a maximum input
to the audio stage. The 78 audio tube is highly biased by
means of a 25,000 ochm resistor, R5, shunted by an 0.1-mf.
condenser, C7. The combination of the above values gives
a flat response to the A.F. band, thus insuring good quality
and no undue cutting of the side bands.

- - B+
L] REL cer. AL 8 L MAGNETIC REPRODUCER
| / 37 qect
R9
yd
vS - %
) 1
4.0 r e
\ 3
4 1
: 6(6
2
» 3
. ” - sw.
VOLUME 4 /
CONTROL R - ”»” .
> ) J T [ F
A A TO‘XbAPTEL ' 14
AUTO- ADAPTER. uTo-
PLUG SOCKET = (CHASSIS 18 W3uLATED) 110V, AC. 0% D.C. =
Fig. |
Schematic circuit of a wery sensitive and very selective ultra-midget broadcast- and police-band radio receiver.
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Numerous commercial types of ultra-midget
receivers have been described in past issues

of RADIO-CRAFT, but it has remained for
Mr. Day to present constructional details of
a model suitable for the "kitchen-table me-
chanic’'; however, the set is designed for
quantity production, if desired. A feature of
this ultra-sensitive and exceptionally selec-
tive T.R.F. set is the use of new tube types.

The power stage, which uses a 38 tube, is resistance
coupled to the preceding stage. The grid coupling resistor
has becen sectionalized for filtering purpeoscs; the junction
cf R7, of 1.0 megohm and RB, of 0.1-megohm, is con-
nected to “B~+" through a puper condenser, C9, of 0.5-mf.
To obtain maximum voltage on the plate of the 38 power
tube, the bias on its grid is obtained from the audio filter
choke, L3.

The volume is controlled by changing the bias of V1.
The use of a magnetic reproducer permits a type 37 tube
to be utilized as a half-wave rectifiecr. For operation on
Jight lines the heaters of the five tubes are connected in
series and the line voltage reduced to the correct filament
voltage value by means of RY9. For auto use an adapter
makes possible the connection of the heaters in parallel
and the introduction of a separate “B” supply.

A pilot light has not been incorporated in this design,
since the author is of the opinion that no pilot light on the
market today can be used in circuits of this type without
endangering the filament life of the pilot light. The power
dissipation of such pilot lights is in the order of one watt.
This causes them to heat up much faster than the two-
watt filament, slow-heating pentodes, if connected in series
with these tubes. Of course, the extra influx of current
in the first few seconds does not endanger the pilot light.
The danger zone lies between the normal heating time
of the pilot light and the normal heating time of the tube.
To limit the continuous flow of excess current through the
pilot light some type of a device must be used. The best
practical solution so far is to use a 6.3 V., 0.15-A pilot
light (Tungsol) shunted by a 40 ohm carbon resistor. Car-
bon, due to its negative temperature coefficient, will tend
to shunt the excess flow from the positive temperature co-
efficient pilot light.

In no universal A.C.-D.C. receivers have voltage regula-
tors been employed to keep a constant voltage on the
heaters. For the normal fluctuations of transmission line

y__ 5 vt . BAND-
FiT '8 ¥ ig e b SELECTOR
PHONE C = 9 L

o
S T e] ©
O JACK T s o_]
|° ADAPTERy ©
BALLAST "
° RESISTOR ° o=l 0.0
MTG. FOR ADAPTER

—
INTERSTAGE

‘ O eon 1

=

(Y T _3 o4

b 2 e e 3l e A\VARIABLE
3 s
o 40 4. 84 - - CONDENSER

wT6.FOM VoL CONTROL POTEN.

Fig. 2
Drilling layout for the chassis and two small mountings: note speaker cut-out,
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Fig. B
Rear-ofechassis view of the ullra-midget receiver.

Yentilators keep R? cool.

voltages probably no hum troubles will arise. (Hygrade
Sylvania claims that no hum is noticeable before the volt-
age on the heaters drops down to five volts, a voltage change
in the order of 207¢.) 1t may be desirable, however, to
employ ballast lamps, such as an Amperite 3-80 or other
type of voltage regulator, to check the upward rise of
voltage on heaters which endangers the life of the tube and
entails a servicing cost to manufacturers. (The normal de-
sign of line dropping resistors is for 115 V.)

How sensitive this set is may be appreciated from the
fact that with only 25 ft. of indoor aerial and no ground
connection, distant stations such as WTADM, Cleveland and
WLW, Cincinnati, were received with good volume at a lo-
cation in New York. In addition the receiver is exceptional-
ly selective and is comparable in this respect to a super-
heterodyne receiver. The receiver chassis is one of the
smallest found on the market; its dimensions are 9 x 174 x
154 in. high.

Construction Data

A piece of 16 gauge aluminum 9 x 75¢ in. will suffice.
Before bending the piece along a line 154 in. from both sides,
it is necessary to cut with a cold chisel an opening for
mounting the speaker.

The three-gang variable condenser C is placed at the
extreme right; insulate it from the chassis by means of
fiber washers placed on either side of the mounting holes
in the chassis through which the condenser spade Dbolts
pass.

Volume contrel R is located at the extreme left; an
L-shaped bracket provides the necessary mounting. In-
sulate the shaft and case of the volume control from the
terminals. In fact, everything is insulated from the chassis
which connects to the set only capacitatively, through C2.

An L-shaped bracket having a large hole to fit a 7-prong
socket makes a good mounting for the automobile adapter.

(Continued an page 234)

Fig. C
Note extremely compact arrangement of the under-chassis components,
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THE BEGINNER'S "UNIT CHASSIS"
CRYSTAL-AND-TUBE RADIO SET

Previous "Beginner's" articles in RADIO-CRAFT have been
devoted almost exclusively to the design of ""bread-board"

radio receivers.

In the following article the author dis-

cusses a "'chassis-type" design which more closely follows

the trend in standard radio set construction.

The chassis

has been designed to fit future set models.

FRANCIS R. HARRIS

E HAVE been building, for several months now,

various experimental ‘*‘bread-board” hook-ups;

we have learned, from the experience thus gained,

a great deal of practical radio theory embracing
almost all the fundamental types of receiving circuits: and
we have acquired the “feel”” of the work—we know how to
make soldering irons, wire and sockets behave, and do what
we want them to do.

But some of us may have had the experience of having
some friend, more versed in the love of radio than we, re-
mark that our work was *old fashioned,” that bread-
boards were “out of date.” So this month we are going to
fool said friend; we’re going high-hat and build a real
modern chassis job so that his remark when he sees it will
be not, “when did you build it?” but, “where did you buy it?”

The Circuit
First of all, before we go into the problem of building
the chassis which is illustrated in Figs. A, B and C, let’s
get the circuit, Fig. 1, out of the way, since it embraces
nothing startlingly new; the real “meat” of this month’s
work lies in the construction.
We are using a tuned circuit, Fig. 1. feeding a crystal

i S

Fig. A, above; Fig. C, right

The appearance of the panel and the interior of the
set are shown above and to the right, respectively.

212

detector and a single type 83 tube operating as an audio
amplifier. The only important departure from circuits we
have previously built will be found te lie in the method of
coupling the antenna. Here a three-circuit tuner is made
use of with the regular primary and the tickler coil hooked
in series and used as the antenna coupling coil. By rotating
the tickier the sensitivity and selectivity of the circuit may
be varied. This follows from the fact that the closer the
antenna circuit is coupled to any input circuit the greater
the sensitivity but the less the selectivity, or the broader
the circuit tunes. Likewise, decreasing the coupling sharp-
ens the tuning, or makes the set more selective, but de-
creases the sensitivity.

When the tickler coil is turned with its axis in line with
that of the main coil and the current flowing in the same
direction as that in the primary the coupling is closest,
since the tickler and primary are working together and
aiding each other. When the tickler is turned 180 degrees
from this position the two coils are bucking each other and
the coupling is loose. This is the theory of the effect; a
little playing around will soon teach you the practical appli-
cation of the theory.

A point about which there may be some question in the

Fig. B
The top view of the aluminum sub-base.
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mind of the beginner is the use of two condensers, one an
electrolytic of 25 mf. capacity, C3, and the other a non-
inductive paper condenser of .1-mf., C2, bypassing the bias
resistor, R1.

The reason for this is that, due to its internal construc-
tion, an electrolytic condenser has considerable inductance
as well as capacity. While this inductance is not enough
to be important at audio frequencies, to bypass which the
condenser is used in this circuit, it is sufficient to cause
this type of condenser to act as a very effective choke at
radio frequencies.

Hence, in any circuit in which both radio and audio
frequencies must be bypassed it is necessary to use, in ad-
dition to the electrolytic which handles the audio, a non-
inductive type of condenser to take care of the radio fre-
quencies.

This particular point is very interesting, and sufficiently
important to warrant spending enough time on it to thor
oughly understand what it is all about.

Suppose, for instance, we should remove condenser C2
in this circuit. Then we would have, between the grounded
end of the tuning condenser, C1 (which is the chassis) and
the end of the tuning coil whieh should be directly grounded,
not only the resistance of the 750 ohm bias resistor, Rl,
but also the inductance of the condenser, C3. The circuit
would operate under these conditions, if at all, very in-
efficiently.

And while we are on the subject of electrolytic condens-
ers we will repeat the warning about being sure to cor-
rectly comneet this condenser into the cirenit or it will be
ruined. In general, in connecting this type of condenser
into any circuit the negative end goes to the grid return
point and the positive to the filament or cathode of the
tube.

Construction

Now that we have that out of the way let's begin on the
actual construection. We are going to build an aluminum,
sub-panel, unit type of chassis which has been =0 designed
as to be used not only for this particular set but also for
other sets in the future, and also is so designed that the
addition of other units of the same type will allow of the
piecemeal construction of large sets, having each unit
available for use while collecting the parts for the next.

Don’t get scared just because we are talking of metal
construction. Aluminum is a very soft and easy metal to
work, and it allows of a type of construction which looks
really professional when finished.

Aluminum can be sawed, cut and planed just like wood;
and with woodworking toois. And it will noet harm the

tools. One must remember only that it is somewhat more
tenacious than wood and therefore requires a lightér cut.
When straightening the edge of a panel, for instance, set
your plane blade for a very light cut and go to it. You
will have a beautifully smooth, clean edge when you are
done.

In cutting out the large holes for the sockets you may
proceed in either of two ways. If vou have a circle cutter
use that; if not, lay out the desired hole and drill a series
of small holes around the inside of the line, then cut through
the partitions between them with a chisel and clean up the
work with a half-round, rather coarse file. It is well to drill
the screw holes for the mounting of the socket before cut-
ting out the large hole since they come so close to it as to
make the drilling difficult.

In laying out holes which must be accurate the procedure
is to mark the position of the hole with a center-punch, then
drill part way through the metal with a small drill, say
1/16-in., follow up with a drill of the correct size. The
reason for this recommendation is that a small drill will
hold its position much better than a large one and will
make a guide hole that the larger drill must follow.

Only part of the holes required are shown on the ehassis
layout drawing, Fig. 2, for the reason that each experi-
menter will have on hand parts of his own which he will
wish to use, and the mounting holes must be made to fit
the available parts. Items such as sockets are practically
standard, hence these mounting holes can be shown. The
mounting for the crystal is also shown because the type of
detector specified is the only one we know of that can be
mounted on the front of the panel as this is shown.

The best procedure to follow in layout is to cut two pieces
of paper of the exact size given for the panels, then arrange
the parts on this paper and mark out the exact position of
the required holes. Finaliy, lay the paper on the metal
panel—being sure to have it on the same side of the panel
on which the parts mount or you will have all the holes
backwards—and mark through with a center-punch.

After all the holes are laid out and drilled you can pro-
ceed with the bending. For this you will require a vice
with jaws as wide as the length of the bend to be made or,
preferably, two pieces of angle-iron about 1 x 2 x % in.
thick, and a foot long.

Place the picce to be bent between the two angles with
the dotted “bend line” exactly even with the edge of the
angle and clamp them tightly. Then gently and evenly
press the metal over in the direction of the marked side
along this line as far as pozsible. After this is accom-
plished complete the bend. making it nice and sharp, with
quick, light strokes of a hammer, working evenly back and

4 forth across the width to be bent.
=¥ Rewember always, in loying out panels to be bent, that
[ — %™ the length from the bend to the edge of the panel, measired
along the inside of the bend will be less than that measured
~PANEL~ along the outside by an awount equal to the thickmess of
Yy the metal.
) T For instance, the overall length of the sub-panel shown,
—r ‘I when bent, will be 6% in. but the distance between the
. bend lines is 63 in.. less by twice the thickness of the metal
4 L since there are two bends.
. (Continwed o page 245)
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This shows the size of the aluminum panel, sub-panel and detector mounting.
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The circuit diagram of the Beginner's set; including battery connections.
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Fig. A

A 33 W. power amplifier of exceptionally high gain and small proportions.

Fig. B

A & W, 3-stage power amplifier capable of driving up to six

dynamic reproducers.

How To MAKE FOUR NEW AMPLIFIERS

HE development of power ampli-
fiers to their present high degree
of efficiency has followed closely
the introduction of new and better
vacuum tubes. There has been a
marked trend towards simplification
accompanied by constant lowering in
price. Consequently, powerful public
address amplifiers are now available at
prices  which would have seemed
ridiculously low several years ago.

A Midget, 34 W, Amplifier
An enormous demand has arisen for
an inexpensive, very small, high-gain
amplifier suitable for use in small
sound systems and capable of operat-
ing three or four dynamie speakers.

*Engineer, Wholesale Radio Service Company.

Such an amplifier has been recently
developed. The actual amplifier is
illustrated in Fig. A; its schematie cir-
cuit is shown in Fig. 1.

This compact amplifier finds many
uses in public address work because
of its high efficiency and low price. It
is ideally suited for sound systems in
smull meeting halls, for beer gardens,
restaurants, markets, small theatres,
etc. It can also be used to replace old-
style amplifiers in radio receivers hav-
ing good tuners; to electrify old-style
horn-type phonographs; for hearing
aids and for numerous other useful
purposes,

A glanee at the schematic diagram,
Fig. 1, reveals the fact that only
two tubes are employed, exclusive of

F. LESTER*

the rectifier. These are of the new
type and actually do the work which
formerly required four of the older
model tubes. The amplifier has an
undistorted power output of 3!z W.
and is available either with or without
provision for exciting the field of a
2500 ohm dynamic speaker.

The first stage employs a 57 pentode
tube, resistance-coupled to a 2A5 pow-
er output pentode. This combination
attains the remarkably high gain level
of 95 db. The new 523 full-wave rec-
tifier is used, assuring excellent regula-
tion and yielding a relatively large
amount of rectified D, C.

An important feature, not to be
overlooked in these days, is the fact
that this amplifier costs less than ten
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Fig. |, above; Fig, 2, left

Schematic circuit of the amplifier shown in Fig. A. Tha connections
employed in the unit illustrated in Fig. 8 are shown above.

OCTOBER, 1933


www.americanradiohistory.com

A 10 W., direct-couple
A 28 W, direct-coupled

Fig. C, left; Fig. D, above.

d power amplifier with nearly flat response (left).
power amplifier having fine output quality {above).

Four amplifier designs are discussed by the author. Each circuit is
designed for a particular service, ranging from a power-output de-
mand of 3!/ watts, to 28 watts. The last two units are direct coupled.

dollars, exclusive of tubes and speak-
ers. The amplifier measures only
81 x6x515 ins. high, and is known as
the Lafayette model P-15790.

A 6 W. P. A, Amplifier

While the “midget” type amplifier
deseribed above has thousands of ap-
plications, it is subject to limitations
imposed by its power output and this
in turn limits the number of speakers
it can handle. Hence, amplifier en-
gineers have produced a three-stage
amplifier costing only a few dollars
more, but having output sufficient to
operate five or six dynamic speakers,
and with an undistorted power output
of 6 W. This amplifier is illustrated
in Fig. B.

The schematic diagram, Fig. 2,
shows a 57 pentode in the first stage,
resistance-coupled to a general purpose
56 tube in the second stage. This in
turn is transformer-coupled to an out-
put stage, consisting of two 2A5 pen-
todes in push-pull. The required plate
current is supplied by an 83-type mer-
cury vapor full-wave rectifier. Filtering
is more than adequate; the hum is
not noticeable.

The overall amplification of this
amplifier is so high that the phono-
graph input connections are provided
at the second stage, instead of the
first. Refe:ring to Fig. 2, it will be
noted that 2n 0.5-meg. gain control is
connecicd between the eontrol grid of
the 57 tube and ground. A tone con-

trol is also used. This is connected
across the secondary of the push-pull
input transformer and consists of an
0.5-meg. rheostat in series with a
.004-mf. fixed condenser. This am-
plifier is designed solely for use with
A. C. speakers, or with D. C. speakers
employing external field supply. It
cannot be used to furnish speaker
field excitation. The gain of this am-
plifier exceeds 100 db. Incidentally,
the amplifier is only 12x12x9% ins.
high.

A 10 W, Direct-Coupled Amplifier
In comparing the amplifier shown
in Fig. C with that illustrated in Fig.
B, it is hard to believe that the former
is capable of (Continued on puge 236)
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Fig. 3, above; Fig. 4, right

A diagram of the circuit used in the unit pictures in Fig. C. The instru-
ment illustrated in Fig. D is connected as shewn at the right,
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CONSTRUCTING A COMPLETE
26-WATT, DUAL-CHANNEL P. A.

Part I

Construction details for a "superheterodyne tuner' to be

used with the 26 W. amplifier described in the preceding

issue of RADIO-CRAFT. The tuner operates on either |10
V., A.C., or on batteries.

SYSTEM

LOUIS GANCHER*

gardless of its size or nature,

materially increases its effective-

ness and value by being able
to pick up and amplify radio broad-
casts on limited antenna systems. A
highly-selective and sensitive superhet-
erodyne tuner of the type incorpo-
rated in the system partially described
in the preceding issue of Rablo-
CRAFT, should not only be looked upon
as an essential auxiliary, but should
also be considered as a profituble «d-
junct. For it not only furnishes the
owner with regular broadcast pro-
grams during “idle” periods, but it al-
so affords the added advantage of be-
ing able to amplify important broad-
casts, for rental purposes, particularly
those involving championship boxing
bouts, baseball games, national affairs,
important local announcements, etec.
One should not overlook the fact that
popular broadcast dance music is reg-
ularly available through the national

EVERY public address system, re-

*President, Coast-tu-Coast Radis Corp.

broadcasting systems and furnishes
the finest available “fill-in” programs
for all forms of P. A. work. If for
no other reason, this *‘fill-in’”’ feature
makes it a worth while investment to
complete the “‘interlocking P. A. sys-
tem” with the specially designed, com-
pletely self-contained 6 V. storage
battery and 110 V. A.C. operated
“super-het” tuner. A front view of
the tuner and power supply iz Fig. D;
an underside view is Fig. E. The
schematic circuit of the tuner is Fig. 4.

By referring to the block layout of
the components, Fig. 5, it will be noted
that although the complete tuner is
mounted upon one chassis, it consists
essentially of three parts, the tuner
proper, the 110 V., A.C. power supply,
and the 6 V. storage battery operated
motor-generator.

If it is desired to operate the tuner
exclusively from a 6 V. storage bat-
tery the 110 V., A.C. pack and its
components need not be purchased or
built, for space will always be avail-
able upon the chassis for such a pack

if it is ever desired. On the other hand.
if exclusive 110 V., A.C. operation is
contemplated, the motor -generator
need not be purchased, for this, too,
may be added at a later date if 6 V.
storage battery operation is required.
(This universal operating feature does
not add materially to the cost of the
tuner, The only additional parts re-
quired are a 5-prong plug, two 5-prong
sockets, and two ft. of 4-wire cable.)

The value of this universal operat-
ing feature should not be overlooked
for it assures maximum satisfaction
and use of the entire system regardless
of conditions or localities. Any ordi-
nary 110 V., A.C. P.A. system would
be useless in rural territories (or on
boats, in autos, etc.) where commer-
cial power lines are not available and
where 6 V. storage battery operation
is essential. In order to overcome
this obstacle, two alternatives were
generally resorted to: one was the use
of a fan-belt-driven 110 V., A.C. gen-
erator which involved a large initial
outlay and presupposed the ownership

R

08 ¢

1933, issue of RADIC-CRAFT. The completed “'system'' may be operated not only where A.C.
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of an automobile or gasoline engine;
the other alternative was to use a 6-
or 12-V. rotary converter delivering
110 V., A.C.—a unit which is not only
costly, but which imposes a consider-
able drain on the storage battery.

In order to do away with all of the
undesirable features of both these
methods of universal operation, spe-
cial attention was given to the selec-
tion of the tubes and design of the su-
perhet. tuner employed in the system.

By referring to Fig. 4 it will be
noted that all of the tubes employed
in the tuner are of the 6.3 volt heater
type. These tubes were selected for
the following three reasons: (1) They
are exceptionally sturdy and rigidly
constructed, having been originally de-
signed for autemobile receivers; (2)
they operate equally well from 6.3 V.,
A.C. or D.C.; (3) they do away with
the nccessity of either replacing tubes
or using special adapters when chang-
ing from 110 V., A.C. to storage bat-
tery operation. In fact, the only
changes involved in “switching” the
tuner from 110 V., A.C. to 6 V., D.C,
or vice-versa, is to remove the tuner
plug TP, shown in Fig. 5, from power
supply socket S1 (for 110 V. A.C.
operation) and insert it inte power
supply socket S2 (for storage bat-
tery use); there are no additional
changes required. The writer believes
that this method of instantaneous
change-over for “universally”-powered
systems will shortly be incorporated
into every worthwhile receiver or
amplifier,

Circuit Features

The tuner and its associated power
~upplies are theroughly shielded and
filtered to prevent any extraneous pick-
up. A single tuning dial, volume con-
trol, R1 (combined with A.C. on-eff
swilch Sw.1), and on-off battery switch
Sw.2 complete the manual controls. A
band-selector coil, L1, is tuned by sec-
tions CG3 and CG2 in the 4-gang os-
cillator tracking tuning condenser. The
tuned signal is then fed into the first
type 78 R.F. tube, V1, the output of
which is coupled through L2 into the
first-detector employing an additional

(Continued on page 245)
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Fig. D

A view of the superheterodyne tuner and its power supply urits. A motor-generator is used to supply
the high voltages required by the tuner, when battery operation is desired.

€6~ A3 FH4 RI&SWI C8-9-11-13

€2% R2 c2 f14 / FRe
Fig. E

An underside view of the tuner. From this illustratior the constructor is enabled to obtain an idea of
the manner in which most of the under-chassis components are mounted.
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A block illustration of the manner in which the
superheterodyne tumer is connected into circuit.
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Fig. &

Circuit connections of the power packs designed for the superheterodyne tuner. At A is shown the
110 V., A.C. unit; and at B, the & V. battery unit. Plug-in connections permit either circuit.
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HOW TO BRING

YOUR

RADIO-CRAFT UNIVERSAL ANALYZER

UP-TO-DATE

Circuit revisions of the test instrument de-
scribed in the article, "The RADIO-CRAFT

Universal Analyzer,"

which appeared in the
September, 1932, issue, permit all the new

sets and tubes to be checked. All fube manu-
facturers concede that the number system
which this instrument first introduced to the

radio field is the most

satisfactory method

of designating tube elements.

h

N ANSWER to the hundreds of let-
ters for more information regarding
the changes necessary to bring this
popular tester up-to-date, a special

article has been prepared by the engi-
neering department, covering the de-
tails of necessary changes. The “re-
vamped” instrument is illustrated in
Figs. A and B.

An examination of the circuit dia-
gram, Fig. 1, shows that the funda-
mental method used in the first desxgn
is still applicable with a few minor

additions. It will be noticed in regard
to the changes, that they are few in
number and low in cost.

One word before going ahead with
the story—tube manufacturers will not
produce tubes with more than seven
prongs for a long time to come, and
the RMA committee has not issued a
bulletin covering the basing of tubes
using more than seven prongs. This is
a piece of good news and is authentic.

In the latest data sheets from the
tube manufacturers it will be noted

THE

ENGINEERING STAFF

OF
RADIO-CRAFT

that the terminals have been assigned
numbers. This mcthod of identifying
the various elements of the vacuum
tube was first proposed and used in the
Rap1o-CrAFT Universal Analyzer, long
before the tube manufacturers thought
it would be the correct answer to the
problem of element identification!

A striking example of tube element
connections with respect to the more
or less accepted method of prong con-
nections will be found in the 25Z5 tube.
Here, a cathode connection is made to

S, s
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Schematic circuit of the revised RADIO-CRAFT Universal Analyyer.
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Fig. |
Note that the resistance of individual copper-oxide rectifiers greatly influences accuracy.
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the prong that in the ordinary sense
would be the plate terminal, and the
two plate terminals of the 2575 are
connected to the prongs commonly
identified as suppressor- and screen-
grid terminals. Thus it is seen that
the system set forth over a year ago
is still useful today, and in fact, is the
only way to analyze tubes and receiv-
ers with a minimum of complicated
switches and push-buttons.

Another feature of the Analyzer is
the fact that the instrument is “dead
front.” That is, it is impossible to
get a shock from any of the metallie,
exposed parts of the unit. It is inter-
esting to note that a fundamentally
sound design is always capable of mod-
ification at a rcasonable cost without
destroying the efficiency.

Important Changes

One of the most important points to
be noted is the reiation between the

output resistance of the copper-oxide
rectifiers to the values of resistance
employed in the A.C. multiplier circuit.
This holds for the A.C. voltage ranges
only, of course.

The following resistor values, non-
inductive and non-capacitative can be
used in copper-oxide rectifiers having
an output resistance of approximate-
lyv 1000 ohms, with a reverse reading
of 60,000 ohms at 70 degrees Fahren-
heit. Tests were made on the D.C. out-
put or meter side (with a Taussig recti-
ficr) calibrated at half scale, 1 mil

50 millivolt, Weston Model 301 meter.
Ranges of 50 volts and up are read on
the rezular linear D.C. scale; for volt-
age ranges of 10 and 5 volts, use the
correction markings of the A.C. scale
on the Van No. 4 dial. A slight error
would ocecur if a 27 millivolt meter
were used instead of the 50 millivelt
meter.

Fig. A
The panel of the revised RADIO-CRAFT Universal Analyzer, lhe markings correspond with Fig. 1.

E SHUNTS

. ‘-._'i._‘,..

SELECTOR SWITCH

Ped g =

VOLTAGE
D

RECTIFIER

fig. B

Rear view of the RADIO.CRAFT Universal Analyzer.
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A close inspection will reveal many ¢hanges.
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Ohms
5 volts® 3.200
10 volts* ... 7.500
100 wvolts** 81.000
250 volts*™ e 212000
500 volts** .. .125,000
1000 volts** 125,000

*To be 1ead on the offset scale of
Van No. 4 dial.
**To be read on regular D.C. scale.

The last two resistors, viz., the 425.000
ohm units are connected in series so
as to increase the accuracy of the read-
ings, preventing any possibility what-
socver of overload due to the presence
of more current flowing in the circuit
than that required by the rectifier.
(This affects the 1000 volt scale only.)

The following resistors are for the
600 ohm output rectifier which was
used in the first model of the Universal
Analyzer:

Ohms
5 volts 3,900
10 volts 8.100
100 VOIS Loiiieeeeeeeeeeeeee. BR000
250 volts ... e 220,000
500 volts ... e 450,000
1000 volts ... 900,000

It is important to note that with the
newer type rectifier there has been
an increase in the output resistance
from 600 ohms to 1000 ohms, thus neces-
sitating the changes in the values of
the A.C. multiplying resistors. Some
of the builders of the analyzer had
trouble along that line, and most of it
could be traced to differences in ont put
resistances of the rectifier. It will be
noted that all of the rectifiers available
today are supplied with a tabulating
slip, but the given output resistance
can be checked in the proper range and
value of resistors used.

The following changes have been

(Continned on page 240)

EXPERIMENTAL RADIO

Not every Service Man has suf-
ficient foresight to see that
there is more 1o radio than just
replacing an off-value resistor,
or a shorted condenser in Mr.
Jones' Super-Bloopadyne; and
that the New Deal is going to
thrust forward a great number
of marvelous devices, each of
which will, when marketed in
commercial quantities, require
the services of an expert tech-
nician. Consequently, RADIO-
CRAFT has dedicated itself to
the {ask of presenting in easily
understandable terms the most
up-to-the-minute information on
developments in Experimental

Radic. (See "An Experimental
Radio-Phone," in this issue.)
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HOW TO MAKE
THE NEW

"ANALYZER
UNIT"

MILTON REINER*

Fig. A, above; Fig. 8, right

Exterior and interior views, respectively, of the new
“‘analyzer unit." Panel markings are shawn in Fig. 2.

WHAT THIS "ANALYZER UNIT"

EGARDLESS of the inuuediate eondition of the radiu

industry, it behooves every radio mechanic to apply W”-L DO"_

the by-words of a famous politician, “Let’s look at (l) Combines all features of Poinf-fo_poinf ana]yz-

the record.”” And the record, when it comes to test er and conventional current-voltage analyzer;
equipment, shows that the great majority of Service Men (2) Ample capacity for future changes and de-
and dealers are inadequately equipped for testing sets and velo en{':' Y g
tubes, and modern accessories and parts. The sad part of I M pE ' letel d
it is that most of these men have paid out a hundred dollars (3) ay be completely constructed at a cost not

or more for what is now practically obsolete apparatus. exceeding eleven dollars;

Naturally, “hindsight” is more convenient than foresight, (4) Any tube e|ement or the chassis may be used
but it is now time to review the situation so that we do not as a reference point;
make the same mistake too often. It is possible to build (5) All cireuit switching is automatic;
test equipment nto incrpensive nnits, and design each wnit 6) Provides for 8- and 9- rong tubes:
to be sufficiently comprehensire to provide for future der- 7 Simple to operate; reﬁ.&rence charts or instruc-

clopnients. .
“Unit" Test lnstruments tions are not necessary.

With this idea in mind, the device illustrated in Fig. A
has been designed; it is classed as a “set analyzer unit.”
Thix instrument is a very compact companion unit for the £ -
“niultitester” described in May. 1933, issue of Ranto-CrRAFT, -
but may be readily used with any voltmeter, milliammeter,
chmmeter or combination meter. The limitations of the
set analyzer unit will depend only upon the limitations of
the meter used with it. JMany obsolete analyzers have a
meter with combination ranges in volts, ochins and milli-
amperes which may be used to excellent advantage,

This new unit provides for flexible point-to-point resist-
anece and voltage analyses, as well as comprehensive, con-
ventional current—voltage analyses, The resistance or volt-
age between any two elements at any socket may be quickly
determined by the voltage-resistor selectors., There is no
limitation to the point of reference so that any element or
chassis ground may be used u= the base or reference point.
This is a decided advantage in resistance testing. The ele-
ments are clearly indicated and ave etched into the panel
at the sockets and at all switches. Guesswork is eliminated
and complete flexibility is at the command of the oper-
ator, -

Flexibility of Design

The panel contains sockets not only for the -, 5-, 6-,
and 7-prong tubes, but also for the 8 and 9-prong tubes,
which takes care of the future for some time to come.
Note that provision is made for the grids of multi-element
tubes of the future; connections are already made for G1,
G2, G3, G4, G5 and external control grids, as shown in
Fig. 1. Moreover, there are spare points available on the
switches, and spare wires in the analyzer cable for possible
future additions. An interior view of the device is Fig. B.

Current readings may be obtained by operating the cur-
rent selector switch. Momentary switches protect the
meter and permit current to pass through the meter only

*Chief Engineer, Radio City Produets Co. Fig. |
(Contired on page 247) The schematic circuit of the analyzer.
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Schematic circuit of the audi’ar?um model 125-P. A. amplifier,

AND
ANSWERS
e ABOUT

P.A. SOUND

CLIFFORD
E.
DENTON*

SYSTEMS

Questions on the problem of "'breaking into'' the field of

P.A. work are given direct answers in this interesting article.

UESTION : How much experi-
ence do I need to install an
auditorium sound system?
Angwer: None. Any radio
man can install a sound system without
previous experience, merely by follow-
ing the given directions.
Question: What will
=ound system cost me?
Answer: About one hundred and
thirty dollars, including amplifier.
speakers, tubes, microphone, wire and
all necessary equipment.

a complete

Qucstion: How large a crowd could
be handled with a system costing about
one hundred dollars?

Answer: The system deseribed be-
low with twe speakers is a real power
job capable of handling a crowd of
5,000; cor, the amplifier could be used
with up to 25 speakers to handle a
crowd of 10,000 people and to cover a
space of over three square city blocks.

Question: How long would it take to
install such a system?

Answer: It would take one man
about an hour and a half to make an
average permanent installation.

Question: How much profit could 1
expect to make from such a job?

Answer: A charge of two hundred
fifty dollars would be very reasonable.
This would mean a gross profit of one
hundred twenty dollars. Not bad for
1% heours work.

Question: Where would I look for
prospects for an auditorium sound sys-
tem?

Answer: They exist everywhere. The
town hall, the high school auditorium,
the opera house, dance halls, swimming

*Sound System Engineer. Federated Purchas-
er. {ae.

RADIO-CRAFT
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pools, ¢lub rooms, lodge halls—in fact
every place where crowds congregate
for amuszement or instruction.

Question: How much initial invest-
ment would be required te land an
order?

Answer: No investment whatsoever;
merely the time required to make a
sales talk to the prospect.

Question: How can 1 finance an order
for a complete sound system after I
land it?

Answer: It should not be difficult to
obtain from one-third to one-half of
the agreed upon price upon closing the
deal with your prospect. This is com-
mon practice,

Question: Will you give a list of
equipment needed for a comprehensive
~ound =system?

Answer: A complete list of parts for
an auditorium sound system follows:

one, Push-pull power amplifier with
6 MMMP P ouTouT L9|5N5cu:
0 p g oa n:%.?fl (OAT c’roga
10 CONNECTIONS I;O_O‘
CONDENSER FOR MONITOR VOIcE cois!
MICROPHONE SPEAKER
DETECTOR. REC TUBE-TO-LINE
TUBE /¢ TRANS. N2.7338
8 200 Omms
(s
CONNECT TO
M & MC OF N2.
-B- A 125 AMPLIFIER
Fig. 2

At A, terminal-strip connections; B, set connections.
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tubes; one. condenser microphone com-
plete with tubes; one, condenser micro-
phone supply; two, theatre dynamic
speakers; one. speaker field exciter;
two. studio speaker cabinets; 100 ft.
silk-covered parallel wire.

(uestion: Describe an amplifier that
you recommend.
Answer: The auditorium No, 125 is

a satisfactory, powerful 30 W. amplifier
of the type known as double class A
prime, It uses a triple push-pull e¢ir-
cuit with type 57 high gain pentodes in
the first stage, type 56 general purpose
tubes in the =cvcond stage, and type 50
tubes in the output stage. Among its
man) features are monitor speaker
output. attenuator control, 30 db. gain.
built-in microphone pre-amplifier, etc.

Question: Is this amplifier available
assembled, wired and ready for use, or
do T have to wire it?

Ansgwwer: The amplifier is available
completely wired and ready for use.

Question: s it necessary for me to
know the wiring details of the amplifier
in order to install it?

Ausieer: No. The schematic wiring
diagram is given, however, in Fig. 1,
merely so that you will have this in-
formation available if your prospect is
interested in details of this nature.

Question: Can I use this amplifier
for other purposes besides the ones
mentioned above?

Answer: Yes, it can be used for hun-
dreds of other purposes. Just to men-

tion a few, it is particularly well
adapted for aeroplane advertising.
sound trucks, stadiums, broadcast

transmitters, for multi-speaker instal-
lations in hotels, wired radio systems,
(Continued on puage 237)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

SECOND- DET.
J
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AN~
Y Ri
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Fig. |

Replacing the volume control in A, K, 82 and 82F.
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A vulnerable point in Zenith models 91 and 92 sets.
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The tuning meter is improved by this change.
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A change to improve the volume control.
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An open bias resistor results in no plate voltage.

ATWATER KENT MODELS 82
AND 82F

One of these scts was brought in for
repairs in which the combination switch
and volume control had been replaced
with a replacement unit, the switch
having given out. The set would not
play with the A.V.C. tube in the set.
In looking over the circuit, shown in
Fig. 1, we find a bleeder resistor from
the volume control to ground. Also
another bleeder, R1, from the other end
of the volume control to the screen-
grid of the A.V.C. tube socket. As
these resistors are concealed in the
leads to the volume control, they had
been cut away when the replacement
unit was installed and replaced with
wire leads. Replacing these resistors
remedied the trouble.

ZENITH MODELS 91 AND 92

Fading in these models is generally
due to a poor A.V.C. tube, a type 24.
Intermittent squealing in these sets has
been traced in several cases to a de-
fective condenser which bypasses the
screens of the R.F. and L.F. tubes, as
shown in Fig. 2. The test for this de-
fect is to substitute a condenser, of
.5-mf. capacity, which is known to be
good. Frequently a complaint comes
in of noise in the set that resembles
telegraph interference. The trouble is
usually due to a defective 27A sec-
ond-detector, or a first A.F. tube. The
only method of checking these tubes is
to substitute one which is known to be
good as these tubes will test perfectly
in tube testers and analyzers.

SPARTON SERIES 931

No plate voltage on the power tubes
in these sets can most often be traced to
an open 1250 ohm bias resistor. This is
R, in Fig. 3. Replacement should al-
ways be made with a resistor of 5 watt
rating to insure against a repetition
of this trouble.

PHILCO MODEL 91

The shadow tuning on these sets has

been a frequent source of trouble. The
LTI
£
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T—T0 LONG-WAVE CHA5SSIS
Fig. 6§
Trouble is caused by condenser Cl, C2 or C3.

arconi model 27 receiver.
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complaint of the device working on the
more powerful stations or the device
being completely inoperative, has been
drawn to our attention. In the latter
case the trouble usually was remedied
by dropping a little solder on the base
of the pilot laump which did not make
good contact with the socket. In the
former case the trouble usually lies in
the type 44 R.F. and LF. tubes in that
they do not pass enough current in the
plate circuit to operate the meter on
weak signals. This may be remedied by
trying several different tubes; but a
more satisfactory remedy is to discon-
nect the meter from the I.F. eircuit and
operate it on only the R.F., as shown in
Fig. 4. In most cases this change
makes the set work better than did the
original circuit.

WESTINGHOUSE MODEL 71

These models are constantly causing
complaints of defective volume controls.
It seems that the control becomes
erratic in a short period of time. The
trouble lies in the control itself and if
replaced with a similar contro! will
usually give out again in a few months.
In one set we had to replace at least
six controls until we finally changed to
a single-type 50,000 ohm wire-wound
control, such as the Electrad type
RI 205 unit which we wired into the
screen circuit as shown at A, in Fig. 5.
We then completed the antenna circuit
by inserting a 50,000 ohm fixed resistor
in place of the volume control, as
shown at B in the same figure. Since
making this change we have had no
further trouble.

KING 7-TUBE T.R.F. SCREEN-GRID
SET

Low voltage on all tubes in several
cases has been found due to a defective
input A.F. transformer, there being a
high-resistance short from the primary
to the secondary windings. A Phileo
input transformer fits this set perfectly
as a replacement unit.

"
POWER
0.4-MEG. DET SCREEN 7 || [Trans,

TONE CONTROLy
r— - -
RESISTOR LOCATED
HERE, BELOW THE

4 RESISTOR STRIP

Fig. 7
Weak voluma is csused by the .0l-meq. resistor.
OCTOBER,

for 1933


www.americanradiohistory.com

MARCONI| MODEL 27 SHORT-
AND LONG-WAVE

Lew plate voltage, or an entire lack
of it on the tubes in the converter of
this mcdel i= usually due to one or more
shorted .1-mf. bypass condensers, Cl,
C2, C3, in Fig. 6. A condenser with a
high working voltage should be used
as a replacement. as this is a frequent
cause of trouble in these sets.

BOSCH MODEL &0

No pep, or intermittent reception, in
these models has been traced to an open
1 meg. recsistor in the detector screen
circuit. As there is only a 7 V. screen
reading on this tube, it is easy to over-
lock this defect. Replacing this resistor
with one of 2 megohms greatly in-
creases the pep and volume of these
sets.

SONORA MODEL 30

Weak reception, when everything
else seemingly checks O.K. is often due
to an open 0.1-meg. detector screen
resistor. As this unit will give little
or no reading on most chmmeters, it is
very easy to overlook this. The resist-
or is located, as shown in Fig. 7, below
the resistor strip and out of sight, and
is very hard to find unless one knows
this set very well.

STEWART-WARNER SHORT-WAVE
CONVERTER

Little or no plate voltage on the two
tubes in this converter are most prob-
ably due to a defective 2 mf. bypass
condenser located directly below the
gang condenser. A good replacement
is the dry electrolytic tubular type
which is compact and possesses a high
peak voltage insuring against future
breakdowns. Cuare must be exercised
in installing these condensers as they
are polarized and must be connected
with the negative to ground; other-
wise, they will act as rectifiers.

CHARLES WACKID,
157 Gloucester St.,
Ottaiea, Ont., Can.

[PA—

MAJESTIC MODELS 90 AND 100

One of the most frequent service
calls in the writer’s experience on Ma-
jestic models 90 and 100 receivers has
been a shorted (or leaky) filter con-
denser on the detector plate supply.
Several treatments are obvious—rang-
ing from replacement of the entire
ccndenser bank on down to the one in-
dicated in Fig. 8, which recommends

| [ A 2V aur auf s
L T 1 ¥
N Y ‘,-1-

L FRA=

]nm:«-cﬁov.f 308v 2000 HE Y,

306.V

itself for three very good reasons: (1)
it requires a minimum of time and
hence can be performed “on location”
without removing either speaker or
chassis; (2) it requires no material
because it is a substitution of the filter
section which was originally on the R.
F. system supply; and (3) it produces
results on a par with any other method
because there is no change whatsoever
in hum level, power distribution, or
overall performance.

The procedure is very simple. First
clip the jumper on face of condenser
bank between second and third lugs
from the top which removes faulty con-
denser from the system. This will re-
store operation but quality and volume
will both be insufficient. Next, clip
wire to R.F. system ({th lug from top)
and dead-end same. This causes no dis-
turbance inasmuch as the R.F. system
is sufficiently bypassed and filtered in
the chassis proper (with apologies, of
course, to Messrs. Grigsby-Grunow).
In clipping R.F. feeder, leave enough
wire on the condenser lug to swing up-
ward and tie to detector system which
completes the substitution—having in-
troduced no extra material, yvet re-
storing normal operation in every par-
ticular.

QuIiNCY GIBBOWN,
232 Main St.,
Grecnville, Miss,

HUM IN A. K. 40

A very interesting, yet perplexing,
problem in hum-hunting presented it-
self in an Atwater-Kent wmodel 40.
Upon arriving at the customer’s home
I turned on the set; only a slight hum
could be heard. However, I was told
that it would take about thirty minutes
before the real hum would begin. Fi-
nally it started—with a low hum which
gradually increased in strength until
it reached a point where the music was
almost drowned out. All the usual test-
ing methods for abnormal hum were
tried but the cause of the hum could
not be located. The set and the speak-
er was then brought to our shop for a
rigid test.

Close inspection finally disclosed
that by pressing down one of the corn-
ers of the bakelite terminal plates, in
the power pack, or by foreing up the
opposite corner it was possible to reg-
ulate the amount of hum heard; in
fact, by this method the hum could be
caused to come and go at will. A bare
stranded wire stub projecting about

(Continned on pege 242)

FILTER OUTPJT (WM RF DET.
| LubpY (H  SURPLY SUPPLY
Fig. 8

Shorted or leaky filter condensers in Maiastic 90.
Many odd etects can be traced to the 2 mf, de-
tectcr filtering condenser.
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Hum in A. K, 40 may be due to imperfect contact.
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OPERATING NOTES
How
many of them do you know? We

—save time and money.

are "in the market" for Operat-
ing Notes which have never be-
fore been published. Write for
directions in preparing magazine
articles; the data is gratis.
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1TRE PO RF

L5MKE
par

3ROR.F CET

25MME SMME

P
1k“—’%

N

ST P DET, "Br}
A- ~— SUPPLY SUPPLY
15T R.E 2% RE 3RORF OET.

ﬁ__é: i

-B- ’ - - R

/% B et DET.'B

SMME SUPPLY SUPPLY

Fig. ||
Inductive R, F, ccupling improves Brunswick sets.
matd

(s0

L.

-k

ARAAA
VWVVY
o
~

L handidii
g
x
(@)
I
ES

iiiv-_l‘ WATWY

A'."V"
£
—

Fig. 12
Power pentede citcuits sometimes oscillate,

223


www.americanradiohistory.com

99

Radio Service Data Sheet

RCA VICTOR TYPE PG-63 "3-TUBE" PORTABLE SOUND AMPLIFIER SYSTEM

{Two models are available:
excited field.

Above, view of RCA type PG.63 amplifier: right, parts connections.

This equipment is designed for
use as a sound reinforcing system
in small auditoriums, theatres,
churches or for outdoor gatherings.
It is especially suitable for store
window advertising use where the
reproducer is placed outdoors while
the person speaking remains in view
through a window. The equipment
is entirely A.C. operated. The maxi-
mum undistorted power output of
6 W. is sufficient to meet the aver-
age requirements of sound rein-
forcement in auditoriums with a
capacity up to 600 seats.

Following are the characteristics
and features of the equipment.
Power supply, 110 V., 60 cycles;
power consumption, 55 W.; maxi-
mum undistorted power output, 6
W.; overall gain, 75 db. The
equipment is desxgned to supply one

reproducer. As shown in the ac-
companying view, a compartment is
provided

in the upi)er right-hand
corner of the amplifier carrying
case) for the microphone and its
cable.

The diagram of the type
PB-100A1 unit, which is the com-
plete portable system, with remov-
able reproducer (field resistance,
10,000 ohms) and microphone, is
shown at A in the schematic circuit;

Swlw_ 180 s

ey 6

type PB-100Al, for companion raproducer. and type PB-100Bi, for remote reproducer having externally-
Class B output; self-contained; provision for phonograph operation; moderate power output.)
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the diagram of the type PB-100B1
instrument, which is only the ampli-
fier (and which requires a micro-
phone, and a separately-excited re-
producer), is shown at B in the
same illustration.

Socket meter readings for both
amplifiers, at a line potential of
115 V., A.C., and no signal input,
are as follows:

Tube Cath. 8.-G. Fil. Plate
Type Volts Volts Volts Volts
Vi 1.4 53 2.5 65
V2 13.5 2.5 240
V3 2.5 275

The controls consist of power
control switch Sw. 1, speech clarify-
ing switch Sw. 2, and the knob on
volume control potentiometer R1.

Never apply power to these am-
plifiers unless all the tubes and the
reproducer are in position. Look-
ing at the front of the chassis, the
tubes range from left to right in the
numerical order indicated in the
schematic circuit. It is necessary
to vary the position of the micro-
phone with respect to the reproduc-
er in order to find a point at which
acoustic feed back is eliminated.

The amplifier chassis, the type
PB-100B1 unit, is designed for use
with a remote reproducer having a

voice-coil impedance of either 4,
7% or 15 ohms. Equip field cur-
rent with its own source of power.

For convenience in servicing by
the resistance measurement method,
the D.C. resistance values of the in-
ductances in the diagrams are given
in parentheses. The link circuit be-
tween the microphone and the input
transformer has an impedance of
400 ohms. Resistor R1 in the dia-
grams is the usual volume control
potentiometer, having a value of
10,000 ohms. The output impedance
of T3A is 4 ohms.

The field coil of the dynamic re-
producer used in the type PB-100A
chassis functions as the bleeder re-
sistance across the output of the
power supply system. In the type
PB-100B1 chassis the field coil is
replaced by a porcelain-type 10,000
ohm resistor.

Both the PB-100A1 and the PB-
100B1 units are made to operate
with either a microphone, or a pho-
nograph pickup. When a mike is
used, it should not be located directly
in front or at the rear of the repro-
ducer as acoustic feedback will re-
sult. The two button mike is
plugged into the three contact jack;
the phono. pickup into the two con-
tact jack.
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circuit diagram of the type PB.I00Al amplifier, showing the plug connections for the attached dynamic speaker.
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224

RADIO-CRAFT

www americanradiohistorv com

for OCTOBER, 1933



www.americanradiohistory.com

Radio Service Data Sheet
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STROMBERG-CARLSON NOS. 48, 49, and 50, and 51 PHONO.-RADIO SETS

(These chasses incorporate the following features: Meter tuning: A.V.C.: push-pull A.F. inter-stage; push-pull A.F. power stage; three
stages of phono. A.F. amplification; class A power output; tone controls; antenna alignment; equalized phons. pickup circuit; and LF.

In this receiver have been incorporated a
«reat number of technical improvements,
which will be discussed for the benefit of
those who wish to know the “'why' of new
circuits. The values of the components of
this chassis are as follows:

Resistors R1, R3, R6, R9, R11, R20. 0.1-
megt.; R2, R4, R16, R17, R23. 600 ohm-:
R5, 15,000 ohms; R7, R!2, .25-mer.: Rx.
R31. 1. meg.; R10, 2 mex.: R13. R14. R24,
2000 ohms; RI15, 1,200 ghms: Rld 10,000
ahms; R19. 4,000 ohms; R21, 0.5-meyg.: R22.
6,500 ohms ; K25. 150 ohms ; R26, 4,400 ohms ;
R27. 175 ohms; R28. 425 ohmy ; R2Y9, 1.0 meg.
Potentiometer ; R30. 3 megs.. variable; R32,
0.25-megz. potentiometer: R33. 400 ohm po.
tentiometer.

Condensers CI1. C2. .04-mf.; C3. 0.6-mf.;
C4, C7. C8, C29, 0.3-mf.: C5, C10. C12. C13,
15, C18, C23, C27. .04-mf.: C6. .004-mf.:

€9, 250 mmf.; Cl1, C22, 30 mmf.: Cl4. C2%.
001-mf. ; C16. C-17. .06-mf.: C19. C26. 1 mf.:
€20, 0.2-mf,; C21. C30. C31, C35. 4 mf.:
C24, C25, 0.5-mf.: C32&38, 6 mf.: C34, 5
mf.; C36. C37, .0L-mf.

The operating voltages are measured at a
line potential of 120 V. Note that the
figures given are for the meter scales speci-
fied. Adjust the tuning dial to about 1000
ke.; set the 8. T.C. switch in the “up™ posi-
tion so that the S.T.C. circuit is not fune-
tioning. The D.C. meter 3cale firures are
shown in parentheses ; only the filament volt-
ages are read on an A.C, scale.

Tube Cath. 8.-G. Fil. Plute
Type Volts Volts Volts Volts
Vi 4{10) 95 (250) 2,5 (4)» 200 (2500
V2 8 (10) 95 (2500 2.5 (4) 200 (250)

V3 25 (250) — 25 (0 95 (2500
Vi 4 (10) 5 (250) 2.5 (41 200 (2501
Vi 8 (250) — 25 (40 170 (2500
vé 12 (2500 — 235 (1) 250 (2500
\' 12 (250) — 2.5 {4 250 (2500
vs 60 (250) — 2.6 {4) 345 (7500
vy 60 (250) — 2.5 {4) 345 (750)
vio — — 2.5 (1) e
Vil e e 5.0 (8) 380 V.
Three type 58 tubes are used as R.F..
mixer and LF, amplifiers. A 37 is used as
3. T.C. One, type 56 tuhe is used as the os-
cillator, and the other two as the push.pull

Circuits factory-aligned with an oscillograph.)

first A.F. amplifiers. A type 33 tube is used
as the demodulator. Two, type 2A3 tubes
are used in the push-pull power output stage,
The rectifier is a type 543,

The resistor unit of the volume control
potentiometer forms part of the load of the
“audio” diode of the type 35 tube, and the
A.F. voltage is applied to the triwde section
of this tube through the movable contact of
this potentiometer.  The potentinmeter s
double, the rear unit heing used in the low-
level tone combpensation circuit. which in-
creases the response to bass frequencies and
hizh frequencies in ¢orrect amount as the
volume level is reduced. The ovutput of the
triode section of the type 35 tube is fed
through a transformer to the push-pull first
AF. stage. The “bass control” circuit ap-
paratus is connceted across the primary of
this transformer. The “bass control” switch
is provided to remove the bass compensation
by opening this circuit when it is desired to
secure cxtremely high levels of sound output
for dancing, ¢te. The A.V.C. voltage i3 ob-
tained from the other dimde section of the
type 55 tube, and is fed back to the first
two tubes through a suitahle filter.

From the push-pull first A F. stage the
signal is transformer-coupled to the push-
pull power output stage., The *adjustable
treble control™ circuit apparatus is connected
across the primary of thix coupling trans-
former to enable the user to adjust the
proportion of high frequencies in the re-
production as he desires. Used in conjunc-
tion with the “bass conirol” a wide range of
variation in the response characteristics can
be obtained.

The off-on switch, Sw.1l, is turned to the
*“on”’ position by clockwise rotation. Further
rotation in this dircetion gradually reduces
the response to the high audio or treb'e
frequencies. When in full clockwise position
the minimum response to the “highs* i3 ob-
tained. The full AF. range i8 again oh-
tained by turning the knob counter-clockwise
until just before Sw.l turns the set off.

The volume control is operated in the usual
manner, turning clockwise for higher volume
levels.  Operated simultaneously with this
volume control is the low-level tone compen-

sation circuit, which increases the relative
response to low and high audio frequencies
as the volume level is reduced. This gives
the effect of ‘‘constant fidelity”” to the car.

When the phonograph switch and ‘bass
control” knob is turned counter-clockwise
from the normal position, the input of the
A.F. system is switched to the phonograph
cireuits, in such a manner that the volume
control knob is used for controlling the level
of reproduction of phonograph recordings.
When turned clockwise from the nermal po-
gition, this control reduces the response at
the low A.F, or bass frequencies. This posi-
tion is used when it is desired to obtain ex-
tremely high sound levels from the receiver
without over-loading,

The S8.T.C. or "Q" switch is located at the
rear of the chassis; the circuit is operating
when the lever is in the "down® position.

The hum balancing potentiometer ig lo-
cated on the rear of the chassis, with means
for adjusting by a serewdriver. It should
be adjusted only when the volume control is
at minimum and the Q" =switch js in the
““up'’ position,

Do not align the R.F. and oscillator eir-
cuits unless absolutely necessary. The pro-
cedure is as follows:

To avoid apparent broadness of adjust-
ment, due to the A V.C. action. use a low
value of service oscillator input. If broad-
cast station signals are used, moderately
strong signals should swing the meter
peinter about one-half the distance toward
the “off" position.

Align the antenna., R.F. and oscillator
trimmers at 1.400 ke. Next, turn the set
dial to 600 kec.. and adjust oscillator padding
Cx only. for maximum background noise.
Then. check the setting of the oscillator trim-
mer condenser at 1,400 ke., using the same
dial setting as previously., The receiver
should be turned om for about 153 minutes
before aligning.

Since the LF. ecircuits must be accurately
aligned with an oscillograph, at the factory.
to obtain correet flat-top resonance, it is
not recommcended that the Service Man align
these circuits,

The power consumption is 160 W,
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Compressing the "peaks™ levels the output.

The A.F. AV.C.—

Although designed with partic-
ular reference to its use in trans-
mitters, to maintain the audic
output at an even level, the auto-
matic volume control described
in this article may be used in
connection with home-recording
set-ups, home and commercial
ialkies, and to maintain constani
output from oscillators or devices
delivering test signals. Addition-
al services for this circuit will pre-
sent themselves 1o the radio man.
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AN A.V.C. CIRCUIT
FOR A.F. AMPLIFIERS

You all know about A.V.C. in R.F. amplifiers, now read

about them in A.F. amplifiers. The circuit recommended

by Mr. Metz may be used wherever a constant audio out-
put is wanted.

S THE art of broadcasting has
progressed since its inception
there has been a continual in-
crease in the refinement of

material and methods. One of the most
remarkable of these noted particularly
in well-organized broadcasting, is the
unfailing uniformity of sound levels
presented on suecessive programs. It
is interesting to know how this is now
accomplished and what changes might
be made to eutomatically adjust these
levels,

First, let us review the present-day
layout for broadcast programs. The
artist, the microphone, the amplifier,
the microphone mixer, the master at-
tenuator, the line amplifier, the tele-
phone line, the station amplifier and
radio transmitter together constitute
the fundamentals of the broadcasting
end of radio entertainment. The re-
ceiving end consists of receiver, am-
plifier, and loudspeaker. Throughout
the program, if it is properly handled,
there are but two points at which
volume is controlled; at the studio
microphone mixer or master attenuator
and at the radio receiver. Except for
fading of the reccived signal, and the
occasional requirement of low volume
there is no need for controlling the
volume at the radio receiver. Further-
more, recent advances in receiver de-
sign have provided automatic control
«f receiver volume to compensate for
the effects of fading., These designs,
in general, operate on carrier strength
sruch that a strong carrier signal
creates a change in certain bias volt-
ages to reduce the gain in the radio
amplifier. The use of these automatie
volume controls on receivers places the
full responsibility of program level
monitoring on the studio operator.

The Need for Gain Control

It is desirable in broadecasting to
maintain fixed gain and loss on all
parts of the system so that the full
effect of musical variations is conveyed
to the listener, but such conditions are
not permissible because of limitations
in equipment, lines, etc. For example,
the actual level occurring in a studio

*Radio Divisiun, Westinghouse Elce. & Mfg,

",
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during a broadcast may vary from
0 db. to about 100 db., or a total range
of at least 100 db. The range of level
permitted on present “ordinary” broad-
cast lines is 30 db., being limited in
minimum Jevel by line noises and cross-
talk from adjacent circuits and in
maximum level by overloading of am-
plifier tubes in line repeaters and by
induction of cross-talk into other cir-
cuits. To control a broadecast then it
is necessary either to provide an opera-
tor to adjust the net gain of the micro-
phone system to accommodate the
levels occurring in the studio, or to
vestrict the artist or symphony to a
generation of a given range of levels.
Although this latter method has been
attempted it is almost general and uni-
versal practice to manually adjust the
gain of the system,

This adjustment of net gain is done
by a “control operator” whe has re-
hearsed the program and is in full view
of the operations in the studio. He
attempts to maintain an average level
of a predetermined value by introdue-
ing more loss to the loud passages and
less loss to the weaker passages. These
changes must be inserted in a manner
s0 as to not destroy the effects of mu-
sical variations intended by the artist.

The control operator is given both
visual and aural indications of the pro-
gram level being transmitted. The
aural device, the loudspeaker, is used
mostly to detect discontinuity and te
assist in mixing mierophones to obtain
correct blending, but the visual device,
the volume indicator is used exclusively
for level observation. This volume in-
dicator is a meter device in which the
scale deflection is proportional to the
volume of the sigmal which is being
transmitted to the telephone lines or
radio station. By obszerving the deflee-
tions of this meter the operator is able
to maintain an average level suitable
for transmission with minimum distor-
tion and consistent average loudness in
the listener’s ear.

To replace this studio operator with
an automatic device is physically pos-
sible except for the feature of anticipa-
tion. It was mentioned above that the
operator usually rehearses the program
in advance and knows the relative gain
(Continned on page 244)
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READERS DEPARTMENT

A department in which the reader may convey his thoughts to other readers. Included
in this department are letters, kinks, short cuts, and experiments. Send in your ideas.

INCORRECT METER READINGS
Editor, RaD10-CRAFT:

I note question No. 192 on page 676
of the May, 1933 issue. If Mr. White's
meter has an iron case, that is prob-
ably the cause of the incorrect read-
ings. To check this condition, remove
the case from the meter. connect up
the instrument with a suitable source
of current to show about 3. full-scale
deflection. Then slowly bring the iron
case over the instrument. The needle
will fall back 20 to 30 per cent. De-
magnetization does not seem to help.
It needs either a brass or bakelite
case.

I have three high-priced Jewell
meters in this condition. Does: anyone
know a remedy?

THos. C. WILLIAMS,
Baltimore, Md.

ANENT THE WESTINGMOUSE VEST-
POCKET SET

Editor, Rap1o-CRAFT:

I have decided to write to you and
detail some of the difficulties I have
experienced in constructing the vest-
pocket radio described in the May is-
sue. Also, I am somewhat astonished
at the reception afforded by a set of
this character and desire an explana-
tion, as I am sure the designer must
have had somewhat similar results
with the early models of the set.

My first act of course in constructing
this set was to obtiin the tubes, an ac-
complishment which entitles me to a
rating with Thurston, or worse. Ob-
stacles were numerous; correspondence
with the Westingmouse people disclosed
that the designing (Huh? Editor) en-
gineer had been confined in a gener-
ously upholstered room in an exclusive
institution, and his supply of tubes had
inadvertently been mistaken for cap-
sules of evaporated fire water by the
janitor who swallowed the entire 8,000
manufactured before the blueprint
wore out. Of course I had to construct
my own tubes after that, a really sim-
ple task compared to those which were
to follow.

I experienced the greatest difficulty
in securing the 6201 mf. condenser in
the antenna circuit, but finally solved
the problem by folding together, into
a compact bundle 38x18x60 ins. long.
120 sheets of 28 gauge galvanized roof-
ing which gave me a capacity of
6201.35 mf. [ thought this was close
enough for a start. The 55 mf. con-
denser I made of 3%-mile of tinfoil,
2 ins. wide.

The coil, L3, was wound as directed
but would not work until [ reversed the
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leads. The resuits were astonishing!
The first sound as I turned the set on
after connecting it to our 110 V., 60
cycle D.C. line was, “Vas you dere
Sharlie?’ It has been repeating this
statement every three minutes since and
[ am wondering if I made some error in
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construction. Perhaps it was a mistake
to build it after all, as I can't get it
into my vest pocket, or even into the
house. When I turned the set on, it
was 6:30 A. M. Saturday night and
[ figured that probably the set wuas
working on the 201st harmonic on its
420th trip around the world.

Can you suggest some alteration in
the circuit to make it say “Get off the
air” for a change? My other radio
says ‘““Vas you dere, Sharlie?” well
enough. Any help you may give me
will be promptly returned, after use,
in as good condition as received.

C. W. SNYDER,
R. M. & C. W. Suyder Sporting and
Electrical Supplies,

Elkland, Penna.

(Can any of our readers suggest a
remedy? This, of course, is a mechani-
cal detail. Since the set works per-
fectly, it is quite evident that a very
serious error has been made.—Tceh-
nical Editor.)

CONVERTING D. C. DYNAMICS
FOR A. C.

Fditor, RADIO-CRAFT:

Here is a wrinkle that will be of
great use to public address enthuxiasts
and others who use A.C. dvnamic re-
producers.

As shown in the diagram, Fig. 1. a
D.C. speaker can easily be converted
to A.C. at the cost of a 275-ohm, 25
W. resistor, a type 25Z5 tube, an 8
mf. condenser (rated at twice the line
voltage), and a 2,500 ohm, 10 W. var-
iable resistor. Connect the 25Z5 ax a
half-wave rectifier, with the 275 ohm
vesistor in series with the heater acr =:
the 110 V. A.C. line. Then connect th:
speaker field in series with the 2,500
ohm resistor across the output. at
points X. If the D.C. resistance of the
speaker field is high (5000 ohms or
more), the 2,500 ohm fixed resistor may
be reduced in value or entirely elimi-
nated. This is an easy and economical
way of replacing the burnt out recti-
fiers on RCA type 106 A.C. dynamic
reproducers.

If it is desirable to energize two or
more speakers of 2,500 ohms or more
field resistance, I would recommend
that they be conpected in parallel;
otherwise, they may be hooked up in
series, The variable resistor can be
adjusted to deliver whatever current
is desired. Under normal operatinz
conditions the circuit may work with
the 2,500 variable resistor in the off

(Continved on puge 259)
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RADIO-CRAFT'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules:

Furnish sufficient information, and draw a careful diagram when
needed, to explain your meaning; use only one side of the paper.
List each question.

Those questions which are found to represent the greatest general
interest will be published here, to the extent that space permits,
At least five weeks must elapse between the receipt of a question

and the appearance of its answer here,

Replies, magazines, etc., cannot be sent C. O. D.

Inquiries can be answered by mail only when accompanied by
25 cents (stamps) for each separate question.

Other inquiries should be marked 'For Publication,’'
misunderstanding.
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RAILROAD 65-KC. TELEPHONY
1216y Mr. Hubert Brown, Oskland. Calif.

(Q.} Recent newspaper aecounts have de-
weribed an inter-communication system which
uperates between the cah and caboose of a
train. How is this system, which seems to
operate on “radio” principles, “worked’'? What
is the frequency or wavelength used?

(A.) It is probable that the system to which
our inquirer makes reference is the earrier-
current  telephone  ~vstem illustrated in  Fig.
Q. 216. The following information is furnished
through courtesy of the General Electric Co.

A three-tube transmitter and five-tube re-
coiver are employed. Automatic velume con-
trol of the loudspeaker compensates for vary-
ing distance of transmission. A transmitting
frequeney of the order of 65 ke. is used. The
power requirements are 160 W, at each end
of the train, with an output of 5 W. to the
induetor coils. lLess than a watt is required
for satisfactory operation, however. The train
vontrol or headlight generator ean supply the
current for the equipment on the lecomotive:
and a battery and axle-driven generator the
power for the caboose set.

Simblex operation. employing minimum equip-
ment, is used. with the sets running econtinu-
wusly for reception of signals. It is then only
necessary for either the conductor or engine:
man to speak into his transmitter to establish
contact with the other end of the train.

The conductor in the caboose of a very long
freight train can carry on a conversation with
the c¢ngine mmn in the cab: eonductors, or
enginemen, of nearby trains can communicate
with each other: and reports or instructions
can be exchanged between trains and wayside
~tations. Work done by General Electrie enwi-
neers has resulted in a new type of communica-
tion system—not radio. Superposed carrier cur-
rent. or direet telephony in principle.  Ear-
phones are not required: with 5 W. or less
input inte the inductor coils, loudspeaker recep-
tion of ample volume to overcome train noises

is received ever a rail distance of 5 miles or
more,
The rails are used as the moedium for the

transmission and pick-up of the signals, which
are put into and taken out of the rails by
inductor ceils suspended from the caboose and
locomotive at minimum eclearance distance above
the rails. These inductor coils are directly con-
neeted to the tranemitting and reeciving equip-
ments.
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The sy-<tem con~ists of wave propagation on
an exelusive channel which follows the rail
In some respects the mcthod resembles carrier
current communication, which is used extensive-
Iy in tel¢ephony and over power lines. but differs
in certain essential respects. Carrier current,
for instance. is a natural wave propagation
over a pair of wires, and the wavelength of the
propagation is determined in accordance with
the natural inductanoe and capacitance of the

wires. In the new system one of the wires is
replaced by the rail itself, whervas the other
wire js any convenient conductor along the
track.

The wave propagation in the double circuit
of the rail and wire does not depend entirely
upon the natural cabacity. Instead, the prinei-
pal portion of the eleetrostatic energy of the
wave appedrs in & series of loading condensers
conneeted between the rail and the wire. The
result of this arrangement is that the rail is
in every point carrying the current of the
traveling wave, and therefore it is possible at
any point to pick up energy from the travel-
ing wave by induction in the inductor coil.

Although the rail itself is very inefficient for
wave propagation, since the rails are not effee-
tively insulated either from each other or the
yround, it has heen found that the wave propaga-
rion hetween the wiré and the rail is very effi-
cient because of the high quality of the elee-
trostatic medium that carries the wave.

The loading condensers are spaced approxi-
mately 1000 ft. apart, but the distances vary
with local conditions. A separate condenser is
used for cach rail. so arranged as not to shunt
the signal track cireuit. Provision is also made
for the protection of automatiec block signal
and other circuits. There is no interference
with operation of such signals or adjacent tele-
rraph and telephone lines.  Thus advantage
may be taken of wires normally used for auto-
matic block signal. telephone, telegraph, power
or other circuits already paralleling the tracks.
The rteeciver cannot be used for hroadeast re-
ception: and the transmitter causes no inter-
ference with radio reccivers, however near the
tracks they may be.

The general arrangement of the transmitter
and recciver units is shown at A in Fig.
Q. 216, ‘The schematic circuit of the impedance
couplings and the inductor coils is shown at B
in the figure. At C are shown two of the four
inductor coils of a car installation:; each coil
hangs in & frame suspended over one track or
the other.

RADIO-CRAFT
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Fig. Q. 216
Details of the carrier-current system for trains

MODERNIZING OLD RECEIVERS

{217) Mr. T. B. Moller, Brooklyn, N, Y
1Q.) The «ditorial, *“Profits in the New
Tubes.” in the January, 1933 issue of Rapu-

CRAFT wax of particular interest to me. How
ever, I fail to see how the new tubes can be
installed in old receivers without making quit.
extensive changes, and replacement of the pow.-
tran~former. To cite a speecific example: s
T.R.F. set now employing three type 24 R.F
tubes. a type 24 deteetor, a type 27 AF. ampl -
fier, two type 45 tules in push-pull and a tyjp.
#0 rectifier has a power pack giving 90 ma. st
350 V.. according to the manufacturer’s rating
Now, replacinz the three 24's with type B&'-
causes an increase in drain of 18.6 ma., whicr
means overloading the power transformer 20%
I don’t think an) transformer can stand thi-
continuously. And as for replacing the 80 with
an 82, the RCA manual states: “The 82 -
not interchangeahle with any other rectific-
type.” Is this not true?

(A.) A power transformer of reasonably
good design will stand a load increase of 1x.¢
ma. ; if your transformer comes within this rai-
ing it will not be necessary to replace it. The
procedure in installing the type 82 tube ha-
been deseribed in past issues of Rapio-Crarr
merely conneet u J75-vhm resistor in one fila-
ment ley,

A LONG- AND BROADCAST-WAVE
BAND-SELECTOR UNIT

(218) Mr. Morris Block, Brooklyn. N. Y.

(Q.) Although several types of band-selectors
have been shown in past issues of Rapin-CRAFT,
the writer is a bit puzzled by advertisements in
certain English magazines which state that the
band-selector they are sponsoring may be used
cither on the broadeast band, or on their high.
er, ¥00 to 2,000 meter band. A switeh s us.d.
Do you know how this cireuit is arranged?

(A.) °The instrument te which our inquirer
refers is @ British General product. the cireuit
of which is shown in Fiz. Q218.

Fig. Q. 218
A switch facilitates reception on two wave bands.
OCTOBER,
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This band-sclector may be connected into the
receiver's input or inter-stage circuits to obtain
the selectivity of which band-selector systems are
capable, The complete instrument is illustrated
in Fig. Q.218. The ganged tuning condenscrs
in the (diagram are not a part of the band-
relector unit, which is known as the British
General Band-Pass 10 ke, Tuning Unit, Either
or both units {Aerial Model L1, or Anode Mod-
vl L2) may be used in a circuit.

This band-selector incorporates switches which
make available dual ranges of 230 to 550 meters
and 800 to 2,000 meters.

The device is manufactured by an English
concern, the British General Manufacturing Co.,
Ltd.

INDUCTANCE TABLE—AUTOMO-
TIVE-SET SENSITIVITY

(218) Mr, Reginald Burns, Hollywood, Calif.

(Q. 1.) 1s there availahle in tabular form
any material which would make it convenient to
determine requisite tuning eapacities for a given
inductance, or viee versa, 1o tune over a par-
t.cular wavelength band?

(A. 1.) The only table available at the pres-
rnt time particularly concerns figures relating
to honeycomb-type inductances: the table is Fig.
Q. 219, However, this material is generally
upplicable in connection with other types of
viils, allowance being made for the difference
in distributed inductance and capacity. as de-
termined by the individual coil construetion.

{This table was prepared especially for the
Pacent Eleetric Company and reclates to their
“duolateral” type of coil winding, a design
which results in a particularly low-loss coil;
the advantares of this construction become expe-
cially evident at the loneer wavelengths, such
ax 10.000 to 20,000 meters.)

To obtain maximum wavelength with a given
ccil and condenser. lay a ruler from the point
on the chart occupicd by the coil value in the
inductance scale, 1o the upper limit of the con-
Jen-er on the capacity scale. The ruler will
cross the middle of the seale at the required
wavelength.,  KExample: using a 100 turn honey-
eemb coil and a 500 mmf. variable condenser
the ruler crosses the line at 9%0 meters.

Minimum wavelength is obtained in a simi-
Jar manner, except that the minimum capavity
«f the condenser should be inereased by adding
to it the distributed capacity of the coil. This
capacity (in mmf.) is given by the small figure
direetly under the coil numbers. Example: us-
ing the same coil and condenser, we add 24
(the distributed capacity of the coill in mmf.)
to 75 (the allowance usually nevessary to make
up for the capacity of the circuit wiring, and
including the minimum capacity of the con-
denser), obtaining 99 mmf.: and aceording to the
strairht-cdge we obtain a wavelength figure of
440 meters. (With smaller condensers, just
censider the minimum of the condenser without
aliwing for any accessorices.)

The folluwinkg tahulation of wavelength ranges
for standard honeycomb coils shunted by either
a 350 or 500 mmf. variable condenser is avail-
able. It is a very handy reference.The minimum
capacity given for both condensers includes the
parastic cabacity of the wiring of the cireuit.

No. of Wavelength Range
Turns 50-350 75-500
25 £0-220 100-260
50 160-430 200-510
5 210-620 290-750
100 310-830 380-040
150 4%0-1360 590-1500
200 650-1690 TRO-2000
249 +10-2150 902500
300 920-2600 1200-3100
400 1300-3500 1600-4120
hoo 1700-1400 2000-5300
600 2000 5200 2400-6200
750 2500-6500 3020-7800
1000 3100-8500 4100-11,500
1250 4400-10.400 5300 13.500
1500 6400-14,000 6500-16,500
(Q. 2.) What is the sensitivity of an auto-

metve reeciver, such as the Majestic model 1167
The LF. is 116 ke.

(A. 2.) The sensitivity of this set is approxi-
matdly 10 microvelts-per-meter.  Sorae receivers
«f this general type have a sensitivity of about
1.0 to 0. -microvolt-per-meter.

THE "GRAND ISLAND" MULTI-
VIBRATOR

(220) Mr. Albert Woolsey, Kingston, N, Y,
(Q.) In the February and March, 1932
230

issucs of Rapo-CRAFT appeared an article en-
titlad, **Grand Island’ Monitor Station.” The
article in auestion discussed a *multi-vibrator.”
Do you have any more information available
on the design and use of this instrument? Al-
thourh described as a commercial product, it
has occurred to the writer that the idea could
be adapted to home-built equipment.

(A.} The construction of a multi-vibrator is
quite an invelved project.  Consequently, we
expect to be able to present in a forthcoming
irrue of RADIO-CRAFT & good article un how to
build one of these most interesting and usefu!
laboratory instruments. Meanwhile, we are
#lad to be able to present the following data
which wagz originally furnished in connection
with the design of the Grand Island monitor
etation, but which, for lack of space, was not
previously published.

The Primary Standard and Its Secondary Units

There are two standards at the Grand Island

temperature-controlled stecl rack.

The primary standard itsclf is a 30-kc. quartz
erystal, meunted in A temperature-controlled
chamber, together with its oseillating circuit.
The temperature gradient is as follows: the rack
is controlled to approximately 2 degrees, the
outside crystal chamber is controlled to 0.2-de-
xree, and the crystal itself is held to approxi-
mately ,05-degree, all Centigrade,

The temperature coefficient of frequency of
the erystal is approximately eight parts per
million per degree change of temperature, so
that the wusual frequency variation &f the
crystal, due¢ 1o temperature change, i  less
than onc part in one million. There are four
multivibrators, 90ke,, 10 ke., 1. ke., and 0.1 ke,
respectively.

The control is as follows:
quency locks in with the 3rd harmonic fre-
quency of the crystal; the 3rd harmonic of
the 10 locks in with the crystal's fundamental;

the 90-ke, fre-

station; one I8 referred to as the “primary the tenth harmonic of the 7 locks in with the
standard.” The sccondary gtandard and its  fundamental of the 10, and the 10th harmonic
associated equipment is divided into five dis- of the 100 locks in with the 1.  Thus, each
tinet parts: first, the standard itself; sccond. multivator is controlled, either direetly or in-
a scries of multi-vibrators controlled by the  directly by the crvstal,
standard: third, an aydio os¢illator: fourth. The audio oscillatur is of the beat-frequency
a bLeat indicator: and, fifth, a heterodyne oscil-  type with a fundamental frequency ranging
lator. The whole combdbination is mounted in a (Continued on page 247)
100000: 3002
150000 1300 90000 15000
80000
70000 4000
100000 250 60000 s000 E—10000
98000 = f— 9000
20000 sa000 :'::: f- &oco
70000 40000 ¢ = 7000
1000 2000
60000 0¢ o0 | -6000 a
(000 3qn6eo 14000 — 5000 ~—
40000 (o] 4000
750 20000 0
w03 * N y4 woe QO
, | 20000 O <
- 2000089 — — 2000
—— z
o TR
v =~ Bpoo—: <
w O oo <000 (0 N
~ 0000—%-400 ) 6000 50,000 1000 !
@ oo go» N (¢ 90=E- so000 x soo O
Z Ly 4000 70000 Ll 700 @
80.000
( sooc0 b L)
o |~ 3000 150000 500 —
w “ w0 2
2000— '
Ll S w w0 O
'—’ = 200000 - o
( z o 200 Q)
- 1000 300000 >~ —
- 500
' I _- = 400000 O 2
600 500000 10
{1 © - z 3 o
¢y 500 600000 s &
D Z AopE— 700000 o e
= 800000 "
() £ 900000 >
w300 1000000 o 50 )
| 40 '_
- z
w w 0 -
Z > —{—2000000 O
< 3 > 20
L 100—E-3000000 a
N
O 70E 4000000 w <
100 < g0~ soo0000 O 1 Q
'gg o 50 6000000 Lo, 3
7 35 7000000 7
3 b 8000000
€0 ' 1
8000000
50 30 0000000 — H
4p 25 E a
40 ZD——
30 = 3
Fig. Q. 219
The correct condenser for a coil of given inductance can be read from this chart.
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A

How to "Cash In' During

RADIO PROGRESS
WEEK
OCTOBER 2 to 7

On pare 141 of the September issue of
RADIO-CRAFT we announced the “New Deal
in the Radio Industry,” as a result of concen-
trated” effort on the part of the radio industry
under the guidance of the Radiv Manufacturers
Association during a Rebuild Radio Prosperity
Campaign; this “battle’ against existing busi-
ness conditions is scheduled to reach its peak
during a week of spectacular broadeasting—OQOet.
2 to 7. In order that the entire radio industry,
from manufacturer to Service Man may take fuil
advantage of this opportunity, we publish the
following recommendations from R. M. A. Cam-
paign Headquarters, The material has been espe.
cially prepared for the use of: (a). radio dealers
and Service Men. and: (b), local campaign
committees.

Radic Dealers and Service Men

1. Study the campaign plan and fizure out
how vou can take edvantage of it to increase
your sales this fall.

2. Get in touch with the distributors you buy
from and find out what they are going to do
in thix campaizn and how your manufacturers
are tying into it. See what .ealer cooperation
they are planning and how you can benefit.

3. Find out if a local committee has been
set up in your town to organize a local came
paixn to Rebuild Radio Prosperity, Go sce the
chairman. See what local plans are brewing
and how you can cash in on them. 1f there
is to be no local committee in your town, tie
in with the local committee at the nearest radio
distributing point. They will serve your town
alzo.

4. Hold a meeting of your salesmen, Service
Men. bookkeeper—all your people—and tell them
about this coming campaign to bring back pros-
perity to everybody in the radio business. Get
them cnthusiastic about Radio Prouress Week
and ready to work together to o over the top
in the September Sules Drive. Offer a commiszion
to nonwselling employees on sales from lemls
they bring in. Offer some prizes for the best
selling idea. the best display in your window,
the hest advertisement. the bigwe.t sale, ete.
Get them working for quick deliveries, lower
costs and better service to boost your profits
and their Day.

Get Yourself Ready for Selling

5. Put on yourghat and walk up the street,
Then stroll past your store and look it over.
1« it working for you or awainst you? Ak
vourself—

{(a) Is the store front dingy? Wiil a new
coat of paint help?

{(b) Does your sign reach out for attention?

{¢) Are vour window displays interesting?
Are the backgrounds good ?

{d) Does your store interior appear inviting
as you look in?

(e} Study your store arrancement, equip-
ment and deeoration—is it creating a good im-
pression or a bad one?

(f) Ask a few good friends—men and women
—to visit your store and telephone for informa-
tion—and give you their frank impressions.

Make a list of the ideas that come out of
this check-up, talk them over with your stat?
and take action before the September Sales
Drive hegins.

6. Get vour prospect lists in shape early in
Augrust so you will know just where you want
to direet your selling etfort.

(a} Make an up-to-date list of worth while
customers on your books. Thuse who purchased
good sets from you more than four years ago
and those who boutht cheap models are your
best prospects for modern receivers. The rest
are prospects for new tubes and reconditioning.

(bY Revise your list of unsold prospects by

AGAIN OBSOLESCENCE TAKES IT ON THE CHIN!
74 '

A Zec WESTON TUBE CHECKER

0 LONGER i3 there uny need lor worry-
ing about tube checker obsolescence. OUTsTANDING FEATURES:
Aguin Weston has supplied the solution;
providing a design with 18 sockets. 11 of 1. Attractive appearance—
which are wired to test all of the present harmoniously finished
tubes, some 90 in number. The remaining in three tones of brown.
7 sockets are spares, and can be quickly 2. “English Reading”. Ex-
wired in to test some fifty-odd additional cellent readability.
tubes, when and if these tubes appear on 3.Simplicity of aperation
tllc..markcl. —no calculutions neces-
Weston Model 674 Tube Checker is an sary.
“Engl_ish _Reu.ding:’ lc-..il?r—utld is out- 4. Lowest obsolescence
<anding in its simplicity of operation. factor.
I}l'l rcfcr_en_c-e 1(3 or _kdnolwlti_cllge of !'u!n: 5. Tests second plates, all
characteristies is avoided. The operator tubes — dindes, duplex
simply follows the few concise steps indi- and rectifier.
cated on the tube [imit chart and correct )
j g b g . . e . 6. Tests cathodeleakage by
indication is obtained in minimum time. . . g
k N . simply pushing a button.
Moreover, by means of the cathode 7 Individual tard
leakage button the testing of all cathode . ';“"',‘,‘" '“;"'"_’" ({30
type huthes for leakage between cathode II),"M"’ (DELAIES
and heater is readily accomplished—and 8. ‘”'e""“"g"”d-"“"f""’"'-
in the same socket used for regular tests 9. No adapters required.
on the tube. Independent checking of the

second plate in all double plate tubes alzo L
is accomplished simply by throwing a
toggle switch.

And there are many more outstanding
features—a few of them listed on the right.
They will explain why Weston Model 671
is the outstunding value in tube checkers
today. The coupon will bring descriptive
circular RA. Weston Flectrical Instrument
Corp..599 Frelinghuysen Ave. Newark. N.J. R

Also. the nev Weston Model
673 Tube Checker. Combines at.

T tractive appearance, gond ftesr-
\\. ESTON e .
R. adio Distruments

[ o T

Weston Electrical Instrument Corp.
599 Frelinzhnysen Asenue

asking your old customers for numes of friends e | Newark.N.J ML = |
who might be interested. Offer them a small ) )
commission for new set sales made with the use ; | Please send cireular RA contain- 444,00 — I
of their names. ing fuil information on Model 671

{¢) Go to the leading automobile dealers and ! I Tuhe Chocker and other radio in- I
get from them lists of those to whom they have ‘ I stramients. I

(Continucd on page 239) L________. ___________________.._.l
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1933 Official Auto-Radio
Service Manual

With every nrder of
ARCO TUBES for
£6.00, ar maltinle
thereof, you ean get
one, two or _three
Anr-Radio Serve
1we Manunla ol

~olutely FREE.

i yvou prefer, you
van have capies of
the 1434 Official Radio
Se-viee Manunl FREE witl

wrilers fur $8.00 or both Man.
nafs fer wrdera of $13.00. Re-
member that the regutar_list Driee
of "ln 1933 Auto-Radio Service Ma
ual is $2.50 lnd the 1634 Official R.dlo
Service Manual, $3.50.

{ THIS OFFER IS SUBJECT TO WITH-

DRAWAL WITHOUT NOTICE.

r

Compiere Stock Ready for
lmmed': re .Shlpmenl

Order from this page—

All prices are F,
€XDress or parcel puat.

¢ With order, balsnce C, O. D,
}AL TORY. Newar hipients go forwerd I

No order for tees thun $3.00 accepted,

\'olb-
r Deseription
UX-201 A—5.0 Detactor Amplifier. .. ..,
UX.226 =15 Amphher {A-C Filament)
Uvy-227 —2.5 Detector Amplifier (A-C lIu

UX-171 6.0 Power Amblifier 34 amp.
UX-171 A==5.0 Power Aump

I a
=33 Detactor a iplifier ,
w=3.3 Detactor amplifier x
9 —1.3 With artandard 201A
UX-112A==3.0 Aunlifier detector 4 an
UX-112 =30 Amplifier detector 1
UX-200A=—5.0 Detector.,
UY-221 =25 Screen gril 1-F anplifier (A
UX-213 =25 Power aniblifier (A-C* Filament)
UX-2018=3.0 Detoctor amnlifier b amp
UY-216 =25 Duaal Grid Power ambli
UY-247 =25 Power amblilier pentude (A-¢;
=2.5 Power amblifier pentwls (1)-C j-

=1.1 Detactor amplifier .60
.60
A0
60
==2.(} Power amblifier hen twxle . &5
UX-234 =20 Super-comtrol R-F amhl .85 |
UY-23§ =235 sSaper-eontrol R- D.(A-C Heater). .60
UY-236 =33 Szrean-Grid R-F Anm. A-C Heater). .85
UY.237 =33 Detsctorampl 1 L1 .88
UY-238 —3.3 Poweramblifier lenter) .8S
UY-239 ==4.3 R-F amnlifier be Henter) .85
11Y-551 =25 Super-control R-F A A-C Heater) .60
2A3 =25 Power amnlifi er triode (A-C: Henter) 1.10
247 verter (A-C Henter). ., 1.10 |
287 iie Pentode (A-CC llenter)  1.10 ;
6A7 =3 Pentatrid Cnno verter (A-C Heater). . l1.10
687 ==4.3 Duplex-Dicde Pentade (A-C lleater) 1.10
245 =15 Power smplilier pentole (A-C Heuter) .85
4] ==A.3 Power nmplifier pentode {A-C Heater} .60
42 =—A.3 Power ambplifier pentode {(A-C' Tleater}? K- ‘
43 ==25.0 Power amplifier pentode (A-C Heater) 85
44 ==83 R-F amplifier pentude (A-C Heater). .85
48 -—30.0 Power amolifier Tetrode(1>-C lieatar)  1.10
43 =20 Dual Gridl nower amplifier.., . ..., .85
s5 cC .60 |
56 .60
57 60
58 .60
59 =23 TnDlo lnd power Amp. -l) Heater) .60
7S —4.3 Duolex-livle Trindg (A-C Heater). . .85
'Y =33 Trinle-grid d=tee tor Imb1ﬂnr (A-C Merater .8%
I8  ==i3 Triple-grid R-P amo. (A-C Heat vﬂ . .85
9 =33 Clase B Twin amplifier (A-C Hester), .88
§ ~—33 Dunll( [“mh Triode (A-C FHeater) B
9 ~—13 Tr 2wer Amp. T4 Teats &0
PIW —2 % r pentoda (-0 [lente -
UX-210 =75 Powei vmll n-r oscillatar (A-C Fil) | 1.
Ux- s =13 Hcreen wril ra lio lr-‘gm-n.-y amplibe 1.
ux- =78 Power anplifier (A-0 Fily 1. 1
UY-227A —=.5 Detector q'n'lﬂﬁ-r (quick henter) (4 N
UY-226A ==25 8o nmpllﬁor (a .Gg
UX-18Z =30 Nparton tvpe tower Am N1
UX-183 ~=30 Hpirton type prwer \mn. (A-C .
uy- 4 ==i0 Spartsn type dstector Amp. ( o
UX 386 ==7.5 Spirton tvpe pnwor 4 2.
UY.686 =10 Spart s type a N
UX-401 ==310 Kellhee tvpe ni—n.ln (A 2 Henter) 1.
UX-803 =10 Kellnzz type output triode (A-¢" Heater}..... 2,
RECTIFIER AND CHARGER BULBS
125 Mil. reerifier tube B.H, (Raythann type) 1.28
=10 Amp. trictle charger Bulb Tunear 1y, 2.00
2 VD, charker Bulb ¢ Fan tar tvpe) 2.
3 and 8 Amp. chareer Bulb (Thnear tyne) . 3.
15 Amo, c-lur'-r Bulb l"fun(nr typad 7.
UX-866 ==25 Hall Wava Marcury Rectifier (hnuv duty). D 20
f Wave Rﬂ-n'i-r (A-C Henter) a g
1.
1,
8
2 ..
281 1.
282 .85
X-283 .85
X-216 o .a5
X-213 ot i 40
JY-84 Full Waye Hertifier (Henter) o o 85
Ux-a72 —7W Vol Il-!! Wave Metcury Vapor Rectifior.. 11.00
Specifications end quotations on PHOTOELECTRIC
CELLS. TELEVISION TUBES. TRANSMITTER TUBES.
CRATER TUBES, HIGH VACUUM TYPE CATHODE
RAY TUBES suitable for television and standard
oscillographic uses, SUBMITTED ON REQUEST.
ARCO TUBE COMPANY

38-40 Park Place Newark, N. J.

|
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A "RADIOPHONE"

(Continued frem page 201)

well. which are other desirable features. And
to show just how sensitive the receiver really is,
it is interesting to point out that several mod-
ulated code transmitters were picked up during
the tests without any aerial or ground on the set !

The values of parts in the receiver are identi-
cal with thase in the oscillator, except for the
value of the grid lesk, which is 0.1-meg, in the
receiver.  The valuex of all other parts are
shown in the circuit diagram.

It is well to point out that the tubes in both
the oscillator and receiver must be mounted in
a vertical position as the filament of the type
30 tube is quite thin and is likely to sagx if
operated horizontally. The writer discovered this
fact in testing the oscillator unit; the short-
circuit resulting from the filament sapging
ruined not only the tube but also a perfectly

wood “'B” battery,

The connections for the receiver are quite
simple and may be ea-ily followed from the
echematic. The conneetions 1o the coils are

made as shown, with the grid and plate at the
two remote end~. This applies to both the os-

cillator and the receiver coil conncctions.
Oparation
In adjusting the receiver, the same point

should be watched as that mentioned for the
oscillator—i. e.. the eoils should be made so
that very little tuning canacity 13 needed to tune
to the desired frequeney. Hawever. since the
coils and condensers for both oscillator and re-
eciver are identical this should not present any
difficulty.

The receiver tuned like any short-wave
superregenerative set. When the ecarrier wave
from the oscillator is tuned in it will be found
that two strong hissing sounds are heard in
the headphanes: on the dinl these points are
separated by a small distanee. Between these is
a narrow space with no hiss and very little
backsground noise. At this point, the pgignals
fram the oscillator are lowdest.

After this point is preached, it is only neces-
sary to experinint with the length of the plate
wire of the oscillator, tn determine how ghort
it can be made to give consistent results over
the desired distunce. It will be noticed that no
uerial is used on the receiver. Over the ghort
distances for which this communicntion system
was desivned. no aerial was found necessary,

The above deseription will supply all essential
data to the experimenter. However, it must be
understood that the units are not presented as
ideal—there iz plenty of room for improvement.
For example, the ingenious experimenter will
find duplex transmission and reception without
any switches or other throw-over devices quite

ix

possihle.  In this way ordinary telephone con-
versations may be carried on over short dis-
tances. without connecting wires.

List of Parts

Qscillater

One oscillator coil (see text). L1;

One Hammarlund variable condenser, 50 mmf.,
Ci:

One fixed condenser, 100 mmf.,, C2;

One fixed condenser, .01-mf.,, C3;

One resistor, 10,000 ohms, R1;

One resistor, 17 ohms. R2;

One Universal modulation transformer, T1:

One Universul hand or lapel microphone;

One 4-prong tube socket:

One filament switch, Sw.l:

One type 30 tube, V1:

One “B” battery, 221, V., small size:

One “C* battery, 415 V. (for A" supply) ;

One carrying case and aluminum panel to fit;
wire: binding posts; ete.

Receiver

One receiver conil (see text). g

Onc¢ Hammarlund variable condenser, 60 mmf.,
c4:

Une fixed condenser, 100 mmf., C5;

One fixed condenser. .01-mf., C6;

One resistor. 0.1-meg.. R3:

One resistar, 17 ohms. R4

One 4-prong tube socket:

One filament switeh, Sw.2;

One type 30 tulw, V2
One *'B” battery, 22V. V., small size:
One "C™ battery, 41, V. (for “A" supply):

One pair headphones:
One carryving ease and aluminum panel to fit;
wire: binding jnosts: ete.
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Test All the NEW Tubes
with This Improved and
Modern Instrument

The E 34 TUBE TESTER

Tests all 4, 5,8 & T
prong  tubes  Includ-
ing the new small 7
prong series. the 12-
314 volt, the 25-30
volt, 2.7, 2887, §A7,
6157, 2A3, 273, 5Z3,

53, 75, 84. 1223 and
2525. Provision made
for future 1¥pe tubes.
Glves  Short  Tests
Grid  Change  Teal,
Oscillation  Test _and
Total Ewis-fon Te-t.

Valtage regulatlon Go.

130 Volts. Top with
handle  provlded.
DAYS TRIAL
—MONEY RE.
FUNDEO IF NOT
SATISFAGTORY
E 34 WITH 3%~
D'Arsonval METER
Net u Deafers &
Service Men

$2750

Write for Special Terms

Clrcular on request
L & L ELECTRIC COMPANY

336 Madison Aye. Dept. 5-A Memphis, Tenn.

Short Wave
Midgets

at a

Reasonable Price

All Electric, two circuit single control,
Band Swnchmg arnd high gain.
Dynamic speaker.

Broadcast Midgets

All electric Auto Radios
complete

Write for circulars and dgalers’ prices.

TRUMAN RADIO SHOP

= 7443 Stewart Ave., Chicago, il

——W.ANTED!

Jobbers—Mail Order Houses and Repr inall Temi

TWO FAST MOVERS

Free !dﬁo Cone and Voice Ana—ﬂord Colls. Ior a
Coil Assemblies mic Speake:

Wealso Manufacture Yarious Types of Magnehc Spealn.-rs
We can Bupply and Hemedy Your Sreaker Needs.
Speaker Mften. Since 1921

LEOTONE RADIO CO., 63 0ey St.,NowYork,N.Y.
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TELEVISION TUBES

(Continued from page 267)

asembled deflecting unit is shown besides that of
the tube.) The seanning is lincar in both ver-
tieal and horizontal directions and is caused by
saw-tooth shaped electrical impulses passing
through the dellecting coils and generated by
special tube generators. (The cireuits for these
wenerators as well us methods of synchronizing
have appeared in the Proceedings of the L R. E.)

Sitice the iconosvope is practically a self-con-
tnined pickup unit, it is possible ty design a very
compaet “‘camera.” illustrated in l'ig. C. eon-
taining the iconoscobe umd o pair of amplifier
stares connected with the main amplifier and
defecting units by means of a long cable. Since
the camera is portable. it ean be taken te any
point of interest for the transmission of u tele-
‘ision picture.

The Kinescope Receiving Tube

The veception of images transmitted by the
ieenoseope  is  accomplizhed by menns of the
cuthode ray reeeiving tube ar “kinescope’™ {alsn
deseribed in past issues the Proceedings of
the I. R. E.) shown in Fiz. B. Complete llock
diugrams of the circuits associated with the
transmitting and receiviny ends of the whole
svatem are shown in Fige 1B and 2B. vespec-
tively. The tube illustrated wmeasures about
18 x 8 in. in diameter.

The main feature of this schewme is that i the
whole system thereé are wo weehanically moving
yarts and the transmizaion of the fnage inone
complished erfirely by elcetrical meana

The color response characteristics ol the
ivonoscope make it convenient not only for the
iransmission of pictures in visual light. hut alzo
picturea invisible to the eye in which the illu-
rination is either by altra-vinlet or infra-red
wht.

The present
approximately

ol

sensitivity of the
equal to that of a photographie
film operating at the speed of a motion pieture
camery, with the same optieal system! The
inherent resolution or ““detinition™ of the device
i# higher than requireld for 0.000 picture ele-
ment transmizsion. Some of the actually ean-
structed tuhes are zood up to 300 lines with a
guod margin for future improvement!

With the advent of an instrument of these
eapahilities, new prospects arve opened for high-
grade television transmission. In addition. wide
possihilities appear in the applieation of such
tubes in many fiehls ~ubstitute for the
human eve, or for the observation of phenomen:
at present completely hidden from the eve, as
in the case of the ultra-violet micruoscope.

We close this veview of the iconoscope tole-
vision tule with the comment to thase who are
in fuvor of overnight developments. that it has
taken ten wears for Dr. Zworyvkin to bring this
equipment to the present state of laboratory
perfection: finully. a reasanable amount of time
niust elnpee before il the manuineturing “hugs™
hive been taken out of the design. and an in-
pxpensive instrument made eowmmercially avail.
able to vou und me.

as A

Fig. C

A television '‘camera'
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New Universal

for the radio setvice man.

sistances from 0-130,000 ohms.

strument for a-c. measurements.

can also be ordered specially.

Quality worknienship
Eraranbees every
Westinghouse product

()

measures

A-C. and D-C. Volts as well as Ohms

HIS new Waestinghouse instru-
ment was specially developed

For panel mounting, it not only
measures d-c. voltages from 0-100;
but also a-c. voltages over a double-
range, 0-10 and 0-100 volts; and re-

For measuring a-c. volts, an exter-
nal Rectox unit is supplied. It can be
mounted on the panel with a suitable
switch to facilitate connecting the in-

For special uses, external resis-
tances are available 1o give other than
standard ranges of volts and ohms.
Modified scales to match these ranges

W ESTINGHOUSE

Be suse to turn to page 229 of this issue and read about the new 1933 OFFI

Rectox Instrument

Practically all voltage measure-
ments needed to check receiving set
operation can be made with this Uni-
versal Rectox Instrument. [n addi-
tion, the ohmmeter is available for
resistance measurements; for locating
open circuits, short circuits and
grounds; and for solving, in short
order, many of the puzzling situations
that so often seem to defy solution.

This is but one of 2 complete line
of Westinghouse instruments, types
MX and NX, which cover all the re-
quirements of radio engineering, ser-
vice and rescarch. Yor prices and
further information, see your local
dealer. [f he cannot supply you,
simply muil the coupun.

SEND FOR CATALOG

Westinghouse Electric & Maoufacturing Company
Dept. 102, Room 2.N-—East Pittsburgh, Pa.

Please send free copy of Catalog 43-340, containiax
complete description of MX and NX instruments.

N8, g o g s iy oo B e e 5L R G oannia e ik @

A ress. s nvennesncomnannnsns cnmes e nanansiy T 79661

CrtFpasanpmnmaneses svens s - Ly D7 R pppem— RC 10-33
CIAL

AUTO-RADIO SERVICE MANUAL which is now published.

RESISTOR KITS

for Radio-Craft Analyzer
Van Pocket Meter,
A.C.-D.C. Universal Meters
As Well As For Any Desired Design
VA N RESISTORS are
Light, Dependable,
Accurate and Permanent.

Order from any refiable decalers or jobbers.
1f they cannot supply, order direct.

D. L. VAN Leuven

410 E. 15th St. New York City

1933
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® HELP!

i you buill radio sers, the
Harmmarlynd Catalog 337 wili be help-
ful. Write Dept. RC-10 for free copy.
Ask alse abowt the new model COMET
CPROT Superheterodyue  with  Crysta
Fitter- the world's efficient short
wive receiver.

or serviee

most

HAMMARLUND MFG. CO.,
424 W. 33rd Strect,
New York, N. Y.

Forv Bettawn Radior

ammariund

FPRECISION

PRODUCTS
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MAKE EVERY

RADID. 2.4/

Address System/

Dealers! Service Men!
Increase Your Sales!

«t*Radio Modulator!

@ It's here at laxt!  Naw you ean “easlh in™* on

sl the wonderful opportunitles for Foblie Al
iress bkiness,  For, with the RADIG Mot
LATOR you enn convert every radio =t ito a real
Fubdic  Adilress AVELeI—a —aiCRIY—at wmie-
Tnely low cost. Ju~<t the thing for emergency I° .y,
installativns: for “spot™ hromleastime; for ~f k-
eapdamttions and sonmd effects in home movie
Jection: for addressing weetings of ¢lubse .u|.1 S

civtiess for musie stidents Interested  in gettine
micraphone practiee at heme ;s for sausll mdition
studios s for show  window  atiraetio for vadis

st demensieations ;. and for houe  enterts

LR TO ATRIAL AND
CROUND POSTS
OF RADIO SEF.

A Marvelous Commercial Unit, Tested
und Approved for gll Lead:ng
Radio Sets

The RADITO XMob1” LATOW. o new and erigioal fe
Velopluent by Shor i< lrul_\' H /D tivn
fo Fudice e, 1t wmakes poscible inog new way e
use of noxensitlee, high guality, 2-tattan profes-
sjounl xpe mieraphone with the radio set.  Itx
quality is compurable to that of the hest hrond
casting statinns, Reprwduetion is renurekably troe
Power ontpit Is the sate as the radio
. Al built to conform to FRE standards
of enginering.,

A Complete Compact Unit, Easy to
Attach and Operate!

Bitply plog into A’ or ILC, power Hie—ceonieet
the rhivhha] w oogerinl amd groand poosts of e
set—mlin=t  the tuning dint—turn on  the
switeh—nml prexfo yon have a regular 1AL sy ~:h-m
No peed 1o use plnge-in adaplers of to Bemove
tutws o to tamper with the radio oh < I oany
wa¥. The Modulntor need fat e disconiected 1o
use the rinlio for regilar bramleast reception. By
turning «ff the switeh of the Modulator, the padis
is ready for use,

SPECIAL INTRODUCTORY OFFER

To introdure the RADEOD MODULATOR
I 9 MET

1oaou, we offer it now, for a limited
time., at this sperlal reduced price. If
sour jobher does not have it. use the
touben  below, Tomes  complete  with
three  lubes, ity Teet of  microphune
vable, special Madel SN (wo-button nl-
aoptne and stund. The Radie Mwdulator i3 portable
and meacnres X*x3%506%  Flinished in gralned watput to
latmonize with most radips.

SHURE BROTHERS COMPANY

Monufocterers-ta
S N SHURE. Pres
215 WEST HURON sT. CHICAGO.

MAIL THIS COUPON

€hure Brothers Company
Department RC-10, 2!5 West Huron Street
Chicago, Ilinors,

l Leewsl vou witl fined my remirtance ror €19 70
itk uliase szend me. prepald, the RaDIO
'\lnln I \mn \\ilh complete equiDmnent,

( ) Check here Hf yuu want RADIO MabhUl,a
TOR shipped C.0.D. (20% deposlt reduired)

LIST {3180

ILLINOIS

TODAY |

Nume

Address

Ntale

ity
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ULTRA-MIDGET SET

(Continued from page 211)

The high-gain, unshielded interstage coil L2
it mounted with another L-shaped bracket on
top of the chassis between the type 6C6 R.F.
tube and the 78 A.F. tube. The band-selector
coil L1 is mounted at the bottem of the
chasxis directly underneath C; to ineure short
wrid leads, the two rear sections of C are ueed
to tune ijt.

A convenient place to mount the 20 hy. A.F.
choke, Ch., is on the bottom of the chassis, be-
tween L1 and the socket of V3. The dual electra-
Iytic condenser, C12, C13. fits between Ch. and
L1.

The ballast resistor. R9, is mounted on the
back of the chassis.

Considering the results obtained and the low
construction expenses, this receiver may prove
to be un additional source of income to custom
set builders.

List of Parts

One midget 3-gang variable condenser, coun-
ter-clockwise type, 865 mmf, C:

One mica condenser, .001-mf., 200 V. peak.
C1;
Two tubular paper condensers, .05-mf., 125

V. peak. C2, Cl11;
One electrolytic tubular condenser, 6 mf., 35

V. neak, C3:;

Three tubular paper condensers, .5-mf.
125 V. peak, C4, C9, Ci14;

One mica condenser, 500 mmf., 200 V. peak.

Cll

T“u tubular paper condensers, .0l-mf.. 200
V. peak, C8,

One tubular peper condenser,
V. peak, C7:

One tubular paper condenser. ,01-mf., 200 V.
veak, C10;

Two electrolytic condensers,
176 V. peak, C12. C13:

One band-selector coil, Li1:

One hirh-gain interstage coupling coil, L2:

One 20 hy. choke. 25 ma.. Ch.:

One Clarostat 50,000 ohm potentiometer
with line switch, and with terminals insulatel
from shaft and case, R;

One resistor, 1,000 ochms, % W. Rl;

One resistor, 25.000 ohms, %-W. R2:

One resistor, 250,000 ochms, %-W, RS3:;

One resistor, 0.6-meg., 1%-W., R4;

One resistor, 35.000 ohms, %-W., R5;

Two resistors, 100.000 ohma, 1%-W,, R6, RS;

One resistor, 1 meg., %-W., R7:

One closed-cireuit phono. jack:

Three 6-prong sockets, medium aize;

Two §-prong sockets, medium aize:

One 7-prong socket, for automobile adapter:

One Clarostat ballast resistor. 250 ohms, 25
W., R9;

One 6C6 tube, VI1;

One 77 tube, V2;

One 78 tube, V3;

One 38 tube, V4;

One 37 tuhe, V5,

One magnetic speaker, 5 ins. diameter, de-
signed for type 38 tube;

One aluminum chassis 9
123 in. high;

One cabinet;

One tuning unit with pilot lirht socket and
escutcheon;

Two knobs, one for R and one for C;

One line cord;

One 7-prong plug with 8 ft.

Four screen-grid clips:

One roll of solid hook-up wire,

01-mf., 200

dual 8-4 mf.,

x 4% in. x

ins,

of 4-wire cable;

OCTOBER 2 t0 7

Service Men—get in back of the
national publicity which is appearing
in support of Radio Progress Week,
October 2 to 7. Every effort is being
made to cause Mr. John Q. Public to
become more ''set conscious; to look
into the whys and wherefores of new

radio sets, and the repair of the old.
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YOU GET THERE!
with

RCA Institutes
radio training

No matter what you want to learn in
practical Radio . . . whether you de-
sire elementury or advanied knowledge
. RCA Insitutes is fully prepared .
to give 50U the training.
RESIDENT SCHOOLS NEW YORK AND CHICAGO
Hlustrated Catalog on Heauest
EXTENSION COURSES FOR HOME STUDY
under convenient “'no obligation™ plan

R.CA. INSTITUTES, INC. Dept. RT-10

75 Varick Street, New York

1154 Merchandise Mart, Chicago
A DAY

10¢ BUYS A NEW

REMINGTON

PORTABLE TYPEWRITER
Special 7-Day Free Trial Offer

Think of it! You can buy a new standard
Remington Portable Typewriter for but 10c a
day. Standard keybeard. Small and capital
letters. Beautiful finish. Carrying ease included
free. Exceptional money-making
opportunities. Write today. Say:
Please tell me how 1 can get
a new Remington Pcrtable
typewriter on your special
T-day free trial offer for but

10¢ a day. Remington Rand
'L;:c., Dept. RC-3, Buffalo,

EVEREADY

N E SERVICE CEMENT

Jor Radio Repairs

For widesnwake ndm men qlm maie

eonce, erid ap~ | ™
aapare YR P OF
prepared eope sauy lor radio sers ¢
uork. and requires ne *hamner.

Jobbers, Dealers."Agents, write

for interestin blg.-nrnm mers
chandising pran ntroductory
price to radio men, 35c, for
standard size bottie,

General Cement M1g. Comnany
Reockford, tilinois

MILES REPRODUCER CO0.

Oldest Manufaciurers of ctmplete sound amplifying
equipment arc now CPehifg a new service for Hams,
Experimenters and Servicemen.
l—0Overhauling any tarboen mike
diaphragm {yp«s
Stretched diaphragm fyae
2—Convertind any carbon mike
denser head .75
Send us your mike for nrcmpt “and sccurate | rena:r,

Quick Delivery
Catalog describing 300 types amplifiers, microphoncs,
speakers, transiormers on reduest.

MILES REPRODUCER CO.
244R W. 23 St., New York City

108 PAGE
71 rm HADIO
C O G

te ni“l EﬂRMIN*‘ CALORE Ffar

zr ALERS= SERVICEMEN -AMATEURS
Send for Your Co 1:| TODAY f

TRY- MO HADIO L2

Dept. C-1

SERVICEMEN!

THE MOST COMPLETE LINE OF CONDENSERS
AND RESISTORS FOR EVERY RADIO USE
Write for our new 8 nl:e Caulnl folder free of charge

non-Streteh
..$ 2.50

into a con-

B2 SPATLRRRT AT

76 Washi nglnn snut Brooklyn, N. ¥,

for OCTOBER, 1933
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RADIO BEGINNER

(Continued from page 213)

After the sub-panel is bent it is assembled
to the panel by two screws through the holes
provided, and the various parts mounted
thereon. The two pin-jacks for holding the
erystal detector are first mounted on the piece
of bakelite cut and drilled as shown in the
detail, Fig- 2. marked ‘‘detector mounting” and
1he gntire assembly then fastened to the panel,
being sure that the pin-jacks do not make
contact with the panel. [f the holes have been
drilled correctly they will not, otherwise you

will have to get busy with 2 rat-tail file and |

clear them.

You must nlso either make or buy some sort
of insuluting washers for the jack “J” into
which the phones are plugged as this jack.
having the full "B* voltage applied to it. must
not make contact with the chassis.

After the assembly is pleted proceed
with the wiring, marking n the diagram,
as mentioned in the previous articles. each
wire as you put it in place. Due to the sub-
panel construction of this job and the sim-
plicity it should take only few minutes to
produce a neat, professional-looking job.

The circuit., as shown. ix desirned for use
with a 2 V. storage It for filament power.
If two dry cells are used instead it will be
necessary to put a fixed resistor of four chms
in the positive leg of the filament circuit.

The power cable is made vary simply Take |
an old tube with 2 prong base and break
off the bulb. (Better wrap it in cloth be-

fore breaking it, by the way. a3 the glass has
a nasty habit of flyinz.) Then thoroughly
serape out the cement from the base and un-
solder the wires from the prongs. Cut four
wires with differently colored insulation and
having sufficient lenuth to reach the batterie:

and solder o into each prung. Braid the
wires together and | r insu ng wax into
the tule base.

Operation

After you are sire the is all wired up
correctly, pluy in the de ector. the tube. the
phonen and the power plug. then hiteh on the
battery and the nexative side of the
battery i1 filament circuit.

B and test the
Next flip the positive wire across the
results in the

post: if a moderately leud elick
pliones the circuit is presumably 0.K. and
{he cunnection may be made permanently.
a loud

Work the adjustment on the detector:
‘utching in the phones indicates that this
dinn of the circuit is operating. If a buzz-

is heard. it indicates that the little
w:ire in the detector is not making contact:
adjust the detector so that it is just making
contact. Finally. hook on the antenna and
ground snd slowly turn the tuning condenscr
from one end of the d to th

During this operation the “‘ex-tickler” coil
should be turned with its axis parallel to the

main coil. Il no signal is heard on the first
trip around, turn it through 180 degrees and
try again.  Patience will eventually be re-

warded with a «ignal.

Just one final word. Build this chassis
exactly according to the dimens jons shown as
we have quite a bit of use for it in the future

UNIVERSALLY - POWERED /

OPERATE FroM 6 VoLT STORAGE BATTERY AND FROM [fOFOLTAL

to 6 Volts D.C. or Vice Versa

Universal Operating Feature Permits Instantaneous Change-over trom 110 Volts A.C. t

Recardloss of whather vour peesent raquirements ars for & P.A. Amplifier or Rodio Tuner apcrating EXCLUSIVELY from 110 Vaits A.C. or EX.
lods) .
CLUSIVELY fram n 6 Volt Brarnce Battery. you shokld purchase these UNTVER~ALLY SOWERED MODE
ne ediciently nn any Amnifier or Tuner heretotore solely denixned for exclusive use with either 6 Vol D.C. °f 110 Valta A.C. RUT IT CO=TS vnu
NO MORE to huve this UNIVEISAL POWER FEATURE. I any one of nre <] wilh both po: suppliea “0
ators and 110 Vnlt Puck) . th kY meomer s 0 Femive 4 & oot welector phuR fre ek othe 2
tium froms i Volts D.C. vz 110 Viis- 1.4 Trhi Ta Ch No Adaptors i Bu

110 Voit A.C. and 6 Voit D.C. Operated.
7 Tube “Super-Het' Tuner
Tubes employed: 4.78, 1-37. 1-85. 1-80.

(Reciifier Tuba nof uaed
when tuner {s operated

13-26 Watt Class "B*' Dual-Channel Ampll!ier
Tubes Employed: 2-37, 2:89,12-53,1-83  Provides Tremendous Ampli-
(The 53 rectifier cred when the P A System fication of Weakeat Inpue
_ Signals
q| Four stages of high-gain amplifica-  fram
tion inelwling a Pre-Amplifier stage soite) -~
assures full uniistorted output of 26 -
watts from any Phono-Pickup. f |
Mierophone or Radio Tumer. Two -
output channels provilded for the use
of two separate hanks of speakers
imlependent of each other: however,
if desired, hoth channels may be com-
liined into one, for operation of only

oy t'dlt(!""ﬂ & el

"

L 7| wne speaker.arseveralin one cham-
S — r. Amar trh nrn\l(l'N far discon-
Fully Assembled But U“M'Ed Amplitier in chann.ls e
| 'k.:’ Aln:cludmzkhhée nnnl'i and diagrams,
Pac| enerator,
Control Box and Tubes - . - $32.50 h et
Same 85 ahove hut V’\C'O .
Wire e oy e ate Ug $39.50 ; T namalt 1t . v
Set of R C. A Matched P S L
Tubes . s ;-64 Irullly ?fssemuled But Unv-nlv)od Tuner Iun
Omlonul Amullner Acce“ones ”' g n Am(::u« ngkl?lléee"l:r::::"a'é%n‘-azsrazm'; ;:;
§ vant storage Battery Ober: £20,50 An v i trol BoX and'¥ubes -
I :(lc:vmlx:t:rc epner P e al Con Jox {rquinpe ) :amed a% Io ve "‘.‘1‘1 F‘anory Wired.
hd Ower ac agtory Wire N - - a orlmme ate
Including Rccm.'e'rs 1282 GBB, GO . ol oy i Use, Fvessmver o- $36.00
ey I 6 Volt D.C. Motor Gener- Y72 7
BII l:u ‘nosa Input * Mlner" s‘b 50 RO 7 ¢ i 2 v v st e ma .15
ontro: A o g
Bual Field 6 voit D. €. and 2500 ohm 7 . [ | (330 Mot AL e
D.C. Jensen 11 in. 0-9 G12.50 Read !
[ J oynamic spcake a ate Use.
110 VoIt c. Sneauer $ 5.88 ace 1-80
Eaciter with 280 Tube er Tube

COAST-T0-COAST- RADIO-CORP.

123 R-WEST |7T4 STREET. NEW YORK.N.Y

Here's a year “vounl nprafi tem for dealers and Service Men
f 1 U
o e Fou | T il e I ONE
A comnensaﬂnc Iur 1 he r 10ne A wave
interceptor for s ing and Jess interfercnee Antenna velume
control syne il he i0; fourth-—Aerial eiiminator

FITS EVERY RADIO SET

| The RADIO MANTER to any radio recelver, with or with-

mu amm [ ‘, Xi llu 10 attach—hidden In rear
reception
| SOLD ON A MONEY-BACK GUARANTEE
| On eve vy service rall you should instait & RATHO MANTER—dem
e it ure-fire sellet.” Demonstr 3
ing 50 ily \ money.hick gua ¢, after 4 3 1
assures Order en toxl; for dcmonstra

P
""'y seli quickly and they add extra doll.nrs to

and if you go chancing it around you may | poses. o8 )
find vourself ‘“‘out of luck™ on some subse- | ‘rpe Ry \L\\'l"“[( combining FOUR praetical instruments, ai
quent layout. structions for THREE diiferent houk-ups. is hound to improve an)
Parts List pe of set ut ‘r‘ any conditions. attached. no radio owner
One 2-circuit tuner for 350 mmf, condenser. O DER A |
One R.F. choke. 85 mh. 100 " y :,“.R R ".TmnOnNCE 0!‘ ¥t
One tuning condenser. 350 mmf. n Ty iee the improv uot sati
One mica fAxed condenser. 500 mmf. (.0007 w hm 3. our mouey will be refumlﬂl :u o
One non-indnetive paj condenser. .l-mf AGENTS DEALERS AND DEMONSTRA-
One electrolytic condenser. 25 mf.. 25 V
One bing resitor. 150 ohms, 1 W. TORS WANTED EVERYWHERE
One Rotorit crystal L i —
One type 33 tube # MASTER LABORATORIES
One 5- POST PAID
One 4- Dep1.B.~30 MaIN ST. BrookLYnN, N.Y.
One open-cireuit jack
One panel mounting switch - — — - I
One antenna-ground bindinx post strip
One power plug and four wire cable
One Rechargit 2 V.,
Three battery blocks, 45 V. each. “B- THE CONSOLIDATED OFFICIAL RADIO SERVICE MANUAL
One aluminum panel. 4x7x7;-in. thiek is the anly complete. right-np-to-the ute ONE VOLUME BOOK on radio servicing., It cont 0%
One analuminum sub-pan 4x836x . -in. thick 300 paes with over 5,500 disgrams, tharls an 3.
One balfeht_ detector-mounting, 1 Yk-in 1atl details about how you can buy thls great book on a deferred payment pian will be ent to You upon
or fl‘.l‘n. A request.  \Write today
Brass 6 32 machine screws. nuts and hook up Gernshack Publications. Ine.. 96-98 Park Place, New York. N. Y.
wire.
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SERVICEMELN .....

Now Is _the time to modernize all of your test equipment.
Den’t detay any longer. Here l\ﬁl riced ‘¢° fit .:erv
. an .

y servicema irections [ 1]
[ . | with all outfits. Each adapter
has a bi-color ring with disdnctive

|| color-band hetween heater holes to
enable ln‘ adapter to be guichiy
1

Joined to the analyzer ptug.
@,' Here is the professional model.
Used on the latest Weston-Jewell,
Hickok, Suprense, etc. testers. If
You want the best get this kit. Has
the famons Na-All Lateh-Tock with
@ thouinh release
WLA New angl b
gl
]

el ng 1
ug wiih Tue 1
380

i po losel Adapter
ne Lok adag 1

T3 nrne batch Adnjuer 1

AT wanr Lacch Adnjter

—a BT 4 KIT Catniplece ae shown 8~ W

"

Here is a lower priced kit using
the Handle Plug with the regular
T-prong base. A-sociate Adapters
are held to plug by a werew which
passes throagh their con Adogn
ers have wmall vize necessnry 1 fit
Berew and 07 O sl

pra

every aocket

suppdisd
Timt

77PN Teprone Nut-Lack  Anal

Flug s
17411 7 d-prong Cored Adapter oo
fr0l1 710 prong Cored Adnpt 10
BT0I0 T i prong | ored Adi 100
B T A g Cered Aduprer L
WEOTN BT il mamhown 3 50

Here jn the set for those who want
the lowest pomsible cost. 1w
pat have wions for Lihing the
adnpters to the plug hat i« < viee
ablein every way, the witodd gl

1 the neceanry cnmll base
for fittmg shicllad sockoe. C, G

erxh

atud supiplied.
| Limt

TP T Plain-Type  Annlsger
Plug $

075W 7 to 5-prong Wired Adapter
BIEW 7 ta Geprong Wired Adapter .. .

rse1 Cabla
~ite Sorker
~ite Sovckel

et
477 7-7 Contact Cor

Ii’s hers at
M ke
Adnpter
parte for |
quired wdapt.
ull ten ty s
Fasbren@s i
sieesd s

e
Make- Your . Owan

Adaprer Kit complete
Lint $2.30
Bought neparately ench 4
567 and minsll 7 top
Buae pection liste sy 25¢
rachi

950TR Transformer-type
Tube-Checking Adapter
hus  seli-rontained  trans
former and filament-volt-
age switch for teting all 10
to 30 volt tule- in uny gube
checker. Be alle to check
the 2525, 43, 4R, 1223 &

Get this adapter sod be

i prepared. Tt 24.00
Servicemen's Discount . . 30
On orders nmounting tn 1000 it 40

Writs for new calalog shacts ahowing complelr lins of larest com
rosite and plain sockels. plues. coil forms, wound coils ete.

[E‘E@ ALDEN PRODUCTS co.

orrsu AR AY Sty
" SR
W

VOLUME
CONTROLS

Convertible to
Power-Switch Type

Standard end covers and covers with wer-switeh
assemnbly arc instantly interchangeable, A great
convenience and time-saver. Long, ALUMINUM |
shafte. easily cut.

Write Dept. RC-10 for complete catalog
175 Varick St, New York. N.Y

ELECTRAD
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4 P.A. AMPLIFIERS

(Continved from paye 213)

twice as much Power out-

Nevertheless, this eom-
pact amplifier, measuring  only 12x7x7Y%
ins. hirh and uzing only three effective
tubes, can furnish an output of 10 W. of
umlistorted power,  The cireuit is Fig. 3,

This high efficieney is due to the use of
the recently developed 2A3 class A triode
in an improved Loftin-White direct-coupled
circuit. . The power applied to the plates s
only 24 W., whereas old-style amplifiers of
this classifieation formerly required 50 W.
Other features of this amplifier ure: non-
eritical lvad conditions: low mu: and hizh
rain,  Throurh the use of a 25 mumf. neutral-
izing  condenser, the inpwt capacity of the
first 2A3 tube neutralized, thus bringing
the hixh freauency portion of the curve down
so ar to have a flat characteristic. As a result
the amplifier has a flat frequency response
over a very wile freaquency range, with only
3 per ¢ent harmonic content.

Referring to Fig. 3. the first stage em-
ploys a 57 pentode tube. This drives two
2A% tubes arranged in a novel push-pull sys.
tem which eliminates the usual push-pull in-
put transformer. A 5Z3. hirh-vacuum full-
wave rectifier 2upplies the reauired high volt-
age throurh an oversize transfurmer and flter
system. Voltare is available for the field
supply of four 20600 ohm speaker fields: two
4000 «hm. T W.. fields: or two 2500 ohm
fieclds.  Naturally, this lowers the cost of the
complete 1. A, system. This amplifier has a
#ain of B0 db,  Costing less than twenty-five
dollars  (exclusive of tuhes and spedakers),
it supplics a quality of reproduetion compar-
able with old-style amplifiers costing three
and four times as much, (The properly de-
sigrned Loftin-White amplifier is noted for jts
enner-fine tone quality.)  This amplifier, using
a perfected and improved Loftin-White eircuit
and emploving the new 2A3 tybes in push-
pull. maintains zuperb tone quality, even when
aperated st maximum volume,

furnishing almost
put as the latter.

is

A 28 W. Direct-Coupled Class B Amplifier

In selecting an amplifier for a large auditor-
inm or for any applicution where a great
crowd must he reached over an extensive
area. it would be preferable to employ a class
B amplificr such  as  the Lafayette maodel
P-15764, shown in Fig, D, Although this is
a 28 W. deluxe amulifier, capahle of operating
20 dynamic epeahers, it employs only four
tubes  (exclusive of the rectifier); a novel,
high-gain ecireunit is used, as shown in Fig, 4,

A 57 pentode tube is used in the first stage,
direct-coupled in 2 muodified  Loftin-W hite
arrungement, to a 59 pentode in the second

etare, This in turn, is transformer-coupled so
a~ to drive a pair of &Y% tubes in class B
push push  arrangement  in the output  stage,

An 83 type mercury vapor rectifier tube is
Ul

The output of this three-stage amplifier is
conservatively rated at 28 W. of undistorted
pawer, It is desirned for an input impedance
of 0.5-megohm,  Through the use of tapped
secondaries on the output transformer, it can
be usvd to mateb output impedances of 4, 8,
1h, A0 und 2060 ohms.

Becau-¢ of the u-~e of a direct-coupled
driver, the higher frequencies are accentuated,
compensating for their loss in the class “B"
stare and resulting in a uniform response
over the entire awlible range, regardless of
the level of the input signal. This improve-
ment in desiyn overcomes the chief obiection
to class “B"™ amplification, permitting the at-
tainment of hirh power output without impair-
ment of tane guality. A characteristic curve
of this amplifier reveals a gain of 90 db. at

10040 cyeles, &7 db. at 50 ryecles and 92 dh.
at Bo00 cycles.

Thiz  amplifier ix  11',x20x10  ins, high.
RBoth  mechanicatly  and  clectrically, it i

well fitted to handle the work fur which it was
designed.  Both the power transformer anid the
choke assembly can earry twice the nermal
current to which they arc subjected under
fuli load. This powerful. class “RB" amplifier,
with eirht times the power rating of the am-
plifier shown in Fig. 1. is available at a cost
of lexs than fifty dollars, complete with tubes,

(Continued ou puge 2507)
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SERVICE ELECTRIC

In your community there are
dozens of electric refrigerators
to be serviced. Many need im-
mediate repairs which can be made
quickly, with little expense—and which
You can repair with the aid of this au.
thoritative Refrigeration Service Muan
ual, Make many extra dellars, together
with other repair work. Electric refrif.
eration servicing 1s a well-paying busi
ness—start in your spare time—before
long you will devote full time to it. One
or two jobs pays the small cost of the
OFFICIAL REFRIGERATION SERV
ICE MANUAL

96 Pages of New Data
Have Been Added to the
OFFICIAL REFRIGERATION
SERVICE MANUAL

To bring thiz useful service manual right
up-to-date. Mr. L. K. Wright, the editor of
the OFFICIAL REFRIGERATION SERV

ICE MANUAL. has added a wealth of ma-

terial on new electric refrixerators, and
older maodels as well. As usual every re-
frigerator has bheen accurately described

from the viewpoint of servicing—diagrams
to illustrate the essential parts, so simpli-
fied that repairs can easily be made. The
addition of these new pares will not in.
crease the cost of the book to those whao
order their copy now.

Here Are Soine of The important Chapters:

Introduction tn the Refrigeration Servicing Business
Histery of Refrizeration

Fumilamental. of Refrikeration

Description of Al Known Types of Refrigeration
Muitor

Trouble Shaoting

U'nit Parts. Valre: an! Autematls Equlpment

Makes and Snperificarls of 1nits

Manufacturers of Caldpn,

Refrigerants and  Surorsile Yipljanent apd  Many
Othir Typo i

Over 1,200 Diagrams
450 Pages
Flexible Looseleaf Binder
Complete Service Data

Mail Coupon Today!

GERNSBACK PUBLICATIONS, Inc, Re-10
96-98 Park Place. New York, N, Y

Eoetsloe her wiil ny remittance for $3.00 - herk
stanips or  Mur urhr wcepted)  for whlile vou
Ar€ 10 cond p paetoge prepald, one copy of the
OFFICIAL  REFRIGERATION SERVICE  MaN

| Al.. together with the extra 96 pages of new ma-
terial at no extra cost.

Nane
Veidreas -
uy State ..
for OCTOBER, 1933
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MOTOR
RADIO

SUPPRESSORS

Built for Lasting Service
on the Toughest Noise
Suppression Job

21¢ cacn

Net—AH Types
List 35¢ cach

in using IRC's exclusively, you are not only as-
sured of gefting the finest motor radio suppressors
obtainable, bul, equally importont, you
getexoctly the right type of suppressor
for the right job, The IRC line contains
units specificolly designed for easy in-
stallation ond lasting satisfaction in
every type of outomobile. No longer
need you waste time and risk your rep-
utation trying to adapt suppressors of
the wrong design to a job. Use IRC's
and play safe. They cost no more.

NEW! HANDY COMBINATION KITS

These popular new kits contain bath IRC
suppréssors and condensers of the proper
typesfor complete noise suppression service in
4., 6sand B-crlinder cars. Keep several kits on
hand— he prepared for any job rhat comes
nh‘inFA Seethern at your jobbers. Free Booklrt
“Suppression of Motor Rudin Noizcs™ with
every kit.

MADE BY THE MAKERS OF
METALLIZED, PRECISION AND
POWER WIRE WOUND RESISTORS
Write for Revised IRC Catalog
INTERNATIONAL RESISTANCE CO.

2100 ARCH STREET . . . PHILADELPHIA, PA.
In Canada, 74 Wellington St., W. Toronto, Ont.

FINEIT RESISTORS FOR
EVERY (ERVICE MEED

RADIO-CRAFT OCTOBER

for

P.A. "Q. AND A."

(Continued from payr 2:1}
hospitats, convention halls, vte.

I have in mind a particular appli-
cation not mentioned by you. Could I get defi-
nite information about my particular problem
from you and what would thix vost me?
Angwer: The writer will be glad to offer
Service Men advice and to s#ive them technival
help on any problems pertaining to «sound »y
tems: this information will be supplied sratis.

Question :

Question: Do | newd a special power supply
fine to furnish current to the amplifier, or can
I connect this any place?

Auswsr: You can plug the No, 125 amplifier
into any 110- to 125-V.. 30 to 60 cycle. A.C.
lighting line socket or outlet. Of course. in mak-
ing a permanent installation and in installing
additional wiring. it will be necessary for you
to do this in accordance with the specifications
of the Fire Underwriters.

Question: In a hall capable of seating 3000
people, having fleor space dimensions of 100x200
ft.. and a height of 20 ft., how many speakers
wauld you recommend and where should th
be installed ?

Angwer: I would recommend two dynimiv
maodel 548 theatre-type speakers used with batfle-
in a No. 7565 studio cabinet, and would pluer
these on the stage at either side.

Question: Where would you install the am-
plifier?

Anmwer: This should be placed in a vontrol
room, as near as possible to the stage.

Question: How are the speakers,
phone, and other equipment hooked up?

Angwer: These should be connected as <hown
in Fig. 2A.

Question: Why do you recommend the eon-
denser type of microphone for use with the

~ound system?

Anawer: Condenser microphones are far -u-
perior to even a high-priced carhon-type micro-
phone, because of their greater I'requency  Te=
sponse and also because of the complete absence
of hiss common to carbon mikes. The condenser
microphane has other important advantages, It
is rugeed and will withstand the general hang-
ing around which quickly ruins carbon miera
phones.  Furthermore, the condenser microphone
may be used in uny position.

Question: What power
theatre-type speaker handle?

This speaker will handle up to 12
It is

will the No, 343
Anawer: )

W. without ¢one vibration or distortion.

cauipped with hum-bucking cails.

Queslion: What other aceessories could [
recommend to a prospective customer for use
with a sound system?

Angwer: The owner of an auditorium <ound
system may want to use the equipment for radia
or for phonograph, as well as for microphone
input. In many cases, a wood radio receiver
ean he used in connection with the sound sys-
tem. Figure 218 shows how to canneet a radia
recoiver to the auditorium No, 125 amplificr. A
No. 7338 tube-to-line transformer iz employel
Thi~ ean be u~ed in connection with any radio
ot employing a low impedance detector such as
a 56, 27. 87, 01-A, 30, ete.: if a high-impedanee
detector is used, such ax a 37 or a 21 a No,
2625 transformer is required. instead. Thee
secondary of this transformer is connerted ta
hosts M & MC on tlie amplifier.  The electric
phonograph recommended for uae with thia <ound
system g the two-speed m wlel D™ motar unit.
When used with the long-playing phonograph
records. this is operated at 337: rpom. When
useldl with regular records, a spred change lever
nstantly brings the specd ta 74 r.p.m.

REMEMBER —
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I Py VOLT-
IIRIC OHMMETER
Never Becomes Obsolete
Meter CAN'T Burn Out

A COMPLETE Service Instrument
Weighs Only 22 1bs.

Everything you would find in the most expensive
meters — and more — IRC now offers in this new
volt-Ohmmater at the lowest price: Auvtomatic
vacuum ralay; four voltage ond three resistance
ranges; full Bakelite case; special rotary switch;
one set of pin jacks for all readings; convenient
compensation for battery variations on ohmmeter;
IRC 1% Precision Wire Wound Resistors and com-
pact size onty 7' long, 3* deep ond 435" wide.

With just this Voit-Ohmmeter and o tube chacker
you can do prompt, accurate servicing via the
popular point-to-point methad. Will last indefi-
nitely—no meter or circuit burn-outs possible.
What is more, it does not become cbsolete with
introduction of new rodio tubes
or circuits.

THE AUTOMATIC YACUUM
RELAY DOES IT...

Ifyou've ever experienced the intonvenience and
expense of burnt out meters or resistors you'll op
preciate this exclusive IRC volt-ochmmeter fearure ol

the more inasmuch o3 it is specifically designed for
positive protection agoinst such occidents, No fusesto
reploce ~-no burn-outs possible even though vou
accidentally touch the test lead across © 300 voit
saction while working on the 0 to 3 or 30 wvolts
scales. When overload occurs the vacuum reloy
outomaticolly opens—thenoutomoticolly closes when
overtoad is removed.

USE IT WHEREVER ELECTRICAL
MEASUREMENTS ARE MADE...

The high degree of accuracy of the IRC Voli-
Ohmmerer coupled wirh its convenilent size and
burn-ont profaction make it unexcelled for use in
achools, colieges. laborararies, electrical shops,
etc. for experimental and practical purposesalike.

VOLTAGE RANGES NET PRICE
3, 30, 300 and 600 $
RESISTANCE RANGES . 25'59
omplete with
0t01,000—0t0100,000 rest leads

obma —0 to 1 megobm  (List 832.50}

- Gl S R G RS RS R RSN SR
INTERNATIONAL RESISTANCE CO.
2100 Arch St., Philadelphia, Pa.

[ Enclosed find $25.50 {chack or M. O.) for ane of
the new IRC Volt-=Ohmmeters. It is understood
that | con return it (preoaid} for full credit if,
within five days ofter receipt, | om not more
than pleased.

(3 Please send folder describing the IRC Volt-Ohm-
meter in detoil, and telling how it con be vied
for better point-tp-point work.

STREET o cicceccccmcmmmm————————s e ————
CIiTY
NAME OF YOUR JOBBER e
...D0 BETTER WORK
WITH LEff EQUIPMENT.
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C..

" ack

SMILES OF

CONTENTMENT WITH

F ig(ed
Resistors

Yeu'll be happy—the customer
will be happy and the set
will *perk™ again with renewed
pep . . - that is if you insist (and
who wouldn’t) on using CEN-
TRALAB FIXED RESIST-
ORS, ifor ALL replacement jobs.

Central Radio Laboratories

Books and lectures on the marvelous
accomiishments  of the Photo-electric
cell must inspire you, but only by experi-
ence with the actual device can you get
the FEEL of a Photo-cell; only by own-
ink and working with the tools of Photo-
electricity (a commlete kit) can this sci-
ence become a powerful reality rather
than the intriguing mystery that it must
be to you now.

Years of experience manufacturing
Photo-cells and allied instruments have
placed us in a position to supply the
most dependable apparatus known. The
Kit we offer consists of only the highest
quality merchandise: a Photo-electric
cell. amplifying tube, magnetic relay.
condenser, resiztors, socket: everything
that is essential for the ideal unit,
though your prohlem is to control illumi-
nation, detect burglars, count articles in
production, guard machinery or accom-
rlish any of the innumerable feats which
are practical for Photo-cell control.

Our price is an achievement in itself.
$8.00 the complete kit.

The Clark Instrument Company
Camden, N, J.
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"SELECTIVE ANALYSIS"

(Continued from page 204)

of the terminals. But instcad of bringing these
terminals to the inside of a complex instrument,
they are brought to a small. rectangular box
carrying a tube socket and a group of pin jacks,
This small socket unit or tube gelector ix ar-
ranged to fit mechanically on top of a multiple
range combination jnstrument which in jtself
reads volts, millinmperes and ohms. Connections
are made to the socket by means of small leads
fitted with tips which fit into the pin jucks on
the socket block and also into the instrument
proper. In this way, by plugging into pin jacks
as required, voltages may be taken from any
terminal to any other terminal.

To measure current, two jacks are supplied for
each line except the heater circuit, and when
ping are plugred in both Jacks, the circuit is
opened by means of a simple switching mechan-
ism which is taken care of automatically when
the pins are plugged in. The current in the
circuit is then diverted into the milliammeter.
When resistance measurements are to be made
from any tcrminal to any other, leads from the
resistance jacks on the instrument are taken to
the gocket unit or tube selector and plugged in
across the terminals in question. A pajr of jacks
are also supplied for a ground lead should it be
found desirable to make measurements to the
chassis jtself.

In order to avoid the use of adapters, and to
reduce the operations to utter simplicity, sepa-
rate plug and tube selectors are furnished for
the 4-, 5-, 6- and 7-prong tubes. The extra
units cost but little more than a pair of adapters
and aveid the complexity of an adapter system
as well as the extra voltage drop in the filament
connections.  Indications on the face of the
socket block are also much clearer when adapters
are not required. Should tubes with mare
prongs be made available, such tube selectors
will be produced and may be purchased at a
relatively small fiture 8o that only a small in-
vestment will take care of such new tube devels
opments as may come out in cnsuing years.

The unijt itself js simply a combination tester
with a larre number of ranpes. 'The voltage
ranges supplied are 1000, 500. 250. 100. 50, 23,
10, 5, 2.5 and 1 volt, both A.C. and D.C., with
a sensitivity of 1000 ohms per volt. The A.C.
ranges are available by virtue of a copper-oxide
bridge type rectifier. The current ranges obtain-
able are 500, 250, 100, 50, 25, 10, 5, 2.5 and 1 MA,
D.C. only. Four resistance ranges are supplied
running to 1 meohm with the lowest range
indieating 1 ohm per division. With four scales
a good coverage is obtained and practically gl
resistors used in radio sets will give good indica-
tions.

As an additional! feature, the customary tube
test ean be made using the internal batteries
which the instrument contains. By plugeing
from the outlets marked “grid test” in series
with the grid, the battery is connected to the
erid when the Lutton is pressed and with the
instrument connected into the plate circuit the
corresponding chanrze in plate current can be
measured. As a matter of fact grid shifta of
hoth 4.5 and 13.5 volts are available to take care
of the audio amplifiers as well as the tubes with
a lower transconductance,

It will be noted that the instrument itself is
simply a combination voltmeter. milliammeter
and ohmmeter with a very broad covernge of all
ranges which may be required in the future.
The device ix basie heeause the instrument ituelf
is not permanently connected to the socket cjr-
cuit in any way. It is hardly conceivable that
we shall go beyond the ranges of this instru-
ment, states the manufacturcr. The only re-
quirements on the horizon which the instrument
does nut seem to cover are the high voltages
which may be required for cathode-ray  tulwes :
atd sueh voltages will require a special instru-
ment anyway because of the very low current
which will be avajlable.

Reverting to the tube selectors. one of which
is shown in the insert, A, in the fizure, the
block is of moulded bakelite and carries on its
top face the standard numhering sustem for the
pins. White lines connect from the pin jacks to
the corresponding pin holes in the socket and
also to the cap. The use of this standard num-
bering system eliminates the use of such terms
as “plate prong”™ far a 6-prong tube where this
prong may actually be connected to something
clse. To tie in with the numbering system a

(Continued on page 247)
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TheNozac*

(no mack).

ou now
when it’s filled
when to re:
Demand

Nozae fiiling ne=
tion. See the Nozac
(!inlotn you l}uy aas
CMpare ... an
more, Other Conke.
ine $2.75, $3.50 and
meore. Pencils $1.00
and morc... Ask your
= dealer.

TNE CONKLIN
PEN COMPANY
- Toleido

Chicago San Franciaro

*Proved by over 2 years of
i general public use.

NOZAC

51G v 3 Pav OsF

SATISFACTION GUARANTEED
e

WORLD'S FINEST PHOTO-INSTRUMENT

In all the
WORLD
No Other
CAMERA
Like This!

The only Wuick-Adting, Automatic Winding, Groun

Glass Focusing Camera using Standaed Roll Ftim.

Goud for all purje.es, No Sehirate Parts or At-
tachments are Nece--ary!

No Double Exposures with "PAL KO"!
It THINKS and COUNTS for you. TUsed by

U, 8. Government. Educational Experts and
lLeading Publications. Sl:nmle! Positive! De-
pendable! 3 Cameras in One! "PAL KO

takes full postcard 3A, or 23 or Y% this size—
19 pictures on a six exposure film!

SAVINGS ON FILMS ALONE WILL SOON
PAY FOR "PAL KO"
SATISFACTORY PERFORMANCE GUARANTEED

OR MONEY REFUNODED!
SOLD DIRECT FROM MANUFACTURER TO YOU
WRITE TODAY FOR FREE CATALOG

PAL KO. Inec.

817 Wash. Blvd. CHICAGO Dept. R-C
SEXOLOGY, foremost ional sct le written in simpl
It ie in-

Inniuage nnd ear b rend 13 eoery member of the (amily.
atructive, enlight, ning=—not u risque k—cot!
Devoted to Scarnen «f Health Hygiene,
Containe 19 impa riant wrtk ber, Questions and Answera, Book Review
pages with atirncrive twnscolored coswr, ere are n [aw articles
Nenrer A ; xusl Mul-aduetment of Life
Get n coby of SEXOLOGY

oo affun.

v s 3 2, i [ by of rend issue.
BENOLOEY" " 25K Wesi Broadway ~ New var: M. ¥:
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{Continued from page 231)

made sales within two years, OtTor them a com-
mission on sales of auto sets to these prospects.

(d) Make up lists of good prospects for
battery sets among the farmers in the surround-
ing rural territory and hamlets not served by
nower lines. Send them advertising matter on
home and suto models and cash in on the na-
tional promotion of the Campaign to the farm
market.

Make sure that you are ready with good
names to whom you can mail advertising matter
and send salesmen with the minimum waste of
postage and time.

%, Secure 8 set of the campaign display and
advertising material—plan book. window dix-
May. posters, decalcomania window sikn, model
markers, direct mail folders. poster stamps—
and be ready to feature Radio Progress Week
in your store and windows during the September
Sales Drive. (Study the dealer plan book and
tnke advantage of every benefit the campaign
offers you, Get these from your distributor or
the local committee.)

Q. Attend the meeting of local dealers that
the local campairn committee holds in your
town or at the nearest radio distributing point,
in August. Make notes of the sclling ideas
that sre suggested there and be ready tu use
them when the September selling ecumes,

9. Study the details of the Radio Progress
Week broadeasting program as they come to
you. during August and diseuss them with your
salesmen. Be sure they understand how to make
the most of the popular appeal of this special
Inoadeasting and use it as the urgent Teason
why the prospect should buy now. See that
vou receive the Radio Prouress Weck program
broadside which will be realy early in Sep-
tember and display it prominently.

Schedule Your Activities in Advance

10. Put down on paper a sensible schedule
of things to do during the Septemher Sales
Drive that will give you 2a well balanced pro-
wram of selling. Make an effective combination
of window und store display. newspaper adver-
tising, direct mail advertising and active can-
vassing by salesmen »sent to carefully selected
pro-pects, Set up a calendar, with your whole
program set down—just when you want to start
cuch activity. Make svmebody responsible for
each part of the program so that each feature
will be curried out.

11. Carry through the mechanical prepara-
tion of vour September Sules Drive. Have en-
velopes ready to mail out the folders, advertis-
ini copy selected and cuts ready. salesmen
(quipped.  instructed and ready to %o and 2
cchedule of window displays and store features
for September and Radio Prowress Week. Have
plenty of manufacturers’ advertising matter on
hand to combine with the campaiyxn display
material.

12. Make up a list of novel ideas that may
he used with dramatic elfect to help you capture
popular attention, create interest and attraet
people to your store. Select a set of selling
stunts that will go well tozether and &ive you
a full program of strong appeals—such as—

(a) Feature a “history™ window, using
traded-in moedels, showing the advance in radio
design since early days. Give demonstrations of
these sels, in your store. one after another,
winding up with the latest receiver.

(b} Staxe a comparative demonstration some
ovening between modern receivers and trade-in
sets three or more vears old, on the sidewalk
in front of your stor..

(e Service and repair -ets in the front win-
dow during the eampai¥n.

(d) Run a door-to-door free tube testing
ecampaign  with the Service Man carrying im-
pressive testing equipment.

(e) Demonstrate the methods used in bread-
cast stations to make ‘‘prop” noises during
plays, right in the store window, usink a public
address system.

(f)  Rig up the store with photoelectric cells
to do all sorts of semi-scientific tricks. Adver
tise it as the “Magic Shop'™ During September.
Make the cells turn radio receivers on and off.
Add old radio equivment to wive z “Radio Mu-
seum® effect, showing progress.

(2 Put police calls or short-wave foreign
broadeasts on & front-door speaker for short per-

RADIO-CRAFT for

OCTOBER,

jods. Call attention to these unusual programs
with appropriate signs and in your newspaper
advertising.

(h) Run a trade-in campaign during Septem-
ber. offering some apecial inducement.

(i) Where you can’t close sales to ®ood pros-
pects in September, secure permission to install
sets on demonstration during Radio Progress
Weoeek. Close the sales during the special broad
casts.

{j Hold an evening reception in your store
to show the new models in your line. Invite
artists from the local broadeasting stations to
be your guests. Send out invitations. Serve
light refreshments.

13. Your local committee has beem provided
with many suggestions for cooperative activities
to create local publicity for radio in the interest
of all dealers. If no committee has been organ-
ized by the radio distributors in your town. call
a meeting of the local dealers and form a
dealers committee to organize cooperative Pub-
licity., Write to Campaign Headquarters for a
list of local publicity ideas.

Organize Your Canvassing—(Special, for the
Service Man)

14. Plan your canvassing, with these two
objectives clear—to sell new sets wherever pos-
sible, and when you can‘t to sell new tubes and
recondition the set in use. Write to all custo-
mers telling them about Radio Progress Week.
offering to inspect their sets without charge and
to provide new tubes or parts at special rates
during September.

15, Study the dealer plan book and follow its
cupszestions on the best method of handling the
sale when you reach the prospect's home. so
that each call will give you a chance for either
a new set or recondition sale.

16. Work up a route plan for your sales-
men and Service Men. so that they will cover
the residence districts in the shortest possible
time. Secure a report on each call and follow
up no-sale calls on the telephone in the evening,
talking to the husband.

17. Give your Service Men a typed sheet
listing the things to do in checking an oll set
for reconditioning, including—

(a) Test and match tubes. Substitute nuvw,
modern tubes giving better volume or better
tone, or both, for older types, and make neces-
sary circuit changes.

(b) Renovate the existing antenna system
—solder connections. inspeet insulation, check
lightning arrestor and move wire to anather
position if better results seem possible. In-
speet and solder the ground. *Pretty up” the
wiring inside the house. Or—install new, mod-
ern ‘‘noiseless antenna” system.

(e} locate and clear sources of electrical in-
terference originating inside the house.

(dY Install modern aceessories such as tone-
control, automatic volume control, inter-station
noise suppression, visual tuning.

(¢} Clean and “'balance’ the receiver so that
it again performs as it did when it left tle
factory.

(f1  Install extra speakers for rémote use. or
twin-speaker tone.

(g} Refinizh cabinet, remove scratches and
nicks and repolish.

{h) Re-vamp receivers so that they will re-
ceive police calls.

(i) Electrify old auto receivers by installing
madern B eliminators.

Make the most of this canvass to recondition
sets in preparation for Radio Progress Wedck.
It will bring many opportunities to sell new
reccivers. It will show many homes the value
of a periodic inspection to keep the radio tone
auality and control as good as it should be. The
Service Man is a vital part of this campaign.

18. Don't quit selling when Radio Progress
Week is over. Keep on. Public interest is keen.
Many prospects are half sold. In October you
can talk about what happened in Radio Progress
Week better than you could deseribe it in
September.  Keeb on cashing in.

Local Campaign Committees

1. Study the campaign plan in the campaisxn
announcement booklet and figure out just how
it can he applied in your city and in the neigh-
boring communities normally served by your
distributors.

2. Study the detailed suggestions that have
been prepared to guide the radio distributor in
the campaign and be familiar with the part he
is to play.

{Continued on page 251)
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for Every
ANALYZING
REQUIREMENT

Tester
Neo. 711

II ERE is a practical and flexible three-
meter instrument that serves every
possible analyzing requirement. It makes
servicing easier, quicker. more profitable.
It gives all the informatian any service man
or dealer needs to know for servicing sets.

Furnished with a practical selector switch, the
Readrite No, T11 instrument tests voltages and
resistances at eet sockets. In addition. volt-
ape, resistance and capacity tests are available
throneh the meter jacks. This unit will handle
the moust advanced circuits and the newcst
tubes. Sturdily and accurately built, it will
give long, accurate. trouble-free service.

Eguipped with the new Triplett D Arsonval
Voltmeter. which has 1000 ohms per volt re-
sistance. The readings are 0-15-60-300-600
volts—0 to 300,000 ohms covering a complete
range for testing control grid. =creen wrid,
cathode and plate voltages. The ohmmeter
reading ix secured with a 4% volt battery.
Additional resistors can be furnished. which,
with additional batteries will bring readings up
to any desired ranwe.

Yonr Jobber Can Supply Yow. ..

at the dealet's net price of $22.50. See him
today. or send coupon for descriptive catalog.

READRITE METER WORKS

76 College Ave, Blufften, Ohio

Send Coupon for Quick Facts!

Readrite Meter Works,

76 College Ave.,

Blufiton, Ohio

{ientlemen:

Tlea-e send me calalng on Readrite Tester No. T,
4+ well s loformation concerning your other gervic.
ing instruments.

street Address

' LR 13 2SS
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~/eMORE MONEY

Lonal )
TRAINING Y

Home study with R.T.A —jdua
lifetime member<hip in «ur
larRe. Dowerful associntion of
radio service men—hring~ you
up to date on sll inproverents
in radio, television, spund cx-
®ineering, and keeps you 0K
the real money-iakers in this
expanding field. Unlesa ¥ou hnve
thin  high-type profianional train
ing you will find it hard o get out
of the poorly paid “tinkerer" cluss

New-Type Set Analyzer Included

Ax part of R.T.A, training you get this up-to-the-
mnute Set Analyzer and Trouille Shooter. After a
few oany leasons You are ready to use it for immediata
iwoney-making, conpeting with “old-tiners” without
fear.  With this derful iece of i backed
hy R.T.A. professional trainng, you need have no
fear or worry over the future. Even though thers
~Lould never be u new radin set con-tructed-—or not
anather iniprovement in radio made—there are enough
wets oW in service that need freduent attention to s«
~ureyou good wmoney ns aa accepted Radio-technician.

Start Money-Making Quickiy

R.T.A Training is eeDecially designed—and given you b‘ one of
the outstanding teachers of 1adio teehinulogy in the worl to get
vou into the profitable end of radiv guirkiy, It is not empty theary.
but practical, down-to-earth work that makes you m money-maXer
- this wnmense field in the shortest posssble time. Don't delsy
1our start teward_successt Tie ut once for all details sboui
R T.A. training.  The Coupun below brings FACTS—astonishing
aer that may open up & hew. depression-proofl future for you

RADIO TRAINING ASS'N. OF AMERICA,
4513 Ravenswood Av., Dep"t, RCA-10, Chicago, I,

Send me all the FACTS

B ahout R.T.A. peofrasional training
with information otiy
Radiotechniciany

ahout the onporiunities existing for

!
e
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AC-DC MODEL~—110 to 140
VOLTS—25 to 60 CYCLES

Keep your radio business active
—take ¢xtra mooey by install-
ing and renting the MILFS
Vower Amnlifier Hroadeasting
Bystem in churches, halls, audi
toriuma, studjos, exh 5
courts, ete.  Build a nrofitable
and reputahle puhlie address

t hin svelop
it into 8 year ‘round business.

The MITLES AC-DC Power Amplificr
Broadeasting_ SByutemn  emvloys the
latest RCA Tubes. Tt is ~imple to
operate by just plugging into the cur-
rent line, Fortable so that it can bhe
sa~ily ecarried. Volume contel per-
mits exceptionally good clarity, Can
used in autow 10 coBlunction with
batteries. Additiohal speaksrs can be
sdded if devired. This complete port-
able unit consists of Power Amplifier,
Mike Pre-Amplifier, Tubes,
Trynamie Cone Speaker, Built-in Power
Bwitch and Gain Coatrol—all self-
encloned within one handsome un-
hreakable carrying case. uipment
also_includes MILES extra nen.itive
lapel micronhone and 25 foot flexible
calde, Measures 3° x 8% x 10°
weight 7 Ibs.

%"&Eﬁ?:;::g:?u £ 515-“9.?

he
B

Completely amem- TO DEALERS
s oeaete Sz‘-uusanvﬁi\:gmzs

ot e clrcylar on other Miles
E nt and 'y lOw
ST B et et o

Miles Reproducer Co., Inc.

244R West 23rd St.  New York, N. Y.

1934 5-TUBE AC-DC

REAL MONEY MAKER
The new Portal Radio. & super ee

and aclec recelver can be used

of 32 volt battery. 110-130-17
240 volte

177178,

tance ability. Ea.ly euld

ation.
hassis  speaker
boratory tested “'95
finiahed cabinet !.95
ALK D

of 5 matched Areturus. Sylvanin or 3.75

and sery : e above net prices are guaranteed
Send 3¢ stump for circular on Short and Long Wave Heceiver

POSTAL RADIO CORP., 138K Liberty $t., New York City
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made in the arrangement of the push-buttons
and electrical circuits, so that all of the mod-
ern tubes can be analyzed.

New Push-Button Circuits

The button formerly used for reverse switch,
located in the lower left-hand corner on the
front panel, is the additional current button now
necessa,y for the extra tube element.

An additional double pole, douhle throw tog.
gle switch has been mounted on the front panel,
directly over the A.C.-D.C. switch and directly
beneath the ohmmeter adjuster for the purpuse
of reversing the polarity of the current flowing
through the meter.

The voltage ranges remain the same, and an
additional double pole, double throw switeh is
placed on the right-hand side of the panel, in
close proximity to the voltage—current toggle
switch and the cathode—heater toggle switch,
The purpose of this additional double pole, double
throw togsle switch is to throw the voltmeter
scale ucross the filament circuit or across the
remaining push-button switches on the right.
hand side of the panel. which indicates the
voltages between cathode and the various ele-
ments in the tubes when the toggle switch K-H
is in the K position; and measures the voltases
between the various clements of the tubes when
the tozgle switch K-H is thrown to the H posi-
tion.

Three new sockets are mounted in place of the
older models. The center socket is a uni-
versal socket, capable of connecting four, five
and gix prong tubes respectively. The other
two sockets are seven prony: one is selected for
use with the large seven prong base tubes and
the other one is for the seven prong small base
tubes.

The following voltage ranges are available
for A,C. and D.C.: 5 V., 10 V,, 100 V., 250 V.,
500 V.. and 1000 V. The following current
ranges for D.C.: 1 ma., 5 ma., 256 ma., 100 ma.
and 500 ma. are also available. The ochmmeter
scale is from 0 to 0.1-meg,, and is the same cir-
cuit used in the original analyzer.

Operating Procedure

Those interested in the operation of the orig-
inal made! of this analyzer, should refer to
RADIO-CRAFT of Scptember, 1932, in which the
whole system was carefully explained. In gen-
eral, everything that has to be done in the line of
testing radio eircuits and radio sets, cen be ac-
complished in the same manner as with the
original model. except for the fact that it will
be necessary to throw the filament voltage
togple switch when it is desired to read fla-
ment potentials, and to throw it in the opposite
direction when it is desired to read higher
potentials such as plate voltage, grid voltage,
screen voltage, ete,

The additional current push-button on the
left-hand side, giving six current readings of
the six major elements of the tubes, more or
less simplifies the operation of the unit; and re-
I placement of the toggle switch for meter re-

versing t0 a position nearer the meter itself,
simplifies the wiring.

The Rapio-CRAFT Analyzer Chart, the first of
its kind, has been enlarred to take in all of the
new tubes and corrected for use with the new
engravin® which should follow along the lines
of the special drawings furnished for that pur-
pose.

It will be noted that changez have been made
in the method of mounting the shunts on the
rotary seleetor switch covering the current
ranges, which permit the use of low resistance
wiring, thus resulting in Rreater accuracy on
the high current measurements, The resistor
strip which is mounted on the terminals of the
meter has been reversed (from its position in
the original model) and the leads running to the
multipliers have been lengthened, resulting in
a better arrangement of the current shunts. The
additional lenwth of wire used on the multinliers
will not cause errors in the readings, and can
be done with greater rapidity than on the old
analyzer.

The most important part of building an an-
alyzer is the wiring ; this refers particularly to
shunts: use as large a size of wire as possible.

Number 12 copper wire covered with spaghetti
! insulation is really the best thing to use. This
will prevent errors in scale readings on the
high eurrent scales and is one of the most im-

portant of all points to be eonsidered. 1t is not
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Our Readers Say—

“The RADIO-CRAFT INDEX makes it easy to

d { any artlcle or topic
which appeared In RADIO-CRAFT. Without
any loss of time, you can locate quickly, the ar-
ﬁ:‘lllo nmmll. This book Is a big heip to every
radle man, '

find the exact lacation o

The
RADIO-CRAFT

INDEX

It conrains a thorough, alphaberical and ropical
arrangement of EVERY arricle and subjecs
which has been published in all the issues of
RADIO-CRAFT from July, 1929 to June, 1933

Rallo Men have conclusively proved to us the need anc

precticability for a hook which has included In it, a com-
prehensive and complete Msting of every artiele which has
thus far been published in RADIO-CRAFT. A book
which has each tpiv so sub-divlded and cross-indexed
that 8 mere glance a1 a subject will give you any nuwm-
ber of classifieations and uses of it. Por example, i
you look at tubes. you find under this topir, various sub.
titles, general, power, transmltting, photo-reilz, testing
of tubes. thyratons. etr. Every artlele or notlce in the
book has heen consldereld so deeply important that wher
You reter to a certain classification, listed below the main
tople, you will find perhaps a dozen or more articies
treating the subject from different angles. The author ix
each case In glvem—tlie exact Issue in which the artiele
appeared. and on what page it 1z 10 be found. o ar-
curately complled. by €, W, Palmer. one of radio's fore-
most wrlters. that in less than iwo minutes you can turn
to any article==needless to irade through all the issues
of RADIO-CRAFT which have becn published during the
past three years.
The RADIO-CRAFT INDEX i{s exactly the same slze &t
the monthly magazine—it has 21 Dages. It can he cors
veniently kept on file with the coples of the niagazine—
ready for quick referemce, The index 18 printed on good
Paber with self covers,

This ‘P;or;llt Is an]dho'n]y by the nublhhe'n at 25:]-) the
eony. Mail eoupon below for your copy of the RADIO.
CRAFT INDEX v i

Briefly outlined below appears only a parsial
contenss of the book

AMPLIFIERS— PATENTS—

ANTENNA SYSTEMS—  PHONOGRAPH REPRO-
CABINETS— OUCTION AND RE-
gb’:,C‘UlTs— CORDING—

coils "anp Tuning— POYER. SUPPLY anD
COMPONENTS— RECEPTION—

REMOTE CONTROL=—

COTOPEYRATIVE LABORA.
LLRES SELLING AND MONEY

TERFERENCE AND SPEAKERS AND REPRO-
HUM ELIMINATION— DUCE R8~—
KINKS— TELEVISION—
MANUFACTURING— TONE AND VOLUME
METERS AND TESTING _ CONTROL—
EQUIPMENT— TOOLS—
MISCELLANEOUS— TRANSFORMERS—
MOTION PICTURE TRANSMISSION—
RECORDING AND TRANEMITTERS—
PROJECTIDN— UBES—

USICAL INSTRU- LIST OF BROADCAST.
MENTS— SHORTWAVE AND
NEUTRALIZING=— JELEVISION STA-
NOVELTIES— TIONS—

ABSOLUTELY NOTHING WHICH HAS APPEARED
IN RADIO-CRAFT HAS BEEN OMITTED FROM
THIS VALUABLE COMPILATION

Clip and Mail Coupon Today..

l____-_-___________l

Publishing of RADIO-CRAFT Re-1e |
96-88 Fark Place. New jorx, N. V.

Enclosed you will find my remittance of 25 (check.
stamps ar inoney order acrepted) for which you are l

|

|

|
' 10 send me. po-tuge prepald, one ecopy of the '
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quite as necessary to worry about the resistance
of the wire when wiring up the multipliers, he-
cause the resistance of the wire in respect to the
actual effective resistance of the resistor is small.

Use a good solder, a very clean hot iron, and
wipe all connections immediately after the sol-
dering is completed with a brush dipped in al-
cohol. This will clean off all of the dirt particles
and resin, if resin core solder is used. Keep all
connections clean and free from dirt. Keep the
iron elean and hot, Use the hest grade of solder
vou cam obtain. Do not allow flux or soldering
paste or resin to flow onto the switch blades or
points, for this would introduce hixh resistance
contacts, and these must be avoided if accu-
racy is to be obtained.

Followingz these few suggestions and making
the changes as recommended here, will bring this
Analyzer up-to-date. and capahle of testing every
type of tube and set that is on the market today.

List of Parts
One Alden, 7-prong plug with three-foot, 8swire
cable, type 907 WLC, 1;
One Alden, adapter. type 977 DS, 2;
Three Alden, adapters, type 976DS, 975DS and

474DS, 3;

One Alden, 7 prong panel-mounting sacket, type

4217, 4:

G(me Alden. 7 prong panel-mounting socket, type

427A, 6;

Ome Alden, Univerzal type 456-B panel-mounting

cocket, 6;

One Alden, insulated screen-grid elip type 91, 7

One 3-circuit, 6-position switch. &;

Two plups, 9. 10;

Two tip jacks, red, 11, 12;

Two tip jacks, &reen, 13, 14

Two tip jacks, black, 15, 16;

One potentiometer, 17;

Six push-button switches non-lecking, 18, 18, 20,
21, 22, 23;

&ix push-button switches non-locking, 24, 25.
26, 27, 28. 24

One Junior. T.P.D.T. switch, 30;

Two S.P.D.T. switches. 31, 32;

One rectifier. 1,000 ohm type, 33;

One Weston, type 301, 0-1 ma. meter (50 milli-
volt full-scale defiection), 34;

Six Van. muliipliers for the D.C. scale, 5000
10.000; 100.000; 250.000: 500,000 ohms. and
1 megohm, 35, 36, 37, 38, 39, 40;

Six Van, multipliers for A.C. secale, 3.200:
7.500; £4,000: 212,000; 425,000 and 425,000
ohms, 41, 42, 43, 44, 45, 46

Four Van, shunts for D.C. milliampere ranges.
12.5, 2.054. .500-, .102-chm, 47, 48, 49, 50:

One Van, multiplier for resistance continuity
test, 4.000 ohms, 51;

One Van, meter dial, type 4, 52:

One 4.5-volt "C" battery. 53:

One instrument case, 9x12x4 ins.; (cover depth
1% ins. inside dimensions}. 54;

One bakelite panel, black, Tx12x fg-in,, 55:

One D.P.N.T. toggle switch, S§1.

RADIO-CRAFT ANALYSIS CHART

TuRE VOLTAGHE CUKRRENT
Full- Full-
Cath. Wav Catn. Wave
God  Ged Grid Grid 10 No. 2 4rid rid  Grid Grid w No. 2
Type Fil. IMatwe No.1 No.2 No.3 No.4 1't'r Plate I'inte N 1 2 No.3 No.4 Wir Plate
wD-11. 1 H b ) a0 oo £ 12
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4] 13 b o v 11 3 4 2z 12
42 13 R b n I3} 3 4 & 12
44 13 - 6 11 3 1 2 12
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57 13 N [ v v 11 4 1 2 4 12
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12A 13 » 11 5 oo 4 L 5
3 13 ~ 11 B kY
A . 13 N 11 4 12
OLA 13 s 1 2 k] 12
22 13 R» & 7 5 k3 1 2 0o
24 13 ® [ 7 11 3 ] < 12
26 13 = 11 5 o0 3 12 o
27 13 8 7 1] 3 2 12
30 13 N 11 . 3 (¥4 aa
32 13 ~ [} 7 3 1 Z f 50
34 L3 ~ [ 7 hi i < a0
as 13 ~ [3 7 11 3 1 2 12
36 13 ~ 6 7 11 a4 ] ¢ 12
37 13 ~ v 11 3 2 12
33 13 ~ L3 v 1t hi 1 2 12
40 13 ~ 11 o0 3 2 5o
Waunderlich 13 T 6 i 1
s 3 ~ i 11 3 1 12
46 13 Y v 3 2 ag
20 13 ~ 11 3 12
71A 13 » H 3 12
10 3 R 11 3 b2
k3 13 » 11 oo 3 12
a3 13 ® 7 11 hi 2 12 5 .r m
a8 13 8 a 7 1t 3 1 2 oa oy 12
45 13 ) 1 1 12 oo 5 ..
47 13 b 7 11 5 3 < 12 g
50 13 = 1 S 3 12 5
LA 13 ~ H 11 oo . + 2 12 55
82 13 R 0o v k]
BA R . 3
BH. d aq 3
80 13 h o b i
81 13 R oo 5 3 .
66 . 13 < oo 3 5 .
2A3 13 N 11 - - 3 12 ..
2AS5 13 " 0 7 11 b 4 b 12
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2525 14 1ps K721l Ked oo 3 Kyl vzaz Kzd .
RCA-1 13 ~ 7 3 . 2
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44 13 ~ H N 11 B ! ) 2
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75 13 ~ [ 11 3 1 12
7 13 L3 © 7 9 ) 3 1 2 4 12
78 13 » I N " 1 3 1 2 4 12
7% 13 1I";8 Gigy e Prn 50 o3 G2 G4 P12
83 13 ~ k 4 - 2
a9 14 = [ 7 L] 11 # 1 2 4 12
Uvae 13 ~ 11 5 3 12
uxee 13 N i 5 E} 12
GA 13 ~ T 1" oo 1 2 12
PZH 13 N u 7 1 k] 4 2 12
12A5 13 » " 7 v Fil 3 > 2 4 iz
6C7 13 b L3 n K 1 . 12
€D7 13 [N « o -.u 11 K 1 2 4 12
76 13 » T n K} & R 12
464 13 » 1t 3 12
845 13 ~ 1 3 12
51 13 ~ [ : ] 3 [ 2 12
1223 13 [N H 3 3
6F7 13 1 Pro w : Gy 1 rra PTs 1 u 1w 6T 1z
6E7 13 ~ “ . o Ll 3 1 f] 4 12

PPr—Pentede Plate, PT—Trimde Plate: GT
oy ~irid N 10 G o=tirid Yoo 2 Kp—Cathode Nou 1

for

RADIO-CRAFT

Trigde Grid: GP—Pentosle £orid: Py
Kuy—Cathoile Nao. 2.

OCTOBER,

Mate No. 1. P3—Plate Nn. 28

1933

www.americanradiohistorv.com

Cet ..

FREE

service

BULLETINS!

Keep up-to-date on new facts
and methods discovered every
month by other service men.

“Sylvania News” brings all the
latest news of radio sets and ser-
vicing. In every issue, there's a
tull page of useful servicing tips
irom other men in your business.

Fill in and mail the coupon and
vou'll get this valuable service
FREE each month. No obliga-
tion . , it's a complimentary serv-
ice offered by the makers of
Sylvania Tubes.

And here's a chance to cash in on
vour experience, too! Send in
vour own servicing tips. For

everv one that's printed in “Syl-
vou get a free Syl-
vania Tuhe (any type vou select
up to £2.00 in value!)

s

vania News,

THE SET-TESTED RADIO TUBE

A PRODUCT OF HYGRADE
SYLVANIA CORPORATION

R

fmmteey |

MAIL COUPON TODAY!

Hygrade Sylvania Corp. A-3

Emporium, Pa.

Dear Strs:
Please put my name on the mailing list
for vour free radio bulletin, “Svl-
vania News."”
Name

R

\ddress
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Who's night?

® Diagram of new EX-STAT
volume control that amazes
cngineers. See text below:

‘.'[‘OO radical for service men to under-
stand™, , , “Too costly to make”, , . . .
"Too good for replacement use'™. , . . . that's
what authorities told us when we worked
out designs  for the ‘“Molded-Carbon-on-
Bakelite” EX-STAT volume control.
RBut service technicians who know that good
parts and honest work pay—are proving
them wrong! What do you think? Before
making your decision, gut the new EX-STAT
replacement manual that explains diggram
alwve. It also lists essential volume contrel
lata—covering 1763 set models—that every
service dept. needs. Post card today brings
your copy FREE.

Tilton Manufacturing Company
17A E. 26th St. New York

LYNCH

RESISTORS

Universally Accepted
where the BEST is
standard

WATIONAL COMPANY. INC. -
e T

s

June 9th, 1933

r thur H. Tane
1yn '}"'-.: iacturing Co
51 Vesey =t
New York City.

Des thue
“reirl sl appreciats h::;:f y)‘!:ll:
womanpan> ng ¢ e

';:re ‘“T atteutioty, 4o that oo t

e by ased in Glling
E n@:r\‘:‘:.: e Navy cnnnrallt-

bl |'mm\i-lo ahiginant ts roil t_l;:-l-

e Know, Natiomal s 4

ol i yOUP resators furr m‘nli

4nd thoy have given fine 5

[ thamselves i sery u: o
e world, W feel that wo s
oty 5 vaying the Jightly highier

J‘:(‘-e"enucmry Ln obtain thi pers

g "

formiance.  (ordially yours.

Y cAL COMPANY Ine.
.\ATEO‘;‘AILJ James Mallen.
General Mapsger:

ardizei!

Prices sl LYNCH Reslstors ta Jobbers,
Daslers and Servicemen no higher
than prices of ordinery reskstors.

Free Descriptive Falder Upon Reguest

LYNCH MAMUFACTURING CO., Ine.
1 Vesay Street Mew Yark, M. Y.

242

OPERATING NOTES

{Continued from page 228)

half an inch above the insulating compound. in
the can containing the power pack, and barely
visible, is ordinarily eoldered to a lug on one
of the two studs that makes connection with
the common nexative return to the trans-
former and ground connections; this wire was
found to be loose. See Fig. 9, Radiated heat
from the transformer evidently caused the
compound in the can to become soft, and the
wire stub moved just far enough away from
the lug to break the contact. In turning the
set off the wire stub would be pulled back
again to its normal position by the contraction
of the mass of the compound in the can, thus
making contact again with the lug.

R. F. LaMBFRT,

11819 Ohiv Ave.

Detroit. Mich.

IMPROVING THE A. K. 55

To clear up distortion in the R.F. section
and get hetter results with a shorter aerial
in this model, adapt the A.K. 55 to use two
type 33 tubes in the two R.F. stages, replac-
ing the type 24 tubes oririnally used. Dis-
connect the wiring at the points marked X in
Fie. 10; this will lcave the eririnal bias re-
sistor connected from the low end of the
volume control to ground. Wire the two R.F.
cathodes together and solder the common lead
to the second R.F. cathode. Connect this lead
to a 60 ohm resistor and ground the opposite
end of the resistor. The R.F. bias hypass is
already soldered to the cathode of the socket.
The volume control is left as is, and works
very well. The performance of the receiver
when 60 changed will compare favorably with
later models.

WILLIAM GRESSEL,
1138 No. Huope St.,
Philadelphia, Pa.

IMPROVING THE BRUNSWICK
S14, S21 AND $31

The Brunswick models S1f, 521 and S31
sets use a chassis which may. for all practical
purposcs, be considered identical. After sev-
eral years of service work on these machines,
I find that the most practical means of over-
coming their most common fault—Iack of
volume; particularly, during the day—can
be accomplished with little or no expense tu
the Service Man.

As the reader will note by reference to Fis.
11A, the set uses an R.F, choke, R.F.C.. as the
primary winding of the second and third R.}
stage transformers. This choke is capavi-
tatively coupled to the sccondary winding by
the use of a 2.5 mmf. condenser; the ile-
tector stawe is coupied in like manner to the
third R.F. stage.

To convert this set into a much more power-
ful and eflicient machine simply remove the
R.F. chokes and wind a primary winding, P.
in Fig. 11B, of about twenty-five turns on
each of the R.F. coils. This can be accom-
plished without removing the R.F. coils from
the set.

(Note that the 2.5 mmf. condensers are
thin metal disks using an insulating material
for both mounting and insulating purposes.
These are automatically removed upon taking
out the R.F. chokes.)

CHARLES BASKERVILLE,
1922-23rd Ave.
Meridian, Miss.

WHAT IS WRONG WITH OUR
PENTODE CIRCUITS?

Some of our well-designed receivers em-
ploying type 47 pentode tubes are coming in
for their share of criticism, due to hum, dis-
tortion, blocking on loud audio signals, and
cutting off (in some instances). These com-
plaints are all due to one condition. Many
Service Men have noticed this trouble and
quickly attributed this to a defective pentode
tube and one prominent writer puts the bilame
on ‘‘gassy’ pentodes, but the trouble, which

RADIO-CRAFT
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| ensyfilling
|| by positive

[ supply at all
times. Both
conveniences
no other pen
affords. Ask
to see—com-
pare—the
Nozac® (no
sack) when
you shop for a
sackiess pen...
5.00 and more.
Other Conklins
$2.75. $3.530 and
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and more.
THE CONKLIN
PEN CO., Toledo
Chicago
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SATISFACTION CUARANTEED
= ]
Here’s a book
every Radio Man will
refer to dozens of times
every day—

RADIO NOISES

and their cure

101 SOURCED
Strest Cors

¢ ]
0 Burns B ancas

o
"o "":c:'?.‘,’,\‘,pldu.

A Valuable RADIO BOOK!

liERE is one radio book that answers every

conceivable question on interference. It
contains 76 pages, 8%x1l inches, chock full
with wiring diagrams, drawings and photoe
graphs showing where interference originates
—how it is distributed. and how to eliminate
it. This is a wealth of information needed by
every radio listemer, dealer and Service Man.

Send fifty cents in stamps
or check for this book.
RADIO-CRAFT MAGAZINE
96-98 Park Place New York, N Y,
1933
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is becoming genecral, is due tu neither of
these causes.

When a ty¥ype 47 tube suffers a slight de-
criase in mutual conductance and is used in
a reeeiver, ten minutes after it is put in
opsration the set begins to hum, being ac-
ce mpanied by blocking on the louder notes:
somatimes the set stops dead, a hum only be-
ing audible. Service Men have been "getting
away with it”" by replacing the pentode (which
dies not test weak in a tube checker, thus
curifdg this trouble for a few months; some-
times a new tube will correct this fault for a
few days only,

To quickly ascertain if the receiver will cut
off in service, momentarily swin¥ the pentode
control-grid positive by shorting the control-
£rid to the screen-grid in sets having a re-
ecistance-coupled input to the pentode: put a
45 V., battery in series, momentarily, with the
secondary in receivers which use a transform-
er-coupled input; or, read the pentode plate
current when first put in operation and note,
after ten ur fifteen minutes, whether the plate
current risis 50% or more and stays there
for a half-minute or longer—this would defin-
itely aseure that this set would emt off in
serviee. At this inereased plate current it
hums and sometimes cuts off,

The Phileo 50 and 90 models are indieative
of the above trouble. A Philco 47 tube was
used, having a change of 5 when tested in our
1ube checker as compared to 7 for a4 new one.
The st would cut off, and hum, and distortion
was present, but when this tube was put in
a set of a certain other manufacturer, it per-
formed normally. How ean this tube be de-
foetive?  Inserting a new hentode guickly
cur«s the trouble, but it is sure to occur
arain.

We have, after considerable time, traced
this trouble to a faulty pentode cutput cir-
cuit. At a &'ightly reduced mutual conduet-
ance, the conditions become favorable for this
tuhe to becomre an oscillator, due to it work-
ing into a hirh impedance load (7400 or 8000
ohms being recommended for maximum undis-
tortad output for the type 47), This hixh im-
mdance between our plate and screen-grid
makee this tube circuit oscillate very easily.

Althoush the normal plate current for a
tube usdad to check this condition was 25 ma.,
it graduszlly crept up until after five minutes
it had reached 50 ma., and in seven minutes it
was up to 70 ma.: the screen-prid was red
hot at thise currents, as it too was passing
cunsiderahle current—6 ma. being the normal
gcreen current, while after seven minutes it
was up tu 66 ma. This is quite an overload
on the puwear plant, resulting in considerable
drop of veltage on the remaining tubes. The
hum is due to the filter chokes being satur-
ated, with resultant Joss of inductance; the
A.F. distortion is due to cutput transformer
ccre saturation,

In poorly desixned sets, this oscillation can-
not take place due to the low impedance of
the plate lond; the rexistince of the wire is
also wreater, since smaller wire would he
used, which also tends to dampen oscillations
if present.

Tc stop this oscillation we can do only twe
things: (1) b wer the load impedance so os-
cillation would he impossihle: (2) or. intrn-
duce resistaNce to suppress oscillations in the
cirenit. We would not congider using a lower
lcad impcdance, as that would be poor de-
£ign, 80 we mist insert resixtance in the cir-
enit betwoen eereen-grid and plate in a way
that it wiould not impede our voice currents.

To definitely cure this trouble sce cirenits
A, B, and C. in Fig, 12; the following notes
fully cxplain these circuits.

Firure A. To be incorporated in receiver
when being designed. Resistor R1 has a
value of about 1000 ohms, depending on the
biceder curren'. and R2 is about 10.000 ohms,
That would give about 245 V., on the screen-
¢rid and 270 V. on the plate. The resistance
value is sufficient to suppress the oscillations.
Jepending on the impedance of the output
transformer jrimary. High impedance re-
quires the usc of a high value of resistance
for R2: low impedance. a Jow value. This is
a very satisfactory cure,

Figure B. Philco Model 90, using a single
47 tube. For R, a value of 5000 ohms is sat-
isfactory. A higher value would make the
circuit more #table, but an excessive voltage
drop would lower the screen-grid voltage. A
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condenscr value of about 8 mf. is required to
filter voltage supply ripples in this case, as
it will be noted that the voltaxe is unfiltered
at this point. This, too, is8 a very satisfac-
tory cure.

Figure C. Philco Model 90, using a single
47 tube. Resistor R measures 5000 ohms.
A higher value is desirable, but not permis-
sable due to depriving the sereen-grid of some
voltage. A resiztor of lower value would not
be =table. Th's cure is a very simple one.

Parumount Radio Service,
C, A, Raditus,
65 Hanover St.,
Wilkes-Barre, 'a.

SPARTON MODELS 62 AND 63

'ith the Model 62 and 63 Sparton a 3007
saving in the price of a set of tubes. together
with #¥recater range, more power and inereased
all-around  efficiency  will be experienced if
the old 401 Kellogg tubes are replaced with
the new type 485 fast heaters.

New 5-prong subpanel sockets are substi-
tuted for the old 4-prong type, and the heater
circuit is wired bencath the subpanel. As the
old sockets have the neutralizing condensers
mounted directly on them it is necessary 1o
leave them in the set and install the new
suckets on the subpanel above them.

If trouble is experienced in newtralizing
this =et. be rsure that the mneutralizing con-
densers will open sufficiently, If they do not.
a piece of paper inserted under the spring
will do the trick.

The tuning condensers on this model also
need attention as they do not keep alignment
on all frequencies. The compensators should
be adjusted at a hirh frequency and the out-
side plateg hant to align at the low fregueney,

CROSLEY 601 BANDBOX

In the Crosley 601 Bandbox. power and
selectivity may be increased if the first stame
balancing condenser is shorted out, If this
set is excepticnally broad tuning be sure thut
the rotor plates of the variable condensers are
meshing properly.

Valley Radio Co.
Roy 8. Lund,
603 5th Ave.,
Valley City., N, Dak.

ZELTON MODELS 746 AND 747

A complaint was recently made about =
Zelton (l'ierce Airo) receiver, The customer
«xplained that the set was quite noisy. The
nature of this noise was a slow putt-putting:
very little volume could be obtained without
running into this nvise. The set was cheched
and all voltages seemed to be O.K. It was
found that when a 1 mf. condenser was placed
ucross one of the 8 mf. fiter condensers the
reception improved immediately.  There are
two 8 mf. condenzers (encased) in this madel.
‘These wire removed from the chassis and
checked: one wars found to be defective and
the other on the verge of breakdown, These
were replaced and the recciver began to func-
tion us it had never functioned before, accord-
ing to the customer’s statement.

James L. Hoard.
1246 FEddy St.,
Providence. R. L

4 P. A. AMPLIFIERS

(Continued from page 236)

The amplifiers described in this article have
heen selected as typical examples of maodern
power amplifiers available for various classes
of P.A. work. However, an article of this
nature is naturally restricted due to lack of
space and therefire it has heen necessary to
omit the discussion of 6 V., automotive-type
amplifiers and several other distinctive types.
If any of the readers of Ramo-Crarr desire
specific information on types of amplifiers not
deseribed in this article or if additional in-
formation i8 needed concerning the ampli-
fiers ehown, the author will be very glad to
furnish the data,
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Good-bye M.
Fuss and Fumble”

Here's a High Grade
Analyzer at a Low Price

SUPREME
ANALYZER

333
33050

Dealer's Net Cash Whole-

sale Price.. i,

Give those tramps "Fuss and Fumble” the
air.  Junk that cheap inadequate tester that
is holding you back and making your service-
work incomplete. incficient.  Supreme brings
you a high grade analyzer at a low price that
any “Radiocrafter” can affard—and onc that
can be compared with any instrument at any
price.

In addition to the exclusive FREE REFER-
ENCE POINT SYSTEM OF ANALYSIS, it
is 4 modern Analyzer. combined with a point
to paint tester, and achicves (1) complete
point-to-point  resistance, voltage, and ecur-
rent analyses; (2) tube testing from the radio
sacket with self-contained grid shift hattery;
(3) capacitor leakage tests, including electro-
Iytic capacitors; (-4) usc of head-phones. loud
speakers, microphones, etc., connections for
all miscellaneous tests, and (5) six range
vutput meter available for convenient use
without the necessity of troublesome output
adapters.  Provides A.C., D.C.. M.A.. output
ranges of 0/5/25/125/250/500/1250 mils
ur volts; Resistance ranges of 0/1,000/10.-
0007 100,000/1.000.000 chms; and capacity
ranges of 0/.125/1.25/12.5 mfds. All read-
ings direct on meter—no charts, A time-
saver and moncy-maker that will be daily
remembered—long after its present “Depres-
sion-Price’” has been forgatten.

Order at today’'s low price to procect
against matenal price increase,

Ask your _iobber- for demonstration—
Write for Supreme new Catalog.

SUPREME INSTRUMENTS
CORPORATION

473 Supreme Bldg.

Greenwood, Miss.
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NI. H

R Test Unit

Contains . Hl Seven * Features

Thasiest Tester tn 'se Ever Daovieed—3aIl avitening
autotiatne. With selector switehes,  Xoo plusgime of  ean-
aections into jaeks. No o wumplicated direction-,

*Will Never Be Obsolete—Contuln: kit for 8 and 0
pratg  tubes.  Anabyzer cable s ten 10 onnditor.,
Switehes have additional polnts for rescrve.

*New 6, and T I'ull o™
for An: lug.

prong Rure Addapters

CResist awe-Voltage Selertors—providde complete re-i-tanee
aml soltage analy.c. between any two points. Any part
of cireuit may be used as a reference polat.
*Carrent Selector—provides for eurrem
various  cireuits  for  weumal  current-ioltage
Momentary switches protect meter.

“Arearate Tube Testing—Using
~altche- ane battery,

measuyements  in
unalysis,

standard  CGrid-Shiet

My 3¢ [".ed with Multitester or any other multiple
reading ineter.

Priced $ l 8 5
at only

List $25.00 To Dealers and Servicemen

Acwilable in knock-iown klt, $10.85 net.

Complete Multl-fesd —8uper<te<t Vorihinadion fn conn
leathierette carrying ca-e $34.50 et to Dedlers
Servioemen,  La-t 8500,

Bend for FREE geerri

B TR TN

Radio City Products Company
48 West Broadway New York, N, Y,

Give SERVICE

+ « « « With a Small Inventory

Here is the hest Volume Control I’roposi-
tion on the Market. Here are the reasons
why!

1. O\’(- 400 “exact duplicaie’
in the “X" xeries

2, Yet with 51X controls in the originat-
AD-A-BWITCH-SERIES {77 ~etx can
be serviced,

3. By combining controls in both lines
any requirement can be met with
minimuim stock investment,

4. Clarestat with its two scparate lines
offers the widest range of controls to
choose from.

5. Clarostat Contrels are  inseparable
from Quality Serviee Work

Claro-tat 'X' line ha- aver 300 eontrols

—evat s 1o electrical overall resistame
shafy demeth, and wall fit fnte esact

controls

to chon-e from
taper hi-hing.
B IR TN

Vlarostal — Ad A-Swijth line  comn the s im
atihits with manimum <t ne-tmer Series W gre
Wounh abtalnahle from 50 1o ot Tun. sere. 4
et composition  clementy  oltamable trom Tome ta
S ol Dt e obtaitable theoall tepers—
in- uluul Shaft 12" donge Wide use s andicatod e fol
|u\\- N nil1 service 2N <ot 2% ] ardire 1w
et \\-_., TTosets; SO0 B sete: et et

”54‘ NEW CONTROL

REPLACEMENT CUIDE

: i
XJ ON REQUEST

CLAROSTAT MFG. CO., INC,,
287 Neorth Gth Street. Breoklyn. N. Y.
A-A SMITCH v migingted v Claaostas,

fREE RAI

1934 RADIO CATALOG

Write for anr new Intnlrllt Dow g (e o most com-
rdite 1 o batest oo 1 ey n'x suppliex, re-
placerpent part< sl lowet whed 1 pIrices

ALLIED RADIO CORP.
835 W. Jackson Bivd. CHICAGO
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|AN AF. AV.C. CIRCUIT

{Continued from page 216)

l settings for varieus parts of the program. This
form of anticipation ix not readily obtainable
in an automatic device unless a complicated
delay circuit is devised or the program actually
recorded on a record or wire and transeribed
a part of a second later, the delay in either case
being used to allow for automatic adjustment of
the circuit attenuation or net gain.

Figure 1 shows u method of obtaining auto-
matic control of wvolume but without anticipa-
tion. To understand its operation consider the
conventional bridee civcuit formed by resistors
1. R2, R} and R4, It is obvious that if the
bridge is  balanced, that is, R1=R2, and
Ri=R4, no signal will appear at the cutput
terminals when one i- appliel at the input.
Conversely, if the bridyge is unbalanced a signal
will uppear. Figure 2 shows the relation of
output signal for various conditions of bridge
bulance, with constant input signal. (Note thuat
transformers ‘T3 aml T4 are used to transfor the
impedances R3 and R4 to the bridge circuit and
may be considered as absent with R3 and RU
connected directly to the bridge circuit. 'These
tran~formers were added for reasons to be men-
tioned later.)

Since mwost studio bus and telephone circuits
are 500 ohms all arms of the bridge are made
500 ohms. This grives a total bridge impedance
of 500 ovhms for the balanced condition and only
slightly lower for an unbalance, Naturally to
effect & cuntrol over the level of the outgoing
program, it is necessary to make one of the
arms (R4 in Fig, 1) normally less than that
requircd for a balance, and to have this arm
automaltically approach a balance as the input
level is increased. The obvieus and correct way
to control this balance is by the use of the
sume, or a similar current as that in the opera-
tor’s volume indicator meter. Accordingly, the
one arm, R4, of the bridge is constructed of
heaters, or filaments, in which there is great
increase in filament resistance with #n increase
in the controlling current flowing through them.
This controlling current is D.C. separate from
the audio being controlled but bearing a direet
relation to the level of the signul applied to the
bridige input. A control over the output leve!
i« thereby cffected,

Isolating the A.V.C. Current

Upon consideration of the system it is obvious
that the controlling current and cireuit must be
elfectively isolated from the audio in the bridge.
'lhh is beat done s shown in the diagram, Fig.

. where the arm R4 s divided in tweo parts andd
fulmlmz a separate bridge with the secondary
of T The control current «D.C.) then enters
the mid tap of the tran~former and filumoent
cireuit which is thus completely baluneed with
respect to the awlio system. The two filuments
of R4 approximately the

are sime.
The use of the tranformer, T4, is thercby
explained  as  an  aecessory te present  inter-

action between signal and control. Unit T3, an
vauivalent transformer to TL, is nsed to main-
tain symmetry in the audio bridge.

The controlled output of the bridge, taken
from T5, may be amplified to restore the lovel
to original average value found at the input of
this A.V.C. system. Figure 3 illustestes the
coniplete operation of the A.V.C. and shuws how
the lowl passages are crowded into the limiting

range of the succecding lines and apparatu:
just as the manual operation would provide.
This crowding iz obtained withont sacrifice of

the artists musien]l eapression because there -
still a dilferenee remaining between the various
degrees of lowdness as shown.

Concerning the opervation of this deviee there
are two requirements in addition to that of
~imply  cuntrolling the level,

(11 1t must adjust itself quiekly
sudden  application of  strong
notice by the listener.

(21 It must operate slowly enough to avoild
distortion of the awlio frequency save form at
low freguencies,

[t is known that the londness of a signal is
not appreciated by the average human our unless
the duration is about two-tenths of a second.
The automatic control thenr must operate in less
time, say once-tenth second. One  tenth-second
also satisfies (2} above, sinee it is much slower
than the lowest audio fregneney used in present
communicatinn  ermipment

enough on
input to avoid

RADIO-CRAFT
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The
AMERICAN ANNEX
MARKET ar SIXTH

Food has made
Reputafion

Chuer

COFFEE
HWMNTIL

LHOP QPN
MIDMIGHT

MAILING LISTS

Pave the way to more sales with actual
names and addresses of Live prospests.

Get them from the original compilees
of basic list i nformation—up to date—
| accurate—guarantced.

Telt us about your business, We'll help
you find the prospects. No ob.
ligation for consultation service.

FENCe
iling

Gives counts and prices on
8,000 lines of business.
Shows you how to get special lists by tee-
ritories and line of business. Auto lists of
all kinds,

Shows you how to use the mails to sell
your products and services. Write today:

R. L. POLK & CO.
Polk Bldg.—Detroit, Mich.

Branches in Principal Cities
World's Largest City Directory Publishers

THE
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—The Hotel Royal—

The HOMELIKE Hotel of Philadelphia
at Broad St. & Girard Ave.
Philadelphia, Pa,

Combines every convenience and home
comfort wil—eommends itself to peo-
ple of refinement.

WITHIN 5 MINUTES OF CITY HALL
Rates as low as
[$1.50 $2.00 $2.50-—Single ]
2.50 3.00 & up—Double

We make it vur business to please

L e Ask for Mr. Thatcher, Myr.

Read the announcement on page 198 alout the
new 1931 OFFICIAL RADIO SERVICE MAN-
JAL. This is the greatest book of the year for
Hadio Service Men.
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The delay in this brid®e system is obtained
in the correct construction of the heaters. R4,
and the device which supplies the D.C. to vary
the resistance of the heaters, The heater-ree-
tifier system is required to complete about 75
per cent of its final readjustment about one-
tenth second after application of a change in
input signal.

Because of the wide range of contrel offercd
by this simple bridee circuit the entire deviee
may be contained on a standard speech input
panel ,19 x 14 ins. high, comparing in size to
the conventional studio amplifier. The controls,
which are few, may be arranged with the tubes
on the front of the panel. A single stake am-
plifier also can be contained on the panel to
bring the averaxe of the controlled output back
to the same as that at the input.

Althourh this method of A.V.C. is obvious
and simple, there are certain precautions to be
ohserved in its construction.

11) The A.F. signal in the bridee circuit
causes heating of the controlling filaments just
the same as does the controlling D.C. To aveid
having the audio effect a control over itself
through its heating of the filuments it is neces-
~ary to make the controlling D,C. much larger
than the effective value of A.F. in the filaments.

{2) Unless precautions are taken, it is pos-
sible to increas¢ the input signal to an
abnormally high value, causing complete balance
of the bridge and zero output. A further in-
erease would then result in an unbalance in the
bridge in the opposite direction. with R4 being
Freater in resistance than R$, and a subseyuent
loss of control. To avoid this effect, a limiting
device must be placed on the ¢ontrnl rectifier so
that its D.C. output cannot excced a Epecific
value, this value heing slightly less than that
required to completely balance the bridge.

Automatic devices for econtrolling eircuit levels
ure of great assistance in recording and hroad-
casting where there is need for constant super-
visien. Such devices are also important features
in theatres where the ¢reat variety of films be-
ing shown have a varicty of methods of record-
ing and as many different recording levels.
The device described in this article is one of
the simplest and least exbensive means of ob-
taining this automatic supervision. It is obvious
tuo, that in commercial communication syatems,
toll lines, transoceanic service, ete.. where as-
rurance of continuous level is po important the
device described will be of great advantage.
This scheme, which operates entirely on audio
«ignals is not to be confused with automatic
rolume control used on radio receivers, ay the
latter, operating on carrier sirength, has the dis.
tinet service of compensating for carrier fading
or differences in carrier amplitudes.

It is possihle in some applications of this
A.V.C. to avoid the use of a rectifier by apply-
ing the amplificd audio signal directly to the
heater circuit through a proper transformer.
The heater circuit then must be carefully bal-
anced,

There are many other possible methods of
operation. For example, it is possible to adjust
this device to give constant output level for
wide ranges in input. Such an applieation
would be wuseful in the regulation of power
+upply systems or in maintaining constant out-
nut from oscillators or devices delivering test
~ignal-.

MULTI-PURPOSE TESTER

(Continued from page 238)

“ma. position to read 0 to 1000 or 10.0600 ohms.
Reristor R1 measures 4.600 ohma. Resistor R2
is a special rheortat, one-half of which measures
60 ohms and the other. 950: this permits the
circuit to be compensated for variations in “C"
battery voltage when reading low values of re-
ristance. Ruexistor Rs is used only when supplied
with the meter; the length of the shunt leads
must not be shortencd, The information in
parentheses refers to the dotted portion of the
vireuit.

The high-grade meter used in this instrument
indicates 5 V. and 1 ma. in A.C. circuits, and
50 millivolts and 1 ma. on IL.C., at full-scale de~
flection. The connections at B follow the circuit
~hown at A, in Fiz. 1: the only difference is
that the wiring to the gang-switch, ete., is more
clearly indicated in B.

This new instrument is too versatile to be
classed as merely a Service Man's tool—instead,
it should find a place whervver test apparatus
i~ used,

RADIO-CRAFT for

OCTOBER,

A 26W. P.A. SYSTEM

(Cuntinned Jrom page 217)

type 78 tuhe V2, The LF. coupling coils
L3. L4, and L5, are accurately pre-aligned at
1756 ke. It is, therefore, unnecessary to use
an cxpensive oscillator or output meter to
“peak” these transformers. The output of the
first-detector is passed through the two stages
of the LF. amylifier which also employs two
type 78 triple grid super-control tubes, Vi
and V6. The oscillator circuit utilizes a tyne
37 tube, V3, the grid circuit of which is so
tuned by a special tracking condenser, CGd
(one of the sections of the 4-gang condenser)
as lo maintain an exact 176 ke. difference
between the R.F. and oscillator signals,
throughout the entire wave band. This type
of eoil, L2, together with its associated track-
ing condenser. eliminates the cust. and the
“tricky™ installation (not to forget the ad-
justment) of a number of *“padding” econ-
densers and resistors ordinarily used in single-
dial-controlled superheterodyne receivers.

The first LLF. transfurmer, L3, is furnished
with a copper disc between the lattice-waund
primary and secondary; this disc reduces th:
coupling and increnses the aelectivity of the
first LLF. atage. Both L4 and L5, I.F. trans-
formers, are “tightly” coupled (without the
copper disc} to provide the necessary fat-ton
response curve 8o essential for the cqual am-
plification of all signals throushout the LF.
wave-band, The second-detector input coil.
.5, has both ends of its center-tapped sec-
ondary conneeted to the diede plates of the
type 85 duplex-diode triode tube, V6, which
ncts as a full-wave push-pull detector-ampli-
fier and automatic volume control tube, all in
one,

The A.V.C. action js produced by impress-
ing the reetified voltage =et up across
resistor R13 (and its ¢ondenser C20) to the
grids of the R.F. and LF. tubes V1, V4, and
V5, through resistors R2, R7, R8, and R14.
Coundensers C2, C7. and C8 keep the A.F, eom-
ponent of this rectified voltage from the grid
eirenits of the R.F. and LF. tubes.

The visual tuning mcter, VTM in Fig. 4, is
eonnected in scries with the primary of the
first LF. transformer in the plate circuit of
the first-detector tube. This tuning nieter
arrangement makes it possible to tune exactly
to station resonance, while still retaining the
inter-station noise suppression feature. The
volume control, R1, may alsv be used as a
sceneitivity adjuster (the volume then being
controlled by the phono.-radio volume control
in the input mixer control box unit). By
varying the bias on the R.F. and LF. tubes
the overall scnsitivity is so contrulled as to
regulate the amount of noise picked up. This
adjustment “cuts off'" all of the background
noise and permits stations to be tuned in
withuut any accompanying annoying electrical
dizrturhances,

The power supply filter system of the tuner
consists of three, 8 wmf. -eclectrolytic con-
densers, C15, C16, and C17, connected across

the terminals of the two 30-hy. filter chokes, .

Ch.l and Ch.2, and rround.

Both the "H<4-" and “B—"" leads, together
with 6.3 V. filament supply lines, are con-
nected to the tuner pluy, TP. By using this
ingenious arrangement the same filter system
of the tuner is employed with both the 110
V.. A.C. pack and the 6 V. motor-generator.
This economical circuit arrangement permits
the use of one filter system to serve two
purpuses. No changes in the filter circuit are
necessitated even if the tuner is constructed,
or purchased, for only one mode of operation
(exclusive use from either 6 V., D.C. or 110
V.. A.C.), for in that case one of the packs
is omitted while the filter system is used with
the other.

The Power Supply

The schemautie cireuit of the power pack
used with the ~uperhet. tuner while operating
from 110 V., A.C. is shown at A in Fir. 6.
The specinlly designed power transformer.
PT1. is equipped with a 6.3 V., A,C. winding
capahle of furnishing 2 A. at 6.3 V. for all
of the heater-ivpe tubes employed in the
tuner.

A highly efficient motor-gencrator, with a
special filter, i¢ mounted directly upon the
tuner chassis and furnizhes all of the neces-
sary "B voltares te the tuner while it is
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DEALER PROFITS RISE IN
N. U. TUBE PRICE BOOST

National Union Radio
Corporation of New
Yori{ has taken a defi-
nite step to protect the
profit margin of it
service dealers and as-
sure the continued
superiority of Na-
tional Union tubes in
a list price advance of
ten cents  per tube
over the gencral level
Regular  dealer  di--
counts of 40-10%. shop
equipment offers und other sales features
are retained.

H. A. Hutchins. (eneral Sales Manager,
states that the program is the result of in-
tensive field study carried on by National
Unien for more than a yvear—

oA TCNNS

UAfter interviewing hundreds of dealers
and service men and tabulating thousands
of questivnnaires since early 1932, we
raised prices in answer to overwhelming
demand,” said Hutchins. It must be re-
membered that the majority of National
Union tube replacement sales are made
by radio servicemen and eervice dealers
whose selling cost- are necessarily high.
These aceounts must maintain a decent
profit margin to cover operating expenses,
Radio tubes are the biggest source of
revenue to the service dealer., We have
felt the public needs competent service
and is willing to pay a fair price. In addi-
tion, service outlets must he assured of
consistently high quality to be ahle to
fully guarantee their work. In our opinion
there dealer: merit help to protect their
position.”

“"We recoxnize that selling prices had
slumped below the margin of sefety, a
condition which inevitably leads to cut-
ting costs, As a direct result any or all
of a number of abuses result:—cutting
factory wages: use of inferior materials,
elimination of essential engincering tal-
e¢nt: lowering of inspection standards;
limiting replacements, In brief, unsound
methods designed to make tubes cheaper.”

“We refueed to compromise with National
Union superior quality.”

National Union is the most profitable tube
line. You need these tubes in your busi-
ness. Write for special bulletin 'Eleven
Reasons Why”

NEW! AUTO RADIO MANUAL

| Tn response to a demand for an Auto Radio

Service Manual, National Union has pro-
cured such a book for its dealers. Diagrams
and service notes on old as well as new sets,
installation data. noise suppression infor-
mation, characteristics of B eliminators
are included in contents. Write for details
of free offer.

Natiomal Union Radio Cerp..
of New York, 400 Madison Avenue,
New York City.

:{Ie:}m:lu a;dba:t'he’fo“:m‘r‘xl.'m l::l]i:
Name.
Ktreet
clhiy State.
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PRECISION RESISTOR CO.

334 Badger Ave, Newark, N, J,

New!
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1 being operated from a 6 V. storage battery.

The connections are shown at 13, Fig. 6. The
"B supply unit is characterized by its
trouble-free and noiseless performance. Spe-

cial, self-cleaning copper-and-graphite brushes
prevent the commutator r:n® from hecoming
unduly worn or clogged. The use of ball bear-
ings and a sealed-in lubricant in the construc.
tion of the mutor-wenerator, make it possible
to run the unit for thousands of hours with-
out any attention,

Not only is each component of the motor
separately shiclded but the entire unit is com-
pletely enclosed in a metal case. as well, to
avoid eleectrostatic and electromagnetic dis-
turbances. No unusual brecautions need be
taken to prevent the sensitive superhet, tuner
from picking up extrancous interference from
the motor-generator, unless it is impractical to
properly econnect the tuner chassis to a water
ripe or other good ground: in that ecase, it
is advisable to thorouxhly shield and ground
| all of the storage battery leads running to the

B unit,

} The special motor-generator filter. shown in
Fiz. 6 I, is composed of two, § mf,, 500 V,
dry electrolytic condensers, C23 and C24, a
15 hy. filter c¢hoke, Ch.10; an R.F. choke,
‘ R.F.C.1 prevents any disturbances originating
in the motor-generator front reaching the
filter system of the tuner.

List of Parts

Tuner Unit

One 4-gang superheterodyne condenser,
mmf. Cgl, 2, 3, 4;
| One mica condenser, .006-mf., C1:
Five tubular paper condensers, ,1-mf. 100 V.,
€2, 4, 5, 6, 14;
| Two paper condensers, 4-section, .25-mf., 300
i V., €3, 7, IR, 19 and C38, 9, 11, 13;
One mica condenser, 500 mmf., Cl10;
One tubular paber condenser, .02-mf., 400 V.,
Ci2;
One clectrolytie condenser, triple 8 mf., 500
V.. C15, 16, 17;
Two miea condensers, .001-mf., C20, 21;

One paper condenser, 1 mf., 200 V., C22;
One CRL potentiometer, 10,000 ohms with
special taper and A.C. switch Sw.1, R1;
One Lynch metallized resistor, .23-mex., 1 W,

R2:
Two Lynch metallized resistors. ,1-meg., 1 W.,
R3, 15:
One Lynch metallized resistor,
1 W, R
| One Lyneh metallized resistor, 5.000 ohms, 1
W. R5:
| One Lynch metallized rvesistor, 2,000 ohms,
1 W., Ri;
One Lynch metallized
1 W.. R7:
Two Lynch metallized resistors, 40,000 ohms,
1 W,, Ry, 11;
} Two Lynch metallized
2 W, R9. 10
Three Lynch metallized resistors, 0.5 mes., 1
w., RI12. 13. 11;
One wire-wound, center-tapped
| ohms, 2 W.. RCT:
One antenna band-selector coil and shielil, L1
One detector and oscillator mixing coil, with
plate R.F, choke and coupling condenser
CL2 and shicld, L2:
One first LF. coil, with shield, 175 ke.. L3:
One second LF. eoil, with shield, 175 ke., Ld:
One third LF. coil, with shield. 175 ke., L5:
Twae Remington filter chokes, 30 hy., 500 ohms,
40 ma., Ch.1, Ch.2;
Two LF, chokes, 16 mhy., I,F.C.1, LLF.C.2;
One Readrite visual tuning meter, VTM:
One post assembly, Ant. and Gnd,, BP1, BP2;
One post assembly, output, BP3, BP;
One heavy-duty battery switeh, Sw,2;
One Coast-to-Coast drilled chas-iz: Assortment

350

1,000 ohms,

resistor, 50,000 ohms,

resistors, 7.300 ohms,

I

60

resistor,

of  necessary  hardware, including  tube
shields, sockets, tuning dlal, escutcheons,
ete.

110 V., A.C, Power Supply

One Remington power transformer, type K670,
PT1:

One Lynch metallized resistur, 1 5-mez.. 1 W.,
R16;

One fuse, 2 A, F1:

Assortment of necessary hardware.

6 V. Battery Power Supply

One Remington 6 V. motor-generator,
E670, to deliver 250 V. at 45 ma.. MG:

One Remington A" and "B™ filter for motor-
generstor;

type
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Build the NEW

MINIDYNE

Short Wave Receiver

that works without ground or aerial. A real
portable battery operated set that works with
one tube and the newest miniature earphones.

Complete Construction Detailsin the
October issue of

SHORT WAVE CRAFT
FOR 25¢ A COPY

:;|
|| M

peceni Al
I | lul%;

At Al 4.Color Cover
Large 9°x12” in Size
Newsstands Over 200 lliustrations

1 APIDLY lnecreasing each day are the number af ex-
periments  jn the  Short-\Wave  field—itev lapmenty
shivh ate bringing to this branch of radle theusanls of
new  “thrill seekers.” Experimentefs. as In the wvarly
days of Radin, again have the opportunlty ta helng abut
stierinEz  new  inventiops, Read, in SHORT WwWave
CRAFT, the Experimenter’s Magazine, how you cgn buill
yoilf own Shorl-Wave Seis. beth transmitters and recele-
ers. SHORT WAVE CHAFT 15 excluslecly a short-wave
magazine—ihe kind you have wished for su lons.

Feature Articles in the October Issue

A Power Amplifier For The Beginner's Trans-
mitter—Second article of a sertes on amateur
transmitzers, by Leonard Victor, W2DIN.

World-Wide Shorc-Wave Review, edited by
C. W. Palmer.

The Evolution of Ultra Short Waves.

A '53" 1-Tube TWINPLEX—One Tube Setves
As Detector and A.F. Amplitier, by J, A,
Worceseer, Jr,

A Porrable 5 and 10 Meter Transmitcer-Receiver,
by L. L. Hotsenpller.

The "REX™ Portable Superhet $-W Receiver—
a  S-tube,  battery-operated set of the latest
design, by Clifford E. Denton and H. X'. Secor.

The “RT" Beginner's Transmitter, by George
\W. Shuart, W2AMN-W2CBC.
llow To Calibrate The Monitor.

Best Shart-Ware STATION LIST in ¢ach isswe.

SPECIAL OFFER COUPON
SHORT WAVE CRAFT RC-10
98 Park Place, New York, N. Y.

GET ACQUAINTEDO OFFER
O Az mer your Speefal Offer, | enclase $1.00 (Canuha

and forefgn £1.200 for which enter my ~ubvieription to
SHORT WAVE CRAFT for 8 mwonths. (I understaad
thal ¥our redulat fate for a Year's subseribtion 1+ $2.50 )
O Mail me a ~amplg cony of SITORT WAVE CRAFT far

whleh I enclose L3¢ (U7, Stamps or coln aveented).

Name

Address

L Ktate ... e

for OCTOBER,
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One Lyneh metallized

W., R17;

One “on-off’" gwitch, Sw.1;

Asrortment of necessary hardware.

An additional 25 mf., 20 V. electrolytic con-
denser, C, and an R.F. choke, R.F.C.2, in the
—"" lead keeps ignition interference from
the power and filament supply of the tuner
(particularly, if broadeast siwnals are being
picked up while the car is in maotion}.

1t should ke noted that if a radio tuner of
any type is to be used with the amplifier de-
scribed in  the preceding issue, it is then
necessary to also equip the 6 V. motor-gen-
crator emploved with the amplifier, with a
ruitable filter system similar to the one de-
ser.bed above

Detailed information eoncerning the ac-
cessories which campliete this power amplifier
rystem will appear in a subsequent issue of
RaAn1o-CRAFT. Meanwhile, radio technicians
will find it convenient and profitable to build
the radio tuner described above, preparatory
te eoncluding the construetion of the power
amyplifier rystem,

res;stor, 0.5-meg., 1

"SELECTIVE ANALYSIS"

(Continued yrom page 238)

very complete chart is furnished showing the
prongs connected to the various electrodes on all
tubes available today and this chart can be ex-
tnded indefinitcly as different combinations are
uscd so that the material replacement is largely
confined to a } rinted picee of paper.

The tube selector mounts by means of a pair
cf pin tips on its lower side which engzage with
blank jacks «n the standard model 665 measur-
ing unit. These pins will also fit into the top
pair of jacks an the model 660 analyzer, the
mcde! 663 volt-achmmeter and the model 664 capa-
city meter. The jacks which are used for this
mounting are -till usable otherwise since exten-
rions bring thize connections out to make them
available where cannections to these jacks are
reguirad,

And there i+ no reason why one cannot use
these units with any analyzer, of whatever vin-
tage it may be. A pair of holes to take the
pins on the selector will allow it to be mounted
«n the case or the panel of an older device and
immediate mensurements of current, voltage and
1¢sistance may be made as in any method of
analysis and within the limits of the ranges of
1he particular instrument available. It is be-
Heved that this method of attack is a far more
kgical ane than that of rebuilding a unit since
rebuilding  only  defers  obsolescence : the pro-
cedure followed in “'selective analysis” climinates
it. The modi]l 688 tube selectors are obtainable
scparately oF in groups as may be required. It
is belicved that through their use a more intel-
Jigant ~urvey can be made of any radio set as
compared to the older, less flexible methods.,

INFORMATION BUREAU

(Continwed from page 230)

from 30 to 35 ke. This beats directly with the
eryvsial, thus producing a resultant frequency
at ite output, ranging from 0 to 5,000 ke. The
indicator is a rectifier stare with  associated
gain controls, and is used to mix the various
enerries tn be compared, and to indicate on
a millinmmeter placed in the plate  cireuit
when the two comparwl frequencies are at zero
beat.

The heterodyne ozcillator is a ealibrated oscil
lator with a frequeney range of from 100 to
2,000 ke, Whin mensuring signals within its
fundamnta]l range, it is used as a channel
identifier. On hirh frequencies. its use i8 some-
what difforint, and it will be discussed further
undcr "Method- of Measurement.™

Only one multi-vibrator, the 10ke,, is used in
the actual moa~uring.  The others are us
calibrating purjw~es,  The 90 ke, multi-
js ured to  ealibrate the heterodyne-frequeney
orcillator.  After the 90-ke. points have been
located, the 10-ke, multi-vibrator is switched into
opcration  and  the arca between the 90 kel
points is calibrated by 10-ke. steps.  Thus it is
casy in zero-heating a signal within the funda-
mental ranyge of the heterodyvne-frequency oseil-
lator to determine the approximate frequency.

The 1.-ke. and 0.1-ke. multi-vibrators are used
to calibrate the audio oseillator. In making a
measurement w th the heterodyne oscillator alone

RADIO-CRAFT for
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one must necessarily interpolate between 10-ke.
points.  But when the audin oseillator is used,
the interpolation is only between 0.1-ke. points.
As the frequeney curve is practically a straight
line over such a short range, very little error is
introduecd by interpolation.

Methods of Measurement

The gcneral method in making a measure-
ment within the fundamental of the frequency
meter is to first zero-beat the signal with the
heterodyne-frequency meter, to determine the
nearest  10-ke.  channel. The 10-ke. multi-
vibrator is thrawn on, and the signal beats with
one of the l06-ke. harmonics. As there is a
harmonic presint every 10 ke., the resultant beat
between the signal and standard is always within
the frequency ranpe of from 0 to 5.000 cyeles.

This is always present in the output of the
receiver and is fed back to the input of the
beat indicator where it is zero-beat with the
sudio oscillator.  The audie oscillator has a large
precision  eondenser  paralleled by a  smaller
trimming condenser, The larger condenser has
been previously calibrated by the 1.-ke. and
0.1-ke, multi-vibrators while the vernier con
denser was at a center position.  As soon as the
difference frequency between the standard and
sirnal has been zero-beat by tuning the large
condenser of the audio oscillator, the 0.1-kec.
multi-vibirator is thrown on and the 106-cycle
points above and below the signal are located.
Then it is a matter of easy calculation to find
the exact number of eyeles the signal is above
the lowest 100-cycle point.

As this diffcrence frenqueney may be ahove or
below the nearest standard harmonic. it is nec-
essary to refer to the heterodyne meter-read-
ing to determine this. The measured differnce
frequency is then added or subtracted from
the nearest standard frequency, as the case may
be.

A different proccdure is followed in the ease
of a station sipnal whose frequencey is above the
highest fundamental of the heterodyne-frequency
meter, In that ease, a harmonic of the heter-
odyne-frequency meter is used to beat with the
signal, while the fundamental is measured by
the standard, The resulting measured funda-
mental frequeney must be then multiplicd by
the order of harmonie used. This is determined
by previous receiver calibration.

In case a station is only a few rpucles off the
frequency from a standard harmonie, the audio
oseillator is not used. as the difference beat can
be counted. Such a measurement is accurate
to within one part in a million! A measure-
ment made by use of the audio oscillator is
guarant«id to ten parts in a million.

The Monitoring Station has already been a
ereat help to United States radio stations in all
classes of scrvice, and especially so to the broad-
ecast class. It is hoped that it will beeome of
grester help as soon as it is generally understood
by the owners of transmitting stations that they
can obtain a frequency check at any time during
a measuring watch by merely calling the Moni-
toring Statian by telephone, or by telegraphing.
The work the =tation is doing in international
frequency-checking is oxpected to be of inestim-
able value at the international radio eonvention
to be held this year.

"ANALYZER UNIT"

(Continwed from page 220)

while the button s pressed.
points available, alko. on the current sclector
switch,  All cwitching is done automatically by
the seleetor switches; there i no awkward and
complicared plugging of connectors inte a maze
of jacks.

Tube testing is available by providing grid-
shift switches, Sw.d and Sw.5, and batteries to
function in both the «xternal control-grid cap
circuit and the normal control-grid ecircuit.
This givis the usual relative mutual conductance
test as furnished in most conventional style
analyzers,

A now feature is the cfficient,
cconomical design of the analyzer vlug and
“sure pull out”™ adapters, Suitable connectors
provide easy connection to the analyzer plug
from the st chassis or ground. and also from
the control-rrid cap. Future changes that might
require new analyzer plugs and adapters can
be made vory ensily and cheaply. (Thix is not
the case with most analyzers on the market.)

Although there are many desirable features of
this analyzer unit which are not to be had in

There are spare

simple and
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THE
UNIVERSAL WESTON
METERED TESTER

Here's the hirst of 3 nnits that xo ke
o<t dependable. compat 1 peortalde
fiINe KIT Y ai by alt tl L
+_ or each unit rpnulely. PRI 1
lLaler it whyn b pa

i operhmps. Fnely ccorjon

wlf, ek will gy for el inils
Al In}..;-- feunily west il
a complete 'unr-nleed kit atn rem
loss t 1 price. without having felt v
bonght the =l

This first nnit_the UNTVERSAL Weston

Metered TESTER 1 every  respect
gl ity an ¥t ler thes aniine sl
it can be purchnsed l itded wt 4 t

Jower cust thun nany uiher ruadar devices,
Hax special Weston (31 in.) Meter: remdx
all the fillowingk ranges NC oor b i
130, HOO, 1t Dt pilliar
larwees -1
ﬂ-l(NMI 19,000, 140 {NM),
ity Canldenser
Tos Lty 1

date. Read

Te-ter kit inclades all  parts—enanl
gaasl s alin e, anmrayesl el .
Joeka, switihies . brnchets, resstors b
werews,—everything with wirtng djasgrais
il tritiadi= o that yom can assem

g 1 beciune fmmdine wirk
s cqwratsa,  Start wh this first amt
NOW Hay wther ite hiter

LOOK AT THESE PRICES
MODEL 90 UNIVERSAL TESTER $29.45
MODEL 91 ANALYSER UNIT 13.20
MODEL 92 OSCILLATOR UNIT 18.50
3 UNITS COY\‘”’LETE “”T" ANA-
LYSER BLE TEST
PRONGS, AnAPTl:RS AND CAR-
RYING CASE 67.96

(All Prices Net to Dealers)

You ean’t go wrong with tho TUNIVERS \I
TESTR. bl om0 bek

| su pdainly . "If ou are r\ol
ed, return the merchandise and
1l refund your money.'™ I or promgt
prolers pey belun

il be shippad § ige pagd auy

Fill out coupon now

where in 1

UNIVERSAL METER WORKS
412 N. Leavitt St. Chicago, I

Univeraal Meter Works,
412 N. Leavitt St., Chicago, 1.

agrecwent and Raurantee, encloged tind
far .. .. fur whieh send

TESTER at $29.45:

OSCILLATOR at $18.50;
ANALYSER at §13.20

THREE UNIT KIT

Complete with Case, ete.. for $67.96
DESCRIPTIVE BULLETIN and Spe-
cial Payment Plan for complete outfit,

NAME
ADDRESS. .. . iieiiaiiaaa aereans hea
CITY cee BTATE.
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New!

New!!

Two New 25¢ Short Wave Books

nLew  25¢ volumes con
type and liiusirati

thiliciasta

yuu alio-t us much for your 25 us you received for your 50c¢ before
You make no mi-take in Rettn® ejther ur both of these new hooks
amt we Kt rfrom our many years of experience with shiort wave en-

1t you will thank us for having made the.e books possible.

HERE IS GREAT NEWS

These new books will be welcotned by all short wave experimenter-.
shiort wave fans and short wive enthuslasts, the same as our former |wo
bonks HOW TO BUILD AND OPERATE SHORT W \\'h RECEIV -
ERS, and HOW TO BEUOME AN AMATEUR RADIO OPPERATOR
were welrolned by thousands of our short wave friends.

In conformity with the times these bhooks have been priced at 25e
tuatead of 30¢. which {s the price of our other houks.
I a tremendous amount of information. The
i have heen chosen In such a manner as lo Rive

Yet the tua

Ten Most Popular Short Wave Recelvers.
How to Make and Work Them

wild their nwn
CHAF l

Thn new volume |- - reyelstion te nil rhm mho wish ro
The [T WaAY

n the u.luma
cuivers is d

unianly possible 1o do. .
Contents

tode SW receiver hyving wa simges of TRF—2-Tube
rrnrhfn 12,500 nule le Deluae "“ rec
be 12,000 nul- TEX rece el Cage’ >

e D imod.Hy
et r e MRt W ave Megndy e tont | Pockat W

W Pentode4—My iden of & good SW recenar— A Good 'u..,.'r.,r."

IMPORTANT
IS NO DUPLICATION WHATSOEVER BETWEEN Tuls
BOOK AND OUR OTHER_VOLUME —'HOW TO BUILD AN
OPERATE SMORT RECEIVERS " AL THE MATERIAC
PUBLISHED IN m: ANEw SO0 HAS NEVER ABPEARED AN
ANY BOOK BEFORE

kS

THERE IS

A Short Wave Beginners Book

Here fan Lok that will suive $our

2 4f ) ou are new {u the short

It contnine pomitis rly ink that you would wish to
nectiun with ahart waves. I 12 You in enss .
plest fundnmentals to 1he present staze of the art in ol
it in known today. 1t is the only low-priced reference buck vn
for the bekihnef, whether he be n shor' wave enthusiast. short wave
listener or shaft waya Amatenr.

The book is profusely lllustrated with all sorte of illusirauons. expluns-
tions atd everything wotthwhile knowlng about short waves in this
snd growing field. Yet withal. the hook is not "“teshnical.”

It sbounde with muoy illustrations. plurographs. simple sharts. hook
upa. ete.. all in sirople languate.

The book is just chack full of sfornuiiua wd
myink Gutten this important \ohime.

Contents in Brief
Getting Slaried In Ry Y ew—hart
short Wave Coils s
ghore Ware Sat
[y

v wilt never regrat

lm-t-

1 Audis Amlpluh
Reto— Coupling \|n-(|k!r T Sel— Lesrning Code—Wave Length
and Kilocycle Chart Wiring Chart—Kinks in Shory Wave Constiustions

many more expensive analyzers, the entire in-
strument may be constructed at a cost not ex-
ceeding eleven dollars : this includes a crystalline
finished case with an accessory compartment,
and all adapters and accessories,

Construction Details

Refer to the panel layout, Fig. 2. Turn over
the panel so that the back or under-side faces
you. Insert sockets V1 to V5, inclusive, in their
respective positions so that the filament term-
inals correspond to the filament markings on
the front of the panel.

Wire the sockets in accordance with Fig. 1.
(As the terminals of the 8- and 9-prong socket
have not yet been announced, omit the wiring
of this socket until the relative positions of the
element terminals are published.)

Maunt se¢lector switches Sw.l and Sw.2 in such
position that the knob indication corresponds
exactly to the position of the switch arm. Proper
care should be taken so that the necessary in-
sulating washers are used when mounting these
switches to prevent a short-circuit through the
panel. Now wire these switches to sockets V1.
V2, V3, V4. Next, mount the current selector
switech, Sw.3 with the knob indieation correspond-
ing to the actual switch arm position, and wire
it up. Finally mount the momentary button
switches Sw.6 to Sw.1l, inclusive, and wire them
to Sw.3. Adjust the Dposition of the momentary
switches 8o that there is plenty of spring ac
tion; the switch should always make good closed
contact unless depressed, when it should sharply
open the circuit.

o~

Fasten sockets V1 to V5, inclusive, rigidly
the supporting strip by means of screws and
nuts. The “C'" batteries are fastened to the
supporting strips by frietion tape. Insert the
two grid-shift switches, Sw.4 and Sw.5, and com-
plete the wiring from them to the batteries and

Each book contains 40 pages—over 7§ illustrations—2§c each
Not sold on newsstands= Mail Coupon Today!

SHORT WAVE CRAFT . Ri7-1083
96-98 Park Place. New York City.
Gentiemen:
21 enrlose here\\'l'lh 25¢. Mmr which nle;‘:i_h-rnd me prepalid. a copy of your new hook '~Ten Most Popular Short switches,
Wave Receivers. ow to Make and Wor P . A g
g1 em-luw herewith 25¢ for which pledse el e prepald, a copy of your new huok *“‘The Short Wave EGeglnners Mount and w'r.L the insulated tip .'"“'ks' One
Book.> end of the ten-wire analyzer cable is connected
11 enclose 30¢ ﬁk'r whiih uh-.ad-e .v‘(_"l‘hl g;‘( tx.r';-lmu.l B)"Li‘r no hgukil ;'Ten Most Popular Short Wave Receivers. How | to the various switches exactly according to the
1o Make and Work Them,' ' or ave Beginner's Book. i . N

(Send money order. clu ur cd-h o new T, wiring diagram: the other end c‘":'neﬂ's to the

plug. Be sure that these connections are cor-

rect to prevent transposition of the leads. [In-
sert the lead with the control-grid connector

s, stamps.  Reglster leiter if [t contalng currency or stamps. 1

Name. e : Add

ity State <. | and connect to the eircuit as indicated.
- ——— - _I Mount the panel in the case and the com-
. plete instrument should be ready for use. It
3 iz best to first thoroughly check all the wiring.
F This can easily be done by means of a continu-
: ity test from the terminals of the adapters
! when inserted into the analyzer plug to mak.
sure that all wiring is continuous to the ecor-
reet socket terminals and to the tip jacks when
the switches are in their resbective positions.
It is just as important, if nut more so, to make
5T certain that no connection is made to wrong
— A | terminals which might result in tube burn ou*a
| or ecireuit damase.
NEW YORK CITY Oporation
The use and application of this instrument i=
extremely simple. Al socket terminals and
e T . . switeh positions are directly etched on the
America’s I‘oruno.st Bd”l‘()()lﬂ "nd banel s0 as to be practieally self-explanatory
Beer Garden For analysis, a suitable meter is connected to
Garde the tip jack terminals. The analyzer nlug with
the proper adapter is inserted into the secket
2 Nationally Famous Radio Orchestras of the receiver. Naturally the set must be dis-
connected from the supply for resistance meas-
e T o urements.  Resistance betwoen any two points
Fcaturts L\L[’)’ ngh[ in the rcceiver's cireuit terminatine at the socket
terminals may be obtained by setting one of the
Continuous Damcing resistance—voltage selectors at one point and the
L. other selector at the other point.
and Dmmg The same method applies to any voltag.
measurement between any two points only in
3 . this case, the set obviously must be *'live.” Of
Macinees Wednesdays, Sat- course. th enti . i
g . the conventional veltaxes an(d resistances
ul'd'dyS. Sundays to which most analyzers have been limited can
also be measured. but this test unit provides a
= . large number of additional tests that are highly
1)0 Be‘l”“f"l II()SIL’SSGS desirable. It is not necessary to refer to charts
or diagrams to determine switeh gettings.
Exclusive Bu sive | Current measurements are made by turning
. ¢t Not EXPCH the current selector switch to the desired cireuit
Con]for[ably Cool and then pressing the momentary switch for
meter readings.  Obviously the meter is con.
S S ~ | nected to the jacks marked “MILS™ for current
measurements.  When this test unit is used in
conjunction with the multitester. the meter eon-
BACK lSSUEs OF RADIO‘CRAFT neetions ean be made pn-rmane.ntly so that the
. iaht 4 + . = } multitester selector switch \\"I" automatically
;hu:h you mig "”.d ° c:mp’l' e’:our ﬂ!::' - m.I b.'a’ahad a.f fhehpr:(ce e (XL c:py connect the meter into the circuit as desired
end us your requirements, together with your remittance jn check or money order. | for any range as either voltmeter. ohmmeter «r
RADIO-CRAFT 98 Park Place New York, N. Y. milliammeter,
{Continucd on page 251)
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READERS' DEPARTMENT

(Continuecd fraom page 227}

position.
GEORGE WALLACE.
New York, N. Y.

{Refer also to the Information Burcau of the
preceding  issue  of  Rapio-CRAFT.—Technical
Hditor.)

AN IMPROVEMENT FOR AUTO SETS

Editor, RADIo-CRAFT:

I would like to submit to any one interested
in inereasing the signal strength (and reducing
inition interference) of auto radio sctx, or re-
ceivers of any type where it iz impossible to
«ocure a good ground connection, a  system
whereby a small alteration in the original cir-
cuit will permit the use of a “counterpoise.”
The first R.F. transformer must be removed and
the electrical connections between the primary
and secondary removed. as shown in Fig 2.
Opening the circuit at X, Fig. 2A, leaves one
end of the primary free for connection to a
vecond antenna or countcerpoise, as shown in
Fig. 2B. If the original antenna was in the
car roof the scecond (and additional) antcnna
vhould be placed under the running board or
between the axles: or, if the original was under
the car, the second should be in the roof.

GrLenN KELLEY,
Cloviz. Newr Mexivo,

TRANSPOSITION LEAD-IN BLOCKS

Fditor, RAM-CRAFT:

While searching for a suitable transpaosition
block for a receiving antenna of the tyhe de-
wcribed in & recent issue of RaADIO-CRAFT. the
writer conceived the idea of using 3%-in. “slices™
from coil forms about 3 in. in diameter. as il-
lustrated in Fig. 3. Four holes are drilled 90
dezrecs apart, one pair of opposite holes beinx
on one edge of the form and the other pair an
the other edge. Iy bringing the wires through
the holes, as shown. they are transposed  at
right angles, the wires being about %-in. apart.

This gives a unit which transposes the wires,
i~ lighter tban any substitute the writer has
run seress, and ean be built for next to nothing.

Ror.ann FITZGERALD,
Gitray, Califoruia.

ANOTHER WAY TO REDUCE
SPEAKER HUM

Fditer. RANO-URAFT:

Many of the earlier types of dynamie speakers
were equipped with loweresistance field windings.
and low-voltage oxide-dise rectifiers for field
exeitation. To reduce the A.C. hum, some of
thest  speakers wore  equipped with “'shading
rings."" and others with high-capacity electrolytic
condensers. The Peerless is an example of a
speaker having both the shading ring and con-
denser,  Still other speakers were equipped with
nothing except blind  faith in Providence to
insure satisfactorily hum-free operation.

Shading rings are of only meaker benefit in
bum reduction, and the high-eapacity electrolytic
condensers used for such  filtering invariably
“lose their prime™ in a few months, and require
replacement with a new condenser  or  other
filtering scheme. The writer hroposes to explain
wne moethod which has heen found cxpedient in
reducing speaker hum.

Let us firet understand that thiz method ix
recommended only for spiakers having s parate.
low-rollane rectifiers for ficld exeitation. and fow
resistance ficld windings. up 1o perhaps 50 ohms.
1t is not recommended for speakers in which the
field winding is used as 2 choke in the power
cupply eircuit of the receiver itself, since such
speakers invariably have high-resistance wind
ing=—400 to 500 ohms, or more,

As Fiz. 4 shows, a resistor. R, is con-
nected in parallel with the field winding. The
resistanve of this unit Fepresents an additional
load on the rectifier. and consequently, it should
bave from five to ten times the resistance of the
field. Such a portion of this resistance is in-
cluded in the Voice-coil cireuit and the polarity
of the conneetion so chosen, that the hum volt-
age introduced into the voice-coil circuit by the
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The Acratone Playhouse Sound System is ideal
for use in the town hall, high school auditorium,
opera house, dance halls, lodge halls, etc. It
is low in price and yet contains onlé the highest
quality Acratone products. The CONDE SER
MICROPHONE, which originally cost as much
as this entire system, is the finest sound sys-
tem mictophone made. Frequency range, 40
to 10,000 cycles. The 30 WATT AMPLIFIER is
a qenuine high power job capable of handling
crowds of over 10,000 people. Uses 2-type 57.
2-type 56, I-type 250, and 2-type 281 tubes. A
special class A" Prime circuit delivers 0
watts from the 2-250 tubes. Separate output
for monitor speaker. The OXFORD THEATRE
SPEAKERS handle tremendous volume without
the slightest rattle or blast. The reproduction
is perfectly natural with beautiful tonal fidelity.
Cone size 12 inches. Overall 13, inches. The
LAPEL MICROPHONE is the one used with
such marked success at the political conven-
tions last year. It provides an excellent separate
microphone for announcements. The ACCES-
SORIES including: a complete set of Raytheon
tubes tield exciter and 100 feet of silk parallel
wire, are the highest quality obtainable. i

Every tawn or school board in the country is

.- ACRATONE

PLAYHOUSE
SOUND SYSTEM
NO. 775 ... $130.00

a logical user of this complete sound system:
for meelings, dances, entertainments, recitals,
lectures, graduations, etc. This complete sound
system is the lowest in cost and the finest in
quality—bar none.

Any of the equipment comprising the Play-
:muse Sound System may be purchased separate-
y.

1 Acratone 125 Class A Prime Triple Push-Pull
Power Amphfier complete with Raythesn tubes $ 42.50

1 Acratoene No. 725 Condenser Microbhone

compliete with Raytheon tubes 37,50
1 Acratone No. 720 Condénser Microphone
supply 0 oo .. 19.50
2 Oxtord Ng. S48 Theatre Model Dynamic
Speakers boooooao o 16.90
1 Acratone No. BS Speaker Exciter. 44.25
3 Raythean *80 type Full Wave Rectifier tubes. . 1.34
100 Ft. Silk Parallel Wire.. ............ 95
2 Studio.Speaker Cabinets. No. 755... 13.90
$136.94
Our Special Unit Price $130.00

complete

Federated Purchaser, Inc.
25 Park Place, New York, N. Y.

Send for your copy of the valusble Acratest Sound Bock » s+ s s s » s s » « » FREE

portion of the shunt resistance ineluded will e
vqual and opposite 1o the hum voltuge induced
in the veice coil itself by the speaker field.
Rince the ratio of hum current to D.C. is much
larger in the shunt resistance (which offers the
same impedance to cither D.C. or A.C.} than in
the highly reactive fichl winding, and since the
voice voil is not clorely coupled to the field wind-
ing, it is necessary to include only a small frac-
tion of the total shunt resistanee in the voice-
coil cireuit 10 secure the requisite bucking volt-
age. Usually, considerably less than 17 of R.
connected bitween A sud B in Fig. 4, will do
the trick. For speakers of the type for which
this scheme ix recommended, the absolute value
of thi= portion of resistor R will be emall com
pared to the Voi il impedance, and so will
introduee no appreciable loss in efficiency.

The field hum cannot be entirely oliminated by
thie Method. because accurate control of the
phase of the bucking voltage is not possible with
such a simple circuit: but the writer has found
it very hencficial in reducing field bum, notably
on Peerless sheakers,

Oceasionaully, hum due to insuffieient fillering
of the power supply of the set ecan be partially
compensated in this manner, by halancing it
aruinst an equal amount of hum of opposity
polarity in the voiee-vuil cireuit, picked up in
the manner shuwt from the speaker’s fickd =up-
ply eirenii.

C. G SERIGUT,
Elwood, Ted une

IT DOESN'T PAY TO BE CARELESS

Fditeer, RAMO-CRAFT:

Every radio technician knows what a tark it
is to move a heavy console containing the radio
receiver: or. in many cases, a phonograph com-
bination with all it~ heavy component parts; yet
it must almost always be done in order to obtain
necess 1o the interior of the console for testing
the radis or the phonegraph equipment. What
generally  happens, when  this heavy piece of
furniture is moved. particularly on highly
polished hardwaod floors, is that deep and un-
sightly scratches are made, resulting in a dis-
pleased enstomer.

I have found that the ~implest and the easivst
way of moving a console. is to pluce a piece of
heavy. 6x6 in. felt pad under one leg using thix
lex as a pivot. Try thiz little stunt and you will
be surprised 1o note how easy it works, and
best of all there will be no scratches on the
floor surface,

. F. LAMBERT.
Intrait. Mickigan.

1933

www.americanradiohistorv.com

AMERICA'S

OUTSTANDING
MICROPHONE VALUE »

@ Lifetime Model No. 88

fs the most remark-
able value in a mi-
crophone  ever of-
fered! It is rua-
gedly constructed—
precisely machined
—heautifully chrome
plated—3%"° diam-
eter—2" thirk over-
all—and weirhs 13z
pounds. It has a
duralumin dia-
phragm 02" thirk
—gold  spots—spe-
eial  stretch  ring
arrangement—gold
contaet  butlons of
200 ohins  each—is
F scientifically damp-
i} cned and Dossenses a rurve re-
spunst between 30 and 500 ©.P.:. whtbin | Dn.
neondltionally GVARANTE 2D tomore than pleaseyou!

Qur Special Introductory Offer

A $43.00 Value Double Buiton $ 95
Microphone Outfit for only —
Cent poalBaid on receipr of remiltanee—or C.0.D. plus chargss.
HERE’'S WHAT YOU GET—
1 Model No. 88 Microphone, List $35.00
Soll Separately at.. eeerieeee ... . $6.958
1 Model No. ¥8 Stand with springs $4.50
Solld Separately at.... . e XL
1 Shielded Matching Transformer, $2.75
Sold Separately at....... ... erreen. 1.48
1 Three Conductor 8 foot mike cable .45
Write fot deriptlve literature of our Electro-fyy-
namic Speaker |'nit-—Aluminam Trumpets, etc., of-
fored at Jowest prices in America.

Another Amaizing /""_"“-x}
NIAFE
x /

Offer!

‘odel No. & Dou-
ble Button Mic-
rophore — for
amateurs — pub-

ic addresses
etc. A $17.00 val-

This outhi sondats of—
1 Model Xo. o Mike,
Lict $10.00. tdur price $2.50
1 Model Noo & Stand amd
spring-. atid fiividual
call Tetier-, $3.70 1.725
i Trau.tormer.

M1 4 eomd. Mike
Cabl, T3 . .

Model N 4 right sluminun; finlsh. precisely machined Mike
b5 T thich—weighe R o3 ae enld plated
dmphr 1l gold plated buitons— 200 hing

00 crvcles within 4 Db,

ME CORP. =2

reaye

e LIFE

The LIFETI
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Presented on this page are the new books of
the RADIO-CRAFT LIBRARY —the most com-
plete and authentic set of volumes :reau’nﬁ indi-
vidually, important divisions of radio. Eacl
has been designed to give radio men the oppor-
tunity to specialize in one ur more of the popular
branches of the industey. The material contained

TO THE RIGHT
WILL BE FOUND
A SHORT RESUME
OF EACH BOOK

will find

book

Book No. |

Radio Set
Analyzers

And How To Use Them

With Full instructions and De-
seriptions of Set Analyzers,
Tubé Checkers, Osciiliators, Etc.

By L. VAN DER MEL

‘This hook explains tharoughly
e operation of set analyzers.
tule  eheckers,  oaclilators  and
ther  testink  eduipment. For
scery radle man thts hook 1z ex-
tremeiy  helnfui. 1€ covers every
bt af testing and «gives you
suluible  short cuts: completely
illustrated  with photographs  and
srias o facilitate the use of
modern testers. Recently reprinted.

Book No. 2

Modern Vacuum
Tubes

And How They Work

With complete Teehnleal Data on
All Standard and Many Special
Tubes

By ROBERT HERTZBERG

MUDERN  VACIUM  TI'BES
deseribes  the  fundamentai  elee-
frn theary which i+ the hasis of
all vacuyum rube  operation, and
2oes pragressively  tenm the sim-
plest twe-clement tubes right wp
fy the latest petttades and thyra-
Irons 11 is  wrltten In  clear.
simple lanvuage and 14 devoid of
the nathemattes which 13 usually
N fuing. Valuable reference
eharts  and  characteristic  curves
of ~tindard and sperlal tubes are
1o he found, alio dlasraind  of
suckets and pin connections.

Book No. 3

The Superheterodyne
Book

Al About SubPerheterodynes

How They Work., How to Bulid
and How to Service Them

By CLYDE FITCH

There s uo niere fascinating a
subgect in the Jarge array of radio
crrenits than the famous super-
licteralvne cirenit.  Whether you
ervice Man or experiment-
. first-hand Knowiedge about the
netruction of sunerhetermiyne re-
elvers jy o very  Importani,  The
hook on Superheterodynes  glves
utklerlying brinciples of thelr con-
~trurtion. right fromn the very lirst
-t maulde,

everybody. Each

Book No. 4

Modern Radio
Hook-Ups

The Best Radio Circults

A Completse Compendium of the
Most  Important Experimental
and Custombuiit Receivers

By R. D. WASHBURNE

It ia fascinating to the exp
menter, or event to the up-t
Serviee Man, (0 take a «ommel
set and to change jt Into one u.-
ink a famous lookup that 15 not
found in any mannfactured ser.
Many excellent circuits have nev-
°r been commercialized, but jim-
ited only to home set bnllders,
Thousands of these popular rir-
ciits have heen requested from
lime to tlme, amd in this boos
we have inctudeld aver 130 ¢ir-
ruits,  which inchude the famous
Perbiyne,  QCash-13ox  A.C.-D.C
Set and others.

Baok No. 5

How to Become a
Radio Service Man

How to Get Started and_ How to
Make Money in Radio Servieing

By LOUIS MARTIN

The ambition of many men in
tiiio taday iy to heeome 3 tird-
srade Beevdee Man, I i< oot as
diffleull as one might helleve, lan
it eannot be done in a few short
months,  Following very varetullv
the aulvice of Mro Martin, wha
has dealt with the prohlems of
thasandz  of Men, This
haok elvaly ve cfully with the
ewientinl gtz N the prenara-
tion for qualifying 45 a Service
Man.

[,

Book MNo. 6

Bringing Electric Sets
Up to Date

With Pentodes, Muiti-Mus. Dy-
namic Speakers—Complete ([n-
formation How to odernize
A. C.. D. C. and Battery Oper-
ated Recolvers

By CLIFFORD E. DENTON

his eountry there are aver
Wien  ¢lectrically  operated
that ¢ould he modern-
ized=—hy placing In them new type
it hew gpeaker cquipment i

leen fmnrovemeuts.  This
of improving oll sets
tan o to the cxperlmenters and
Serviee Men if they will quickly
Jumpdnto action,

in_these books will increase your knowledge; you
them a real help in your work and they
will contribute to your money earning capacity.
Read these books during your spare time at home.

‘he authors of these books are well-known o
one is an expert radio man;
an authotity on the subject—eich is thoroughly

|
|

l

The Ra,dw@aﬂ' Library Series cocvers accurately
every branch of Radio—and thoroughly. too

K;ou have ever

books.

Book No. 7

Radio Kinks and
Wrinkles

For Service Men and Experi-
menters

A Complets Compendium on the
Latest Radio Short.Cuts and
Money -Savers

By C. W. PALMER

it uften hecames necessary  for
Mlwerimenters and Retvive Men to
upen  their tielnory fotr same
thorl o ar radie wrinkle that
will .olve a prabtem qulekly. in
Larsines., hort «uts™ nean time
and money saced, amd to the Serv-
e Man ime  saved™ means
woney  carmed.

Radio Questions
and Answers

A Selection of the Most Impor-
tant of 5.000 Questions Submit-
ted by Radio Men During the
Course of One Year

By R. D. WASHBURNE

There have been colleoted a wide
v ¥ oot atoestions  whicih hay e
come into our wiitarial offives dur-
in the past tweo years. and onl
tiose whose auswers wauld henetie
the magoeity ot men engaged in
Vidie have been ncorporated in
this  amazing yguestion and an-
wwer book. A Iremendoudy Tons
liat of 1opics 1+ treated.

Book No. 9

Automobile Radio
and Servicing

A Complete Treatise on the Sub-
iect Covering At Phases from
Installing to Servieing and
Maintenanee

By LOUIS MARTIN

Sutomobile radios are up and
me amd someone has te sers-
1 them properly. It therefore
hehooves you te read this im-
mensely  impaitant  new  boak  oh
arl of Jutomabile Radio. The
is voncise, wml full of ITus-
dlagrams

hoal
tratlon-.  photographs.
and huokups,

A few of the really Interes!Ing
chapters:  Introduction;  \utomo-
rive Radla Iostallations: Eomnlere
Deseriptions of Cotnnefeinl Auta-
mative LKecelvers: Servielng Aato-
marive  Reeejeers; The  Frnltion
Hyaten: ( Rerclea ttoncider-
atiohy! of Tempe un
Power pply: Conclusion.

familiar with the field which he represents.

lhis is perhaps the first real opportunity chat
ad to build a radio library of
ooks that are authentic, ri
and written so that they are easily digested anj
clearly understood. Mudl coupon below for your

right-up-to-the-minute

Book Ne. (0

Home Recording and
All About It

A Complets Trealise oh Instan-
taneous Recordings, Micro-
phones, Recorders, Amplifiers,
Commsreial Machines, Serv-
icing, ote.

By GEORGE ). SALIBA

if there ix one subject that
L+ fascinating to every radio
man, it is that of Ifome fte.
cording  Of course, thls volumn
i< nat ail on .

‘Himne™” recard -
ing. but the information con-
tainedt thereln i« wriant to
fiercial dio men. stulio
enslocers amd others
in this phase of ra-

.

The art of recnrding ard re-
producing hroadeast selections i3
becoming more dmportant eyery
to radia men. eaperiment-
03 anl Nersice Men.  Eduile-
bint dance halls, auditorioms,
churrhes, restaurants and homes
with public addre.s systems and
ambliffets  hrinde many extra
dallars and oflen an  excellent
income.

Book No. 1

Point-to-Point Resist-
ance Measurements

The Modern Method of Servie-
ing Radio Receivery

By CLIFFORD E, DENTON

Of the difflcult prublems which
Service Men face today when
repAITing receivers, fhe zreateat
iy that of replaciag praher re-
nist oo valieed in mers. Thin o rek boe
o

n
Uts quekhv ol
| operating cond
halt the fo

A in

.t
~§ ot the

Bva bean devar

iar of tha
thin new

ot
wil
i n whih wil
3
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n
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Tt ks ¢ T -CORS
ALL BOOKS he hoaks in the nm'”n\nm CRAFT

know their sunjects

UNIFORM .0

1w yahm
‘h ok §s prin

ations, K
VUL

LIRRARY are all ctrictly up-te-itite, and written hv men_ who
N9 inchies, andd ear

H nniform
wn tine

mding value, tor its editorial contents ws sl us fram the mechianical standioint,

aln on an average of 30 to
has been spared to make it

il your  remitians i
el

Big Discount
to You

L order to make I fsusille for ¢
theaifiy. (501 cent price nas bes
iaes.  You can buy these hooks «eparatelv bsat you chouli
take advantage of our special offer

When Five (5) Books or More Are
Ordered

Deduct 209, from Your Remittance
Simply il in the coupon at lefr. and mail it to us tozether
i Lk

rveme ta huy these hooks
1 made uniform for ali vol

tymgi:  of  money orders
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Clip Coupon and Mail Today!

GERNSBACK PUBLICATIONS, INC.. 96-98 Park Place. New York, N. Y.

I have circled below the mmbers of Looks in the RADIO-URAINT LIBRARY, which You
are fo send me, and have deducted 209% for ordering five (5} hooks or mare
wmy remittance in full, at the price of 50c each, when less than tive buouks sre ordered.

The amount of my remlttance Is....

1 5 tH

Adldress

- (StAMPS,  checka

b have Included

oF  wnney  orders arveepted,)
T L] i To 11

|
|
|
|
|
|
| Circle  numbers wanted:
I
|
|
|
|
I
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"ANALYZER UNIT"

(Conlinwcd from page 24%8)
List of Parts

One Super Test eteched and drilled pancl:

Five sockets V1, V2 V3, V4, V5:

Two 12.porition selector switches, Sw.l, Sw.2:

One &-position, 2-section switch, Sw.3:

Three knobs with indicators:

Six momentary S. P. S. T.
Sw.7, Sw.k, Sw.9, Sw.10, Sw.11:

Two momentary S, P. D. T. toggle switches, |
Sw.4, Sw.h:

Six ft. 10 wire analyzer cable;

One 7-prong analvzer play;

Four analyzer plug adapters,
prong

One control-grid lead anil cap;

Four insulated tip jacks:

Two 41, V. flashlight €™ bhatteries;

One crystalline finish case with aecessory com- |

switchex, Sw.6,

4-, -, 6-. T

partment ;
One set of connectors for cnntrol #rid and
chassis.
v ) oy
g . ., . it l
™
)
AT Car
Gl Sonl ¥ GRID Sm ¢
e " HELISTANC L VOLTAGE w2 Sw
B L] SILECIORS 1] (1]
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Fig, 2
Panel layout of the 'analyzer.” |

SERVICING TALKIES

The forthcoming issue of
RADIO-CRAFT will contain an
introduction to a series of articles
opening up an enfirely new field
for the radio Service Man.

Up to now, the talkies have
been "forbidden fruit" to inde-
pendent Service Men—earn how
you can reap profits from this
""gold minel!"

CLASSIFIED
ADVERTISEMENTS

Advertisement = geetion are Inserted at the

[T SR ETRIY per word for each bh.ertlon

name . iniial letress €nch count as one wotid

ash chould all alassifimd advertisement-

unle«s placed | wed nilvenistng agenes, N

loss atwn ten

the Navorpbiey 10

thoa Meptombe l

POCKET RADIO

GUARANTEED "POCKET RADIO’ $2.00.

Catalog, 10c  Neil Tasker., Shamokin, Penna.

RADIO ) o B
RADIO PARTS—WE CARRY EVERYTHING

| Week

RADIO PROGRESS
WEEK

(Continued from page 239)

3. Study 1he dealer plan bouk and the de-
tailed suggestiuns prepared for the dealer and
Service Man and see just how he fitz in and
the opportunity it provides to inerease his sales.

4. Work out on paper what can be done co-
operatively by your committee to overwhelm the
competition of automobiles, refrigerators and
other apbeals in your town and capture public
interest for radio operation during this cam-
paign to stimulate buying, in advance of Radio
Proxress Week and arcuse and guide local deal
ers to do a better selling job.

5. Muke every radio distributor in town a
member of the local campaign committee. Under
the chairman of this general committee establish
three standing sub-committees to run the local
campaitn—an executive committee, a meetings
committee and a publicity committee. The ex-
ecutive committee can appoint other sub-com-
mittees that may be reyuired for special activi-
ties,

6. As soon as plans are formulated. the ex-
ecutive committee should meet with the heads
of the local broadeast companies and discuss
their interests in the campaign and the opportu-
nities for cooperation between the studios and
the trade in the campaign and after.

g e
> od ¥
E}yﬂ“:}ﬂ“" BUiE
B

X

o

|Guaranteed

Selectivity

distortion from tideband cutting.

4. The general chairman and the chairman |

of the publicity committee should visit the Joeal

newspapers calling on both the editor and the |

advertising manager, explaining the purpose of
the campaign asking for cooperation in the wli-
torial columns and offering to help them develop
radio advertising through cooperative pages, ete.
News stories will be provided from the national
Campaign Headyuarters that can be released by
the local chairman ta the newspapers. at Jdif-
ferent times during the campaign, but other
obportunities for publicity should be developed
by the publicity committee.

8. Call on the local power company and tie
them into the campaign buth as radio dealers
and becauze they benefit by the use of extra
light. Whenever there is an important evening
broadeast, the lighting loand an the power line
soes up. They should be willing to support the
campaign in their advertising and contribute
to the committee fund.

9. Call a meeting of all radio dealers and
independent Service Men in the city to tell
the main features of the eampaizn and develop
harmwny of purpose and enthusiasm. In this
meeting eniphasize—

(a) The neecssity for getting ready in ad-

vance for the Sceptember sales drive. following | e

the dealer plan book and the supgestiins to
dealers and Service Men from Campaign Head-
quarters,

tb) 'The value of playink up Radio Progress
in every store by using the campaign
advertising and display material and featuring
the coming broadeast programs to every cus-
tomer and prospect.

(c) 'The importance of harmony and cooper-
ation among the dealers in supporting the local
proxram, if. the radio business is to rile wver
the competition of automobiles, refrirerators.
vte., and capture the home market this fall.

10. Invite to this dealer meeting radio deal-
ers and Serviee Men from neighboring commu-
nities served by the local distribators and ofver
to guide them in forming local dealer committees
in their towns ta organize cooperative pablicity.
Impress upan them that there will be extensive
national advertising to the farm market which
should be capitalized by every rural dealers to
increase his sales of battery sets and auto sets
Leyond the reach of power lines.

11. Have the publicity committee check up
on all denlers in time before September 1, tn
ee that they are provided with the campaign
display and advertising matter. Help coordinate
the dixtribution of this dealer help material to
prevent waste and insure its use.

12. Ask at hcadquarters for information on
Radio Progress Week as the program builds up.
Sce that dealers and newspapers all have the
Jdetails and public interest is aroused in the
monthly features of the broadeastinig, as pro-
grams are scheduled on the national networks
and at the loeal stations.

13, Tt iz the business of the loeal committec
to organize publicity and promotion activities
that can be dane cooperatively with better effect
and more prafitably than hy a single dealer.

for receiving and transmitting. edel Cu.. | Many suggestions will be received from muany
Inc.. Wholesule, Seattle, Washington, sources.  They should be reviewed by the com-
RADIO-CRAFT for OCTOBER, 1933
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|Automatic
Tone Control

—the startling new
Rallicrafters’
All-Wave SUPERHETERODYNE

New Clough Quadro-Tuned Interme diste Am-
plifier provides selectivily gusranteed 1o be
grester than that of any other set, yet ¢liminstes

Another greal Arst] Nolse-free short-wave recep-
fion Intenstation noise on both 1acel end distance
receplion and snnoyence from static eliminsted.

Englend, France, haly, Aunalis, Germany and

World-Wide
Reception

Color Band and
Frequency Index

Tuning Dial

stations occupying them, ir used.

d. Learn what Hallicraf

1s totelly unlike sny set ever belore desi
il mean to the Future ol radio!

FREE — this new book
Rallicratters’

The Sitver Marshall Manufacturing Co.
o Dt i Shisare, D S

many others tuned cOntistently becsuse of new
super power tubes ysed in circuils of high
eHiciancy developing bemendous emplificstion.

Tedious hunting for shortewave stations is done
esway with. New colored fraquancysbend dial
with shadowgraph band indicator and esch band
divided into channels marked with 1he clesses of

Wiile for complete informalion aboul this new super-power receiver. It

3 Silver Marshell Manulecturing Co Dept. A 1
§ 417 N, State St., Chicogo, U. 5. A ]
] You mey send me FREE your new book telling the remarkable '
1 story of HALLICRAFTERS’ :
[ ]

|

[

TUBULARS
They’re Triple-Tested

s — FEvery Tobe Surgpraof

o Tubular By-pass con-
denzer is tested three
times—once. after it
cemes out of the im-
pregnator—again, after
ft i~ given it initial
hody-wax covering—and finally, after its ends
have been sfenlud with the fumaus Tobe MOIS-
TURE-PROOY¥ «nd seal.

| By wing Tabe
Triple-Tested Tubu-
| lars, you can be rure
that wvour ruoplace-
ments will stand uyp,
Available in ringle
and dual rcetions,
200, 300 and 400 volts.

i e VTS B
s e

We carry a complete stock
of Tobe condensers

BURSTEIN-APPLEBEE COMPANY

1012 McGee Street, Kansas City, Missouri
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Power G

of 3000
WESTINGHOUSE

Aircraft Transmitters

1{

enerator

HOLVHINID 2V dvO HHYdY

Ouiside View
of
Arrcratt Generacor

Radio Exp

Hundreds of Uses for

Viewn
Genenitor with

A of Aircraft
erimenters

HHoad

Taken Ott

I'he Gorerniment Paid Originally $147.00 Each

for these H/e.rtingl)ozm: Generators

OUR PRICE S

AS LONG AS SUPPLY LASTS

Technical Specifications

The speaal generator illustrated is of the
selt-encited inductor type.  The totor serves two
entirely distinct purposes: L. [t carries che in-
ductors for the A.C, generator, which has sta-

Dy
EACH

|
compound and then baked.  Shate length (driving
end), 2 ins,; diameter, 9 16-in.; the end is
threaded for a distance of Ya-in. At the end
opposite from the drive the shaft extends Y4-in.

tionary field and armature coils. 2. It curries  Case duncensions, exclusive of the shafr, $1x61
the D.C. armature, which corresponds o the in. in diameter.
exciter in other tmachines. I'he output of this selt-excited generator s
‘here ar e fmr o a step-
two  patrs  of up transformer
stator Hes— T T AR T T T e - 2 CONO. ANT. which. in tuen,
two Norch . JTRANS. ~— is fed to a 12-
and two South. ! point synchron-
Around  chese [ ous rocary |
four poles are ! f spark-gap : a
vmumg t he q rocker rermits
four ficld coils i the single stat-
which, when = SPARK or point 0 be
energized, pro- GAP ~7 accurately  ad-
duce poles of ! T e TUNING justed to phase
alernate  po- L. e = S S ey Y coic the spark and
larity, Each | Yeuowss| POREN o T MeTaL sWeiL 8AKELITE the power sup-
uf these poles RED Tlo S SHELL ply. T h e
s provid- Sw. - F~l—4'2y. srarrinG garrear spark-gap s
ed with four included in «
sl aots into secondaty  that |
which are fitted the A.C. windings. The rotor comprises a mica fixed condenser, and  a
is a 12-tooth inductor cthat careies the D.C.  apped (uning inductance adjustable in the range

atmature coils which supply the 1.0, exciter cur-
rent required by che alternator; a buile-in com-
mutator  takes off the generated D.C.  Three
fcads extend through the casing to permit a -il4
V. flashlight-type bawtery (0 be switched into cirt
cuic for starting, and 0 control the AC. output
of the generatar. Rotated at 1ts normal speed ot
4.500 r.p.m., the ourput is 200 W., at 115 1o
125 V. (on open arcuit), 900 cycles.
Manufactured by Westinghouse for the U, 3.
Signal Corps, the sturdy construction of this in-
sccument recommends it co the technician.  The
rotor turns in ball bearings.  In order to per-
tectly withstand the extremes of emperature and
humidity encountcred in air-craft service all the
coils are thoroughly impregnated with a special

of 250 o 550 mweters.  This coil consists of 25
turns of No, 14 wire wound on a1 threaded bake:
lite form 3 ins. in diameter and 3 ins. long: the
over-all lengeh is 47y ins.  One sec of taps is
brought to a contact plate at one Tnd and pro-
vided with a switch; the uther set 1s brought 1o
a contact plate at the opposite end and provide:d!
with a paic of laboratory-adjusted concacts, A
stream-lined bakelite housing slips over the en-
ate ransmitter assembly.  The over-all length of
generator (exclusive of shaft) and transiniter is
18 ins. Weight of complete outfit, 20 Ihs.; ship-

ping weight, 35 Ibs.
WELLWORTH TRADING COMPANY
Dept. RC-10

111 West Lake Streec CHICAGO, Hlineis

THESE GENFRATORS HAVE NEVER
THEIR ORIGINAL PACKING BOXES.

TO BE AS DESCRIBED ABOVE.

BEEN USED AND ARE SHIPPFD [N
THEY ARE FULLY GUARANTEED

WELLWORTH TRADING CO., Depr. RC-10

111 W. Lake Street, CHICAGO, Hlinois

Enclosed find $4.95 for which ship by express collear one Westinghouse Power Generator Aircraft

Transmitcer as per your description,
NAME

ADDRESS
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| which the

mittee and those adopted for use referred to
appropriate subscommittces to put them over,
Ideas that are discarded should be offered in
rotation to individual dealers and if not accept-
ed by them for use, passed on to some on.
else, so that the widest pussible variety of pro-
motion can be featured to inercase public inter-

B | est fur the benefit of the entire trade. The
5 follewing ideas are typical of the kind of pro-
; motion stunts the committee eun profitubly or-
x| ganize—

z | (a) Run a prize contest to locate the oldest

set in town: or the best "DX" receiver: or the
best short-wave recciver.

th) Conduct a cooperative parnde of aut-
radio equipped ears, tuned to the same program.
throughout the residential  district and  take
names for future demonstrations.

(¢} Install an auwto radio in a kil's tov
pedal-ear and have him pedal it through the
downtown section.  Advise newspapers of the

stunt and get Radio Progress Week publicity.

(d1 Make a publie bonfive of old trade-ins to
wbtiain publicity.

(e} Give away ald trade-ins (renovated)
institutions during 1*rosperity Month,

{f) Stage a “broadeast™ from the store win-
dow via a public address system carrying it to
the street. Use local talent in a sort of “ama-
teur radio artist night,”

(2)  Arrange with some loeal amatcur or
amiateur  club  to transmit messages  (without
pay) to distant points. Accept messages at the
denlers’ stores.

(h)  Conduet a “treasure hunt™ with a rebuilr
trade-in or inexpensive midget as the hidden
prize. Get names and addresses of all entries
hefore giving out sealed *‘search-instructions,”

(i) Stage a 'radio man hunt.” with clues
broadeast from the local studios, through setx
on the sidewalks before every radio store, all
tuned in.

(i) Hold a “radic dance”™ in town, music
to be provided by a public address system unit
each dealer to present a ticket to those whe
purchase or recondition sets during September
and to sell tickets to others, Modern sets to
be displayed around the walls,

(k) Organize a radio show and

[ 3

have the

| broadeasting from a local station eonducted in

the show bekind a larse glass window through
public can  observe—with personal
presentations of artists. Hold the show a week
or two bhefore Radio Progress Week so people
will make sclection und have their new sets
installed before the weck of specinl broadeasting

th  Arrange with loeal brondeast studioz o
keep open house during Radio Progress Week
Admittance to be by cards, presented hy loeal
dealers, to every customer fur a new set or res
conditioning  job during the September Snles
Drive. Statioms will send invitations to their
own  pProspective program sponsors.  Artists te
net as hosts and hostesses,

(mr  Arrange with leal movie house to give
away radio sets as prizes during September
and Radio Progress Week,

int Schedule the presentation of a radio et
by the committee each day of Radio Progres-
Week to a erippled or blind child where ther.
is no raldio now,

(0)  Ercet u boath in some prominent public
spot aml equip it with a sign. "Free question
and answer service about radio during  Radio
I'rogress. Woek,” Alternate Serviee Men in the
hooth to do the actual work.

(p) With the cooperation of other dealecs.
rir up loudspeakors all over the main  streeq.
Inditee storekeepers in other lines to borrow set-
and tune in hefore their shops, Every evening
during Progress Week tune all sets to same ro-
gram =0 thiat ne matter where shoppers walk
they hear the same. continuous hroade

(1 With other lueal ddealers, declave “apen
house™ during Radio Progoss Week.  Instruct
salesmen to xtay in the background and wait
until approached by prspects before makine
any attempt to «ell. Call attention to the noe
salesmen” ideu. Tuke ull prospects who usk
nuestions away from the set display inte an

oflice or another room so that others will not
see the actual selling process.

14, Establish a fund to defray the moderate
expenses of such a program by subseriptions
from local distributors and dealers. Avoid ex-

pense by drafting mechanies and salesmen of
local radio wholesalers and retailirs for vmer.
wency work in putting on these publicity stunt-

15. At the close of the campaign impress
on all distributors and dealers that they need

not quit selling when Radio Progress Week i»
aver.
for OCTOBER, 1933
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SURPLUS
RADIO
PRODUCTS

ORDER_ DIRECT FROM _THIS
ADVERTISEMENT — WE DO NOT
ISSUE ANY CATALOG

We bave on band

779
UTAH

DYNAMIC
SPEAKERS

(10" Diameter)

SPECIFICATIONS: Field 1,750
ohms; for single ’47 tube;
equipped with hum-bucking coils
and bakelite connection strips.

PRICE $)29

as long as
supply lasts Each

Sale of 337

King-Silvertone
POWER PACKS

A replacement unit for the popu-
jar King and Silvertone sets. ('on-
<jsta  of Power Transformer and
Choke for Silvertons 1928 and 1929

Models H and
"Wt

1=—227,
and (—280.
al 4% amps.: 2% V. at 1%
3 V. at 35 amp3 5 V. at 2
3.5 800 V., C.T. ut 60 mils.

PRICE  $173

as long as
supply lasts Each

REMIT BY CHECK OR MONEY OR-
DER FOR FULL AMOUNT OF EACH
ITEM—SHIPPED EXPRESS COL-
LECT, NO C. 0. D. ORDER ACCEPT-
ED—MONEY REFUNDED IF NOT
SATISFIED.

Wellworth Trading Company re'-1083
1l West Lake Street. Chicago, M,
Enclosed you will find my remitlanee of $.. ... .. . for
which please iend me:

¢ ) Utsh 10* Dynamic Speaker. $2.20 each

{ ) King-Silvertone Power Pack, $1.73 each

| Meet Us At The
RADIO SHOW

Three full years of progress in the electrieal
and radio industries, combined, will be shown
in the 1938 National Electrical and Radio Show
now definitely scheduled for Madison Square
Garden, in New York City over a period of
eleven days, September 20 to 30, inelusive—for
there have been no major public shows in these
allied fields during that time, not since 1929.

“The most interesting and cducational show
in the history of radio is now assured,” was
the opinion expressed by Irving Sernoff. in be-
half of the Electrical Association of New York,
sponsor of the exposition.

"“For the first time these allied interests of
radio and electricity have teamed up to ex-
hibit their new developments and styles, both
commercial and scientific, to the interested pub
lic at just the right time to most benefit manu-
facturer and dealer. when business and buying
are on the upturn, via the New Deal™ Mr.
Sarnoff continuwl. “In my opinion the coming
show not only will mean mueh to the radio
buving puhlic which for the past two years has
not been afforded the opportunity to sce the
new styling and developments in radio sets
and equipment at a big exhibition, but itz sue.
cess is ®oing to mean even more to the dealers
and manufacturers,”

“Stocks on hand are very low. At Madison
Square Garden, the public, now ready to buy,
will see fresh merchandise, new merchandise,
hetter merchandise.  With attendance likely 10
run into some hundreds of thousands during
the eleven days of the exhibition, dealers and
manufacturers will have the obportunity to
yuickly sense and wauge the likely demand and
faney of their immediate eonsumer market.”

According to Joseph Bernhart, manager of
the Show. more than 60 pereent of all available
space on the show floors has already been con,
iracted for, with an additional percent of space
reserved for the use of present exhibitors in
ecase they decide to put in more displays. Many
of the exhibitors have nation-wide radio pro-
grams and for their benefit, as well as for the
broadeasting of special programs now being ar
ranged by N.B.C., Columbia and other radio
groups, two completely equipped studios will
be erccted at Madison Square Garden.

In addition to these special radio program
features, when the public may see many of the
favorite radio stars in action, other colorful
and interesting radio developments will be dis-
played and demonstrated as educetional dreaw.
ing rards. Invitations have been extended to
the New York Police Department te show its
newest equipment in shori-wave radia communi-
cation to squad ears, police acroplanes and har-
bor boats which has aroused much interest
among radio listeners and also to the various
branches of the United States Army and Navy
to demonstrate means and methods employed for
radio signalling and sound and sight detectiny
on land, ses and air.

To further stimulate attendance the newest in
radio and eleetrical aerunautical deviees for the
safety and comfort of passenger and private air
travel will be shawn, Devices such as were used
by General Balbo to direct and safeguard his
Italian air armada on its recent trans-oceanie
trip, by Wiley Post on his record-breaking
round-the-world flight, and the newest radio-
electric navigalion instruments to be taken by
Roger Q. Williams in his projected New York-
Rome-Athens-Dublin-Chicago  scientific  aerial
survey and research flight—all will be exhibited.

Visit the Radio-Craft booth at the show.

ULTRA-SMALL MIRRORS

Mirrors only 1/64-in. wide, 1/32-in. long and
f/1000-in. thick are used regularly in the Gen-
cral Enxineering Laboratory of the General
Flectrie Company. A single one weighs only
about three one-millionths of an ounce,

Used in an electromagnetie oseillo: raph, each
mirror is suspended between magnets by two
wires, sometimes only three ten-thousands of an
inch in diameter; the human hair is usually
more than ten times that thickness. The mirrar
moves with each variation of voltage applied to

Netge | the suspension wires, and traces these variations
by means of a beam of lizht, necessarily tinyg.
on a sensitive photographie film.

Address The mirrors are made in the laboratory by
silvering a microscope cover-glass, diamond
ruling it. and brwaking it into 2048 piccex per

City. State | sauare inch.
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Moderrn Power

AMPLIFIERS

i_l
Now Available for ‘Fr
Every Class of

PUBLIC '
ADDRESS WORK.}Q 75 8

Perfect reproduction comparable with high-
est priced amplifiers on the market. Sup=
erb tone. yuality. at maximum and lower
Jovel cutput. The most advanced models
inclulding the famous LAFAYETTE Ampli-
fiers—iliml for pullic address and inter-
office cull systems—huilt for continucus
opitation,  Very highest quality of work-
manship and material to insure long and
trouble-free operation. We carry a full

and complete line of parts for Amplifiers
designed by F.

Lester.
Attractive prices 5915
from up

Send forYour (opy
. + ¥ .
of this New Big’
RADIO CATALOG
.r'J:_lf-'
Sensationad Ba
MORE THAN
10,000 Amazing Values
Anything and Everything in Radie
Here iy the lute-t, greatesteatalogever a4
i wel Yy WHOLESALE RADIO BERVICR G, Mure
thun 10000 Bargsina are listed! Every latest development
of tne £ vinn ¢ oanufacturera is lere!  BETS, TUBES

SPEAKERS. REPLACEMENT PARTS, KITS, ote.—all
LOWEST WHOLESALE PRICES!

wmlﬁﬂl RADIO SERVICE ( P

100 SIXTH AVE.

CORNEN CEANMD 5T. os miccs amovr cass | MW YORLEY.

T| § PEPT <02 4
§ 'I-'(:(ll W< YOTR SIW FIUE € ATALGKE No. & H

s

~tute

'Voltage a;d

Resistance Measurements

-4

95% of radio-set 1troubles can be lo-
cated quickly and accurately with the
SHALLCROSS

No. 681
Quick-Change
Volt-Ohmmeter

10 « 160 - 500 - 1000 wvolts
| ohm to 3 megohms

This instrument i=
very easy to build.
. The important perts
reguired are a 1-mitlliampere D.C. meter
I:;ntl] the SHALLCROSS Resistor Kit No.
a1,

Send 6c in stamps for Bulletin G81-P, deseribing
the service man's most useful test instrument.

Shalliross Mg Lompany

ELECTRICAL SPECIALTIES

1

1 pllinydale, Pa.
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Regaining Popularity - - -

6 TUBE CONSOLETTE RADIO

The BEAUTY...
FINE CHARACTERISTICS
EXTREMELY LOW PRICE
Of this handsome set has regained the pres-

tige that the Consolette Radio has maine
tained for several years.

At last a full sized consolette receiver at
the price of an A.C.-D.C. midget. Produces
remarkable tone quality with ample sen-
sitivity for all requirements. Employs a highly developed T.R.F. circuit
using the latest type tubes, thus producing remarkable performance. Beautiful in ap-
pearance, will fit into any surroundings. Supplied in two distinctive cabinet designs.
Incorporates the following tubes: 2’58, 1—57, 1—'66, 1—2A5 and 1—’'80 tube.
These tubes deliver 6 watts of undistorted output.
Only the finest quality parts are used throughout the entire construction. A matched
electro dynamic speaker mounted on a special built-in baflle handles the full output
with realistic tone.

PRESSED WOOD INLAID CABINETS Qur Price
Handsome walnut two tone finished cabinet created by eraftsmen with a back- slzgs
ground of years of furniture building. Finely blended design with attractive =—
pressed wood panels. Exquisitely moulded—the contours form a handsome un- Complete $Sle;s°f Tubes
obtrusive design. Will harmonize with any home surroundings. Cabinet meas- Cabinet Only $3.95
ures 35% inches high, 21 inches wide, and 1034 inches deep.
\
Jensen Model D.7 R.C.A. 100B-103 gamw_.n éﬁ'gi‘:r"% h2§g§
& . - ynamic Spe.
A'C' Dynamlc Magnetlc ChaSSIs The tremendous powe
This chassis is the identical handling cupucity of this
I3 widely use one used in the R.C.A. 100A- sbeaker mnkes it suitallo
a3 an  addltions) 1008 Speakers which list for for u«e in modern consol
seaker In niany as high as 335.00. Note built- reaciving setajos foripoXe)
:Jlgmt;‘n pu:l‘)“llr vl'l‘l’ in output transformer which Lll:::lllgLu nr‘g_.quinpod wit
dres it vermits use of 450 volts with- 280 rectifier tule and o
WL hamdle  an out distortion., rattling or blast- mfd. dry electrolytic con
enormous amonnt ing. Generous oversized mag- il & '“I(']"";t"nré'(f‘vmln';,e with ror s ithont
o w L . W i ) »
g\ “distorting net. The thick armature is ac- output transformers. ield rentanee of the
A, ¥ curately centered, the sturdy D. €. inodel is 2500 ohm
with o 380 per meta! frame is lined iwith a Dimensions: 9% inches hikh an o oo
tirier  tube, T special sell-baffling fabric, greatly improving (A. €. Model, complete with 280 tube ]
1ker nivusyres acoustic proverties of this sensational speaker. i .95
23 ,r{\ f;ie"l')';é.nlr:ﬂlg\,ﬂ’ﬂlli;éa ll;ll; lm:hesl Note the cor,-uun[etlil surface of t{m c.l)ne. unlex_ LP (Pe Model with outpnt transforwer. -
Y ; \ Th fut : . clusive feature—enhances perfectional reproduc- il 1 .
:7;«:;.,..; o) b, 8.95 tian qualities considerably: most compactly U:'"w SUCETS e o T g Gk () 2.95
made; 8” outside diameter, 4% " deep overall.
Peerless \ 0w Price : J

A.C. and FARRAND
L. an .
D.C. FARRAND INDUCTOR | Inductor Dynamic

Dynamic DYNAMIC
12 Inch Modet
‘ Speaker 9 Inch Model !
g Ch - The 9 inch model has the | These models are not "
U assIS two magnet= parallel to | to be confused with :
- . ket rari types
An eflicient and each other with a brac the various types L
J powerhlul] repro- pluced = between them to | yow on the market |

ducer. Ideal for ':‘w'l!:-a" m"“"fh"g' er' I‘e:g; and labeled Farrand J
use with the most powerful public ad- gt CICMCT QL Inductors. These -
dress amplifier. It is equally snited for ;‘. A $4.50 models are all fac- \
use with any receiver employing the TS o built and not ; fe:
average type of uaudio amplilication sys- o1y o her S ir
tem using as iow as $0 volts "B current. Just  put together A
The speaker will work with any receiver Replacement haphazardly.
regardless of output characteristics. 3 . L
D. C. Model has a 1.000 ohm field and a Unit The 12 inch models have two magnets
push-null output transformer. A.C. Model s o Wy MNP ™ standing upright, with bracket on
useq o duy nectificr pystemt with a hum o B TOR TR i (W sl j the bottom to ease mounting. Dimen-
g’i',’n:r"sf)';m '0r12m;::::rl?eusmhig.h ' inches Bl eeer tht W is Furnisd e 3 o sions of the 12 inch model: 12 inches
27— 5.95 O R s ¢ high and 6% inches deep.
D. C. Model. Price. $ 8w 95¢ (12" Model) $4 95 »
A.C. Medel. Price. -$7.9§  With Maguat 3125 Our Price.......ooovevvveeeeiins |

All orders are F. 0. B. New York, and
et vy | GRENPAR
of 20% is reauired with every order.

Balance may be paid on delivery. Deduct

2% if full amount is sent with order. 245 Greenwich St. Dept‘ RC New York’ N. Y.

DO NOT SEND FOR CATALOG
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HOW LOUD IS "LOUD"?

Measurcmonts of some of the laudest and
faintest nvises in the world and of mav® famil-
iar noises in between are listed in a new
sound “thermometer™ prepared by the E. E.
Free Laborateries. of New York City. and pub.
lished by the American lustitute of IPhysics;
this listing. rcprinted in part, below, supercedes
previous onis published in Rapto-Coart.  Ex-
pressed in the unit of audio power—=decibels,”
or “dh.,”” rcpresenting the degrees of the noise
ar music “thormometer'” seale, a hailer factory
rates 105 to 115 of the db. degrees: even louder
than thundcr. which averages only about 95 of
the same units. A lion ean roar as loudly as
average thunder, for this roar has been measured
as 05 db. A dog barking, piano practice and
even ordinary conversation at & party, may be as
loud as 70 dh., which also is abeut the avcrage
noise of a city street.

The loudest neise in the world unfortunately
was never measured. It is believed to have
heen the explosion of the veleano of Krakatoa in
1583, the noise of which was heard nearly 3000
miles away and was proved by dolicate instru-
ments to have traveled scven times around the
ecarth! When Krakatoa hlew up. the new instru-
ments for accyrate measurement of noise in the
deeibel units had not been invented but cal-
enlations based on the distance at which the
Krakatoa noise was heard indicate that it may
have vqualled 180 or 190 db.

At the other extreme, the faintest ordinary
nonise is the rustling of leaves in a slight brecze
in an unoccupicd forest. ‘This is listed as about
17 dh. Inscets or other animals make most
actual forcsts considerably noisier, For example,
one purring cat makes a noise of about 25 db.
In an underrround vault in New York City, at
night and with every possible souree of sound
avaided, instruments still registered 22 db., due
to noiszes earried through the city's foundation
of solid rock. Anpthing mear an absolute zero
of noisc is impossible if even owe human being
is prisent. for monpsurements show that the beat.
ing heart and the cireulating hlood ingide one
human body make a noise of 10 ta 15 db.

Like hedlow-7ero temperatures. hoises helow
zero are thonretically possible, since the zero of
the standard sound “thermometer” is set to
correspond with the faintest noise which aver-
age human cars can hear when protected from
all outside ncise by a sonnd-proof telephane
receiver. On «arth this prohably is the actual
zera of neoize. for it has been computed that
cantinual mevement of the atoms of matter
creates a tiny nose about of this intensity. In
outside space, however, noise may be far below
zera, just as is true of temperature.

Sound mdters now are used in factories to
measure and eontrol the noise of fans, vacuum
eleaners and other machinery; by police or
health officers te measure city mnoises, inspeet
noisy automuobiles or cantrol alleged noise nuis-
ances; by musicians, singing teachers and stu-
dents of public speaking to measure the exact
louilness c¢f music or speech, and for many other
practical purposecs.

"A Sound Thermometer”
Audio Power
Value in DI
.about 190

Source of Scund
Explosion «f Krakatoa (douhtful).
Airplane cngine and propeller
Boiler factery... .

I'neumatie riveter 100 to 110
Thuniler ..o aseesnene - 80 10 110
Roaring lion 95
Niagura Falls 95
Average motor track. an street.. _ . &0

Average eloctric street car. on strect. R0
Averape horse drawn vehicle, on street £0
Noisiest New York City stree &1
Average city street 50 to RO
Averape factory £0 to 00
Average ¢ O 401070
Piano practice... T0t0 75
Vacunm cleaner. 70
Dog barking 70
Average convers: 65 to 75

adio music in home . . .. 40toRO
One typewriting machine in small office 40 to 45
Average city residence.. 30 to 55
Average country residence 30 to 40
Turning page of newspaper............ 30
Whispering 25 to 30

Purring cat.
Open country at night
Underground vault, New York City
Rustle of leaves in slight breeze............
Noise of hcart beat, ete., of one person
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*HAVE YOU SEEN IT?

Filted with valuable data. Character-
jatic of all RCA-Cunningham. Majestlv
and other tubes. Dozens of circuit di-
agrams. Finest Public Address cirenits
and parts Volume control  guide—

most complete ever bvublished—volume
controls for every set on the market

Resistance Tables——all sizes of wire and
composition resistors.  New test equin-
wen!—exclugive Radolek design. Na
tionallv known radio sets. This in a
real  Prefit Guide—a radical departur
from every other publicatinn in Amer-
icn. Your copy ia free. Please encinen
husiness card or letterhead. Write now—

RADOLEK CO., 130 Canal Station, Chicago

1 am a Dwealer 0) Serviceman (]
1 wpacrate from Shop or Swre 03: from Home O
[ own the following Tt Equipmer

My training and experience is

Naioe
Adllress
ity

ce.BUD
Lot SPEAKERS
\dll.\h\l. efictency 2% to 25 waits
£ ik capacity 50 watts! BUIrS
new dianhragm and voles onil i

L1y as-ure higher etficteney and far
wreater dl‘Dl‘“d.’!b"il)" Wnite for lit-

eraiure BUD wunits, all alumi-
nym weatherproof NATURAL-
TONE'" trumpets, microphones, ex-

citers_ air column horng  Get de-
tails of FIVE-DAY FREE TRIAL!

BUD SPEAKER CO.

DORR.5T
TOLERD, OHIO-L.5. A,

255


www.americanradiohistory.com

Every month we list on this page a few STAR w | STOP SHOPPIN
items which are not listed in our
catalog. These are all specials of
which the quantities on hand are

G—the lowest prices are right on
this page. No one undersells ‘us.

. . We meet any price on any new
No One in Radio merchandise. Order direct from

not sufficient to catalog them. Undersells Us? this page and save money. 100%
Once sold out, o more can be satisfaction on every transaction. Take
had. ORDER NOW—TODAY. advantage today of these special offers.

*“PEERLESS” , I T 050 vacriver | ar“NEW DEPENDABLE” Tves
T.R.F. RADIO RECEIVER THE TESTER
Complete with Full Dynamic Speaker Sold Elther Wired or In Kit Form
Here indeed out opportunity 1o huild nne of
ONLY 100 LEFT AT THIS PRICE finest tube checher. cier designel—an instrunient
which is MODERN in every sonse of the word, Wil
1est #ll the latest Inclwiling  those with
TOAND 3 l'lm\(r.\—l)llu TLY—without the ys»
of a ~ingle adipt
1 UNEW DER E.\ll.\lﬂ.h. “adespile 13 high de-
af aconrin . i extremely Jmple to gperate. Iloth
des of the SHI—82—33 and other rectitler tubes ars
readity tested witheut the use of a ““second [late
Lu’ i,

The Ilmrumom emplovs a high grade. D*ARSON.
VAL OTYDP MOVING-COIL  METER.  insuring
thereby extrente ety HYL Thiz  instrument  wilt
check more than 120 different Qihes and rven tho.s
which have nol as ¥t been plared on the market
The tube tester is amply  enarnded  arainst rtube
“shorts.”” which condition 13 indleuted Ly the flush-

Ing of & amall pllot llght. All component parts are
mounted on a heautifelly etrhed punel and the entire Instrument placed in a sturdhly
constructed, lea*herette-covered. carrying cuse.  For operation on 105-125 volts. 50 6t

ceyeles, A, This instrment Is available either in kit form or completely wired ami
tested, Tewdy 1o u-e. Shipplne weizht 9 The
I NO, 303 ‘'New Dependable” Tube Tester, NO, 303A “New Danendahla" Tube Tester

Tt seluctivity and acasiticis
ol nu espcnaie 1 tube &
ar

] eompletely wired and in kit form.
g tested. 75 75
= " YOUR PRICE.....-... YOUR PRICE..... - O
tim T m-r fur tyas three tuned stages nra junt an alinep ap |h.-n
. The o i,.l than reeviser 1p bt s
R e T e EX TRA SPECIAL
wh crlnn aned -|n-|»v -.l thim ewr t reproducer ape mm.le of Ilu:tm w - 2
i Mn;‘.. Ton e p..'..l.l.r:.u... Baird Universal Short Wave and Television Receiver
yﬂlll\ll‘(‘lnlu 1
I Seven Tubes—15 to 500 Meters

Only 20 at This Price

nt
right. yolutme control. . Conl enaer bink. outp.
P
Thiv ia ;hr- enme rassiypr l"lll‘h n shart time back suld

ue m o extremcly aim
ed tuning dink s

The use uf tHaree Lunad cirewits, cmploy ing ser arid tuben wnd high : n N. F. tranal
h el 1 high senaiivinn 1y

3 thrown apow 1he market, 4t i ‘Nu-rn]"v uu.ced
lequate power with the 1east distortion.

i hud 8 sct when a o

lier with enraful
espits the
cPage hutme use n il

bauk are all mdivsdually ab 1he chasmn f non-meguei
for $%0 (L I TR Y 1w Lo ereal n ths

rendy tn naey and cnmolete with spexker, ean be longht %, oo e, L L o
A ki phenmenally o fr Fovrrans B e T 1y N IN T NIGNALN e
B Doty Bratacrve L O arald ae <10 et 1 tsheo) '.'f»u‘\ l:ﬁzm}u‘_hwb. ks ;:n:,..'
i - s reetver ke ..:.v’m..}.-.a world w.a.l
l“ I'ICG s75 00 G f 'll:;vl N\-'\llll'llll v of short “’\ilﬂ nn
NQ. SP-2000 Peerless 7-Tube TRF Recsiver 83 o el Lt '.'R'";Lri..rn'.‘..’-’.'.":"'_‘ Whin

YOUR PRICE with speaker but less tubes . . . | o "h‘lh";:“;""‘“i“" op

Aok i
LIMITED SUPPLY—0RDER TODAY—TOMORROW PLove o Bk~ e
MAY BE TOO LATE o ol for
caver v Fame
e ax uel s tinn Onts ek e e N T maelund

medtihled rendt o e ond i C0 NEDCOIN A IH\'I)QOME
-I tn g ver¥ Lnuted. bewox only twents in -Il Act fast o you dJesire to
bra

" The < h
\lulnr.l\i Canl
tans aduantae nf *his

T LIST PRICE $80.00 ONLY

RAD[O AND Sl—'lr?gE No. 35 Baird Universal Short Wave and Television Receiver $ 50
WAVE TREA YOUR PRICE...... R

ol i e i p[wr!l:::l':lln

ko FUEE g .. 118" oid NEW READRITE MODEL 710 ANALYZER

Rems, o, '35-'3'"33-‘3"-"0-!- TESTS LATEST zg&zscmsrm“z‘agonc TUBES

ST ANOTAER' Eavatgl, | s e by P e h B CD
e i anva bere siee + Tpecinl .xmthum from uid batters e t arernerthL pentode, mod mulre
commrlirn 1oy ke hran efet fios il

| ‘l::l‘mlrnl ] Iulc-l lr 'lu' o=
MERE 1S A PARTIAL LIST OF
CONTENTS

ot Radio==
Fundamentat F e sion ot New

Ty R ructing 8 Tripte. Twin)
Amplitier=—All _ab e Made
Ay Eliminating ‘ o-‘l’ubn
atlc—ConslrucI;I:n_ i w lahs DSl :
Short-Wave 00 Prize Suxns:lons— [ T N P e I T
fl'-‘;fn %Inks etc , ite . A u. Colt berers wupg hed ulull: the ﬂ.:mh...
PR WRITE TODAY. Enclost 1
Ty reatize
Over 100 New Mook-Ups, cents for pos‘:f:'; :ml
Fic. 1000 lllusirations. rent by re e

SO tpe rertifier 3 sveeinl wiapior

fur

renintunces and
hed m-ml\lw- with test Iendn, contectin® cables, Butkesa 4 14
59 o UX adabtor. w sectificr adsbter mau rosistanos and cwbacity charts.  Shin

w b,
s 71g Analyzer. List Price. $25. - 3
Vouﬂ PRICE s "  oosooa oooo coos

WE ARE A WHOLESALE HOUSE AND CAN NOT You will find special prices from time to
acGep? ORDERS FOR LESS THAN §3.0 t 20% t ORDER FROM THIS PAGE time, in this magazine. Get our big FREE
tal::ccucr,hiueh sl'::s'r::en::ln"xne;;”:fl ILI:;:: remt ° o™it | catalog for the greatest Radio Bargaine.

nltery, severnl batiery

If full cash accomPanies order. deduet 2% discount. Send Should you wish goods shipped by parcel post, be sure to include sufficient extra remittance
money order—certified check—U. S. stamps, for same. Any excess will be refunded.

Radio Trading Company 102 Park Place New York, N. Y.
Fes e amme I SR T SRS RS Sr s s
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COME TO THE

SHOW.-WONDERS
2OTH CENTURY THR".LS“ MADISON SQUARE GARDEN

NATIONAL
RADIO

ELECTRICAL
EXPOSITION

SPONSORED BY THE ELECTRICAL ASSOCIATION OF NEW YORK, INC.

OW YOU can SEE the electrical marvels machines, home talkies...the leading makes

you’ve been reading about ... How New actually demonstrated under one roof ... New
York police catch crooks with radio . .. Electric short-wave receiver picking up world wide
“eye” that closes doors, opens wmdows, turns broadeasts... Try-outs for coming radio talent.
on lights, etc. . . . Television in action . . . Radio L R

. Talkie These and hundreds of other fascinating ex-
hibits illustrate the swift progress of the Elec-
trical Age and what it means in your home,
office or factory.

New York’s

stars broadcastmg national programs .
picture stars in person, in action . . . Electric
“fun room” for boys and girls . . . Air cleaned,
cooled, humidified or de- humldlﬁed and cir-

LA

4

culated by electricity . New electnc work-
savers, entertainers and health promoters in an
All-American all-electric home . . . washers,
ironers, lamps, vacuum cleaners, the new re-
frigerators, clocks, radlos, cookers, ranges,
toasters, oil burners, air conditioners, sewing

first opportunity in four years
to see and compare everything electrical in one
place on one visit. Something going on every
minute. Come, and bring your family. Madi-
son Square Band of Syvncopaters—day and eve-
ning.

Exposition open every day from 11:00 to 11:00. Admission

only 25¢. Madison Square Garden, 8th Avenue and
50th Street, New York City
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WHY NOT USE THE BEST?

RCA VICTOR -

PORTABLE PUBLIC ADDRESS EQUIPMENT
NOW WITHIN REACH OF ALL

PE PG-63—A smaller

and lighter design includ-
ing close ralking carbon mi-
crophone, Class B 6 watt am-
plifier and dynamic loud-
speaker,—all self-contained in
one convenient carrymg case.
Operates on 110 volt AC and
is designed to reenforce speech
and music, and has provision
for electric phonograph input.

TYPE PG-62—A complete Portable

Public Address System, including
the famous Velocity Microphone, a
high grade Class B 20 watt amplifier,
and two modern dynamic loudspeak-
ers,—all self-contained in one conven-
ient carrying case. Operates on 110
volt AC and is designed to faichfully
reenforce speech and music. Has pro-
vision for electric phonograph input.

Photophone Division

Write for descriptive literature

RCA Victor Company, Inc.

CAMDEN, N. J.

““RADIO HEADQUARTERS"
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