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Here They Are!
No. 235
New screen grid tube—designed to reduce
cross modulation and similap distortion.

No. 551
New screen grid tube—designed for same

purpose as type 235. although having
slightly different characteristics,
No. 230

New general purpose tube. operating ecos
nomically at 2 volts, giving unusual service

FOR ALL NEW RECEIVERS | =™ "=

No. 231

New amplifier using 2 volts and extremely
low current consumption n same group as

EVER ABREAST OF THE RADIO TIMES

No. 232
B l:lew screen grli_(:i tube—for use azs raci‘lio
$PB B D haS achlc‘.ed tl‘emcndous success requency amplifier, operating at volts.
M » . e No. 233
Wlth these wa tubLS. rhe reason New power amplifier in ;\h'l Pentode group.
: . operatin, 2 1 i 5
1s ObVlOUS‘—‘QUALITY ss;p:io: on 2 volts with low current <on
No. 236

New screen grid tube used mainly as R.F.
amplifier or detector in automobile sets.
In same group as type 237 and 238. Also
for use in D.C. sets.

No. 237

New general purpose tube — especially
adapted 10 automobile use. Can be use
either as a detector or amplifier. Also for
use in D.C, sets.

No. 238

New power amplifier Pentode for use in
automobile receivers designed for it. Gives
unusual veolume for small input signal
strength.

No. S 84
Developed expressly for replacement of
type C 484 in Sparton sets. Somewhat
similar in characteristics to the type 227,

No. S 82 B

Developed expressly for replacement of the
the C 183 in Sparton sets, possessing all
peculiar characteristics necessary for this

purpose.
No. S 83
Developed expressly for replacement of
247 the C 183 in Sparton sets, possession all
. the peculiar characteristics necessary for
New power amplifier Pentode, for this purpose.
pse in the* output stage of AC
receivers.

S$SPEED OQuality is Making Iistory Today. Write for Complete Details.

Still another addition to a big family. $PEED FOTO-LECTRIC TUBES.
Srandard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide.
Six months guarantee against defects. Write for Foto-Lictric folder.
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Train with W

Important and far-reach-
ing developments in Radio
create sudden de-
mand for specially

- "Yhis excellent
equipped and spe- g |
oty dramed Racio | o "R set analyzer
and trouble
TVJAY, hied Radio Service Men are mesied now 1o grvc yﬁooter i/w/uded

all-clectric sets. By hecoming a certified R. T. A. Service
Man. you can make big money, full time or spare time, and

fit yourself for the big-pay opportunities that Radio offers. .tﬁ e
We will quickly give vou the training you neced to qualifv as a Wl ou" cour"’
Radio Service Man . .. certiiv you . .. furnish vou with a mar-
velous Radio Set Analyzer. This wonder instrument, together with > :

our training, will enable you to compete successfully with experts 0 traln ln /
who have heen in the radio business for vears. With its help vou ~

can quickly diagnose any ailing Radio set. The training we give
you will enable you to make necessars analysis and repairs.

Serving as a “radio doctor” with this Radio Set Analvzer is but one

ot the many easy ways bv which we help you make money out of This amazing Radio Set Analyzer plus the
Radio. Wiring rooms for Radio, installing and servicing sets ior instructions given you hy the Association will
dealers, huilding and installing amomobile Radio sets, constructing S IR g, Sl ”'"t".c,}:;"of hon
and installing short wave receivers . . . those are a few of the other tost ofrouties. oy and condenser
ways in which our members arc cashing in on Radie. capacities. detect defective tubes. Knowing
As a member of the Radio Training Association. vou receive personal how to make repairs i8 easy: knowing what
instruction irom skilled Radio Engineers. Upon completion oi the the trouble is requires expert knowledge and

a Radio Set Analyzer. With this Radiao Set
Analvzer. you will bhe able 10 give expert serv-
ice and make big money. Possessing this
set analvzer and knowing how to use it will

training. they will advise you personally on any problems which arise
m your work. The Association will help you make monev in vour
Spare ume, increase your pay, or start vou in husiness. The easiest,

qyuickest, best-paying way for you to get into Radio is by joining be tut one of the henefits that will be yours
the Radio Traming Association. as a member of the R, T. A.
] n

rite for No-Cost Membership Plan
We have worked out a plan wherehy a membership enrollment ﬂegd = R R T m|
not cost vou a cent. QOur thorough training and the valuable Radio | Fill Out and Mait Today! I
;((’)tthag:]alst;zl;ec?:n h[:e \(glr]l:i(' Write at once and find out how easily | RADIO TRAINING ASSOCIATION OF AMERICA I
Now is the time to prepare to be a Radio Service Man. Greater | Dept. RCA-3, 4513 Ravenswood Ave., Chicago, Il |
pportunities are opening up right along. For the sake of extra I Gentlemmen: Send me details of vour No-Cost I
money i vour spare time. higger pay. a husiness of your own. a | Membership Enrollment Plan and information on I
position with a future. get in touch with the Radio Training Associa- | how 1o learn to make real money in radio quick. |
tion of America now. | |
Send for this No-Cost Membership plan and Free Radio Handhook | \ I
that will open vour eves as to what Radio has in store for the ambi- | -“ame R pimiinieida A0 ES 200 0 0 i
tious man. Don't wait. Do it now. | Add 1

adress =i Bl il 6 @ 3 4 SR B SR Bl el S8 6 D
RADIO TRAINING ASSOCIATION OF AMERICA I |
Dent. RCA-3 4513 Ravenswood Ave, Chicago, lil. : Cits : Stateln: v smelicinmm :
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e SCOT

RADIO-CRAFT

15-550
METER

A I_ I..'\X//A\V E li the only

INCE the advent of the Scott All-Wave 15-550 meter
superheterodyne, this receiver has become the pref-
erence of extremely particular listeners, the world over.
It has become the radio of Kings and Presidents—of
American Consuls abroad and of Foreign Consuls here—
of music masters—of broadcasting
stations who use it to pick up short
wave transmissions for re-broadcast—
and it has become the dependable in-
strument of radio broadcast advertisers
whoneed arecciver witha widedaytime
range and with tonal capability by
which the quality of advertising broad-
casts may be accurately checked. And
ERTNECOnT its owners have written enough prais-
Pioneer Builder o NG letters about this receiver to fill six
World Record Receivers big volumes! Think! Not six volumes of
ordinary testimonial letters, cxpressing mere satisfaction,
but rampantly enthusiastic letters that tell of loud, clear,
perfect reception from stations 7,000 to 10,000 miles
away. They're letters from American owners who tune
in Europe and the Orient as fancy dictates. And there
are letters from foreign owners, men and women located
at all points of the globe, who listen to America and
other far-off lands with their Scott All-Wave reccivers.
Scott owners living in every state in the Union have
written, just to tell us that the Scott All-Wave they
purchased, gives them more than the results we promised
them—more than we are promising you here. And people

living in 63 foreign countries have
voluntarily written their testi-
mony of the Scott All-Wave's
prowess as a dependable ’round
the world receiver. Six big vol-
umes of unsolicited praise from
over 600 owners—and there are
hundreds more

Scott All-Wave

users who arctoo f"“‘—\
busy listening to
the whole world,
to write us!

ZEESEN

GERMANY
O0AK
SAPAN Expect Great
Things

SPECIFICATIONS

Custom builtin the labo-
ratory—>by laboratory
cexperts and entircly to
Iaboratory standards.
Superhetcrodyne circult.
Covers all wave lengths
15-550 meters. Twelve
tubes. Pre-sclector R. F,
et ige. Three 1. F. stages,
I2uble push-pull andio.
Derfectty mutehed speaker,
All (“;)il:: treated to withe
st nd climatic extremes. i
Chuassis and amplifier ‘l\:"ME

chromium plated. AUSTRALIA

I1f you live in the
United States, order
your Scott All-Wave
in full anticipation of
hearing London, Paris
or Rome! Your set will
be tested on actual re-
ception from one of the
stations in these coun-
tries before shipping.
Order it too, in full belief that you will hear Germany,
France, Ilolland, Australia, Indo-China, South America,
Central America, Cuba, and the other strange places
you've alwavs wondered about. You'll kear them with
your Scott All-Wave—and with perfect clarity and exact
tone! Then remember, your Scott All-Wave is guaran-
teed for five full years against defect in material or work-
manship—the broadest, most completely protective
guarantee cver placed on radio equipment.

Result of Round-the-World Research

The Scott All-Wave was not designed to be just a good
receiver for domestic reception. Instead, it was designed
and built especially for forcign reception, by an engincer
who has madc 3 complete trips around the globe to study
radio conditions—and overcomes the difficulties hereto-
fore encountered in such work. Perfected for reception of
foreign stations,the Scott All-\Wave automatically became
themostefficient receiver possibletobuy,fordomestic work.

The E. H. SCOTT RADIO LABORATORIES, INC.

(Formerly Scott Transformer Co.)  »

4150 Ravenswood Avenue -

Dept.C3 « Chicago, Ill.

March, 1932
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G5SW
ENGLAND

VK2ME TOO LOUD
Sunday morning I was listening to what I thought was 2 station
in U. 8 A, when in comes the call-letters, \K2ME, Sydney,
Australia. and I only had the volume control turned about
half on. Yet it was too loud for room reception. I could not
quite believe all the testimonials I read about the Scott
All-Wave, but results this morning have removed all my
doubts that the Scott is the King of all radio sets.
B. Firmer, Mich.

EUROPE LIKE LOCAL
I am retting England, Italy and France, good
as local stations on just an inside aerial.
B. Leger, Mass.

CUBA HEARS CHICAGO
The Scott Receiver is just what we need here
in Cuba. On the long wave we have had over
50 stations in U. 8.: on the short waves, I
have had Schenectady, Pittshurgh, Boston,
Chicago. etc. Also Italy, with as much volume

as [ get Pittsburgh.
B. Chibas, Cuba.

GHREECE HEARS THEM ALL
Performance on the set has been very satis
factory. Have been receiving London, liuda-
pest, Prague, and Belrrade. Poulouse, Barce-
lona, etc., and a score of unknown stations.

M. D. Cenerales, Grecce

HAWAII LIKES SCOTT

Station F31CD, Indo-China, comes in every

night as clear as a bell, while W2XAF, I ean

tuneinany timeof the day they are on the air.
E. Bernard, liawaii.

TIIE PIILIPPINES, TOO

The Scott All-Wave Receiver is far beyond
my expectations. So far 1 have logged London,
Romanapoli, Radio Colonial France, Moscow,
Russia. Saigon, Indo-China, and Japanese
stations on short wave,

R. A, Balanquit, P. I.

ITALY LIKE LOCAL
The performance is simply wonderful. The

In a 6 months test.
(Vure 6% toDec. 577193/
every program excepl-
ng two. transmitted
from VK3ME, Mel
bourne, Australia, was
logged and recorded
with loud speaker
volume in Chicago

Just a fr‘w of

the letters that

have come in from

all over the waorld. Read
them—then send the coupon.

NEW ZEALAND REGULARLY
Have had 5 nights consecutive reception of complete
program from 2YA, Wellington, New Zealand. One
night I had them for nearly 3% hours, using an aerial
only 49 ft. long. A. R. Miller, Calif.

CONNECTICUT HEARS EGYPT
Reception on short wave nothing short of marvelous.
] picked up the Belgenland, in Alexandria Harbor,

Egypt. Australia comes in as loud as a local.

J. B. Tracy, Conn.

END COUPON for full

Read a few of the letters from the six big
volumes of praise. They’re reproduced on
this page. Then send coupon for the whole story of the Scott
All-Wave—for particulars of the advanced design and precision
engineering and custom construction which make its sensational
performance possible. You’ll be surprised, too, at its moderate

price. Clip the coupon—mail at once.

ILLINOIS

HEARS TIIE WORLD

1T have had Big Ben, Chelms-

ford. Enuland; Grand Opera,

from 12RO, Rome. Italy; the Mar-
sellaise, from FVYA, France., and the
Laughing Jack Ass, from VK2ME, Sydney,

Australia. I am writing to express to you my
greatest thrill since I began twisting the dials.

G. Bermel, Illinois.

RECORDED AUSTRALIA
Last Saturday night | received VK2ME, Australia. loud
enough to make a record of it. It suddenly gave me a
thrill to hear the announcer say "The time is 20 minutes
to 4, Sunday afternoon,” wlen it was 20 minutes to
12 Saturday night here. J. R. Cole. Miss.

1 THE E. H. SCOTT RADIO LABORATORIES, Inc. | ]

L :4450 Ravenswood Ave., Dept. C3, Chicago, III. :
Pa rthllla rs ¥ Send me full details of the Scott All-Wave :
s []SET BUILDER [ DXER {J DEALER :

. .

" - u

[ ] a

[ - B |

[ | [ ]

] e ()

:----- [ A R 2 R Rl R R Rl R REER ORI R E T ] ‘

same day the set arrived | got Italy as clear
and strong as though it were a local station.

R. Collazo. Porto Rico.

PORTO RICO GETS ENGLAND

Daylight reception of English, French, and
Italian stations is constant with loud speaker
volume. They come in with a bang.

J. M. Lieber, Porto Rica,

SIAM IEARS EUROPE

Although in a reputed bad location T have
logged Chelmsford, Rome. Holland, Paris,
and U. S, A, stations with fine volume.

W. Knox, Siam.




518

Easy
Terms

Pay as you_Play Your
Mid-west] Terms as low as

$5.00 Down

COMPLETELY
ASSEMBLED

With Specially
Matched Large
DYNAMIC SPEAKER

Deal Direct with Big
Mid-West Factory

—Save Middlemen’s Profits

Never before in the history of radio
Las such a powcerfitl set heen offered

at Mid-West's amazing low price.

Deal direct with the hig MITI-WEST

factorv. Save the jobber's profit.

Your ontfit will reach you splendidl

[ acked, rigidl tested  with  ever)

Complete Line of thing lace ready to plug in.

Consoles No assembling! lntertain roursclf

for 30 days absolutely FREF—the

Rush the coupon for hIg. beantlf decide.  Save up to 50 per cent in

T;‘r“glo‘fr ':\'I"rl'})_i\l\.':‘__\‘;.‘":' , [:,_ "I'] .1.1". huving direct from factory—insure

All new, all diterent, all priced 1o satisfaction—deal direct with the
s !'::1“3"‘” lo 5‘:{ You'll §asp world's  veteran radio  huilders

vast .‘c-leé:i-..nm'nf “peauty, style and MIDWEST.  And don't  forget—

grace that is erafted lwte every MiD-  every MID-WEST owfit is bhacked

a . LG CLRE i 1
ﬂgiqﬁgﬁ‘:’h IE, l'r\l':u “a"m:;";‘l ll':&;; by an alsolute guarantee of satis-
the colipot—NOW! faction. You take no risk.

CORF.

EST. 1919

OHIO

MID-WEST RADI
DEPT. 59 CINCINNATI

RADIO-CRAFT
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Push Pull Pentode Power Output Tubes—
Multi-Mu Screen Grid Tubes—Real Auto-
matic Volume Control—All the Latest Im-
provements That Give Amazing Clarity, Per-
fect Tone, Split-Hair Selectivity and Sensitivity
Never Before Heard Of!

RADIO-FANS! Just what you've heen looking for! A power-

ful. new Il.tube radio at an uubelievable low price. And what
a radio! Two DPushepull pentode power output tubes with twice
the power and four times the sensitivity of ordinary 45's—and three
Multi-Mu  tubes, together with —24 first detector, gives you SIX
SCREEN GRIDS. These six screen grids. together with the —27 oscil
lator, second detector first A.F., and autematic volume control—the —80
tubes—gives a total of ELEVEN TURES, with rec sption equal to fifteen
ordinary tubes—in a perfectly balanced. noncoscillating. non-radiating, super-
heterodyne TEN-TUNED circuit with rcal Avtomatic Volume Control that
holds those powerful locals down to the same volume as the distaut stations
and counteracts that annoying fading on weak stations.

The use of a hand-pass or pre-selector stage. together with Multi-Mu tubes.
makes this radio actually surpass 10 K.C. selectivit Absolutely eliminates
those noisy singing ‘“birdies” and annoying Cross
talks. You'll be positively amazed and delighted
when you see this sensational new set, hear the
beautiful mellow, cathedral tone—know what it means
‘to have that pin-dot selectivity and unequaled
sensitivity.

Tle convinced—TRY IT 30 DAYS FREE. Don't
send a penny. Mail coupen right now for amaz-
ing FREE trial offer and complete details. You'll
be surprised.

Big Pay for USER AGENTS

making BIG MONEY in
it MID-WEST
check

TERMS

as low as

If you are interested i
spare time for just showing
Radio to friemls and neighhors, th

he conpon and mail it immediately
1 | detail peeial
guarantee and "REE trial
offer eliminates all
risk. Your big
opportunity
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*“Takes the Resistance Out of Radio™
Editorial Offices, Y6-98 Park Place, New York, N. Y.

duce music with such means.

UNEXPLOR.

D RADIO

By HUGO GERNSBACK

HERE are some people in the radio profession

who feel that we know quite a good deal about

our diverse radio instrumentalities, that we have

explored practically everything, and that radio
is now a pretty well “settled” art.

Nothing could be more erroneous ihan this. As a
matier of fact, evervthing in the whole radio art 1s so
new, that we may safelv say that not even the surface
has heen scratched. We may also safely predict that
radio, as we shall have it, say ffty vears hence. will
he something totally dmercnt from what we have today.
It was thus with the electrical art.  When it started,
batteries were the only source of power known; then,
later on, evervone used D.C. generators; while today,
we are all coming to alternating current.

With radio, the parallel is far greater because, as yet,
we have not even found the hest instrumentalities for
it.  Qur tubes are stll crude atfairs—marvelous as
they are. 1f you compare present- day tubes with those
of 1914 and then trv to imagine what tubes (if we
shall have tubes) will look like thirty vears hence, you
are apt to wonder.

Take, for instance, our present-day detector tube. It
is woefully inadequate (with regard to quality) and,
compared to the erystal detector, it is exceedingly poor.
This has lead a Western experimenter to substitute a
crystal for a detector tube in his television set. with
astonishingly Dbetter results in the quality of the received
nmage.

But there are other things in radio of which we know
practically nothing. Iver so oiten. we read of radio
ghosts, explanations for which our best engineers are
undhle to supply. §11ddcnly, a Irying pan. a faucet or
a hed spring will emit music loud and clear. LEvidently
it is possible to have radio reception by totally different
means than those which we are using today.

In New England recently. a frving pan started to
emir music to the astonishment of the housewiie. Per-
haps you can say there was an aerial and ground in
this instance. but what was the detector. and where
was the amplitier?  Yet. music there was, and evidently
our hest engineers today are unable to regularly pro-
As usual. nature goes
us one hetter and causes its own natural mstrumentali-
ties to do the same thing that we do in a most round-
about manner.
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While radio phenomena of this kind have often been
stressed. and while engineers have a vague idea as
to how it all originates, vet, | do believe that if a little
time and energy are used to work out the actual physics
oi such phcnonwna, an entirely new a(ho art mwln

evolve in time. Nature is full of such “stunts,” if
only we might take advantage of them.

I spoke of the crystal detector before. While, of
course, the vacuum tube is easier to handle, the “lowly”

crystal still has its inherent qualitics that will some day
bring it back to its former popularity if 1t is properly
enmneered, The crystal detector is full of mysteries
as vet unsolved by radio engineers.

As every radio man knows, there is nothing really
superior to the erystal detector when it comes to quality.
What all of them do not know, however, is that the
crvstal has frequently been an excellent distance- -getter,
and there have been many verifications of this. For no
known rmson at all, the cerystal, whose limit is usually
about 15 to 25 miles. has heen able to bring in signals
from distances up to 300 miles.

Of course, the “wise” radio man will point out that
this mst be “ireak” reception, and let it go at that,
but when the same “ifreak” reception is duplicated hun-
dreds of times they are no longer “freaks” but hecome
pretty normal.

I proved this years ago in my Interflex circuit where
T coupled & erystal 1o the grid of a vacuum tube. Taken
alone, the crvstal could not bring in stations more than
15 miles away. \With the detector tnbe alone, the re-
ceiver could not bring in signals for a greater distance
either. The two together (the tube now being used as
an audio amplifier) broughr in regularly stations as
far as a thousand miles distant. and I can still duplicate
this experiment todav at will. hringing in stations on
a 100-foot aerial irom 500 to 1000 miles on any good
receiving night.

Here then. is another radio mystery that needs ex-
ploring and that perhaps will lead us somewhere into
something that we do not know today.

The troubte is that we take our present-day radio
instrumentalities too much for granted. The chances
are that we are working along entirelv wrong lines. and
it might behoove us to try a new path in order to gain
knowledge which we do not possess today.
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Fig. B.

IIFENEVER man descends under the

oecan's surface, he wants assurance on

two points: first, that he will ascend again safely; and,

seeond, that in the event mishap befalls hing he will be
able to converse with those above who are seeking to resene him
from the engulfing waters.

These two considerations are of paramount importance and any
means to minimize the dangers involved will further the publie's
confidence in submarine work.  The hmportance of submarines in
times of peace or war is not to be denicd.

With the first consideration we are not technieally concerned,
althongh were it possible for munantees to be made that no sub-
marine ever would he trapped on the hattom of the sea, life-saving
and connnunications apparatus would not bhe required.

With the latter, however, anvone familiar with submarines and
their frailties st be coneerned: and it is interesting to note
that the U, S, Navy has given its subniarine squadrons and their
resene vessels and mother ships a combination underwater radio
and telephone that offers more peace of mind to submarine crews
than any conmnunications deviee
yet perfected.

Simply and Dricfly, the deviee CADING ELECTRO—  ARMATURE
. - MAGNET

consists  of a  portable  trans- con

nmitter - recciver  that  operates

from storage hatteries on the

deck of any reseue vessel (shown

in Fig. ), several hundred feet
of cable and a fat-sided round
underwater reproducer that at-
taches itself magnetically to the
metal hull of a sunken submarine,
as illnstrated in Fig B

Thus, direet contact is at once

g == e

Communication between sub-

By GEORGE JAMES

ships above has been attempted
the system described by the

way communication is derived

The under-sca loud-speaker “stuck' to the hull of a submarine.

Submarine Hull Is

marine and the sound waves pass through the
thin film of water separating them from the
particular hull plate to which the deviee is attached,

Before offering a technical deseription of the surface and under-
sea apparitus, let me give you a few of the high-lights of their
functions aud methods of operation. Later on, a detailed explana-
tion will claborate further the photographs and drawing accom-
panying this article.

Locating the “Sub.”

Suppose a subiuarine, having stubmerged daring a orning run,
does not appear within an hour after its scheduled time for emerg-
ing from the green sea. s squadron sets up search, utilizing
wnderwater radio sound apparatus: lookouts sean the sea for
revealing oil Motches: grapnels drag the bottonm in the vicinity
where the submarine was List known to be,

Now, suppose they have found her throngh any of these methods,
A rescue vessel stemms overhead and drops anchors. Over the
side, swaying as the surface ship rolls in the swells, the underwater
reproducer is lowered away. The
200-pound metal picee disappears

m———y
FIE D TERMINAL "1: beneath the waves,  As the cable
REES SSE | lowers ity an operator sits at the

deck apparatus as in Fig. AL his

| cars encased with telephones, his
mouth elose by o broadeasting
transmitter, one  finger  holding

| down the “press-to-talk™ button,
The magnetie qualities of the
reproduecr attraet it to any map-
netic  substancee in its  vieinity,
and soon the operator hears a
metallic “ping”™ as it makes con-

| ELeiTRO-
MAGNET
CoiL

made and not ruade. ) While cap LIAPHRAG M SPAOCERS. ‘.t:n-t. and immedintv]‘\: he engagres
screws on the reproducer touch in two-way conversation with the
the  submarine  physieally,  the trapped crew.  Now, the beauty
diaphragms—the heart of the re- Fig. E of the apparatus lies in the fact

producer—»tlu not touch the sub-

The component parts of the wnder-sca speaker ave ceell sHustrated,

that all power is supplied from
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marines in distress and rescue
from almost every angle. In
author, all power for two-

from the rescue ship above.

Fig. C.

RADIO-CRAFT
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Euntrapped crese communicating swith rescue ship above.

“Mike” and Reproducer

above, The submarine supplies no current, nor does it possess any
anparatus needed i completing contact and civenit. . The hull
acts as an aconstical receiver, and the crew, by raising their voices,
can talk with case to the operator above,

When Lt WM Tinsley, navy radio materiel officer, and Philip
I Russell, associate radio engineer. completed experiments  with
the apparatus, the sets were supplied to the various rescue vessels

eEEGTaEa W

i R ATV AR ISR D PSRN RN B

& IR S R

Fig. A,

Operator on rescue ship talking te men in a trapped “sub”

with the several fleets. They now are available for conversation
with Awerican subwarines no matter where they might go down.

As set forth in the report and instructions compiled by Lt
Tingley and Mr. Russell, and as tfurther claborated at San Diego,
Calif. by otlicers of the 'Twelfth Submarine Division, under com-
mand of Capt. W. L. Friedell, through whose courtesy these dia-
a-=ams and photographs are reprodinecd herewith, o technical deserip-
tion of the apparatus and its funetions tollows:

General Theory of Operation

After the speaker is lowered to the sub, the self-contained electro-
magnet inaintaing contact hetween the reproducer and the holl of
the submarine.  Sound energy as spoken into the microphone is
transterred throngh the power amplifier to an A.C. coil in the
speiker which in turn vibrates both diaphragins on the underwater
reproducer.  The nearer diaphragm transmits the sound throwgh
the intervening water space of about ene-quarter inch to the metal
Lull plates which in turn are set in vibration in such o way as
to generate sound waves to the air space within the hull. ‘That
is, the hull acts as an acoustienl reeviver. The voices of men inside
the Tl in turn vibrate the holl plates in the vieinity of the onder-
water reprodueer, which curries these sepulehval veices from the
hottn of the sen up to the vessel whose erew is attempting to
rescue then, as in Fig. C

I'bese vibrations pass throngh the water to the nenrer diaphragm
of the speaker, which in turn produces more lineal oseillatory
motion of the armature tohe inside the speaker so as to generate
clectrical enerev in the A.C. coil. “This eoil, when “listening” is
connected to the input of the two-stage amplifier, thus giving
enongh cnergy in the *phones clamped to the operator’s enrs so
as to complete two-way conversations from the deck of the rescue
ship down the cable and through the water and metnl walls of
the submarine.

The design of the reproducer is such as to anticipate its use in
all kinds of diving operations.

Practical use of the underwater telephone has demonstrated to
pavy experts that the diaphragm shonld not actually touch the

(Continued on page 552)
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A new method of recording sound on wire by varying

the permeability of the wire in phase with the sound

to be recorded.

By PHILLIP BERNSTEIN

EFORE beginning our discourse per-

taining to a new means of sound-

recording, let us briefly review some

phases and details of the present and
near-past arts of sound-recording, hroad-
casting and reproduction.

Since that great inventor, Thomas A.
Edison, first conmnercialized his phonograph,
the methods of recording and reproducing
sound have changed very little, with the
exception of sound-on-tilin.  Of course, we
now have the use of vacuum-tube anplifiers,
high-quality microphones and pickups, and
fine loud-speiukers. However, the same tulky
composition dises are nsed to a large extent
with either the hill-and-dile, or the duo-
luteral cut.

The Edison recorids make use of the hill-
and-dale cut, which utilizes a constant-spiral,
or a constant-secrew track which varies in
depth aceording to the sound impressions.
The pickup  or mechanieal  reproducer is
then constantly varied in o vertical motion
as the needle point moves up and down
within the sound track. The duo-lateral
cut, on the other hand, has a sound track
of constant depth hut which varies from
gide to wide, according to the sound im-
pression.

In the latter method. the pickup or re-

producer moves back and forth in a hori-
zontal position,  ‘This method is the most
widelv used, both in ordinary records and
in taling movies.

The Telegraphone

Some time nhout the vear 1900, V. Poul-
sen invented his famous telegraphone. It
seems strange that an invention of this
sort, althongh widely diseussed at the time
its patent was pranted, should be so quickly
forgotten.  In fact, it has been rediscov-
cred and reinvented a dozen times since.

The telegraphone is a method of record-
ing sound on wire, dise, or tube by map-
netic means.  In brief, a steel wire, No. 28
B & S miuge, passes hefween the pole pieces
of a magnet which is energized by a sole-
noid which, in turn, is energized by a micro-
phone or an amplifier. The steel wire then
retains a magnetic record which is repro-
duced when the wire is passed apgain through
the pole pieces, this tiine with a pair of
head-phones  or  an amplificr - and  Joud-
speaker attached to the solenoid.

The objeetionable feature of this systemn
of recording is that the magnetic hopres-
sions begin to expand, especially the higher
frequencics.  In a day or two, the record
is atmost indistinguishable except for the

BOTH HEATING AND

"INERT GAS'TANK TO
RECORDING CHAMBERS, REPLENISH SUPPLY OF GAS.
FILLED WITH INERT GAS /2/—- A SLIGHT AMOUNT OF
AT ATMOSPHERIC RECORDING WHICH 15 LOST THROUGH
PRESSURE . ELECTRCDES OF COOLING.,
IRIDIUM OR
TUNGSTEN RECORDING
~ CHAMBER
2 -
2 e i 7 —
L Vi 4

a4

HE‘ATING
CHAMBER

OF INERT GAS.

—

LIQUID CHAMBER TO
PREVENT ESCAPE

\coouwc CHAMBER
FILLED wWITH

POWDERED LIME

PYROMETER HEAT INDICATING
INSTRUMENT CONSISTS
OF A THERMO - COUPLE
CONNECTED YO A
GALVANOMETER

Fig. 1

Schematic circuit showeing the patk of the wire during the process of recording.

The tico rolicrs

heat the wire above its critical temperature before the actral recording begins.

Marech, 1932

The emplifiecr used by the author during the
recording process.

lower frequencies, ihe higher ones having
entirely disappeared.

Some earnest investigators have tried to
improve upon the Poulsen telegraphone, hut
the consensus of opinion seems to be that
its fundamental and original faults cannot
be overcome. The magnetic record simply
will not stay permanent.

From London and Berlin, in 1929, we re-
ceived reports that the Ludwig Blattner
Picture Corp., Ltd, of London, and the
Telegraphie Patent Syndikat of Berlin, as-
sociated eompanies, had sueceeded in dem-
onstrating talking motion-pictures with the
sound record reproduced frorm magnetic
wire. No reports have been received since
then, «lthough, at the time, it was elaimed
a more perinanent mapnetic record was
produced.

What the industry needs at present is
a record that will run one hour, two honrs,
ar a whole day, without interruption!

A foll hour's program for the home, be
it sound or television or both, is one of the
possibilities that may be secured by reoord-
ing wire.

The author, for many vears, has given
thought to such a system and has realized
the faults of Poulsen’s inethod. A new
theory along those lines was then developedl.

Variuble Permeability Recording

In a nutshell. what we propose to do is
to vary the permeability or “magnetic re-
sistance” of u steel wire, and this will he
done with heat.

Annealing is o heating and cooling opera-
tion of a material in the solid state.  Amang
the purposes are the following: (a) remove
gasses:  (b) remove stresses: {¢) induce
softness: (d) alter dnetility, tonghness, and
electrienl, magnetic or other properties: (e)
refine the ervstalline structnre,

Read item (d) of the ahove paragraph
and you will understand what we propose
to do: but not exactly by annealing as
ordinarily  praeticed.

(Continved on page 553)
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The Positive-Grid Tube

The high output required in public address work may now be
secured by the use of a new positive-grid power tube capable of
delivering 20 watts of undistorted output.

N publie address work, where relatively

birge power ontputs are reguired, re-

course must be made to the use of

several tubes in o push-pull or parallel
push-pull connection in order to secure the
desired output.  For such work, amplitiers
are usnally operated on the straight portion
of the grid voltage—plate enrrent enrve in
order to obtain an output that resenibles
the input in wave shape. When so operated,
amplifiers are said to De of the class “A”
type,

The main disadvantage of class “A” am-
plifiers is that a maximum efficiency of only
50 per cent may be secured—and this with
the load impedance equal to the internal
impedance of the tube,  As is well known,
any change of load impedanee from  this
optitmmn value results in o decrease in effi-
cieney,  Furthermore, even with only 50
per cent efficiency, the outpnt is not free
from harmonics, and therefore the load ime-
pedance is usnally made twice the tobe's
impedanee in order to reduee the harmonic
comtent of the outpnt.

The Positive-Grid Tube

In some tyvpes of transmitting stations,
the muplifier tubes are so biased that no
pate current flows when the carrier is not
middulated. When the grid swings positive,
the plate enrrent rises to a high value, but
when it swings negative, the plate cnrrent
remains at zevo, The action is thos similar
to that of a reetifier, and is illnstrated in
Fig. 1. When so operated, an amplifier is
said to be of the elass “B™ type,

This methid of operating an amplifier has
several advantages and disadvantages. First,
hecanse the plate enrrent flows for only halt
a evele, it s distorted and special means
must  be emploved to eliminate the har-
monies  that ave present when the plate
current ix distorted.  Second, sinee the griil
of a tube that is so operated only functions
during  the  positive  portion of  the  grid
voltage, the amount of grid enrrent that

By LOUIS MARTIN

Fig. A

The positive-grid tube.

main advantage of the methad is that, since
plate current flows only doring the positive
portion of the eyele, the amonnt of heat that
is generated per second s nmely less than
if plate current flowed duoring the entire
second.

This latter condition means that the plate

may flow may be excessive and result in cenrvent thet may be made to flowe during
serinus distortion of the grid voltage, The  the positive half-cvele can be inereased con-
= = = )
5 TEUT TRANS.
45 Tl POS. GRID TUBE, T2 QU eu e
[ ) L) » {coL
1
INPUT 140V

STEP DOWN

AF TRANS.

B+ s

DYN,
REPRODUCER

SEC.OFFIL. |, ~
¥ TRANS. 300V

Fig. 4

Schematic cirenit of the mawner in wehich the positive-grid tnbe is to be connected,

siderably hefore the same amount of heating
of the plate occurs, It should be recalled
at this time that when the plate enrrent
through a load resistor is doubled, the power
develaped in that load is inereased four
times,  Thus, an aplifier, biased as  de-
seribed above, niay be made to develop
considerable power output with the same
plate-heating as compared with one oper-
ated as a class “A” amplifier. This is ex-
actly what the new positive-grid tube, illus-
trated in Fig. .\, is designed to do,

Technical Details

The plate current—grid voltage enrve of
the tube js illustrated in Fig. 2. Note that
the plate current at zero bias is very small—
for all practical purposes, zero, At A s
shown the static, and at BB the dynamie,
characteristic of the tube, At (' is shown
the grid-current curve; at high values of
applied voltage, it becomes quite appreciable,

To secure an ontput similar to that at 13,
Fig 2, the plate-current ent-off at zere bias
must he very sharp. To secure this condi-
tion, the tule is construeted with twoe ¢on-
centric grids, the inner one heing coarse
in comparison with the outer one. A dia-
grammatic arrangement of the elements in
the tube is shown in Figo 3.7, and in Fig,
313 are shown the socket connections,

The characteristics of the tnbe are as
follows:  Filament voltage, 2.5 voltsy fila-
ment current, L75 amps.: Fgloand Fgz,
zero  (hoth being connected  together ont-
side the tube); plate voltage, 300 volts;
plate enrrent, nearly zeros plate load, 1250
ohims; undistorted outpat, 20 watts; maxi-
mnm peak grid-input voltage, 33 volts: total
distortion (including 2nd, 3vd, $th and 5th
havmonics) 10 per cent. As the Joad i
pedance s inereased to 2500 ohis, the dis-
tortion increases to 20 per cent,

5
L

Adaptations

This tnbe is primarily designed for public
address work, and when used for such pur-
poses, is designed  to be driven by oa T3
tube as dllustrated in Figeo 4. Normally, the
signal voltage appearving across the primary
of the ontput transtormer of a4 "8 tube
is abont TH volts (peak).  In order to drive
the positive-grid tube, which reqnires a peak
voltage of hat 35 volts, the audio trans-
former ‘T'L coupling the two tubes wmust he
step-down, and have a ratio of abont 4 to 1.
The secondary of this transformer must also
have a low impedanee in order to minimize
grid distortion.  The output transformer
T2, feeding into a dynamice speaker having
a voice-coil impedance of 10 oluns, should
have a ratio of 11 to !

(Continned on page 554)
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The Latest in

RADIO EQUIPMENT

Fig. A

Views of the new 1931-32 National

Short-Wave Converters. The model

NC-5 (metal cabinet) and NC-5-

M {maliogany-fuish cabinet) are

iinstrated. Front und rear chassis
views are shown.

AN EFFICIENT SHORT-WAVE
ADAPTER

ODLERN short-wave adapters are
not te be confused with the older
instrument designs which gave the
field of short-wave adapter opera-

tion such a poor name amongst broadeast
listeners who had been inveigled to pur-
chise instruments built in accordance with
earlier technigue.

Of course, the short-wave fan was well
aware of the latent possibilities of such
devices, and accordingly he nade generons
allowaners for operation below par.

Among the foremost short-wave adapters
designed in accordance with the Tatest ad-
vances in the short-wave field is the new
National 1931-32 5-Tuhe Short-Wave Con-
verter: in Fig. A is illustrated the De Luxe
Models NC-5 (metal eabinet) and NC-5-M
(mahoganv-finish eabinet), and in Fig 1,
the schematic circuit of these receivers.
Variable-tnu  tnbes are used in the first
R.F. and oscillator stages.  The wavelength
range is 15 to 185 mcters, as indicated in
the tuning graph, Fig 2.

First-deteetor—oscillator interlocking has
heen overcome by coupling the ¢athode cir-
cuits of these two tubes, as indieated in the
diagrom.  (‘This method of eoupling was
discussed at considerable length in the con-
structional article, "'The ‘Antipodes’ Short-
Wiave Super Converter™ which appeared in
the QOetober, 1931 issue of Rapo-Crarr.)

Undesirahle “dead spots™ in the tuning
spectiine have been avoided by correct coil
placement. Due to a harmonic action in
the input ecircnit, which includes an R
choke coil, 1., a high-impednnce grid cir-
citit is obtained without the nse of a sharply-
resonant cirenit: at the sine time, the an-
tenna de-tuning effect is not reflected into
the sharply  tuned, nmd acenrately-aligned
cirenits which  tollow.

A power pack, entirvely shielded from the
retuainder of the converter, supplies all the

fieation, V4, serves the primary function
of satisfactorily matching into the input cir-
cuit of any radio broadeast receiver, the
tuned cireuits and associated tubes of which
beconre additional LF, stages suceeeding
Vi in the converter. The recommended
LF. is 575 ke.

Interwound induetances (that is, primary
and secondary coils wound together) are
used, and the six individual tuning steps
required to cover the entire tuning band
(ordinarily accomplished with plug-in coils)
are conveniently obtained by operating a
sniall knob on the panel.  This, in turn,
works a switching system which moves two
arms across two sets of contacts; these are
located on opposite ends of the chassis, as
shown in the illustrations. (Circuit align-
ing condensers also. are Jocated on these
two panels.)  An index of the particular
two-winding indnctance in use is the color
of the illumination of the main tuning drinn:
at the same time, the approximate tre-
queney  setting  of  the receiver is thus
indicated.
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‘The eentral knob of course controls the
tuning drum; the small knob on the left
operates the off-on switch.

The tuning graph, Fig. 2, clearly shows
the manner in which one tuning range over-
laps the next one; the ingenious, rotating
pilot-light  color-drum  identifies  the  coil
colors.

This shurt-wave converter (available for
GO- or 25-cyele operation, and 110 or 220 V)
is recommended to those who wish a4 modern
device, incorporating  new  “wrinkles” in
converter design, for the reception of DX
stations, via the standard 200-to-550-meter
(1,500-500  ke.)  broadeast  receiver.  The
Models NC-5 and NC-5-3 Short-Wave Con-
verters are nmanufactured by the National
Co., Inc.

RADIO MAGAZINE BINDERS

Fig. B

The Rodio Library series of binders suitable

for individual wse. clu embossed cover lends
richuess to their appearance,

C().\IIH.\'II\'(} originality in design, rich-
ness in appearance, and convenienee in
their use, the new Radio Library series of
binders, some of which are shown in Fig, B,
fils & deeided need long felt by the reader
who preserves magazines of interest, and
the technician who wants his data handy
for ready reference,

There is a binder, appropriately stamped
in gokd for each of the popular radio maga-
zines: add other binders in the series, some
with “post”™ constroetion, are available for
Bata Sheets, corvespondence conrse lessons,
and technical leaflets. All of the binders
are perfeethy matched: consequently, they
are suitable for the library shelf.

The binders are tan in color, and are made
of a washable, pigskin-grain material which
is embossed,

These binders are available from R.C.A.
Institutes, Inc, and are sold in single units
to meet individual requirements.

RADIO-CRAFT

The latest devices are described here for the trade,
Service Man, and home constructor. Follow this
department from month to month for descriptions

of the latest equipment used in the radio field.

PROFESSIONAL RADIO TEST-
SET COMBINATION

Fig. C
A portable sct-analvzer, oscillotor and  potwer
wnit for the convenicnee of Serviee Men,

N Fig. C is illustrated the new Pattern
I “531" Professional Combination. ‘Ihis set
of test units, which inelndes a Pattern 4447
Set Analyzer, a compact oscillator (very
similar to the Pattern “563™), and a power
unit that supplies power for testing all tubes
independently of a receiving set, is designed
for that rapidly-growing number of radio
Service Men who consider  their work in
the light of a profession.  This combination
test unit is adequate for making all tests
and adjustments on any receiver,

The analyzer and oscillator may be re-
moved from the carrying case for convenient
use in the shop or in the enstomer’s home,

The Pattern “331" Professional Combina-
tion is manufactured by the Jewell Ldee-
trical Instrument Co.

A MODERN ANTENNA KIT

HE words, “antenna kit,” reeall to the

mind of the average radio Service Man
i coil of copper wire, some insulators, a
ground clamp, some heavy rubber-covered
ground wire, and perhaps a rn of silk-
covered lead-in wires hut the newest thing
in antenna cquipment, the Antenaplex Kit,
Model RF-5000, illustrated in Fig, 1), bears
little rescmblanee to the previensly  de-
seribedd apparatus of carlier vintage, (It
includes  an “antensifier  hox,”  “cabloy,”
“cabloy clamps,” “taplets,”  “outlet flush
plates,” and a “terminet.”  The up-to-date
Service Man must familiarize himself with
these new terms.)

As deseribed in the October, November,
and December, 1931 issues of Ranto-Crarr
the most effective antenna installation, from
many  standpoints, ineludes the use of a

525

Fig. D

The Autenaplex for store use.

vacutm-tube pre-amplifier and multiple dis-
tribution system—the ‘“.\ntenaplex,” an in-
terference-free method of installation.

Previously, this method of “centralized”
installation has not heen available to the
independent Serviee Man wishing to install
the apparatus in apartment houses, hos-
pitals, and other new or existing struetures
where multiple radio reception is desirable.
The new “Antenaplex Kit” makes available
to these men all of the apparatus necessary
for one complete installation  eapable  of
serving any 10 broadeast receivers with ex-
ceptional antenna  facilities,

In the kit are found the following items:
one antensifier hox, No. RIFF-5001; one an-
tensifier No. RF-5002; 100 ft. cabley No.
REF-5050; 100 cabloy clamps, No. R17-5055;
10 taplets, No. RF-5031; 10 radio outlet
flush plates, No. RF-5634; and one terminet,
No. 5091

This Antenaplex kit is manufactured by
RCA-Victor Co.

MOTOR RADIO SUPPRESSOR KITS

Fr ol |
[ |

Ttk
MOTOR RADIO SUPPRESSORS |
| b=

et o y,

N,

Fig. E

i complete ante  noisc-suppressor  Bit.

LECTRIC noises generated by the clee-

trical system of the antomobite and in-

terfering with the enjoyment of the auto-
(Continued on paye 555)
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Improving An AUTO RADIO

In this article, the author outlines some of the problems
that were encountered in the design of an automobile
receiver and describes the methods used to overcome
them. Just how he proceeded, makes interesting reading.

HF trials and tribulations of the

makers of automobile radio sets are

many; all too often the greatest

profits made from these scts have
accrued to the purvevor of hair dyes to
whon the harassed and grayed engineer has
finally been driven.

Recently it was the writer's pleasure (#)
1o become acquainted with some of these
problems.  The results of his labors are
cmbodied in the description of the set il-
lustrated in Fig. A which is the basis of
this article.

Before taking up the constructional de-
tails of the set itself, a lLrief review of the
major difficulties ta he eheountered in this
field will perluips be of interest, These are,
in the order<in which thev rank, as follows:

(1) The inadequacy of the signal pickup
system (ie, the antenna and ground sub-
stitute) for furnishing a large signal input;

(2) The diffienlty of obtaining a high gain
in a very small set;

(3) The close voltage limits within which
the type '86 tubes must be held to secure
a maximum of cfticiency (this is distinetly
at varianee with the claims made for the
tube which, supposedly, was designed to be
non-critical as to these factors);

(4) The diliculty of providing in an auto-
mobile set, where the leads are long, a sat-
isfactory volume-control that shall operate
in the R.F. stages without introducing a loss
of amplifieation, audio howling, R.I. oscil-
lation or tube blocking.

In solving these problems, it would also
be well if we could achieve an equality of
wain throughout the broadeast hand so that
onr little automobile sct would be in no
wav inferior to its big brother, the home
radio set.

Analvzing the Problems

Analyvsis of these factors at once rules
out the first itemn from consideration: we

By OSCAR BLOCK

can do nothing to seeure a good pickup in
A moving car without adopting unsightly and
impractical expedients. Since our little set

. 7p: ol * : -ﬁ
AN
WP o e

il;

Fig. A
Photograph of the efficicnt automobile receiver
described by Mr. Block.

shall indeed have to be long on performance,
in it we shall incorporate high-gain high-pri-
mary-inductance R.F. coils, carefully iso-
lated R.F. ecircuits, and the maximum of re-
gencration possible.

We shall do away with taps on our “B”
hatteries and shall use, instead, a voltage-
dividing system; sinee by this method we
can hold our voltages within closer limits
and, once adjusted, our set shall be more
nearly independent of battery  fluctuations
than would otherwise be the case.

As to the volume-control cireuit, we have
adopted a really simple expedient that at
once removes our control from any signal
circuit and allows us to operate our tubes
at their most eritieal point without in any
way increasing the fear of oscillation or
tube blocking.

ﬂ‘, 41 u

hd

gtmh'il

\
ANT. GND
"~ Rl

=

Complete diagram of the auto receiter,

£ 3

Tie values of the resistors are such that practically wo

changes in piate and scrcen-grid voltages reswlt <chen the volume is chenged.

Novel Volume-Control

In Fig. 1, this circuit is outlined. Here
R1, 2, B3, and Rt form a voltage-divider
cireuit across the BT supply.  RI, R3,
and R4 are fixed resistors; Rz is variable.
Any variation in R2 will change the cur-
rent flow through the resistor network and,
of course. ehange the voltage drop threugh
each resistance. Thus, it the resistance of
R2 is decreased to reduce the amplifieation,
the increased current flow through the cir-
cuit results in a simultaneous decrease of
the plate and sereen-grid vollages, as well
as an increase in the negative grid bias;
in comhination, these provide infallible vol-
ume-control.  This means of control gets
away from the increase in plate and sereen-
grid voltages which accompanies the con-
ventional control-grid bias-variation methods
where the plate and sercen-grid cirenits ave
fed through resistances.

Further, this method defeats the detection
which often results at low velume in an
R.F, stage when the screen-grid bias is re-

R2~

R4y

Fig. 1
A novel method of volume control; resistor R2
is variable.

duced.  (Such detection is the result of low
current through the cathode resistance caus-
ing too-low control-grid bias.)  Another
advantage of this method of control is that
howling, which sometinies conwes as the re-
sult of the screcn-grid's voltage hecoming
close to that of the plate, is maude hnpossible.
Such a condition is apt to oecur when, as
the result of decreused screen-grid current
or increased plate current, the altered volt-
age drop through the filter resistances tends
to  equalize the plate and screen-grid
voltages. :

The smooth operation of this control is
no small faetor in allowing the close voltage
settings which the type "36 tube requires for
pealk operation and which no other simple
method can insure.

Uniform R.F. Gain
We have mentioned the desirability of
providing uniform over-all gain throughout
the hroadeast band,  Mechanical 1neans
through movable primary coils conkd be
nsed hut for the ideals of compactness and
(Continued on page 556)
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Fig. 2

The multiple doublet antenna sxstem at Grand Island, Nebraska.

The lines are terminated

with a 410-0hm resistor to prevent veflections,

U. S. Monztor Station

UCIT thought was given to the

antenna systems, It was early

decided that if the station were

to cover international c¢hannels, it
shoutd have many directional high-frequency
antennas, similar to those used by connmim-
nication companies.  However, the Division
had a different problem on its hands than
nwst of these companies.  For the most
part, the conununicition companies moni-
tored only o few ehannels, while the Radio
Division proposed to monitor the whole
radio speetrum, For this reason, antennas
which were hoth eperiodic and direetional
were necded, or else the eost would be
prohibitive,

A Beverage-type antenna was chosen to
cover the broadeast range from 550 to 1500
ke ‘This antenna as used at Grand Island
is a single wire 00 feet long, suspended
on sixteen-foot poles spaced 100 feet apart,
It points to New York City, The operation
of this antenma depends upon the wave tilt.
The wave tilt, in turn, is dependent upon
frequency and soil resistance,  Fvery space-
wave cin be vectorially divided into two
components, commonly  spoken of as hori-

S— — e
fe———— ISOFTOR 200FT —-— u|
| i
. 6OFT WOOD >
/ POLES ~—
INSULATORS
L. TRANSPOSED
TRANSMISSION
L LINE ‘
Y — — — — — — —JJ
Fig. 3
Diagram of the “general  purpose’”  amtenna

used at (rand [siand,

(Part II)

—
r—t — e
60 FT WoOD
12 TURNS N2 12 COPPER || POLES
HARQD DRAWN- 12 INCH
SPALING BETWEEN TURNS
ALL WIRES CARRIED ON 11
SADDLE TvPE GLASS 12 FT
INSULATOR S | CRO55 ARMS
R
i
250FT & { —— : )
=
£ |
LINE "o | e
TRANSMISSION
LOWER CROSS - ARMS | LINE
APDROX I1DFT |
ABOVE GROUND ||
T r
LA
\:\‘ - — — e ——e J
Fig. 4

The special {oop antenna,  Designed to cover
the frequency vanue from 10 to 100 ke,

zontal and vertical. The horizontal compo-
nent is more divectional than the vertical,
The Beverage antenna has the property of
picking up the horizontal voltage conipo-
nent to o moch greater degree than the
vertical,  In very long antennas, this ratio
is abont 100 to 1.

As the space-wave advanees over the
antenni, inerements of horizontal voltage are
indueed in cach increment of wire,  These
voltage inerements travel along the wire at
very near the veloeity of the space-wave,
Therefore, each one adds up in phase, and
the voltage wave on the wire reaches a niixi-
nmm at the receiver end,  The far end is
terminated ina resistance equil to the surge
impedance of the line so that back-end sig-
nals are dissipated, and prevented from he-
ing reflected back to the receivers.  The
proper value of this resistanee for the Graml
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The antenna system used

at the U. S. listening sta-

tion 1s complete in every

detail, and is fully de-

scribed in the accompany-
ing description,

Island antenna was found to be 550 ohms.
This is illustrated in Fig. 1.

Antenna Lengths

There are very definite lengths of an-
tenna for maximunt signal and  maximun
dircetivity,  These two do not usnally co-
incide, so that a comproniise must be made.
The usual method of finding the eorreet
length for maximum signal is to set up a
constant-frequeney,  constant-power-ontput
oscillator, soe distance from the far end
of theantenna, and use a  vacuum-tube
voltmeter at the outpnt of a receiver to
test  for  maxinon signad with  different
lengths of wire.  The best length for di-
rectivity is then found Dy eireling the an-
tenna with the transmitter, using different
lengths of antenna. The proper value of
resistance is best found by setting the trans-
witter in the rear of the antenna and chang-
ing the resistance until a mininmm signal
is noted,

As the length of antenna is shortened,
the vatio of horizontal to verties pickup
appreaches unity, and the antenna loses its

-

(Continued on page 557)

TO RECEIVER
(4RF DET

AVERAGE TYPE ANTEMNA
FOR S50 YO 1500 16
KC OPERATION

Fig. 1

The 1.900-foot Beverage antenng wsed at the

U.N. Hstening station at Grand Island, Neb-

raska. It is terminated seith @ 550-0hm re-
sistor to prevent swrges.
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A New S.-W. Recetver

A discussion of a new short-wave receiver embodying a
unique feature in oscillator tuning. A complete and
timely discussion of this receiver is given below.

PON the introduction of the eleven-

tube short-wave and  hroadeast

superheterodyne, known as the 5-M

T26SW, last June, it was felt that it
was the lust word in short-wave-receiver de-
sign. In spite of its relative simplicity in re-
lation to its performance, it was not as
sitnple as could he desired. Unfortunately, no
means was known of, even undeveloped,
which  wounld for instance. &
simpler eoil-selecting arrangement for the
short-wave bands: or which would permit
elimination of certain unpleasant, bhut not
renlly detrimental, sounds of the nature of
*“burps? which occurred as the short-wave
dial was tuned hecanse of a few unavoidable
reactions between harnonies of the broad-
cast and short-wave oscillators.

As no method was known for eliminating
these two drawbacks—they were only slight-
Iy unpleasant  rather  than really  detri-
mental—it was believed that nothing hetter
could be hoped for.

But in November 1931, during the course
of development work in an attempt to
devise a better, or at least a simpler, sys-
ten., sowe experimenting  was done with

permit  of,

autodvne tirst-detectors.  While  nothing
satisfactory resulted, an idea was found

by Kendall Clongh, which now fully worked

* president, Silver-Marshall, Inc.

By McMURDO SILVER*

out, bhids fair to be ane nf the greatest
contributions to short-wave-receiver design
that has so far been found, It at once
simplifies the tuning of short-wave super-
heterodynes, eliminates most of the switch-
iy necessary in scts not emploving plig-in
coils. and does away with all “burping™ on
short-waves due to oscillator reactions. Six
months aga, this method had not even heen
dreamed of—today. it is a practical. opera-
tive reality in several thousands of sets now
in use.

While the auntodyne detector system ap-
pears attractive at first glanee, it has two
drawhacks which render it worthless in a
“super.” The first is its ahsolute inahility
to  diseriminate image-trequeney
interference, since every signal is impressed
direetly on {he one tiuned cirenit of the con-
bined oscillator-detector tube. The sceond
drawhack is that, since this circuit inust be
tuned oway trom the signal frequeney by
the intermediate-frequency to produce the
necessaty  heterodvning action, and as on
short waves this I F. will he ¢nite high,wmeh
loss of signal voltage resnlts, particularly
on the lower signal frequencies. The auto-
dvne action is quite simple—Imt the new
Clough systemn is equally simple, hias none

against

of the autodvine’s drawbacks, and is in no
sense related to the antodyne system, since
it emplovs a separate and distinet detector
and oscillator with their separate tined
circuits.

T'he Clough scheme is to use only one
oscillator in the set, which must tunc from
16.5 1o 550 wmeters, or 18,000 to 550 ke
Ofthand, this sounds impossible, and it is,
for even the harmonies of the oscillator are
too weak to be of dircet use. The ernx
of the idea lies in the use of a tube dircetly
coupled to the oscillator, which is so set
as to tune over the hroadeast hand of 550
to 1500 ke., this tube acting as a harmonie
generator and providing the necessary local
frequencies to heterodyine signals in the 16-
to 35-. 35- to 65-, 65- to 100-, and 100- to
200-meter short-wave bands.

This svstem rvesults in only one perman-
entlv connected and aligned oscillator cir-
auit, the harmonie generator tube providing
the required heterodyne voltages for the
short-wave lbands. A single selector-switeh
knob gives a choice of five separate eoils to
enable the first-deteetor to cover the four
short-wave and broadeast bands.  In the
tinal embodiment, one dial tunes the hroad-
cast hand, this same dial plns an anxiliary
tritmmer tunes the short-wave bands, and
one five-position switch selects the five bands
at will.
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It may be well to allay skepticism before
desceribing the features of the systern by
stating that the receiver illustrated and
deseribed herewith, and embodving this new
svstem, shows a Dbroadeast sensitivity on
the order of hetter than 2 to 3 microvolts
absolute input for standard ountput; absolute
10-ke. selectivity with no image-frequency
or cross-talk interference; a fidelity curve,
from antenna to ear, flat to a few decilnls
from 10 to 4000 cyveles; and 5 to 6 watts
of undistorted power output—su there must
e nerit to the Clough system, even if it
is brand new.

Choice of the I. I,

The salient points Tieing many and closely
interrelated, it is a little difticult to present
them simply and concisely. One of the first
points, for example, apparently  having
little bhearing on the oscillaitor harmonic
generation idea, is the choice of intermediate
amplification frequeney.  Sinee only one is
used, as against two in the 7268W, for in-
stance, it nimst he selected caretully with
respect to both broadeast-band and short-
wave operation. The ideal broadeast-hand
intermediate-frequency of 175 ke. is almost
worthless helow 200 meters, and the next
logical step is to 465 ke, which gives the
advantage of “one-spot” operation over ull
but 2% of the broadeast hand (1180 to
1500 ke.), as well as being very satisfactory
for short-wave reception. Using 465 ke, for
the L. F. simplifics jwage-frequeney inter-
ference in the broadeast band to a point
where it can be handled nicely by one high
Q" tuned circunit ahead of the first-detector,
as compared to the two tuned cireuits in-
variably needed with a 175-ke. 1. F. ampli-
tier.

This is a considerable gain in simplieity,
hut brings in another probleni, that of 1. .

RADIO-CRAFT

andio detector, which will appear at mul-
tiples of the intermediate frequency, or 930
1395 ke, By caretul arvangement of
parts and filtration, this can be eliminated,
and no “tweets™ will he apparent on the
hroadeast dinl at these frequencies.

and

Throughout the 550 to 1500-ke. broadeast
band, the arithmetic selectivity is not as
high as might he desired, but it is adequate
with  today's improved tech-
nique of 1. F. amplification, and it is very
sood on the short waves. A #65-ke. 1. I°.
permits also of entively  adequate image-
frequeney selectivity on short the
frequency separation at 20 nreters, for in-
stance, of the two oscillator settings, serv-
ing to heterodyne a given signal, heing 6%,
which nay be satisfactorily  diseriminated
between by one high “Q” tuned circuit ahead
of the first-detector as has heen
in practice.

engineering

WHVES,

proven

The Harmonic Generator

Fig. 1 shows in diagrammatic form a
simplificd example of the harmoenic  gen-
crator used  to the
short-wave frequencics.  Tube
Vi s the sereen-grid irst-detector,
with its tuned input circuit represented
by five coils, all designated 1.1, selected by
the five-point switeh to cover the five differ-
ent hands, and tuned hy the condenser Cl.
Tuhe V2 is the oscillator, L3 representing
its plate. tank tuning, and grid eoils. Tube
V3 ois the harmonie gencrator, across the
plate coils (1.2) of which are developed the
required  short-wave  heteradyne  voltages,
the coils L2 cach heing properly conpled
to the short-wave coils L.1.

arrangement
heterodyne
2

produce

For broadeast operation, one set of L1
coils covers the hand of 550 to 1500 k.c., and
the fundimental oscillator range is there-
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the 1. F, of 465 ke, or from 1015 to 1965
ke, The oscillator is coupled to this 1.1 coil
in a manner not shown in the diagram of
Fig. 1, tor simplicity, and serves to hetero-
dyne all broadeast signals to 465 ke, for the
I. . amplifier. When so used, the harmenic
wenerator tube V3 is not utilized. It the
hand-selector switeh turned to the
sceond L1 coil, the useful tuning range of
the first-detector will he about 90 to 200
meters, and the oscillator is obviously use-
less to heterodyne signals in this range to
465 ke, But now the havmonic generator
tube V3 is utilized, and its grid cireuit,
directly  coupled to the oscillator plate
circuit, is fed frequencies in the range of
1015 to 1965 ke, by the oscillator. V3 is
hiased well Delow .ifs cut-off point so it
“dvaws no plate current when not fed hy
the oscillator, and aets as a rectifier or,
more properly, as @ frequency multiplier,
In its plate cireuit, therefore, will appear
a multitude of mulliples of the oscillator
frequencey, or harmonies, which will he pro-
gressively weaker, as the harimonics increase.

is now

In the discussion of this recciver (type
T27) tube V3 is referred to as a “harmonic
generator.” In reality, it is a conpling tuhe
between the oscillator and the first detector.
Its presence is very desirable since it in-
creases the stability of the oscillator, allows
the oscillator to be shielded from the rest of
the set, and stabilizes the output.

If the second haronie of the escillator
is now considered, it will he seen to he 2040
te 3930 ke, froan which we must subtraet
the H5-ke. 1. F. to determine what signal
frequencies it will satisfictorily heterodyne
in this set. We find that this range will he
1565 to 365 ke, or from just below 200
tmeters to about 87 meters.  (There is appar-
ently a gap of 65 ke, between the hroadeast
hand and the 90- to 200-meter band, but

harmonic  feed-back from the second or  fore the sum of these linit frequencics plus (Continued on page 559)
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Fig. 2

ual te produce the intermediate frequeucy of 165 ke.

Tube V3 is the “harmonic gencrator” twhose ontsul beats against the incoming sig-
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Fig. 1

Abave, is illustrated the schematic ¢ircnit of the very versatile automotive receiver described by

the author,

Top and wnder views are also shoten,
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Complete construction data for
a six-tube, screen-grid auto-
mobile receiver., The new
automotive tubes are used in
a circuit of high efliciency.
This receiver is recommended
for those who desire to “roll

their own.”

The <“Screen-Grid 6”’

Modern  Automotve Recerver

ANY recent developments in auto-
mobile radio-set design have been
incorporated in the “Sereen-Grid
Six™ automotive receiver. Further-

more, a unique cirenit has been worked out
for the purpose of utilizing the modern
“autonotive” or heater-type 63-V. (fila-
ment) tubes and all the other special com-
ponents at the maxinmm degree of cfficiency.
The circuit employs three R.F. stages (the
first untuncd and the other two tuned), a
tuned  detector stage, and a single audio
stage using pentode tubes in parallel,

The two pentodes have an undistorted
power output of 375 milliwatts cach. Since
they are in parallel, they have a cormbined
undistorted power outpnt of 750 milliwatts.
Furthermore, their combined outpul impe-
dance ix lowered to 7500 ohme.

The sccond and third R.F. stages and the
deteetor are tuned by means of a three-gang
eondenser having shields between cach see-
tion.  lligh-gain shielded R.F. coils are
nsed.  Those specified are ideal for anto-
mabile sets, since they are onlty 1 9/16 ins.
high and 214 ins. in diameter.

The dynamic “vehich” speaker used has
been designed especially for this type of
work: its cabinet is compact, ornamental
and serviceable,  The ear antenma specitied
fits underneath the running board, 1t is
equipped with a non-shorting lead-wire and
with a special rubher splash-guard.  This
new device gives better results than ean be
obtained with a roof antenna  (unless in-
stalled in the roof when the car is built),
and at the same time eliminates the possi-
bility of damaging the top of the car. A

By H. G. CISIN, M.E.

“silencer kit” is used to eliminate noises
from the ignition system of the engine. The
steering colimn control is equipped  with
an illuminated dial and key lock-switch,
This is operated hy means of a flexible
shaft, or c¢lse a solid shaft with universal
Joints.

Holes are drilled in the chassis for the
six tnbe-sockets and also for the phig socket
on the rear wall,  All seven sockets are
then maunted.  The chassis is turned upside
down and the vohumme-control is mounted
on the side wall,  Next, the four 1-mf. con-
densers are fastened in the positions indi-
cated, The R chokes 3 and 2t are then
mounted and also the amperite 1A and
the miea condensers 23 and 26, These ref-
cerence figures will be noted in the schematic
cirenit, Fig. 1.

The three RUF. coils 9, and 12 and 18 are

3, I3

'{ ‘,‘ e B}

-a‘;%‘, 14} REmGTE CoTROL
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Fig. 2

Construction details which aid in the building
and mownting of the reeciver,

mounted horizontally as shown, using smalt
right-angle brackets, The four binding posts
are mounted on the front wall, The other
parts are fastened in place during the pro-
cess of wiring,  However, before the wiring
is  started, the three-gang condenser s
mounted on top of the chassis,

With the exception of the flexible leads,
going to the eaps of the type *36 and 38
tubes, all wiring is concealed beneath the
chassis,  The filament circuits are wired in
first, grounding to the chassis all the nega-
tive terminals of the sockets.  The “A™
minus and "B minus posts are connected
together, the lead then going to switeh 37,
The other side of the switeh is grounded
to the chassis, which acts as the common
negative return. At the battery box “C»
plus is connected either to “B” minus or
“A™ minus.

The grid circvits are wired next. The
connection from the antenna end of RS,
choke 3 is Drought up throngh a hole drilled
in the chassis, to the eap of the tube 5.
The stator of condenser seetion 10 conneets
to the cap of tube 110 ‘The stator of section
13 goes to the eap of tube 1+ and the stator
of seetion 19 goes to the cap of tube 20.
‘The lead from the junction of condenser
26 and resistor 27 also conneets to the eaps
of pentodes 28 and 29, laving completed
the wiring to the caps, there ean be no
dificulty in making the double grid con-
neetions at the G terminals of the sockets,
Plate cirenits are wired, then cathode cir-
cnits, and finally bypass condensers and
pilot light,

(Continued on page 560)
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ELECTROLYTIC

Variable Condensers
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Fig. 1, left.
Fig. 2, right.

N the field of experimental radio engi-
neering, there is often a need for vari-
able high-capacity condensers.  1n the
design of filter svstems, it would he of
inestimable vilue to be able to turn a knob

until the hum level was of the required
value, then simiply read the amount of ca-
pacity  necessary from the dial. A unit

of this tyvpe, in order to be of value, would
have to vary between, at least, 0 and + mf.
There is little doubt that a variable con-
denser of this type would find use in the
anutteur transmitting field or, perhaps, for
use in andio oscillators.

With this in mind, a eondenser was de-
signed. It is a unit of simplicity which
can he constructed in any experimenter’s
Iaboratory.

The condenser is, of course, an ¢lectro-
Ivtic nnit. 1t is based on the design of the
variable air-condenser used so extensively
in modern-day radio.  The plates are of
aluminuin and the rotor is placed in a con-
tainer filled with an clectrolyvie.  \s the ro-
tor is turned, the plates (l|p into the elee-
trolvte, thus producing a two-element clec-
trochemical condenser.  The degree to which
the plates are immersed regulates the amount
of capacity of the condenser.

‘I'he eleetrolytic eondenser is a condenser
having two elements, the anode and  the
cathode,  The anode element is nde from
aluminuim with a thin eoating of aluminun
onide on its surtace. The cathode may be
of any metal, but is preferably made from
illllll]ill"lll or c"l)])('r.

\While the mechanical construetion of this
high-capacity varviable condenser is simple,
the electrochemical procedure is not as
casy.  The appliention of the anodic tilm
and the mixing of the cleetrolyte must be
done with precision,

In Fig. 1, the condenser may he secen
completely assembled.  In IFig, 2, the shape
of the rotor plates it seen. The odd shape
is necessary in order that the rotor, when

The coudenser in its container.

Assembly details of the clectrolytic variable condenser.

Note the height of the clectrolyte.

By W. W. GARSTANG

in its position of minimmm capacity, out of
the solution, will not ciuse the liguid to flow
or drip back onto the shaft causing Jeakage
nround the bearings. ‘The plates should be
made of aluminum that is at least 99.5¢
pure, but it has been found that, for econ-
densers which are to be operated below 400
volts. alumimune plates taken from old vari-
able air-condensers will answer the purpose
quite well. The shaft and the spacers used
in the assenibly of the rotor must also be
of almmimim. The bearings which hold the
rotor shaft must be made of smue wmaterial
which has  good  insulation  qualities  and
which will not be afiected by acid or aleo-

hol. Bakelite is an ideal material for the
beavings and mny e easilv turned on a
lathe.

Coating the Anode

I'e obtain the oxide film on the rotor
assembly, the assembly is suspended in sone

Experimenters have long
waited for a wvariable con-
denser that would have a maxi-

mum value of about 4 mf.

Rp10-CRAFT presents such a
unit to its readers.

aliminum utensil which has been filled with
a solution consisting of 13 ozs. of borie acid,
1 on of “uiax, and 1 gallen of distilled
water. It is of great importance that the
aluminum utensil and the rotor he cleaned,
and  that  the  chemicals used  be  pure
(U.S.I"). The rotor and the aluminum uten-
sil may be cleaned by scerubbing in a warm
solution of sodium  hydroxide (lyve) and
washed in distilled water.

Now, using the utensil as the cathode and
the as the anode, the two elements
are attached to a sonrce of D.C. power,
If batteries are nsed, the forming process
will take considerably more time than if
a generator is availuble. The anode should
be connected to the positive side of the
generator and the cathode to the negative.
The voltage should be applied and should
be slowly inerensed as the current taken
by the forming process decrcases.  Agita-

rotor

tion and hubbles will be noticed as the
forming  process takes place. The  final

voltage of the process should bhe 450 volts
(Continued on page 563)

”

;-

)j

Fig. 3, left.

Fig. 4, right. The

complcte  condenser  assembly

Obscrue the position of the plates as they are immersed in the liguid.

with all plates immersed.
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An INEXPENSIVE

Pictorial layont of a very imexpensive test bench,
board, marked as indicated above, fs uwsed.

HE average Service Man is equipped
with  a  satisfactory  set  analyzer
which is adequate  for the major
tests encommtered in the general run
of service work. The writer owns a so-
called *portable laboratory™ which is sup-
posed to furnish a multitude of tests; still,
if you are a busy Service Man, yvour work
heneh will

soon become one huge messy
tangle of wires.  One soon comes to the
conclusion  that fifteen minutes is  spent

hooking up apparatus necessary to run a
once-minnte test.

To reetify this condition, a compact test
panel, well within the financial means of
every Service Man, and flexible enough to
cover the range of tests necessary in the
shop, has been designed by the author, Fig,
A presents sueh a surprisingly low-cost
heneh test panel, size 7 x4 ins, which
will tale eare of practically all specialized
testing and which consists of the tollowing:
cohmmeters, 0-10,000 and 0-50,000 ohras, low-
range ohmmeter; eapacity measurement of
001-, 02—, 5., 1o, and 2-mf. condensers
by the substitution method: capaeity meters
continuous line-voltage ehecks high, low, and
medium continuity check; voltage scates of
4.5, 90, and 450 for D.Co ovoltage seales of
10, 140, and 700 for A.C.  All meter ranges
brought out to sinall phone-tip  jacks, re-
quiring only two test leads to gain access
to any test on the panel

Fig. A

the power 5 “on.”

By HAROILD RIETH

This test panel shonld prove a valuable
asset to the Serviee Man as a time and
Inbor saver when used in conjunction with
the regular analyzer in the shop,

Low-Resistance Check

A very useful, and probably  the least
expensive, section of the panel is a low-
resistance checking unit, which consists of
one 2.2- and one 128-volt flashlight hulb.
The 123-volt Tmll nay be rather ditficeult
to secure, doe to the foet that at the pres-
ent time this hulb is not being used very
extensively.

The two bulbs are in parallel and are in
serics with a Li-volt dry cell and phene-
tip jacks, which are labeled LR, LR in
Fig, 1, and are situated at the extremne
right-hand side of the jack strip. There is
no switch on this unit and it is possible to
use cither of the two bulhs by simply tight-
cning the one desired and slightly loosen-
ing the remaining one, The 2.2-volt bulb
is nsed in checking resistances hetween 2
and 9 ohis, which cover the majority of
low-resistance tests enconntered in service
work. With the 2.2-volt hnlh tightened and
two test leads inserted in the pin jacks
nrked LR, LR and placed across the
primary or secondary of R.F. coils, R.F.

To eliminate the cost of rngrating the pancl, a strip of card-
The larae lemp hozen at the left, is for the purpose of showing when

chokes, voiee coils or any resistance between
2 and 9 ohms, the buth will cither light dimly
or fail to light; shoald the bulb light to
full brillianey, there is evidently o short
cireuit.

Shorted condenser plates can be located
by placing the leads aeross the condenser
and varving the capacity from mininn to
maxinum, and at any pesition of the rotor
where the plates rub, the bulb will light
hrightly. It is then not necessary to un-
solder the coil which is usually connected
across the condenser. By repeating  this
procedure to cach condenser of a gang, the
one which is shorted may be casily detected,

The L2s-volt bulh is used to check re-
sistances hetween 0 and  S-olun, sueh as
very low resistance coils, center-tap resist-
ors, ete. ‘Fhis test is ideal for locating high-
resistancee joints and is used in the same
manner as the 2.2-volt hulb,

By noling the intensity of the light which
is produced hy an unknown resistancee when
placed under this test and compared with
the light which is produced by a known
resistanee, one may be able to judge with
fair accuraey the value of the unknown
resistance, providing its value lies  within
the range of this test. ‘The fact that the
resistance of No. 40 copper wire may he
placed at one ohm per foot helps in making
this comiparison.
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SERVICE TEST PANEL

Numerous test panels have been described heretofore,
but they all have been rather costly.
described by the author, versatility and simplicity have
been combined to form a low-cost unit.

especially adaptable for the beginner in radio.

Resistors which are too large to register
under this test may be casily checked with
the ohmieter.  After checking for short ecir-
cuits, and the bulb fails to light, it is a
wise procedure to test with the ohnuoueter
to be sure of continuity.

= \

WINDSHIELD WIPER

/RUBBER HOSE 3_ r
!_' as ! I‘—I%L'I

5 FT. >
PHONE CORD TIPS

Fig. 3

Detail of the test prod wsed in the pancl.

™\

Condenser Section

At the extreme lett-hand end of the jack
pin strip, Figs. A and 1, is located the
condenser substitution section, consisting of
001-, .02-, and two T-mf. condensers. Switch
St is used to place the two 1-mf. con-
denscrs in parallel for the 2-inf. The ca-
pacity across the 5-, .5-jack pins is .5-mf.

resulting from the two 1-inf. econdensers
heing placed in series.
The substitution method is one of the

quickest and surest wcans of locating open
condensers, as it dees not require the ve-
moval of the candenser under test in order
to make the test. It is used whenever a re-
ceiver hus, oscillates, or is dead, and all
the voltages appear to be normal. To each
condenser the procedure is as follows: con-
neet the receiver to the aerial and gronnd
in the usual manner and set all controls for
reception.  Seleet a capacity on the panel
which will correspond to the capacity to
be tested and, by mmeans of the test leads,
place the panel condenser across the re-
ceiver condenser.  If normal reception re-
sults, the condenser in the chassis is open
and should be replaced.

Ohmmeter, D.C. Voltage Scales, High and
Medium Continuity Test

The olumueter is nsed to measure values
of resistunces up to 50,000 ohs, also pro-
viding medinm- and high-resistance contin-
uity tests. ‘T'he D.C. voltage scules are in-
strumental in tracing voltages threugh the

cireuit from power pack to their destination
in cases of shorts and opens.

This unit of the panel has for its nueleus
a 4.5-volt, 10,000-olin  direct-reading  re-
sistance meter.  The negative post of this
meter is the conmnon terminal for the 10,000
and 50,000 ohmmeter, and the negative post
for all D.C. seales, Multiplier resistors R4
and 5 (Fig. 1) are placed in series with
the positive terminal of the meter to in-
crease the original 4.5-volt scale to 90 and
450 volts, respectively.  Resistor 13 s
placed in series with the 22.5-volt “C” bat-
tery lead to increase the ohmmeter range
from 10.000 to 50000 oluus: readings being
taken on the 10.000-0hm scale and wltiplied
by 5. The range may be further increased
to 100,000 ohms by placing another 22,5-
volt “C™ battery and resistor of suitable
vilne in series with the original 22.5-volt
“C” battery and adding another jack pin
to the panel. X

It is advisable, althongh not shown in
the schematie, to place a 40-olun rheostat
in series with the <+225-volt “C" Battery
lead te shift the ohmmeter to 0, therehy
compensating for any error due to the vari-
ation of the “C” battery voltage.

A.C. Voltage Scales, Capacity Meter

The A.C. unit of the panel consists of a
double-range  voltrueter of 0-10-110  volts,
182 and R1 being multiplier resistors which
increase the 10-volt seale to 140 and 700
volts, respectively.  “The 10-volt scale is
used to check the filinment voltages from

In the panel

This panel is

be used as an output meter by connecting
it across the voiee enil of a dynamic speaker.
The 700-volt seale is helpful in locating un-
hilanced secondaries of power transformers,
When the switches 82 and 83 are closed,
the line voltage may be read directly on the
140-volt scales.

By inserting leads inte jacks C, C, which
are located between the two meters, and
applying to condensers having a capacity
of I-wf. or larger (with thé panel switeh
83 closed) a reading will he obtained on
the 140-volt scale. By jotting down the
readings for various known capacities andt
using this table in collaboration with the
weter, a capueity meter, which is adeqguate
for service work when dealing with con-
densers of this range is obtained. 'The chm-
eter should alwavs be used first to test
for high-resistance leaks before subjecting
condensers to the capacity test.

When the switches S2 and $3 are
closed, and leads pliugged into the 140-scale
Jacks, 110 volts A.C., which may be used
oceasionally in service work, is seeured. In
the npper left-hand corner of the panel, a
110-volt porcelain receptacle is located for
use either as o pilot light, indieating that
A.C. is heing supplied to the meter and noe
other tests can be ade until switches are
opened, or it may he used to plug in any
appnratus requiring 110 volts A.C.

Maltiplier Resistors

The values of resistors 111, R2, R3, R4,
and R5 depend selely upon the meters se-

power transformers.  This scule may also (Continned on page 561)
001 002- 25V
l i 02 low. - 18v.+22V. ,Ra 125v. 1.5V,
. X e — . L @ [«wv s
a{ AC e 2.2V
cfce |czfes -
l : R1 , 3R fis
| S 5
S L
>
v oy ; Y 4 i
0OLOOl- 2. 2. .02 € C 700V 140V. JOY. AC. 110V. HR MR M& 4.5+ 80+ 450 LR LR
10 L1020 Yur AC. AC. AC AC. HR DC D¢ DC.
.5- 75— TR -0.C
Fig. 1

Schematic cireuit of the test pauel.
diagram.

capacity

Tts very simplicity can casily be appreciated by studying this
The markings of the posts on this diagram correspoud to those of Fig. A.
iy simple, and o begiuner showld have no difficulty i
f condensers Cl, .001-mf.; of C2, .1-mf. cach; and C3, .02-mf.

The wiring
folleweing the description in the text. The
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SHORT-CUTS in

By WALTER L. LYONS

(Prize Award)
REPAIRING CONES

HF Service Man will now and then

have a set to repair in which the cone

of the speaker, or even the voice coil,

has been damaged.  In many cases,
he may find that he ecannot get the cone
without sending to the manufacturer. Or
the manufacturer may insist on doing the
repair job himself.  Either situation means
loss of time and profit, and possibly a dis-
sutisfied client.  Yet a bit of ingemiity will
et around many of these serviee calls if
the repairman will follow the procedure ont-
lined below,

Doubtless, many Service Men have tried
to lay out patterns for cones, anly to find
on asseibling that the cone was a bit larger
or smaller in some dimension, rendering it
nseless.  The method as ontlined will re-
produce the cone exactly, if it has no corru-
pations or other features impossible to pro-
dunee with a sheet of flat paper, scissors and
cement.

Paper of the same quality as that used in
the cone may he bought at the stationery
store in the size 2 by 3 feet for twenty cents

RADIO

$10 FOR PRIZE SERVICE
WRINKLE

Previous experience has indicated that
many Service Men, during their daily work,
have run  across  some  very  excellent
Wrinkles, which woeuld Le of great interest
to their fellow Service Men.

As an incentive towarnt obtaining infor-
mation of this type, Rapro-Crarr will pay
$10.00 to the Service Man sulmitting the
Liest all-around Radio Service Wrinkle each
month.  All checks are mailed upon publi-
cation,

The judges are the editors of Rapro-Crarr,
and their decisions are final.  No unused
manuscripts can he returned.

Follow these simple rules: Write, or
preferably type, on one side of the sheet,
giving a clear description of the best Radio
Service Wrinkle you know of. Simple
sketches in free-hand are satisfactory, as
long as they explain the idea. You may
send in as many Wrinkles as you please.
Fveryone is cligible for the prize except em-
ployees of Rapro-Crarr and their families.

The contest closes the 15th of every month,
Ly which time all the Wrinkles must bhe re-
ceived for the next month.

Sendl all contributions ta the Tditor, Ser-
vice Wrinkles, c-0 Ranto-Crarr, 98 Dark
Place, New York City.

/mmma
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Fig. 1, upper right.

The old cone is cut from the leatherette which holds it to the frame.

Fig. 2, lower right. Cress-scction of the speaker showiig the location of the spuder.

Fig. 3, left. The old cone fiattrned out which max be wsed as a template, The upper sketch

atds in i

Hustrating how the conc openings may. be caleulated.

SERVICE

or less.  In eones ten inches or larger of the
dynamie type, the use of a heavier paper
tends to accentuate the low frequencies. For
smaller  sized dynaumic cones, the use of
heavier paper merely means more difficulty
in handling.

The cone which is to be duplicated should
be separated from the rest of the speaker
as intaet as possible. A sharp kaife or razor
blade will usually suffice to open the joint
between the cone and the leatherette rim
which usually helds it to the frame; this
is illustrated in Fig. 1. .\ hit of ether ap-
pliedd with a small brush will help to soften
Joints in which the “dope” has become too
crusty for the knife to cut. It will prob-
ably De necessary to remove the fiber
“spiders™ which center the voive coil around
the field pole, as shown in Fig. 2. Note
carefully their positions on the coil by a
serateh or measurement, as well as  the
peint of attachment of the coil itself to the
small end of the cone. The seam of the
cone must be opened before it can be
stretehed out flat to make a pattern. Be-
fore this is done, however, the seam must
he *“pinholed.”

That is, in order to reassemble the new
cone pattern accurately, a smatl pinhole s
made in cach end of the seam and a third
midway between them, all, of course, on the
seam as shown in Fig. 3. The seam may
now he opened, eare being taken not to
mutilate cither the edges of the seam or the
pinholes,  Use a bit of ether if the seamn
proves obstinate,

When spread out absolitely flat, the cone
now looks as shown in Fig 3. Usually, a
small lange on the cone (usect ta fasten on
the voice coil) is so saturated with “dope,”
that any attempt to flatten it will result in
cracking oft the flange, which should be al-
lowed to stick up.

Marking the New Paper

The new sheet of paper should be placed
on a flat wonden sorface and the old cone
Maced an top of the sheet, and both flat-
tened out by the application of heavy ob-
Jeets such as flatirons, plate  glass,  ete.
There arve now six pinholes, 3 in each edge.
Through cach of these, pass a thumb tack
stratght down through the new sheet and
into the wood.  With a sharp, soft peneil,
the ontlines of the cone may be traced, sup-
plying, where neeessary, any of the ountline
obliterated by the razor blade,

The swall inner cirele should he traced
very carefully as the fitting of the voice
coil depends on its aceuracy.  In addition, a
third eirele of a radius abont 3 /16-in. less is
tricced by a compass inside this one, in order
{o make the flange, if one is vequired. When
the outline is complete, the thumb tacks are

(Continwed on page 563}
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Fig. D.

Internal view of the short-checker and preheater.

Fig. C.

Outside view of the tester described by the author,

“SHORT"-CHECKERS

(PART II)

A description of a short-checker and preheater suitable

LI. that has been said about the tyvpe
and characteristics of the neon Lunp
and the use of the series condenser

in discussing Fig. ¢+ applies with
equal force to Fig. 5 and will not be
repeited.

The circuit in Fig. 5 was built up in a
6.-in. x 11V,-in. x 3Y-in. box for counter
or henel use and can be huilt up separately
or in combination with a regular tube tester
as desired. Figs. € and D illustrate the

for radio servicing.

By JESSE TILLETT

the switeh
a Federal

switches, however, as in Fig. &
used, and designated as S1, is
No. 142¢ anti-capacity switel.
This switeh was originally a four-pole,
double-throw atfair with an “oft” position
in the center, and wus altered to the extent
of hending four of the ronnd contact mem-
bers so as to make contact with the four
flat members in the center position.  When
thrown to the left, two of these four con-
tacts nre broken and two others made in
their places and the same is true when the
switeh is thrown to the right; thus making,

. G lO O S-WATT NEON GLOW

M2 (A.C ONLY)

0.5+ 10 1.MF,

exteriov and  baek-of-panel  views of this
checker. Tt will be noticed that the short-
checking arrangement is the same as used
in Fig. +.  Instead of using two push-type
[JJ;_ e = —
A.EANDC SWITCH 53 \g—' g
G.E.MAZDA
{| N2 4llampPs
. 4UO'O'D'O'D'GW\
B G
g A CATHODE GRID
M s @
a ne— e

CONTROL-GRID

O+
1

[

‘\ -ﬂ
CLEARANCE | SOC) 35 0HMS
i(ﬁ t\‘ EARA El KETS ) 2 warty
i/

= i C__ L <
&N ot | - o
| 10 WATTS " =l L %5\’,\,%;';“55
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2 Oums LIGHT ( ) 35 Onms
10 WATTS PUSH 2 WATTS
LEFT «— — RIGHT
CENTER JJ
Fig. 5

Diagram of conncetions of the compieted short-checker and prelicater.
uscd to test for shorts betieecn elements of the tube.

Au anti-capacity switeh is
Tiis diagram should be compared with that

published in tihe February issuc of Rapio-Cra¥v, as the only change is in the sweitch.

in eflect, a pair of douhle-pole douhle-throw

switches actuated by a single lever and
constituting essentially the same arrange-
ment as is used in Fig. 4.

Two so-called “clearance sockets” are

shown in the center of the diagram and
these are used in conjunction with S1 for
checking tubes for all shorts, the renmining
six sockets being arranged to preheat three
of each of the 2.5-volt and 6.3-volt cathode-
tvpe tubes, and-check them for heater con-
tinuity or internittent heaters.

Switch 82 is o single-pole  double-throw

atfair for checking filiment continuity on
four-prong  and five-prong  filament-tvpe
tuhes. Normally, it places a jumper across

the filament connections for the usual short
tests but, when pressed, joins one side of
the filament to the plate for o filanient eon-
tinuity check wusing the same neon kanmp
tor this purpose ns for the short check.

Switch 83 is the A.C. line switch and needs
nn flll’”l('l" comunent.

The Transformer

The filattent transforiner specified for
this cirenit has a 105-volt secondary tapped
at 1.5 volts.  These values are based on a
line voltage of 110. The 4.5-volt winding
supplies the 2.3-volt tubes through 2-olun,
10-watt resistors shunted by Mazda =417
2.5-volt dial lights, designated A, B and C
in Fig. 5, and the voltage drop across this
combination is approxinately 21, volts, leav-
ing o like voltage drop across the heater of
the tube. The 10.5-volt tap supplies the 6.3-
volt tubes through 35-ohm, 2-watt resistors,
cach shunted by a Mazda “#0" G-volt dial
light, designated E, F and G in Fig. 5, and
the 101, volts are approximately divided
between the dial-light-resistor combination

{(Continued on poge 5G5)
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Operating Notes

The Analysis of Radio Receiver Symptoms

URING the past season, o great

number of new radio receivers made

their Ahnost  every

reprtable manufacturer released at
least one receiver eniploving the superhet-
erodyne civenit, variable-nn and  pentede
tubes, tone control and auwtomatic volume-
control,  Although these advaneed featnres
resulted in far hetter rvadio reccivers, their
use hrought their attendant diflieultics,  On
the other hand, many problems have arisen
heeanse of certain conunen failurves of com-
ponent parts,

:l]il)l'ﬂ rance,
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Fig. 1
Socket arrangement of the Colenial 47 receiver,
Three variabie-mu tubes are wused.

Mode! 47

In the Colenial Model #7, a superhetero-
dyne receiver, the condition of unstable op-
eration  accompanied  with  the complaint
of poor tone at moderate volume has been
found to be caused by the misplacement of
the screcn-grid tahes.  Three variable-nm
type *35 tubes are used in this receiver as
well as one type 24 as a sccond-detector,
When a '35 is placed in the second-detector
stage, the wbove complaint will ensue. This
tube will not function properly as a de-
tector inoa TR, second-
detector in a superheteradyne, becanse of
its electrical  characteristies,  The  socket
arrangement of the Colonial 47 is illustrated
in Fig, 1.

Reception on this model is often marred
by hum, slight in some cases, and in others
(uite This  condition is  not
caused by any defeetive part, 1is presence
can onty be attributable to poor mechanical
design, resulting in interstage coupling,

Colonial

receiver, or

disturbing.

Stromberg-Carlson Models 25, 26

Some time ago, an interesting  probiem
wits presented by a Stromberg-Carlson Maodel
25, 26 receiver. The complaint was “inter-
mittent reception.”  After the set had been
in use for a few minutes, it would suddenly
go “dead.” When the line switeh was
snapped off and then on again, reception

would be resumed. On other oceasions, the

By BERTRAM M. FREED

reeciver would stop and start up again
withont anvone having disturbed it in the
least, A thorough cheek diselosed a lack of
plate on the serecn-grid detector,
The chassis was taken down in an attempt
to locate the trouble,

The primary of the input push-pull audio
transformer tested Lot this winding
proved O. Ko (Besides, if the primary had
been open, a voltage reading would have
been obtained at the detector plate, heeause
of the 250,000-0hm carbon resistor shnnted
across the winding as a loading device, sinee
the plate impedance of the sereen-grid tobe
as o detector is high)  The #0,000-0lim car-
bon resistor wsed to reduee the high voltage
to that required by the detector, was sns-
peeted, but this also proved correct when
a resistance measurement was made,

A sshort” test made from detector plate
to chassis produced only a very high resist-
anee effeet, apparently pointing to no trouble
on this point. With the receiver turned on,
voltage measurements were made fron the
*I34-" side of the prinary. This showed 20
volts, hut the reading obtained from the
high “B4" terminal of the voltage divider,

voltage

wils

r

Fig. 2
of e transfarmer
foad, carsing  poor

shorted  to
receflion.

The  primary
around  under

compared with that on the voltage chart for
this recciver, showed a diserepaney of about
40 volts, The 10,000-0hm deteector series-
resistor unsoldered  from the Ing on
the condenser block and the voltage jimiped
to slightly above normal.

This Tead to the conclision that seme part
of the detector-plate cireuit was shorting to
the chassis or B even  though  the
sshort™ test did not indicate the defeet. The
resistor was replaced and the Bead to the
“B4" terminal of the input transformer,
marked No, 1in Figo 2, was disconnected,
The correet voltage obtained at the
wire; but as soon as it was placed hack on
the terminal, the voltage dropped to 20,
These results pointed cither to o shorting

was

was

primary, or a leaky or otherwise faulty by-
pass condenser (0001-mmf.} located  within
the RV, choke housing,

To determine the gnilty member, the lead

from terminal No, 2 on the transformer
was removed and the voltage found at this
terminal was zeroo To  further checek the

unit, the primary was entirely disconncected,
bt the 250,000-0lun shunt resistor was left
in the cirenit,  Althongh the required 200
volts was not impressed on o the detector
plate, a sufficient reading was obtained to
warrant the assmoption that the primary
of the transformer shorted to o either the
care or the easing, in some way, wnder load.
Similar failures in subsequent reecivers of
the same model were casily detected and
a repair specdily effected by replacenent
of the transtermer,

Many cases of noisy reception have been
reported on the Stromberg-Carlson Models
In most instunces, the trouble has
been traced to a noisy primary of the push-
pull input A, transformer, This condition
will evidence itself even with the detector
lube removed, It scems that the unusually
large primary winding, so made to mateh
the high impedance of the sereen-grid de-
teetor plate, has rvesulted inanany  break-
Perhaps the hest method for deter-
mining positively whether the primary is at
fault is to disconneet the primary aml use
the 230,000-0hmy shunt resistor in conjune-
tion with o 06- or .l-mf, condenser con-
nected as shown in Fig, 3. 1L is not wdvis-
able that this procedure be used as a per-
manent vepair as the quality of reproduc-
tion will suffer considerably.

A frequent eause for an inoperative
stromberg-Carlson Model 25, 26 lies with
the holt that protrades from the chassis,
which hites into a seetion of the voltage
divider, This bolt shouwld be cut down or
replaced with one that is shorter,

Atwater Kent Models 83, 85

Often, the complaint of poor tone,
volume, aned little when the
(Continued on page 565)
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Determining fanlty transformers by wusing the
civenit as an impedance-coupled stage.
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TO MULTI-PLUG THROUGH CABLE TO ANALYZER PLUG
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K
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F- F+ G P = ADAPTER CONNECTIONS
Fig. 4

The power wnit of the Muylti-Meter,

RADIO set analyzer is essentinlly

an extension of the cirenits which

normally terminate at a radio tube

socket, providing convenient means
for connecting a meter, or meters, across
the circuits for potentinl measurements, or
in serics with certain of the circuits for
current measurements,

The basie mechanieal elements consist of;
(1), an analyzing phig, properly connected
with: (2), cabled conductors to the tee-
minals of; (3), a tube socket, or sockets,
on the panel of the analyvzer, and with;
(1), the necessary analvzer switching ar-
rangement  for conneeting:  (5), a meter,
or meters, across or in series with the cable
cireuits  for making potential or  current
measnrements.

The various commiercial analyzing testers
differ only in refinements of these basic
clenents, the main differences being in the
switching arrangement, and in the meters
cmployed.

Although the radio analyzer is probahly
the basic and most simple of all practieal
radio testing cqnipment, the flexibility of
its applications and the value of its indi-
cations can be realized only by radio men
who are familinr with radio testing prin-
ciples.

Circuit Subdivisions

As the fundinmental operating character-
istics are practically the same for all radio
sets, for the purpose of analvsis the cir-
enits of the radio reeciver fall into two
classifieations, namely: (1), the tube-socket
circuits which are spplied with potentials
from the power pack and nay always he
subjected to tubrv-socket analvsis: and (2),
the input (picknp) and the output (andible
reproducer)  cireuits, which may  or may
not bhe directly connected to the receiver's
power pack, and may require the wse of
some method of  testing other than that
afforded by the tube-socket analvsis,

The eleetrieal characteristies of the cir-
enits which are not amenable to tube-socket
analysis may be determined by their re-
action  to broadeast or oscillator  signals
with the radio set in operation,  Defeets

Chief Engineer, Supreme Instruments Corp.
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Dissecting «

ET TESTER

(PART II)

In this, the second of a series of articles, the author

discusses the set analyzer, which is an integral part

of a modern set tester.

By FLOYD FAUSETT*

in these circuits may be located by means
of “continuity tests™

If properly connected, cach filament, plate,
grid, sereen-grid or space-charge-grid, and
cathode circuit of @ radio reeeiver termin-
ates at a tube socket. In other words, the
set is designed for its tubes which are the
heart of radio eircuits; the tube cirenits
constitnte the arteries, veins and nerves,
centering at the tube sockets at which most
of the needed information as to the oper-
ating characteristies of a receiver may be
ascertained with a good analyzer,

Design Considerations
In the design of the Model AAA-1 Ding-

nometer, for example, the value of com-
plete analytical functions was fully appre-
cinted, and every advanced idea of prae-
tical value was incorporated in an cffort
to provide analyzing  facilities of unsur-
passed merit.

For instance, the Diagnometer was the
first testing deviee to introdnee the ase of
an “anabyvzing plug™ equipped with a snap-

catch arrangement for engaging the adap-
ter for preventing its becoming separated
from the plug in radio tube-sockels which
have tight-fitting contaets.  The analvzing
plug utilized with the *AAA-I" has a UY
base, as most sockets in the newer types of
radios are of the UY or 3-prong type. A
t-prong adapter is furnished as part of
the equipment for analysis in reetifier and
other type UX sockets.  The control-grid
hug is attached to the analyzer plug by a
flexible lead which enables the operator to
complete  the  control-grid  conneetions  of
sereen-grid sockets without difhienlty in any
type of radio receiver emploving any  size
of sereen-grid tuhes,

IHeavy wire is used in the cabling for
the filament and heater cirenits so as to
minimize the potential drop occasioned by
the heavier currents  involved, and  high-
voltage insulation is employed for all con-
ductors, Al wiring cables are boiled in
paratin to prevent the absorption of mois-
ture in humid climates with resultant insu-
lation leakages.

{Continued on page 565)
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The Service Man’s Forum

Where His Findings May Benefit Other Radio Technicians

A SELF-MADE SERVICE MAN
Editpr, Ravo-Crarr:

1 think it no more than right that T should
write and congratulate you on printing the
best magazine for Service Men and experi-
menters in the world.

I read with interest every menth all the
“dope” printed in your magazine, and like
the *Radio Craftsman’s” own page better
than uny of the other featuves, as 1 get
a big kick ont of smue of the differences
of opinion which are expressed there 1
am just one of these country hoys who
have “picked up” radio, and never took
anv of the courses, or any thing like that,
and am of conrse one of thuse guys which
the educated birds are all taking a wallop
at, but T ecan still say and prove that there
las never heen a sct in my shop for repair
which has not gone out in good condition
and given good satisfaction.  Awd another
thing, 1 have nuude a nice profit fixing np
sets which have heen “repaired” in the shops
of sone of these wise gavs. So it seems
to me that practical knowledge is just as
good, and sometimes a lat better than a
lot of theory gleaned from a correspondence
course, and 1 uvffer as evidence any set I
ever worked on.

There is a lot of money to be made hy
Serviee Men, right now while times are hard,
in reeonstructing old sets, particularly bat-
terv-operated sets, to incorporate the new
low-drain tubes. 1f the boys will re-design
the sets right in the first place, and leave
out n lot of chokes nnd condensers that are
really not needed, they will find that they
are enabled to completely re-build a six-
tube set for very little and then mnake a
profit seiling the custmner the new tubes
he will need. T have just completed o job
of rebuilding one of these sets, and T eharged
the custmuer ®£30 for my tine and ma-
terial, and sold him a new set of tubes.
I'he set is giving complete satisfaction, and
1 assure vou that [ nade money on the

denl. This set contains only one filter con-
denser, which Dypassed the high-voltage

lend, and one double bypass condenser of
25-mf. eapacity, to bypass the two screen-
arid leads, and there is absalutely NO radio-
frequeney choke any where in the set. It
is merely a umtter of proper shielding and
placement of parts, and 1 nsed no compli-
cated  formula  for figuring all that out
either.  Give the self-made Service Man a
break! There are prolabty as many set
butchers whe are gradiuates of some school
as there are of us uneducated birds.

Would be pleased to hear from any of
the hovs at any time, and believe in the
principle of trading information.  Will
gladty help any one, to the best of wy abil-
ity, in methods used for rebuilding old sets
as mentioned above.

0. D. Froeg,
Spring Valley, W yoming,

P.S. The flving Serviceman has us all

heat. How does he get that way? O.D.F.

“IV¢ have possibly the finest equipped service

laboratory in Canada,” writes Mr. Leo La

Pointe, of Charles Ogilvy, Ltd., Ottawa, Can.

This test panel, built arownd a Diagnometer,

includes equipment for nearly cvery measure-

ment; several types of oscilluters also are
availabie.

EDUCATING SERVICE MEN
Editor, Ranro-Crarr:

1 have found in my experience as service
technician and serviee manager that there
is a decided laeck of proper education among
Serviee Men and emplovees of many manu-
facturers and distributors.

Anything which ean be done to advance
education of both Service Men and publie
will he a great hoon to the industry. The
work of the O.R.S.M.A. and the local serv-
ice organizations is to be highly conmended.
I may mention a few instances where the
manufacturers would have saved money had
dealers and  Service Men heen  properly
informed.

About a vear and a half ago, there was
apreat deal of discussion in Salt Lake City
coneerning poor reception in Ely, Nevada.
Qur emnpany was manufacturing and dis-
tributing Ulectra Radio Sets.  Cnstomers
in Bl eonplained that they could wet no
reception (about 300 miles distant). Service
Men of that vieinity agreed moong them-
selves that the eondition was due to copper
deposits in the mountains and gnve up the
problen:.

I mnde an unoficial trip through Nevada
gtopping at Elv. A few hours of investi-
gation revealed the tact that battery-oper-
ated sets perforimed very well during the
day. A line-voltage test indicated an aver-
age of 80 to 90 volts A.C. until about 7:00
o'clock in the evening, then the voltage
gradually rose to 125 at 8:00 o'clock. Any
Service Man should know that the lack of
divtime reception was due to this low volt-
age and not to mineral deposits.

A dealer handling several popular makes
of reecivers was advertising that the set
was all wired and ready for television to
be plugged in as soon as a television re-
ceiver was available.  He and his “Serviee
Men™ pointed with pride to two pin-jacks
on the rear of the chassis into which tele-

vision was to be plugged. 1 wondered if
his Service Men knew that these plugs were
in  reality, intended for a phonograph
connection?

I vecently mel a Service Man in his shop
who had just rewound an R.F. transformer.
He asked if 1 knew why the set did not
have normal value. 1 picked up a screw
driver and adjusted the neutralizing con-
densers, the set at once delivering full vol-
wme.  He was very pleased to learn the
trick, alwavs having wondered what the pur-
pose of these adjustments was.

1 believe that the rea! Serviee Men will
he found in their attics, basements. or gar-
ages, doing good work for which they re-
eeive good maney hecause the average dealer
does not vet realive that a good Serviee
Man is worth wmore than $18.00 or %2000
a week.

Fraxcis M. McKixxey, E.E.
831 Lincoln 8t., Denver, Colorado.

MR. FREED'S PAGE
Editor, Ranio-Crarr:

Rending page 286 of the November issue
of Ravio-Cnarr. written by Mr. Bertram
M. Freed, which contuing information on
servicing proeblems, foreefully emphasized
the great help that Ranro-Crarr is to the
Service Man.

Only one of the complaints, found by
Mr. Freed in one of the sets he mentions,
has been found in this part of the country
by the writer, who happens to specialize in
the make of sct referred tos all of whieh
goes to show how various parts break down
in the same type of sets in ditferent parts
of the country.

Mr. Freed's findings will be of great help
in the future when the time comes to locate
the unusual troubles: 1 say wnusual, since
the faults found and discussed by Mr,
Freed are unconmon ones.

I have just reccived my copy of “Radio
Set Analvzers” and find it unusnally full
of real information.  let’s have some more
on kindred subjects.

J. AL Thnonas,
216 Li<hley Ave., Charleston, S. C.

FINDING GKID BIAS

LAS resistors usually are connected from

thie eathode or the filiment center tap
of a tube to the chassis of the receiver or
to the negative ot the plate curvent supply,
when the hias is obtained by the drop dne
to the plate current of the tube. according
to Jesse Marsten, Chief Engineer of Inter-
national Resistance Company.  The resist-
ance vilne should he equal to one thousand
tinres the rated negative grid bias of the
tnbe in volts, divided by the rated plate
current in millimoperes. Tf more than one
tube derives its bias from the sane resistor,
find the proper resistor for one tube by the
formula just given and divide the resistiance
value so found by the number of tubes
hiased by this resistor.

.
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Fig. B

The pipe cehich caused a “shower of plaster.”

URTHER  stidy of the National
Electrical Code in its relation to the
radio Serviee Man reveals that the
insurance authorities attach little im-
portance to acrials,  In Chapter 37 of the
Code, under the title of »Radio Nqguip-
ment,” separation from power lines is re-
quested, joints in the aerial span are re-
quired to be soldered unless an approved
solderless splicing device is used, and work
is to be done in a neat and workmanlike
anner,
The third
leaves much to

rle is rather general and
the acrial installer’s con-
ception of what constitutes a “neat and
workmanlike manner”  Free aerial-installa-
tion with radio-receiver purchases, complete
instatlations for 2,00, and acrials installed
by radio-set owners who have neither the
mechanical ability nor the necessary tools
to make a gopd instatlation have brought
present condiaons to the state where good
work is the exception rather than the rule.

Legislation instigated by dire anthorities,
after firemen, or persons eseaping from fires
over roofs, have become entangled in or
injured by trailing aerials and lead-in wires,
or by property owners who have suffered
property  damagze  fromy these “hurry-up™
installations, is pending before a number of
law-making bodies and prohibits entirely or
provides certain minininu requirements for
acrials strung across roofs,

Fig, .\ shows a typical roof-line in New
York City., Note the lead-in wires hanging
in front of the windows at ADBC, and I
At E, anoeffort was maude to keep elear
of the window, .\ elean lead job would be
simply to fasten the wire to the wall out-
side the edge of the fire escape, with rawl
phtgs and knobs,

At first  glance, there seems little con-
neetion between the manner of installing
an aerial on a roof, and the plaster ceilings
of the rooms in the apartments below, Or
between a “hurrv-np™ job on any aerial,
and a set hought on the instalment plan
heing returned to the deater. Here is a
case, however, in which the faets can be
personally vouched for by the writers.

A Shower of Plaster

Four vears apo, one of the writers was
called in to locate a short circuit in an
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ELECTRIC COD

(PART 1I)

In this part, typical big-city aerials are described.

By GUS JACOBSON and L. LAKS

apartment  house  which was owned by a
real estate firm for whom lie did mainte-
nance and contract clectrical work. While
upon a stepladder opening a fixture splice,
he saw a crack suddenly develop in the
ceiling plaster and spread across the room,
the sections of plaster on cither side of
the erack sagging down toward the floor.

Not wishing to be struck on the head
with a lump of plaster, he mounted the
stepladder as high as possible and remained
there, holding up with both hands the sec-
tion of ceiting over himsclf, while pieces
of plaster dropped from the ceiling to the
floor.  The crash of the falling plaster
hrought aid and the remaining plaster was
removed in small sections,

The room in question was a bedroom,
Had this plaster shower occurred at night
with some person asleep, sevious injuries
might have resnlted-—possibly  tatal,

A hurried examination of all the ceilings
in the rooms Dbelow, showed most of these
to be loose and it was found necessary to
take these down and replaster. Oil paint,
instead of kalsomine, having been used upon

these ccilings, the water leaks eausing this
condition had not beeome noticeable.

On the roof immediately above, twelve
acrinls were found fastened to a vent pipe
cotning p through  the reoof.  This had
originally been hraced with galvanized guy-
wires, but these miy wires had been pains-
takingly cut by smneone installing an acerial,
to prevent contact with his Jead-in wire,

The pull of these twelve wires against the
pipe had caused the Jatter to shift, where
it canre through the roof, and a leak re-
sulted, permitting the rain to enter and
weaken the ceilings,

When it was found that similar condi-
tions existed upon most of the roofs of
their buildings, the owners ordered all out-
side acrials removed from all their build-
ings and no further installations of acrials
permitted. This order affected over cleven
thousand apartments and the writers have
personal knowledge that many of these ten-
ants, denied the use of outside aerials, be-
cune  dissatisfied with indoor aerial recep-
tion and refused to pay the halance of the

(Continued on pnge 564)

T -

Fig. A
Lead-ine A, B, C, and D ruu divectly in front of the windows,
not only marring the appearance of the buildings but actwally causing a firc hazard where they
run tn front of fire escapes,

A typical sky-line of New York,
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ZENITH MODEL 103 14-TUBE “HYPERHETERODYNE” SUPERHET.

(With Automatic Tuning and Automatic Volume-Control)

Numerous features of paramount interest to
the radio Service Man are exemplified in the
new Zenith l4-tube receiver, manufactured by
Zenith Radio Corp., Chicago, Il

There are two types of ~“Model 103 chasses.
Those of serial number 450,430 and below,
incorporate the main circuit shown in  this
Data Sheet; those above this number are re-
ferred to as the “‘andio volnme-control”™ type,
and are distinguished by the type of manual
volume-control. The former employ a mamnal
volume-control potentiometer K8 in the cathode
lead of the A.V.C. tube V12, with the result
that the visual tuning meter action is decreased
as the volume is lowered. In the latter, re-
sistor R8 is replaced by two fixed units, R8A
and R8DB, and manual volume-control is oh-
tained in the audio circuit by connecting the
two sections of a dual-type potentiometer RA-
RB (Zenith Part No. 63-213) across the sec-
ondary of TI1, and connecting the control-
grid leads of V8 and V9 to the twin contact-
arms of the unit, as shown at the lower right
of the main diagram. Thus. the \.\.C. system
operates independently of the manunal volume-
control.

Normal operating characteristics are as fol-

lows: Filament potential, V't 10 V9, 2.2 volts;
VIO, V11, V12, 2.3 volts: \'13, 5 volts. Plate
potential, V1. V3, V5, V6, V7, 185 volts;

\V'2, 200 volts; V4, 80 volts; V8, V9, 165 volts;
V10, V11, 240 volts; V12, 30 volts; V13, 350
volts. Control-grill potential (negative), V1,
9 volts; V2, 3.9 volts; \'3, V4, V7, \8, \'9,
V13, zero; V5, V6, 4 volts; V10, V11, 48

volts; V12, 0.4-volt. Cathode potential (posi-
tive), V1, V2, V4, V5, V6, V10, V11, V12,
\'13, kero; V3, 7 volss; V7, 17.5 volts;
\'8, V9., 12,5 volts, [Plate current, V1, 2.5

ma.; V2, V5. V8, V9, 3 ma.; V3, 0.25-ma.;
V4, 7 ma.: V6. 2 ma.; V7, 0.5-ma.; V10, V11,

volts. These readings were taken on a \Veston
Model 566. Type 3, set tester, The manual
volume-contrel was set at maximum, antenna
and ground were disconnected, and a line volt-
age of 112 volts used.

The constants of the parts used in the Model
103 receiver are as follows: Resistors R1, R2,
k5, R6, 1,400 ohms; K3, R9, 25,000 ohms;
R4, 1. megohm; R7, 5,000 ohms; R8, R190,
2,000 ohms; 111, tone control; R12, R13, 3
megohms: R14, R15, 400.000 ohms; R16, R17,
8,000 ohms; K18, 5,000 ohms; R19, R20, 3,000
ohms; R21. 750 ohms.

Condensers C1, C2, C3, C4 and tuning units,
shunted by trimmers; C3, Cé. C7, LF. trim-
mers; C8. “padding” condenser; C9, C12, (13,
C17, C18, C21. C22, C23, C24, C28, 0.1-mi.;
C10, Ci1, .0001-mf.,; C14, .00005-mf.; C15,
C16. .001-mf.; C20, .006-mf.; C25, C26, 8 mi.;
C27, 6 mi.

Since each chassis is carefully halanced at
the factory on a crystal-controlled oscillator
whose temperature is accurately regulated, they
seldom reguire readjustment.  However, in the
cvent that a part of the R.F. circuit has been
changed or the phasing adjustments shifted hy
mishandling, the chassis may bLe realigned as
follows:

A test oscillator will give more accurate re-
sults and is, therefore, recommended in prefer-
encé to the use of a Lroadcast signal; the fre-
quency range should be 550 10 1,500 ke., with
an adjustment at 175 ke, for L.F. circuits,
An output meter €5 not required, sinee the tun-
ing meter on the set is connected to the LT,
stages in such a way that it shows a variation
during adjustment of any R.F. or LT. circuit
of the set., It is only necessary to watch the
tuning meter for greatest swing to the right
when adjusting the R.I. and I.F. trimmer
condensers.

or near 530 ke. Turn the oscillator padding
coudenser (C8) screw for greatest swing (to
the right) of the V.I. meter, while rocking the
dial hack and forth, “‘acress the signal”; the
position of C8, at the left of the chassis, is
indicated in the illustration of the parts layout,

The six I.I, adjusting screws provided be-
neath the chassis, directly under the I.F, trans-
formers, are to be used ownly when it 15 abso-
{utely certain that the trouble lies at that point
aml should be carefully checked.

H it is necessary to change the setting, con-
nect an accurate 175-kc. test-oscillator to the
ground post, and to the first-detector grid-cap
through a fixed condenser of .00025-mf. ca-
pacity (the oscillator tube must be removed
for this operation). Deginniug with the first-
detector plate-screw  (the one farthest to the
left when viewing the chassis from underneath
with the control shafts at the top), each one
is tuned for maximum swing of the V.I. meter;
this operation applies to all but the second-
detector grid-circuit trimmer. Since the meter
is not affected by this circuit, it will be neces-
sarv to adjust it to a point which results in
greatest volume.

The line fuse may take two positions. Nor-
mally, it should be in position “‘regulator tube
in"; if the regulator tuhe V14 becomes de-
fective and a replacement is not immediately
available, the fuse may he transferred to the
“regulator tube out” position. The regulator
tube is a protection to the entire receiver, and
a defective regulator should be replaced at once.

The phonograph jacks and ‘*‘phono-radio”
switch are in the grid-return cireuit of second-
detectors V7-V8; this will result in a "howl”
sound when the switch is changed to the “phono.”
position, if the circuit is not completed through
a pickup. Keep this in mind if the complaint
is. “weak reception accompanied hy a howling

36 ma.;: V12, zero: VI3, 70 ma. (per plate). When the trimmers have been resonated, set  sound.”

Screen-grid potential, V1, 80 velts; V2 84 the dial to 550 kec. and tune the oscillator until Previous Data Sheets have dlsc“ss?d the se-
volts; V3, 70 wvolts; V4, V7, V8, V9, V10, it is heard clearly in the reproducer; of course, lection of a suitable tube for use in AV.C,
V11, V13, zero: V'35, V6, 90 wveolts; V12, 45 this may be done by tuning to a station at  circuits.
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CROSLEY “LITLFELLA,” MODEL 125 SUPERHETERODYNE

The sensitivity of the Model 125, or “Litl-
fella,” Midget Superheterodyne, which is illus-
trated by the diagram Dbelow, is about the same
as that of a muderate-sized tuned-R.F. receiver,
and may be used with an equivalent average
antenna.

‘I'he first tube, V1, is connected in an anto-
dyne circuit. that is, it acts both as a detector
and as an oscillator. Two of the condensers
in the gang wunit are in the circuits of the
signal-frequeney  band-selector. the remaining
condenser tunes the oscillator circuit,

The eleetrical values of the parts uscd in this
superheterodane are as folluws:

Resistor R1, volume-control resistor; R2, bias-
limiting resistor; R3. 20000 ohms; R4, RS,
6.500 ohms: R&. 15.000 ohms; R7, Rlu. R13,
I. mieg.: RS, RI12, 40.000 ohms; R9, 300000
ohms; R11. 25.000 ohms; R14, 350 ohms; RI3,
20 ohms, center-tapped.

Comndensers €1, €2, C3, tuning gang: C4,
00 amf.: 5. L1 trimmers; Cn, €7, (8, C12,
o1-mf; €9, Cl4, 0.5-mi.; Clo. .0un5.mi.;
C11, .00025-mf.: Ci3, .02-mf.; €13, 05-mf.;
Clo, 6 mi,; C17, 8 mf,

The five tubes are: Oscillator-first-detector,
VD, type 245 first LF. ampliier, V2. type
'3% or. '51; second-detector, V3, type '24; N\
amplifier, V4, type '47 pentode; rectifier, \'3,
type '80,

Tt is crtremely important that good tubes he
selected for use in the oscillator-second-detector
stage, V1. o

The intermediate frequency used in the Model
125 chassis is 175 ke. The LF. trimmer con-
densers C5 are adjustalle through holes at the
left sidde of the chassis. near the front, as viewed
from the front of the receiver.

(Midget 5-Tube Receiver)

The R.F. and oscillator condenser-trimmmers
are adjusted from the top of the chassis, through
three holes in the condenser shield.

Average operating characteristics of the tubes
are as follows: Filament potential, V'L, V2, V'3,
V4, 2.4 volts; V5, 4.8 volts.  Plate potential,
V1, V2, 85 volts: V3, 87 volts (230-V. scale),
25 volts (30-V. scale); V4, 215 volts.  Coutrol-
grid potential, V1, 6.5 volts; V2, 2 volts (23
vol.-cont. off); V3, 5 volts: V4. 1. volt. Screen-
grid potential, VI, V'3, 85 volts; V2, 20 wvalts
(250-\V", seale), 5.5 wvolts (50-V. scale); V3,
215 volis,

This data shows the average voltages when
nicasnrements  are made with a  voltmeter of
1.000-ohms-per-volt type; under these condi-
tions the actual pentde controlegrid potential
of 16 volts may be indicated on the meter as
only 1. volt.

Note the unusual circuit connection of the
special 3-comtact reproducer-plug,

The first-1.1°, transformer may require adjust-
ment; the second one is of the "aperiodic” type
and  therefore does not regnire  adjustment.
The rotor plates of the oscillator tuning-con-
denser are so shaped as to eliminate the need
for a *padding™ condenser to maintain align-
ment across the tuning band. It is advisable to
use a service vscillutor for the aligning process,
rather than the signal of a Droadeast station,

Tune to a signal between 1,300 and 1,490 kc.,
and turn the volume control all the way on.
If all signals within the required range are
too loud. connect a fixed comlenser of .00025-mi,
between the A7 and “(G7 terminals, and then
couple the antenna very iovsely to a wire con-
nectesl to the **A" terminal,

if, when carefully tuned to the middle of
the band, the dial reading does not correspond

to the signal frequency, but is not more than
two channels off, set the dial at the correct
frequency, and adjust the oscillator trimiming
condenser. Check the tnning by readjusting the
station selector. It may uot be possible to
regulate the oscillator trimming condenser so
that the oscillator condenser is properly aligned
with the ¢rect dial setting. in which case align
the trimmer with a dial sctting as close to the
actual frequency as practicable,

After aligning  the oscillator  trimming-con-~
denser, retune to a frequency between 1,300
and 4.400 ke, and carefully adjust the trimming
cotdensers on the other tuning condensers until
the signal is received with greatest volume.

If a screwdriver of insulating material is
not available, adjustment may he made with an
ordinary  screwdriver by turning the screw
slightly, removing the serewdriver, and retun-
ing-—repeating this process (being sure to turn
the screw in such a direction that the tuning
approaches more nearly the desired freguency,
of course) until the dial setting agrees with,
or approximates, the actual signal frequeney.
The latter procedure is rather hit-or-miss, and
should be resorted to, only where the regulation
insulated tool is unavailable,

To align the I.I°, circuits, leave unconnected
the antenna and ground leads, and remove
the recciver lead from the control-grid cap of
the oscillator-detector V1. Then, connect one
of the service oscillator-teads to the control-
grid cap of this tube, and the other to the
grounded chassis, and operate the oscillator
at the LI, of 175 ke.. adjusting the LF. trim-
mers €5 for maximum response from the re-
prodacer or aligning meter. \lways realign the
signal-frequency  tuning-condensers after the
I.I°. cireuits have been resenated.

o AUTO szi DET. 1- . IF1 voIcE
AND 0sC.’ '35 OR'S 1 '
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e ____ J ) e
e Vil / -
/ i @ e
i ]
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:E T/ /’T Ru%\ s \soquaé.CCK INSIDE A
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[ I h, REPRODUCER,
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Volume-contral resistor R1-R2 (Part No. W-23,618-:1) has a total valuc of 4,500 ohms; fixed section R2 is 160 ohms,
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The Bulletin Board for Our Experimental Readers

HE FOLLOWED OUR ADVICE
Editer, Ramo-Cuarr:

Some time ago 1 wrote you asking for
some advice as to the bhest course to take
to get work, ete, and wint te thank you
for vour answer. 1 mn writing to advise
vou how it turned out, as yon requested.

1 took vour advice, given in a copy of
Ranto-Crarr, to specinlize in a certnin line
of work and T took up winding radio power
transformers; then 1 put an advertiscuent
in Rapro-Cuarr which was froitful in re-
sults and, strangest of all, landed me in
a position in the c¢ity in this class of work,
very nmeh to my surprise.  Rapio-Crarr
surelv did its work double—brought ine sev-
eral custormmers and a good position thrown
in. How's that for a small want-advertise-
ment in your paper?

Thanks very much for past help and as-
sure vou Iamo-Crarr and 1 are better
friends than ever.

T.ew C. Muarrns,
16 Fulton cve., Rochester, N. Y.

MR. FITCH REPLIES
Editor, Ramo-Cuarr:

Dr. Robinson's letter answers the ques-
tions raised by e in the November, 1931
issue of Rapo-Cunarr in a very elear man-
ner, and explains some interesting technicnl
features of the “Stenode” svstem which 1
helieve were not  generally known.  His
statements may be brietly swmmed up as
follows:

First: The selectivity of the “Stenode” is
determined by the freguencey characteristics
of the audio amplifier.  This can be designed
to cut off at 5 ke, and produce a flat-topped
response cnrve idenl for broadeast reeeption.

Second: A modulated earrier differing in
frequeney by 514 1o 6 ke from the desired
one will produce no interference hecause of
the phenomienon of detector demodulation.

Third: Treguency modulation offers pos-
sibilitics and new results will probably he
fortheoming when the subject is fully in-
vestigated.

IFFrom the above, it would appear that the
“Stenode” is an ideal reeciver, and to hear
one in operation one wounld certainly think
so,  But there nre, no doubt, some practical
problems to solve, once the theory has heen
correctly  established,  before  the  syvstemn
comes into peneral use.  In the first place,
the highly  scleetive quartz-crystal  cirenit
produces effeets inversely  proportional  to
the modulation frequeney of the earrier;
therefore, the reeeiver mmst be tuned eractly
to the frequeney of the ineoming earrier.
If hined, sav, a few hundred eveles away
from the carrier, the c¢ffects will not bhe in-
versely proportional to the modulation fre-

gueney of the carrier, and distortion will
result.

A method of tuning the receiver exactly
to the earrier has heen perfected by means
of tuning dials having a very high reduction
ratio.  But has any practical method been
produced for holding the receiver exactly in
tune?  While the quartz erystal may be per-
manent enough for praetical purposes, it
would seem that the frequeney of the local
oscillator for heterodyning might vary sufli-
ciently to throw the receiver out of tune;
and the set would constantly have to be re-
tuned.  This may be objectionable to a
radio public used to rough tuning on the
average broadeast receiver. This disadvan-
tuge is oftset at the present time only by
a deercase in interference. A greater ad-
vantage of the universal use of the “Sten-
ode” systenr would seem to be in providing
space in the ether for nearly twice as many
stations as are now possible.

Ciyor J. Fren.

PAGE MR. GUNSOLLEY
Editor, Ramo-Crarr:

Mr. Gunsolley's letter of October 21st,
1931, shows that he is not well informed
of the theory and practice of “Stenode”
He says that as he has not had a dem-
onstration of the “Stenode,” it would be
nseful to have an independent report fron
the Bell Laboratories. We have had so
mueh advice to subwit our instruments to
independent laboratories that it would have
been physically impossible to get in touch,
for this purpose, with all the firms sug-
gested. We have submitted our instruments
tor tests on nmunerous occasions, bnt we
have usnally done so on direct invitation
from the firmis concerned,

Probably Mr. Gunsolley has scen the pub-
lished results of Crosleyv's tests of  the
“stenode.”

There is one very significant statement in
Mr. Gunsolley's letter as follows: “If it can
stand on the sales floor and outvival other
reccivers in both sclectivity and tone qoal-
itv. such an authovized report would cause
the maddest scramble for manufacturing
rights the radio industry has ever experi-
eneed.” Tt may interest him to know that
the “Stenode” has stood on a sales flooy
in England, and has heen compared  with
the hest receivers in England, and does ont-
rival all other receivers in both seleetivity
and tone quality.

Mr. Gunsolley still appears to think that
frequency modulation may accoimt for some
or all of the results of the “Stenode.” Again,
he appears to  think  that
claimed  that  frequenev-modulated
have no side bands. | sent a letter to you

some one  has

waves

Page

dated November 13th, 1931 in
whole problem is discussed.

Further than this, the theoretical veasons
for the operation of the “Stenode” are griven,
showing why quality and sclectivity are ob-
tained, and further, why interference is re-
duced to a much lower level than is possible
by any other receiver. ‘The publication of
that letter should enlighten My, Gunsolley,
and many other readers of yours, as to the
scientitic  facts hrought out by the
*Stenode.”

1f Mr. Gunsolley still has points on which
he is not ciear, T shall be glad if you will
forward me his comments.

Jases Romixsox.

whieh this

new

(The letter of Mr. Gunsolley to which
Mr. Robinson Yeters, was not published; its
salient mqguiries, however, are quoted, above.
The letter of November 13th, to which he
refers appeared in the February, 1932 issue
of Rapro-Cuarr; it is reviewed by Mr.
Fiteh.)

“THE RADIO EXPERIMENTER”
Editor, TR amio-Crarr:

In a recent editorial vou had a kind word
to say for the independent experimmenter,
peinting out that sometines he is a step or
iwo ahead of the manufacturer. May 1
call vour attention to an experience of my
own that illustrates yvour last stateient.

Several vears ago T invented a cowhined
cleetrie phonograph and home recorder, us-
ing a microphone for recording and a change-
over switeh to put the machine into either
operative condition. When 1 brought this
to the attention of phonograph manufactur-
crs, T explained to themn that here was a new
and promising field, an acoustie companion
to the home camera, but they could not see
it that way and turned me down.

Now, sinee then, wlnt has  happened?
Fleetrie phonographs with home recoreing
attachments are in the market, and indica-
tions are that this new field is vapidly ex-
Those manutacturers could
see nothing nseful in my invention will now
find that their home recorders infringe on
miy patent Noo 1827051, issued October 13,
1431, a copy of which T enclose for your in-
formation.  Please look at claims 21 to 25,
whieh are fundmnental and in oy opinion
control the entire art of electric phonographs
provided with home recording mechanisn.

Anoren A Toostas,
36 West Hth St., New York.

panding. who

(The editorial to which Mr. Thomas re-
fers was published in the OQctober. 1931 is-
sue of Ramo-Crarr, and written by Mr. H.
Gernshack.)
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Synchronizing Sound

N the February issue of Ramo-Crarr

there was deseribed in detail the emn-

struction of stroboscopes for home pro-

jeetors and recorders. Pheir use will
now he diseussed,

The Multi-Stroboscope

If you want to make an experiment to
show what the stroboscope will do, make a
dise for the phonograph which has a triple
scale, the outside containing 91 sepments,
the central one with 90 and the inside one
with 89 segments.  These divisions corre-
spond - respectively to record  speeds of
79.12, 80 and 80.8% revolutions per minnte
When the centrad division is standing still
the outer one will wove forward and the
inner one backward althongh the difference
is less than one revolntion per minnte,

A quadruple seale is shown in Fig 2, with
the outer one containing 100 segpnents, the
next 96, then 94, and the inner one 20, These
carrespond to ROPDMCs of 72, 75, 76.6, and

(Part IT)
By HERBERT C. McKAY

S, respectively,

It will not he difticult to get the two ma-
chines running together. When this is done,
place an index mark upon both machines
to indicate this point.  In Jater work this
will serve as a starting point and in the
ease of the turntable, at least, little varia-
tion will he fonnd to be necessary.  How-
ever, the turntable may speed up doe to the
lessened  pult as the  recorder head  ap-
proaches the center of the record, If this is
the case detertnine the range of the speed
control lever to hold it at the right speed at
beginning and end of the record, Set the
speed control midway between the two so
that while the record may ran slightly slow
at the beginning, it will make this up later.
The error will nit he noticed on the seeond
and third types of recording. For lip-syn-
chronization, it will be necessary to have
both machines nnder control and keep them
together,  In this case a seeond operator
must control the speeds while the speaker

USE ON TURN-
TABLE LIGHTED
BY 60CYCLE

Fig. 2

A quadruple stroboscope suitable for home recording,

If the speed of the twurntable is, for

fnstance, 76.6 R.IVM., then the two onter scales will scem to votate i one direction and the
inser scale in the other,

devotes his entire time to the matehing re-
cording,

As for the actual recording. it is simple
Assmming that the speeds are under con-
trol, and that the recording factors snch as
microphone enrrent, volume control, and so
forth, have been set, vou are ready to match.

Project the film two or three times, main-
taining speed to familiarize vourself with
the general segnence of scenes.  Determine
the effects vou desire or the words you want
to use.  Stop the projector at the end of
each seene to make a note of it upon a sheet
of paper.

Now with this scenario before you, project
the film at proper speed and rehearse the
sound. Do this at least three times. When
this has been done and no changes contem-
plated, set the record, insert the film in the
projector with the frame in the gate marked
with a cross or other indieating mark and
proceed to make the reeord as indicated in
Fig, T

Svnchronizing Sound and Film

When the record is complete, remove it
fromr the recorder table and examine the
first proove with a hand lens,  Find the
start of the groove. This is to he marked
with the start mark. A plonograph needle
set in a strong chuek-type pin vise is a
good instrunient tor this purpose.  Set the
needle point in the groove, right where it
starts.  Be eareful not to let it push over
into the second groove,  Then with steady
pressure deaw it ont in a short are to the
edge of the record. This start arce should be
about one inch long. Then to play, all that
is necessary is to place the needle some-
where in this ave and start the table. The
error of an inch or so will not be noticeable,

When this is done yon are ready for the
test run. Place the record upon the turn-
table, and with the pickup in place deter-
mine the position of the speed control for
plaving  which will maintain  the original
recording speed.

With this determined, place the film in
the projector with the starting frame in the
gate, place the needle in the starting groove
start both aachines.  Incidentally it
may be remacked that a single  control
switeh with a Y™ conneetion for the two
nielines will greatly facilitate starting and
stopping together,

If the recording has been carefidly done,
the plavback will be surprisingly good.

The addition of sound to vonr old filns,
which von lave not used for a long time
will give them new interest and your will find
that they possess an interest which von
wonld  hardly believe. Onee vou get the
*kuack™ of matehing, yvou will make records
for all of vour films and find yourself in
possession of a truly enviable library of
talking films.

and



RADIO-CRAFT

March, 1932

R. F. Coil Design

(PART II)

Factors governing the design of the primary of R. F.
transformers are discussed in detail by the author in this,
the second of a series of articles.

N the December, 1931 issue of Ramo-

Cuarr, sonre facts concerning the cor-

rect design of tuning coils were pre-

sented.  In that article, we considered
the vecondary coil of the usual induetively-
coupled T.R.F. transforiner. At that time
we promised another article covering the
primary inductance for aerial and inter-
stage coupling.

In the following discussion are given some
hints on the desipn of coils for the screen-
grid, variable-mu and. especially, for the
new RLF. pentode which is destined to find

its way into mest of the new conmercial
sets.
o
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Fig. 1
The dotted curve illustrates the response of
a typical clase-coupled primary. At and

B, the same trausformer with rediced conpiing.

Aerial Coupling

First. we will consider the eoil conpling
the aerial to the first tube. "Il main prob-
letns in the design of this type of coil are:

1. Elimination of crogs-talk.

2. Reduetion of aerinl capacity  reae-
tion  causing  the aerial  cirenit  to
tune differently than other cirenits.

3. Development of a system with fair
selectivity and with o satistfactorily
even step-up over the bhand of fre-
quencies.

The phenomenon of “cross-talk™ has be-
come more evident with the inerease in R.F.
gain  resulting  from  improvements in
vacuum tubes. It is a form of interference
jn which a station may be tuned in on

By C. W. PALMER

one or more ciarriers (stations) other than
its own channel. It is different from the
usual interference (due to broad tuning)
as it is generally noticed only in the proxim-
ity of powerful local stations which deliver
a large input to the receiver. If this inter-
fering carrier reaches the grid of the first
tube, it is amplified in the usual manner,
hut, at the sume time, partial rectification
occurs and this reetified signal in the plate
cirenit modulates the carrier to which the
set is tuned, thus produeing the cross-talk.

The variable-mu tube with its autonatic-
ally  adjusted mutunal-conductance  charac-
teristic reduees this interference to a very
stuall factor, but it is not always desired to
use these tubes in a set (for example, in
certain commercial receivers).

There are two general wmethods of over-
coming the difficulties outlined above.  As
transformer methods of acrial coupling are
the most satisfactory  for general use in
reducing eross-talk, botl inethods explained
below crmploy induetive eoupling. -

The capacity reaction of the aerial is
also hest overeome by a correctly designed
aerial-coupling transformer: and the third
point of even voltare step-up is a problemn
of correct primary-coil design in the aerinl
coupler.

Spaced Primary

The methad generally employed is to use
a primary of very low impedanee (5 to
20 turns) coupled very closely to the sec-
ondary,  Fig. 1 shows the voltage cain of a
tyvpical coil of this variety with a coupling
coctlicient of abont 100, This tight conp-
ling. however, is very nnsatisfnctory on the
high-frequency end of the band.  In the
tirst place, the antenna loading etfect re-
flected on the sceondary is so preat that
diticulty is enconntered in tuning  down
ta 15000 Kiloeveles.  In the second place, the
loading due to the aerial and the diclectrie
losses between primary nnd secondary ave
so preat that the first stagre tunes very
hroadlv, making it necessary to redoee the
conpling by tapping  the primary or by
using an antenna  series-condenser.

I'he transformer used in Fig. t consists
of 80 turns of No. 30 wire space-wound on
i 24,-in. tube with a primary of 20 turns
wound direetly over the secondary with a
laver of insnlating paper hetween.  The
main falls rapidly below 850 ke, due to a
reduction in the voltage transfer. Alhove

1060 ke, the gain also drops due to an-
tena loading and dieleetrie loss.  The gain
of this transformer is very uneven and, in
addition, the scleetivity is exceedingly poor
(90 kiloeveles at 1200 kel).

A reduction of the coupling coeflicient fo
ahout 109, overeomes the ahove disadvan-
tages as shown in the curve A of Fig. L
Although the gain drops considerably, the
selectivity is increased to 42 ke at 1200 ke,
which is quite satisfactory. In a reeeiver
developing sutticient R.F. anplification, the
coupling may be turther reduced (Fig 1B).

The coil nsed for obtaining curves A and
B consists of a secondary of the same size
as the dotted one, hut the primary is spaced
Vg-in. away fram the secondary eoil and is
wound on the smallest convenient wmount
of insulation. The primary in curve A con-
tains 10 turns of No. 30 wire closely wound;
that in eurve B contains 6 turns.

High-lmpedance Primary

The sceond :ethod of aerial  coupling
which answers the requirements is one which
has Twen developed recently and is heing
used with much suceess in some of the newer
reeeivers., As in the first case, it is a
transtormer method of conpling; but, un-
like the first, it containsg a primary of con-
siderable bupedancee,  This primary is ad
Justed to a frequeney just below the lowest
to be received; ie, below 550 ke, Very
loose coupling of the order af 107, is en-
ployed.  The aerial reaction reduces the
etfective sccondary  inductance but, owing
to the very loose coupling, it is of very
stiall magnitude.  The gain in  this ar-
ranrement  decreases as the frequency in-
creases but, as we will find luter (due to
the falling characteristic with an increase
of frequeney in interstage couplers), this
is u very desirable condition.
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Response of an R.F. circnit at different fre-
gquencies and for coils of warionus “Q's.”
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An aerial coupler of this type consists
of a coil of about 380 turns of No. 36 5.C.C.
wire, wound jumble fashion in a spool-
shaped form as shown in Fig 2. The form
is Y,-in. in dinmeter and the complete spoal
is mounted at the grounded end of the sec-
ondary. The latter coil is nde as ex-
plained in the article in the Decenber, 1931
issue of Raniwo-Cuarr

Interstage Coupling

The problems encountered in  coupling
one tube to another are quite different than
for aerial coupling.  Some of the main
requirements are as follows:

1. A coil which will produce a high
degree of coupling withont loading
the secondary circuit excessively.

2. A circuit arrangement which will
result in a high primary hupedance,
so that the high amplification of the
screen-grid and pentode tubes can
be realized.

3. Developiient of a systein which will
produce satistactorily even ampliti-
cation over the frequency hand.

While the screen-grid, variable-nmm and
R.F. pentode tnbes are capable of vielding
a very high amplification of a signal voltage,
it is not practical to utilize the full gain
for several reasons.  In the first place, the
shielding effect of the sereening grids is not
completely effective. A small eapacity still
exists hetween the control-grid and  the
plate which allows a fecd-back of enrrent
from plate to prid when the signal voltage
is increased to a high factor.

In addition, it is extremely difficult to
produce effective shiclding in « radio fre-
quency amplifier with such capabilities, and
the combinution of tube feed-hack with this
external coupling permits the tubes to oscil-
late above a ccrtain amplification level. As
this effeet is cumulative, increasing rapidly
as the number of tubes and tuned circuits
is inereased, the maximum amplitication per
stage must he reduced abont 200, for each
R.I. tube over two. In commercial prac-
tice, it is not prictical to ntilize more than
one-half the maximmn rated tube amplifi-
ution,

The actual gain in an R.F. amplifier de-
pends on the resistance of the tuned cirenit
(known as the "Q™ of the coil), the degree
of coupling between the primany and sec-
ondary, and the mutuul conductance of the
tube.  The value of the coil’'s dissipation
value Q" mentioned ahove is equal to

628x X 1

It2
where fis the frequeney in kiloeveles, L.
the inductance in nillihenries, and R2 the
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Changes in the power supply necessary to con-
trol velume tweith variable-mu tubes.
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Fig. 4, right.

R.F. resistance of the sccondary tuned cir-
cnit,  As we can readily see tfrom this
formula, the lower the resistance of the
secondary, the higher will be the efticiency
ot the tuned circuit. However, this is de-
pendent more on the design of the second-
ary coil than the primary and, for illustra-
tion purposes, we will assmne that we have
a coil with a " of about 80 1o 1. Then
fromn Fig. 3, we can sce that if the coupling
between the primary and secondary is kept
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Fig. 6
Maximum allotcable input woltage of a 35 com-
pared to a "24. for 20 per-cent modulation rise.

constant, the mnplification will not be equal
for various frequencies, hut will increase
as we tune to a higher frequency.

This effect which is pictured for a single
stage increases as the number of stages is
increased. Thus we can see that we are
limited in the amplification that we can
obtain (by the oscillation), and in the nmn-
her of tubes we can use (v the frequency
factor).

A number of methods have been sugwrested
aned used to overcome the latter diflicnlty.
One is to use a “cam™ arrangement on the
tuning eondensers, introducing a small ea-
pacity into the circuit to increase the conp-
ling.  Another is to employ capacity coup-
ling hetween the tubes.  Still
move the primary coil in conjunction with
the tuning condensers to vary the coupling
and reduce the amount of amplification at
the ligher frequencies.

One methad which appeals to the writer
as being the most logical presented to «ate
18 to use a primary cirveuit which is bal-

anether is to

- V
84" J

Location of the primary in a high-impedance type R. F. trausformer,
Arvangement of the primarics in a “flat top response” transformer.,
Diagram of connections of the multiple primary transformer.

anced, so that part of the prinary having
a large selt-inductance is not effective at
the higher frequencies; in this wmanner, the
coupling is antomatically adjusted to even
the amplification,

The above system is explained as  fol-
lows; two primary coils are used, one
coupled to the grounded end of the sec-
ondary coil in the usual manner as shown
in Fig, +. Another coil, shunted by a con-
denser, is coupled to the grid end of the
sceondary eoil and the two primaries are

connected  so  that they are opposing or
breking  ecach  other.  Now suppose we
tune to a long wavelength or Jow fre-

queney—the first primary coil L1 has very
little effect becanse it is made purposely
siall.  On the other land, the second pri-
nury coil L2 is elosely coupled to the sec-
ondary and the signal is transferred through
this medium.  This primary is quite large
and comparatively  closely coupled to the
sceondary, so that a large coupling exists.

As the fregueney is inerensed, wore and
more difference exists between the resonant
frequencey of the primary and that of the
secondary, resulting in [.2 having less and
less effect.  However, the first primary be-
comes more effective as the frequency in-
creases and, ns this coil is comparatively
small, the amplification is not as preat as
it was at the low-frequeney end of the band.
At the high-fregueney end ot the band, the
primary coil L2 would ordinarily act as a
choke coil and prevent L1 from functioning.
so a condenser CIois shunted across L2 to
act as a bypass tor the signal voltage; the
circuit 12-Cl is tuned to a frequeney just
below the lowest frequency to be received.

The constants of a coupling coil of the
type deseribed above are as follows (as the
system is rather  complicated, the values
given apply only to the example and cor-
reet requireinents mnst be found by varving
the coupling of the two prinaries until the
desired results are achieved): the secondary
is the same as that desceribed for the aerial
coupler of Fig. 1: the first primary L1 is
wound over the grounded end of the sec-
ondary with suitable insulation between and
containg 25 to 50 turns of No. 34 or 86
wire, depending on the number of tubes to
be used; the seeond primary L2 is wound
in a spool-like form Y,-in. in diameter and
Vi-in. wide and is inserted in the grid end
of the secondary eoil, it being jumble wound
and contains 450 turns of Neo. 36 D.S.C.
wire: the condenser C1 is a small condenser
of 35 mmf,

(Continued on page 569)
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RADIO-CRAFT KINKS

Practical hints from experimenters’ private laboratories.

Prize Award, $5.00

A 6-VOLT BATTERY FOR
2.VOLT TUBES

By Audie Reberson

DRiILL HOLE FOR BOLT “A*
BEFORE SAWING 2

—

=

j

o NUT
VIEW AT "B"
SHOWING HOW

S5CREW '3 PLACED
IN HOLE

~5¥,

VIEW AT A
SHOWING HOW
TO BOLT S5TRIP

TO TERMINAL

Fig. 1
A conversion that certainly makes for ccon-
omy. Old 6-volt storage batterics may be re-
built as deseribed by the awthor for wse with
nety 2-volt buattery tubes.

O doubt the best way to furnish power

for the 2-volt tubes is by using the
Air-Cell hattery, bt a great many people
have an old G-volt storage battery and are
reluctant to throw it away. They may easily
he converted to 2-volt batteries and I be-
lieve that it is cconomical to do so.

The first operation is to saw the con-
necting bars as shown in Fig. 1. The center
cell is then raised and its position reversed;
when phiced back, it will appear as shown,
Now procure two strips of leadd connectors
that will just reach across the battery and
bend one end so that it will fit as shown.
A hole is then drilled through the connector
and the battery post so they may he se-
curely fastened.

Now as near as possible to the ends of
cach eat connector bars, drill a hote.  The
bars are then bent upward until a bolt ean
be inserted and then bent down with the
end of the connector bar fastened to the
battery post as shown in the sketeh. Two
more holes are drilled to correspond with
the holes in the cut conneetors which are
then bolted securely as shown. Tt is well
to sandpaper each connection hefore tighten-
ing so that the very best connections can be
obtained.

PLUGS AND JACKS IN THE LAB.
By Joseph Riley

INCE the convenience and adaptability
S of plugs and jacks in the laboratary are
not known to every experimenter, the writer
ventures to eall attention to the numerous
arrangements illustrated in Fig. A Although
not new, having appeared originally in an
issue of the “General Radio Bxperimenter,”
it is believed they are excellent examples

$5 FOR A PRACTICAL RADIO
KINK

incentive toward obtaining radio
hints and experimental Rapto-
Crart will pay $5.00 for the hest one sub-
mitted cach month. Checks will he mailed
upon publication of the article.

The judges are the editors of Rapro-C'rarr

As an
short-cuts,

and their decisions are final, No unused
manusCripts are returned.

Follow these simple rules: Write, or
preferably type, on one side of the sheet,
giving a clear description of the hest radio
“kink™ you know of. Simple sketches in
free-hand are satisfactory, as long as they
idea. You can send in as
many kinks as you wish. Everyone is elig:
ible for the prize except employees of Raprto-
Crart and their familics,

This contest closes on the 15th of every
month, by which time all the Kinks must be

received for the next month.

explain  the

Send all contributions to Fditor, Kinks
Department, c-0  Rapro-Crarr, 98 DPark

Place. New York City.

of the versatility of plugs and jacks.

The following lines are guoted from this
interesting number of the *Experimenter”:

“In the luboratory, the space provided
under the benel too often becomnes the rest-
ing place for discarded “breadboards,” a
procedure which soon proves both unsightly
and uneconomical. .\ satisfactory solution
is a “universal breadboard” provided with
the necessary jacks for plugging in vavious

circuit clements. Phis sort of  device s
illustrated in Fig. B.

To meet this need for a Aexible system

of conneetion, “G. R units have been de-

signed around the Type 274 plugs and jacks.
K Sl plug J

A spacing of 3/4-in. has been adopted.™
This manner of arranging test equipment

Fig. B

A laboratory breadboard illustrating one of the

many nses for wehich plea and jacks may be

used. Obscrve the clcan-cut arrangement of the
farts.

wakes it extremely convenient to make eom-
parisons between units of a given type, such
as  andio transformers; for that matter,
even systems of operation nmy be compared,
such as the relative performanee of trans-
former or resistanee  audio-amplification,
provided the voltages, ete, are correctly
balanced.

Fig. A

A number of ping and jack arrangements that

facilitate experimental work. It is clean-cut
apparatus like that illustrated above which
makes cxporimenting  easy.

POPULAR RADIO ACCESSORIES
By J. G. Sperling

N spite of many opportunitics, the average

Service Man does not avail himself of the
possibilities of selling varions radio acces-
sories in the home.

The writer has carried a few items in
his kit for the past year, ail of which have
proven very suceessful. It is a rare home,
indecd, in which at least one of these acees-
sories could not be sold.

Noise Reducer

The first of these aceessories is a noise
ot statie reducer.  As seen from Fig 2, it
consists of a neon glow-lap in series with
a variable resistance.  This device is con-
nected across the voice-coil terminals of the
loud-speaker.  Its operation is relatively
simiple, it being a form of an antomatic
volume-control.  First, the manual volume-
control is set at some definite level, Tt will
I necessary to mark this point on the dial,
for successful operation of this device de-
pends upon the correet position of this vol-
wue control. Then the variable resistance
in the nnit is adjusted Gl the lamp starts to
flicker.

Therefore, if there are any extrancous
noises such as statie or electrical interference
it will be shunted or bypassed through this
device.  There will not be any loud erack-
ling such as previously present, but only a
fow-piteh noise or “plop”™ whenever there is
a large amount of static. Whenever this oc-
curs, the neon limp will glow,

The purts used in this deviee are a G.E.
I-watt neon glow-kimp with a siall Edison
bhase, and a 10,000-0ohim variable resistor.

(Continued on page 5G8)
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Entirely NEW Circuit
All Waves on
ONE CALIBRATED DIAL

Silver~Marshall 727 Worlcl Superhet
r » .. Pre ‘ Py "“ ‘ ‘ ‘,__.\

ONE DIAL

calibrated on both broadcast and all 4 short-wave bands, plus
ONE noncritical auxiliary trimmer for short-wave

ENTIRELY NEW CIRCUIT

(patents applied for) allows accurate dial calibration for all FIVE bands

TRUE AUTOMATIC VOLUME CONTROL

METER TUNING
TEN TUBES
FRACTIONAL MICROVOLT SENSITIVITY
ABSOLUTE 10 kc SELECTIVITY
PUSH-PULL PENTODE TUBES—6 watts output
11,” ELECTRO DYNAMIC COMPENSATED SPEAKER

Price, for chassis and speaker (wired)
$99.50 List. Write for discounts

SILVER-MARSHALL, Inc.
6419 West 65th Street Chicago, U. S, A.

Cunadian Division:
SILVER-MARSHALL of CANADA, Lid.
75 Sherbourne Street, Toronto
Export Office: 41 Water Street, New York City, U.S. A.

SILVER-MARSHALL, Inc.
6419 W. 65th Street, Chicago, U. S. A.

[[JPlease send me full details on the S-M
727 (enclosed you will find 2¢).

[ 1Please send me FREE your latest Gen-
eral Parts Catalog,

r---------

Address .. S e -
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SPECIAL NOTICE TO CORRESPONDENTS:
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please observe these rules:
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10-Craft’s Information Bureau

Ask as many questions as you like, but

Furmsh sufficient information, and drow a careful diagram when needed, to explain your meaning; use

only one side of the paper.

List cach question.

Those questions which are found to represent the greatest gemeral interest will be published here, to the

extent that space permits,

appearance of its answer here.
Keplies, magacines, cte., cannot be sent C. 0. D, A
Inguiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question.
Other inguiries showld be marked “For Publication,” to avoid misunderstanding.

LINCOLN MODEL D.C. SW 10
ALL-WAVE RECEIVER
(149) Mr. Robert Smilovitz. Carnegie. Pa.

(Q3.1) In the January. 1932 issue of Rabro-
Crart, on pg. 417, was shown the schematic circuit
of the Lincoln Deluxe SW 32 All-Wave Receiver.
I the article describing this circuit, mention was
made of a Dbattery model. Please show the sche-
matic circuit of this receiver.

(A1) In Lig. (3.149 is illustrated the schematic
circuit referred to, the Lincoln Model D.C. SW 10
All-Wave Receiver.

All available parts values appear in the diagram.

In general, the circuit is the same as used in the
A.C, model, except for the changes necessary for
the utilization of bhattery power for the “\,” “B,”
and “C" circuits.

INSTALLING AUTO-RADIO
REMOTE CONTROLS
(150) Mr. James Peterson. Dronx. N. Y.

(Q.1) I"ease describe in detail the manner in
which Carter auto-radio remote centrol umits are
mounted in the car and adjusted to the radio set.
As indicated in the illustration (reproduced here
as IFig. (.150.\), there are 10 main parts to the
assembly; and just how they can he adapted to vare
ious installations is not at all clear.

(A1) The parts referred to in the illustration
hear the following classifications: (\\), control
head with control cable and electric cable attached;
(I3). two semi-cireniar clamps for securing the head
ta the steering post {(one grounding set.screw in
cach); (C), four 8-32 x 1%-ins. round-head
screws (to attach clamp to control hewd); (1)), four
No. 8 internal tooth lock-washers {for clamp
screws); (E), two leather spacers; (F), one brass
hexagon cable-chuck {consisting of three parts);
(13). one condenser pulley {(with two set-screws in
hiub and cahle clamping screw and washer); (I1),
one spiral spring; (I), one centering ring; (J),
two keys for lock.

In mentioning the condenser pulley G, the een-
tering ring encircles the condenser shaft with the
Ings projecting through the condenser end plate.
These holes should he T4-in. in diameter and 7&-in.
between centers.  They are provided on some con-

densers, bnt will have to be drilled in some others.
When the ring is in place, bend the lugs over on
the inside of the end plate.

‘The inside turn of the spiral spring is provided
with an offset bend. This is locked in. the slot in
the centering ring and the luop on the outside turn
is placed on one of the twelve projecting pins on
the condenser pulley. The spring is then wound
by turning the condenser pulley on the shaft. Usu-
ally about one turn proviles sufficient tension, The
pulley set-screws are then tightened on the shaft,
being careful that some clearance is allowed hetween
the projecting pins and the condenser end plate to
prevent binding. When the proper tension has lheen
determined, it may he that the cable clamping screw
on the pulley is not in the proper position for op-
eration. The same tension can he maintained and
the position of the clamping screw corrected by
moving the loop on the outside turn of the spiral
spring to a ditfferent pin on the pulley. .\ mini-
mum of 5§-in. clear space and 9/16-in. condenser
shaft extension is required at one end of the con-
denser for mounting the condenser pulley.

The cable chuck, which is in three parts, can be
mounted in the receiver housing or on a lracket
secured to the condenser or chassis. It mounts in
a 3-in, hole, the large jam nut fitting on the tap.
ered end and the lock nut on the short end. This
ckuck may be located any distance from the con-
denser pulley but should Le in line with the center
of the groove in the pulley.

Now, turn the selector knoh as far as it will go
in a clockwise direction, to begin the procedure of
mounting the control unit. This draws the cable
into the tubular housing and protects it from injury
at the free end. Keep it in this position during in-
stallation. The control head A 1s mounted on the
steering post with the knobs projecting toward the
right-hand side, The proper distance lelow the
steering wheel can be determined hy trial.  If the
steeting post is 114 ins. in dinmeter, use the lcather
spacers K. If 138 ins., split the spacers or wrap
the post with about 1/16-in, of friction tape, under
the hrackets. If the post is 134 ins.. spacers are
1ot reqnired.  Use the lock washers 1) unaer the
heads of the clamp screws C for securing the clamps
D to the head.

Rusnt the contro! cable in as straight a line as

At least five weeks must clapse between the receipt of a question and the

possible, avoiding any short bends. .
It should le nnderstood that while the cable is
flexible and will function smoothly even though it
does not run in a straight line, nevertheless it must
not he abused. Kinks should be avoided as they
impair the operation of the set. This department
has received a number of letters from people who
maintain that the tuning cable on their auto set
does not function properly. Upon investigation it
was fonnd that in their hurry to install the receiver,
no consideration was given to the placement of the
parts, which resulted in mechanical breakdowns.

Fig. Q150B
Several circuits in which the remote tuning
cable may be used. The correet one depends
upon the particular cable on hand.

The next step is to loosen the large jam nmt on
the cable chuck. Insert the free end of the cable
and its tubular housing. The weatherproof braid
at this end is removed to expose the metal spring;
here the housing with the weatherproof covering
will not enter the chuck. If it is necessary to in-
sert the housing so that it extends farther through
the chuck. remove the covering for that distance and
tighten the jam nut. DLe sure that the selector
knolh on the control head is still turned to the
stop in the clockwise direction. Turn the cone
densers to the extreme position {against the re-
turning action of the spring and toward the free

TRANS,

PUSH-PLL
“3t

Complcte schematic diagram of the Lincoln Delure STI7 10 All-Waeve Receiver,
switching arrangement selects the wave-band desired,
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PROOF

As a grattuate and a student under your
supervision, 1 have only the highest
praise and satisfaction to offer. Any
man of ordinary intelligence wanting to
learn Radio eould not help but master
it by your method of traming

GFRORGE A. KRESS,
2997 Montclair Ave., Detroit, Michigan

1 nm a Projectionist in charge at the
Andelus theatre, recently completed,
You may quote me at any time or place;
refer to me, if you wish, anyone who
may he interested in this vast virgin
fichi of all that pertains to Radio and
ity many allied industries. and I shall be
delighted to champion honestly without
any reservation, your coursces.
A_ 11. STRENG,
2005 Woodburn Ave., Cincinnati, Qhio,

To study Radio under R. L. Duncan is
1o learn it properly and in & way that is
pleasant and fascinuting. Once asrain
thank you for your kind nssistunce nnd
helpfulness.

E. E. PrICE,

361 Catean Si., W,

Moose Juw, Susk., Canada.

Although it has not yet been a yesr since
1 enrolled for u course under your excel-
lent supervision, 1 have onened a Radio
Service Shop that is effective, success-
ful and profitahle. People come for my
services from everywhere,
RusseLl PEARCE,
936-18th Strect, Des Moines, lowa.

MEN MAILED THEIR COUPON
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2" 25,000 Men

have been trained under

R. L. DUNCAN, President
Radio Training Schools

Radio Manufacturing Plants throughout the

country . . . in Radio Laboratories . . . in
Wholesale and Retail Radio Stores. .. in Radio
Servieing . . . in Sound Motion Picture activities
... on hundreds of ships that sail the Seven Seas
. .. and even in the latest Television develop-
ments—yvou will find ambitious men who have
been trained under my direct supervision.

I have devoted the last twelve years exclu-
sively to the training of men for all branches of
Rudio. Employers in the Radio field recognize
my methods of qualifying men and young men.
I have geared my training to the rapid growth
and development of the Radio industry. My
courses, text books, methods and equipment are
based on years of practical experience.

And now, with the organization of my own
independen! Radio Training Schools, Inc., 1 am
better prepared to help you than ever before, in
training for the opportunities which the future
of the ever-growing Radio industry will have to
offer.

IN hundreds of Broadeasting Stations. .. in

You too can train for Future Success
in Radlo

The next few years will offer more prospects
than ever before. The past several months offer
positive proof that the trained man has the best
chance. You still can get that training which
will qualify you to gain a foothold in Radio.
Study at home, in spare time, at minimum ex-
pense. Earn while you lesrn. Capitalize your
idle and spare time and reap the benefits of a
trained man in a progressive industry — Radio.

Make your ldle and Spare Time
Profiitable

My courses include everything needed for thor-
ough training. There ureno *‘extras’ or *specials™

to cost you extra money. The lessons, text
books, methods, correcting, grading and re-
turning of examinations, all the extra help and
personal consultation you need . . . everything
is provided until you complete your training.

RADIO TRAINING SCHOOLS, INC.
326 Broadway New York City

my Supervisiorn for the

Better Jobs
inRADIO

And in addition you are assured practical as well
as theoretical training.

Pick Your Branch of Radio
I amoffering fourdistinet Radio training courses:
1. Talking Motion Pictures—Sound
2. Radio and Broadcast Operating
3. Practical Radio Engineering
4, Radio Service and Mechanics

Each course is complete. Each starts out with
simple principles well within your grasp. Each
is right up to date, including latest develop-
ments such as Television. Each prepares you
for a good paying position. Each leads to a
Certificate of Graduation.

Advanced Training for Radio Men

My Practical Radio Engineering Course is an
advanced course intended for Radio men who
want to go still higher. It provides that neces-
sary engineering background which, combined
with practical experience, qualifies the man for
the topmost job.

Ask for Facts — Write Now !

Let me sit down with you for an hour or two at
your convenience. Let’s go over the possibilities
in Radio. This we ean best do by means of the
book I have just prepared. It covers the many
branches of Radio and the kind of training re-
quired. Be sure to get your copy ... it is free.

GET THESE

Mr. R. L. DUNCAN, President
Radie Training Schools, Ine.

326 Broadway, New York City
Without incurring the slightest obliga-
tion on my part, please send me a copy of
vour latest book, ‘“Facts About Radio.”

RC-3

Name _ -

Address . . .

City PR | 71 ¢ | S EP YRGS M,
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end of the control cable). Toosen the cahle elamp-
serew and insert the cable under the ¢lamp washer,
then tighten in place.  Cut off any excess cable to
prevent tangling with other parts of the receiver.

The standard c<alle has a length of 10 1eet: a
{onger length may be required. up to 30 feet. This
cable is to be cut off to suit the installation.

After the control head has been mounted aud
the contrel cable run to the set, mark the proper
length by cutting the weatherproof covering. Deing
sure that enongh cable is allowed. te avoid sharp
liends, and in no case coil the excess into short
loups.

In cutting off the outside housing it is neces-
sary. again, to he sure that the selector knob is
turned full clockwise.

With a sharp. three-cornered file, mark across one
of the turns of the tubular housing until it is prac:
tically severed. Then bend it slightly. back and
forth. until it hreaks: do not bend sharply, as in
so doing permanent injury to the inner ciement of
the cahle might result,

Mount the junction hox attached to the free cnd
oi the electric cable, to the vertical dash or bulk-
head, and then run the volume control and hattery
leads to the junction box, to wire in the electric
cahle,

The standard automobile cartridge-type fuse rated
at 3 or 10 amperes may he used for replacing the
fuse in the fuse bloek if one is provided on the
control.

The dial light wmay be replaced by removiug
the selector knob and the two screws on the sules
of the control housing. Use a standard 6- to 8-\.
screw-base lamp which may e procured from the
factory. As a temporary imeasure, a 6-\. pilot-
light bulb may be procured from a radio supply
honse.

The several circuits in which the cable may be
cotmected, depending upon the number of wires in
the particular cable required, are shown in Fig,
Q.1500. .\t A, a 3-wire cable: 13 4-wire: C, 5-
wire; and, D, arrangement for special wiring.

CROSLEY “HAPPY HOUR"” AND "TEN-
STRIKE” ANTENNA-LESS
SUPERHETERODYNE

(151) Mr. George Hartmann, Oak Forest. TlL

(Q.1) IMease show 1 Rapro-Crarr the schem-
atic circuit and service Jdata on the new Crosley
“Happy lour” and *Teunstrike” superheterodyne
receivers,  which  incorporate  antomatic  volume-
control action and a diode connection of the second-
detector; variable-mu tulces are used.

RADIO-CRAFT
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Fig. Q. 150A

Relation of parts in the Carter awto-radio control.

(A1) In Fig. 0Q.151 is illustrated the diagram of
Crosley Modei 127 Chassis, which is used i the
“Tlappy our” aml "Tenstrike” reccivers, ‘Ihese
were illustrated and described on page 462 of the
February, 1932 issue of Ranto-Crarr.

The average operating voltages, which are to
he measured with the tubes in place, the repro-
ducer connected, and a line potential of 117V
volts (for ""220-velt” receivers, 235 volts). are
given. Measure the plate and grid voltages with
a high-resistance (at least 600 ohms-per-volt) D.C.
meter. from plate or grid socket-contact, to emitter
contact. Use a low-range \.C. meter to measure
the filament voltages. Filament potential. V1 to
V9, 2.4 volts: V10, 4.8 volts.  [’late petential, V1,
\'2,0V3, V4, V3, V7, 185 volts; V6, zero: VB,
V9. 285 volts. Screen-grid potential, V1. V2, V4,
V5, 85 volts; V8, V9. 240 volts. Control-grid
potential, V1, V4, V'S, 3 velts; V2, 7 volts; w3,
\'7, 10 volts; V8, \'9. 16 volts.

Ilug connections I are the field coil and “B4"";
the plates (I* and G) connect to the output A.F.T.

Wire together terminals 1), C, and S. i a
phonograph pickup is not usel.  Second-detector
\'6 functions alse as part of the automatie volume-
control svstem. The shield over T1 may he ro-
tated, after foosening the three hold-down screws,
amd so adjusted that the hum is reduced to a
mininmum: ordinarily, any slight hum will be eli-
minated by using output tubes of correct char-
acteristics.  The iuntermediate frequency is 175 ke
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Fig. Q. 151

Crosley “Happy Hour” and “Tenstrike,” Afodel 127 Chassis, receiver civeuit, Auntomatic volumes
control is obtaiued throuyh use of & '‘diede”-typc detector.

CIRCUIT OF 9.ELEMENT TUBE

(152) Mr. Chamning K. Bowles. St. Petershurg,
I"la.
(Q.1) 1t is helieved that the “multi-element”™

tube developed some time ago by loewe has been
marketed in Lurope.  If this is the case. please
show a diagram ot the conuections of such a tuhe
as used in a practical receiver.

GROLUND =

-aA + G -
[_EZ |-|:[||li||m1lir||‘r—-]—«’-

+ Louo 50KR. |

Fig. Q. 152
Left, cireuit; and right, leads to Locie tube.

(A.1) The tube referred to is a product of the
Loewe Radio Co.. Lul.. and bears the designation
of Triple Valve Type 3-NI'B, which is really three
tuhes in one envelope. ench stage bheing resistance-
capacity coupled within the tube. A compact re-
ceiver, the Type OE-333. has been built around
this tube (which is not available in America), and
the schematic circuit used is shown in Fie. (.1524A;
and at 1}, the general arrangement of the receiver
and tube.
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(Continwed on page 551)
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BOOK REVIEW

RADIO AMPLIFIERS, by Keith Hennev.
One of a series published by International
Textbook Co., Scranton, Pa. Size 5 x 7°
ins.,, 175 pages, cloth, 93 illustrations.
Three sub-divisions: Parts I, and 11,
“Radio-Frequency Amplifiers,” and “Neu-
tralized Receivers,” by Keith Hennev;
Part TII, *“Superheterodyne Sets,” hy
F. M. Gager.

The neutrodyne circnit is considered in all its
phases.  Also, much data oun superheterodyne
theory appears in the portion of the book devoted
to this subject.

All-wave receivers. short-wave adapters, short-
wave converters, and short.wave superheterodynes
are not discussed.

Many of the statements must be taken for
granted, in the hope that other volumes or later
paragraphs will clarify them, 1t would be diti:
cult to do otherwise, since 1o go into greater
detail would require more space than is available
in the single volume.

This hook is suitable as a general reference for
the subjects indicated above. since it keeps away

from vpractical consideration, preferring to deal
with theory.

(k. D. W)
RADIO FREQUENCY ELECTRICAL

MEASUREMENTS, by Hugh \. Brown.
Published by McGraw Hill Book (o,
New York, NO Y. 6 x 8 inches, 386 pages,
cloth; 235 illustrations.

For the student who is familiar with A.C. theory
and the fundamental principles of radio. this hook
is of invaluable aikl. While a knowledge of cal-
culus is essential in order to derive some of the
formulae. the descriptions given of the methods
nsed in making a test are so clear, concise and
practical  that  considerahle information may le
obtained by disregarding the mathematics entirely.

The method of procedure used in this text is
perhaps a little different than that ordinarily used.
Iirst, the theory and principles of the test under
discussion are derived and explained.  Second.
there follows a hrief description of the necessary
steps in the laloratory procedure or manipulation;
e third, there is given a discussion of the pre-
cision attainable, precautions. and general merits
of the methed. The discussions following cach
test procedure are verv interesting. ‘I'he fact that

measurement made at one frequency may not e
valid at another, is stressed by the anthor in an
admirable manner.

Starting with the methods used in the measure
ment of capacitance, the succeeding chapters are
devoted to a discussion of the measurement of
inductance. resistance. frequency, and antenma con
stants,  Chapters are also included in electromas-
netic-wave measurements, thermionic-tuhe coefh
cients, electromotive force, current. power. measure
ment of wave form, and transmitter, receiver, and
piczo-electric measurements,

For the man who is desirous of securing a text
that describes the findamentals of radio measute-
ments, this book is indispensalle, (L.M)

Corrections

(Continued from page 550)

Above, Fig. 1.
Ravio-Crarr,

pg. 403, lannary 1932
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Here’s the New

.

| -~

\With this certihed Kit in
yvour pocket, vou can take care

of any resistor problem in any radio
| set. For besides the 20 most popular values

in the kit, you can obtain thousands of others by using the simple

formulas that go with 1. Here are the ranges in the kit -

25,000 ohms

300 ohms

1.000 $0.000

2000 " 60,000

5000 70000 "
10000 73000
15000 "~ 100000 "
20000 -~

T'his new Certified Kit, with

The purchase of the kit entitles vou to our famous 1.R.C.
Resistor Replacement Guide (normally costing $1) free—aund
also our R.MLAL standard Color Code Chart. See vour jaobber

todav—or mail the coupon below.

INTERNATIONAL RESISTANCE COMPANY

PHILADELPHIA

I1IR)C

!
RESISTORS

the new low prices of 1.R.C,
Metullized Resistors, has created a sensation in the radio tield.
It fills a long-felt want among Servicemen.
the work of thousands-——and will do the same for veu. Be sure
| the gold seal is unbroken, for this kit is

| Factory-Sealed, Factory-Tested, Factory-Guaranteed.

551

HANDY KIT

that gives all the

values you want

WITH 9
RESISTORS

200,000 ohms

4 meg
]L ”
] »
4
3

Has speeded up

TORONTO

INTERNATIONAL RESISTANCE CO. .
2006 Chestnut St., Philadetphia. ' cu

Gentlemen : I

]

l I enclose () chieck—( ) money order—for $3.50 I
which please see that | recelve your Certitied Kit of
| Metanized Resistors alio Gubde and Loior Code Chari. !
' Name e T TRy — I
| Address . e i . . I
! Chty Stale, I



1932 PRICE GUIDE
Radie Supplies—Tubes—Sets

Every item you require in your business is
in this book, from the finest high grade
mike to the smallest screw.
GUARANTEED QUALITY GOODS
Prices Lowest Ever Quoted
Fresh new dependable Merchandise at
Bargain Prices!

Leading Manufacturers [ines Complete
Send For Your Copy Now!

SAMPLE BUYS FROM THIS BOOK

i |

$1.98 69¢
Replacement S00V-8Mf
Transformer Dry Cond.

$14.G5
4.Tube
Receiver o
and Three Thousand Other Buargains

HEADQUARTERS
for SERVICE MEN'S SUPPLIES

Radolek Co.,
103

Canal Station " >
Chicago, Ill.
Please send me without obliga- pON
tion your Service Man's Supply Book.

Name
Address
City

f‘% Electrolytic
" m | Condensers

Conservative voltage ratings,
fastest reforming, lowest leak-
age {factor. minimum noise,
exceptionally low power fac-
tor, most effective filtering,
longest service life these
features characterize DNubilier
Llectrolytic Condensers.

State.

Available in upright or
inverted aluminum cans,
and in candboard con-
tainets with lug or wire
lead terminals. In single
and  mmitiple  section
units, and n capacities
up to 20 mid., for high
and for low D. C. volt-

ages.

Write for Catalog 121
describing Dubilier elec-
trolytic condensers as
well as paper. mica and .
other dielectric condens- (.
ers for all purposes.

Dubilier

Condenser Corporation
4377 Bronx Blvd. New York City
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«SUB” HULL IS «MIKE"-REPRODUCER

(Continued from page 521)

hull of the submarine but should be sepa-
rated by a thin wall of water. "or this
reason, the diaphragms are clamped on the
reproducer by capped serews which project
one-quarter inch from the surface and not
by flat-headed screvs.  An external view
of the reproducer is shown in Fig. 1) and
an internal view showing all component
parts, appears in 1'ig. 15

Description of Apparatus

The apparatus consists of a model MG
underwater reproducer, including the type
S 3189 under-sea reproducer and 515 3188
power amplifier with auxiliary batteries, an-
nouneing mierophone, telephones and cable
cquipment.  The reproducer is essentially
an electrodynamic speaker of novel design,
emploving the use of twoe parallel dia-
phragms connected by a tube as an arma-
ture. ‘These diaphragms are only .070-in.
thick and are accurately machined from
bronze metal to the end that they be non-
corrosive and non-magnetic. The other com-
ponent parts of the magnetic speaker are
the iron mugnetic casing or pole pieces,
D.C. ficld eoil and core with the A.C. coil,
or speaking coil, wound thereon,

The design and arrangement of the parts
are such as to withstand external hydro-
static pressures up to 150 pounds per square
inch.  'This arrangement of the parts neces-
sitates mueh eare in the machining of them
and their assembly. ‘The machined dimen-
sions of the depths of the brass casting and
the diaphragms must cqual the length of
the armature tube.  So, if the rubber gas-
kets maintaining  water-tightness are  too
thick, preventing the parts coming togrether,
there will be lost motion between the arma
ture tube and the diaphragm. Mnch care
is riven this feature so the operation of the

speaker will not  sutfer  interference  hy
grounds or short eircuits that would be

caused by salt water in the reproducer.
The type SL 3488 transmitter-receiver,
the diagram of which is shown in Fig 1,

includes in its essentials one two-stage re-
ceiver-amplifier and one four-stnge power
amplifier having o push-pull entput stage.

The large t8-volt storage buttery supplics
a G-volt supply to the filaments of the Sk
1378 (UX 201A) tubes and the talking ii-
crophone, and a  10-volt supply to the
filaments of the UN 250 and St 2566 (UX
210) tubes. ‘The remaining group of bat-
teries supplies 38 volts to the wotor end
of a dynamotor through the relay contacts.

a - ——

Fig. D

Closc-up view of the magnetic unit,

The coils of the SI 191t relayvs are ener-
gized from 20 volts through the “press-to-
talk”™ switch in the handle of the mierophone.

The 90-volt supply for the plate voltage
to the type SIL 4374 (UX 201A) tubes is
obtained from selt-contained type Sk 3535
13" batteries. A 90-volt negative prid bias
for the UNX 250 and 33-volt grid bias to the
S 2566 (1N 210) tubes is supplied from
tvpe SE 3535 13" batteries used as “C”
hatteries. A negalive 414-volt bias for the
tvpe SE 4374 (UX 201.0) tubes is obtained
from a small #14-volt “C" battery,
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reproducer s shown at the lotweer left
and is loweered to the stricken

MICROPHONE

| SWITCH
of the apparctus I(”“s'of."\”
The "“"mike” - o=
nanore —\_/

“eub.




Mlarch, 1932

“WIRE” RECORDS

(Continued from puge 522)

The critical ;('lll]l('l'ilt“rl' of any picee of
steel as the temperature at which, or above
which, the steel changes its physical and
nrgnetic properties.  In other words, the
permeability of steel changes proportionately
as the temperature exceeds its evitical point,
never to rvefurn to its original volue,

A simple explanation of our system is as
follows, A roll of steel wire of the proper
Lhickness  (speed and alloy will be deter-
mined by further research), traverses a
heating charmber where it altains its “eriti-
cal”™ temiperature (usually between 1350 to
1450 degrees F, depending upon the alloy),
It then enters the *recording  chamber,”
which is filled with argon or sowe other
inert gas to prevent oxidizing, as shown in
IMig. 1. The wire then passes between the
“recording electrodes,” which are two small
rofllers that the wire turns,

High-frequeney  current, modulated by
sound - frequencies, passes between the elece-
trades, raising the temperature of the wire
above its eritical value in accord with the
sound variations,

The wire then traverses a chamber fitled
with lime so that it may cool slowly hack
to its soft state, although its niagnetic prop-
ertics remain changed and vary with the
sound modulations,

The wire is now ready for reproduction
and, when passed between the pole pieces
of a permanent mugnet with a solenoid
around it, will vary the field strength of
the magnet as it varies in permeability or
nugnetic resistance.

Since this induces currents in the sole-
noidd which are amplified into sound, we
now have a permanent reeord on wire which
can be unwound for hours from a compara-
tively smnall spook

‘This is the simple theory, but muany prob-
lews present themselves for solution hefore
practical results may he obtained. For in-
staniee, let us consider for @ moment how
we may  determine which alloy will be of
the most practical use,

Choice of Steel

When we mention steel, it must be borne
in mind that there ave a great many types
(Continned on pge H38)

1,000
CYCLES

-~ WWAAAAN,

100
CYCLES —™

100 CYCLES
PLUS s
1,000 CYCLES

Fig. 2, above.
Fig. 3, below.

Two signals to bt recorded

Resultant sianal recorded,
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Most Powerful Converter Made!

This 5-Tube Short-Wave Converter Performs

EXCLUSIVE HARMONIC TUNED
INPUT CIRCUIT
Automatically resonates a stage of high-
frequency amplification, plus an additional
stage of high gain amplification which
also serves as a low impedance coupling
to the radio set. Result: a converter with
a wallop, with a new standard of per-

formance.

NATIONAL

NC-5 CONVERTER

Made by the makers of Velvet Vernier Dials

with Any set

Not just another

converter, but an
entirely new type
of radio instru
ment :—the NC-5
brings in short-
wave broadcasts
and code, with

any broadcast re-
celver.

Easy to connect and use. Has own power
supply, Single control tuning. No dead
spots.  No plug-in coils but every advan-
tage of plug-in coil type. Many other
exclusive features. Made in single model
with either metal or de luxe mahogany
cabinet,

Send coupon today for particulars and
prices.
f =
| NATIONAL COMPANY, INC. RC-332 |
| &l Stlnerman Street, Malden, Mass,
entlemen:
' () DPlease send me complete informa- |
| tion on the NATIONAL NC-5
Short Wave Converter, |
| Enclosed please find 50c (stamps |
' or coin} for G4-page ILANDBOORK |
i OF SHORTWAVE RADIO. I

| N aME ittt i e |
| Address ... e, |
Ly S

Have You Seex THE New 1932 Orricia. Rabio SErvice MANUAL P
You now have the opportunity to look over the Manual before you
make your decision to buy. Full details about this amazing offer
will be found on page 562 of this issue.

Turn to that page NOW,

V

kicking dollars in the face. Stop fooling yourseli!

Service work is the source
PROFIT to those who take it serionsiy,

Your Service Departinent is a BUSINESS—
a business which is growing rapidly and profit-
ably for service men who make their replace-
ments with time and monev-saving ELLECTRAD
QUALITY Resistors and Voltage Controls.

Mail the Coupon for Literature

178 Variclk St.. New York, N.Y.

ELECTRAD

T e T Teewhwt-derswnedy

of substantial

STOP kicking
DOLLARS in
the FACE ..

HEN you look on vour Service Depart-
ment as a necessary nuisance” you are

ADIUSTARLE
SULING CLIF

ELECTRAD
Volume  Contiel

¢

TRAD

ELE?G®C
TRUVOLT
Resistor
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ARCO Tubes are best

--and they cost much less!

I'resented here are the largest varlety of tubes in 1he world

tubies that are guaranteed 10 e first grade quality and
replaceable withln 30 days.

The prices are extremcly low when you conslder the Jong serviee that these tubes will give

you. Such an amazing tube sale has never been conducted.
Many tubes for special purpuses are Isted here which cannot be gotten elsewhere, A complete llne of [ules include:
I'entodes, Screen Grids, Varluble Mus. Power Amplifiers, Detectors, Photoelectrle Cells, Televlsion, Rectitler and Charger

Bulbx,  We elther huve it or will make it for you,

Complete Stock Always Ready for Immediate Shipment

Order froni thlz page and note the following terms: No order aceepted for less than £5.00.

It 13 not necessary 1o semi
the full amount of cush with the order as long ss your enler s pecompanied by

207 of the ralue.  Xhlpment will go

farward to sou by express or parcel post C. Q. D, All prices are F. 0. 1. Fuctory, Newark.
TYPE ANY QUANTITY
UX-20i A—Amplifier or deteotor..........oeveeuninnenen.en . ..$0.30
UX-226 —AC amplifier .. .30
UY-227 —AC amplitier or detector. - .30
UX-171A—1ower cutput amp. for AC or DC operutlon, Y ar - .30
UX-171 —Nane characteristics as 1710 on timgsten filamen. % .30
UX-240 —lreslghed for lpedatee and teslstanve coupllng. 4 ) . . . .40
UX-120 —Power wup, used In lust stage of audle (n'<| S 5 5 .40
UX-199 —Detector and amp. tube, long prougs. ... .40
UV-199 —ame character!stics az UN-199 only .Imu prunu 40
Ux-112 Power amplifier tube, 2 awmp. .. ........ ... .40
ux-1 "o\wer al lube tor low eut, consump., ‘:4 at .40
ux leteclor Lube reconnncnded for weak sl;nnh afl pood re .40
UY-224 ~—AC seveen grld angiiiler ... ... oL oLl .40
UX-245 Power amplifier ......0.. ... ..., .40
speciul detector tube 200A—a super-sensitive detector. .60
Speciai radio frequency 200A—a super-sensitlve 20N .60
Speclal sudle {requency 201A—a super-sensttive 201 . .60
Special 171 AU 2 amp. extra conedd filament—gomd for electele ey .60
T-14 (2018 High Mu) high emlssion, ... ........... .60
Nwlteh tulwe, 2014 or 112 or 171 double life....... .60
Adupter tube 226, 227, I71A, 1o convert bat. sets to A .60
UX-210— For npower amplltier, hlgh soltuge. a ‘ i.10
UX-250 —I*ower amp. used in last stage of auliv lrt| i 1.10
UX-222—Xcreen grid radlo frequeney amp..... .. 110
Tellon Television Tube, 1” Cuthode Squars Type X . 3.85
Tellon Televiston 'I‘ulu- 1% % Culhode Syuare Type V L 3.85
Fhotoelectrle cell. ““Iotasslun’’ Type O 3.85
'hotoelectrle cell. “"Caeslum™ Type A.... 7.90
Photoclectrle cell, “"Cueslum™ Type R...... . oo e i ciena.s 5.90
WD-|l--Detertor Amp. . Sparten Tyne .85
WD- 12—Detector e .60 UY-SHS —Spatrton Type .85
UX-182 —Sparton Type .85 UX-686 —=parton Ty .85
UX-183 —Npurton Type .85 UX-401 —Kellogg Tyviw 1.50
UY-227A-- AU ampliter or detectar same as wilek heater) . . .60
UV 224A— A sireen grid amplltier same  as quick heater) . .60
X-233 ower  Amplifier  Pentode wlts .85
UY-23G —Xereett Grid Rasllo FPrey, 111 T 85
UY-237 -Derector  Ampslitier . .85
UY-238 —Ilawer MAnplitler Pentode .85
UX-230 —I1iny ceil amp. and detector, .60
UX-231 —Dry cell am Inst audle « .60
UX-232 —1I'ry el sereen grid onp., 2 .60
uY-247 Fower  pentwde ... .85
UY-235 —Euper conirol sereen  griad .umr . .85
UY-551 —Varfabie Mu 0 .85
lhlll.xsl tube to prevent tubes n set from blm\im, aul.., ....... 1.00 —
RECTIFIER AND CHARGER BULBS
125 Mil  rectifylng tube (B, H.) (Raytheon Type)...........-...-. $1.40
G/ amp. tricvkle charger bulb (Tununr Tyne) ........ 2.00
2 amp. old and new type churger hulls (1 1 lml (Tunnr Tyu) 2.00
andl © amp. churgér bulbs (llst_$8.00) (Tungar Type}. . 3.75
15 amp, charger bulbs (Tungar Type)..................... 7.50
U X.286 -Fsed as a full-wave rectitier for hlgh emlssion. .40
Ux-281 Flalf wave redtltler ......cceciviiimecoiiisnanoneens . 1.0
Reetitying Tube expeclully deslgned [m use with Frmhm.m Master 13
Eliminators UV brass base, 1hnlted quantity, . .......... .30
U X-866 Mereury Vapor Half-Wave Heetitler - 3.75
U X-.280 .\Ien-m)' Vaper Full-Wave Rectifler. ... ..o ioiiiiinnns 1.40

100 Tubes and Over 1097,
500 Tubes and Over 109

DISCOUNTS: W
ARCO TUBE COMPANY, 38-40 Park Place, Newark, N. J.

Fhotoelectrie
| Caeslum Type
cell

—RELIABLE JR.—

1932 RADIO WITH

ALL NEW FEATURES
5-TUSE MULTI-MU PENTODE

Using the new Multi-Mu tubes in conjuunction with the
Pentode for 1he utimost in selectivity, quality and
sensitivity.

NO AERIAL NEEDED—Built-in aerial eliminates the
need of any antenna. Only a ground connection needed.
Rer up anvwhere in 3 few minutes.

ROLA DYNAMIC-—A Pentode Rola Dynamic in con
junction with a high quality amplifier gives tone com-
parahle to any receiver,

FULL VISION TUNING—A full vision dial definitely
marks the Reliable, a 1932 receiver.
Selectivity and quality of the highest degree.

guality and selectivity ample for the
sections,

moO=ZmS

s1675

Complete with
R.C.A. Licensed Tubes

Perfect tone
most congested

You cannot afford to be without a copy of our new
64-page catalog. Over 2,000 items of interest listed.
A postcard brings your copy to you.

c | mameaX

¢REE RADIO SURPLUS CORP., 56 R. Vesey St., N. Y. C.
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POSITIVE-GRID

(Continued from puye 523)
The screen-grid is connected to the con-
trol-grid externally as indicated in the din-

gram, but may, for special purposcs, be
connected in other wayvs.  Other modes of
connection  will be discussed in a future
issie of Ramo-Cuaer,
100
90
A
PLATE CURRENT /
80 {STATIC CURVE)
N
£ 70 y
v B /
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05 o© s 10 15 20 25 30
GRID VOLTAGE l

Fig. 2

Static and dynamic curves of the new tube.

The fact that this tube delivers a high
output does not limit its use to publie ad-
dress  work  This usige was  designated
merely becanse 200 wautts represents o con-
siderable output and is fur more than is
necessnry to abtain good lond-speaker oper-
ation  For those who still desire to use the

JANVAN aro
\/ \/ VOLTAGE

JANVAN

Fig. 1

Curves showing rectifying action of the tube.

PLATE
CURRENT

tube for radio purpeses. it may be stated
that a 27, coupled throngh a 1:1 ratio trans-
former, may be nsed. A step-up transformer
should not be employed as the voltage de-
livered to the grid will then exceed the
rated value of 35 volts, in which case exces-
sive distortion is hound to result.
(Continued un puage 55%)

OUTER OR SCREEN-
GRID

CONTROL -
GRID

PLAYE
AV

\
FILAME NT
INNER OR CONTROL-
GRID

A

Fig. 3

Socket and clemeut arrangement.
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LATEST IN RADIO

(Continued from page 525)

mobile radio sct, may now be climinated
by the installation of a kit of Motor Radio
sSnppressors. Laeh kit eomprises the neces-
sary suppressor nnits for installation in the
sparrk-phuge leads and in the main distributor
lead, together with comprehensive and com-
plete directions on the use of tilter con-
densers and the proper adjustment of the
clectrical  components for  complete noise
climination.  The  kits  are  available  for
fonr-, six- and eight-cvlinder antonobiles,
with the resistors packed in a neat display
carton illustrated in Fig, ¥, Individual
suppressors are available if desived..

In mecting the reguircnients of motor ra-
cio suppressors the units have been made
mwisture-proof becanse of impregnation with
a speeial componnd. They are shock-proof,
with terminals designed to withstand severe
vibration,  ‘The resistor is hbedded in a
high-grade ceramiie tubing  which is unaf-
fected by heat and positively non-combus-
tible.  The units have an exceptionally low
capacity—less than JS-mmf.—permitting the
choking out of ultra-short waves and climi-
nating all spark-phig noise,

These radio suppressors are produced by
the International Resistance Conpany.

A PENTODE AND SCREEN-GRID
SHORT-WAVE SET

Fig. F
1 screen-arid amd pontode shortswave, battery-
type receiver. A ratio of 35 to 1 4s ohtained 1
the fullsvision tunivg deal, which docs not ex-
Iribit back-lash.

TEW tubes have made their advent into
h the field with sneh rapidity, short-wave
investigators have been “hard put™ to real-
ize their henefits,  However, in Fig s il-
lustrated an exceptionally inexpensive and
effeetive recciver designed to ntilize two of
the new 2-volt tubes; one is a screen-grid
detector, and the other is a pentode,

Only two controls are included in the de-
sign; one js the tnning knob, and the other
is n combination volume-sensitivity control
and off-on switeh.  Ineidentally, it should
be noted that the volume-sensitivity control
is very effective for both “phone and code
reception.

A cadmium-plated chassis is used. Fase
of tuning is obtained through the use of a
micro-vernier tuning dinl which is without
backlash.

Batferv-operated, this tatally-shictded 2-
tube recciver presents for headphone opera-
tion an extremely good “buy.™ The tuning
range, by means of plug-in coils, is approx-
imately 1+ to 200 meters: an additional coil
is available for the 200-550 meter range.

The  reeciver  illustrated s the Royal,
Model RP, which is manufactured by Har-
rison Radio Co,

ZENITH MODEL 103 14-TUBE
“HYPERHETERODYNE"
TlllS new Zenith set, illisteated in Fig,

G, requires four variable-mu tubes, five
275, i sereen-grid, 23, two "33, an '8 ree-
tifier, and a voltage regulator tobe,

Fig. G

Chassis of the Zewith “ Superheterodyne.”

Ontstanding are the features of a stage
of push-pull voltage amplification feeding o
push-pull power stage, a band-selector, anto-
matie volume-control, phono-radio seleetion,
tone control, and “meter tuning™  Auto-
matie tuning is available in the several cahb-
inct conbinations of the *Maodel 103" chassis.

A BUSINESS BOOSTER
Ll T what time shoubd I tuncin the So-
and-So Honr next Tuoesday,” is an
evervday question which the Roth Press, by
means of the *Radioninder,” illustrated in
IPig. 3, makes it convenient to answer.

Little memory-aids sueh as this new eard,
which measures 31, by 5Y%, in, and is to be
imprinted with the dealer’s name, do much
to increase business,
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A good 1eminder card.
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WANTTO GET AHEAD

IN RADIO?

Experts teach you "why" and ""how"

here is the foundation on

O one can hope to become successful in

any branch of radio without the proper
ttaining. I't was to give this training that
America’s oldest radio school=—RCA Insti-
tutes—was founded 22 years ago.

It has graduated thousands of students.
| Many of them are now high up in the radio
industty. Your chance is greater than theirs
because of the expansion of the industry.
Don't neglect your future. Mail the coupon
below and read the news it brings you.

What You Can Learn

| RCA Institutes, in four resident schools in New
York, Boston, Philadelphia and Chicago, and
in extension courses for home study, specializes
in instruction in every practical branch of
radio. There are elementary and advanced
coutses for cvery type of student. You can
study with our modern equipment, under ex-
perts at the resident schools—or solve prac-
tical radio problems at home with our special
home laboratory equipment.

Being a subsidiary of the great Radio Cor-
poration of America, you enjoy the benefits
of association with the world’s largest radio
rescarch laboratoty. Thus our courses are kept
up to the minute. Yet the tuition cost is
moderate.

| Interested?

If this sounds logical to you, why 'not obtain
more information without obligation. Mail
the coupon for free catalog. But do it TO-
DAY. If you put it off, you may forget—and
miss a great chance.

RCA INSTITUTES, Ine¢.
A Radio Corporation of America Subsidiary
- y
RCA INSTITUTES, INC. I
Dept. RT-3, 75 Varick St., N.Y., I

\:‘Jy Please send me your Genetal Catalog.

I am checking below the phase of radio in which 1 am I
I interested,

I O Microphone Technique [ Talking Pictures l
O Broadcast Station ¢

I Stadio 00O O Servicing Home Enter- |
O Avistion Radio tainment Equipment I

l [J Radla Operating O Television |

I Name. |
Address . I
OeoUPALION ooenaneenianrieiiiiiiircimrim s vnennbans Age........ I

—— ————— —— — S — — — ]

O Radie Operating
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THE NEW EMC

Simplicity Test Probe

The new EMC “‘Simplieity Test
Probe’’ for serviee men, dealers. and
experimenters s a fast. efficient
iesting deviee of vest:pockel size.
Users alree that 1t locates defects
in radic sets at a great saving of
time and money.

The Simplicity Test Probe
open of shorted by-pass and
condensers, burned-out resistors
wiring, breaks in tuning-.eoil
ings. and shorts in variable
cendensers;  also  checks
fitament or heater voltage and ¢or-
rectness of tuning coil pelarity. It
tests continuity of atl low resistanee
windings and resistors.

Described below are two uses which
meke this instrument worth many
limes its price.

TO TEST OPEN- CIHCUITED
BY-PASS CONDENSER

1f a radio set os:lllnles or has
Cxcessivé hum. remove lamp from
prebe end, attach test probe clip to
chassis, turn on set. and touch high-
voltage terminals of all by-pass con-
densers. When terminal of faulty
condenser is touthed, set will perform
normally.

TO TEST FIXED CONDENSERS,
B FILTER TYPE

Aftach prebe cllp te ehassis in
series with 4'% wvolt battery., Insert
standard lamp (with set turned off),
and touth probe point to high.voltage
side of condenser. A shert is indicated
by lighting of FULL
brilllancy.

The EMC Simplicity Test Probe Is
madeé of a polished red and blatk
dlzleetru: material neatty engraved in
geld, is exceplionally attractive

50 and professfonal; a

real quality product.
Net

Precision

locates
filter

and
wind»
tuning
presence  of

the lamp to

Guaranteed and
comes complete
with standard lamp
and full instrue-
tions. The size Is
/16" x 7°

Sales at the re-
duced price of $1.50
are now made di-
rect from the fac-
tery. Send money
orders, express ecm-
pany cheeks, or cash
to us and Qet one of
the most valuable
testing instruments
on the market to-
day. The net price
outside of the U.
8. A. is 52,00 at
Boston.

IMMEDIATE DELIVERY
ELectrICAL. MANUFACTURING
COURPORATION
10-6 tigh Street

Boston, Mass.

OFFICIAL
RADIO
LOG

A most complete and up-
te-date ¢al) book — not
printed in periodie runs,
but kept aceurate In every
rospect, at all  tmes—
eontains just the informa-
tion your eustomers de-
mand—good for advertis-
ing or resale.

Jobbers, Dealers. Service
Men, Write Today for
Sample and Quantity
Prices

ALL AMERICAN

SERVICE
5707 N. Clark St

CHICAGO, ILL.

MICROPHONES
Trellspensable for many uses Is the
ion  Midget  Mivrophene
Model [ilustrated
with earphone.

phane.
$1.50

No, 30
SPECIAL NET PRICE LIST

No. 300 Single Ttutton Carban
[‘\|n- Stretehed Disphragm $9.00
101 Twe-1"aiten  Carben ’l‘)pe
\trﬂ(‘he«l Diaphragm ... $15.00
~o. 302 Two-Hutton Heavy Duty
30.00

Type
No. 3“3 Tiwo-liutton Concert
Model
Also romplete accessorles for
publle address work

Wrlle for Catalog
MILES REPRODUCER CO.
26 E, 22nd St., N. Y. C.
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IMPROVING AN AUTO RADIO

(Continuved from page 526)

mechanieal simplicity.  Similarly, econstant-
coupling electrical systes, ideal in them-
selves, are impossible without the nse of

an untuned R stage resonated at the
weakest points of our response curve.
In practice, we shall resonate the pri-

mnnries of our tuned stages at approximately
490 ke, the primary of omr untuned coif at
850 ke, and its unbined secondary at 1200
ke, We shall also use an adjustable ca-
pacitv-coupling in our tuned coils to in-
crease the low-wave response.

The design of these transformers is shown
in Fig. 2. At A is shown the tuned RV
coil—standard in every way except that its
low-inductance primarvy has bheen replaced
by one consisting of 625 turns of No. 32 or
3 enaneled wire wound on a ,-in. core
and so placed that one end of the primary
is just even with the ground end of the
seeondary without actually being within the
secondnry winding.  In wiring these coils,
the inner lead of the primary is attached
to the plate, and the cnd of the secondary
furthest trom the primary, to the control-

grid,
In B of TFig. 2 is shown the coil form
tor the untuned R.F. transformer.  This

is a built-up spool whose core is 5.-in. in
liameter, 15-in. inside length, and 114-ine out-
side diameter. T'o one end of this spool is at-
tached a strip of hakelite projeeting he-
vond the spool winding-space and carvyving
the terminnls of the coil and the mounting
holes.  The primary of this coil is wound
with 350 turns of No. 34 enameled wire,
Over this is wound 160 turns of No. 32
silk-covered wire.  The inside lead of the
primary is attached to the plate of the 3rd
R.F. tube: the outside lead of the second-
ary, to the deteetor control-grid.

Introducing Regeneration

In mounting the untuned R.F. trans-
former, an expedient the author tried may
be attempted. In his case, he sought, by
leaving the hottoins of the tuned R F. shiclds
open and by mounting the untuned trans-
former direetly nnder the third toned eoil,
to intvoduce a variable regencration control,
This was operated by heing pivoted in an
are across the opening in the R coil
shield, The wntuned transforiner  was
mounted with first one end nenrest the tuned

R.F. ¢oil and then the other.

In the design as finally worked out,
though, this means of control was not
adopted.  Instead, a slight amownt of re-

generation was seenred by so placing lends
that a capueity feed-hack existed in the
R.F. stages between the plate and the con-
trol-prid of the tuned R.F. tubes.  This
capacity was small, being due to a few
turns of Noo 24 insulated wire wrapped
around the control-grid lead and connected
directly to the plate of the same tube.

Of course, there is no direct connection
between  the control-grid  wire and  that
wrapped about it.  Just how many turns
mav be used depends upon the individual
case; in the set here deseribed, only  six
turns were vequired.  An alternative to this
wire-wrapping stunt is the use of a midget
compensator of no more than a 10-mmnf.

capacity maxinnm connceted from the plate
to the control-grid.

Checking Resistors

Of special note when using carbon resist-
ors is the importance of checking the re-
sistance values under actual operating con-
dition.  T'o his sorrow, the author found
that smue carbon resistors used at tull rat-
ings could be depended upon to change their
values as much as 606! Now, in addition
to verifving the resistance values, he is care-

tul to sec that the “watts ratings” of these
resistors are not exceeded.
Another point to be noted is that the

plate-to-grid coupling condensers indicated
in Fig. 3 are best located within the coil
shield of the respective transformers whose
low-wave response they improve. However,
care should be taken that they do not ap-
proach too closely the coils themselves as
this would reduee the katter's eflicieney.
The resistance values of R2, R5, and R6
given here should be aceepted only as ten-
tative.  In the author’s set they worked
very well: individuad - eireuit  peeuliarities
might make other values desirable.  ‘T'he set

builder is advised to try several values he-
tween 200 and 1000 oluns.
ll'_ ASSEMBLY MOUNTING
RIVET #HOLE
!
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Fig, 2
Coustruction details of . the tuned R.F. trans-
former and B, the wutuned mnnit,

1t should be kept in mind, however, that
too low an R.F. control-grid bias might
result in detection in the R.F. stages which,
at this point, is extremely nndesirable; thus,
the negative bias (in the R.F. grid circuits)
shonld abwavs he at least one-half  volt
Stmilarly, BT and R8 might be experimented
with to arrive at optinume values; although,
it B8 is reduced mueh helow 100,000 ohms,
the loss of quality will be guite pronounced.

Tn “signing off,” the author wishes all
builders good Tuck and pledges all inguiries
a prompt reply.  Ile hopes sincerely that
the results he has olitained with this set,
which has already received stations 2000
miles away, will be exceeded Dy many.
Jdios.

Parts L.ist

Three standard tuned R transformers,

special primary as per text. L1, 1.2, I3
One untuned LT, transtormer as per fext,

IA4;
One random-wound R.F.

nillihenvies, 1.5:
One 0 to 50,000-ohm variable resistance, R1
(1 watt or more):

(Continued on page 570)

choke, 15 to 20
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(Continued from page 527)

directional qualities.  For this reason, an-
other type of antenna known as the “mul-
liple doublet™ was used for high frequen-
cies. This is similar to the ones used by
the R.C.AC Communications Company at

Uverhead, New York.,  This type of an-
tenna consists of 39 single “doublets,”™ spaced
cight feet apart, feeding a transmission line
312 feet long, which is halanced with respect
to carth. This network is supported from
sixtyv-foot poles by triatics of steel cable,
Conerete ecomnter-weights keep the networke
Gt at all times.  (Fig. 2.)

The theovy of operation of this antenna
is practically the same as that of the wave
antennac with the exeeption that the voltage
i~ fed to the transmission line at lumped
intervals, Tf enough doublets are used per
wavelength, the effect is that of a distrib-
nted feeding and a simooth huilding-up of
voltage is obtained.  \s in the wave antenna,
the velocity of the electric wave on the wire
is very nearly that of the space-wave, pro-
viding that the impedance of each doublet
is high.  This is assured by making the
length of the doublets short as compared
with one wavelength,

The directivity of such an antenna is such
that at fifteen degrees either side of center,
a eonstant signal will drop to one-half its
vithie directly in line with the antenna,  As
the vertical pickup of this antenna is small,
one of its great advantages is its freedom
fromr local induetive interference, for this
type of wave is usnally vertically polarized.
Also, its direetive qualities are useful in
suppression of regional  statie,  Back-end
signals are suppressed the same as in the
wiave type of antenna by hanging o proper
resistanee across the far end of the line.
The value of the resistance in this case is
10 ohms, N\ speeial earbon resistance with
terminals  copper-plated  to cither end, is
nsed.

The stgnal at the reeciver end of this
line is fed through a transposed vertieal
transmission line to a long four-wire line
which is electrically balanced with respect
to carth.  These wirves are diagonally con-
nected so that the electrieal center of each
pair of wires is an identical point, so, theo-
reticallyy each line has no radio pickup. In
practice, it is iinpassible to build o perfectly
balaneed line,  However, the pickup is small,
and what there is can he hypasseld to ground
throngh astatic shields between  the  eoils
caupling the line to the receiver, The four-
wire lines are tevminated in o dead-ending
racks, ontside the main building, and are
Jumped to twe-wire transposed lines which
are connected to neon cartridge lightning-
arresters just outside the windows, passed
through holes in the and
thenee to terminating blocks on the receivers,

There are four mualtiple doublets, two de-
signed for a frequeney range of from 5,000
to 12000 ke, and two from 12,000 to 23,000
ke, Ome pair, covering the frequeney range
of from 5000 to 23000 ke, points toward
Porto Allegre, So. \weriea, and one pair
toward London, Fngland.

In addition te the directional antennas,
there are five single doublets, four of which

window  panes,

are horizontal, and one vertical, The hori-
zontal deublets are designed to operate be-
low the range of the multiple denblets. ‘The
“Conrad vertical™ is a high-frequency an-
tenna, It is o vertical donblet of brass pipe
effset from a Go-foot pole, by insulators.
The lower part has a short T'-section at the
cnd nearest the carth. This can he short-
ened or lengthened to alance hoth sides
of the doublet. This antenna is designed
to intercept radio waves which are vertie-
ally - polarized.  These donblets are con-
neeted to the receivers, through the same
type of transmission line used in connee-
tion with the multiple doublets,

A 200-foot general purpose™  antenna,
Fig. 3 and a low-frequency loop, complete
the antenna system. The low-frequency loop
deserves speeial wmention, inasmuch as it is
prohably the largest radio loop ever erccted
for receiving purposces.
loops crossed at right angles, cach loop
contitining  twelve strands of Noo 12 wire,
250 feet long hy 60 feet high,  Each loop
is conneeted  inside the main  instrument
room by o d-wire transinission line to the
stator of a goniometer: its rotor is con-
nected to the low-frequencey receiver.  (Fig.
1)

It consists of two

The Radio Receivers

Both loop and receiver are designed to
cover the frequeney range of from 10 to
00 ke. The reeciver has five stages of
R, two of which ean be thrown in or
out at wilk. Type #2107 tubes are used in the
R and detector stages,  Two sets of coils
are used, one set covering a frequeney range
of from 10 to 32 ke, and the other from
$2 to 100 ke,

Three types of receivers are used to cover

the useful radio speetrum. The low-fre-
queney receiver bas been entioned. The
intermediate-frequeney receivers have fonr

stages of tuned IRF and cover a frequency
range of from 100 to 1,500 ke, h_\' nse of
three sets of coils. Type 210 tubes are
also used in the R and deteetor stages
of this type of reeciver.  The high-fre-
quency receivers have three stages of tuned
R.T. N\ frequeney range of from 1,500 to

30,000 ke, is made possible by use of four

sets of coils. Taype 6" tubes are used in
the R, stages, and a =230™ in the detector
stagge. The audio stages of each type of
receiver are alike, namely, two stages using
type “SH™ tnbes, and an output stage using
an MRt

Each receiver is connected to the standard
by Noo 16 gauge copper-wire inside o I-in,
brass pipe. Isolantite beads strung on the
wire keep it concentrically spaced  inside
the pipe. The standard energy is fed to
R stuge of each receiver.
This has two advantages: first, the initinl
stage aets as a buffer preventing the stand-
ard energy feeding ont to other reecivers by
wiy of other transmission lines: second, in
order to get a good beat-note hetween two
frequencies, the energy in one must elosely
approximate that in the other. In case of
i strong signal, the first receiver stage ean
be detuned, thus acting as an RF. gain
control,

the  second

1}
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ITS FREE :=this
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CENTRALAB

Fixed Resistors

Thousands of copies have already
been distributed to servicemen, ama-
teurs and engineers. Get your copy
now . . . and this weil-illustrated, in-
formative booklet is free for the
asking. Use the coupon . . . today.

Note: Effective Jan. 1st, 1932, new
low prices on Centralab Volume Con-
trols now make these Replacement
Units more popular than ever.

LABORATORIES

CENTRAL RADIO

930 E. Keefe Ave., Milwaukee, Wis.

Mail the Coupon Today

CENTRAL RADIO LABORATORIES
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Please send me FREE Booklet A Baptism
of Fire™
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CONTROL GUIDE
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“WIRE” RECORDS

of steel from which to choose. For one
thing, it must be sott steed to wind easily,
hut it nmst have enough tensile strength
to withstand the winding action and pull
exerted upon it. Then, it should be of such
cowposition as not to retain a mngnetic tield
of its own once the cenergizing field has
been removed. In this rvespeet, it must be
siniilar to soft iron.  An idea may be oh-
tained of how steel is alloved and rated
from the following standard table of steel

ratings by the Society of  Auntomotive
cngineers:

1. Carbon steel;

2. Nickel stecl;

3. Nickel-chromimm steel;

4. Molybdemun steel;

5. Chromium steel;

5. Chromium-vanadium stecl;
7. T'ungsten steel;

8. Silico-manganese steel.

An explanation of the alove list is given.
A number 2340 grade of steel is nickel steel
as designated by the first nwneril, 2. The
seccond numeral, 3, denotes the nickel con-
tent as 3¢, The last two munerals, 40,
depote {he point per-cent carbon content, as
0.30¢7,. Steel may be designated in five
numerals, in which the first denotes the type
as listed in the table above, the secomnd amnd
third the per cent of that type of loy,

(Continued from page 533)

and  the last

carbon,

two, the point per-eent of

Much is known about the magnetic prop-
erties of iron and steel, but little has heen
tabulated along the lines that we are to
work upon.  We know our recording must
he done above the eritical temperature,
Whether it he two degrees or twenty degrees
above, is unimportant, for in reproduction
our results will be obtained from the rela-
tive difference in anmplitude of one sound-
evele to another.

The elements aluminum, arsenic, silicon,
tin and vanadium, when nsed in compara-
tivelv small amounts as alloving elewents,
increase the maximun permeability of iron,
whereas boron, carbon, nitrogen, oxygen,
phosphorous, sulphur, titaninm, nickely, co-
balt, eopper. and manganese indicate a de-
crease in permeability.

1t is the ervstalline structure that we aim
to distort, with its resultant jrregulan spae-

ing of the atoms. The variation of the
heat above the eritical temperature will
vary the structure of the crystal lattiee

within the iron or steel wire and pernin-
ently affect its permeability.

The author suceceded in recording a 60-
evele frequency with erude and “haywire”
approratus abont two vears ago. This gave
bope to the entire theory. That low fre-

quencies can be recorded, we know. Any-
one who is familiar with the action of an
ordinary stroboscope knows there is a vari-
ation in the heat amplitude of an electric-
light bully great enough to vary the light
amplitude sufficiently to actually produce a
heat hetween the stroboscope and the 120
heat-peaks per second (for a 60-cyele line).

One may thus actually see 120 heat-
alternations per second.  How about the
higher audio-frequencies?  Let us refer back
to the formula for velocity or strength of
audio  frequencies.  From  disc-recording
theory, it is known that amplitude times
frequency equils velocily or enerpy. Hence,
a 100-cvele note of a given amplitude will
lrave the same velocity as a 1,000-cyele note
with only 1/10 the amplitude of the 100-
evele note as illustrated in Figs. 2 and 3.
The 1,000-cvele note need only distort the
ervstalline structure of our alloy 1/10th
as much as the 100-eycle note to produce
the same strength. A 10.000-eycle note needs
only 17100th the amplitude of the 100-
cvele note to be just as effective.

The greatest limitations of high-tfrequencey
recording on wax are the resistance of the
wix to the eutter, the weight of the cutting
point and the woving annature itselt. In
reproducing, we have the sume limitations
of the needle, pickup. and armature weight
and reluctance.

THREE NEW 50c BOOKS

"IOM the tuble of con-
tents, it will be sern
that  the book  containg
only sych material as {is
constantly needed and can
e practleally applled by
the wan who is deving er
maklng things.

Lvery fo la has been
selected with a vlew to its
usefulness 10 rhe experi-
menter and nhractleal tech-
nicul man.

Not enly that.—This
bouk s intended fo serve
directly for the use of the
man who wishes to work
out deslrable prevarations
for practical home nmanu-
facture. a: means 1o
earnlng spare-tlme woeney,
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FUNDAMENTAL PRINCIPLES
OF RADIOD

Radio
Origin,

Simply Eaplained— 1is
Nature and Fuocticns

IS BOOK g intended as a handy fundamental ald for

“ehecking up”” and systemutizing your knowledge  of
radio. ne matter what siage of the art you have thus fur
nuslercd by sludy or experience.

It is Intended for these who may have had to get thelr
first working knowledee of tadio through experience in a
havhuzarl fashlon amd new want to get a more solid
groundipg in its principles aud theary.

1t "I« intendesd for the practical man, rhe technlelan whe
wants fo get a practical comprehensive knowledge of the
prineiples underlying the OW and WHY of Radlo.

The hook has heen prepared whih special conslderation
for the young memhers of the profession; and one of the
mnln ghierts has been to state In plain 1inglish the few dm-
partant  elemenlary prineiples which the authers of most
Donks on radlo envelop In such a haze of lerhnical mystery
as to keep thelr erplanations heyond the undersianding of
the ordlnary man.

‘There l<nnn nore my<tery about radio in the mind of the
reader affer he has read this hook!

The author, being a former Instructor in radlo, knows
how io go about etplaining In simple language, the origln
and nature of radle: he leads his reader thrmieh clear de-
seripti aml pracrical analoples, step by step, until he
understamls the working of Ihe mesr eatuplieated elreuil.

You will find in Mr, Martin's book a reall Intelligihle
Mlscussion nf a lot of sublecte In radle. for which sou
lmne never Lefore been able 1o find an elementary explana-
tion In such easy-to-grasp and understandable terms.

Fven {f you think thar you Know a very preat deal about
padin, you thould get this bouk. vven 1f only to see in what
4 rharmingly easy way Mr. Martin has dexlt with a <€iTi-
cult and abstract subject.

1
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That is the object of
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In praetleal sclences, Aultiplication.  Rubtr
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principles of marhematics Menwumre  Nurfaees  and
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know. whether he he a fee far the Manuwal and
vorking man. a merchant, Teclmieal Craltsman; VI
or n professionud man. Sl 1 Mathematies for

Special attention {s de- the a Technleian ;
voted  in thls book to Vili—Commerelal aleu-
shiowlng the man who 1s Iatfons. Xhort-cut Arith-
enibloved In industry or merle. Interest Calrula-
in technleal work, hew to tion. Disrounts: IX —
apply the working rules of Weighte nnd Measures;X
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A NEW §S-W. RECEIVER

(Continued from page 529)

actually there is no such gap because the
oscillator covers a range sufficiently  wider
than 550 to 1500 ke, to eliminate it, hat
the gap is allowed to appear in this explana-
tion as though it existed in order to phrase

the explanation in familiar  frequeney
terms.)
Very  little of the fandimmental oscillator

frequeney pets throngh tube V3, as in all
rectifiers, hut even if it should, it is of
little importance, as o carefnl consideration
of all possilile aspects, as well as practieal
will indicate.  Likewise, the higher
harmonies, thongh stronger, are of ne in-
portance, due to the high effective sclec-
tivity of the first-detector cirenit,

The third oescillator harmonic covers the
range of 3045 to 5895 ke, from which the
1. F. of 465 ke, is subtracted to find the
actual signal tuning range, which is 2580
to 3430 ke, or 116 to 55 nieters, approxi-
mately. This third oscillator range, or third
harmaonic range, is utilized by the third first-
detector tuning coil.

tests,

187 DET.

.

o g

HARMONIC
I GENERATOR

; B+

Fig. 1

Connections of tn

nput circust,

It is apparent from this explanation, how
the st two ranges are covered by the fifth
and ninth oseillator harmonics generated hy
tuhe V3, and without individually analvzing
them, it may be stated that they are from
approximately 65 to 325 and 345 to 175
meters, with, in these  cases, very  large
overlaps between bands, (In the last ease,
the use of the second possible oscillator
heteradyne-frequeney extends the range to
16.5 meters,)

Upon consideration, the whole idea is
scen to be almost childishly simple, vet its

coneeption is so new that basic patent appli-
cutions have heen filed on the svstem,

The eirenit of the aetual receiver, illus-
trated in Fig, 2 and alse by the photograph,
deviates from Fig. 1 only to the extent neces-
sary for constrnetional reasons, such as the
method  of  changing  antenna connections
fromn hroadeast to short-wave hands, ete.

One of the great advantages of the system
is that the tuning dial ean be divided into
five aceuratelv-calibrated  sections, making
the finding of stations quite casy. This
cafibration is quite acenrate, sofficient to
enable easy himting in a narrow range for
a new station, sinee once the dial is set to
the range indieated by the selector switeh,
it is only necessary to adjust the trimmer
knobh for greatest noise to obtain resonance,
when hunting is done by adjusting  both
knobs siinultancously,

Onee found, the logging of the oscillator
dial, whieh is guite sharp, while the antenna
tuning  knob is not nearly  so sharp, s
absolutely  dependable, and  stations will
always be found at the same dial setting.
While the seleetivity on all waves is absolute
10 ke, the short-wave tuning is delight fully
smooth, easy and simple as compared to
previous  short-wiave  superheteradynes, in
some measure accounted for by the very
smooth, positive high-reduetion vernier dial,

The amplitudes of suceessive harmonies
developed an oscillator or  harmonie
generator fall off as the harmonics inerease,
ias is well known, and the guestion will arise
as to how, in this system, the ninth har-
monic can he strong enough to do a good
heterodyning joh, sinee it is mueh weaker
than the second harmonie. The
siimple.

In terins of pereentage, the resonance-
curve shapes of all four first-detector short-
wave cirenits are substantially the same,
while the distance away from resonance of
these cirenits that the oscillator must work
is constant at 46 ke, This means that the
pereentage  difference oscillator
and station frequencies decreases with in-
creasing  frequency, or that the harmonie
generator sees an inereasing impedance in
the first-detectar cirenit, across which it
must develop the heterodyne voltage, as the
frequency dinereases. The net result is a
nice practical balance, whereby as the used
harmonies step np and decrense in amnpli-
tude, their task is made correspondingly
simpler. In actual practice. therefore, {he
decrease in amplitude of successive -
monics s so nicely compensated for that
it is of no practical consequence,

by

answer is

between

THE POSITIVE-GRID TUBE

(Continued from page 551)

Class “B" amplification has, for some un-
known reason, heen entirely neglected in
radio  receiving cirenits. In transmitting

equipinent,  the  harmonies penerated  are
eliminated by means of filters.  In receiving
circuits, no filters are necessary hecause

the Toad impedance is adjusted for minimum
distortion, in this case 10 per cent with a

1250-0lmn load.  When this tube becomes
available, a new field will he opened to ex-
perimenters,  The trend in modern design
is toward greater ontput, and the anthor
helieves that this may be ecconomically  se-
cured only with a tube such as described in
this article.  Additional data will be pub-
lished in Rapio-Crarr.
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563 Oscillator

1. Qutput sdjustable on fundamental
notes to any frequency in the three
bands—broadcast 550-1,500; low inter-
mediate 125-175; and high intermediate
160-280 K. C.

Calibration curve for each range car-
ried in the cover.

Entire instrument shielded by the
heavy metal carrying case.

Jewell

Jewell traditional sturdy construction
assures long lived dependability,

. Pricedsolow noserviceman can afford
to be without its advantages.

Jewell 444 Set Analyzer

Makes every necessary test on atl modern
radio receivers, tuned radio frequency,
and superheterodyne. Direct tests are
provided for pentode circuits, Qutput
measuring and resistance continuity
ranges are provided.

Accurate and simple to operate. Care-
ful design assures results that can be
depended upon. Many new features,
assure unusually long life,

Get
This
Catalog

Jeweli Efectucal instrument Company 1
1642.K Walnut Steeet, Chicago, Hllinois 1
Send me the new Jewell Service Insirument Catalog, '

1
|
|
I Name
|
|
1

LCily, ...State ... R
S N TED SRS ES fsas ESS GV BN G SN SEND SN S S

N
|
I
|
-



560

RADIO DEALERS
RADIO SERVICEMEN
NEW
Radio Handbook

CONTAINING:
Technical Information.
Velume Control Guide.
Transformner and Condenser Guide.
Radio Replacement Parts Catalog.

Sent postpaid anywhere for only

25 Cents

Hard te Get Parts—\We have them.
Send us your Repair work for estimate.

Grant Radio Laboratories
6521-C South llalsted Street, Chicago, Il

Service men make $90
extra per month installing
AMPERITE. Send $1.62. to
Dept. RC-3, for service
- mens’ demonstrator
and sales helps.

PERITE ration
Am Grpo

U561 BROADWAY NEW YORK

PERITE

Self-Adjusting

NE VOITAGE CONTROL

Every Manufacturer, Dealer,
Distributor, Serviceman

f Free should have on file the

New, 1932 Editien of the

| CLAROSTAT
CONTROL HANDBOOK and CATALOG

containing complete specifications on Claro-

| stat Variable Resistors. Volume Controls,
| Tone Controls, and Voltage Controls to-
gether with complete information on their

use in experimental. service and replacement
work.
Weite Dept. R.C. for Your Copy

CLAROSTAT MFG. CO., Inc.
285 N. 6th Street Brooklyn,

|

N. Y,

ATTENTION DEALERS
AND SERVICEMEN

Wwrite now for our new 1932 Radio eatalogue. Every-
thing tisted at lowest possible wholesale prices.

JOHNSON RADIO MFG. CO.

Tarrytown Rd. Pleasantviile, N. Y.

Short Wave Converter the ‘Submariner’—§12.59
Fits any  set Acrocycle  Oscillator — $17.50.
A reliabie service oscillator. \Wave Range 115
to 1680 K

Send for .fr.cc circilar. Mcacy back guarautee.
J-M.P Manufacturing Co., Inc.

3352 Fond du Lac Ave.
Milwaukee, Wis.

SERVICE MENT Resistor

Replacement Manual Free

with  purehase of 10 LYNCH Metallized
Metallized HResistors, or $1 cash. . — —
More than 200 Clreulrs - m—’
LYNCH Resistors )

WwWrite for Mamual, new  lReduced
Priee  Catalog  and  RMA  Color 1, 2, and 3

Code Card. Watts
LYNCH MFG. CO.. Inc, 1775RC Broadway, N.Y.C.

RADIO-CRAFT

“SCREEN-GRID 6~

(Continued from paye 530)

The case for the chassis is made of No.
18 gauge sheet iron. The chassis is mounted
in the case and the latter is fastened below
the instrument board, at the right side. using
three long bolts.  The speaker is also
mounted in back of the instrument board,
I as indicated in the sketch. 'Fhe remote-con-
trol nnit is fastened ta the stecring columm,
The “B” and “C" batteries are mounted in
a specially constructed battery box, made of
No. 16 gauge sheet iron. This box is mounted
beneath the floor board. near the storage
battery box. ‘'I'he antenna is fastencd Dle-
low the running board and the silenver kit
(deseribed in past issues of Rapio-Crarr)
is connected in the car's ignition circuit.
in accordance with the directions given with
the kit. The speaker ficld is connected to
the storage hattery and the set is ready for
operation. Awmple volute is obtainable from
the receiver. provided it is properly con-
structed and installed.

List of Darts

One Cardwell triple variable condenser, type
315-C shielded, .00035-mf. ench section, 10,
13, 19

Four Aerovox bypass condensers, type 207,
-t each: 8, 9, 15, 215

One  Acrovox mica  condenser, type 1460,
0l-mt., 285
One  Acrovox miea condenser, type 1450,

Ol-mf.. 2o,

‘Two Trutest RF. chokes, type R.F. 61, 3,
284

One FPleetrad volume control, type RR1 202,
7. with toggle switeh 37

One Electrad 100-ohim flexihle grid
[t

One Fleetrad 5000-olin lexible grid
013 :

Fhree Conaoid shielded RVF. coils, 9,

One Amperite, Noo 227 with g,

One Durham Powerahm metallized
type M.F. 4, 6000 ohs, 163

One Durham Poweralun metallized
tvpe M.F. +, 10,000 ohms, 17;

One Durhan Powerohin mietallized
tvpe MOF. L 50,000 vhims, 22;

One Durham Powerolun metallized
tvpe MLF. 4, 250,000 ohms, 25:

One Durham Powerolun metallized
type MLF. #, 300,000 ohins, 27;

Two pairs twin binding posts, type SA-
185, 1 and 2, 30 and 31;

Seven wafer-tvpe UY sockets. No. 5.A-176,
5, 11, 14, 20, 28, 29 and socket for eable
nlugr:

One 5-prong National plug. soft rubher, No.
5: 32, #3, 34, 35, 36

One No. 12 gauge aluminum chassis, 6 ins.
x 121, ins. high;

Three Arcturus anto serecn-grid tubes, type
136: 5. 11, 142

One Arcturus auto detector tube, type 137:
20

Twao Arcturus auto pentode tuhes, type 1383
28, 29

One dial Hght, 5-volt, &

One sheet iron case for chassis:

One Wright-DeCoster Vehicle speaker, con-

| sisting ot Vehicle cabinet with Intaut
model dynanic “vehicle™ chassis, equipped
(Continwed on page 61)

resistor,
resistor,

12, 18;

JNAE

resistor,
resigtor,
resistor,

resistor,

resistor,
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S. Gernshaek’s

'Radio Encyclopedia

— Deferred Payment Plan —

Realizing that people have to budget them-
selves during these trying times, we have
decided to sell the New Radio Encyclopedia
as follows:

You pay only Two Dollurs when sending your
order. The book will be forwarded Lo you atl once.
In thirny days you miake a second payment of
ome dollar, and thirty days after 1hal, you scnd us
the bulance of ninety-elght cents.

é

Ay

& Gormibach's

2.201 Radio Defi- Printed on Strong
niaons Ledger Paper
1.253 Technical Looseleaf Acrrange-

Iustrations ment
9 x 12 Inches 34 Tables and
Weight 3 1bs. haces
Red Morocco- 24 Pages of Ap-
Keratol Fiexible pendix
Binding 352 Pages
T I bouk J¢ the New Editien of the Famous
First Radio Encyclopedia 11y = Gerusback,
the first book of lls kind cver published In

America.

The new Second Edldlon—just off the press—is
tully revised. reweliten, and enlarged. 1t ds the
abrolutely up-to-the-minute new model of the
ploneer Flrst Radlo Eneycloledla. which becuine
the stand-by of all radlo men In crery hart of the
world.  Over 39.000 ropies of the fArst edltlon were

What the New Second Edition Radio
Encyclopedia Gives You

It glws sou a lechnleal explanation of every
word u:ed 10 radio. These tetinitlons ure not brief
outline information like those of an ordin
Metionary. but they glve In fullest detall, and at
ronsiderable length. the meaning and applicatlon of
cvery wobd, phrase. peneral 1 speclal term Used
in the selence of radle. They are written in tlaln,
everyduy  English, easdly understood by anyone.

Practically every definitlon in the bouk Is illus-
rated DY drawings,  photorFabhs,  dlagrams, or

irts. Al vou need ta do fs te louk up as you
wetld in a dictionary. e wonl or phrase about
hich vou are seeklng Infermatlon. Fuarthermore,
cach page s key-indexed. for greater convenience
md specd In locating ony deflnitlon.  All the Sub-
Jeet-Matter |s Arranged in Alphabetical Order.

Thls greatly enlaried Necond Edliien Radlo Fn-
eyclonedia 13 an absolute necesslty 1o evervone in-
teresteg in Radio. 1t answers all radlo anestions,
fucrenses your knowledge and suves your time. It
covers every Knowm radio problenm, and is a Kold-
thine of braetleal information for every radlo man.

Just 1111 out the arder blank Delow, pin two
dollar bilis, stimps. check, or maney order to it.
and mail in an envelone

Your eucyclopeddia witl be chipped 1o you the
same day Your order reaches us

MAIL COUPON TODAY!

S. GERNSBACK CORPORATION, RC-332 I
98 Park Place, New York, N. Y. I

Fnelosed 1 am sending vou two Tollars. for I
whirh you are to shlp me at once your new
second Edilion Radio Kne¥elabedia. I

T will mail you one Dollar more thirty days
fromn this date. and the halanre of ninety-eight |
cents Lhirty days after my second payment.

f the book 18 nnt as represented. 1 may I
teturn {r. In gond will
refund my money. |

condition, and you

—
|
|
{
1
|
|
|
|
1
I
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AN INEXPENSIVE TEST PANEL

{Continved from puage 533)

lected and their resistances may  he ob-
tained in a mnnber of wavs.
Fhey miayv be sceenred  trem the manu-

facturer of the meters by stating the model
and range of eter and the voltages which
vou expect from them. K2 is usually in-
cluded  with the purchase of the eter.
Multiplier resistors which increase the range
of a voltimeter may be caleulated from the
following formula:
R(E1-E)
Rl
E
where,
IR'1 = Multiplier resistor,
R = Internal resistance of meter,
11 = Fighest reading of the meter de-

sired, and
I = Present reading of the meter.
The value of the various resistors may

he determined by the following procedure.
Place a variable wire-wound resistor  of
10,000 ohins or larger in the circuit where
resistor R4 wounld ordinarily he and adjust
its control so that its total resistance is in
the cireuit; then across jack pins labeled
90 volts, place 90 volts of B’ hatteries and
gradually decrease the resistanee until the
dicating hand of the meter lies direetly
over the kst scale division on the right of
the scale, measure the resistance of the
variable resistance which is in the circuit
with the chmmeter and replace with a fixed
resistance cqual to this value permanently
in the cireuit.  After 14 is placed in the
circuit, the resistor R5 may be found in
the same manner using the 90 volts of »137
hatteries across the 450-volt jack pins and
adjusting the resistance until the hand of
the meter lies directly over the
on the +.5-volt scnle. Measure the resistance
as hefore and substitute o tixed resistor of
the siome value as the variable unit.
The resistanrce of K1 and K2
found by the same procedure
the AL 110-volt used
the BB batteries.
substituted for R2 s

O division

nay he
eacept that

line i instead of

The variable resistance
adjusted first until

the line voltige reads direetly on the 140-
volt scale of the meter.  After finding the
value of R2, it is then possible to use the
same method in determining the value of
resistor R1; adjusting the resistance until
the peinter of the meter lies directiy over
the 22nd division on the 140-volt scale. pro-
viding the line voltage is 110 volts. |1 the
line voltage is other than 110, the rending
should be equal to the line voltage divided
by 5, for the 00 range.

The multiplier resistor for the 0-50,000
olimmneter scale is found hy placing the
variable resistor in the cireuit in place of
I3, short-circuiting the jack pins HR, HR
and then deereasing the resistance until the
pointer of the olmmeter reads full seale.
Replace the variable resistor with o fixed
resistor of  value equal to the variable
resistor.

Construction of the Panel

Fig. 2 shows a sugpested panel layout for
constructing the test board, giving the lo-
cntion of the varicus parts. T'o eliinate
the expense of engraving the panel aned still
give the instrinnent a tinished appearanee,
the majority of the jack pins are mounted
i the eenter of o I x 12 in strip of white
cardhoard, the remainder of the pin jacks
are plaeed directly above this strip, exeept
the capacity meter jacks which are located
between the two meters. The vitrious jacks
are identified by means of lettering placed
on the cardhoard.

The rear of the pancl may be arranged
according to the parts on hand.  All re
sistors and condensers except the I-mf. con-
densers 2, €2 are self-supported by their
bus-wire conneetions.  The battery
may be of such length as to permit the bhat-
teries to be placed under the work bench
it so desired.

Fig. 3 shows the construction of test leads
whiclh are very serviceable as well as eco-
nomical.  From o seetion of
wiper rubber hose, eut

(Continued on paye 563)

two lengths 5 ins.
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Fig. 2

The layont above shoiwes the location of all the parts wsed in the test panel.
wehile the larae one

at the right arc for measuring small resistors,

The two pilot lights
at thy left is for indicating

when the power supply is connected. Al dimeusions are given for the conveniCnce of constructors.

cahle |

windshield- |
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TWO combined

SHORT
WAVE

and
Standard Broadcast
Superheterodyne

Radio Recervers

The CROSLEY
DISCOVERER

With this marvelous new Crosley radio receiver
you can know the thrill of listening direct to
foreign stations, air pilots receiving instructions,
police calls and many other interesting and
unusual things that travel the short wave bands.
Every channel from 14 to
550 mieters is covered. Of
course ordinary broad- S 50
casts can also be heard. It Lo,
:'15‘ Iloplsmti in gfn lextlr)gor-
inarily beautiful ¢abinet
and sells at a sensation- CO:P;ET:E‘:IT"
ally low price.

—

The CROSLEY
ADVENTURER

The 12 tubes of this Crosley superheterodyne

short-wave and standard broadcast receiver

make it, we believe, the most sensitive, best

performing and most compiete set ever offered

at any price for home re-

ception. The wave length !

change, as in The DIS- J

COVERER, isefiected by S 50

means of a panel switch —
- no coils to change. The

cabinet is a marvel of COMPLETE

furniture design. The price WITH

is amazingly low. 12 TUBES

Montung, Wyoming, Colorado, New Mexico and

wesl, prices siightly higher.

THE CROSLEY RADIO CORPORATION

liome of "'the Nation's Station—\WLW
Powel Crosley, Jr., President Cincinnati

YOUWRE THERE WITH A CROSLE_Y
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SEND NO MONKY--

Clip and mail to us the coupon below. We will send you either one or both books through the Express

Company for your inspection.

NOT ONE OF THE DIAGRAMS PUBLISHED IN VOLUME

You have the privilege of keeping or returning them.
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Iohume . 1931 Fdition

MUMBER | OF THE OFFICIAL RADIC SERVICE MAMNUAL

IS REFEATED IN VOLUME MUMBER I

If you want a complete set of

all Radio Diagrams, you

must have both volumes
in your files.

Both volumes of the OFFICIAL RADIO SERVICE MANUAL will
give you the most complete set of circuit diagrams ever published
for the Radio Industry, Every Radio Service Man and Dealer should
have them available for immediate use in his business. Professional
set-builders and amateurs will find them instructive and helpful.

$4.50 Complete with Supplements

Briefly outlined helow are the “high spots™ that are to be
found in the 1931 Manual—the first complete radio service
manual ever to be published.  Over twenty-seven thousand
copies of this edition were sold to members of the radio in-
dustry, This assures you of its importance to those en-
gaged in radio and how valuable it is to them,

Partial Contents

Wiring diagrams of radio sets manufactured since 1927, and
many earlier ones of which there is any record elsewhere,

650 pages of helpiul radio-servicing material.

Complete course of instruction for Radio Service Men, deal-
ers, manufacturers, jobbers, set builders and amateurs.

(Here are but a few of the subjects covered in the special
course of instruction),

Amplifiers Power-Supply Systems
Antennae Radio 1’honograph
Autometive Radio Equipment
Condensers Resistors

Detectors Short-Wave Sets
Eliminators Speakers

Meters Tubes

650 PAGES

clide toe keep them

|

Mail Coupon TODA 1_”__

I GERNSBACK PUBLICATIONS, Inc. -3
96-98 Park Place,
IMease seml me for FREE 1
I have checked below

N ¢ examlne them carefully and, ol 1 de-
Complete with Supplements) | nias examine relutls and, shatbl 1 de-

New York, N. Y.

1 understand

 Dolumea I1, 1932 Edition
$3.00 Complete with Supplements

Get Supplements FREE with the
NEW 1932 MANUAL

There is so much new material in this Manual, that a Service Man
ur dealer would he lost without it, when called to service a set.
formation about new models which | het 1 the market only a
few weeks are eontained in this book,  The 1932 Manual makes the
service kit complete,

The 1932 Manual cantains a Full Radio Service Guide and a Complete
Directory of all 1931-1982 Radio Diagrams, alwo madels of older de
sig Fxveryone in the Radio business should have n copy.  Send for
yours today! -

Partial Contents of Volume I
A step-hy-step aualysis i servicing a receiver which embodies in its
lesign every possible enmbination of modern radio practice; it is fully
illustrated and thoroughly explained. Tt is the greatest contribution
to the radio service field.
Chart showing the operation of all types of vacnum tubes. whether
new, old or ohsolete.  An exclusive résnme of the uses of the PPentle
wid Variable-Mu Tubes and their characteristics,
Complete discussion of the superhetermlyne and its inherent peculiari-
ties.  Also a special chapter on teols used on superheterodyne cirenits,
Schematic diagrams amd circuits complete with color eolings,
Important chapters on commercial atreraft radio equipment; new data
m commereial short-wave receivers amd converters
Servicing and installation of public address systems and alking ma-
chine equipment.
Standardized color-codings for resistor
Operation of old aml new testing equipment: tuhe voltmeters, output
meters, oscillators and aligning tools,
A full section on Midget radios—their design. circuits, and types. JTow
to service them most economically
Hundreds of schematic diagrams of older radio receivers which have
never been published
Blank pages for recording notes, diagrams . 1w sketches; these pages
are transferable to any part of the hook,
Coupon page for free questions and auswers.

OVER 1,000 PAGES

(Including Supplements)

peetlon the hook:

Over 1,500 Diagrams, Charts
and Hlustrations
Flexible, Looseleaf Binder,
9 x 12 inches

I plus the few cents for carrying charges. This

offer 15 goml only In the I° 5.0

I ( ) Volwne 1, 131 Manual, with Supple-
ments, 150

I 3} Valume 11, 1432 Manoal, with Supple-

| ments to he mailed Free esery 60 days,
$3 10

| ¢ » ROTH BOOKS FOR $9 40

I NAME

(N & T enaaas 5000500 HTATE. .ccovniiiineas

Over 2,000 Diagrams, Charts
and Illustrations
Flexible, Looseleaf Binder,
9x 12 inches
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ELECTROLYTIC VARIABLE CONDENSER

(Continuned from page 531)

and should be held there until the current
has decreased to a value of approximately
3 or t milliunperes,

After the conipletion of the forming pro-
cess, there will be noticed that o greenish-

gray film has been placed on the votor
assemhbly.  The condenser should now  be

assemnbled, the rotor being  placed in its
copper can. A solution consisting of v,-pt.
of distilled water, 2 azs. of borie acid, V-
oz. of borax, and Y-pl. of pure glyeerin,
miixed while hot, shonld new he ponred in
to a height so that the plates are just
covered, as shown in Figs. 3 and 4. The
completed condenser should be placed again

on a source of high voltage and the leakaye
current allowed to decrease. ‘This aging
process be done cither on a power
pick, battery, or o generator,

iy

The capacity of the finished condenser
will, of course, be dependent vpon the arca
of the rotor plates.  This has been left to
the judgment of the experimenter and he
ean riake the condenser to suit his needs.
It will be possible to obtain approximately
It tor every 20 sq. ins. of surfuace arven
on the rotor plates. The positive terminal
te the condenser will be attached to the
shaft and the negative terminal to the can.

AN INEXPENSIVE TEST PANEL

(Contivued from page 561)

andl 11, s, dong and slip these over a 5-
ft. length of rubber-covered wire to which
is soldered two phone-cord tips. At the
hiek of the tips on the wire, place a coating
of rubber tire-cement. Before the cennent
is dry, slip the rubber tubes over the phane
tips as shown in the drawing. In addition
to a pair of the above deseribed leads, one
should have a pair of leads having the
small rubber tubes at one end nnd small
hattery elips on the other, and a pair of
leads with clips on both ends.

Parts Required

One inexpensive AC. double-range  volt-
meter, 0-10-140 volts;

One resistor to inerease the 10-volt range
to 140 volts AC.,, 1R2:

One resistor to increase the 140-volt range

to 700 volts AC.. U1,
One inexpensive b5-volt, 10.000-0hun resist-
ance meter;

One vesistor to inerease the ohimmeter range
ta 50.000 ohims, R3;
One resistor to inerease the 4.5-volt

ta 90 volts 1)C, R+;

range

(One resistor to inercase the 90-volt range
to 450 velts .C., R5:

Three Toggle switches, S1, 52, 83;

Two miniature flashlight poreelain recep-

tacles:
One 1.25-volt flashlight il
One 22-volt flashlight hulhy;
Nincteen phane tip jacks;
One 001-mf. condenser, 1
Two l-mf. condensers. C2:
One .002-f. condenser, (i
One strip white cardhoard 1~ 12 ius.;
One rubber panel 7 x 14 ins.:
e 110-volt porcelain receptacle;
One roll hook-up wire;
FFive ft. lmap cord;
One 110-volt plug.

REPAIRING CONES

(Continued from page 534)

rernoved and the pattern eut ont with sharp
seissors  (small surgieal scissors are very
goud) on the live.

It may be hmpossible to trace the voice-
coil eirele accurately doe to rageedness of
the surfaee.  In this case, deaw in a eirele
using & compass  with a radius a hair's
breadth larger than that of the voice-coil
cirele, as measured on the flattened pattern,
If the pinholes on the seam have been made
in i straight line, it witl only be neeessary
to extend the lines passing throngh the pin-
holes till they mweet.  ‘I'his point marks the
center if the lines have
drawn.  Otherwise, locate the center point
by trial, using the emnpass.

To nake the flange on the small end of
the cone, a serics of radial ents st he
made in the pattern, reaching just beyond
the voice-coil circle.  The square stubs so
produced are now bent so as just to include
the peneil line of the cirele in {he hend. «l-
lowing in this way for the widlh of the paper
which mnkes the flange. A perfeet fit is
thus assured the voice coil.

After collodion cement is applicd to the
scam cdges, these are put together to make
coincide the pinholes through which thannh
tacks are passed into a flat hoard. The seam

heen  acenrvately

is thus held tightly against the hoard until
dry. When dry, the cone should he placed
on a Hat sortace, large diameter downward,
and a siadl hook placed on top of the cone
until the paper sets.

The Voice-Coil Tube

To make a voice coil, the paper used st
hive straight cdges, an absolutely even sur-
taee and nnifor guality. The two-ineh
per used in adding machines fills the hill in
Il particulars and is joust wide cnongh

The paper must he wound on n form of
seme kind.  In many cases the pole of the
speaker ticld ean be used. Where this is
possible, experimentally wind this paper vib-
hon tightly upon the pole until it takes up
nearly halt the space between the pole and
the steel collar surrmnding it. ‘T'he diameter
of the paper ribhon is then that ot the voice
coil to be wade. We say “nearly halt the
space.” becanse room anust be allowed for
the voice-coil wire.

Now, slide the paper tube off the pal
piece and unwind it from the iuzide until
Just two lavers of paper ave left to form
the tnbe.
then unwind the rest of the tube.

(Continued on page 564)

Nick the paper at this point and
Cut the

563
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Mr. H. C. LEWIS, Pres,

COYNE ELECTRICAL SCHOOL .

500 S. Paulina St,, Dept. 32-81. Chicago. I

Dear Mr. Lewis: Send me your big free catalog and
tell me all about the Free Electric Refrigeration
course you are including.
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Royal
Short-Wave Receiver

SCREEN-GRID POWER PENTODE

WORLD-WIDE RECEPTION GUARANTEED
or your money cheerfully refunded!?

A NEW super-sensitive Short-Wave Receiver with these

) ROYAL Model RP
outstanding features:

List Price $25

1ligh-gain  coupling—Comhination regeneration-volume control  (with antomatic switch) eliminates
nimtecessary  controls ~Micro-vernier full  vision dial  for  ewsy  tuning—>Scientifically  shiclded  for
maximum results—IHeavy cadminm plated chassis—Completely self-contained in attractive metal cabinet

Works on any antenna—~Covers 14 to 200 meters (3530-meter coil 75c extra)—Uses only two tubes
—Use of screen-gnid detector aud power pentode gives extreme sensitivity with tremendons volume—
Operates speaker ar headphones (for weak stations) -The complete absence of AC hum (all non-battery
sets have it) makes the operation of this set a distinet pleasure—Uses 1 U'N-232, 1 UN-233, 3 “RB”
batteries. 1 2203-velt “C* and two dry cells {or a 2-volt cell).

Ali ROYAL Short-Wave Apparatus is designed hy Government
licensed operators with a vast expetience in that field.

Set of Tubes. . $2.20
Batteries 5.45

SPECIAL PRICE $1495

Write now!
Distributed by

Dept. R3

Representatives and Dealers wanted.

HARRISON RADIO CO., 189 Franklin St. New York City

xi=—3

How 10 BuiL

AND

OPERATE

JUSt offPress.’

HE greatest book of its kind ever published.

HOW TO BUILD AND OPERATE SHORT

WAVE RECEIVERS is the best and most
up-to-date book on the subject ever put between two
covers.

The book has been edited and prepared by the
editors of SHORT WAVE CRAFT, and contains a
wealth of material on the building and operation, not
only of typical short wave receivers, but short wave
converters as well,

Dozens of short wave sets will be found in this
book, which contains hundreds of illustrations: actual
phlotographs of sets built, hook-ups and diagrams
galore.

WE SAY—AND REPEAT IT—THAT NOTH.
};I‘SEOII}IEKE THIS HAS EVER BEEN PUBLISHED

. The book comes with a heavy colored cover, and
is printed throughout on fine-class paper. No ex-
pense has been spared to make this the outstand-
ing volume of its kind. The book measures 7% x
10 inches.

_This book is sold only at such ridiculously low
price because it is our aim to put this valuable
work into the hands of 50,000 short wave enthusi.
asts during the first few months of 1932,

Published by the publishers of SHORT
WAVE CRAFT magazine. This alone will
I be your guarantee that it is a really worth.
while publication.

98 PARK PLACE
NEW YORK

P R S —— T —— —— — — . S S S ——
SHORT WAVE CRAFT RC-3 l
96-98 Park Place,

New York City,

Gentlemen:--

1 enclose herewlth fifty (30c) cents for which Dlease l

send e a 5 nll Sar r\i:'“‘_limk |-m|-‘}‘. TO l"'“»l; We know that if you are at all interested

AND OPERATE sSHOIC CAVE RECEIVERS,  (Sem H e g ‘the

maney order. eheck. cash. oF new 1. R, Stamp..  Register l n :h‘:.l ‘::v'l: Y(lm .‘"" not :"fh to do with

fetter If 1 contatns curfened or Stambs o out this book. It 1s a most important and
' timely new radio publication.

NMHHE 1 e ettt e et e e iaaaaa | L
.‘l‘llrl'\\ ......................... : N()T SOI‘I) ON NE“.SSTANI)S
I Clty amd Slale. L i deie e ae e e . I “"ail COMPOH At L(’f’.’

Y et o —— ——— ——— — ———— — —— — —

CLASSIFIED ADVERTISEMENTS

CHEMISTRY . RADIO
— - | SERVICE MEN, ATTENTION — Speakers re-
]H‘.(‘O'MF.Z_'IR:\l.\.hl)_(][h.\llh". Thousands of wound, magnetized, repaired. $2.00 to §2.75. Com-
o_ppurlunlllt's—filﬁclllﬂ""l-' carver. learn at home. plete Power Pack Service—Transformers rewound,
Complete  experimental laboratory omfit given.  condenser Dblocks repaired, resistors  duplicated.
Write for » big free book.  Chemical Institute.  Guaranteed.  Clark  Brothers Radio Co., Albia,

1 Park P'lace. Dept. RUC, New York. Jdowa,

| .\‘.E'l' OWNERS, separate those interfering sta-
tions on your tuning dial. Fasy to install. 50
postpaid. ~ Noel, 1502 Pittston. Seranton. Peuna.

INVENTORS

hook,
of Invention”

- - ~_RADIO INSTRUCTION
PATENT YOUR INVEXTION: Send for FREE | LEARN Radie. television and talking pictures
“How ta Obtain a DPatent,” and “Record in Canada, Day, evening and home study classes,
Blank., Consult us ahout how to I'ree  scholarship and trip to Toronte, all ex-
protect your idens. Victor J. Evans & Co., 620C I penses paid. Booklet on request. Radio College
ictor Bidg., Washington, 1. C. of Canada, 310 Yonge S5t., Torunto,
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“SCREEN-GRID 6"

(Continuwed from poge 560)

with 7500-ohm impedance output trans-
foriner;

One Ward De-Tauxe car antennas;

One Ward silencer kit:

One Premier remote-control units

Three Burgess special antomobile “B™ bat-
teries, type 23605, 435-volt;
Three Burgess tapped (" batteries, 1~

volt, type 23703

| One sheet iron battery cases

One  roll, Corwico Braidite
solid cores

One coil, Corwico shielded DBraidite.

hook-up  wire,

REPAIRING CONES

(Continued froan page 563)

paper straight across at the point where
nicked.  These two picees give us the exact
dinensions for cutting two new strips which
are wrapped carefully around the pole in
the proper orders first the “filler™ strip and
then the “coil™ strip, using thin cement in
strategie places ta keep each from unwind-
ing.  Of course, cement must not be put he-
tween the separate strips.

While the paper is on the wandrel or pole
piece the second time, the wire can be wound
on the form according to the position and
nummber of turns of the old voice coil, The
sante numbered wire or a close approxin-
tion to it should, of course, be used. Fxtra
wire should be allowed for leads to the
proper terminals within the speaker.

Collodion lightly applicd to the coil ends
will keep the wire from unwinding and rat-
tling.  (Collodion applied over the entire
surface of the voice coit tends to flake loose
and produce buzzes at high frequencies, and
should therefore e applied sparvingly.)  If
too long, the voice-coil form nmst, of course,
b cut down and can be quite easily done
with small surgical scissors.  The winding
lielps the form to retain its eireular shape
hut the real secret lies in making the joints
of the core-form neatly and with a minimumn
of cement ar *dope™ Fhe form may e
dipped in Dot paraffin. which serves further
to stiffen the coil and protect it against
moistnre.

Reassembly

The sequence of reassembling wilt differ
according to the type of speaker so that this
must be left to the judgment of the repair-
nun.  Certain general requisites apply to all
speakers, however. The cone and voice coil
must be eentered with regard to frame and
field pole, and the Latter must not touch the
coil.  The leads from the voice coil must be
“doped™ onto the cone and “spiders™ to pre-
vent vibration, since even a half-inch  of
loose lead-wire may introduce an unpleasant
buzz.

The problem of repairing cones is one that
does not seem to reeeive mueh attention.
While Service Men in large cities may be in
a position to obtain replacerments in a rela-
tively short time, those located in the wore
sparsely scttled sections of the country must
develop methods of their own to effect
speedy Tepairs,
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“SHORT"-CHECKERS

(Continued from page 535)

and the tube under test. The voltage values
specified allow a rise in line voltage to 125
volts before tubes or dial lights are oper-
ated at maximun allowable voltage.

The transformer used for this purpose
should be capable of supplving about 25
watts on the 4.5-volt winding and an addi
tional 10 watts on the 10.5-volt tap, mak-
ing a total primary wattage rating of
around 5 to 50 watts allowing tor loss in
the trunsformer. ‘I'his transforiner was de-
signed and wound tor the conditions enu-
werated, but constructional details are be-
yond the scope of this article.

Some Service Men will be able to design
their own  transforimers, others will have
them wound. and still others will possibly
use transformers with higher voltages, such
as two S-volt and one 71,-volt
secondary, and will iake necessary changes
in the resistance network to acconnnodate
the cireuit to changes in voltage, the change

or one 5-

in resistor values depending on the voltage
drop required. Any added resistance st
be placed just before or after the present
resistor-nnd-lamp conbination, however, and
not added to the present resistor shunted
by the lamp, as these values have heen prop-
erly proaportioned for the current flowing
and the type of dial light used.  Be sure to
use the types of dial lights specified in order
ta get correet results.

It is evident by now that the writer is
somewhat partial to the use of the neon
lamp for short-checking and is also in favor
of checking tubes “hot” though due men-
tion has been made of other methods.
Checking for shorts with the tubes *“hot”
introduces  some  peculiar  phenomena  of
whicl wention has already been made, but
it s o mwore acenrate cheek when properly
used and understood, even though some-
what mwore invalved or complieated than a
“eold” test,  Suit vourself, as cither is very
good.

OPERATING NOTES

(Continued from paye 536)

control is sel for bass reproduction, is re-
ceived on the Atwater Kent Models 83 and
85. After n great deal of testing and cheek-
ing, made more difficnlt by the fact that
the sehematic divgrams wwere wnarvaileble
(these eircuits appear in the “Ornician
Ramo Senvier Maxvan, Vouo TL—Tech,
Ld.}. the trouble was finally traced to an
open choke in the pentode  control-grid
cirenit,  (‘This chohe conneets to one of the
leads from the tone-control switeh) What
role this choke plays is ditficult to state for,
when it was shorted out, the receiver per-
formed as it had never done before, This
portion of the Madels 83 and 85 is illustrated
in Mg 4

The alignment  condensers of these two
reccivers are located on top of the coils,
hencath the coil shields, and to attempt an
adjustinent of them would necessitate re-
moval of the shields, a procedure that docs

not make for nceuraey, As the shield cans
are all of the same size, u duplicate may be
secured for service purposes with several
holes drilled in the top te permit the inser
tion of the adjusting serew-driver, When
aligmuent is necessary. this shicld can is to
be substituted for the one ordinarily nsed.

+43

TOAYC TUBE : .
CONTROL-GRID B+

The detector circnit showing the location of
the RFC whieh caused trouble,

DISSECTING A SET TESTER

(Continned from paye 537)

Although the construetion of a tester
with push-button switches is more expensive
than with a multi-contact rotary switch, the
Diagnometer was designed  with  sturdilyv-
constructed  and  heavily-insulated  push
button switches beeause of the more rpid

amdd  safer operation assured.  The push
buttons are clearly identified by permanent
lettering adjacent to the buttons on the
panel.
Push-Button Circuit Control

Depressing o “Volts”  push-utten  con-
nects the “Multi-Meter™ in series with the
proper nwltiplier resistors as  detennined

hy the “Scale Selector” setting, across the
radio tube eivenit corresponding to the panel
identification of the hutton.  Depressing a
“Mils.” push-button places the meter, with
the proper paralleled <hunt as determined
hy the “Scale Selector”™ setting, in series
with the radio tube circuit corresponding
to the panel identification of the hutton,
The “sp. Ch. Grid Volts” and the “Space

Charge Mils” push-buttons are cmploved
for testing IF. pentode  potentials  and
currents, and for tests of circuits which
cinploy  four-element  sereen-grid tubes as
sspace-charge” amplifievs. For all potential
measurements, a toggle switeh is connected
to one side of the *Multi-Meter™ and ar-
ranged so that the control-grid and anode
measurements may be made either from the
cathode or from the negative filainent ter-
minals of tube sockets, making the Diag-
nometer adaptable for all pentode tests, us
well as all other tests. T'we analviing
sockets are provided for the accomnoda-
tion of five- and four-prong tubes,

In fortheoming issues of Ramo-Crarr
there will be published additional data eon-
cerning  this  interesting  tester.  Finally,
when all the component parts have been
deseribed, it might be intevesting to at-
tempt to analvae the complete eircuit that
was published in  the January issue of
Ranio-Crarr.

No. 550

OSCILLATOR

Licensed by A. T. & T. Co.
318 NﬂSJt(()’ I:i.lse'aler
21

If net at your Jobbers we will ship
direct when remittance accem panies
order.

Net to dealer
with output meter

A sturdy modulated instrument
caretully made. Completely shielded
with separate battery compartment.
Furnished with 22L5.v. and 3-v.
batteries and one 30 tube. Direct
reading broadcast band (550-1500
kc.) and intermediate band (120-
185 ke.). Sharp 2d and 3d har-
monics for 260 and 475 ke. Oper-
ating instructions attached in case

cover with shielded wire leads.
Very compact. In leatherctte case,
6x1115x5%5 in. Weighs but 8

pounds. Built to high standards.
Every serviceman should have the
No. 550 oscillator to align 1.f. gang
condensers, locate defective r.f.
transformers, adjust if. transform-
ers, check oscillator stage and de-
termine sensitivity of a receiver. A
necessary instrument. Get vours
today. Write for catalog of serv-
Icing instruments.

Readrite Meter Works
17 College Ave.
Bluffion, Obhio

|

|

I Please send all information about

| Readrite Oscillator and other service I
I instruments, I
: NIGIME]  guerewsroresss [ FIoverers sy b oy ore @ B en R Spairk :
| AdAreTE i iimmermiin i S ot i 8 btz A8 |
| City State |
P o e .  — — — — . — —— ——

Readrite Meter Works

Established 1904
17 College Ave, Bluffton, Ohio
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Radio World's Extra-Special Free Offers
of Subscription Premiums!

RADIO WORLD, now in its eleventh year. is the first and only national radio
weekly, and publishes the latest, up-to-the-second news of circuits, both of kit types
and of 1932 commercial receivers, as well as news of happenings in the broadcasting

field,

Lists of broadcast and short-wave stations are published regularly. You get

vour information weekly—which means yuickly—and you get it accurately, so e
sure to become or remain a subscriber for RADIO WORLD. We are able to offer
now specially attractive premiums, and ask you to make your choice from the well-

chosen varicety offered here.

The regular subscription rates are: $6 for one year, 32 issues, one each week:
$3 for 6 months, (26 weeks): $1.50 for three months, (13 weeks) ; §1 for 8 wecks;
15¢ per single copy. Newsdealers everywhere.

BLUEPRINTS

627 Five-tube tuned radio frequency. A-C
e operated: covers 200 to 530 meters
(broadeast band). with optional additional cover-
age from 80 to 204 meters. for police ealls,
lelevision, airplane, amateurs, etc. Variable mu

and pentode tubes, Order BI-627 @...... 25¢
628 B Six - tube short - wave set, A-C
=L)X, ooperated; 15 to 200 meters; no
plug-in  coils. Intermediate frequency. [1.600
kc. Variable mu and pentode tubes. Order
BI-G62B-1) @ . vunnsenrnincnanannnossonnns 25¢
Six-tube auto set. using automotive

629- tubes, with pentode push-pull output.
Order DBPP-629 @... 25

R R R T R IR [

115 DIAGRAMS
FREE!

115 Circuit Diagrams of Commercial Receivers
and Power Supplies supplementing the diagrams
in John F. Rider's “Trouble Shooter's Manual.”
‘These schematic diagrams of factory-made re-
ceivers, giving the manufacturer’s name aund

model number on each diagram. include the
MOST IMPORTANT SCREEN GRID
RECEIVERS.

The 115 diagrams, each in black and while,
on sheets 314 x 11 inches, punched with three
standard holes for loose-leaf hinding. constitute
a supplement that must bhe obtained by all
possessors of “Trouble Shooters’ Manual.™ te
make the manual complete, We guarantee no
duplication of the diagrams that appear in the
“Manual.”” Circuits include Tesch 54 . C.
screen gril; Balkite Maodel 1F. Crosley 20, 21.
22 screen grid; Eveready series. 50 screen grbl:
Erla 224 A. C. screen grid: Peerless Flectro-
static series; Philco 76 screen grid.

Subseribe for Radio World for 3 months at
the regular subscription rate of $1.50. and have
these diagrams delivered to you FREE!

Present subscribers may take advantage of this
offer. DPlease prt a cervoss heve [ to expedite
cxtending your cxpivation date,

SOLDERING IRON
FREE

Works on 110-120 wvolts, AC or D", power.
50 watts. .\ serviceable iron, with copper tip,
$ ft. cable and male plug. Send $1.50 for 13
weeks’ subscription for Radie World and get
these free. [D’lease state if you are renewing
existing subscription. Order P-R-80. Radio
World, 145 W. 45th St.. N. ¥

FREEK!

Your Choice of Nine
Meters!

To do your radie work properly you need
meters., Here is your opportunity to get them
at no extra cost. See the list of nine meters
below. Ileretofore we have offered the choice
of any one of these meters free with an 8-wecks
subseription for RADIO WORLD, at §1, the
regular price for such subscription.
extend this offer. For the first time you are
permitted to obtain any one or more or all of
these meters free. by sending in $1 for 3-weeks’
subscription, entitling you to one meter; $2
for 16 weeks. entitling you to two meters;
$3 for 26 weeks, $6 for 52 weeks. entitling
vou to six meters, Retnrn coupon  with re-
mittance, and check off desired meters in squares
below.

Now we

- e e —— — —— — — — — — — —— — ——

RADIO WORLD,
145 \West 45th Street, New York. N. Y.
(Just East of Droadway)

Inclosed please find &, ..., .. for...... weeks
suhseription for RADIO WORLD and please
send as free premium the meters cliecked off
helow,

0 T am a suhseriber. Extend my subseription,

(Check off if true.)

O 0-6 Voltmeter D.C. ... ... No. 326
O 0-50 Voltmeter D.C. ............ No, 137
J 6-Volt Charge “Tester ND.Cooo....... No. 23
0 0-10 Amperes DLC. ... .o .. No. 338
[J 0-25 Milliamperes D.C. ... ... ... No. 323
[J 0-50 Milliamperes In.C. ...........No. 350
0 0-100 Milliamperes D.C. ..........Nno 390
[J n-300 Milliamperes D.C. ..........No. 399
[ 0-400 Milliamperes D.C. ..........No. 394
NAME ooeeeiia... e R
ADDRESS ..., e
CITY STATE
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ELECTRIC CODE

(Continned from page 539)

instalments due upon their sets.

For a period of three years, no aerials
were permitted upon roofs hy these own-
ers. ‘Tenants were denied access to roofs,
except as fire exits and during daylight
hours for the purpose of using the clothes-
line racks.

By doing away with the experimenting
by tenants with aerials upon roofs, all per-
sons seen upon the roofs after daytime hours
were subjeet to arrest and police interro-
gation, resulting in greatly reducing the
number of burglaries and petty-theft cases
reported by tenants in these buildings. This
had been an important detail in conncetion
with their houses and, with plenty of ten-
ants availahle for all their apartments, the
awners made no exceptions to their aerial
ban; tenants feeling that this ruling was
oppressive, were compcllcd to move,

Fig. C. .1 Multiconpier installation.
Fig. D. 4 sicut cornice-wiving job.

Enter the Depression

Conditions in the real-estate business have
changed in the last two years, however, and
the searcity of apartments with plenty of
takers gave way to a surplus of apartinents
with tenants demanding and receiving all
sorts of improvements in apartents as a
matter of course.  Radio entertainment had
also reached the level where it played a
very important part in the life of the aver-
age person, and tenants were loath to ac-
cept  the noisy  background present  with
radio programs received upon an indoor
acrial.  Superintendents found it increas-
ingly diflienlt to rent apartments, and the
writers, called in as consulting enginecrs,
siggested acrials be installed at the expense
of the owners.

The Antenaplex system was used on soine
of the buildings while the Multicoupler sys-
tem was used on others.  Both gave very
good reception and, the material used in
both systems being approved by the National
Lllectrical Code, certificates were obtained
without any delay as soon as the johs were
finished. It is well to remember that the
National Eleetrical Code covers all elec-
trical merchandise, as well as the manner
in which merchandise is to be used: in-
surance rates on buildings will he raised
for violations reading “use of mnapproved
material,® the saine as when violations are
reported for unapproved workmanship.
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Fig. B shows an aerial installation sim-
itar to the one cnusing the plaster shower.
Note that the vent pipe, being situated at
the end of the roof, cannot very well be
secured at the top with guy wires in all
four direetions and must depend upon its
own rigidity to maintain an erect position,
With the pipe and board attached to it
acting as the lever, and the pull of the
acrials acting as the applied foree, the edge
of the root becimues a fulerum of o lever of
the first class. as the high-school physies
teacher explained to us vears ago.

Types of Aerial Systems

Apartinent-honse aerials consist of {wo
types: one uses a vacuwm-tube R.F. ampli-
fier to amplifv, without discrimination, all
radio waves (within certain limits) imping-
ing upon the aerial and capable of supply-
ing enough signal cnergy for low-noise-level
operation of 250 radios: the second type is
a less-expensive arrangement supplying up
1o 30 apartments with cach aerial and with-
out using any vacuum tnbes. The Antena-
plex system is one of the foremost in in-
stallations of the first type while the Munlti-
coupler is a leader in systems without tube
amplifiers.

In the Antenaplex system, it was found
best to install the untuncd R amplifier
in the penthouses containing the heads of
the stairways. The lead-in from the aerial
is hrought to this wnplificr and associnted
apparatus. and  from these, risers arve
dropped  for each tier of apartients,  1In
several houses, it was possible to use ehim-
nevs, no longer in use as such, for ducts
in which to drop the risers, thns aveiding
the neeessity of strapping.  In other cases,
the lead-covered cable used for the riser,
hnown as “Cabloy.” was fished down par-
titions, strapped down dumb-waiter shatts,
and sometimes, the speaking tuhes in the
older uildings proved ideal riser conduits.

In the last-named case, it was usnally
neeessary to open the floor in the apartinent
on the first floor above streel level, owing
lo there being offsets in the spenking-tube
lines due to the fact that the roon arrange-

Fig. E

The poor work at 4 max account for the poor
reception that is being received.

RADIO-CRAFT

ment on the gronnd tloor ditfered from that
of the upper floors, due to the existence of
the main hallway.

With the Multicoupler system, nearly all
installations  were  installed  outside the
huilding and  the risers fastened to the
brickwork. A mast shaped like an inverted
LY was used to support the aerinl with
the Mnlticoupler syvstem, and the lead-in
dropped  vertically  downward  from  the
aerial span: this was nuade possible by turn-
ing the mast so the short section of the
“1 pointed away from the ilding.

A typieal Multicoupler lead-in is shown
in Fig. C. No “human Iy type of wne-
chanie is necessary as all fastening niny he
done from the windows. It also shows the
Ldest. type of Multicoupler unit, one  of
which is required for cach apartinent sup-
plied from the aerial.

Fig. D shows how the lead-in is kept awayv
from the edge of the roof coping.  The
aerial mast being shaped like a davit that
halds life Doats in place nupon a stenmship,
the riser is thus so fastened that it cannot
b against the coping. Compare this with
the lead-in at A, Fig. I, stretched over the
cdge of the coping and destined to canse
plenty of erashes and “statie™ in the re-
ceiver it supplies with cnergy.

In all these aerial svstems, much grief
and quantitics of bent nails may be avoided
by fastening to wasenry with the proper
plugs. ‘These are usually exlinders of wouod,
metal, and jute. designed to be placed in
holes  previously  driled  for them in the
nsonry with a star deill and o hanmer,
1t the plug fits the hole. that is, if the hole
has not heen made with too great a dinm-
eler, driving a serew into the plug will canse
the plug to exert pressure against the cir-
curnference of the hole and resist pulling
out.  For aerials, the jute plug known as
the rawl plug. does very nicely.

Costing slightly over one cent each and
requiring a hole simall enough to he drilled
in the plaster between the hricks in from
10 to 30 seeonds, a No. 10 raw] plug with
a l-in. No. 10 wood-screw will sustain a
stendy pull of one hmndred pounds.

In hammering or using other tools while
leaning out of windows, it is good practice
to tic the hammer and drill to the wrists.

Like all good things, hoth the Antena-
plex and the Multicoupler systerns live heen
copied.  Bootleg systems, with no provision
to prevent coupling hetween reecivers, and
consisting of a roof aerial, lead-in, and plates
for aevial and ground in the apartiments,
are to he found in nany buildings—some
new. where “radio engineers” have con-
vineed arclitects and builders of the merit
of their systems.  When a plurality of re-
ceivers ave connected fo these. however, re-
ceplion is terrible and outside individual
aerials are demanded by tenants. ‘The fur-
ther harm done hy these svstems is that,
any particular system being a failure, land-
lords become convinced that all apartioent-
house systems arve a failure and permit the
forest of masts and tangled spans and lead-
ins to again defaee roofs.

Radio Service Men will be hetter off hy
using and installing approved antenna in-
stallations than hy asking landlords to pay
for their experitnents in installing their own
conceptions of apartinent house svstens.
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Make
Depression
Pay!

Take advantage of the present de-
mand for repair of old receivers! |
Build strongly for the future, and in-
crease your business by giving GUAR-
ANTEED REPAIRS.

You can do this safely by using I
| | Radio’s Finest Parts—

POLYMET
PRODUCTS

[ Standard of the Industry

I The new 1932 Polymet Catalog lists
the widest line of replacement parts
offered by any manfacturer. You need

| it. Send the coupon below, and we

will include a remarkable low-price
offer on the most useful Condenser

. I Repair Kit ever assembled.

| POLYMET MFG. CORP.
834 East 134th St
|  New York City.
Send me your sensationally low-priced in- |
troductory offer on the Polymet Condenser
I Repair Kit.  Also include the new 1932
Polymet Radio Parts Caulog, without
charge.

| l Name |

| Address
City

| State ‘

Mark Proper Square
[] joBBER [ pEaLER
[J service max [J custom SET BUILDER

UNIVERSAL MODEL

(X1 x 3
tingl 2-BUTTON
Stalrféw of " MICROPHONE sl"oo

Advanced 1932 superiorily as to-
duy’s rock-boltom prices. Same
high stundard, same exclusive

fealures. IPure gold con-
lacts Duralumin  dla-
rhragm. Is excentionally
tigged Model X sets a

new high standurd for
quality. at a price That
deties competition . . .
For sale
everviwhere
Catalogue
grat

with
now ready.

e, B W Ry UNIVERSAL
| ‘ MICROPHONE CO., LTO.
i 4 1163 Hyde Park Blivd.
l 4 Inglewood, Calif., U.S.A.




Equipment
| Given
FREE

to Every
Student !

|
| Experimental
|

Size of Cabinet: Height, 2207, Length,
17v47; Weight 25 Ibs.

We give to every student withont additional
charge his chemical equipment. including
fifty pieces of regular standard laboratory
apparatus and supplies and forty-two dif-
ferent chemicals and reagents,

Opportunities in Chemistry

Chemistry offers those
wha are ambitions aml
willing to apply them-
selves conscientiously,
the greatest opportuni-
ties of any vecation
today. Industrial firms
cf all kinds pay tempt-
ing salaries to get the
right men. Opportunities
abound on every hanl.
You can study Chem-
istry under the well-
known instructor, T.
O'Coner Sloane, AL
AM., PhbD. LLD,

Dr. T. O'Conor

Sloane

You Can Learn at Home

Our home study course, written by Dr.
Slnane himself. is practical. logical and
remarkably simple, Tt is illustrated hy so
many experiments that are performed right
from the start that anyone can thoroughly
understand  every lesson. Dr. Sloane will,
in addition. give you any individual help
you may need in your studies.

Fasy Monthly Payments
The tuition is very low. and includes your
laharatory ottfit—there are no extras to by
with our eourse. You can pay in_ small
monthly amounts, and we shnw you how to
earn the cost of the whole cost as you go
along.

CHEMICAL INSTITUTE OF

NEW YORK. Ine.
HOME EXTENSION DIVISION
19 Park Place New York., N. Y.

Mail the Coupon NOW'

CHEMICAL 'NSTITUTE OF NEW YORK.
Home Extension Division
19 Park Pisce, New York, N. Y.

Plcage semdd me at once. without any «hligatlon
on my part, Your Free Iinok “opportnnities for
Chemists,” and full parliculars about the Experl-
mental Equipment given to every student, Also
please tell me about the latest reduction In tuition
price and your casy plan of payment.

NAMF
ADDRESS ... ...cvivervrraasarrty

CITY ..
RC-332
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KINKS

(Continned from page 516)

This unit is housed in a snwll container and
solth to the customer for 2,50, After a free
demonstration on o bad night, the custoer
will always huy this device.

Hum Eliminator

Muany of the carly type as well as some
of the later model AC.sets had a very had
. Different methods have been tried to
comhat this evil but only one deviee seems
to he the panaeca for all our hum troubles.
This is an adaptation of the hum-hicking
unit designed by Miessner and used by [of-
tin-While in their amplifier. Almost cvery-
hody knows what a4 success it has been in
the above units. It is simple to construct
and  adjust.
of revenue for the wide-awake Service Man.

( b seT —4 .
b L]
. $ &= [B¥
peths H 1;:
i gt
LhSPEAKEE‘b

Fig. 2, left. Circuit of the static reducer.
Fig. 3, right. Hum-control circuit.

As seen in Figs. 3 and 4, it consists of two
Somf. condensers of 400-volt rating and &
5000-ohm variable resistor. When instatled,
it is only necessary to turn the arm of the
resistanee to a point where no hum is heard.

This hum-bucker has been used with
cess i such sets as the Majestic #7077 and
=00," ‘Temple “8-80" Victor CSRE-82T and
RC.A 16,7 18,7 387 and “30." Tt should
e connected in the last radio-freguency
stigre,

suc-

Tone Control
In spite of the great popularity of dy-
namic speakers, many sets are still found
cmiploving the magnetic speaker. Very aften

It promises an inviting ficld |

\
l

l
1

the owner complains of insufficient bass and ‘

a superabundance of tones in the middle
This situation be  remedied
by the use of a deviee called the cqualizer.

The constants for the trap for use with
mangnetic speakers are one JA-mf. condenser,
one 80-mh. choke such as Samson, and a 0-
50,000-olan resistor,  The resistor is adjusted
wntil a pleasing response is obtained. The
schematic is shown in Fig. 5.

i

register. ean

i we

e

Fig. 4, right. Adnother Ium-control connection.

Fig. 5, left.

Tone-control unit,

=
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RADIO SET

and Useful Book
for Service Men—

snd one of the most
ever fssued, 1t fills 8
there is not a8 Serviie
not an lmmediate iise

ERE 1is the Iatest book,
H bmportant which we have
long - recognized want fur
AMan or o radiotriclan who has

for this welcome Dbook.

It 1s the first book that explulns COMPLETELY the
operation of analyzers, tube cherkers. oscillators, étc..

from ¢ thoroughly practleal standpeint The Look ls
intended for Service Men of all classes, whether junior
grade of evpert Fieryme tinil a8 remendous

amount of e ‘'meat”” In its b Nuthing has been
left to ¥our own Ingenulty; everytulng Is complete.
The contents

CHAPTER !: Introduction:

The Problems of the Service Man
GGeneral Deseription of Modern Recelvers
The Need fuor a Hallo Ner Snalyzer
What to Expect 1rum an Analyzer

CHAPTER 2: The Analyzer:

The Fundamental Requirements of an Anslyzer
The Switches or I'ush Bultons

‘The Ampeter

Muliiseale Ammeters

The %hunt and Its Calibratlon

The D.C. Volimeter

The Muliiscala D.C. Voltmeter

The Multiplier and Its Callbration

The A O Vplrmeter

The Deslgn of a Simple Analyzer

CHAPTER 3: Trouble Shooting with the Analyzer:
Clacsification of Trouble—
(1) Externsl to the receirer
(2) In the receiver prober
(a) Mechanical troubles
(b) Eleetrizal treubles
Detailed Analysle of Electrical Troubles—
(1) Tube Testing
{2) Localizing trouble
(a1 Ity past experience
by 1ty actual test of clreult
(3) Inerpreration of analyZer readings
(1) Tube charts (use of)
(5) Clreuit «dlagrams (use of)
(n) Testing the power unit
€71 The nse of the analyzer In testing Ty Ldnal units
waillrional Features and Uses uf e Analyzer
(1) As a modulated R.F. oscllistor
{21 A a means uf lining up 1LF. and LF. amplifiers
(31 As an outpul meler
are and Maintenanee of Analyzers
Conclusion and Drief Summaly

CHAI'TER 4
Trerallead escriptlons. photograbhs. and clreuit diagrams

uf connmercial set analyzers.

Pubiished by RADIO-CRAFT it
his included n it all werth-while
informarion asvailable to the radio
sem icing profession.

Wo know that. 1f you are at all

Interested In radlo servlee work. You The
will send at once for this valuable C
book opy

Mail Coupon Today!

GERNSBACK PUBLICATIONS, tnc.. RC-332
96-98 Park Place, New York. N. Y,

1 cnclose herewith fifty (50¢) cents, for which
ceml e a eapy of  your look “Ralio Set
Anatyzers and How to Use Them. "'

Name
Address e B e A £ G B A ¥

City and State ... iirimramimsimisiimiarrass
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R F. COIL DESIGN

(Continued from paye 545)

A cross-section of the coil arrangement
s illustrated in Fig. 5.

Screen-Grid Tubes

tn this we promised to con-
sider the problems of designing  primary
coils for sereen-grid, variable-nn, and RUEF,
pentade tubes,  Up to this time, we have
considered them as a proup as the eoil re-
guirements are very similar in each case
There ave, however, some peculinrities which
wust be considered for each type,

In the sercen-grid tubes with which we

discussion,

are most  familine, the shielding  prid s
Maced  between  the control-grid and  the
plate in order to remove these cleetrons
which  make  up the  well-known  “space
charge”  'Fhis shicld grid reduees the in-
ternal capacity to a very siall value, but
it does not entirely eliminate it.  Conse-
quently, if the signal voltage is stepped up
to a sufficiently large value, sonie current
will return over this internal tube eapacity
and start the tube to oscillate.  Also, as
explained before, it is extremely  diffieult

to shield the external cirenits in the space
perniitted by present-day  commmercial - de-
sign.  Therefore, the amplification per stage
is effectively limited, even when the fre-
queney factor is removed,

For the above reasons, it is well not to
try to obtain too much amplification from
these tubes,  This does not mean that a
tremendous  amplification  cannot built
wps it is quite practical to obtain an am-
plification of 30 or 40 per stage compared
to 5 or 6 for ordinary three-element R,
tubes.

he

Variable-Mu Tubes

The individual problems of coil  design
for this new tube are very similar to those
for the 24 screen-grid tubes. The main
differences in the clharacteristies of the two
types are that the wodulation distortion and
eross-tulk  factors have been redneed con-
siderably in the newer tubes. s these two
factars indireetly affeet the coil design, we
shall consider them hriefly,

Modulation distortion
non-linear character of some tubes,
of this non-uniformity of fregueney ampli-
fication, an increase in modulation is found
at certain frequencies. This  distortion
most evident when the incoming sipgnal s
a powerful one, as in the last RF, tnbe
Fig. 6 shows the maximum value of the
input voltage that can be cmployed with-
ont allowing the modnlation to exceed 209
{a satistuctory value),  CFhis chart shows
that the maxinunn voltage that can be ap-
plied to the "2t tube cannot exceed O1-
volt while the variable-wn tule ean carry
a voltage of 10 without introducing any
more  distortion,

so much for moednlation distortion,
have already  mentioned  eross-talk as a
serious handicap in aerial coil design,  Be-
cause of the inherent characteristies of the
variable-mmu tubes, hawever, this factor has
heen reduced several hundred  times  and
this. ecombined with the ability to handle
powerful input voltages, improves amplifier
design tremendousty,

ix caused by the

Yecnnse

is

We

The coils for variable-mu interstage coup-
Hing arve practically  the as  for the
sereen-pridd tube.  However, with  earefnl
shielding  between  stages, wore amplifica-
tion per stage can be realized than with
the “2t type. By increasing the of
the first primary L1 in the coil deseribed
above and placing the second primary 1.2
closer to the secondary, an increase in the
coupling ean be obtained and, by earefully
adjnsting the halanee, the amplification can
be kept even,

Although  the  following  deseription is
sonewhat apart from the subjeet of this
article, the writer has decided that it will
he of assistance to these who try to use
these tubes,  ‘The variable-mu tube can be
placed in almost any RF. nplifier de-
signed for "2t tubes, with hetter tone qual-
ity and less eross-talk,  However, to ob-
tain the greatest vadne from these tubes,
several cirenit changes are sugpested. The
volume should be controlled by varying
the control-prid  voltage instead of  the
sereen-grid potential as advocated for the
2t tubes,  Fle maxinmum amplitication is
aclieved  with a negative bias of 3 volts
on the control-grid and the minimum with
=50 volts.

To obtain this high grid bias, the power
supply circuit must be changed somewhat.
Fig. 7 shows the necessary changes to ab-
tain  the variable potential. A 3500-0lun
(approximate) resistor is connected at point
X of the circuit to introduee « voltapge of
50 between  the voltage divider and  the
grounded cirenit. Then a potentioeter of
20,000 ohms connected between the So-volt
and the 3-volt points, A and B, respectively,
variation of 3 to 50 volts,

sane

size

will permit a

The center arm of this potentiometer is
connected to the grid return,
R.F. Pentode

Because of the preater mntual condue-

tance of the tube, higher amplification can
be obtained than is possible with the 24
tube.  However, the grid-plate capacity of
this new tube is larger than that of the
Jatter tube and this necessitates mueh care
in shielding the individnal stages, as well as
isolating  each prid and plate from  those
of other tubes hy the choles,
densers, and resistanees.
(Continned on qrae 570)
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CLEAR TONED

Delivered toYou

COMPLETE !
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ERO WORLDWIDE
SHORTWAVE
RECEIVER

dup, Paris,
Bertin. Buenvs Aireyand
other bruuirun(r.f tione
throughout the world vi ort
wares. Your ordinary receiver not
tone in theae low wave stations,  WORLD- BN
WIDE RECEIVER wets 14 tu 560 . . 3

AERO SHORT WAVE CONVERTERS
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AN AUTO RADIO

(Continued from page 556)

One  15,000-0hm R2
watt);

One 1500-0him carbon resistor, R3 (1.-watt);

carbon resistor,

(Ve

A, C. MODEL $12.50.D. C. MODEL %11.50
AT LAST: The perfect Auto Radic - - ONLY $20.00
Built by pioneers in tbe manufacturing of Auto Rudio. We guarantee
1000 miles radius of reception. A masterpiece of Kadio enkineering.
Latest model 6 Tube Aera Pentpde Auto 0. FPrice of set only
$20.00. Set complete with tubes. ;lale?gn_ dynami¢ spesker, antehnd

the Lutest

NEW AERO MIDGET Uliﬂ* el
ulea. Price

ype Pentodeand Muitl.Mu

16.50. We gusrant@cichant to toustire.

ception. Wonderful tone quaiity and se.

lectivity. }‘ﬁudm-m I3 .Yunr. Full vi-
nut cabine

gion dial. Beautiful wa t. &
Tube Set
$16.60.
leus 1rbea
Complete
t of 6
matched
3 tubes]
‘ 4.
eXtra
[/ Send for
Cemplete i
P WY S oo &
4240 LINCOLN AVENUVE
CHAS. HOODWIN CO., Dept. P.15  Chicago, !llinois
ALUMINUM BOX SHIELDS
(ienulne “ALCOA™ stoek, sliverdiny finish,
b x9 X6 $1.89—14 x4 X6 38 10X
& x 3 Monltor slze $3.25. 3 X 5 x 5 Coll {

=hietd (ke pieture on rignt) $1.00.

12 x 4% Alum., 60c;
Goosenerk  tublng. tuc: 3 peint slnkle
pole  switeh, 43¢; .001 Bakelite Con-
denser, lZe: 1 watt, 30,000 Vatlable, 835c;

i I, Choke, 3d¢, Two Wuy Push Buinton, 23¢

£ " 00S5.

BUODY"” TEST PR b eavs  gtEtpw polnteds
yhenograph needles, 4-1t.
spude or phone “tips.
nipoles  identify  each
$1.50 pair.
speciailze In radle partr
exclusively—parts furnished for
any kit 1o any magazlne,
Carrying Cases for Ser Testers,
o] Analyzers, Portable Scts

THE RADIO MAN, lnc.

Dept. RC-332 New York, N.

Any Slze to Order.

using

BLAN
89 Cortlandt St. Y.

BACK ISSUES
of RADIO-CRAFT can be had
at the price of 25c each. Address
RADIO-CRAFT
98 Park Place New York City

wilL BE PAID TO
$51000 ANYONE wHO
PHOVES THAT THIS IS8
not the actuul plioto of mysel!
showing 1 uperb physique
2nd how the Itoss System has

fncreased my own height to
6 ft. 3 3-4 Inches. llundreds
of Testtmonial Cllents up

First in 1907

to 45 years old gain from 1 to
6 inches In o few weeks!

liances—No Drugs—Ne Dieting. ROSS
gYos'?EN;ﬂ NEVER FAILS. Fee Ten Dollars Com-
plete.  Convinelng Testhmony and Partleulars §
cent stamp. ‘‘Allow time for return madls acToss
the Atlantle.”™ G, MALCOLM ROSS, Helght Specialist,
Scarborough. Engiand. (P. 0. Box 15).

First To-day

woitlt 100 Uses ~
SKINDERVIKEN MICROPHONE DT T
L} Powerful Speech and Phenagraph
Amplifier—Detectophone. ete.. ete, One
unft 03c-—two. $1.75. with
of expertments. Sent C. O,
forelgn—ceash with order, PR ]
INC., 1§ Murray St., Dept. D-332, New

York, N. Y,

CHECKER
as shown or “'short’” tester can be
bullt with eur 1%. 2. 2%, 3. 5.
G, 1% volt 23 watt transforiner.
Full Instruetions for bullding lithe
checker.  Tests ALL modern new
tube:s ulse “‘short element™ teuer
without swiighes. ‘Trans, $2.25.
shipplng wt_ 5 Ibe. Aad TV
L & L ELECTRIC CO.

336 Madison Ave.. Memphis, Tenn.

One 200-ohin carbon  resistor. R4 (1/10-
watt);

Two 600-0lun carbon resistors, R5, R6 (1/10-
watt);

One 25000-ohm carbon resistor, R (1/10-
watt);

Two 400.000-ohm carbon resistors, 118, RY

(1/10-watt);

[ One 2000-ohin earhon resistor, R10 (1/10-

watt):

One 3000-ohin carbon resister. RI1 (1/10-
walt);

One 1300-ohm
watt);

One triple-gang condenser to match sec-

carbon resistor, R12

(Y-

ondaries of 1.1, 1.2 and L3: , C2, C3,
{with compensators):
Eight .l-mf. condensers, 200-volt rating

(D.C.) non-induetive, Ct, C5, Ci, C7, C8,
Cu, C10, C11;
One .001-mf. mica condenser. C12:
One .02-mf. mica or 300-volt rating, CI13:
Four .5-inf. 200-volt, Ct4. Ci15. C16, C18;
One .002-mf. mica condenser, CI7.

R. F. COIL DESIGN

(Continued from page 569)

The problem of coil design is one of hal-

ancing the characteristics of the primary
cirenit in the sane manner as that de-
seribed for the varinble-unt tube, above.

While this description of R.F. primary-
coil design has been somewhat sketchy in
places. the subject makes it necessary to
cover a larpe munber of faets and it is
hoped that sufficient detail has been given
to the important points.

Bummous
REAL RADIO SERVICE when your radio set stops giving
you sanstaciion by <alling CUmberland 6-4060
Dav — Night — or Sundays
The charge is only $1.00 for 1 service Inspeedion call.

Real Radio Service Is authorlied to repair any make radio.
Real Radio Service has rwentydive service men who work
from B A M to 12 midnight seven davs 2 week.

Resl Radio Service covers New York. Brooklsn, Queens,

Bronx, Richmond, Long lyland and Westchoster,
Real Radio services your set withinsn hour aftir notificadon.

REAL RADIO SERVICE

maln office: 550 State Se, Brooklyn, N. Y,
CUmbcrland 6. 4060 — 4059 — 4061

4 “‘eatehy” service card (blue), 2V4 x 4 in.

Back Seat Operator's Lisense
This Licenss Expires
December 31at

STATE OF NFRVOUSNESS
Bursau ol lasmairy

No. 31144
lsued 10 .

Streer Address. st —

City or Town_
Btate of Neruousnces
Burcauw of lasaniey
Bts is to Trr1ify. that the person named and dracribed has
pamed all teste for nervourness and Lo hereby licensed fo
eperare. dominate, lmleate, ritikize, £y the chault¢ur trom

the reat seat. {I. Q.// ]W'm‘

FEE $1.00(Should be $100.00}

Thu coribeare munt b carvied by beck seas oFv1eror when coitheline devi

Rewverse side of the service “Summons”™ card.

March, 1932

GREATEST MAGAZINE IN
SHORT WAVES

v

14ved ZAVA 1MOKY

Iy .

2
H I .
Tha *Converier” Makes Every Brosdcoss Sei A Shont Wavs Rectrver
=
On Al 4-Color Cover
Larae 97x12” ¢u Size

Newsstands Qwver 200 llustrations
APIDLY increasing each day are the number
of experiments in the Short Wave field—de-

velopments which are bringing to this branch of

radio thousands of new “‘thrill seekers.” FExperi
menters, in the early days of Radip, again have
the opportunity to hring about stirring new inven-
tions. Read in SHORT WAVE CRAFT. the

| Lxperimenter's Magazine, how vou can build your

pwn Short Wave Sets. hoth_transmitters and re-
ceivers. SIHORT WAVE CRAFT is exclusively
a short waeve magazine—the kind you have wished
for so long.

Interesting Articles in the Current Issue

How ta Lnild New “Plugless’” 8-\ Converter for
Tiroadcast Sets

Inexpensive I’hone Transmitters

Experimenting with Quasi-Optical Waves.

Practical hints on A.C. operation of 8-\V Receivers

Single Side-lank Transmission

Building a Simple and Inexpensive “Amateur Band”
Receiver

Keying with a “Vacuum Contact” Relay

SPECIAL OFFER COUPON
STIORT WAVE CRAF
98 I'ark Place. New VYork, N. Y.

1 enclose herewith my remittance of $1.25. (Can-
ada and foreign $1.50) check or money order pre-
ferred. for which vou are 1o enter my subscription
to SITORT WAVE CRAFT for One Year. also
send me the Iast two issues gratis. 1 understand
that the regular subscription rate is $1.50 and this
offer will be void after Fehrnary 29th. SHORT

RC3

WAVE CRAFT is published every other month.

NAME s sbammuuns MO R o B2 srsamedabasa
ADDRESS ............. R ————
CITY sn i s a i STATE . suwswibrda-r .



MARCH

WE are announcing an important new departure this maonth,
Every month we will show on this page certain STAR % items,
which are NOT LISTED IN OUR CATALOG. These are all
specials of which the quantities on hand are not sufficient to cata.
log them. Once sold out, ne more can be had.

No one undersells us.
chandise.

offers,

UORDER NOW, TODAY,.

Order direct from this page and save money.
satisfuction on every transaction. Tuke advantage of these special

SPECIALS!!

STOP SHOPPING. The lowest prices are right on this']')nge.
We meet any price on ANY NEW Mer.

100%

NEW!

“LITTLE
GIANT”
DYNAMIC
SPEAKER

est dynamle speaker
that will withstand
the strain of modern
output power tubws,

. ever manufactured.
Sultable for use on Midget, portahly and
automwtille receivers. Measures but 614 in.
long over-all, having 8 4% in. dlap!lru:r_.!
and welghilng hut 4 1bs. The "Littls Giant
Nas. nnder test, actually flouled a ten-roum
apartment with falthfully repfuduced niusic
of sirtually orlglnal tone duality.  Field
wiikling has a resisranee of 2500 ohms and
may theprfore be enorzized by using it as &
tilter choke in the pawer pack, thereby serv.
ing a double purpre. This last feature
makes the “"Little Glant' excellently sulted
for portable AL, sets, shiee it dovs away
with fllter chokes a thus  with eonsider-
able weight. Equlpped with ballt-in outpmt
transformer to wark from any stamdard out-
put power tube arrangernent.  Speclfy the
power tube or tubes used when onlering.
Shipplng welght 5 Iba.  List Price $6.50.

bl
No. 1549. LITTLE GIANT DY-
NAMIC SPEAKER. .Your Price $2'50
*xRCA VICTOR 11-INCH

DYNAMIC SPEAKER

i For 110-20 Volts
60 Cycle Operation
A puberior, heavy
duty unit embody -
ing all the fine
princlples of con-
struction amd
operation typlcal
of all RCA and
Victor radio
equipment. Te.
slaned epeclally
to  aecommmdate
large theatres,
halls, armarics
and outdoor stad-
completely  shielded.

Tnchulee
heavy duty power transformer fecding & type
280 full wave rectifier whiclh energlzes the

lums. a

field coil with smooth, unfalllng current. In
addition thls current is thoroughly iHtered
by an 8 mfd. electrolytiec condenser which
completely reduces lum to an ahsolute minl-
mum. A speeial high quality oatput trans-
former., to operate out of any standard ar-
rangement of power tubes, i3 furnished with
cach unit (specify the type of power tube or
tubes employed  when  ordering). Both
speaker and eclectric cords and plugs are
supplied with speaker as i3 the ‘80 reeti-
fying tube,

The over-all dimensions are 127 high, 12~
wlde and X7 deen. 'rovided with adequate
Inountinz facllitlrs.

A 9 corrugated cone Insures strength and
durability under the most powerful uperat-
fnz cundltions. Capable of handling a tre
mendous amount of volume without distor
tion. Desizned for 110-20 volts 50-60 cycles,
Hhipping weight—U32 |bs. List Price. $25.00.

No. SPWS6—RCA Victer Dy- $13 50

namic Speaker, Your Price....
World-Wide Short-Wave Set

¥ SERVICEMEN'S SPECIAL
TEST PRODS

Tlere's what every
Serviceman A nd
experimenter has
been waiting for

] ETal oy ~ LM hl

| ®FLECHTHEIM PORTABLE
M Al hl h)
VOLTMETERS

Frecithetin suberior  built

fnstriuments lase well carn-

il a renutation of reilability

far their wnusual life and

—test leadds that accuracy  in actual  use.
CAN PIERCE These voltmerers whirh are
THETOUGHEST available in two  types,

mamely, 0 to 300 volts In*
and 0-600 yolts AC-1H°, and
which have an internal re
siatance of 60 ohms  per
it are stapdily amd attrae-
Jdrarted e a nickel-pHated, Lishly
proteciive shield vise The
ciehly iwmed accurately catibrated o that
although the range s higher than H00 volts,
the comparatiely low voltage of 5 can e
caslly and auite aceurately recorded. Faei
meter iz af the portable type. being provded
with comvement mennting rings for hanging
o wills or rest pancls  Mold complete withy
SOft flexdnle test leads prvided with phos
phor branze, non-corroding test tibs and non-

OF WIRE IN-
SULATION AND TAKE VOLTAGE AND
OTHER MEASUREMENTS WITHOUT THE
NECESSITY OF STRIPPING WIRES.
These test hrods are su constructed that in
stead of the wsual phone tips, djpatable
chueks, eajably nt securely  gPipping stesl
phonograph needles, are permanently attached
to the endds of the insabated hamdles.  The
use of these prods completely eliminates the
introduction of errors in meter readinds
causal by  pser eontaet re hee gr resd |
tance resnlting from the presence of Jllrt and |
grit. e fert of tlenvible, colop-cmded Deads
securely sohlcred to the metal ¢hinck insi
permanent and posttive electrical contaet.

B
tively o

other ends of the test leads are provided wi breakable  culor-coded — Insulated  Lamdles
romentent V-shaped cenneetlon ings.  Ship- | Shigpng wewght—% 1b.  List Price, $7.50.
ning weight—Y% 1h. List Price, $1.40. No. SP9051—0-500 DC Voltmeter.

No. SP9055—Servicemen's Special
Test Prods. Your Price

Na. SP9052—0-600 AC-DC Volt-
| meter—Your Price

$ .35 $3.25

The new \Winter edltion of our RADIO SERVICE
TREATISE, twice as jarue as vur former one, has
just e off  the prese, It i3 positlvely the
greatest huok in bant—XNOT JUST A CATALOG,
It containg a laree editorial section—a  verltable
boak in  ltself—with saluabie information NOT
FOUND ANYWHERE ELSE. .mong the wealth
of new technical information listed in the editorial
sections are the following: 1932 Complete Radlo
tron Characteristics SHORT-WAVE TUNERS and
DNO-PISCKTUEZST.—DCslgliuru;tlnml llntLa of SER-
LLATOR—AL
CONTROLS LA

' SERVICE
TREATISE

anm

P 4]

Tt- A PENTODE TUBES.—
DC RECEIVERS,—VACUUM TUBES
-And dozens  of new  radio expert-
mrents, hints to Servicemen, atuabie tables of use-

ful <lata, ete., etc.

This heck 1s not just annther eatalor but a
veritahie mint of radio Information which wlll be
of intinite and everlasting salue to you.

WRITE TODAY., Enclose 2 cents for postage.
Treatise sent by return mail.

100 New Hook-Ups, etc.
675 Illustrations.

v o - ” v
6 MONTHS GUARANTEED NEONTRON TUBES
Sold an 8 6§ MONTHS FREE REPLACEMENT (U ARANTEE
BASIA, PROVIDING TUBE LIGHTSt Al tubes aro carefully
meter-tested before shliment, and carefully packed. Do not
confuise these NIGH QUALITY tules with uny other ""low
priced”” tuhes—onr low prlees are possible becanse we do &
|  VOLUME businessi NEW

Cholrs Choice
Cholco Cholee of (‘Iml{‘e Choice 230 235
226 1120 245 oo 247
227 2005 190X 280 210 23

1714 | 1990°V-120 171 250 23637
201A | 224 281 551
_— — —

60c ea. 69¢ ea. | 70c ea. 1.58 ea. 1.08 ea. | 1.08 ea.

R.C.A. LICENSED TRIAD AND PERRYMAN TUBES
These nationally advertised tubes are guarantesd UNCONDITIONALLY for six months.
The prices are shehtly higlier than our NEONTRONS hecalre these tubes are of much
better Quality. See listing abuve for fulw numbers.

NOT A CONVERTER

A perfect  radio
short-wase recelver
for tme Intween I8
and 200 meters, To
put into operation,
eonnect antenna,
Kroundd, 13 volt 13"
and two Na. & dry
cell A" batterles,
aml headphones to
the Daxts Dhrovided,
plug in a type *30
tube, and tune in)
An lmnsenivus  elr-
et miakes  possi-
hle a2 4-coil slngle-winding plug-In design.
This Llittle insiroment has the same sensitive
ity as many hiz, shielded short wave recels-
ers coxting ten tlmes as much. A power
amplitier may he added for any degree of
volume, Complete with 4 plug-in cails,
Ilas fine wwermier dial for precisinn tuning.
Never has a first class short. o set sold
for so little money. This short-wave set
measures 514 x7x| in. high, over all.  Ship.

L

Cholce ‘ Choice Cholee Cholce Choice | Choice

Price Price Price Price Price Price
63c 80¢ 1 75¢ | $1.76 $1.15 $1.15 —
*xMICROPHONE PRE- ¥ 6-VOLT BATTERY PHONO-

AMPLIFIER
f/_‘_

At last a REAL
hattery motor
desiened vapec
ally to meet the
needs of scmi
portithle  and
prortable ad-
dregs systems especially installations on mov
ing vehicles, It will eaddly and coobomnieally
aperate from 6 volt storace battery or ithe
cimivalent In dry eells hraws very  litthe
current. The entire meter is flexibly pivot-
e upon A cast metal frame amd i held tant
at all tlmes hy a rompensating suring, thons
assuring positive contact of the friction ilrive
peatr against the lnside rim of the turntable.
Thls  arrancement was desicnivl to over
conie the cffects of hamps and Jars eXperi=-
chicer hy moving yehicles.  The hotor s sold
comblete  with 1o rt. turntahle. mounting
plate am! motor switeh amd sheed control,

An extremcly eompact
and eMewent unit (e

slgned o “hoost” the
weak microplione enr-
Fents 1o proportions
which  will correetiy
mateh the input
stases of all type am

used with elthef one or
Thls bpre ampiither

he
microphones

plifiers

twa-hutton
unit provides a “'hoocter’” eirenlt with trans-
former, ‘AFiable vohume econtrol and hattery

May

receptacle and switeh, all conmtained in a
neat metal-shiclded case heautifully stuccoed
in black enamel and with polished alwininamt
face. The case measures 61ox?%x14” deen
and is pengided with saft rubber feet. Sald
eomplete wlth 1% valt micrnphone hattery
Shipping welght—10 ibs. List Price. $15.50,

No. 1666—World - Wide S..W. Set.

welght, 3 lbs.  List hrice, $12.50.
Your prlee... ... . ... . $6’25

e o Shipping wepebt— 0 [t List Price, $15 00.
0. —Microphone Pre. No SP956—6 Volit Battery Phone-
| Amplifier, Your Price $7‘50: Motor. Your Price.... ... ...... $2'50

* WEBSTER “250” POWER
AUDITORIUM AMPLIFIER

Contains 2
Stages Su-
per Power

AF, me
plification,

—

'"NOW $ 18.00 Les-s Tubes

scale |

ONE OF THE MOST POWERFUL S

POWER AMPLIFIERS EVER MADE.
1deal for theatres scating approximately 3,000
people, dance halls, schools, lectures, hos-
pitals, auditoriums, outleor patherings, etc..
ete.  The gigantie power s at all time
within control—far that matter it can bhe
wiel inany home, as the volume can be
reculated doawn ty g wlisper!  But most
mportant of all. the QUALITY OF REPRO.
DUCTION S AS NEAR PERFECT AND
LIFE-LIKE AS POSSIBLE! 1ITS POSSI.
BILITIES CAN BE SUMMED UP IN
THREE WORD: ABSOLUTELY DISTOR-
TIONLESS VOLUME! The full benefit of
the 450 volts prcduced i3 obtained.

This famms amblifier is provided with a
high quality input transformer fof working
from a phonograph pick-up or single or dou-
ble button mlcrophone.

The tubes required are 1 *26, 1 *50 and
1 'Sl rectifier.  Where the maximum output
i3 not requlred a "10 inay be substituted for
the '30 in the output. Automatic adjustment
takes care of the diserenancy in voltages.

Thr undistorted power output is 2 5 watts
—ENOUGH FOR FOUR DYNAMIC RE-
PRODUCERS. This desree of power output
prwides  satlsfactory coverage for audito
riums havime volume of 25.000 cuhic feet
when used with a dynamic speaker having a
Hat Dafe boanl. 10,000 cuble feet when
used with a speaker laving a directlonal
batMe ar horn

Over-ail dimensions are 15" long by 107

UPER
DE

wlile hy 610" deepn.  Shipplng weisht—31
Ihe.  List Price, $45,00.
No. SP9059%—Webster *‘250"

Power Amplifier. Your Price., $18'00

®JEFFERSON POWERPACK
—CHOKE UNIT

For 27,
'7IA _ and ‘8O
Tubes.

This unit con-
slsts of a stan-
dard Jeflerson
Pnwer  transfor-
mer gl a 30
henry 500 ohm
filter chuke. Both
are mounted in
a nnmly,l com-
pact, metal case,
rqulpped with convenient terminal atrips and
mounting flauges. JUST

INTO MODERN ALL-ELECTRIC AC RE-
CEIVERS. The jwwer transformer will
safely handle 5-226%, 2.227°8 2-171A°s and
an "R0 rectifier.  Thoe filter choke ls of stan
darl deslan and has sutlelent IIC reslstance
to cut down the high veltage ta the requisie
180 volty for the mlales of the 171A prower
fubez.  The only additional parts necessary
to ronstruct a complete power pack fur AC
receivers, power amplitiers or publie address
systems are a fllter condenser bank and a
woltage dislder.  These latter units ean be
furnished upon request.

Cempletr Instruction for hooking up and
woiane by osappiied with earh unit. — Shipping
weizht 10 [hs List Price, $10.00.
No. SP9053-~Jefferson Power Pack $2 75
Choke Unit. Your Price *

¥ Guaranteed 8-Mfd. Electro-
Iytic Condensers

Judicionsdy used In nany parts of
anv RF ar A F. eircuits. in power
packs, in «¥namic speakers, they
will perform miracles in eliminating
any trace of objectionable A,.C. hum
nf olher e al  disturhanms,
These  eleet ¢ vondensers  are
barticularly recommended fur 250
boewer acks.  Where the working
voltage of the untiltered A A" 1z &00
volts, twa eloetrolytic condensers in

*26.

seric. wHU stand up indefinitely
Easily maunted throueZh the use
of a buyvonet socket base which s

sedd with a *‘positive contact®
Twrally shielded and pro-
tected hy a conter can. Rhinning
welght—1 th.  List Price, $2.50.

No. SP054—Guaranteed 8 Mfd. Elet-

enni
sprinz.

$.49

trolytic Condenser. Your Price....

WE ARE A WHOLESALE HOUSE AND CAN-

NOT ACCEPT ORDERS FOR LESS

If C. 0. D. shipment is desired, please remit 20%

remittance, which must accompany all
If full cash accompanies order. deduct

Send money order—certified check—U"

Radio Trading Co.
25A West Broadway

New York, N. Y.

THAN $3.00.

orders.
2%, discount,
. 8. stamps.

ORDER FROM THIS PAGE.
prices from time to time in this magazine. (et our
big FREE catalog for the greatest Radio Bargains.

Sheuld you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

You will find special |
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‘The Copy

Over 100 Illus-
trations

96 pages—
4.Color Cover
9 x 12 Iaches

RADIO-CRAFT

All that we claim it to be

and

better---

E DO not hesirate to say that EVERYDAY SCIENCE AND
MECHANICS is the finest scientific-technical-mechanical-constructional
magazine in the field. Right up-to-the-minute with news tlashes of scientific

events from all parts of the world.

Dozens of constructional articles for

making useful things for the shop, garden and home. Many ideas from which

vou can make things to sell.

Get this magazine at vour newsstand today. Read about the many cash
prizes which are offered for simple experiments in photography, oddities in
science. uses ol old auto parts, radio experiments, recipes, formulas and others.

Mail Coupon TODAY!

After reading vour first issne. you'll agree
with us that EVERYDAY SCIEXCE AXD

it e i3 e | ] MECITANICS is all that we claim it 10 be,
| EYERYDAY SCIENCE AND MECHANICS, WS§-312 and Detter.

100 Park Place. New York. N. Y. |

T enclose In-rewl\tl: l’:e Dnll:né for {\'hich”}‘tu” :Q‘lctg : SPCCIaI Oﬂel"

send me EVERVDAV SCIEXCE AND MECHAS The regular vearly subscription price to
SRR - DR )] EVERYDAY SCIENCE AND MECHAN.
I < ICS is $2.50. newsstand rate_ $3.00. For

1T R P | limited time ouly we offer you
| AddrEss . .ovnvviiunnnasmaca i rama et ita e l

| City and State

I (Forelgh or Canadlan subseriptions not aecepted
at this rate.)

- ———— e ——— — e —————————

| Months for

$400

March, 1932

Contents for February

RADIJ:

All-Wave Receiver

New Duplex Power Tube
Plugless Short-Wave Converters
Power-Driven Speaker

Radio Kinks

Radio Pianso

Two-Tube Short-Wave Receiver
Variable-Mu R. F, Pentode

E4itorial—'An Ant in 2 Power House.”

AUTOMOBILES:

Auto Hints

Car Window Lens

New Devices for the Automobile
Lunch Box for the Car

Old Aute Parts Prize Contest

AVIATION:
Catapult for Launching Planes from Shore
Gyroscope Compass
Parachutes for All Air Travelers
“Plane for the Back Garden”

CHEMISTRY:
Chemical Snakes from Eggs
Odd Liquid Layers
Reclaiming Gold and Plating with It

CONSTRUCTION:
Building a Hellograph
Historic Naval Gun Model
Household Helps
How to Make It
Junior Constructor’s Page
Rocket-Propelled Model Ice Boat
Speed Sled

ELECTRICITY:
Electrical Haircut
Gigantic Geissler Tube
900,000-volt X-ray Tube
Photoelectric Fire Extinguisher
“Wireless'® Electric Lighting

ENGINEERING:
Alr-Conditioning Devices
Land-Going Steamers
Railroad Pierces Laboratery
Salvaging Milllons from the Deep
Underground Streets of “Radio City”

METALWORKING:
Fire Screen with Seascape ‘Design
Pewterwork
Shoep Hints

MISCELLANEOUS:
Mechanical Oddities and Novelties
New Mechanical Devices
Termites—the Jidden Foe
New Devices
QOracle, The
Patent Advice

PHOTOGRAPHY AND MOVING PICTURES:
“Can You Make Trick Photographs?”
New Tricks with “Marionettes’”
Your Voice with Your Picture
X-Raying A Seashell

SCIENCE AND ITS APPLICATIONS:
Artificial Patient, The

Clock that is a Little World

Cold at Its Coldest—457° Below Zero
Optical Thickness Gauge

Science Makes It Possible

Science News of the Month

Silver Electrocutes Germ Life

Science Forum

TELEVISION:

Making a Lens-Disc
Television will Disclose Deep-Sea Denizens

WOODWORKING:

Cigar Box Craft $500 Prize Contest

Amateur Woodworker's Course
Cigar-Box Cabinet

Coping Saw, Use of

Circular Saw Table for $9.00
Lazy Chair

Lunch Box

Pier Bookcase

Try Square, Making a Large
Turning Spirats by Hand

Urn Lamp, Cache

Work Bench for the Craftsman

Wrinkles, Recipes and Formulas

CONSTRUCTIONAL ARTICLES
As always, there are too many of these to
Jist at length; articles on wood turning and
woodworking; model making; sheet metal
work; scientific and chemical experiments;
convenient and profitable hints for house
decoration and furnishing: radio, etc.




$100,000 Speaker Sale!

Included in this tremendous speaker sale are the products manufactured by leading speaker makers.
al They are sold far below their regular list price because they were bought
in exceedingly large quantities and our purchase price permits us to give you the benefit of

new and shipped in original factory sealed cartons.

DUO MAGNETIC

$3.95
95

U L)
Similar to Farrand Inductor,

Duo Maguetic Speaken
Duo Inductor Dynamic

HES SRS

JENSEN .
A.C.—D§ ]

Recifiier $ 14095
A.(‘._—Tj.“: Jr.

R $12.95
A,C.—D.l,’n i

l:{(tllll‘):.&i&[wl“ . $805°
D.0—2500 OITM

Field . _ $7'50
D, 7—2500 OTM

Pic $8.50

Ficld
D.15—Midget Coneert r.

2501 OH.\IS_— $4o75

Dry

MAGNETIC SPEAKERS
IN BOSCH CABINETS

Due to the muany hittery opers
ated  setx =till in nse  which
require  magnetic  speakers, we
offer the following in the beau-

g-fn}lnnlech cabinet, s4‘5°
______ _$4.95

nea  $4.95
Farrand .. _ .. __ s405°

BALDWIN
A. C. using 280 $7.50

Tibe Rect, .

D. C. 2500

O H M—110 $

Volts . 5‘50

D, C. 2500 OHM-—I110
Voltx Field ¢ $4oo°

Loess Stand

Do 2500 O H M—110

Vaolts Field |ess
output  Trans, $3025

ROLA
A. C. Models

Madel (-90.C A.C. using
280 Rect,

$9.95

Model K, Midget A0 u«ing

280 Rect, . $8050

P'unc'l Moc}els

2300 ol 11 Outpit Trans.

Lono ol 1. Outpat Trans. $4‘25

2500 ohim Single 'entode, Each

2500 ohm P'ush  Pull 238, Model

it ohim Single 238,

1800 ohm Single  Pentode 360 ohm  Tap
fot- Lax.

Do Not Write For Catalog! |

All offers are F,0.B. New York, and subject to prior
sale. Terms: A deposit of 209 is required with
eévery order, Balance may be paid on detivery. Or,
deduct 2% if full amount is sent with order.

GRENPARK CO., Dept. R.C. 245 Greenwich Street, New

Every speaker is brand

low cost.

[ 1

R.C. A. 100 B

Famous R.C.A. 10013
Alagnetic  Speaker  sold
first time at this cut
price.

$4.50

OXFORD

A. C. Modeis

el $12.958

o g

12 Concert Dy s8095
$7.50

D. €. Models

14” 5000 O

All 9" 2Alidgets are sup-

plied with Hum balancer

nhitiie 280 Nect
8 Midget Dy-
namie 28 Rect
Fi'e'lg_ $8095
Faa Y $4.98
e O $3.49

PEERLESS

A.C. Models
127 A.C. Using Kodel Dou-

3000 vird. Cona. $12.95
$12.50

127 A.C. using
280 Tube

D.C. Mode!

127 1000 OHM
Field 110 Voit
D.C. Line

$6.95

R.C.A. & VICTOR
Vietor A.C. Audit

:‘]\‘lltlnl«.l:l-l with 312.25
$8.95

Victor D,.C
Audit 2500

A\I\_Hjtl'iltr:!S?:)(.Ohm
Ohm $7.95
$12.50
G $5.50

Taoss
. %00) ohm 300 V.

output

A.C. With
tube rect

Field

output 4050
p.C. %00 ohm 110 V.
IField 12

- 7050 - .
Farand FARRAND INDUCTOR DYNAMICS

B ARG

Hsud] on A.C., D.C, and Battery Sets with Equal
# Itesalts

9” Model : . $5.95
12" Model .. .. 6.95

PENTODE ADAPTER

This Pentode Adapter permits the insertion of a type

247 Pentode Power Tube in place of the type 245
tihe simply  remove 245 tube, and insert the
Adapter. and plug in the 247,

$1L.20

OUR NET PRICE

York, N. Y.
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Hotel Directory of the Radio Trade

The Hotels on this page are Patronized by the Radio Trade.

Make them your Headquarters.

ll. ‘AN ADDRESS OF DISTINCTION

VP Ny — 0 ,|
Kl e,&fb?ﬂ:;gm.’jﬁ‘\ oy
! -
e St L A

‘.‘"-‘f P "
Pl '1'/;;2{ )‘
Your Hotel Address Reflects Your Business

The universal acceptance of THE DRAKE as the stopping place for travelers of
note lends added prestige to the mission of the business traveler who gives this
as his Chicago address. Service standards of the highest order relieve yvou of
detail and provide, with finer quarters and foods . . . many unusual accommoda-
tions to expedite your business. On request. special quarters for large or small
conferences are gladly placed at the disposal of the guest without extra charge.

LSt =—p a e

Room rates begin at 34 per day, THE

DDDAKKLE

HOTEL.

Under Blackstone Manegement

CHICACO

THE
| NEW
FLANDERS

THE HOMEY HOTEL

Finest Hotel in Times Square
Right in the Heart of Evervihing
I Times Square, 47th to 48th Sts.
' East of Broadway
NEW Youk City

Roosms with Private Hath

The Home Hotel
of New York

Homelike in service,
appointments and lo-
cation . .. away from
noise and congestion, |}
yet but a few minutes
from Times Square . ..
garage facilities for
tourists,

Room and Bath from
$3 single $4 doutle

Special Weekly Rates
FREI}Y W. BIZEL. Resident Muanager

:E: . v . THE SENSATIONAL..

w “The (rnl/rermg I’!ace < iy o

ot HOLLY WOOD

= . , . < = RESTAURANT <=

i Cosmopolitan New Yorkers” & B'WAY. ot 487ST. N.V.C.

= The RUSSIAN VILLAGE ¢ arnel fiid

X > N & -l fl g+ NEW REVUE

& 100 West 57th Street =

‘ New York Gity = 40 BEAUTIFUL GIRLS jao

= Dining, Dnn‘cing, Russian and Gypsy < LR'O':H&"A"Y\S"' e \;';Jﬂ:;

o Entertainment. 75 $1.50 $1.75 $2.00
LUNCH — TEA — DINNER o Al Katz and His Kittens

No coyer charge at any time. :é. | ].‘::‘.:‘.H.; :;.m;m
s Broadcasiing WOR Circle 7-9434 7%
oottt o e e et Do e e e et i e e otk |

1 persen .. . e 3150
Rooms with Private Bath | 500 Rooms

1 persons ... . . . 2580 folks will
Rooms with use of Ruth '-:lok':ih:: h:ﬂ:i

1 person . 200
Rooms with use of h'nl/: HOTEL

2 persons ... 3.00 H A L L

Lurge Comiortable Suite— 2 ar

e aeeieon S0 BRETTON

BROADWAY at 86th ST.

=—— NEW YORK ==

March, 1932

"

® Index to Advertisers @

A
All American Service Company................ 556
Amperite COTpouration . ... .oovenveenrnenss 560
Arce Tube COmpany eweiesss o dine fagmsatm « 554
B %
Blan 1he Radio Man, Inc. .....vvvvnnn 570
Bretton Hall i imerssmon . opamm . oo, . sy 574
[

Cable Radio Tube Corp. .Inside front cover
Central Radio Luboratories .......... m el D07,
Chemical Institute of N, Y. ..... . .56‘0

Clarostat Mfg. Co.

Classitied Section ............ i ...564

Cuyne LElectrical School covvuevno...... 515, 563

Crosley Kadio COrp. vevesaaceoneenenn- ....561
D

Drake Hotel - 574

Dubilier Condenser (.orp ........... 552
E

Electrad. Inc T Y 533

Electrieal AMfg, Company oo iiiiiiiniiinn 556
F

Plamlers! HOTel i desimiesmmoms: s - a et s 574
G

Gernshack Corporation. 3 lrems T ol ok KON 560

Gernsback 'ublications. lac U 7.4

Grant Radio laborntories ............... .560

Grenpark Combpany . ....o .. 573

H

Hammarlund-Roberts, Inc, .. Inside back cover
b oo e = )

Harrison Radie Co. ........ ’ Wi ..564

llollywood Restaurant . .574

Hoodwin, Company, Chas. .......... . 1]
I

Tuternational Resistance Company .. ........... 551
]

T Mig. Co. .560

Jewell Electrical Tnstrument Corp. ... .. e 59

J(»hnwu Radio Mfg. Compuny ........cccou.. 560
1

1. & L Electric Company ... v 8 5700

Lincoln Radio Corp. S .. Back cover

Lynch Mg, Company “ai:isd obisis sbaoessieds 560
M

Midwest Radio Corp 518

Miles Reprodncer Company c...556

Xy Own Radio, Inc. wiaisin: i msnih vt snsste 569
N

National Compansy PR p——_ ) K

National Kadio InStiute .....oooeevneereesn-2576
P

Polymet Mg, Company .............. ..567

Popular ook Corp. : Mo KA R B R 564. 569

Press Guild, Inc e aee el ieiiee.... 538, 570
R

Radio Circular_Company . 575

Radio Surplus Corp. ...... s S E 3 ..-333

Radie Trading Company 571

ltadio Training Asso . of America, Inc. §-5

Radio Training Schools, Inc oot . 9

Radie World A -

Radelek Company ........ ; -3z

RC.A  lustitntes, Inc, < P <1 RS

Ross, Malcom ... 570

Readrite Meter Works ...... " - ..565

Roth Press g1 e B 7 369

Roxal 1I'alm Hotel coaa 874

Russian Village 574
8

Scott Radio labs. K. 11 ..... - ... 516, 517

Silver-Marshall, [ne. E—— ce...547
L'

Universal Microphone Compuny ........ ...567

(While every precaution is taken to insure accuracy,
we canmot guarantee against the possibility of an
occasional change or omission in the preparation of
this index.)



-

Prices YOU can make

a REAL profit on!

GENERAL ELECTRIC Kolster K-6 Speaker A. C. DAYTON FLEWELLING
Phonograph Induction Motor | tspe  cone  speaker. SHORT WAVE ADAPTER

Remarkah «aunlit
1 | AC ,\\]) DC TYPES. This remarkable complcte
With 12 Inch Turntable ume 19 spare. . Ieautitully carved, % Short Wave Recelver out of any set
e

Designed 10 meet the demand for a reliuble, nolseless “ “.‘L L wlthouwt (h..nge It wirlnl. >hort wave Peception covering

and non-Interfering  electrically operated turntable for e u‘ | it i 1% to 81 meters aceomplished by 3 plug-in colls with
bhionograph: and r-.ulh’ plion s:ru_[lln combinatfon Lias ful adu from the faint- non-rorrasive nickel plated prongs, which give poslltv.je
double phaze. compound wound wtlon colls and dise A 1 a rontac There iz nothing else to buy. The adapler i3
type haluneed armature. assuring yulet, smooth operation. brass Lund loused In a mahogany fin-

et o s 202 ‘m:‘d rlr'il[-' uuh' ’y;m-m'

t 11 HY er i on .

and frietion 2:1"“ 35 mootl), vernler dlal. (ﬁ'

Iise, setting of Mondel 1}-0 Uy ‘!-‘or sets 20

1] plics usin Y-227 AC tuhes Z5

5 {oras R. C. A. Loudspeaker 103 as first WF Amplitler or in 22

)

&e

proher torqgue
for | L L)
Constructed of
the rnest of
lectrical  an

eehan iral
piet s FEquip

the detector socket

Moadel Tb-4 X, For sets
X-201A, l X~‘18'),

WD, or A€l 226 type

A beautiful speaker, superb in its
faithful repraduction Molded /
frame and pedestal resemble hand lg-‘

carved oak. Mechanism concealed :
ped  with 12 Ly attractive tapestry. - OUR PRICE FOR
inch turntable. {Genuine R.C.A.) A.C. OR D.C. MODEL

I'or 110 Volt, OUR List $18.00 5=

.o FRICE $7.50 OUR PRICE — $343 $4.75

KOLSTER T. C. A. PUSH- PULL INPUT
245 Push Pull JENSEN SPEAKER AUDIO

Electro-Dynamic TRANS-
AMPLIFIER gl 0700 ' FORMER

10 in. “Concert” D.C.
These hum-free units contain suitable Standard rop r_m“_,“

List Price 815

Resl Ohn

Lot orm = A < !
11'“““" ';?..'cr h u:.j:.:-’ T $13.95 Act  quickly. Quantlty :

ilmited $8.95 7 : Victor ABC Power Transformer

pusli-pull  tran-formerz  and connect - P ,,_
directly to the :el—no outdide wires 'y
o 2300 ohm tield. 8 ohm voice .= i I
an co A most  atam “EI o of
60 eyle A, €. The amplifie p itakee using [ [0 sy are bullt for 1.0, | 0y st ‘
the 227 in the first an 2 Lluhes o the ) putll PR re- " . b . 2 -
: ;‘rl 7. teh. §1.0 o l ’ L’t L. c “‘ Bamie | prcement with tl really ot ! X ;
Speaker to matt » - LESS TUBES { good speaker are unlimited. Dimensions: 2 ¢ I, oc
OUR PRICE 9

5 OUR PRICE )
Genulr%e Pl-:lLCO Power For wse with =633
ransformers ixed Pigtail Resistors 2245, 1221 and 12280
Phlteo Purt No. 3516, for Phi Models 65. 76, 57, leed gta tubes  Maxnetically
A and ot us [{ "T'ul 3.2 aas, OHMS shiclded preventing hum.
2-243. 1-230. 500 10.000 ~5.000 Can safely be overload-
S o — 1.000 15.000 100.000 ed 3077, High voltages,
former far most standard got 1.500 20.000 125.000 400 volts at 150 mils on
Green anit hluck v 1.800 25.000 1 ) either =side of center
‘I‘ S Rt U (T T 4.000 30.000 s ; lap. TFxtra large case
a own on 4.700 .n"‘_ ?’JO 1 -\l[\‘ ="|l‘m especially  designed  to
Sl o GERGE 2,000 60,000 = Megohms nrevent overheatine.
e: 3% In No. 1—Center tap of 9, 14—
long. i 495468 9 5 1ts) i
wide, 5% in. 7e84 OUR PRICE 45c PER DOZ. No. 2, 4214 volts,
high 99 10a N i in. V. lligh amp.
t and 2—5 V. (280); 3--C.T. Atwater-Kent Condenser & ol h o rimars (110 v,  Slzes 43%x5xe¥ inches.
of High: 3 and 5—High V.: ¥ * ETHALY * Cen be used for any
6 and 10—215 V. (245); 8- Fllter BlOCk No s—Center t of 12 17 power ambplitier using
L_C.T. of 6 and 10; 7 and 9=—2Y; . 3 en 217 315 Tubes.
{227). For Muiel 37 and 38 Sets S0 9. 14— Volts (280
ldexl filtering system for ANY No, 10 \igh 1 B OUR
Sus $3 15 muke A set using 171-A i B 2eRe 81,9
PRICE ;- tube.  Contains proper chokes Yo 6—Centyr t
and high voltage condensers. 5‘3 (‘ ari 2 in. volts high
B & Flexible wire eolored leads e
same as original,
Condenser 10(3 f.Ol' imellasio gl HOOK.UP FREE Catalog—means money to you
Majestic Griren wire to ?R0, black 1o R.F. plate, vellow :‘hl‘rse “rll‘_m'ly a f‘”l’ sm"lllles t;_f l:hef values to
(13 = %3] o 0 to Power Tu late, white t i I io by- e found in our catalog. t is ful! of items on
B” Eliminator llqﬂ o:-jn'n- CJ"H Io'f 2"3(;':: .:‘Lntrlnm: :ohdd too (ﬁ: which vou can make from 504 to 3007 profit.

tector plate. Wire from can lo gronnd. And the hest of them is. they are sound, well
Sz 40 known, trademarked articles you can depend

upon.
Send 200° with the order and articles will he

Replacement for  defective
blecks in ‘*B" Eliminators OUR PRICE
identical in eclectrical character.

OUR PRICE e ) \ " : shipped C.0.D. Order any of the ahove ar-

isties and out |&ch dimensions. l.C,A, Test Leads— n] "‘ £ uru _‘"'r !Ee ticles direet fram this page. Am! be sure to

$2 lo Can also be used in any make man.  Unsurpassed for testing sets and trac norts, | sk for the eatalog. It means money to you!
L] “B" Eliminater as Well as most | opets: and other common defect Ea lly at- RADIO CIRCULAR CO.

power packs tached lo testing mieter or clectrical appuratus. 4oc 225 Varick St. New York City

TEAR IT OUT NOW!

ORDER DIRECT...from this page!

RADIO CIRCULAR CO., 22S Varick Street, New York City

Send for FREE catalog!

]

: Eunclosed find § . This is 2002 of item: listed below. 1 will pay halance upon recelpt of merchandive.

" We regrel thal we cannot aceept orders under $5.00 RADIO CIRCULAR CO. e

R R ——— e —— T gy 0 225 Varick Street, New York City =

~ B P'lease seml me vour catalog of radio bargains 1 can ™

IR § make a profit an =

H n ! understand this ebligates me in ne way. ™
]

] LT TP S SR S S i -

» Na - =

mc - SETR——— r— -

| | B gdiress -

N, = 3
dedruss [ Also please send catalug. @ Ciry State L
------.------.--.-..-..--.----.----.-....--...*-..--....----.--.-‘



5

76

will train you
at home

$3100 a week

“My earninzs in Radio
nre many times greater
than 1 ever expected they
would be when 1 enrolled.
They seldom fall under
%100 a week. If vyour
course cost four or five
times more I would still
consider jt a gooud invest-
ment.”

E. E. WINBORNE

1967 W, 48th St,,
Norfolk, Va.

Jumped from §35 to
$100 & week
“Before I entered ladio
1 was making &35 o woeek,
Laxt week I earned §110
servicing and  =elling
Ruadion. 1 owe my suUccess
to N. It 1. You started
me off on the right foot.”
J. A, VAUGIHN
3107 N. Grand Boulevard,
Grand Itadio and Appliunce Co.,
St. Louis. Mao.

&

$5co extra in & months

»In looking over my
records 1 tind I made 500
from January to May in
my spare time. My best

F/’BIG

RADIO-CRAFT

tofill a

PAY
Radio Job:

If you are earning a penny Iess than §50 a week, send
for my hoek of inforimation on the oppertunities in Riudio.
1t is free. Clip the conpon NOW. Why be satisfied with
25, 830 or $40 a week for longer than the short time it
takes to get ready for Radio.

Radio's growth opening hundreds of $50, $75,
$100 a week jobs every year

I ahout ten years Rudio has grown from a $2.000.000 t
a $1.000.000.000 Jucdustry (ver 300.000 jobe: huve ({?01-3
(.‘rﬂl!m!. IHmtdreds moTe are being apencd every veur Ly jts
continned growth, My men and voung men with the right
trining—the Kind of training [ give you-—are stepping into
Radio ut two aud three times their former salaries.

You have many jobs to choose from

Rroadeasting stations use engineers. eperators, station
managers amd piy $1.200 to $£5.000 ir. Manutaetnrers
continnally need testers, inspectors, fofemen, clEineers. sery-
jce men, huvers, tor jobs paying up to §7.0 A vear. Ladio
opetators on ships enjoy lite, e the world, with hoanl aml
lodging tree. and get good pay hesides. healers and johbers
employ service men, =alesingd buyers, managers. aid pay
£30 to X100 a There d@re many other opporrunities
tov. My bouk tells ¥on about then

So many opportunities many N. R. 1. men make
$200 to $1,000 in spare time while learning

The day you enroll with me I'1l show you how to do 23
johs. common in most every neighboerhpod. for spare time
money. Throughout your ¢vurse 1 scod you information on
gervicing popular makes of sets: I give yon the plang and
ideas that are making $200 te $1.000 for hundreds of N. R L,
gtndents in their spare time while studying, My course is
fanmwous ns the course that pays for itself.

Talking Movies, Television, Aircraft Radio included

Speeial training in Talking Movies, Teleyigion and home
Television experiments. Radio’s uze in_Avixtion, Nervicing
and Melchandising Sets, Broadeasting, Connnercial and Ship
Stations are included. I am s0 sure that 1 can train ¥ou
gatisfaetorily that 1 will agree in writing to refund every
penny of your tuition if you are not gatistied with my

Lessons and Iustruction Serviee upon completing,

64-page book of information FREE

Get yvour copy today. It tells you where Radin’s
good jobs are, what they pay, tells vou ahout my
course. what others who have taken it are doing
and making. Find ont what Nadio offers you,
without the slightest oblisation. ACT NOW!

J. E. SMITH, President

National Radio Institute Dept., 2 CX
Washington, D. C.

§‘$~

—
o

Our Own Home
Pioneer and World’s

week brought me 2107,

1 have only one regret rf

regarding your course
—1 shoubd have taken
it lung ago.”

110YT MOORE
K. R. 3, Box 919,
Indianapolis, Ind.,

[ifetime[niﬁlbymenmiceto-all Qraduates,

Largest Home-Study Ra-
dio training organization
devoted entirely to train-
ing men and young men
for gomd joha in the Radio
industry, Our growth has
paralleled Radio’s growth.
We ovccupy three hundred
times as much toor space
pow as we did when or-
| ganized in 1ult.

Wiy

Radio 7
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Special Free Offer

Scrvice Manual on Trouble Shooting

in Radio Sets Sent Free
Aet now and receive In ad-
ditlon to my blE free hook
‘Rich Rewards in Kadie.
this Serviee  Mupual on

DC. AC. and [lutrery
Operuted sets, Ouly my
students uld  have  this
book In the Dast Now
readers of thl: agazine
who Al the coupon  will
recefve 1t free.  Overcomling
hum. noises of all kinds.
fading =lEnal ol tur

ing. howls osclllatlons.
poor distanee recention. d

torted or uTled  <lenk

poor Audle amd Radlo I"re
quency plifteation ind
other vlial serviee informm-

tion is tontained In it. Get
a free copy Dy muiling tue
coupon below. ACT NOW.

.« NEW Radio Equipment
for Broad Practical Experience

Given Without Extra Charge

With thls equipment you ﬂ

werk  out mamy of the
things you read aboul and
are told how to 4o in
your text books. From it g
you get the vuluuble ox- B
pericnee  lhat el an &
expert  fre a beginner. '}
In a short thne you have
Jearned what would tuke
years 1o lesrn In 1he fleld.
You can test he prin
ciples used in the 23 best Known recelving sets.

am doubling and tripling the
salaries of many

this quick way to |
BIGGER |
PAY

J. E. SMITH, President
National Radio Institute, Dept. 2CX
Washington, D. C.

f want 1o take adrantage of your Specisl Offer.
me your two book
and  Raltery Nets” amd “ltieh Rewanl
understand this does
salesman wlll call

|ena
“Trouble Shooting In INC.. A
In Radie.” I
not oblirate me and that ne

1
L}
)
|
1
]
'
1
]
]
[
'
1 XName . S
]

: UL 2 o 1. PR S

City. State.
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insures

World-W. z'd Peforman ce-

1570 550 METERS-NO PLUGIN COILS

HE phcnomenal ability of Lincoln DeLuxe receivers

to receive stations from every coruner of the globe

is largely due 10 Lincoln Super-Power. The tre-

mendous gain of Lincoln’s highly eflicient circuit

opens a new field for the radio listener. Nalional
and international programs, fascinating foreign lLroad-
casts, short-waves, air-mail, trans-Atlantie phone,—these
and many other features are available to the Lincoln
owner.

From 15 to 550 Meters at the Touch of a Swiich
One of the outstanding advances in radio design of recent
years is the climination of plug-in coils for short-wave
reception. lHaving designed the Del.uxe 10 tune from 15 1o
550 meters, Lincoln engineers perfected an extremely
efficient and ingenious design whereby a siall no-capacily
selector swilch makes the contaets formerly made by the
coil prong and socket contact. A Lincoln owner may change
from broadcast to any one of four short-wave bands by
merely turning the selector switch.
A New Conception of Short-Wave Reception

The application of Lineoln’s mighty power to the recep-
tion of short-waves produces truly amazing results. Sta-
tions half-way around the world come in with eloek like
regularity. Lincoln enthusiasts in the central statles have

repeatedly reported broadceast reception of many trans-

acific stations. The tremendous amplification of the
highly engineered Lincoln circuit is always perfectly con-
irolled in a ehannel less than 10 K.C. wide. A letier from
Alaska reports reception of Mexico, Nebraska and Van-
couver, B. C., all three stations 5 K.C. apart!

Full, Rich, Life-Like Lincoln Tone
Lincoln tone is a revelation of purity and fidelity. Lincoln
experts have designed an audio system that, with cither
riadlio or phonograph pick-up inpui, delivers tone of
astonishing richness and realism. Artificial tone com-
pensalors or eontrol devices are not required 1o bring out
the natural vivid tone of the living artist.

DeLuxe DC-SW-10, Battery Model, Is Extremely Efficient

The Lincoln Deluxe DC-SW-10 is the battery model
version of the famous Delluxe SW-32 deseribed above.
Taking advanlage of the new low drain 2 volt tubes, the
DC-SW-10, when operated from an adequate battery
source, provides exceptionally quiet, erystal clear recep-
tion of both broadcast and short-waves. This model,
although intended for rural or unelectrificd areas, is
finding inereasing favor in congested eity ecommunities
because of its absolute freedom from line noise and elear
life-like tone quality.
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