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A GOLDEN OPPORTUNITY
FOR ALERT RADIO MEN IN

NEXT GREAT INDUSTRY

HE idea of electricians, radio service men and other mechanically inclined

men, servicing Air Conditioning and Refrigeration Units is self-evident and

the thought has occurred 1o some untold thousands ever since air conditioh.
ing equipment has been installed in public auditoriums, theatres, studios, depart-
ment stores, office buildings and manufacturing plams. The tremendously broad
possibilities in this new industry are bound to give emp-'l,,;mem and success to
men farsighted enough to see its advancement and development. We quote an
excerpt from Mr. Hugo Gernsback's editorial which appeared in the September,
1933 issuc of Everyday Science and Mechanics:

I advise young and progressive men to go into the air-
conditioning business during the next few years; because,
this, without a doubt, is the coming industry in this coun-
try. Thousands of small firms will spring up, undertaking
to air-condition private houses, small business offices,
factories, etc. We are not going to tear down every
building in the United States immediately. It will be a
gradual growth; yet small installation firms will air-con-
dition small houses, and even single offices in small
buildings”’

This is only partial proof of the certain success of this new field. Further
assurance is that engineering schools have already added many imporiant courses
on air conditioning to their regular curriculum. Architects and building con-
tractors are giving considerable thought to installation of this equipment in
structures which are now being planned and buils. The beginning of this busi:.css
will probably be similar to the auto and radio industry, but in a few short years
it will surpass these two great fields,

Official Air Conditioning Service Manual

352 Pages
Over 600 Illustrations
9” x 12” in Size
Flexible, [.oose Leaf
B Leatherette Cover

AlIL COUPON

GERNSBACK PUBLICATIONS
99 Hudson Street. New York, N. Y.

Gentlemen: Enclosed you will find my remittance of Two Dollars forl
which you are 10 send me One Copy of the OFFICIAL AIR CONDI. |
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes
oft the press. 1 am to pay the additional Two Dollars to postman when
it is delivered. It is understood that the regular price of the book will |
be FIVE DOLLARS when it comes off the press, and 1 am now paying

TODAY!I

Dept. Rc-754.=

only a pre-oublication price of Four Dollars. l

|

Name - S |
Address = = l
City State. .. 1
(Send remittance in form of check, money order or unused U.S. Postage l

) Stamps. Register letter if it contains stamps or currency.) 1

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being
edited by L. K. Wright, who is an expert and a leading authority on air condi-
tioning and refrigeration. He is a member of the American Society of Refrig-
erating Engineers, American Society of Mechanical Engineers, National Associa-
tion of Practical Refrigerating Engineers; also author of the OFFICIAL
REFRIGERATION SERVICE MANUAL and other volumes,

In this Air Conditioning Service Manual nearly every page will be illus-
trated: every modern installation and individual part carefully explained;
diagrams furnished of all known equipment; special care given to the servicing
and installation end. The tools needed will be illustrated and explained; there
will be plenty of charts and page after page of service data.

Remember there is a big opportunity in this new field and plenty of money
to be made in the servicing end. There are thousands of firms sefling installations
and parts every day and this equipment must be cared for frequently. Eventually
air conditioning systems will be as common as radios and refrigerators in homes.
offices and industrial plants. Why not start now=—increase your earnitgs with a
full- or spare-time service business.

You have the opportunity to get your copy of the OFFICIAL AIR
CONDITIONING SERVICE MANUAL today=at a savinz of ONE DOLLAR.
When the book comes off press. which wnlr be July Ist, the price will be
$5.00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY FUR $4.00.
POSTAGE PREPAID. This is our usual courtesy, pre.publication offer which
enables us to determine the approximate print order for the first press run.
Send us the coup today, together with a deposit of $2.00. When the book
reaches you, you pay the other $2.00.

Here are some of the chapter heads of the AIR CONDITIONING
SERVICE MANUAL.:
Contents in Brief

History of Air Conditioning; Fundamental Laws; Methods of Refrigeration;
Ejector System of Refrigeration; Compression System of Refrigeration; Refrig-
eramts: Lubricating Oils; Liguid Throttle Devices; Servicing Expansion and
Float Valves: Servicing Refrigerating Systems: Control Devces; Thermodynamics
of Air Conditioning: Weather in the United States; The Field of Air Condition-
ing: Insulating Materials; Heat Transmission Through Walls; Complete Air
Conditioning Systems; Estimating Requirements for the Home. Small Store,
Restaurant: Layout of Duct Systems; Starting Up a System; Operating and
Servicing Air Conditioning Systems; Air Filtration, Ventilating and Noise Elim-
inating Devices; Portable Electric Humidifiers and Room Coolers; Automatic
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air
Systetns: Central Conditioning Units, etc.

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street New York, N. Y.
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LEARN RADID IN 10 WEEKS!
PAY iz ewin

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

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

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

4 scene in the big, busy Radio Shops at Coyne. Here you sce

fellows working on real Radios—not reading about them from

books or lessons. This is THE way to prepare for the big-
money field of Radio!

TELEVISION and TALKING PICTURES

Television is already here! Soon there’ll be a demand for TIIOUSANDS of TELEVISION

EXPERTS! The man who learns Television now ean have a great future in this great new

field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE

and learn Television on the very latest, newest Television equipment. Talking Picture and

Public Address Systems offer opportunities to the Trained Radio Man. Ilere is a great new

Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn

Radio Sound Work at Coyne on actual Talking Pieture and Sound Reproduction equipment.

machines and Sound equipment. You learn Wireless Operating on

PREPARE Now and be actual Code Practice gppp;ratus. We don’t waste timep on usgless
theory. We give you the practical training you'll need—in 10

3
1

ready for Radio’s many
opportunities

Forget pay-cuts—lay-offs—unemployment! Don't be tied down to
au untrained man’s future. You NEED TRAINING IN-A FAST-
GROWING MONEY-MAKING TRADE. Here's your chance of a
lifetime to get it! Hundreds of opportunities now open in Radio.
My sensational offer, explained below, makes it possible for you
to START AT ONCE!

The right way to learn Radio is the Coyne way —not by books,
but by actual, practical work on actual Radio, Television and
Sound equipment. Here at Coyne you'll service and operate scores
of modern Radio receivers, huge Broadeasting equipment, late type
Television apparatus, Talking Picture machines, Code transmitters
and receivers, etc. In 10 weeks you ean step into a REAL JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadecast-
ing equipment. You construct Television Receiving Sets and ac-
tually transmit your own Television programs over our mod-
ern Television equipment, You work on real Talking Pieture

short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let lack
of money stop you. Many of our students make all or a good parb
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Trainingistested—proven beyond all doubt. You ¢an find out every-
thing absolutely free. Just mail coupon for my big free book!

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

COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept. 4B-8H Chicago, Iil.

Mail Coupon Today for All the Facts___

|r H. C. LEWIS, President

I Radio Division, Coyne Electrical School
500 S, Paulina St., Dept.4B-8H Chicageo, IIL

Dear Mr. Lewis: Send me your big FREE Book; details off
1 your FREEL Employment Service; and tell me all about your

1 special offer of allowing me to pay for training on easy monthly
terms after graduation.
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CONVERTING OLD RECEIVERS. A good many requests
have been received from experimenters regarding the con-
version of certain old, but still popular receivers, to in-
corporate improved tubes and circuits —for instance,
screen-grid, pentode and multi-purpose tubes, and A.V.C.
operation. In the forthcoming issue we will have pertinent,
definite data and procedure of this type concerning some
of the more widely-used, old-style sets. Service Men who
are more versed in theory will find this information a con-
siderable time-saver in that considerable calculation work
is eliminated for them.

5 TUBE PORTABLE, Portable receivers are in wide de-
mand at this time of the year. And not only are they handy
around vacation time, but they can be counted on to
perform all year 'round in rural districts when line-power
supply is generally unavailable. A small and efficient 5
tube set, all self-contained, will be illustrated and de-
scribed in complete detail, in an interesting article to
appear in the forthcoming issue.
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Service Manager
Earns $200 Month
“Ax Radio Nerviee Man-
ager for  Nterehi's  four
Nashville Ntor my
enrnings are around $200
a  mounth, My .\.ll 15
training cnables me to
kvep our customers satis-
fied,”
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Nashville, Tenn,

$120 a Month

In Spare time
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RADIO AND THE SUN

An Editorial by HUGO GERNSBACK

HEN the ancients were worshipping the sun,

they knew what they were about. Qur pres-

ent good-natured tolerance of past and pres-

ent sun-worshippers might he a little more
serious if all the facts were known.  As a matter of fact,
our entire world and everything that goes with it—
humanity included—is absolutely dependent upon the
sun. If the sun should cease to give out radiant energy
which. in popular parlance. means light and heat. our
planet would become a dead and barren world in a few
generations, with every living thing exterminated at the
end of a few hundred years, at the most, except those in
subterranean caverns, where there conld still be main-
tamed a sufficient degree of heat for a little tine to cone,

Radio too, in a way, is dependent upon the sun. and
the radio engincer of today must cope with various prob-
tems that are created by ditferent solar radiations. Thus,
the Heaviside Layer, an “ionized” invisible film that sur-
rounds our planet some sixty miles up, is due directly
to solar radiation. The sun constantly hombards our
earth with most powerful eclectronic discharges, which
create various electrical effects not only in our atmos-
phere. but in the carth itself,

At the present time we are on the rising curve of the
so-called eleven-year sunspot cycle. Last month, one of
the largest sunspots in recent vears has heen observed :
this particular spot measures some 17,000 miles in di-
ameter, and is a vast hole in the sun’s heated surface,
large enough to hold four globes the size of our earth.
These solar spots, which are vortices or whirlwinds of
tremendous energy, bombard the carth with a titanic
amount of electrical energy, which causes disturbances
on our planet. These disturbances are set up in the
earth’s crust, as well as in the atmosphere, and give rise
to so-called magnetic storms. Tn the atmosphere, the
gigantic disturbances give rise to “static” iuterference,
which affects every radio set, and makes the life of the
radio engincer, in particular, more or less miserable he-
cause, as yet, we have no static eliminator. Nor will
things get hetter during the next few years: for the sun-
spot cycle has its ups and downs, and we are just at the
beginning of the upward swing. The solar disturbances
will get worse during the next four or five years, reach-
ing a peak probably about 1938 or 1939; aiter this, the
solar storms will noderate and conditions will improve,

The last year or so, conditions, so far as radio static
vas concerned, were excellent, and we again had good
DX reception, such as we used to have in 1922 and 1923.
From now on, conditions should not be so good while
solar disturbances are increasing.

This is the first sunspot cycle, since radio broadcasting
started. when it has heen possible to test out short-wave
reception throughout the whole period.  When Droad-
casting first started (that is in 1921) we had no short-
wave reception worth talking about; but in the present
cycle our engineers and research men, as well as radio
fans, shoukl be enabled to accumulate valuable data
about the solar disturbances in their relation to short
waves. It is well known that, at the height of sunspot
activity, hroadcast reception suffers; whether the same
15 the case with short-wave reception, we have, as vet, to
learn, The reason we do not know is that the atmos-
pheric medium or paths that make short-wave reception
possible are totally different from those followed by the
tonger broadcast waves. The problem is closely tied up
to the Heaviside and other atmospheric layers ; and, since
these are dependent upon solar radiation, we will no
doubt learn more pertinent facts during the next few
vears. Much valuable data will be collected, and it is to
be hoped that everyone will join in the study of the prob-
lem. [ven short-wave listeners can give valuable in-
formation by plotting curves from day to day as to
reception of certain distant stations. If, at the same
time, they listen for static aud note the rate of such dis-
turhances, then, at the end of each year, every listener
will have accumulated much valuable data that can be of
great importance to the radio industry for years to come.

It is quite certain that, during the coming sunspot
maximum, static will be unusually bad not only through-
out the summers, but during the other seasons as well.
During the past few years the static has not heen very
bad; and radio engineers devoted most of their efforts
to creating signals powerful enough to over-ride static.
At this particular time, it is to be hoped that radio re-
search men in all parts of the workl will tackle the static
problem in earnest for its solution and, if static during
the next few years gets really had enough, yon may rest
assured that something will be attempted to rid radio of
its old arch-enenty.
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T P'ALO ALTO STATION

One of the powerful Mackay Radio inter-
city radio telegraph stations—near
San Fruncisco,

INTER-CITY COM-
MERCIAL RADIO
SERVICE

AST month a situ-

ation that has

been hanging fire

for some time
came to an abrupt climax. We refer to
the rivalry between the International
Telephone and Telegraph Corp. (also
known as Mackay Radio) and the Radio
Corp. of America for the establishuent
of a nation-wide inter-city radio com-
munication network.

I. T. & T. has been working quietly
for some time, obtaining licenses from
time to time in the large cities. Last
month two more were added making an
even dozen — including Washington,
D. C, Boston, New York, Chicago, New
Orleans, San Francisco, Los Angeles,
Seattle, Portland, Tacoma, Oakland and
San Diego. Their service is similar to
the line telegraph and in fact is han-
dled through the Postal Telegraph of-
fices. The advantage of radio service
is in the speed with which messages can
be sent over long distances, and in the
reduced rates possible compared to reg-
ular telegraph service over these long
distances.

At the same time, their rival, RCA,
has not been asleep on the job but has
just announced the inauguration of a
similar inter-city radio telegraph serv-
ice, and to date they have set up com-
municating equipment between Daston,
New York, Washington and San Fran-
cisco, with a promise that before June
first, Chicago and New Orleans will be
added to the system. This service is
handled through the Western Union
offices, as well as the RCA offices.

The RCA however, have an ace card
up their sleeve in the fact that they are
installing “multiplex” transmitters.
This simply means that three different
messages can be sent at one time on
one wavelength. As each circuit has a
capacity of 60 words per minute, the
total capacity of each wavelength allot-
ted to the radio telegraph service is
180 words Der minute.

There is no doubt that a large field
is open in the transmission of telegraph
messages petween cities over the radio
waves—and it seems that the old ri-
valry between Western Union and
Postal Telegraph is bursting forth with
new fire.

WLW ON THE AIR
FULL TIME

LTHOUGH the
facts and con-
struction of the
new (but tempo-

rarily licensed) WLW giant transmitter

were presented to Ranmo-Crart readers
several months ago, one day early last
month the Federal Radioc Commission
granted a regular license for constant
operation of this 500 kw. station. It
was started up with all due formality

by President Roosevelt who touched a

small electric button, in Washington.

Then for six hours without stop, the

formal dedication continued, present-

ing some of the best talent that radio
has produced.

It will be remembered by the readers
of the first article that this new ‘‘super-
power” broadcast station was built at

560,000 WaTTs
The appearance of the
largest roadio browdceasts

tng station in the

United Statcs.

a cost of almost $500,000 and since it
has an output rated at 500,000 watls,
the cost per watt obviously is $1.00.
More than 5 years elapsed between the
time the station was originally started
until the design and construction were
completed. During the tests, verifica-
tions of reception were received from
all parts of the world. And the original
fears that the tremendous power would
blanket all other transmission for miles
around the station have since proven
to be groundless.

EXPORT OF U.S.
RADIOS UP 138%

Wit Exrorrs Up 1389
Uneele Saqu i3 fust vegaining his foraer
position in the world rwdio trade.

S an indication
that radio is
contributing to-
wards and prof-

iting by, the general up-swing in busi-
ness conditions comes a report fresh
from the pens of the statisticians of
the government.

In the latest month for which figures
are available (in 1934), exports of ra-
dio sets from the United States amount-
ed to a total of 56,335 as compared with
23,681 for the same month in 1933. This
represents the remarkable increase of
138%.

Month Month

in 1934 in 1933
Spain ........00..n 22,085 4,450
Mexico cveeeenaenn 4,284 2,797
South Africa ...... 4,168 488
France ............ 3,443 1.600
Brazil ............ 2,442 2,145
Belgium .......... 1,922 2,724
China «..-coceeree 1,566 547
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IN REVIEW

Tnited Kingdom .. 1.544 209
Argentina .,....... 1,124 108
Portugal ,......... L1090 480
Egypt ..... ssseesse 1086 404
Chile ......vvvvve. 893 19
New Zealand ,..... 841 1,041
Cuba ...o.ieuiun.. 798 66

It is interesting to note that the larg-
est purchaser of American sets is Spain
—in the month referred to, they took
all but 1,596 as many sets as we ex-
ported to the entiee world during the
same month of 1933.

RADIOVOTA EXPER-
IMENT PROVES
PRACTICAL

ALL THOSE WHO WISH T0 | (&ten 7771
VOTE IN THE AFF'IRMATIVE}' .f_NO I.I_,)
PRESS THE YES BUTTON ./

_r'_'_.'

Tue Rabpiovora
We wonder how many cascs of this type

when  the Radiovotu s

widely used!

will be seen

N the June 1934

issue of Ranio-
Crart, on page
721, we an-
nounced a new invention which per-
mits radio listeners to voice their opin-
ion about matters pertinent to radio
broadcasting.

When the invention was first an-
nounced, the inventor, Dr. Nevil Mon-
roe Hopkins, was criticized by the press
for having invented a white elephant
that was not practical and in fact woutd
not work.

Last month, however, Dr. Hopkins’
voting machine was given several prac-
tical tests over station WOR in Newark.
New Jersey. The radio listeners in the
vicinity of Newark were asked to vote
on several gquestions by the simple ex-
pedient of turning on a 50 watt electric

RADIO-CRAFT for JULY,

Radio is now such a vast and diversified

art it becomes necessary to make a

general survey of important monthly
developments. RADIO-CRAFT analyzes

these developments and presents a re-

light bulb at the requested time. Al-
though this is not nearly as satisfactory
as the method proposed by Dr. Hopkins,
it proved satisfactory, as a very definite
change in the power consumption at the
local power lhouse was indicated.

WHO PROFITS FROM
BROADCASTING?

N last month's js-
sue of EnucaTioxN
1y Ranto (a folder
published by the
National Committee on Education by
Radio) some very salient views con-
cerning the broadeast situation in the
U. 8. were given. A few of these facts
are reprinted here for the benefit of our
readers,

“The National Broadcasting Company
made a profit of $1,300,000 in 1932 and
$400,000 in 1933, according to the testi-
mony of its president, Merlin H. Ayles-
worth, hefore the House Committee on
Merchant Marine, Radio and Fisheries.
The Columbia Broadcasting System
showed a profit of approximately $700,-
000 for each of the same two years ac-
cording to one of its vice-presidents,
Henry A. Bellows.

“What a contrast these two American
private companies which control all na-
tional broadcasting in the United
States, offer in comparison with the
British Broadcasting Corporation, The
NBC and CBS receive licenses from the
Federal Radio Commission enabling
them to control the dissemination of
ideas on a national scale; induce the
American public to invest billions of
dollars in receiving sets, tubes and ac-

y ~6————— § 1,300,000 -

PROFITS

1933

NATIONAL
BROADCASTING €O,

1932

1933

CoLuMBIA
BROADCASTING CO.

TUE PROFITS OF BROADCASTING

Even through the depression, NXBC and
RS ghowed a handsome prufit,

1934

view of those items which interest all.

cessories; use—without paying a single
cent for rent—air channels, which now
and forever should remain the property
of the people.

“The American radio broadecasting
practice which depends upon the free
use of the people’s air channels and re-
ceiving sets as the major portion of and
most expensive elements in a gigantic
sales organization, could be likened to
bermitting the free use of the White
House for the operation of a peanut
stand or a liquor store.

“British broadcasting went through
the same growing pains that the Ameri-
can variety is now experiencing. Prior
tn the formation of the British Broad-
casting Corp., the electrical manufac-
turers controlled broadeastiug. The
British found commercial control as un-
satisfactory as we are now fiuding it.”

The views outlined in this statement
are decidedly interesting, However, the
discussion is not so one sided as pic-
tured above. All the facts are presented
on American vs. British broadcasting,
in the March, 1934, issue of Rap10-CRrarT.

- — g

Rapio ItooMm

AT 1ovTEL LeEXiNaTON

Thisg set-up dovs not look much like the
recciver in your home—does it?

MODERN HOTELS
TAKE UP RADIO

NE day last month,
the guests at the
Hotel Lexington,
in little old New

York were pleasantly surprised to learn

that a complete centralized radio instal-

lation had heen installed. So quietly
and efficiently had the work been per-
formed that few of the guests were
even aware that the 280,000 feet of ca-
ble, 830 reproducers and four com-
plete receivers and amplifiers had been
put in.

The installation, one of the most
extensive to be placed in an existing

(Continued on page 51)




——RADIO PICTORIAL—

Thaf much publicized streamlined, stainless
steel train—the Zephyr—of the Chicago, Burl-
ington & Quincy Railroad, which has begun its
exhibition in the large cities of the United
States is completely equipped with a radio
receiving installation. This is the first perman-
ent radio installation made in a train. As
shown in Figs. |, 2 and 3, the receiver is located
on the platform of one of the sections of the
train, while the reproducers are installed ot
the ends of the cars, concealed by decorative
grilles. The aerial for the receiving equipment
is located on the top of the car.—See Fig. 2.

When the regular organ of a church in
Coventry, England, broke down the resourceful
Vicar had a small harmonium, a 5 tube ampli-
fier and two dynamic reproducers installed in
the church so that the congregation would not
miss the organ music. The results were so good
that the Vicar claims that there is no longer
any need for churches to install expensive
organs. The installation is shown in Fig. 4,

At 5 is shown a new development that prom-
ises 1o be a boon to blind people. It is o
phonograph recording which lasts the unusually
long time of 3 hours for a complete record.
Entire books on these records can be heard by
blind persons with the aid of phonographs or
electric pickups used with radio receivers. It
is planned to place these records in libraries.

>

_ SPEAKERS.”
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The applications of radio principles to surgery and medicine have been
mentioned from time to time in RADIO-CRAFT. In radics ever widening
branches, is now included the healing of the sick. A specific example of
equipment thot makes this possible is shown in 6 and 7. Several years
oge while working on a radio transmitter on very short wavelengths,
engineers found that their body temperature was raised so that even
though the actual temperature in the room was close to freezing, they
became warm. This action was studied and subsequently it was found
that the human body absorbed the energy from waves of a particular
frequency. This action hos been used in creating artificial fevers in the
cure of certain molodies. At 6, high frequencies are used to actuate
ultra-violet tubes which are inserted in ear, nose or other body openings
where infection exists. At 7 is the artificial fever machine which utilizes
spark gops, rother thon vacuum tubes for the generation of the high
frequency currents which are applied to the body by capacity plates.

At 8 is shown a new device for locoting the presence of rodium or
radio-active substances. It consists of o vacuum tube device, using o
type 32 tube with o floating grid, which is located in the "“feeler tube"
and a type 30 tube as an amplifier. A visual indication of unbalance on
the meter tells when radio-active substances are near the feeler tube.

The photographs at 9 and 10 show the equipment in the commentator's
boat used in the classical Cambridge boat race. The radio equipment
used on the launch is shown in Fig. 9 and the engineers and commentators
are shown on the launch at 10. The transmitter works on short waves,
which are picked up some distance from the scene of the race and
transmitted by telephone line to “Broadcasting House where they
finally find their way out into the ether.

The photograph at Il shows another way ta make a P.A. system that
can be easily transported to the scene of an event to be "sound
equipped.” This installation was made by a Pittsburgh, Pa. school.

2. 3. ludd M TLepel

Flio Co ‘
! ! rp.; 1L, Connelley
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THE LATEST
RADIO EQUIPMENT

A portable

“M.-G.”

Multi-test unit.

(No.

(No. 466)

467)

PORTABLE MOTOR.-
GENERATOR (No. 466)

A 60 L1 unit

stant output of 110 vV,
250 W, 60 ey, A2 eyele aire
cooled single-exvlinder gasoline
motor, rope starting, drives a
self-excited  generator.  The
ignition systenr of the former
unit is shielded, and the out-
put of the latter is tiltered, to
prevent radio interference.

with a con-

A MULTI.TEST UNIT
{No. 467)

HIGH-QUALITY test in-
strument;  the resistor
tolerance is 19:: and the
moving-coil instrument sen-
sitivity is 2,000 ohms  per
volt. This instrument meets

4 major specifications. Olhm-
»

meter range: Y-ohm to 2
megs,;  individual range: 0-
2000 (ohms)—0.2 (-meg.) -2

self-con-
range: 0-

rnegs. ). thatteries,
tained). Voltmeter
5.50-250-750 V. Milliammeter
ranges: 0-5-50-250 ma. Micro-
ampere range: 0-300. The au-
tomatic sclector switeh con-
nects the meter ouly to the
desired circuit and range.

THE "PORTETTE"
{No. 468)

A 5 TURE superheterodyne
designed for portable op-
eration on a 6 V. battery,
or 110 V., A.C. Measures Tla
Xx 8 x 17% ins lung. uses

one, each, of the following
tubes: 78. 6A7. 6B7, 41 and
1V, Total Dbattery  current

consumption is less than 6A;
on A.C., only 40W.

10

Crystal microphone.

(No.

469

All-wave coil switch. (Na. 470)

f
-

Improved condenser mike, (No. 471)

A "PIEZO-ASTATIC"
ROCHELLE-SALT
CRYSTAL MICROPHONE
[No. 469)

not require batteries

or subsequent adjust-
ment;  feeds  directly  into
high-impedance cireuits. such
as tube grids: and does not
have any background noise.
Case meastnres 1 x 3 ins in
dia. Response characteristie
about 5 db.,, +, from 20 to
6,000 cycles.

OES

A FLEXIBLE COIL-

SELECTOR (No. 470)

4 COlL unit which per-

mits any one of 4 coils
to he connected into eircuit.
A distinet novelty lies in the
fact that the coils are plug-in
type and may be replaced by
others having more desirable
characteristics for operation
in any type of circuit.

IMPROVED CONDENSER
MICROPHON: {No. 471}

HE unit illustrated ecom-
prises a condenser micro-
phone and pre-amplifier. Im-

provements in back-plate de-
sign  result in improved
damping charactervistics that
level off the response curve,
An air valve in the case com-
pensates  harometric  differ-
onees.

11 TUBE ALL-WAVE
RECEIVER (No. 472)

HE ehassis of the receiver
illustrated incorporates tone
control and AN.C. The up-
per frequeney range is 5,500
to 15,500 ke. (54.5 to 19.3 me-
ters, approx.): the lower, 540
to 1,700 ke

11 tube all-wave super.

"“Capacity” wire.

Improved condensers.

(No. 472}

(No. 473)

(No. 474)

New cail switches.

(No. 475)

(555.2 to 176.4 A 220-110 V. adaptor.

(No. 476)

Name of manufacurer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number)} in description under picture.
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S.eW. coil selector.

(No. 477)

Poartable talkies.

(No, 478)

“B™ wibrator.

(No. 479)

“Wide range” amplifier.

(No. 480)

A new deaf set.

Small-space electroiytics,

RADIO-CRAFT

(No. 481)

(No. 483)

for

JUulLy.

meters, approx.), Uses a 2A7,
58, 2A6, 2A5, and an 80.

"CAPACITY" WIRE
(No. 473)

ERELY snip the wire at

a point along its length
that will resutt in securing
the correet capucity value in
experimental and commereial
radio receiver circuits. This
“eapacity” wire, is made by
winding double silk enameled
wire of a small dimension
around a lheavier, double-silk-
covered, enameled wire, It
may be obtained in spools or
in specified lengths, treated
and measured for capacity,

TUBULAR PAPER
CONDENSERS ([No. 474)

HE *“peewee™ types illus-

trated have tinned copper
terminal strips which contact
each foil of the condenser,
These  terminal  strips  are
then soldered to tin metal
washers to which the pigtails
are soldered, This construe-
tion eliminates the condition
of open or Imomentary con-
tact that has been the main
trrouble in previous types. (If
the pigtail breaks off a new
lead may be soldered to the
end washer,)

SHORT- AND ALL-WAVE
SWITCHES {No. 475)
AN improved all - wave

switeh is shown at A; at
B, a short-wave switch. These
single hole mounting switches
are designed for low-resist-
ance contact, noiseless opera-
tion and low capacity hetween
circuits and the ground.

220 TO 110 V. STEP-DOWN

AUTO-TRANSFORMER
(No. 476)
ATIONAL. and interna-

tional requirements for a
device that will permit 110
V.. A.C. radio sets and asso-
ciated equipment to be oper-
ated from a 220 V., A.C. sup-
ply are met by the auto-trans-
fornier shown in the figure.
Standard capacity ratings, 125
and 250 W, on power line

Electric plant.

(No. 4B84)

1934

(No. 485)

Police dictaphone,

frequencies of 50 to 133 ke,
special sizes to order. Radio
set plugs into unit whieh, in
turn, plugs into power line.

SHORT-WAVE COIL UNIT
(No. 477)

NY one of 1 coils connects

into circuit by merely
turning the control knob. Coil
relacements are made by re-
moving the central mounting
serew, Provision is made for
ganging units. The frame is
adjustable to coil lengths.

COMPACT 16 MM.
TALKIE (No. 478)
TWO cases comprise this 16

munl, sound on film talkie,
The amplifier and speaker are
contained in one case and the
projector equipment in the
other. The amplifier is de-
signed for operation on 110
V., A.C.; for operation on 110
V., D.C., a converter rated at
110 W, will be required. An
A.C-D.C. switeh adapts the
prujector motor and lamp tor
universal operation.

NEW "B" VIBRATORS
(No. 479)
MPROVEMENTS in vibrat-
ors for use in vibrator-type
“B” units have resulted in
the production of two designs
(one of which is illustrated),
referred to as the “full-wave,”
and *“self-rectifying” types
for use on 6 or 32 V. The
former type utilizes a type
84 tube (minimum efficiency,
627 ); the latter does not
(minimum efficiency, 70%).
A lead container houses the
unit which, in turn. fits into
a tin case lined with sponge
rubber and fitted with a plug.
Total weight of unit is 2 1bs.

"WIDE RANGE" SOUND-
FILM AMPLIFIER {No. 480)

TIIIS amplifier is entirely
A.C. operated. Incorporates
the following tubes: three
56's, two 2A5's and one 573;
power output, 10 W. Fre-
guency response up to 10,000

(Continued on puge 44)

Replacement condensers.

(No. 487)

Improved sound recorder.

(No. 489)

Small-space attenuator.

(No. 490)




Fig. A
Dotted lines Al, B1l. Cl indicate li

MIRROR
NO.

2

ght beam

courses, and, A2, B2 and C2, refiections.

Fig. B
The photoelectric guide unit, with

its pho-

tronic cell on the top and a buzzer on the side.

LIGHT e i
SENSITIVE /
CELL

ADIO, in its ever widening

branches, has included mnmerous

humanitarian actions and deviees

—f{or example, the many rescucs
at sea and in flooded areas. And now
anothier such service has been added to
the list: not so glamorous as the two
examples mentioned, yet not one iota
less valuable to those poor unfortunates
whom it aids.

We refer to the help that electronic
devices are giving to blind people,

A uniqgue system for guiding the blind
by means of beams of light and a pick-
up device held in the hunds of the blind
person has just been sucecessfully dem-
onstrated by its inventor, J. 0. Kleber,
at the American Foundation for the
Rlind. Completely dispensing with es-
corts, blind persons demonstrated their
ability to find varions offices, climb up
and down stairs and traverse long halls
aided only by heams of light projected
from various locations and reflected by
numerous mirrors. The principle of
the system is the projection of a wide
beam of light from a light source incor-
porated in which are optical lenses for
controlling the intensity and width of
thhe beam., A blind person is guided
within the scope of the light beam by
means of a small portable unit attached
to which is a photronic cell, The unit
containg also a relay, flashlight battery

Fig. C
{nterior of the stairway-beam device showing
the photo cell and light source with the buz-
zer on top.

RADIO-CRAFT

"RADIO DEVICE
"GUIDES THE
-BLIND

Electronic devices have found many uses in
every day life. Here is another very practical
application for the photoelectric cell—that
of guiding blind people. Light beams, cor-
rectly located, form paths which are followed
. by the use of special photo-cell sound units.

A. HALBRAN

and a buzzer. This unit is held in the
manner shown by the photographs on
this page and on the cover. As the
blind person travels along the light
beam, the buzzer on the pickap device
is constantly sounding. 1f, however,
the blind person should stray off the
beam, the buzzer instantly ceases, Then
the blind person stops, moves the unit
arymd until he (or she) hears the buz-
zer, and continues.

The sources of these lizght beams are
placed at strategic points in the vari-
ous halls, stairways and offices and are
so designed that they can be controlled
by a central switchboard. Thus if a
blind person is in one office and desires
to go to another office in the building,
a switeh is turned on which governs all
the beams to that specific location.
Other switches turu on the beams to
other locations, ete.

For going around turns or corners a
very interesting nmiethod is used. for, at
intersections the light beams overlap. or
rather cross one another and the blind
person walking along the beam in one
direction would not know when the
other beam at a turn in the corridor
was reached. To overcome this d¢iffi-
culty, sanded strips are placed on the
floor at a peint immediately in tront of
the peint wlere the beams cross and the
blind person knows, when this strip is
reached, that it indicates a change in

(Coutinued on paye 43)

Fig. D
The switching panel at the American Foune
dation for the Blind. for turning on the beams
between different offices and rooms. An op-

erator turns on the desired beams as needed.

for JULY, 1934



Fig. A
John V. L. Hepgan with his facsimile receiver,

| THE

"RADIO PEN

It is difficult to predict when television will
become a redlity. However, a device which
satisfactorily approximates it, and which
will have a novel use in the home. in connec-
tion with any receiver, has recently been
satisfactorily demonstrated.

C. W. PALMER

ELEVISION, that most interesting
subject for experiment, has received
many setbacks during the past few
years, the chief difficulties at pres-
ent being financing and merchandising,

But even though we have been disap-
pointed by the progress of television in
its pure form, very definite steps have
been made in allied lines. Take for ex-
aniple the radio typewriter, developed
by a group of engineers, one of whom
ir Clyde Fitch, formerly connected with
this magazine; and the radio ticker-
taupe invented by W. G, H. Finch—a
man well known for his developments
in the art of printing telegraph systems;
or the radio *‘writing” systems, such as
the hot air spray and similar systems
developed by RCA in conjunction with
Captain R. H. Ranger.

And now we have another system of
radio ‘““writing” that threatens to be-
cone even miore popular than its prede-
cessors—niainly because of its simplic-
ity, low price and flexibility,

HERE IS5 A PICTURE OF
ONE OCYAVE ON THE
PIANO KEYBOARD

il_*'?'ﬂ'

This is the “Radio Pen,” an invention
by John V. L, Hogan—well known for
his patents covering ganging of coudens-
ers with a common shaft, and more pop-
ularly known as “single dial” tuning.

How It Works

While this new facsimile transmission
system is meant particularly for use in
the home, in conjunction with the regu-
lar broadcast receiver, the engineers
who have perfected it make no pretense
that it will supplant the transmission
of music and entertainment, Rather, it
will aid the latter—with the ultimate
aim of providing something similar to
a radio newspaper (as explained by
Hugo Gernsback in the April, 1934 is-
sue of Rablo-CrarT—“Radio Set Prints
Newspaper”).

The mechanics of the receiving equip-
ment are quite simple. The entire in-
strument is contained in a small metal
box about the size of a typewriter. It
consists, essentially, of a motor which
moves a pen swiftly back and forth
across a strip of paper projecting from
a large roll, The motor also moves the
paper strip up line by line as the pen
progresses. The pen is pulled to the
surface of the paper by a magnetic de-
vice, actuated from a standard radio re-
ceiver (of the broadcast type). Im-
pulses from the transmitter are picked
up and rectified by the receiver and
then actuate the magnetic device.

The motor is run from the 60 cycle
power line, and in the demonstrations
recently this was the only means used
of synchronizing with the transmitter,
In answer to a question by the writer,
the inventor stated that synchronizing
was not nearly as critical as that re-
quired for television, and in fact satis-
factory results can be obtained by sim-
ply using a 60 cycle power line as a
synchronizing means, even if the source
of power for the transmitter and re-
ceiver are not the same. This of course,
is only true if the frequency of both
power lines is kept at 60 cycles and does

Fig. 1
Several examples of the material transmitted.

RADIO-CRAFT for JULY,

not shift considerably. According to
the inventor there is no drifting of the
“image” as in television.

1934

Two types of transmitters have been
devised for use with the Radio Pen.
The early type required the use of mo-
tion-picture film containing the words
or views to be transmitted. This trans-
mitter is still used for announcements
or other material which is repeated
from time to time.

The later type has been arranged so
that it will use pen-and-ink drawings,
typewritten text or printed matter di-
rectly from the paper itself, thus elimi-
nating the cost and delay of pretiminary
processing. This is the system used in
making the abbreviated examples shown
in Fig. 1.

The detail that is possible with this
system of facsiniile transmission is de-
pendent upon the speed of transmission.
For example, in the recent demonstra-
tion of the system (when the samples
shown at Fig. 1, as well as a group of
simple pictures of animals and other
objects, were sent a distance of approxi-
mately § miles, from Long Island City

(Continued on page 39)
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Fig. B
Pictures being sent on the special transmitter.
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.. FLYING “BLIND"

“Ceiling zero, visi-
bility zero,” radio-
phones the airport,
With a radio bea-
con to guide him,
the pilot securely
wings his way.
Radio warns him
of weather ahead,
brings him to his
destination, and
guides him to a

safe landing. United Air Linces photos

From coast to coast the air is throbbing with
radio messages, guiding our airliners, unseeing
and unseen, through fog and darkness.

Did you know that American air lines fly daily
farther than six times around the world? Forty
percent of their flying is done at night. Millions of
miles are flown "blind" each year, for whatever
the weather, the mail must go through, schedules
must be maintained. This brilliant performance
was made possible by extensive use of radio aids.

DISTANCE & N
‘ |ND|CAT9&';=;=.===~'._'

et

"COURSE

f/

Blind landing requires only the two instruments shown above.
0. S. Dept. of Commerce photo.

Both the direction of the airplane and its proper oliding path are
shown on the instrument above. (1) on course; (2) too low and
to the left; (3) too high and to the right.

“U. S. Dept. of Commeree phato.

in the clouds, steadily winging her way through
fog to the home airport. And, one might add,
“on schedule”—thanks to radio.

The extent to which commercial aviation depends on radio
for maintaining its schedules regardless of weather is insuffi-
ciently appreciated by the general public. As a matter of
fact, it is not an exaggeration to say that radio has made
commercial aviation possible—because a transportation sys-
tem is valuable to the public only in direct proportion to the
regularity of its schedules, and radio is the only means of
guiding aircraft unerningly through fog and darkness. Even
the low-lying ground fog, that last enemy of schedules, was
at last conquered by the ubiquitous radio.

While the mechanical process of “blind,” or instrument
flying does not rely on the aid of radio, the mere fact that
the pilot is able to fly level and maneuver his ship without
seeing the ground will not bring him to his desination, nor,
indeed, even tell himm where he is. From ccast to coast
stretches a mighty network of radio beacons, guiding air-
craft on their rounds; from coast to coast invisible radio
waves carry their terse messages, by voice and code, as the
speeding ships talk to their airports. From leaving the
ground until they land again, the pilots are in constant com-
munication with the ground. The steady note in their ear-
phones tells them that they are on course: periodically, on
this same frequency, Federal weather stugious cut in and
broadcast their reports. A turn of the dial, and the pilot
is in touch with the radio system of his own air line; every
twenty minutes he reports his progress, receives instructions
to change his altitude or course to avoid bad weather or pass
in safety other airplanes which may also be flying blind on
the same route. And when the destination is near, taxicab
and hotel reservations are radiophoned to the terminal. In-
deed, radic makes commercial aviation possible.

While it is possible to fly an airplane without a single
instrument as long as the pilot cah see the ground, safety
in flight is obtained only through accurate knowledge of the
functioning of all units of the complex piece of machinery
comprising the modern air liner, and in prompt warning of
any irregularity. For this reason, a number of instruments
are carried, which can be divided into three groups; engine

" N INSTRUMFENTS, on beacon, on course,” drones
the laconic message from an air liner somewhere

Fig. 1—The Department of Commerce radio installation for blind landings,

at Newark Airport. (1) short-wave landing beam station; (2) runway

localizing beacon; (3) approach marker beacon; (4) boundary marker

beacon; (5) spatial gliding path formed by constant field intensity below

the inclined landing beam; (6) point of contact with the ground: (7) moni-

toring and two-way communication equipment; (8) remote control stations;
(9) control cable.

U. 8. Dept. of Commercs Dhuta
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BY RADIO —

Radio daily accomplishes the seemingly

impossible, guiding pilots through opaque
nothingness to their invisible destinations.

On the New York General Post Office is
carved an inscription: "Neither snow, nor
rain, nor heat, nor gloom of nights stays these
couriers from the swift completion of their
appointed rounds." This story tells how radio
helps our air lines to maintain this proud motto.

HENRY W. ROBERTS

All conditions of blind flying can be simulated by this trainer. *‘Radio”
signals are sent by the instructor at left, Cusey Jones School photo,

group, flight group, and radio group. We are primarily
concerned only with the third, or radio group, but a working
knowledge of the flight instruments, and their Himitations,
is necessary for the proper understanding of the functions
performed by the radio instruntents.

The Flight Instruments

The purpose of flight instruments is to permit maneuver-
ing without seeing the ground, as ordinary senses do not
function correctly without a point of reference outside the
airplane; even the sense of gravity is lost, as centrifugal
forces many tinies stronger than the earth's pull act on the
pilot once the 200-mile-an-hour airplane gets out of control.

The most important btind flying instrument is the arti-
ficial horizen. consisting of a vertical axis gyroscope and a
system of air jets and pendulum vanes, to correct for pre-
cession, which indicates the attitude of the airplane in rela-
tion to the surface of the eurth. The furn-and-bunk indi-
cator, somewhat similar in principle, consists of a small
gyroscope operating a vertical pointer, which indicates the
amount and direction of turn; while the ball-and-tube level
below the pointer shows if the airplane is correctly banked
for the turn, centrifugal force keeping the ball at the bot-
tom. The rate of climb indicator shows the true rate of
ascent or descent irrespective of the attitude of the airplane
in reference to the ground; the instrument consists of a
sealed metal case with a capillary leak tube, within whieh is
placed a sensitive diaphragm cell, connected with a pointer
on the dial. As the airplane rises or descends, the pressure
on the diaphragm changes instantly, while the pressure in-

(Continurcd on page 37)

Fig. 3—Below.
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Fig. 2

A simplifled diagram of a radio range beacon, and how a pilot finds the
alrport “blind.”” See text for details.

Below Is a runway localizing antenna as de-
vetoped by United Air Lines engineers.
United Alr Lines photo

At left, plan view of approaches to Washington airport, showing the radic range beacon and two

marker beacons giving definite location to the pilot fiying blind.

At right, field intensity diagram
of the arrangement, showing how the marker beacon signals are superimposed on the range beacon.
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INTERNATIONAL RADIO REVIEW

Fig. A
The new midget tube compared in size with

a normal sized cigarette lighter.

NEW ENGLISH MIDGET TUBES

N an advance notice from the Marconi-

phone Company, Ltd.,, to Rapio-Crarr,
two new tubes just released on the Eng-
lish market were described.

These two tubes are identical in ap-
pearance, both being unusually small in
size—only 23; x 1 in. in diameter. They
are both triodes, one having an ampli-
fication factor of 15 and a plate inmpe-
dance of 30,000 ohims, and the other an
amplification of 5 with a plate impe-
dance of 12,500 chms. The filament of
both are the same, operating at 1 volt
and consuming .l-ampere.

Another outstanding feature of these
tubes is the base. As shown in Fig. A,
there are no prongs on the bottom of
the base—side contacts being substituted
for the usual pins. This reduces the
over-all size, increases the strength and
in future multi-element types perniits
the use of more contacts than the pin
construction. We predict that this type
of base will find great favor and will
ultimately be adopted by American tube
makers.

The small size of these tubes, com-
bined with their low filament and plate
requirements makes them especially
suitable for portable work; for portable
receivers, deaf-aid amplifiers, police
“personal’ receivers, etc.

These tubes are constructed with a
glass envelope, but a seal between the
glass bulb and the base is of the same
type of construction used in the Catkin
tubes (Rapio-Crart, August, 1933, page
75).

WIDE-FREQUENCY SPEAKER

ECENTLY, in radio engineering cir-
cles, all over the world, unusual in-
terest has been given to the transmis-
sion and reception of high quality pro-
grams. For example, several months
ago, we ran an excerpt from WIRELESS
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HERE is what the radic experi-
menter has been wanting for a
long time—a semi-technical re-
view of the thousands of new
ideas which are continually ap-
pearing in overseas publica-
tions. Each month there are re-
ceived at the offices of RADIO-
CRAFT hundreds of daily, weekly
and monthly magazines orig-
inating from all over the world.

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

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

Fig. B, above; Fipg. 1, below.
The two-cone wide-frequency dynamic speaker.
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Fig. 2
This hearing aid is cleverly hidden in a pair
of eye glasses. Note the windings.

WonLn deseribing a new dynamic speaker
with o ecrimped voice coil to equalize
the electrical and mechanical impe-
dance so that the high frequencies would
not be attenuated. With this repro-
ducer, uniform response up to 10,000
cyveles was claimed.

And then there were the miuch pub-
licized experinients of the Bell Tcle-
phone Laboratories in “The Third Di-
mension in Musie”"— (Ranio-Crarr, May,
1934, page 654).

Almost in step with our progress along
these lines, the British have placed a
new, and somiewhat similar reproducer
on the market. As shown in Figs. B
and 1, this speaker has a subsidiary
free-edged cone inside of the main dia-
phragm and mounted securely to the
edge of the voice coil. The large dia-
phragm reproduces frequencies up to
4,000 cycles, and the small cone repro-
duces most frequencies above that fre-
qguency. The distribution at high fre-
quencies is much wider with this type
of construction than would be the case
if the energy were radiated from the
large diaphragm,

According to the description in Wirk-
1.Ess WorLp, measurements show that
the response is substautially flat from
about 70 to 8,000 cycles, and that there
is an appreciable response at 12,000
cycles.

This speaker combines in one unit
the system suggested by the writer in
the article “Twenty Ways to Improve
Your Radio Set” in the April 1934 issue
of Ranto-Crart, in which it was sug-
gested that a separate speaker of the
dynamic or piezo-electric variety, espe-
cially made for high frequencies could
he added to an existing set to improve
quality.

NOVEL AID FOR THE DEAF

UITE a few years ago, Hugo Gerus-
back invented a device to aid the
near-deaf, which he called the “Oso-
phone.” This unit consisted simply of
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Fig. C
A German version of how a car sct should
be made, It contains a "B unit.

a phone, of unusual construction, the
Haphragm of which waz cquipped with

a hakelite picce that was gripped be-
taren the reethe This device carried
sound vibrations to the inner car by

boue conduction,

Since then, many bone conduction de
vices have been developed, some  of
Rhiceh are in constant use by persons
with defective hearving.,

A recent issue of Avarirr WikknLess
magazine contained a desceription of a
novel type of hone conduction device,
This is shown in Fig, 2, It consists of
a pair of eye glasses, the rims of which
are wound with a grear many turns of
fine wire over a soft iron eore. The
corc ends in {wo fiat pole-pieces, P and
P1, which actuate thin diaphragns over
the poles, These magnetic diaphragms,
which also act as the nasal clamp of the
tlaszes conduct the sounds to the bone
at the bridge of the nose,

This is an ingenious way to conceal
the hearing aid, as a suspension cord,
C, can serve the double purpose of car-
rying current to the phones and at the
fame time act in the usuul capacity as
a supporting cord for the glasses.

RADIO-CRAFT for JULY,

A GERMAN CAR SET

N Fig. C, is shown a German version

of how a car sct should be made.
Thix is the new Telefnuken receiver,
As shown, it is somewhat dilferent from
the Anierican types, with its sloping
punecl extending in front of the instru-
ment panel of the car,

The zet contains four tubes and has
i BT uanit in the metal cabinet o that
the entive power supply for te is
obtained from the car storage battery.

Rl

HIGH-FREQUENCY METAL

RECTIFIER
EVERAL times in this departiment,
we have painted out the use  of

wetal-oxide rectifiers for se as sceond-
detectors in superheterodyne  sets and
similar uses. 1owever, up to now, these
detectors have been litnited in their ap-
plication because they could not oper-
ite on freguencies as high as the broad-
cust band,

Now, however, the frequeney range
has been increased so that they are
ctlicient as detectors on frequencies np
ta 1500 Ke.  This s<hould enkarge their
nsefuness as many of the seis u=ed in
Furope utilize T IRF, circuits: the su-
perheteradyne being less popular over
there than in the Ul S,

A MULTI-CIRCUIT SWITCH

RATHER interesting  switeh  ap-

peared recently in Justelbriete
der Drahtlosen, a magazine puldished
in Germany. Designed particularly ror
all-wave sets, this switeh has nmumerons
contiacts and switching seetions, but re-
tains a low inter-contact cupacity,

The switching is accomplizshed hy a
series of cams on the switeh shaft, This
permits a very flexible control, as cams
ot different shape can be us=ed to close
individual contacts at any desired point
on the cirenmference of the dial pointer.
In other words, instead of using cams
with a single extrusion, as shown in
Fig. 3, cams with two, three, four or
evenr more extrusions ciu be used,  Al-
0 different cams ean be used on indi-
vidual sections so that the contacts can
be c¢losed at any given point on the dial
imd remain closed for any desired are
of the dial,

(Continued on page 48)

— .

Fig. 3, above
A cam-operated multi-section switch,

Fig. D, left
The metal-oxide detector for high frequencies.
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Fig. E
The modernistic add-on cabinet assembled.

—

Fig. F
The parts that make up the cabinet above.

\I
B

Fig. G

A special set-up of the 2 cone reproducer.

Fig. H
A transverse-current carbon microphone.
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A RADIO-CONTROLLED BOAT

Interest in that fascinating application of
radio, termed radio-dynamics, is being re-
ceived. It pertains to the control of mechani-
cal devices, from a remote point, by means
of radio apparatus. Asimple and very easily
constructed radio controlled model boat is
herewith described. The receiver and trans-
mitter are of conventionel design; the special

equipment can be easily built.

The completed model, with hatches open to show apparatus.

S R. H. PACKARD

HERE are, without question, many
experimenters a nd constructors
who delve into every phase of radio
research or comstruction, The sub-
ject of this particular experiment, which
incidentally proved very practical and
satisfactory, is called *radio-dynamics,”
and pertains to the control of mechan-
isms by means of radio. A model sail
boat, or yacht (a “ketch,” to be exact),
was built so that it would satistactorily
incorporate certain other mechanisms
that were essential to operate and con-
trot it from a remote point. A radio re-
ceiver of standard material was con-
structed and installed; three tubes be-
ing employed, comprising detector and
two audio stages. As a matter of fact,
the receiver is a standard regenerative
affair—no special tricks included, since
none are necessary—which may be
found in use almost any where. A spe-
cial relay of extreme sensitivity was
constructed, operated by the output of
the receiver and which in turn controls
the piloting or maneuvering of the boat.
The following is a complete descrip-
tion of the various components neces-
sary, their construction, and final 0Dp-
eration when installed.

The Control

There are at present four separate
controls in the boat: (1) rudder to port;
(2) rudder to starboard; (3) sheets

Equipment

filament current supply. The complete
unit including batteries can be easily

hauled in, and; (4) sheets played out.
These are performed by pressing the

key or push-button at the transnitter
1, 2, 3, or 4 times, respectively, with
one dot to stop any of these operations.
A selector switch within the boat acts
on the impulses from the receiver and
makes the proper electrical connections
to earry out the desired operations.

The transmitter is a conventional,
modified tuned-grid, tuned-plate oscil-
lator operating on 80 meters, unmeodu-
lated, and keyed in the negative plate
return lead by means of a push-button
on an extension cord for convenience;
it feeds a half-wave antenna. It uses
a type 71A tube with two 45 V., “B”
batteries for plate supply and a small
home-made 6 V. storage battery for the
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Fig. 2
Location of equipment in model boat.
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Fig. 1
Schematic wiring diagram of receiver and control mechanism,
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built into a 5 x 8 x 11 in. carrying case,
weighing only 16 lbs., although at the
present time the set is not extremely
compact.

The interrupted radio waves radiated
by the antenna of the transmitter are
picked up by the antenna on the yacht,
a single wire running between the masts
and down to the bow, with the tead-in
carried to the detector stage of a 3 tube
short-wave receiver. Referring to Fig.
1, it is seen that the first stage is a re-
geherative detector, regeneration being
controlled by a variable tickler coil so
that the circuit is in an oscillating con-
dition. The incoming radio-frequency
signal heats with the local oscillation,
giving an audio frequency signal which
is amplified in two transformer-coupled
stages, the last of which acts also as a
rectifier since its grid is biased to plate-
current cut-off by a “C’” battery. When
a signal comes through the rectified cur-
rent trips a sensitive relay in the plate
circuit of this tube closing a contact
in the exterior circuit, and when the
signal ceases, this contact opens.

The relay is made by winding 24,000
T. of No. 36 wire on a transforner core
to make a horseshoe magnet. It has a
resistance of 500 ohms with the 2 coils

(Continucd on page 40)

Fig. 3
The 3 tube receiver and relay.
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A SET SENSITIVITY TESTER

An oscillator when properly understood and

used is one of the most versatile instru-
ments in the equipment of Service Men.
One built along the lines described in this
article will permit a higher standard of effi-
ciency, besides adding that
engineering touch, in repair work. Some of
the possible uses of this tester are:

(1) Checking efficiency of repaired

receivers.
(2) Comparison of sets.

(3) Aligning tuned and 1.F. stages.

(4) Tube testing.

esssssssssssssss J, T. BERNSLEY m—

SCILLATORS have bheen ex-

tensively used by Service Men,

but not all of them fully realize

the number of uses to which
these instruments can be put. In a
laboratory, the oscillator is one of the
most versatile instruments, being em-
ployed for most major engineering op-
erations in design and measurement
work. In servicing work, most men
simply use it for aligning receiver
stages. By a few simple changes, (or
if desired this complete unit can be
constructed for less than five dollars,
excluding meters) the oscillator that is
on hand can be made so that it will per-
form any of the operations to be de-
scribed.

Construction

sim-
self-

Fundamentally this “tester” is
ilar to any oscillator. 1t is a
modulated oscillator employing a type
30 tube, batteries and everything self-
contained, but includes an (-1 ma. mil-
liammeter in the plate circuit to indi-
cate the existing output when the oscil-
lator switch is turned “on.” The reason
a meter of this range is eniployed is
not only because a tremendous output
is not really essential, bhut because
“high"” output is not desired for check-
ing the sensitivity of a set. Due to the
low plate voltage applied to the tube

Fig. B
Internal view. Few parts are necessary.
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rofessional

(45 V. maximum, although 2215 V. is
sufficient in most cases) the plate cur-
rent will never exceed 1 ma. and may
be regulated by the filament rheostat
which is included in the design of the
unit. In actual use, when testing an
average receiver, a plate current of 0.4-
ma. was sufficient to produce a sizeable
output reading on the output meter.

The frequency range is from approxi-
mately 100 ke. to 1,500 ke, the higher
frequencies being harmonics of funda-
mental frequencies in the tuning range
of the coil and condenser. Although the
coil used in the construction of this os-
cillator was from an 1.F, transformer
whose peak was 350 ke. (and from which
the padding condensers were removed),
the required coil may be easily con-
structed and all details are shown in
Fig. 2.

The value of the coupling condenser
in the output (plate) circuit which con-
nects to the receiver should be low.
Approximately 50 mmf. will be sufficient

(Continued on page 52)
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Fig. A, Checking a receiver's efficiency!

Fig. 4, below.
Calibration chart for oscillator.
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Fig. 3, above.
Broadcast stations and calibration.
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IMPORTANT FACTS ABOUT THE NEW

ALL-WAVE ANTENNA SYSTEMS

T i 1
e we U0l
-

Fig. A
A “double doublet’ antenna kit.

ADIO sets have received the concentrated considera-

tion of the entire radio engineering field until, today,

we have highly-perfected “all-wave” receivers designed

to enable us to grasp invisible hands that extend
from foreign climes across the seven seas.

Vacuum tubes, too, have received specialized attention so
that, now, we even have “all-wure” tubes—etectronic units
of superlative design which, incorporating such ultra-modern
characteristics as we find in the new type 1C6 tube, meet
the exacting demands of this latest and most enchanting
service.

But what has been done about improving that bottle-neck,
the radio antenna—the radio receiving set’s source of broad-
cast energy? Perhaps some of the owners of all-wave sets
who read the following data will be greatly surprised to
learn that a good 1 tube set may *‘run rings around” their
fine, new multi-tube receiver, “with all modern improve-
ments.” simply because the former instrument is used in
conjunction with an efficient antenna systemn, in contrast to
the latter, 1934 set which is using an out-moded, 1904 an-
tenna sy¥stem! (In this connection, see Fugo Gernsback’s
editorials, “All-wave Sets,” and “Radio Noises,” in the Janu-
ary and June, 1934 issues of Ranin-Crarr, respectively.)

Hefore we go a single step further, let us state without
any equivocation—it is sad but truc. that only a very elabo-
rate or intricate antenna arrangement, involving substantial
costs, will meet the specification for an ideal all-wave an-
tenna system. However, there is good news in the fact that
a most amazing improvement in noise-free and reliable
reception of over-seas radio station programs may be effected
by utilizing the very latest developments in all-wave antenna
installation technique.

Types of All-Wave Antennas

Leaving technical comments aside for the moment, let us
consult a listing of the 7 most suitable, new all-wave antenna
designs, in their respective order, as follows:

(1) Double doublet (Figs. 1 and A).

(2) Inverted-L. with unshielded tead-in (Fig 2).

(3) Doubtet with transposed lead-in and tuned or un-
tuned impedance-matching transformer (Figs. 3 and B).

(4) Doublet with transposition-cable lead-in and no im-
pedance-matching transformer (Figs. 4 and C).

(5) Inverted-L or T-type, with transposition-cabte lead-in
and no impedance-matching transformer (Fig. 5).

(6) Doublet with twisted-pair tead-in and broadcast—
short-wave change-over switch (Fig. 6).

(7) Composite Marconi and Hertz antenna (Fig. 7).

An illustration of each type of antenna installation, accom-
panied by a discussion of its characteristics, is not quite
sufficient material to enable the average radio set owner to
adequately determine the most suitable type to meet his
individual rquirements, However, reference to Fig. 9 will
start the radio man on the right foot; Figs. 2 to 8 are shown
and described in Part IL
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PART |

Throw away your "1904" antennal Install a "1934" type!
Result: satisfactory, noise-free all-wave reception of foreign
radio programs. The author describes the ""double doub-
let'" and other up-to-date antenna systems that result in

marvelous reception on 16 to 550 meters.

—

Although there are only two fundamental types of an-
tennas—the Hertz, which does not require a ground, and
the Marconi, which does—there are numerous variations of
these. The probtem, then, for efficient “all-wave” reception
is to find the most suitable design that will result in maxi-
mum signal strength and minimum interference—the two
go hand-in-hand-—on wavelengths from about 16 to 550 meters
(approximately 18,750 to 550 ke.), or cven morc (late “short-,
ntedium-, and long-wave” sets receive wavelengths as high
as 2,000 meters (about 150 ke.}; the longer range includes
many high-power foreign stations).

Antennas for “Ground” and “Sky” Wave Signals

Transmitted signals of any wavelength are known to
divide into two components—the “ground” wave and the
“sky” wave. The ground wave remains close to the earth’s
surface, providing reliable service only over short distances
from the broadcast station. A grounded antenna, the Mar-
coni inverted-1. type shown in Fig. 9B, is especially suitable
for ground-wave signal reception. Increased signal strength
is obtained by increasing the lengtlh of the long flat-top.
This type of antenna lacks sharp resonance peaks and there-
fore is only broadly resonant. The major direction from
which signals are received by the tong flat-top portion of the
receiving antenna is indicated in the figure by a horizontatl
arrow (the receiving equipment is indicated by detector
Det., and the transmitting, by spark balls S and gener-
ator Gen,).

The sky wave, on the contrary, travels up to the semi-
conductive envelope that we now know enshrouds the entire
earth at a considerable distance and is reflected back to the
earth's surface at an appreciabte distance from the station.
With short-wave signals, the sky-wave usually does not
return within the radius covered by the ground wave, result-
ing in a so-called dead-spot region within which reception is
impossible or extremety unsatisfactory. The length of the
region wherein such conditions are effective is known as
the “skip distance,” varying greatly from day to night and
from summer to winter approximately as shown in Table L

An ungrounded antenna, the Hertz doubtet-type shown in
Fig. 9A, is especially suitable for sky-wave signal reception.
Although no more effective than a correctly-instalted in- .
verted-L, type on wavelengths to which it is not tuned, the
doublet antenna is extremely efficient in the region of the

Table |
Frrrer OF TiMe OF Day AXD Srasox ON SuontT-Wave RECEPTION

Wave- Ground- Sky-Wave Reliable Range
length Wave Range Miles (Summer) Miles (Winter)
(Meters) (Miles) Noon Midnight Noon Midnight
100 (1] oo GOy 100 2 500
40 75 100-200 250-5.000 200-600 400-*
g1 [HY) 200-700 1.000.¢ 500-2 000 1,500-*
Ry 50 300-1,000 1.500-* 6GO0-3, 0010 2,000-*
19 on 400-2,000 2.000-* 900-4,000 X
16 16 T00-4,000 X 1.500-* X

(*Unllmited distunce, X ordinarily cannot be heard.)
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pronounced peaks which occur at its
resonant and harmonic frequencies. Al-
80, the doublet is highly directional, and
Teceives bhest from directions at right
angles to the direction in which the
wire is stretched, as indicated by the
vertical arrows in Fig. 9A. The diree-
tional characteristic of a doublet whose
two wires or "dipoles” N and Y rum in
& straight line north and south, let us
say, will be directional east and west.
Now, by tilting the doublet so that the
south end, for instance, is low and the
north end is high, an added directional
preference to southern signals will be
cbeerved,

When sections X and Y are not run
in cxactly the same direction, or their
lengths are uncqual, the doublet effect
is reduced, the directional preference is
changed, and the antenna system begins
to function as an aerial and counter-
poise. In the latter instance, with the
counterpoise immediately beneath and
parallel to the antenna, the spacing be-
tween counterpoise and aerial should
be no lesg than i the height of the
antenna above ground. The main points
to be remembered in erecting such a
modified or folded doublet, are: (1) the
space |partially enclosed by the two
sides of the antenna system is noise
free, and; (2) the transposed lead-in
should be connected as high up as pos-
sible.

Man.-Made Interference Limits
All-Wave Reception

Checking hack at this stage of our
analysis we find that there are 3 out-
standing characteristies of the doublet
antenna, to wit: (1) resonance at the
lundamental and harmonic frequencies;
(2) high directivity, and; (3) pick-up
and lead-in sections of the antenna sys-
tem maintain their functions independ-
ently of each other. These character-
isties especially recommend the doublet
for quiet reception of distant stations.
Although reception on the short wave-
Jengths is less affected by “atmwospher-
ics” (natural static) and good results
may be had in midsummer even during
a thunder storm, the retersc is true
where the interfercuce is man-made.

Electrical machinery such as trolleys,
dial telephones, motors, electric fans,
automobiles, airplanes, electrical appli-
ances, flashing signs and oil Dburners
create far more interference to recep-
tion of the shorter-wave signals than to
reception of programs in the “stand-
ard” broadcast band of 200 to 550 me-

TRANS, GEN. TRANS. REL.
—
GEN.
{\
+ = DET.
. , . ~ (=]
s s
x
DET. Y 1
REC. GND. -7 TN
~A- -B~ GND.
HERTZ "DOUBLET" MARCONI “INVERTED =L *

Fig. 9
Fundamental antenna systems.
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The new ‘‘double doublet™ all-wave antenna installaticn,
ters. In tests it has been noticed that The Lead-in of the Doublet Antenna

stray conductors such as antenna wirces,
and power lines, re-radiate noise jnter-
ference that has been radiated at a re-
mote point and picked up by these con-
ductors; this demonstrates the need to
keep the flat-top or dipole section of the
Marconi or Hertz antenna system, re-
spectively, as far as possible from such
wires.

If necessary, where the local inter-
ference covers a considerable area, it
may be advisable to locate the antenna
400 or 500 ft. away—perhaps on another
building—, running only a shietded
lead-in or a transposition line through
the area of interference.

Locating the antenna at a point re-
moved from sources of interference is
very  dmportant, inasmuch as the
strength of broadeast signals received
Jrom a rconsiderable distance varies al-
niost directly as the distance—whereas,
local interference signal strength varies
as the square of the distance. Thus, by
placing the antenna 20 ft., instead of
10 ft,, for instance, from a source of
local interference the ratio of broadcast
signal strength to interference signal
strength is improved approximately 4
times.

To still further improve the signal-to-
noise ratio, place: the antenna as high
as possible, By so doing, two desirable
results are secured: (1) an inerease in
height means getting the antenna fur-
ther away from sources of noise, and;
(2) the greater the height, the greater
will be the signal pick-up.

Finally, to receive the most distant
stations, sccure an even higher signal-
to-noise ratio by being carefnl to install
the antenna in a location isolated from
nearby wires, trees, building wals,
roofs, etc. Such objects reduce the effi-
ciency of the antenna system by absorb-
ing signal energy before it can reach
the antenna,

1934

The doublet antenna provides maxi-
mum signal response on signuals of a
wavelength which has a certain rela-
tionship to the length of the flat-top
portion of the antenna system, and this
characteristic ordinarily is unaffected
by the length of the transposed twin-
conductor R.F. transmission line that
constitutes the lead-in. For best results
on ¢ given warelength the lengths of
dipole sections X and Y, in Fig. 9A,
should each be 14 of the desired wave-
length, This exact length for the di-
poles of the doublet is conveniently ob-
tained Dy dividing 492,000 by the de-
sired frequeney in ke, and multiply-
ing the result by .95, for accurate fig-
ures on wavelengths of 20 meters and
above. The result is the length of the
flat top, in feet; this length is now
halved by breaking the length with a
strain jnsulator placed at the exact cen-
ter. Of four dipole ends thus formed,
two terminate at this insulator and
connect to an R.F. transmission line
or twin-conductor lead-in whose wires
are “transposed.”

The two wires that compose this
“transposition lead-in" are interchanged
every few inches in their respective po-
sitions in order to eliminate the pick-
up of local interference, This reduced
pick-up of noise is due to the faet that
any current set up in one wire is neu-
tralized at the coupling coil or inipe-
dance-matching transformer by the cur-
rent simultaneously set up in the other,
puraltel wire. Of course, if man-made
interference is introduced in the set
via the power line (to which the set is
connected) before even the lead-in is
connected to the set. the antenna system
should not be blamed in this instance
if its correct installation does not re-
sult in more noiseless operation; in
cases such ag this one an all-wave power

(Continued on paye 46)
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NEW AUTO

Auto-radio receivers have improved consid-
erably in design and appearance in the past
few months. Practically all models are now
constructed in single unit fashion, containing
dynamic speaker and "'B"" supply unit. Tuning
controls are improved in appearance and
mechanical construction. The circuitimprove-
ments and tubes used are such as to produce
an efficiency equivalent to that of an excel-
o lent home receiver.

G.E. B-52, duo-purpose radio for automobile or home use. Operates on
auto battery or 110 V. A.C.

| HE auto-radio receiver of a few
vears ago was a crude affair, in
conmparison with present models.
Whereas the old model consisted

of numerous boxes to hold the receiver
chassis, speaker and “B” batteries, and
the tubes were such that very little am-
plification of the meager signal (gener-
|_ ally obtained from most auto antennas)
— - S fed to them was derived; the new sets

Fig. E are practically just the opposite in that

Motorola, Dual 6—Super heterodyne, employs every imperfection existing in earlier
2-78's, 1-77. 1-75, 1-42, and an B4 rectifier  p)4e}s has been eliminated. The latest

or Elkonode No. 53 B’ power rectifier unit, . . L N . R
Airplane type tuning control and dynamic in auto-radio receivers is a single unit

speaker. A tone control is provided to com- with just one or two bolts, at the most,
) Fig. B pensate for car acoustics. necesary to anchor it to the car. Today,
Simply attach plug for 110 V. A.C. use “I3” bhatteries have been entirely done

away with, a “B” supply unit that ob-
tains its power from the car battery
being employed to furnish the necessary
plate voltages. This unit may be either
of the motor-generator type, or a vibra-
tor which chops the 6 V. D.C. (from the
storage battery) into pulsating D.C,
stepped-up by a transformer to approxi-
mately 225 V., A.C. and then rectified
and filtered by a special rectifying tube
and filter arrangement., Some receivers
employ a mechanical rectifier, operated
“in step” with the vibrator “chopper,”

Fig. C

Fig. H

RCA Victor, M105., 4-tube superheterodyne.
Employs a mechanical inverter and rectifier for
“B" supply, thus eliminating a tube.

Fig. D Fig. F
Arvin 25, 6 tubes and 6 In. speaker, 8 Audiola 346, 6 tube superhet, Manufacturer
point tone control. Easily installed. specifies that no suppressors are necessary.

Fig. G, left

Studebaker-Philco. Spe-

cial tuning control ar-

rangement for instru-

ment board or compart-
ment.
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SETS -~ FEATURES

The installation procedure for auto sets has also been refined
considerably. A radio receiver in a car now is a thing of
beauty, in addition to being a necessary convenience. As
suggested in the photographed illustrations below, the tuning
controls may be so located in any one of various places in
a car, that it will contribute to the tuning ease and interior
appearance. Many new cars include radio as standard |
equipment,

Fig. J
Packard radio tuning control in arm rest.

to eliminate the necessity for an extra tube.

Essentially, what has heen, to a great extent, responsible
for the tremendous improvement in efliciency of present-day
car sets is the development of new and improved tubes. Such
tubes as the 6A7, 6B7, 78, and the 41 permit greater amplifi-
cation, larger power outputs at jnitiallv lower plate voltages,
besides a circuit arrangement that enables the tube to per-
form double functions, such as composite first-detector and
oscillator, or second-detector and A.V.C. or LF. stage. This,
when summed up, means simply that a tremendous saving
in tubes is accomplished without impairing the efficiency of
the receiver. In addition, the versatility of these tubes per-
mits the attaining of 3 tube efficiency from one, by means
of multiple functions (outlined) and reflexing. As a matter
of fact, most of the 5 and 6 tube receivers that are manu-
factured are the equivalent of 7 and 8 tube sets of a few
vears ago.

Insotar as reproduction is concerned, the new auto sets
reproduce with a quality comparable to most home receivers.
Some of these new sets employ class At amplification in the Fig. K
final audio stage, so that a relatively large power output is Packard, tuning control on instrument panel.
delivered to the speaker, resulting in ample volume without
“forcing” the volume control until that strained quality or
tone is obtained. Of course, all of the present manutfactured
models include the dynamic type of loudspeaker.

G. E., Model B.52
In Figs. A and B are shown an auto radio set that is more
than an ordinary auto radio; it is made by General Electric
(Continued on page 49)

Fig. 1

A special airplane-type tuning control is installed. with receiver, at the
factory of the Hudson Motor Car Company. It harmonizes with all
other instruments.

Fig. L, above
Standard type installation (Packard), tuning control mounted on steer-
ing column. Set mounted behind instrument boaid.

Fig. M, below
Tuning contro! matched with instruments in Studebaker.
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 AUTO RADIO
¥ INSTALLATION

N STEP witlh the improvements made in auto-radio re-
ceivers in the past year are improved methods for install-
ing these sets and the elimination of motor noisc. The
many thousands of sets that were installed in cars since
this form of car pleasure became popular have served to
increase by a considerable amount the knowledge of car
radio set installers. By this time most installation men
now have a fixed procedure or routine for eliminating motor
noise from certain makes of cars. Unfortunately, despite
this constant experience the amount of labor and detail in-
volved have not been materially reduced, that is, not up
Fig. A until a tew months ago. However, with the introduction of
A modern and well-equipped auto-radio service shop. new devices, designed to materially increase the efficiency
from auto-radio sets and reduce motor noise pick-up, it seems
probable that installation men will no longer dread the in-
installation work in certain types of cars. Their work has
already been considerably lightened by the foresight of pres-
ent-day receiver manufacturers in designing their new sets.
Most car sets employ only two or three bolts at the most to
fasten the complete set within the car. Compare this with
the numerous lioles and bolts necessary to mount the various
units that comprised an automobile receiver a few years
ago, and we can readily realize the tinmie and labor saved
by present improvements,

As regards the routine for ignition noise reduction or
elimination, certain salient operations are necessary with
every car, and from then on, depending on the car, it be-
comes a matter of “cut and try” or “hit and miss” endeavors.
Some of thie very difficult ones sometinies require practically
complete shielding of all low- and high-temnsion wires, in
addition to the suppressors and condensers that must be
installed. It has been noticed, by those actively engaged in
auto-radio installation work, that the following will aid ma-
terially in effectively reducing motor ignition interference:

(1) Bonding and grounding all cables and pipes that

(Photes A and 13, courtesy Halbran)

Fig. B, above
Screened cage for testing receivers in cars;

; | A 8
the screening minimizes external R.F. inter- - b
ference.
Fig. C, below ; . !
A car radio antenna rod. 1 4 i
Photo courtesy, Tobe Deutschmann Corp, 2 .
. 1 -
1 o e 4

Fig. D, above
Device for automatically increasing

C%L“PS‘BLE AADID ' charging rate. Courtesy, A. Il Lynch, Inc. Fig. F, above
ROD ANTENNA ———m— Fig. E, below Standard types of ignition-noise suppressors;
Auto antenna matching-transformer unit. see text for applications.

Photo courtesy, International Res. Corp.

Fig. G, below
Inductive type of suppressors.
Courtesy. A. H. Lynch. Ine,

!

0

@ © |
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SERVICE AND |

HINTS

extend through the “bulkhead’ or “fire-
wall” as it is sometimes called. Also,
in & good many instunees it is heces-
sary to ground (with heavy cable) the
nietal panel which covers this compart-
ment wall.

(2) Connect both “A” wires from
receiver to battery direct, instead of to
ammeter and instrumeut panel (which
seems to be common practice with most
installation men who afterwards won-
der why they encounter so much diffi-
culty in eliminating motor noise.)

B
) c2 l
e L3
| L?} T e q.:t:) i
I L !
I
]
I DEL'ﬂY R3 I|
Mo — = = = e e el 50,0600
| 2] Y 73 1507 OWMS |
- | . ﬁ'& T 8% H 1
[ i = &BuetT ) :
- T - N

] al Llal gyl |

| B 125 /7 rb |
ME I 1100 | |
Fig. 1 | T (6aCW) T Qg | |
N I il p C;IH s 4!35: 3 |

-B= . ol
Wiring diagram of a | ‘5»4%. Olwm L~ I
multi-tapped 8" elimi- || o —  _ 2.75050 ouus +%07 E) |
nator for car-or farm-set (€ACH) _;,______,__i. _______________ _]
==
use. -

(3) Install antenna in roof of car,
preferably, for best reception, and as
far baek from motor compartment as
possible.

(4) When installation is completed
and all grounds are installed, turn re-
ceiver *“om,” start motor up and listen
for motor interference. 1f noise is bad,
disconnect the short length of lead-in
from receiver to antenna and note
whetlter the noise ceases. If it does
then this may be taken as an indication
that the antenna is probably picking up
the ignition radiations from the over-
head light wire which leads to the donie

Fig. I, below. An auto-radio “B' unit.
Pleto courtesy, Getieral Tranoformer Ccip.

light.

(5)
Fig. H of ignition

A new principle in auto-set antennas.

hote ecurtesy, Insullre Corp. of America

Installing a
* will generally eliminate this trouble.
For some very stubborn cases
interference, g
(Continned on puge 57)

dome light filter

specially

A NEW AUTO-RADIO

REMOTE CONTROL

This tuner will be of interest to the constructor who wishes

to build a modern set to suit his particular requirements,

hrd 50,000 6A7 OSC.L OET Y

i OHMS \' L
.j

= 4
ELE #3E

IFT
(

=

250
OHMS

0.5~ _
MEG. ¥ %: e — —
VOL CONTROL

Schematic wiring diagram. indicating use of a 6A7 as a composite
oscillater and first-detector,

* Delta Itadio Mfg. Co.
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Fip. A
Tuner clamps on steering column.

OMETHING different in auto-radio econtrols is now

available to the constructor who wishes to build a

deluxe or midget auto radio. Since midget auto sets

are becoming poputar for local reception much in the
manner of the popular A.C.-N.C. home sets. an auto-radio
remote control has been developed that incorporates a tun-
ing unit to simplify the building and installation for the
constructor,

This is accomplished as follows: instead of controlling the
condenser gang and volunie control b¥ means of niechanical
drives, the complete tuner is incorporated in a compact unit
which fits any steering column. This simplifies construction
for the builder since all experimental work has been care-
fully carried out resulting in maximum efficiency over the
broadeast band. The illuminated airplane-type dial is cali-
brated in kiloeyeles.

The Schematic Circuit
Looking at the schematic cireuit, you will see the standard
(Continued on page 56)
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NEW AUTO-SET DIAGRAMS

\) MAJESTIC 66
IS RECEIVER is a superheterodyne
using an LF. of 175 kec., employing a
3 gang condenser. Circuit sequence is,
1 stage of tuned I.F,, composite first-
detector and oscillator, 1 stage LF., di-

25- ode second-detector, one stage of AF.,
e (e I Tl followed by a power stage. Full A.V.C.
GAOUNDED VIBRADR ' AAN E E- . . . ..
oo tonnETT \f' 5[ { e - o L,ngw‘i,lﬂ action on 3 tubes is obtained from the
i , 0 2-m I N A A . .
coasmonsiarsec AT e e = ram ﬁ"—il."c.,m diode circuit by the “delayed rectifica-
’ - i 4

. PLUG . " o di-
BRAO ol o a5 o, INSIOE 08 CHASSIS 7 I ey ,_.,___"i_ tion method. In this method, the di
beoipoiind ] I §iome = 2 L’/ a1 e ode plates operate at a slight negative

" ¢ ,4) X bias so that no A.V.C. results uutil a
N e -ﬁL—r Vo . ) e d
T eevs ¥ certain signal level has been reached.

- A7e MANYAL VDL CONTROL . PR T .
e &4 Tt Soutac The power supply is of the vibrator
‘GoBAR* ’ ' type. A resistance whichh varies until
the tubes heat up protects the vibrator.

0156 P \

ZENITH MODEL 462

HIS receiver employs a 6 tube super-
heterodyne circuit. The LF. used i3

252% ke, Tubes used and operating
voltages are as follows:
Sup.~
Tube Use Cath. V. C.-G.V. GV =G V. DLV,
. 6CH ILF. Amp. ... 1.5 R X A T
GF7 Det. 1 & Ose.. 3,3 -— 35 1200t 174
Q- 100
D6 LF. Amp. ... L5 — L5 2 19
50 et 2 & ANCL LR — = - 154
42 lower Amp. ..... — =115 - 1748 183
6Z4 Mect. .euvurnnren- 1714 — - - -
All voltages measured front indicated

peints to ground. Battery voltage, 6V.

To balance 1.F. circuit, remove con-
trol-grid lead from the 6F7 and connect
the 25214 ke. test oscillator to the con-
Ser one ST ¥ Lo Sevn o trol-grid of the tube and to ground.

-
g - - -—
et oy - - 100V pangatueins 0 TOu E

= P O EavE RES S e E§) 300y 161 152Nt conTant T aatt comecron

eay
ADJUSTMENT
(XAl

s

POSTAL MODEL T

HE circuit diagram, on left, gives all

necessary resistance and capacity val-
ues for servicing the set.

Balancing intermediate frequency
coils. These are peaked to 175 kc. and
are trimnied through the top of the tall
- cans by nieans of a small screwdriver
g';,;v_:,:g and a 5/16-in. socket wrench.
®a Balancing R.F. coils. Tune in a weak
signal at its correct dial marking near

LF-175kr

ComMoN &

— s . GRouwD 1,400 and adjust first and second trim-
e Ot ) -1 ! . .
CEPA S Ll mers on variable from front of chassis
| n'-l +* X COwMON ~EATER GROUND n s
- v . Sasch r—-‘f?ﬁlﬁfé:fﬂumw for loudest signal. If signal does not
jo—— - = vsn g e | ] . S —— come at proper dial setting carefully
o oo T e e e e e e s W MREWTHESEY WOATES RESSTANCE VALUES) adjust rear trimmer on variable to shift
= signal to its proper location and then
F T " ___._._..,_] A f1L_aveOTSMES .0.5-MEG E;xooum‘ dijust i d tri
. e oy 6o 1, #era }o&g a2 oo i readjus rst and secon rimmers.
Moucd 647 Jsces '
| i )

/

J
I STUDEBAKER MODEL AC.206

I‘T HIS receiver is a 6 tube superhetero-
o5 dyne; the IF. used is 260 kec.; built
3 by Philco and in circuit design very
Cx much similar to the Philco model 11.
- To align or adjust tuned circuits re-
move the control-grid cap terminal front

77 tube, and connect signal generator

Rl after adjusting to exactly 260 ke. Vol
260 ke. I ume must be turned full “on”; all pad-

ding condensers on LF. transformers
adjusted first. After aligning LF.
stages, connect signal generator to an-
tenna and adjust padding.

~otE -

OfmER LIDE OF

BATTERY GROUND-

€D TO CASE (R 7
o5 CaR)
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MOTOROLA DUAL & ¥~

ALIEXT information regarding this

receiver may be obtained by refer-
ence to diagram on left. When servie-
ing, the audio end of the chassis may
be checked by removing the control-
grid cap of the 75 and, if normal, a
loud hum will occur. To check the os-
cillator circuit, turn the wvariable con-
densers to “minimum” position and
touch the oscillator stator plates. A
click should be heard when plates are
touched and again when fingers are re-
moved—to indicate that oscillator is
functioning.

For alignment of LF. transformers
signal generator output should be con-
nected to the grid of the 77 first-de-
tector and oscillator tube. Remove the
grid cap and connect a .b-meg. resistor
ifrom grid to ground.

ATWATER KENT MODELS v
816, 926, 936

S(‘HE.\IATIC wiring diagram of circuit
for these three models is shown on

right. In lower right hand corner wiring |

of motor-generator type “B” supply fov
models 926 and 936 is shown. Model
8§16 employs a mechanical inverter and
rectifier, thus eliminating rectifier tube.

Al voltage measurements are indi-
ated on drawing, and were made with
sensitivity switeh at local position
{switch open),

Aligning procedure and servicing tests
are similar to those mentioned for other
receivers,  CQutput of signal generator
should be connected to grid cap of 6A7
tube after terminal is removed. 1.F.
peak 264 kc.; receiver is best aligned

1
when chassis and generator box (926

and 936) are grounded.

J
AUDIOLA 346

ANUFACTURER recommends after

installation is completed that an-
tenna trimnier be adjusted on distant
station around 1,400 or 1.500 ke. for
loudest signal, Antenna trimmer will
be ltocated directly uunder serial num-
ber on top of set. This adjustment will
provide maximum sensitivity with indi-
vidual types of car antennas.

For special cases of ignition inter-
ference the filter shown in lower left
hand corner of diagram will prove very
effective. Insert in “hot” lead from
set and as close to set as possible.

L

RCA VICTOR M-105

NLY four tubes are employed in this
model, as shown by the diagram.
A vibrator type inverter-rectifier re-
places the rectifier tube. and if servie-
ing of this unit is required, it should
be completely replaced.
All R.F. adjustments can be made
with receiver in case.
Socket voltages are as follows:

Tule Cath, to  Cath. to Cath. to Cath,

Type Ground Re, 6rid Plate V. Ma,
TR-RLT, 4,42V, LAY as 525
GAT-Det, 442V, 83V, 2221 {1100
6AT-Oce, 442V, — 223§ Ytotal

GHT-Det 2 3,22V, |4V, 218 5,25
41 PP'ower 130,V 214V, 200 26.00

RADIO-CRAFT for JulLy,
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A 3 TUBE A.C.

SHORT-WAVE SET

This receiver, though simple to build, is never-
theless highly efficient and reliable in its
operation. It may be operated either from
batteries or 110 V. A.C. power supply. Com-

plete details of the receiver and power pack

are included.

[< 9 250 B _(_7. ol,us— :ﬁpvgb-—
J rd ouTPUT
T 1k — 1 .
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GND olu: l IMPEDANCE
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Fig. 1

Schematic. First stage untuned, second tube detector with regeneration,
third tube resistance coupled audio stage. Power pack connections
shown in continuation.

FRANK LESTER*

OST of the simple and low-priced short-wave receiv-

ers that have been brought out recently for DX

enthusiasts who want to hear foreign stations are

of the battery-operated type, and therefore do not
particularly appeal to people who have grown accustomed
to the convenience, reliability and economy of house current
operation. These sets fill a definite need, but radio listeners
who lhave not bothered with batteries for years would much
prefer to “get into short waves” with a small A.C. set.

To fulfil this requirement and to get these people exploring
the busy short-wave channels, the writer has designed a
simple but effective A.C. short-wave receiver that uses the
latest tubes in a dependable, hum-tfree circuit, and that costs
very little more than the average battery model conwlete
with all its necessary “A.,” “B” and *“C” batteries. The
powerful A.C. tubes, of the pentwde type, make possible,
under favorable conditions. comfortable loudspeaker results

(Continued on page 42)

* fnginecr, Wholesale Radiv Service Co,

A PRACTICAL LINE

FOR ALL-WAYVE RECEIVERS

At last! A really practical and inexpensive line filter that
materially decrecses noise in the all-wave receiver caused
by line pickup of "man-made" static. Complefe construc-
tional details are given so that any novice can build it.

A. D. LODGE

E HAVE modern selective re-
ceivers and we erect carefully
designed antenna systems,

yet all these precautions are tive path

in a measure spoiled if we overlook the
greatest remaining collector of noise—
the house wiring that offers a conduec-
from the many sources of

FILTER

man-made disturbance directly into the
heart of our receiver. Through this
unguarded portal may enter the roars,
crackles, and sputters that mar the
otherwise perfect reception of distant

stations. True, there have been many
line filters, but being in general de-

e signed primarily for the broadcast re-
ceiver, they are practically inoperative
on the higher frequencies.

The writer’s assistance was requested
in clearing up a particularly troublesonie
case of noisy reception. Every known
noise reducer—doublet antenna; trans-

e’

o posed lead-in; ordinary line filters; etc.
had been tried but there still remained

Fig. A
inside view of line filter panel.
are placed at a right angle to L3-L4.

Coils L1-L2

28

Fig. 1
Diagram. Only 4 H.C. Coils and 5
condensers employed.

an annoyingly high noise background.
Tt was then decided to tackle the prob-

(Continuned on page 40}
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UPLIFTING
SERVICING

PROFESSION

"Thar's gold in them thar" suggestions and

THE

hints, for Service Men, which are contained

in ‘H’lIS issue.

PART I

LEANLINESS for a business is as
important as  personal  attire.
How many times have vou been
in a repair shop and seen things
piled up in piles, a dirty bench top,
dirty floors, a junky looking “dump.”
Dump is the right word here. as some
shops look as though their contents had

been dumped in place. There is no
cxeunse for it either, just laziness—that's
all,

Radio service work should be a little
more refined. Your best customers will
be ladies. 1t is the ladies of the home
who will have the service work done so
we must tone up the shop, make it at-
tractive so that the ladies can come in
and feel that they are not entering a
“grease joint.,” ILet's furm our first rule
right now. This shop wust be kept
clean and orderly,

The Shop Arrangement

In part of this series, were diagrams
of the suggested arrangements, and a
study of them will give you more of an
understanding than can be written.

As was stated Dbefore, place vour
bench near one of the display windows
which will allow you to have as much
daylight as possible. 1If it could be ar-
ranged so that a skylight could be in-
stalled over the center of your work
shop, letting in natural light, your light
bill could be kept down. In placing the
beneh in the show window, I believe that
by allowing a three foot depth show
window is all that is necessary for a
small display. It will let you near
enough to the glass to receive all the
light from that window. See drawing
of Plan of Shop Arrangement.

Phote comtesy Nar't Uniun Tub

e Lup

Second prize winner; Edward Radio Service, Washington, D, C.

The nicest size of bencles to build is
3 ft. tops X 6 ft. in length for test bench
and work beneh while for counters and
machine table 2 ft. x 6 ft.

In the drawing showing a shep ar-
rangenient, you will note the radio test
benelh has a switchboard of 6 paoels.
These panels are each removable and.
as you will note, contain 3 basic test
panels which 1 helieve, have more prae-
tical use than anything else you could
build. The first panel is nothing more
than a switching panel with beneh light,
switches, A. C. line voltmeter and a
series-mltiple test lamp for 110 A.C.
operation with a plug-in receptacle and
binding posts., The second panel from
the left is just a good old reliable elec-

—

PLYWOOD BaCk «.,_‘.

P

~ ~ MAGAZINE
FILE CABINET ~

27w
CENTER BRACT

-~ WORK BENCH ~

l‘xAHSRELF COVEQ LA L) Wiss- l-' '2- BAND TR L] TG TR
wOOD 0R METAL
e Ay 72—y gl -
-I, & YT Tmick Fig. 1, left. Construction
and dimensions of work
42"
e bench,
2°x4 Fig. 2, above. Dimensions
LEGS for a magazine file rack.
TS/
FLODRING
Kaase Fig. 3, right. Diagrams of
“A" and "B" power sup-
ply units.

DOORS SLIDE
PAST EACH OTHER [ R

A 8 e aa9e
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F. E. COLT

tric clock so that you may estimate the
time it takes to do a certain job, Panel
No. 3 from the left is a power panel
having “B" voltages, “A" voltages and
‘C” voltages, speaker jacks and high
voltage juck with the “B” power supply
from under the bench as well as the
“A" and 'C” batteries. The panel on
the bottom row from lett to rizht (No.
4) is an eleven section bank condenser
bridge for substitution purp: ses and the
No. 5 panel is a condenser tester, This
is certainly a practical and handy
method of testing tor open condensers
as you do not have to disconneet the
condensers to check them.

The 6th panel is a resister bank made
up from a .l-megohm variable resistor
test unit and has in econnection ten

(Continurd on page 53)

llOV A C. POWER SUPPLY
POWER PANEL ON TEST 80aRD

TC TERMIN AL

Shave ‘{ '___171 If-l. SPEAKER
@I~ L@JF > |

11OV, 4.C POWER SuPPLY ')

POWER PANEL ON LOWER PART OF BENCH

d

Fig. 4

Wiring for ani., g'nd., and power supply outlets.
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SHORT

IN RADIO

CUTS

SCREW
. DRIVER. \

THUMB
SCREW &) n

BRASS TUBE

1%x 3/° e

HEAVILY
TINNED ™

el
LEGS
SOLDERED

EYELET

CREW G
ScRE CLIPPEQ

SIMILE

A ment, 1t

screw- or lolt-holiding attavhe
is sturdy, and casy to make
and usc. You need only a osafety pin and a
brass tube, Snip the Litelh, bend the eyelet
at right-angles, amd selder the legs to the
tube twith the eyvelet 1 iIn. awayi,  Clip ont

the hack of the exelet, 5. 0, Bass

I
HOOK IN CEI LING

OR BEAM
i |
l i TWISTED
b itk corRp = —"'I LET
I TRANSFORMER
REVOLVE
SLowLY

iy

BENCH —""T,

i
——" Y
CLEAN way to remove comndenser and
transformer compoumd. Drlll a  %-in,
hole in a corner of the can, which 1s then
suspended by a  twisted cornd 1to maintain
even temperature) about 12 in, above i drips
pan., Use a regulation blowtorel to bLring

the compound to the melting point,
—"Lrrrorn 1, Laxe

# DYNAMIC REPRODUCER

10 INOUT
STAGE
oF
AMPLIFIER TO POWER
| PACK 1
o x
I # [

outeut TRans)  \mELD

USING COPPER OR BRASS |— USING
RO. HEAD ~ FLANGE - HEX
SCREW NUT

- ]

vang / INSULATION USING HEX

HEY NUT DRILL HOLES TO Fir = HEAD BOLT
TIPS
COMPLETED

TIp-JACK
MOUNTING

PHONE /
np -
MOUNTING
HOLE
OME-MADE tip-facks are illustrated, Cut

a piece of sheet metal to stze, Y% -x 2 ins,
drill for serew or boli, and bend as shown,
Drill lengthwise through the bolt or serew a
hole suitatle for the plug,—Joinx Borziw

VOLUME
CONTROL

14
CONTROL SCREW m;,pe':
CASE | TUBING
FLEXIBLE

SCALE-CHANGE SWITCH 2 wIRE CORD LS
n<\
FINISHED VIEW HS

R R 7 s ¥

SECTIONAL VIEW OF BODY TO SHOW
SPACE FOR SwITCH

SWITCH
- TO HS CoRQ
¥ ot —TO POINT
INSULATION TOLS

CoRD

=
i —L HIGH =
4 L | SCaLe
La s jj >
B - it

SCALE-CHANGING test prod,

suitable  in peind-to-point  resistance
to quickly sceure the correct meter
Merely mount a jaeck and push-but-
the case of an ordinary expel-repel
as shown.—Marox €. Arwoop

Especially

tests,

range,
fon in
peneil,

. NEW SHEET OF
S CELLULOD

\II
THUMB
TaCk$
- 15
CHART UNDER CELLULOID —~
s
AKE your own auto-radio remote con- ALIBRATION charts and veferenee mates

trol, Remove wiper and resistor from
a volume control unit and fasten to the cise
a metal piate to which Is soldered a eopper
ke tube.  Selder a flexible shaft to the
volume control shaft and to the opposite end
of the flexible shaft solder a dial collar and
set-serew,  Use “hard” solder.—0, 1, I"'syxe

DRILL HOLES
IN SOCKFT
/TO TAKE
HOLLOW
RIVETS

TUBE

K SOLDER
LEAD WIRES

-
g H
S PRONG
SOCKET

riat may he kept in perfect condition for
immediate reference by mounting the data on
a pirce of woml or eardbonrd, covering it
with it sheet of transparent automobile cute
tnin.  1ield the data and cover-sheet in place
with thumb tacks,—J. A, CARGILE

TUBE
s L®
"./ | LOCK
C' NUTS
WO LOCK ONE REDUCING [
NUTS ELBOwW J
REQUIRED REQUIRED —
{} “..
RIDGE
= " FILED OFF
4 TO FIT INTO
ELBOW L
¥ E ASSEMBLY -
C LEADS
ONE SOCKET =
REQUIRED SHIELD

N ORINNARY, small dynamic unit (for

best quality) is connected as a miero-
phone ; talk acrosg the diaphragm. A switch
connects the output transformer to the A, I
gystew input or ontput,—IMNNIS DELANEY

30

N EMERGENCY phonagraph piekup

adapter was made by eyvelet-ing a & prong
socket, after removing the cathode and grid
contiacts and drifling the holes larger to ac-
comodate hollow rivets,.—VERNON Abays

GOORENECK socket for panel ampltiors
and transmitters. The reducing elbow
and two lock-nuts for same are plumbing fit-

tings,  Solder leads to the socket before seal-
ing into the elbow.—Mark Ewarp
RADIO.CRAFT for JuLy, 1934



NOTICE:

Mr, Experimenter—what is your
idea of time- or money-saving ideas?
Most radic men have a great num-
ber of short-cuts that they employ in
their daily work — short-cuts that
speed up their work or sove them
considerable cash. Sometimes the
convenience these impromptu arti-
fices afford is invaluable.

RADIO-CRAFT will pay, upon pub-
lication, space rates for ingenious
expedients in radic—and ijts ollied
fields.

The items moy include ideas in radio
reception; photoelectricity; television;
electronic music; radiodynamics; and
public address,

/ BOTTOM VIEW OF TUBE BASE

THIS WIRE CONNECTED
INTERNALLY TO PRONGS.

THE BASE MAY THEN BE
FILLED WITH SEALING WAX.

-A-

THESE WIRES CONNECTED
INTERNALLY. USE 1N~
SULATED BUS BAR WIRES,
THE TWO"B8° BATT. WIiRES

ARE SOLDERED TOPRONGS AS
SHOWN. “a+4" k ®

-B- BOTTOM VIEW OF TUBE BASE.

Fig. 1
Operating A.C.-D.C. sets on batteries,

OPERATING A.C.-D.C. SETS
ON A STORAGE BATTERY

Alden A, Rove

N FIG. 1 is shown, at A. an arrange-

ment for operating the DeWald Stand-
ard model LW-4 A.C.-D.C. receiver from
a 6 V. storage battery and “B” batteries;
the adapter shown at B is (esigned to
permit the Dual-Wave model LW-4.-DW
set to be operated under the same con-
ditions. Both of these ultra-midget set
models incorporate the types 6C6, 6D6,
43 and 2575 tubes; for battery operation
the type 43 tube is replaced by a type 41,

Although there is available on the
market a special plug and cable for
connecting the radio set, by means of
terminal connections at the rear of the
set, for car operation. the plug must be
removed every time it is desired to turn
the set off, an operation which the kink,
itllustrated, makes convenient merely by
operation of the regular set switch.

After making up the adapter shown
at A, which utilizes a 6 prong tube
base, remove the 2575 rectifier and re-
place it with the adapter. To connect
the power cord to the “A"” battery
the writer has made up another adapter
from an ordinary double-prong recep-
tacle from which two leads run to heavy
battery clips.

The Dual-Wave model incorporates a
6 prong auto socket. The special plug
and cable for operating this set uses a
6 prong base connected as shown at B,
for off-on operation of the set withput
removing the plug.

RADIO-CRAFT for

JuLry,

A SUPER-SELECTIVE WAVETRAP

Caroll Moon

FTER time and the elements had

wrecked the primary coil in the
first 1. F. stage in a G.E. model T-41,
the receiver refused to function. Inas-
much as the designer of said outfit con-
sidered it a faux pas to leave any part
of the chassis available, the primary was
simply disconnected and the aerial con-
nected to the grid-end of the secondary
in the first R.F. stage. As a result the
set worked beautifully, but tuned as
broad as the dial would permit!

After some investigation of the prob-
lem a wave-trap suggested itself. No
data was available and after several at-
tempts, a honeycomb coil of 200 turns,
shunted by a 500 mmf. variable con-
denser was inserted in the aerial lead.
Results were “just fair."”

After much experimenting the wave-
trap circuit shown in Fig. 2 was evolved.

Coils A and B, spaced 14-in., consist
of 35 T. each of No. 24 S.C.C. wire
wound in the same direction on a coil
form 2%% ins. in dia. The author used
as condenser C a unit of about 800 mmf.
or about 35 plates; an old 45 plate would
work even better.

As originally designed the wavetrap
is effective from 700 to 1,500 ke. and
then acts more in the manner of a band-
selector. Once a station is tuned in on
the main dial, the condenser C is varied
until at one spot the volume of the in-
coming signal nearly doubles.

ASSEMBLING SPEAKER CONES

Ernest Folto

N PAST issues of Rapio-CraAFT there

have been described ways and means
of constructing speaker cones. However,
none of the systems described a way to
completely assemble a cone if the old

BROADCAST

RECEIVER w

I~
P

Fig, 2
A wavetrap for super-selectivity.

Fig, 3
How to make your own speaker cones.
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SAFETY N
EYELET

SPRINGS,
EYELETS
/8" APART
FOR ADAP=
TER PLUG
TYPE.

SAFETY
PIN

EnD SAFETY PIN SPRING -
EYELET SLIGHTLY OFF CENTER

Fig, 4
Making adapters to order.
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Fig, 5
A home-made condenser-mike adapter.,

one could not be oblained. or if it was
in such bad condition that an outline
could not be drawn around its edges so
as to facilitate its construction. It is
the purpose of this article to show sim-
ple and elementary data concerning the
construction of cones.

All of the materials needed can be
bought in your local stationery store.
The cost of these materials, listed be-
low, should not exceed 50c. Assuming,
for instance, that the voice coil and the
spider are intact remove the entire as-
sembly, being careful not to injure the
voice coil windings. With everything
out of the way we take our measure-
ments.

First measure the cone’s outside di-
ameter, B, in Fig. 3, and scribe a circle
having this diameter. Now measure
the voice coil openings. ({If the cone is
cemented to the inside of the voice coil,
take the inside measurements. If, as
in most cases, it is cemented to the out-
side of the voice coil take the outside
measurements.) This dimension is C
in Fig. 3.

To take measurement A it is neces-
sary to measure the distance from the
part of the voice coil form where the
cone was originally cemented. to the
edge of the leather holding the cone to
the frame. An-.easy way to do this is
to get a piece of cardboard large enough
to cover the face of the speaker. Through
the center of this stick a pencil or a
thin rod until it reaches the pole piece
in the center of the voice coil. The
length of rod running into the speaker
is dimension A.

(Continued on page 55)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING

NOTES

4

COLIN B. KENNEDY 62

RECEIVER was brought in similar
to the Colin B. Kennedy Model 62
Superheterodyne (A.V.C.) with the ex-
ception that it didn't have a tuning
meter. Volume was fair but the distor-
tion was awful. After checking over
voltage and current readings 1 located
the trouble as a short-circuit between
the primary and the secondary of the
input transformer to the 47's in push-
pull, placing a positive bias, about 20
V., on the grids of the type 47 power
amplifiers. A new input transformer,

T1, in Fig. 1, remedied this ?4[.

SONORA D-70

HE coupling condenser, C, in Fig. 2,
in the resistance-coupled stage of
the Sonora D-70 may start to leak when
the receiver has hecome thoroughly
warm after running about 15 minutes.
The speaker’s voice or the music will
sound mufied. A man or woman talk-
ing will sound as if their mouth was
full of hot coffee and they were trying
to converse at the same time. The
N.C. rating of these condensers seems
to be low for this particular position,
most of them being of the cartridge
type, pig tail ends, sealed with black
piteh which becomes quite soft in a
poorly ventilated cabinet (midget mod-

els). The capacity of these particular
units was .05-mf.—200 V. D.C.

Vv

WESTINGHQUSE 90
STUBBORN case of intermittent
reception was encountered in a

Model 90 Westinghouse superheterodyne
using type 27 tubes throughout with
the exception of a single 45 in the out-
put stage. Shunted across the first fil-
ter choke, in Fig. 3, is C, a .04-mf.
400 V. rating condenser, making a tuned
filter system. This condenser is en-
closed in a small, flat metal case sol-
dered to the underside of the power
pack unit which in Westinghouse mod-
els of this type is a separate unit in-
stalled on a shelf beneath the chassis,
as is the dynamic speaker. The con-
denser unit was unsoldered from the
chassis (the condenser was shorting oc-
casionally), and reception became nor-
mal: installing a new unit completed
the job.

In another model of the same set I
just clipped off the two leads to this
unit and reception became normal, with
no hoticeable increase in hum.

Unless the capacity of filter tuning
unit C is exact it will be ineffective.

200 A ROGERS BATTERYLESS

N ANNOYING, popping noise was

cleared up in a Model 200 A Rogers
batteryless receiver, console model. The
rotor and the stator plates of one sec-
tion of the 3 gang condenser had been

Liawy CONOD ) £ RESRODUCER
006 (Cll;!:k;Ec.c iy
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Fig. 2
Muffled reception in a Sonora D-70 was cor-
rected by replacing a leaky coupling
condenser.

Fig. 3
A Westinghouse 90 had a faulty choke-tuning
unit,

WHAT THIS DEPARTMENT
IS FOR

It is conducted especially for
the professional Service Man. In
it will be found the most unusual
troubles encountered in radio
service work, written in a prac-
tical manner, by Service Men for
you.

Have you, as a professional
man, encountered any unusual
or interesting Service Kinks that
may help your fellow workers?
If so, let us have them. They will
be paid for, upon publication,
at reqular space rates.

bent out of place when undergoing
alignment at the factory, presumably.
After being in use for some time, due
to the wear in bearings and vibration
from the large, ram’s liorn type speaker
beneath the chassis. the plates of the
sections would momentarily touch when
the dial was turned to a certain few
points. Bending the offending plates
back slightly and re-aligning the set
cured this.

¥ PHILCO MODELS

N A number of Philco models made in

Canada I have found that the push-
back hook-up wire used has been drawn
too tightly around the edges of project-
ing condenser cases, socket terminals,
long bolts to the upper side of the chas-
sis, and padder and trimmer condenser
units. In time these cut through and
cause the wire to short to the chassis,
in a number of cases allowing faint re-
ception, if any, depending on what part,
the offending circuit wire was affecting.
Tape around the defective spot will
cure the trouble.

(Continued on page 61)
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Fig. 4
Lack of signal reception over part of the
tuning range in a Kolster model CK-35 re.
ceiver was found to be due to an open grid-
suppressor.
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Fig. 1; Fig. 5, right
Above—Replacing T1 repaired a Kennedy 62.

Right—falnt reception in a Mohawk Lyric
model 90 chassis was traced to an open A.F.
transformer in the ‘‘double push-pull” unit.
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(266) Mr. Everett E. Collins, Capron, 1N,

(Q.1) Tlease publish the answers to the
fullowing questions: Is a 1V tube as efficiont
a rectifier as a 2525 In an A.C.-D.C. 8ot ?

(A1) The efficiencies of these two tubes
capnot be compared in as simple a manner as
¥ou seem to think. The 25235 is actuglly two
half-wave rectifiers in one glass bulb, which
permits this tube to carry just twice a8 much
viurrent as the 1V, [lowever, this does not
indicate that the former tube las more ef-
ficlent, es the filament and other character-
istics are entirely different.

In other words, the tubes are not inter-
chanzeable. The 25%Z5 has a filament de-
signed for 25 volts, while the 1V requires 6.0}
volts. Also, the 2025 {3 designed for a num-
ber of circuit varlations, such as voltage
doubling, ete., while the 1V is limited to use
as & half-wave rectifier,

We would mot suxgest thet you try to
rhange the rectifier tube In your set to use
the 2545, if it was desizned for the 1V,

(Q.2) Could you publish a 6 volt battery
converter of the vibrating type to operate
this set from a 6 volt storage hattery.

(A.2) While a 6 volt converter could be
made to operate this set, this is not eco-
nemlcally possible, unless you change the fila-
ment circulta of the tubes to a parallel con-
Bieetlon, so that the filaments can be actuated
directly by the storage battery, while the vi-
brator unit simply supplles the plate current.

A SMALL P.A. SYSTEM

(267)  Mr. J, Hlarworth Giraut, St, Louls,
Mo.
1Q.) I have recently scen advertisements

about a small YA, unit which ix &eIf con-
tained, having the speaker built right in with
the amplifier and nsing a cirenit which per-
mits operation on either A.C. or L.C. lines,

oL
o ‘J.!.ﬂ “} 43 vun‘?::.n
m-r.-’cr.
h con.
528
vy - l
[ d— v A x r
Bur (eacs)”  J8O Oeme newsTanCE 1w CORG
Fig. Q.267
An A.C.-D.C. P.A. system supplying 2 W.

outout.

I have need for snch a smalt unit, ag I
ean rent one fo stores oy neighborhood
for advertising purposes,  However, if pos-
sible I would Jike to taflld the unit, as 1
have a large stock of parts in my shop,

van you supply me with the elceuit of a
suitable amplifict system of this tyvpe?

(A The cirenit shown in Fig, Q267
shonld answer your requirewments.  As you
will potice, it usex a doublesbutton carbon
mike, for high quality, coupled to a type 39
or 44 pentode tnbe whleh is, in tnrn, conpled
to a t¥pe 44 power pentode tube.  Resjist-
ance Interstage conpling is used for stability
and to permlt the high voltage galn of the
two pentode tubes to be utitized,

The filaments of the two amplitier tubes
are connected in series with the 235 V, iila-
ment of o 2075 rectitier tube, which serves
the double purpese of supplying the plate
voltage of the amplitiers and supplying the
ticlid coil of the dynmamic spenker,

The values of all resistors, condensers and
other parts are specified on the cireuit.  We
are sure that you will have litite difficulty
in constrocting  the unit,  Hoewever, there
are several precauthms ta be observed,

The earbon microphone must not bhe used
oo close to the amplitier, for it must be
remenbered  that  the reproducer is in the
e cise as the amplitier, aud you will be
tronbled by aconstical feed-back if the two
are placed too close together,  The dynamic
reproducer shouldt have a tield winding de-
signed for operation on 110 VI, and the
ontput transformer, which is usually attached
to the speaker should be designed to operate
from a power pentode of the type used.

It will be notieed that a power cord hav-
ing an internal resistor Is used. This type
of cord becomes warm  during  operation-
this heatlnz is normal and dees not impair
the operativu of the nnit In any way,

SECONDARY EMISSION AND
THE DYNATRON

2680 Mr. 1L AL Irvine, Winnipeg, Man.
Q. As a constant reader of Ranto-Crakr,

I naturally turn to you for information about
a subject which [ have little o1 no knowledge

nanmely, sccondary  emission,
What ix the cffect of carbonlzed plates
In dynatron osclllators or oscillators com-

bined with Grst-detectors using a 24 type
tnhae

ALy Secondary cmissfon from the plate
of a tube: or any of the grids, is due to the

impact of electrons from the filament ox-
pending  sufficient energy  when  hitting  the
Plate to knock other electrons from [, It

is these “other” or secundary electrons that

T
g_7¢c¢ fr ¢

a3 / Qd
0.35°MEG. 15000 oums-[/

&

Sw.L AND SW.2 ARE GANGED.

Fig. Q.269

The circuit of the General Electric model
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SPECIAL NOTICE

Those questions which are found to
represent the greatest gencral interest will
be puhlished here, to the ecxtent that
space permiis. (At Jeast § weeks must
elapse between the receipt of a question
and the appcarance of its ahswer liere.)}
Mark such inquiries, “For Publication.”

Replies, magazines, etc.,, cannot be sent
C.OD. Back issucs of RADIOCRAFT
prior to December, 1932, are available at
50¢ per copy; except the following is-
sues: 7/'28, 2, 3, 4, 6, 9 and 11/'30;
5, 8 and 9/'31; and 10/°32, which are
out of print. Succeeding issues are gstill
available at the regular price of 25c per
copy,

Inquirics to be answered by mail MUST
be accompanied by 2i¢ (stamps) for vaeh
separate question; answers are subject to
subsequent publication if considered of
exceptional interest,

We cannot furnish
considerations.

Fumish sufficient information (in refer-
ebce lo maruzine articles, be sure to men-
tion issue, page, title, author and figure
mumbers), and draw a careful dipgram
(on sepatate paper) when needed to ex-
plain yout meaning; use only one side of
the paper. List each question. Be SURE
to sign your name AND address.

Enclose only a STAMPED and eelf-ad-
dressed envelope for names and addresses
of manufacturers; or, in connectivn with
correspondence concerning corrections to
articles, as this information is gratis,

e

wive rise to secondary emission effoets, It is
these same secondary electrons which cause
the rather erratic curves In the type 24
tnbes at low plate voltages which, ineldent-
ally. makes them suitable for dynatron
aetion.

Carbonizing the plates of these tules re-
duces  the pumber of secondary  electrons
from the plite and hence minimizes the curv-
ature of the tube characteristie whieh ix used
for dynatron oscillators, For this repson,
Type 24 tubes with earbonized piates avre not
particularty suitable in dynatron circuits.

For further details regarding the dymitron
action, the artiele “Faets About Dynatrof
Operation,™ Ly ¢, M. Delano, in the Mareh
1034 Rapo-Crarr, page 535, and April 1934,
page B398, should be reidd.

Individual design

A STANDARD BATTERY SET

(269) Mr. Erach, New I[Iaven, Conn.
1 I Dhave a cabin at Lake Sehago,

Malne, which [ visit every summer for vaca-
tlon,  Neveral years ago, [ took o radie set
up there, but did net get very good results,
nElinly bhecause the 2V, tahes wore used and
they were found to be too delicate,  We ex-
prricieed too moeh trouble with burned out
tubes, which were hoth expensive and diffi-
cult to obtain up there,

I have been thinking of Dbuilding & set
using the 6.0 V. type tubes and use a stor-
age batrery for filament sapply.  While we
do not have eleetriedight lines in the cabin,
there is an antomobile serviee station about
a  mile away where the battery ean  he
charged,  Can you supply  the cirenit for a
tependtable three tube battery operated set
of the type dresired?

(M) The elrenit at Vg, Q.269 is both
simple and dependable, In faet. ax you ean
sec, it comsists simply of a stage of IHRF.
using an K., pentode tube, a  sercen-grid
detector and a power pentede A, amplfier,

Wihile thix Jaymt may not seem sutheiont
for dependable reception, it must be remem-

“[Dered that all of the tubes have high ampli-

fiention factors and the resalting volume and
sensitivity will be a surprise to you. The cir-
cult shown i jdentical with that used in
the General Electrie model 230 table mondel
battery-operated roceiver,

In constructing the xet, we would advise
Jou to purchase the colls, one of which i<

(Continued un puye 47)
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GENERAL ELECTRIC "AUTO AND HOME" MODEL B-52 5 TUBE SUPERHETERODYNE

(Portable, “arm rest” home and car radio set. Incorporates a dual rectifier system—a synchronous vibrator mechanism of full-wave type for battery
operation, and a tube rectifier for 110 V., A.C. power line operation. Also has A.V.C., tone control, and sensitivity switch.)

Tltra-modern  in every sense, the new
.15, meodel B-52 reeciver, lustrated both
fnside and out, as welt as schematically, es-
tablishes o uew standard of utility, Use it
at home, plugged into the wall receptacle
for 110 V., A.C. power, or take it vut to the
automobile and connect fts battery socket
to n permanently installed battery power
cable. The maximum undisterted output
ruting of the set Is L8W, (maxlmum, H.6
W.) with a power line consumption of only
50 W.: the battery drain is only 3.9 &,

Tube Plate Cath, 8-, Cath.
Type Volts Volts Volts Ma.
vl 216 1.2 RH a0
Vo 216 o Bl 100"
vuss 216 4.2 — 10,07
Vi 2.7 KT 4.0
Vi 15.0 253 HIXT}
va —_ —_ R{VX))

The above tube operating voltages are
taken with a 113 V., A, line or 6.3V,

battery supply: and with the set adjusted
for "no signal* conditions with the sensi-
tivity control at “sensitivity,”

*Der, 13 *%ose.; 'T.m.s. s ?'total,

The tuning range of this set is 540 to
1,70 k¢.  Note that the vibrator inverter-
rectifier is accurately adjusted and sealed
at the factory and =ervice adjustment
should not be attempted. The resistance
values of inductances are shown In paren-
theses,

The power circult for battery operation
consists of the vibrater inverter-rectifier
with its associatde transformer and filter
clrenlts.  The leaters of the tubes are
powered dircetty fromr the car storaxe bat-
tery. ‘The operating switch Is so arranged
that af one position bartery operation is
obtalned, while at the other position, cor-
rect connections are made for ..U, opera-
tlon,

When the switeh is in the A.C. position.
the A.C, Input cuvrent is connected to the
primary of TI.T.2. Two secondaries are
provided, one for fornishing pewer to the
tuhe fllnments and the dial lamp, and the
other for plate supply te Vo, The output
of Vi utilizes the snme filter system as that
requited  in batrery operation; the ficld
coll is uxed as a fllter choke,

Adjustment of the ILF. section of the
sot Is made In the following manner, First,
align the dial pointer to the low-frequency
et graduation (small arvow marked “Max,
Cap.”), with tuning condenser rotor fully
meshod. Noxt, turn dinl to 140, couple a
sorvice oscillator to the antenna and ground
posts, and adjust the output meter {(con-
nected dcross the volee coiby for maximum
detlection at 1.400 k¢,  Corrveet cirenit in-
terlocking by making a second re-alignment.

In making I.F. adjustments connect the
service oscillator hetween the control-grid
of V2 and ground: the output meter re-
mains connected to the veice coll.  iteduer
the ontput of the serviee osciliator until
only a small deflection of the output meter
is obtained, in order (o counteract the
ALVLC aetion, with the volume control set
at maximum. Also. xround the antenna
lend and adjust the tuning comdenser so
that only the scvrvice osclllator signal can
be heard. Then, adjust the LI, trimmers
fur maxtmum deflection of the output me-
ter, Although it is advisubie to follow the
1.I°. adjustments by 1P, alignment, due to
tnterlocking effects, the reverse is not al-
wuys true.

STATIC INTERFEREXNCE

Few Service Men realize that various
clicking sounds heard vin the radio set
only when the car is in motion may be evi-
dence that “statie eleetricity” is being gen-
erated by friction. Test by coasting down
a hili with the motor turned off.

(1) Lliminate static clectricity generated
by friction between the hrake drum and
the brake lining by applying “brake juice”
to the brake lining.

(2) Lliminate stotic due to friction be-
tween the tires and the road surface b¥
attaching o small hrass hrush under the re-
taining nut on the spindle to contact the
wheet hul of cap: or, mix a teaspoonful
of graphite grense with the front-wheel
grease (rear wheels usually make gouvd con-
tact through the rear driving axles),

(3) The rimx of woovden wheels, espe-
clally those equipped with balloon tires,
may requlre bonding to the hub; and the
Ll may require grounding to its spindie
by using graphite grease,

(4) In some cases brake drums, rim, and
spindle must be bonded together. Trouble
due onity to friction hetween the Dbrake
drum and the brake iining. may often be
cleared by Londing the brake rods—which
act ax an antenna and re-radiate the nolse—
to the chassis of the car. (Stotic inter-
ilyvgrade Sylvania

ference data courtesy
Corp.)

X oy 1 a o  trave
C. 1060 18-385 | W5 MMF, & DET.2
GA7 MME _ MMF | MME  LETL
il L)
L3 ag‘ /
4 (uu\)’ g
i e L
o
q
% 2o,
| £
I T 5 { 2‘3&;5 -
+ Gy [ gl s ;
‘\is r 30,000 OHMS CONTROL
L X L DIAL LIGHT
L =VIBRATOR -
PT.2
R.FC
SOCKET- l >
)
Y FIELD L w3
O R . I I £l
iy i Tl Voo
=
_“ €30 -
» 'D?;;\ Stjl ‘Ba‘F -F 3 sr‘l‘!l?'r; CONTROL ==y
—=— T = ENSITIV
_II <.Gatr N (Lt 1 LR 17SKE
RADIO-CRAFT for JULY, 1934

34




$350

Regq. List Price

Complete Directo

1933. 1934 Radis R .

Full Radio Sary;

400 Pages

9 x 12 Inches

Flexible, Looseleaf

——

nf

= all

eeeivers-

| Gufd.a

Over 2,000 lllustrations

Leatherette Cover

There’s plenty of Servicing Material

in the NEW 1934 Manual

HE necessity of GERNSBACK Manuals in the
I radio field has been shown by the fact that the
total sales of the first three OFFICIAL RADIO
SERVICE MANUALS, including the new CONSOLI-
DATED EDITION, now exceed 80.000 copies, Radio
Service Men and others engaged in various branches
of radio know the importance of such books, and how
they must depend upon them for reliable information.
Whether for public-address work, tube information
or a circuit diagram, the material needed is certain
to be found in one of the OFFICIAL RADIO SER-
VICE MANUALS.

In preparing this new edition many of the outstand-
ing problems of the Service Men have been considered
—ntethods of servicing, the new equipment constantly
needed to cope with new tubes and sets, and the
other fields of radio, such as public-address systems,
short waves, auto radio and others.

The illustrations in the 1934 Manual are more explicit
than before nusmuch as the dlagrams are not limited to the
schematic eireult, but other illustrations show the parts lay-
out, positions of trimmers. nentralizers, ofe.  There ure
hundreds of new eiveuits ineluded, gt not one from any
previous editions of the manuals has heen repented,  This
we wneonditionally guarantee.

As in previong years, the 1934 Manual algo includes a
FREE QUESTILON AND ANSWER SERVICE, In each book
will be found 25 coupons, which entitle you to free consul-
tation on any radio serviee fopie, These coupons give you a
complete mail service—questtons on servicing and opernting
any st or cirenit are answered promptly and accurately
by the editors.  Remember that, at tlw regular rate of 25¢
per guestion which ix usually charged by radio magazines.
this service alone is worth $6.00, And for the Maonual, we
charge only &340,

It is quite evident that the 1924 Edition of the OFFICIAL
RADI) SERVICE MANUAL i a declded improvement over
previous velumes,

ORDER YOUR COPIES NOW

Tt is important to every Radio Service Man and Dealer
to wet his copy of the 1934 OFFICIAL RADIO SERVICE
MANTIAL now., The new book will prove itself to be in-
valuable as those volumes of previous Years.

No need to delay sending us your order—the 1934 MAN-
UAL, like its predeeessors, is a necessity in your business.
We strongly advlse you to order your copy today.

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street New York, N. Y.

Clip — Mail

Contents of the 1934 Manual in Brief

@® Disgrame and service notes, more complete than ever be-

fore in any MANUAL. Not merely the schematie hook-ups

will be found, but ¢hassis drawlngs showing parts layouts,

positions of trimmers, neutralizers, ete.

@ Voltage readings for practically all sets, as an anid in

checking tubes and wiring,

@ Al values of intermedinte-frequency trunsformers used

In superheterodynes, with the manufucturers’ own sugges-

ti as to eorreect hadancing.

@ Detailed trouble-shooting suggestions snd procedure as

outlined by the manufacturers’ own engineers—in other

words, suthentic “dope” right from headquarters,

@ Values of all parts indleated directly on all dlagrams.
Section for reference to A.C.-1LC. cigarbox midgets.

® section for reference to public-nddress amplifiers,

@® Xection for reference to short-wave receivers.

® Section for reference to remote-control systems.,

® A complete compilation of radio fube datn, covering both

he old and the many new types.,

Section devoted to test equipment, analyzers, ete., with

full diagramns and other valuable information,

® A complete lint of American brondesst ntations with their

frequencies in kiloeyelen: extremely useful in calibrating

and checking test oncillators and in ealibrating receivers,

® Free Question and Answer Seryice, the same as In our

Inst two Munusls,

@® No theory; only service information In quickly accennible

form.

@ Absolutely no duplication of any dingrams; nothing that

appearcd in any of the previous Manuunds will appear in the

1834 MANUAL., This we unconditionally guarantee,

® A handy, ecanily-connulted master tndex making It easy

for you te thul almost anything pertaining to your service

problems instantly., This index includes all the diagrams

publishied In all the previous GERNSBACK Manuals, as

well ns the 193¢ disgrams, A big convenience and time

This Coupon Today

GERNSBACK PUBLICATIONS, Inc. |
99 Hudson Street, New York, N. Y. |
Gentlemen : Enclosed you will find my remittance of $3,50
for which yon are 1o send me. ostape I'repaid, One Copy |
of the 1954 OFFICIAL RADIOQ SERVICE MANUAL, [Send
remittance by cherk or money order: or register letter if it
contains eash, corrency or onused U, 8, I'ostage stamps. ) |

Name ..........

Address .. ... ...,

— e ———
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USEFUL AUTOMOTIVE-RADIO REFERENCE INFORMATION

(A compilation of valuable data, for speeding auto-radio service work, which includes: intermediate frequencies
the polarity of the storage battery's grounded lead; where to find the lead-in in cars equipped with antennas. and; the type of

INteErMuEniATE Frogreseins N
ArTo-Ramo SErERILTS
Manufacturer Model LF.(Ke.}
aera-Charles Hoodwln Co...... 970 173
Mr King Products Corp....... 100, S00 175
Ml-dmerlean  Mobawk  Corp, .. U-30 485
Ml-Amerlean  Aohawk  Corp. . U-50 454
Maerican Telev. & Ladlo Coarp, Dae, 61 175
Andn-Noblitt Sgparks ndnseries. 1-0 175
Andn-Noblitt Sparks Industries, 20-0, 30-0 [32%
Atwater Kent Mg, Co..... ,.e01, 91418, 91-C A
Muwater Kemt Mfg, Co....e., 421 s1n
926, Y3 264
Atwater Kent Mlg, Co........331 430
Anwater Kent MIg. Co........t36, 736, 736-13 26218
Audlola Badio Covevveenesiiodtiy T, N0, BeF 177 %
Audloli 1adio Coovverenreea- 313 1536
Autoerat Radle Co.vvveensoo..Dictalor 3 434
Aat-Vox Rallo Co.iveineveen 7l 175
Auto-Vox Radle Co.. .. .80 252
selwont  Radlo Corprvasy o vy 2660 135
Calillae Motar Car Co........06W, 072, 56V1 262
Caruse-Laurebk Wadio Co., ., AE-70 173
Ceniral Itadio Carporatien,....360. 361 256
Central Radio Corporation. ..., 261 173
Crasley Radlo orperation. ... .93, 96, 98, 102,
lod 1812
Coloniul Itadio Corporation.... 130 480
Colonlal Nadle Corporation, ... 106k, 161, 16115,
182, 1820t 175
Delro Radlo  Corboration...... 30N 175
DeWald-FPieree Alro Ine..... 6] 456
DewWald-Plerce Mro Tne, ... .52 175
Elvetrie Aute Lite Co.,.......062-A, 072-A,
3rae 02
1 Rey Radio Mfg, Coieevvennnd, B, C. 465
Ewerson Radio & T'ho 174%
Erla-Eleet. Researele Labs..... 521 175
lirta-Elevt. tescareh Labs..... sal, 602, 5600,
ioon 205
Lrla-Elect. Research Labs.....1i00 3
'l Radie & Eleetrie Corp. .. 101{KRK), 102,
101-13 175
*ads Radlo & Electrle Corp...10% 47
Franklio Kadla Corpr... .. oo 100 T2, 200 175
Freed Itadle & Television Carp. -7 456
Gulbransen {ompany L.362, ¥

Jackson-ell Company, Ltd.....2 g
Kazn Manufaetuging oo, Siper |
Karo Mabufacturing Co.. LRuper 3
Larkin Company ... ceel 90, 91
Laric, Ruodeiph Warlitzer Co, . \-60

Larie, Rodalphh Warlitzer Co, d6¢

Majestle-Grelg-by  Gronow  Co..66, 111
Melbara Itadio Mfax,
Mission Bell Radio 1o,
Al goniery Ward Voo ...
Motarla-Gualvin Mig.

{l
Couvra BT 1720, 81,

Muotorala-GabvIn Mfg.
AT
MatasMeter Gauge & Fquip, Co.1a-3

'ackard Radla Crop 5, 46

I*hilen Radie & 'Pele. Corp..
Ihilea Radie & Tebe. Corp

Phileo Radie & ‘Tele. Corp
Ry Vietor Cowpany, Ineo....)
Mlai, MI1s

Radis hassls, Ine
Sparks-WithIngton Company
Stewart Rudio Corporation. ..
stewart-Warnee  Corporad fon
Srroherg-Carlson Tele, Co..
sepamherg-Carlson Tele, Coo. . (Conipaet Talie
Pran<former Corp. of Ameriea,  AR-100

United Amerkean Bosch Corp,, Luiy, 150, Jus

(IPolicey
Undted Motors {30 ... L2035, tnds, {037
Well--Gardrer &  Company. . Ay a1, 82,

G, VRZZ, 