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OFFICIAL
AIR CONDITIONING
SERVICE MANUAL
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PRE-
PUBLICATION
OFFER

$4.00

A NNOUNCING

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 Conditicning and Refrigeration Units is self-evident and

the thought has occurred to some untold thousands ever since air condition.
ing equipment has been installed in public suditoriums, theatres, studios, depart-
ment stores, office buildings and manufacturing plants. The tr dously broad
possibilities in this new industry ace bound to give employment and success to
men faraighted enough to see its advancement and development. We quote an
excetpt from Mr. Hugo Gernsback’s editoria! which appeared in the September,
1933 issue of Everyday Science and Mechanics:

“l advise young and progressive men to go inte the aire
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 groath; 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 important courses
on air conditioning to their regular curriculum. Acrchitects and building con-
tractors are giving considerable thought to installation of this equipment in
structures which are now being planned and built. The beginning of this busis.2ss
will probably be similar te the auto and radio industry, but in a few short years
it will surpass these two great fields.

Official Air Conditioning Service Manuadl

352 Pages
Over 600 Illustrations
9” x 127 in Size
Flexible, Loose Leaf
Leatherette Cover

-y 00 aampr

MAIL COUPON TODAY!

'._.—-——-.—--—_—--—_

T ——— e e ——— —————————

GERNSBACK PUBLICATIONS Dept. RC-834 .
99 Hudson Street, New York, N. Y. |

Gentlemen: Enclosed you will find my remittance of Two Dollars for |
which you are to send me One Copy of the OFFICIAL AIR CONDI- |
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes
off the press. 1 am to pay the addltlom! 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 I am now paying
only a pre-vublication price of Four Dollats.

Name —

Address . .. ..

City State

{Send remittance in form of check, money order or unused U.S. Ponage
Stampse. Register letter if it contains stamps or currency.)

L

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being
¢d1(ed by L. K. Wright, whe i is an expert and a leading autharity on air condi-
tioning and refrigeration. He is # member of the American Society of Refrig-
eranng 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 Setvice Manual nearly every page will be illus-
trated; every modern installation and individual part carefully explained;
diageams furnished of zll known equipment; special care given to the servicing
and installation end. The tools needed will be illustrated and explained; thers
will be plenty of charts and page after page of service data.

Remember there |s a big opportunity in this new field and plenty of money
to be made in the servicing end. There are thousands of firms selling installations
and parts every day and this equipment must be cared for frequently. Eventually
air conditioning systems will be as common as radios and rehlgerators in homes,
offices and industrial plants. Why not start now—increase your earnings 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 saving of ONE DOLLAR.

When the book comes off press, which will be August 10th, the price will be
$5.00 a copy.  YOUR ORDER TODAY BRINGS YOU A COPY FOR $4.00,
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which
enables us to determine the appronmale print order for the first press run.
Send us the coupon today, with a deposit of $2.00. When the book
re.then you, you pay the other $2.00.

re are some of the chapter heads of the AIR CONDITIONING
SERV]CE MANUAL:

Contents in Brief

History of Air Conditioning; Fundamenta! Laws; Methods of Refrigeration;
Ejector System of Refrigeration; Compression Synem of Refrigeration; Refrig-
erants; Lubricating Oils; Liquid Throttle Devices; Servicing Expansien and
Float Valves; Servicing Refrigerating Systems; Control Devces; Thermodynamics
of Air Conditioning; Weather in the United States; The F|eld of Air Condition-
ing; Insulating Materials; Heat Transmission Through Walls: Complete Air
Conditioning Systems; E Re ts for the Home, Small Store,
Restaurant; Layout of Duct Synems. Starting Up a System; Operzung and
Servicing_Air Conditioning Systems; Air Filteation, Ventilating and Noise Elim-
inating Devices; Portable Electric. Humidifiers and Room Coolers; Automatic
Humidifiers;: Air Conditioning Units for Radiator Systems and Warm Aije
Systems; Central Conditioning Units, etc.

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

Are MANY

for the Radio
Trained Man

Don’t spend vour life slaving away in some dutl, hopeless job! Don’t be . . .
gatisfied to work for 2 mere $20 or $30 a week. Letme show you how to

get your start in Radio — the fastest-growing, biggest money-making game 00 earth.

Jobs Leading to Salaries of $50 a Week and Up/

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman
and in Service and Installation Work—as Operator or Manager of a Broad- H
casting Station—as Wireless Operatorona Ship or Airptane, or in Talking
Picture or Sound Work— HUNDREDS OF OPPORTUNITIES fora real future in Radio!

Ten Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and
Sound equipment—on scorcs of modern Radio Receivers, huge Broadcasting equipment, t'he
very latest and ncwest Television apparatus, Talking Picture and Sound Reproduction equip-

ment, Code Practice equipment, etc. You don’t need advanced education or previous expe-
rience. We give you — RIGHT HERE IN THE COYNE SHOPS -— the actual practice and
experience you'll need for your start in this great field. And because we cut out all useless
theory and only give that which is necessary you geta practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’l1bea demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

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 you 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 a lot of honest fel-
lows haven’t got a lot of money these days, but still
want to prepare themselves for a real job so they
won't have to worry about hard times or lay offs.

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

If you who read this advertisement are really inter-
ested in your future hereis the chance of a life time.
Mail the coupon today and I’ll give you all the facts.

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL,PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadeast-
ing equipment. You construct Television Receiving Sets and ac-
tually trasmit your own Television programs over our mod-

ern Television equipment. You worlk on real Talking Picture
machines and Sound equipment. You learn Wireless Operating
on actual Code Practice apparatus. We don’t waste time on
useless theory. We give you the practical training you’ll need
—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t letlack
of money stop you. Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Training is tested—proven beyond all doubt. You can find out
everythingabsolutely free. Justmail coupon for my bigfree book!

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

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. C4-8H 'Chicago, IiL,
Maii Coupon Today for All the Facts

F--------------------------------

= H. C. LEWIS, President

1 Radio Division, Coyne Electrical School

= 500 §. Paulina St., Dept. C4-8H Chicago, Il1.

g Dear Mr. Lewis:—Send me your Big Free Radio Book, and
[ 2(1;‘ details of your Special Offer, including your “Pay After
I Graduate” offer.

|

l Name. ......... < SereE 2EE T e T ——— d
1

= Address ... ... e e ———'e "
1

g City.:z.00::4 SR e SIS State......... rhe
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IN OUR NEXT FEW ISSUES:

HOW SHIELDED LEAD-INS MISBEHAVE. Should the
antenna down-lead be shielded? Should the ground-lead
be shielded, and why? When, and in what manner it is
most desirable to shield the input leads to the radio set,
is the subject of an interesting article by a practical radio
man who has carried out numerous experiments tending
to prove which arrangements of the antenna system are
preferable.

A GRID-DIP OSCILLATOR FOR THE LABORATORY. At
the words ‘“grid-dip oscillator” some radioc men may be
inclined to say “Pooh” only an oscillator with a milliam-
meter in the grid circuit.”” However, the author goes sev-
eral steps beyond the aforementioned premise and offers
a perfected instrument, the design of which will thrill the
technical heart of every radio man who aspires to a high
grade, yet inexpensive, laboratory.

ALL-WAVE RADIO RECEPTION. This is the title of a new
department that will be inaugurated in RADIO-CRAFT
for the benefit of those who wish to enjoy their “stand-
ard” (200 to 550 meter) radio receiver to the maximum.
Useful data are furnished so that those who are suffi-
ciently fortunate to reside in a location that is good for
DX reception may be enabled to hear some of the remote
trans-oceanic programs in this band.

For the short-wave enthusiast, equivalent information
is furnished, including the operating hours, types of pro-
grams, and identifying signals of all the foremost stations
throughout the world.

For those who own “all-wave” receivers of the type that
is truly so, that is, capable of receiving programs in the
wavelength range of 550 to 2,000 meters, there is fur-
nished interesting information gleaned from radio stations,
correspondents and magazines from all points on the globe.

RADIO-CRAFT is published monthly, on the fifth of the month preceding
that of date; its subscription price is $2.50 per year. (In Canada and
foreign countries, $3.00 a year to cover additional postage.) Entered at
the post office at Mt. Morris, 1., as second-class matter under the act of
March 3, 1879.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also agents
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub.
scription to these magazines may be taken in combination with RADIO-
CRAFT at reduced Club rates. Write for information.

Copyright 1934. Continental Publicaiions, Inc.

HUGO GERNSBACK, President i. S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave.,, Mount Morris, Illinois. Editerial and Advertising
Office: 99 Hudson Street, New York City. Chicage Advertising
Office: L. F. McClure, 919 North Michigan Avenus, Chicago, III.
Western Advertising Office: Loyd B. Chappell, 511 So, Alexandria St.,
Los Angeles, Calif.

London Agent: Hachette & Cle., 3 La Belle Sauvage, Ludgate Hill, E.C. 4
Paris Agent: Hachette & Cie., Australian Agent: McGills Agency
111 Rue Reamur 179 Elizabeth St., Melbourne
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SERYICE MEN'S ESSENTIALS

HE OFFICIAL RADIO SERVIUCE MEN'S ASKOCIATION hLas

tiade arrangements te »upply a number of “*Serslre Men's essen-
tials* for the use of its wembers and assoclate members. Only
members and assoclate members can buy these Items; they are not
solld to otlwn s,

These es<entlals are priced at cost, plus a small additlonal fee
which is the only source of income that the Assoclation has. No
vne ohtslns any profit or benefit. exvent the N-suelutlon ftself.
Whateser bratit aceiues, is reinvested for the furlherance and en-
largement of the Assoclatlon,

Ity uslng the letterheads. billheads, ele., you present the busl-
ness-llke appearance 1o your customers. se¢ essentlal to ucces-ful
sennicing.  In addition, the Assoclatlon has made arrangements
xith mo<t of the pruminent manufacturers to allow special discounts
‘w mewbers. providlng ORSMA lctterheads are used when ordering.

No. | ORSMA LETTERHEADS

These¢ letterlieads, ~hown on the right, are furnished with your
name, address and telephone number, printed on excellent paber.
‘I'hey are sold In lot: of LW or multlples thereof, with a dlstinet
saving for single orders of 1.000 or more. You would have to pay
many times inore if you ordered small lots from your local printer.
I'er 100, 60¢; per 1oun, $3.00,

No. 2 ORSMA ENVELOPES

These are furni-hed to mateh the leiterheads, printed with your
name and address and sceal of the Associatlon. They go hand-in-
hand with the letterheads and are usually ordered in the same
quantlty, Ter 100, §0c¢; per 1000, $3.00,

No. 3 ORSMA SERVICE RECORD CARDS

They serveé a double purbose; whenever you comnlele a job you
fill out the repart-hill and hand it to {he customer; thls s
the “‘psyrbological moment” lo collect. By 1he use of earbun
paber a nermanent record Is kept which ts a valuable asset to your
husiness. They are furnished with ¥our name. address and tele-
phone humber.  I'er pad of 50, 60e; per 10 pads, earh of 50, $3.00.

No. 4 ORSMA INSPECTION LABELS
The label 1s to be filled In with the Droper (ates, and pasted
luside the set or cablnet where the customer wlll see it. It iz a
contlnuous reminder to him that, when serviee is necded, he ean
li:l" )'0;!3 6'nnlmln. The alvantuge Is apparent. Per 100, 50e; per
o, $3.00,

No. 5 ORSMA LAPEL BUTTON
At the sugRestlon of many meinbers a handsome tapel bulton
beating the name and embiem of the Assoclation has been designed.
It signlfies to your fellow members that ¥ou belong to the same
Agsoclatlon;—and in additlon it gives your customners a better ap-
nreclatlon of the professional patyre of your work. 50¢ each,

No. 6 ORSMA BUSINESS CARDS

These are furnished on a fine grade of paper ih two colors with
a hilotter back. Thus they present an added incentlie to your cus-
tomers to keep them In a prominent place. where they will do the
viost good.  They are printed with ¥our name. address and tele-
phone and bear the officlal sesl of the Association. Fer 100, Tuc;
ber 1000, $1.00.

Nos. 9 & 10 ORSMA EMBLEM CUTS
These cuts for printing, advertising. etc., are furnished in two
si¥tes and slzes, Thev may be used for newspaper of telephone-
book  advertlsement< or for printing of any kind. l.arge slze.
1%x1% In., $£1.35 each; small slze, %x3y In., $1.2n each.

No. I'l ORSMA MEMBERSHIP SIGN
A set of threc of these slgns, printed on heavy cards. and having
holes punched in order 1o hang in your offlce or store. and are sold
to members and aswociste members. They are larke enoukh so that
fhey are qulte prominent and the two tone effect makes a very at-
tractive appearance. et of three, 50c.

No. 12 ORSMA ADVERTISING DISPLAY SIGN
A two color sign printed In large letters with your name, address
and telephone, with the seal of the Assoclstion.  This sien Is sond
In auantitles of 25 or mote and 18 ldeal for hanglng I stores,
offices, ete.. for aldvertizing purploses.  Set of 25 cards, $3.00,

Ne. 13 RADIC SERVICE MEN'S ASSORTMENT
PACKAGE

This includes one gold filled lapel button, 100 leiterheads, 100
emelopes, 50 semice record eards. and 100 labels printed with woup
name amd address as de<cribed above. The whole as.ortment cusi.
only—$3.00—a worth-while saving. Complete, $3.00.

No. 14 ORSMA MEMBER CERTIFICATE

A handsome diptoma-like certlicate encraved on ctiff vellum-hond.
‘The certlficare i3 personnally signed hy the I're-ldent and Excrutlse
secretary and the corporation stamp of the Aswoclation §s hnpresset
on a red seal artached to 1. Your name. eertlticate nputber and
Tate of reeldration are lettered hy hand and the Certificate 1s
malled In a cardbeard tube to insure safe delivery. Each 5Ste. pilus
I for postage,

RSMA

e —

No. 1—80c per 100
$3.00 per 1000

No. 2—60c per 100
$3.00 per 1000

STEPHEN MARKO

1239 Brighten Drove
Tel. 3-0672 ARRON,O.

No. 6—ii5c per 100
$1.00 per 1000

No, 3—60c per 100
£3.00 per 1000

Applicati I OFFICIAL RADIO SERVICE MEN'S ASSOCIATION o831
M‘:}‘:ﬂfiﬁ‘s‘;‘?pf?; R I 99 Hudson Street, New York. N. Y,
|

I'leagse send me the following RADIO SERVIEC MEN'S ESSENTIALS which 1
have selected from this advertisement, My remittance for & fs en-

cluged.  Send remittance in foym of cheek ar naoney order.  Register lctier if it
containg caxle, cnrreney or nnuscd U 8. Postage Stuweps
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GOOD NEWS!

“If you could only see the vast amount of new material which

our editorial staff is compiling for the new manual, you will

L
agree with me when I say that the 1935 Official Radio Service _
-
Manual of 1,000 Pages will be the greatest book I have ever »
published.”
FREE' Write for our in.
W teresting 8-page
booklet, in two colors, which tells
the entire story about the NEW 1935
OFFICIAL RADIO SERVICE
MANUAL. It's FREE. Simply fil
in the coupon below — paste on a s
. 3 ki A g
one-cent post card, and mail to the 93
publishers. : ’ eF e -

MAIL COUPON TODAY FOR
FULL DETAILS

:GERNSBACK PUBLICATIONS, Inc., Dept. AR
899 Hudson St., New York, N. Y. :
]

'
B Gentlemen: Please send me without delay, a copy:

Bof the 8.page brochure, in two colors, giving |§ = ———m—
g complete details about the NEW 1935 OFFI. !

. I e
B CIAL RADIO SERVICE MANUAL, and special g
'money-saving offer. [ —
[ ]
i —
1 Name — . E— .._._.:
[ ] | —
g Address

1
g Ciry State
B

DONT FAIL TO SEND FOR THE 8-PAGE BROCHURE WHICH TELLS ABOUT THE NEW MANUAL
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RADIO

TRENDS

An Editorial by HUGO GERNSBACK

VER since the radio industry came into its own, with
the advent of broadcasting, each year has shown a cer-
tain trend toward producing even better and more
modern radio sets.

If we visnalize the trend during the past few years, it will
be noted that the radio industry has followed certain unmis-
takable paths. From the radio conscle, the way ted to the
midget sets, which became the furore a few seasons back.
Then we had an avalanche of cigar-box models to fit the
depression pocketbooks; and last season the all-wave (short-
wave and broadcast-wave combination) radio sets made their
appearance. The latter are still going strong, and the chances
are that, in the next few seasons, unless a radio set is
equipped to take care of short-wave requirements, it will be
most difficult to setl,

In other words, the radio set is still simply a radio set,
whose business it is to bring in 1009 cural (“by ear’) en-
tertainment. The next great development in radio is the
combination radio and television outfit, not, as yet, even on
the horizon. And, while some of our large radio interests
are spending vast sums in research toward television, it may
be some time—several years at least—before a real aural-and-
visual radio set is develcped that will stand cvery criticism
of a spoiled public.

To be sure, television lias long been with us. As a matter
of fact, in one form or anather, it has been with us since 1884,
when Nipkow invented the scanning disc. But the television
image which we are getting today seems to the great public
used to the perfect vision of the miovie screen, still pitifully
inadequate. As long as we cannot have an image with excel-
lent details, and at least one foot square, that you can view
in bright daylight, it is obvious the television set of the
future has not arrived.

For this reason, the trend of radio sets for the next few
vears undoubtedly will remain along strictly aural lines.

More and more radio engineers are coming to believe in
high-fidelity reception, 1f you have, for instance, a radio set
of the vintage of 1928, and a good 1934 set as put out by
first-class manufacturers today, and you demonstrate them
side by side, the difference is laughable. The tinny, nasal
tone of reception in the past is missing in the new set. Our
ears are becoming more critical to what they hear, The radio
receiver is no longer just a machine to make sounds, but it is
well on the road to become a really musical instrument of
reproduction, The trouble, even with modern sets, is that
the best dynamic reproducers which we have today are still
a long ways from giving high-fidelity reproduction. As yet,
most loudspeakers are unbalanced, and reproduce certain
notes better than others, Some loudspeakers will emphasize
the lower register at the expense of the upper, or vice versa.
For that reason, some manufacturers continue, and with good
reason, to put out sets that have two loudspeakers, to gain
higher fidelity.

It has been said by many experts that you cannot have a
cigar-box, or even a midget, radio set that will give you good

acoustic quality. The radio music expert will point out to
you that only in a large set, where a sufficient volume of air
is moved. can you have high fidelity. That requires a larger
diaphragm: much larger, in fact, than most of the loud-
speakers now have.

A tremendous amount of research in this direction alone
must vet be done and the trend during the next few years,
unquestionably. will be to get better and better musical
quality—so that all notes, from the lowest to the highest,
will emerge from the speaker with absolute fidelity.

The radio broadcasters themselves have done a large
amount of research to make this result possible; and it may
be said that, today. the better stations in the United States do
an excellent job in transmission, while receiver design has
not, as yet, caught up with the broadcasters. By that ] mean
that the broadcasters are transmitting on a reascnably good,
high-fidelity system; but the receivers de not reproduce the
transmitted sounds faithfully.

There has been. by mutual consent of the tube manufac-
turers. a breathing spell from putting out new tubes. At one
time last vear we had avalanche upon avalanche of new tubes;
to such a degree that even tube experts found it difficult to
keep in touchh with developments. So a halt was declared
and, with few exceptions, the tube manufacturers abstained
from placing upon the market new and revolutionary tubes
(which probably will be produced during the next season).
The radio industry simply could not cope with the output of
the new tubes any longer, as it tended to scrap everything
that went on before, and the multitude of new tubes also
began to bewilder the public. In order to give the radio set
manufacturers and the public a breathing spell and time to
digest this tremendous number of new tubes, for the first
time in the history of radio, a holiday was declared, which
probably was unique in the annals of radio itself. In other
words, an obvious trend was reversed, as far as the tubes
were concerned. Instead of putting out new tubes, old ones
are being improved at the present time.

If the tube manufacturers will now take heed, and spend a
little time and study to design tube bases that can be handled
conveniently instead of the present insanity, they would. no
doubt, secure a lot of good will from the public and Service
Men alike. When you take a modern six- or seven-prong tube,
and try to insert it in the socket, it is a most time-consuming,
nerve-racking experience. The poor Service Man who has
to replace tubes all day long is totally out of patience with
the stupid tube-base engineering. if it really deserves the
name of engineering. It may be a small detail. but it is an
important one. You could not imagine any manufacturer in
the electrical industry, for instance, getting out a connecting
plug with which you would have to fiddle around for minutes
at a time, in order to insert it in its proper place.

Let the tube industry. instead of putting out new tubes
next season, re-design its bases, and earn the everlasting
gratitude of every one who ever uses a radio tube.

e e ———— e ————————
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Lee Dellorest, fAnally airarded regenera.

by Suprewme Conrt, and s
Arst audion tube.

tion patent

DeFOREST WINS
“FEEDBACK”
CASE AGAIN

N what will prob-
— ably be the last de-
ciston in a long
series of see-saw
litigation over the “feedback” or re-
generation patent, an opinion last
month by Justice Cardozo in the Su-

preme Court gave final honors to Lee
Delkorest. Thus, the decree handed
down by the Second Circuit Court of
Appeals that Edwin H. Armstrong was
the inventor was upset, while the oppo-
site originally decided by the Kastern
District Court of New York was upheld.

NeForest, inventor of the audion
(three-element tuhe) and shown in the
accompanying photograph, and Major
Armstrong have heen ecach eredited with
having discovered regeneration, by vari-
ous court decisions which Dbegan back
in 1922, One of DeForest's original
sketches is reproduced on these pages
and was one of the most important tac-
tors in affecting the decision.

Regeneration in radio receivers is of
great importance since this method of
feeding baclk energy from the plate cir-
cuit of a tube to the grid results in
tremendous amplification and without
which principle many receivers would
be insensitive. It was also responsible
for the increase of interest in radio
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reception in the old days, inasmuch as
many one to three tube receivers in the
hands of experimenters at that time did
much towards winning over skeptics.

interest is the fact that
at the Institute of Radio Engineers’
convention held in Philadelphia last
month, the board of directors of this
orguanization refused to take back a gold
medal tendered by Major Armstrong,
who had previously been awarded it for
his contribution to the radio science,
Their explanation was that the recent
decision giving originality for regenera-
tion to DeForest would have no effect
on their award since the Major had
made many other valuable inventions
which entitled him to the gold medal.
RCA is not affected by this deciston
since they were licensed by A, T, & T.
who acquired the rights from DeForest.

Of unusual

BROOKLYN RADIO
SNARL TRACED TO
ILLICIT AMATEUR

EDERAIL officials
—— madly tore about

New York City

last month. in an
effort to unscramble departmental bread-
casts and police radio calls from an in-
terfering station which cluttered up
these short wavelengths. The interfer-
ing station was finally located in B3rook-
lyn. and was constructed and operated
by P’hilip Room, 21 years of age.

When the radio inspectors located the
transmitter. and burst in upon Room.
he was sending messages “to no one in
particular.” However, officials are in-
clined to believe that the eccentric mes-
sages were apparently coded and that
they were intended for one or more be-

Right, Inspectars trave “hovtlegq” amatenr,
IteFourest's “peedback”  skeleh,

Betye,

[V

RADIO-

lated rum runners. Room, on the other
hand, explained that he was a musician
and that he had no idea he was doinz:
anything illegal. He claimed his broad-
casts were impromptu and had no sig-
nificance. Federal Commissioner Mar-
tin C. Epstien ordered him held in $500
bail for violation of the Federal Radio
Act of 1929,

The unlicensed station was composeil
of a small, inexpensive transmitter, and
of the type that was relatively easy to
construet. It employed three micro-
phones, and the radio inspectors claimed
it had a range of about 500 miles, They
are attempting to decode the messages,

GOLD TELEGRAPH
KEY FORMALLY
OPENS WLW

HEN President
I W Roosevelt pressed
a solid gold tele-
graph key in Wash-

ington last month to formally open
WLW, the world's largest radio station,
he touched the same key President
Woodrow Wilson tapped over 20 yvears
ago to signal also the formal opening
of the Panama Canal,

This famous telegraph key is kept at
the White House, and is shown in an
illustration in these columns,  Little
gold nuggets, which can be plainly seen
around the edges, are mounted on a slab
of Alaska marble from the first gold
discovered in that territory. On the
engraved plate is a statement that the
key was presented to President Taft,
for the purpose of opening the Alaska-
Yukon-Pacific Exposition, June 1. 1998.
by the discoverer of the gold, George
W. Carmack.
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IN REVIEW

Pholo, Warris & Ewing
Abore. Gold key which tohen pressed by

President  Roogerelt  formally  opened
WLW. Alwo served on many oether his-
torically important UCeasions,

RADIO EQUIPPED
PLANE WILL FIGHT
CRIME FROM AIR

AST month, a new
Stinson monoplane
was donated to the
Nassau County po-

lice, Long Island, N, Y., as the nucleus
of a new Crime Detection and Preven-
tion Bureau. The plane is equipped
with gas, smoke, and tear gas bombs,
machine guns, searchlights, a radio re-
ceiver, radio transmitter, and a power-
ful telescope.

Because of this new instrument in
the fight against crime, 100 county
banks are installing direct alarms to
the Nawssau County Police headquarters,
and the villages have turned over mas-
ter control of all traffic lights to the
county. Should a hold-up or major
crime occur, the lights will be flashed
red and kept that way until the police
crew in this fast monoplane make a
complete survey of traffic in the viein-
ity in an effort to apprehend the fugi-
tive eriminals.

ith hweo-wray radio cquipment to
heip arrest crimc in Long Islund

Plane

RADIO-CRAFT for
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Radio is now such a vast and diversified
art it becomes necessary to make a

general survey
developments. RADIO-CRAFT analyzes

of important monthly

these developments and presents a re-

TERRIER CARRIES
PORTABLE RADIO
FOR DOROTHY LEE

AD any of our read-
e ers been in Holly-

wood last month,

they might have
seen the strange sight of a little wire-
haired terrier to which a midget loop
portable radio receiver was strapped.
The dog is always accompanied by its
pretty mistress, Miss Dorothy Lee,
prominent radio star with RKO.

The receiver itself is extremely light,
and is of the battery-powered tybe.
The loop picks up the broadecast sig-
nals, and a small speaker, fastened on
the other side of the dog, reproduces the
program after it is amplified and de-
tected.

This might be considered a novel pub-
licity stunt to enhance Miss Lee's popu-
larity, but it reminds us of a practical
suggestion that was recently made, and
is applicable in future wars. The idea
was to employ police dogs as scouts to
reconnoiter and determine the enemy’s
pesition. To cach dog’s back was to be
strapped a miniature transmitter which
would broadcast a continuous signal
and, if captured by the enemy, their po-
sition could then be determined by di-
rectional receiving apparatus. A mini-
ature receiver, also fastened to the dog,
would contain a small loudspeaker
which would issue commands. originat-
ing from “headquarters,” to the dog.

Radie-cquipped dovg, and Dorothy Lee.

Fhoto, 1'ress 1'hotos
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view of those items which interest all.

Dr. C. F. Jenkins pussed aicay last month,

C. F. JENKINS,
TELEVISION EXPERT
DEAD

NOTHER great figure

m—— in the radio and

associated indus.
tries has passed
away. Last month. after being gravely

ill since March, C. F. Jenkins, inventor
of television and telephotography sys
tems, died of heart disease. He was
born near Dayton, Ohio, in 1867 of
Quaker parents.

He had cndeavored, up until almost
the last minute, to supervise important
experiments in his laboratory concern-
ing a new development in a home-movie
and sound-recerding camera. As a mat-
ter of fact, before he became prominent
ir the television and radio field, he was
an important figure and inventor in the
motion picture industry.

He was founder of the Society of Mo-
tion Picture Engineers, and more than
400 inventions were aceredited to his
ingenuity. In 1925, Jenkins gave the
first radio television demonstration at
Washington before Sccretary of the
Navy Wilbur and other officials. In
1028 he inaugurated regular television
broadceasts on short waves.

A great many of the engineering fra-
ternity, who always admired and re
spected him, had pinned hopes on his
bringing television to a successful com-
pletion so that it would be practical and
available to the radio publie.

His passing will be mourned by many,
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RADIO PICTORIAL

= “ll THE first "buoy radio beacen" ever constructed, and shown in I, was invented by French

| technicians: Barbier Benard ond Tereune Co. The transmitter is contained in the body
of the float from which extends an umbrella-type antenna. The signals are sent out outo-
matically for 2 minutes ot intervals of every 10 minutes. It is claimed that o distance of
10 kilometers {approx 6.2 miles} in all directions can be covered, proctically, with this arrange-
ment. In2 we see Cesare Sabelli in the radio room of the plane with which he and George R.
Pond flew across the "big pond" from Floyd Bennet field, New York, to Ireland. Their
destination was Rome, but, due ta unfortunate circumstances, they were unable to moke it.
Want to talk to o plane? Well then, just dial. As you can see from phote 3, the instrument
is similor and simple as the ordinary dial telephone. This aircraft radiophone switchboard,
the complete equipment of which is shown in number 4, permits radio telephone operators to
cammunicate with an airplane in flight by dicling the correct number. This system has been
developed by United Air Lines. Much has been heard about "radia knives,” used by surgeons
for surgical operations, but few radio readers have ever seen the device. Photo number 5
g shows the device in actual use in o large Berlin hospital. The principle employed involves a
high-frequency current which will cut the tissues without destroying them in the same prapor-
‘ tion as in the case of a knife. Also, with this instrument, the cut heals much more quickly,
| ond reduces the loss of blood.

tn I, o buoy radio beacon
invented by the French; 2,
Cesare Sabelli, who re-
cently flew across the
ocean, with radie equip-
ment in his plane that
aided him in making a
successful trip; 3 and 4,
dialing ‘planes in flight
for verbal “contact.”

Also in 4, the radio equip-
ment in use at one of the
airports of United Air Lines:
the oirport radio operotor
dials the ‘plane by number
to establish communicotion.
5, @ "radio knife,"” employed
for surgical operations, in
actuol use in a lorge Berlin
hospital.  This instrument is
much mare efficient than or-
dinary surgical knives. See
text for explanation.

Plioto eourtestes. 1. Je Sals Tout;
2 and 5. I'ress I'hotos; 3 and 4,
United Alr Llnpes.
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IN NUMBER &, the net of aerials and the building housing the transmitter of radio
station VCSPS, Moscow, Russia. A 500 kw. transmitter is employed, which indicates
that the United States does not hold @ monopoly on high-powered stations. In7isa
view of the variometer employed for tuning the transmitter, and the cascade of large
transmitting tubes of this transmitting station. In 8 we see an alectron tube device
for detecting flaws in copper tubing, wire or other similar material, The test is based
upon the change in electrical resistance of a small section of tubing, which occurs
when a defect is included within it. Two oscillators are coupled together and both
tuned to the same frequency. As the metal tubing or wire passes through the
machine, a flaw will change the frequency of one of the oscillators so that a beat
note is heard in the loudspeaker, and a defiection seen in a meter, At Y can be seen
Dr. Thomas C. Poulter, second in command of the Byrd Antartic Expedition, with a
scientific "divining" rod, He expects fo test for mineral potentialities in South Polar
regions. When the sled-like apparatus is pulled across the snow, a buzzer sounds
if it approaches metallic deposits in the earth. Dr. Poulter heads the science depart-
ment of lowa Wesleyan College, Mt. Pleasant, lowa. One of the most unfortunate
disasters occurred last May, when the liner Olympic sank the radio beacon ship
Nantucket. The giant trans-Atlantic boat was approaching the shores of New
England and being directed by the beacon signal sent out by the Nantucket due to a
very heavy fog which had arisen. So perfect did the beacon signal direct the liner,
and so accurately did the pilot of the big baat follow it, that betore they
could discern the fog-baund boat's outline or hear its powerful fog horn,
they had run into and cut the boat in half. This beacon ship was a
marker for ships approaching the coast from European ports, and was
stationed 55 miles from Nantucket lsland. It also served the purpose of
warning ships, when weather was bad, against approaching too closely to
shoals that had previously caused many ship disasters. In photo 10 the
radio room and equipment of the Nantucket can be seen; and in || the
complete ship with the radio antenna that sent out the disastrous beacon
signal which guided the Olympic with such disastrous precision.

Photo courtesies; 6 and 7. Sovloto: General Electric; 9, 10, and 11, Press Photos,

——
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THE LATEST

RADIO EQUIPMENT

Above, all-wave
antenna.
(No. 496)

"

Center, velocity
“*mike."”

(No. 497) Beacon recelvers.

(No. 501)

Below, short.
wave set,
(No. 498)

Piezo-astatic pickup.

(No. 502)

EXCITER LAMP

FECELL

(No. 503)

A P.E. cell relay.

A neon test lamp. (No. 504)

Under-rug antenna. {(No. 505)

Left. a modern, all-wave set using
the newest tubes. (No. 500)

Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope.
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AN ALL-WAVE AERIAL KIT [No. 496)

NCLUDED in this newest kit are the following items: 2. L0 ft.

colls of 7 x 20 stranded eusameled copper wire: T4 ft, special
Ctransposition-cable™ ;25 ft. twisted-pair lead-in wire; 2, lightning
arresters 4, stand-off insulaters: 2, nail-on knobs: 4, 3 in. gluss
insulators; 1, groumd clamp: 2, 12 in, lead-in strips: 2 galvanized
serew-eyes | 10 insulated staples,  This kit, properly installed, wil)
vastly improve all-wave reception in most instances.

A RIBBON-TYPE VELOCITY t:iICROPHONE. {No. 497)

NEW microphone with an output of approximately —90 an.,
A and flat within 1 db. from 60 0 10,000 eyeles, The magpets
ure 35% cobalt steel ; the ribbon is hammered to .0002-in, thickness,
The case is nconstically correct amd swurdy.

A NEW SHORT-WAVE SET. (No. 498)

[1S receiver is recommended to those who already lLave efficient

broudeast recelvers but who wish to enjoy the reception of long
distanee short-wave programs withoutr the necesslty of purchasing
an entirely new set with all-wave fearures,

A CONDENSER ANALYZER. [No. 499)

APER. mica, and oil dielectric condensers may be tested for leakage
by using this new “condenser analyzer.,” LeaKage current is
shown by a neon jndicator. Other faults such as open-, intermir.
tent- and short-circuits also may be located with this instrument,

A NEW ALL-WAVE SET. (No. 500)

NLIKE most all-wave sets that cover a complefe spectrum this

new receiver covers only the ranges of 185 to 33 meters, and
200 e 350 meters, This 5 tube set incorporates tone contrul
and A.V.C,

AIRPORT RADIO SETS {No. 501)

L austere airport receiver shown at A i an § tube snperhet.

designed to cover the range of 150 to 1%000 Ke, (2,000 to 16,6
meters) in 5 bands, ‘Fhe undistorted power ourpur is ¢ W, The
chasxsix ineocporates AV.C.  The cabinet blemds well with rack-and-
panel equipnient,

The move decorative egbinet shown at I3 uses the same chassis-
type described in connection with illustration .

A PIEZO-ASTATIC PICKUP (No. 502)

HESE new pickups have no prononneed peaks throughont the

audio range,  Standard lengehs, 8 and 12 ins, ; weizht, only 2 ozs,
Being non-magnetic they do nor tend to collect magnetie particles,
nor de they offer a magnetie circuit susceptible to electromagpetic
fields.

A LIGHT-SENSITIVE RELAY (No. 503)

IS unit incorporates within it both the excifor imp and the
Tplmtm-lm-trh- cell, and operates on a 110V, eirenit. Visors permit
the ray to be projected to a mirror 20 11, distant and reflected into
the light-sensitive cell, A compact, efficient unit having numerons
commereial applications,

A LAMP-TYPE TESTER (No. 504)
CONTINUITY tester which aperates from a lichit-line eircuijt.
A A neon lanmp tests polarlty, and high-resisianee cirenits: and
a flament ype, loweresistance,  Lts eamdelihra hase nuty be used
withour the test leads as a night or pilot lamp.

AN UNDER-RUG ANTENNA (No. 505)

1E objection to previons aypes of under-rmg antennas has heen

that they ratse the rng just sufficiently to make o ridge that soon
shows wear, The megallized paper used in the uinler-rog antenna
illusirated overcomes thisx  objection, In aditition, it provides a
very Inrge metallic surface of relatively low resistance.

A SEMI-PROFESSIONAL RECORDER ({No. 506)

HE 110 V., A, instroment illustrated s equipped with a volume

indicator, volume control, off-en switeh and a combination pickuy
and recording head. Twrntable speeds @ 33 170 and 75 rpan. Aecomo
dates 12 in. to 16 jn, Mank alvminum dises,  Impedan viahines:
400 and 5,000 ghms, Ringle amd dual turntables are available for
permanently recording radio er personal programs. ste.

Kindly give (number) in description under picture.

RADIO-CRAFT for AUGUST. 1934



A sound recorder. (No. 506) A 15 W, amplifier, (No. 507)

A |5 W. POWER AMPLIFIER (No. 507)

HES elass A aouplitier incorporates theee twao A0 el oa

3740 A high-gnality instrmment : absenee of AC hum is a feature,
ITnpur impedance s 200 ohms, with a thisd map provided tor o carbon
microplione,  Ontput impedanees © 80 16 aml 00 ohns,

A CONDENSER CAPACITY INDICATOR (No. 508)

HIK eapacity indieator conzizts of o wumber of paper ol dry-

vlectrolytic condense |~ capalle of \\1|]I~t.lllclln" SnEges up to BO0 v,
Ina'.  Capacity range, 230 mmf. o 165 mi. Cireaits may be ehecked
by the substitution llll-lllml. Thix is a0 stordy and well-buil unit
that should be in every serviee shop and “lab,”

A NEW AUTO-RADIO REPRODUCER (No. 509)

FEATURE of this unit is its dome cenrer cap which eliiminates

<pider construerion and at the same 1ime profects the voice
enil and air gap agalnst foreizn articles.  An acoustie filter assembly
{= Luilt inro thisx electrodynamic reproducer.,

AN A.C..D.C. AND BATTERY ULTRA-MIDGET SET
(No. 510)

IS compact 4 tnbe set employs a

TALE. ecircuit.  The tuning

pange extends from the broadeast bamd into the police range.
Weight, 1 Ibs, 0 dimensions, 8 x 3% x 43 ijus. decp, Urllizes oo
cach of the following tubes: a 36, 39,0 41 and 25750 A plug-in

cable adapts the set to either 6 or 32 V. Do,

A HIGH-SENSITIVE TEST UNIT (No. 511]

1EIR i ane of the fiest units te incorporate a volteter with a

sensitivity of 2000 ohms per volt. The ohmmerer section has
ranges of 0-2000-0.2ueg-2megs L its hattery supply is self-contined.
The voltieter range is R7CW-250.70500 The millinmmeter range s
w3 ma. ) the miersammeter  range is 05300 microamperes, This
unit is available in kit form,

A WAVE-BAND SWITCH (No. 512)
WITCHES have been the subject of continnous experiment. The
Sunil ilhistrated §x the Lest development. 1ts features are definite
indexine, sturdy construction, low cpacity, compactness, single-hole
moanting, \'"\'l‘l‘~|l|illl‘<l mm'ui- and grounded or unzronnded con-
tnets,  Available from S PST to 4 1010

A 6 TUBE DUAL-WAVE SET (No. 513)

I larest fashion™ in racdio set design: it ineorporates not only

the demestie braadeast fregquensey rnde of 540 10 L300 ke, e
alse (e international channel of 3,000 10 15830 kee Thisx 6 tube,
110 V. A, 8ot user two A8, one 207, one 2R7, ane 2A0 amd one S0,
Tone control aml A VO, are fneorporaed.

AN ULTRA-SMALL, ROTARY-TYPE “B" UNIT (No. 514

1S compact motor-generator incorperates a reflox filter cireais.

o in]nlt is 6 V.3 the output, 57 Vo Dimensions: 2% x 4 X 3
fns. s weisht, G s 1t threast ball bearings do not requive oiling,
The nnit is d\.lll.]lill' in MG or D :|I~'n for operation on B2V,
furm lichting plmrts,

NEW "POLYIRON" INDUCTANCES (No. 515)

ITHOUGH only an LI, unit, with  trimmers, is illustrated,

Spolyiron™ indnetances are available to mannfacturers in fypes
inchnling recular RS inter-stage units, and RS and UFD elinke
enilee  CThe available LIS values gre: 110, 170, 200, 3700 gl 4485
keor  Eleetro-magnetie conpling is employed,  These nes aufrs e
the tirst commercial types to appesar in America incovporating the
fmpalpabte-ivon core first ddeseribed in the article, Pormeability
Tuning.”™ in the November, 1931, issne of Ramo-Ceart.  These de-
sieex e wpre officieat Hhan i core unifs,

TWO NEW PRODUCTS (No. 516)

oomet the demand for a 1 te T pole, 3 to 12 point gang switeh

for use in test apparatus and padio sets, thers hax heen developed
the shaft-inalated it {lnstrated at A, The special-alloy con-
acls insnre high conduetivity and minimam wear: the contacts are
positive amd  self-eleaning,  Only  highest grade hakelite is used,
sSuitables for nse at nltva-short wavelengths,  The meter shunpts
illstented ar It ave acenrate within 1 pereent plus or minus, They are
permanent in valne and noiscless dn operation. Cembination Ing
and thumb terminals.  Insulated to permit close pwamting.  Avail-

snupply.

able in all popnlar resitstanee ranges: power rating, 1 W, Over-all
dimen<ions: 23, x 3 -in.

(Cantinued on page 112
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Capacity indicator. (No. 508)

A car reproducer. (No. 509) A duo-channel set. (No. 513)

A ‘‘convertible” set. (Ne. 510)

Tiny motor-generator. (No. 514)

Iron-core 1.F, coil. (No. 515)

B
ol o

Sensitive voltmeter. (No. 511) New radie components. (No, 516)

Wave-band switch.

(No. 512)

Rluhl. 2 new tubes.

ten,** A, is an ‘all-wave” tube,

The 76, B, ‘'matches” the 77 and
78. (No. 517)

The 1C6 “‘skele-
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1"hotos. courtesy Radlo Metal Locating €.

INCE the last description of a
“treasure’ locator (Ramo-CrAFT,
July 1933), thousands of requests
have been received from inter-

ested readers for additional information
on a more simplified and less difficult-
te-operate instrument, Because practi-
cal data on a locator having sueh char-
acteristics were unavailable at the time,
we have refrained from publishing any
further information on this subject.
We believe that we have now an in-
strument that is about as efficient and
simple as could possibly be inade. Those
who desire to construet it will find all
necessary information contained in this
article. (For those who prefer to save
themselves the expense and trouble of

Fig. A
Appearance of oscillator unit.

some little experimenting for adjust-
ments, etc., besides the labor involved
in constructing the unit, we add that
the unit is commercially available.)

Some of our readers may not have
read the previous articles on ‘“treasure”
finders (Rapro-Crarr, July 1933 and
June 1932) and perhaps are puzzled
as to how a device of this sort can be
useful for such purposes.

Practical Applications of Metal
Locators
This instrument will not “select”
gold, or other precious metals, apart
from baser metals, nor will any other
simitar eleetrical deviece. It will only
indicate when any mass of metal is

Fig. B
Extra A.F. itage boosts signal.

Fig. 1 at A, 1 tube modulated oscillator; B, 5 tube receiver circuit; C, assembly of units.
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AN IMPROVED
“TREASURE"
LOCATOR

From all over the world we receive letters
from people interested in treasure locat-
ing equipment.
scribed seemed to have been too com-
plex in design and operation.
improved unit now described eliminates
previous difficulties, its sensitivity permit-
ing detection of a piece of metal 16 ins.
square at a depth of |5 ft.

de-

Previous models

The

C. W. PALMER

sufficiently close enough to interfere
with a delicate adjustment made within
the receiver. It’s usefulness is not lim-
ited to searching for buried treasure,
but it can also be sueccessfully used for
the following:

(1) Locating “lost” gas or water pipe
lines. Municipalities that do not keep
an exact record of the location of the
vartous pipes will find that this instru-
ment will save a great deal of unneces-
sary excavating.

(2) Locating metallic ore deposits
or "pockets.”

(3) For ascertaining whether saw-
blades, knives, guns, or other metal
weapons are concealed upon the persun

(Continued on paye 115)

A 350 mMmF BATTERY OuTPUT
TUNER SWITCH JACK ‘)
FIVE
30

LOOP wIRES M
BROUGHT IN

THROUGH
COIL FRAME
ON S10E . -
6 BATTERIES  “A" BATTERIES
50 TURNS
Ne 20 DCC WIRE ~ RECE\WER ~
-B- SwiITCH )
BoLt
ARRANGE
MENT
/)
1799 =
{USE Two 1&Y =
DRY CELLS IN
RECEIVER AND

DSCILLATOR FOR
BEST RESLATS

J——r

A L
‘8" BATTERI “A*BATTERIES
~0SCILLATOR- © BATTERIES

Fig. 2

Two separate frameworks are employed, the
loops being built-in as shown above (all di-
mensions are given in the circuit diagram.)
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A ""SYNTRONIC"
ORGAN

A new photocell "organ" which will pro-
duce organ music and tone qualities that
have hitherto been impossible with the
conventional instrument. While its internal
construction seems a bit complicated, the
principles employed are fundamental and
can be readily grasped. In operation the
device is extremely simple, so that a pian-
ist as well as an organist can operate it
without considerable training or practice.

EDWARD E. KASSEL

Fig. A. Two separate
tone quality of each.

SYNTHETIC electronic organ

has been developed in the elec-

tronic music lahoratories of

Ivan Eremeeff, Russian physi-
cist and authority on electronic music,
in the new WCAU Building in DPhila-
delphia. The construction of this mod-
ern musical “giant,” which is the last
word in electronic musie production,
was made possible by the generous pa-
tronage of Dr. Leon Levy, President of
the WCAU Broadcasting Company, and
Fig. B the able collaboration of Dr. Leopold
Stokowski, Director of the Philadelphia
Symphony Orchestra.

The electronic organ can well be
classed as a universal musical instru-
ment, since it embraces so many divers
types of musical tones, expressions, and
effects. Not only producing its own
unique tone characteristics, it is capable
of producing the tones of other well
known instruments, and the musical
effects and expressions of the piano as
well as the ordinary pipe organ. Thus,
one may say that .t is many instruments
within an instrument, which is comfort-
ably small and portable, thereby over-
coming all the physical inconveniences
of, for example, the huge, cumbersome,

Fig, C. above. d . S
Tones or “quality’” being Synthesized and expensive pipe organ.

R The principles employed in Mr.

Fig. D, below,
Sound waves prepared for photographing.

Fig. 1
The construction of the organ is shown in
this figure, See text for explanation.

keyboards are employed. cranks shown change
A great variety of tones may be simulated.

Eremeeff’s methods of electronic music
production are based on his own theories
of sound synthesis, which are advance-
ments on the theories by Hermann
Helmholtz, Germnan master bhysicist and
mathematician., The universitality of
these principles enable Mr. Eremeeff to
apply them in various forms, depending
on the requirements and desires of those
for whom they are made. Therefore, a
person wishing for the tone quality and
musical effects of a church pipe organ,
for example and who does not care for
or have room enough for the ordinary
large pipe organ, will desire a small
electronic organ in which are installed
such parts that carry out the principles
by which pibe organ music is produced.
Then again, the broadcasting studio
which is in need of music of varied tone
qualities, such as the tone of the violin,
the flute, the saxophone, the ohoe, etc,
or, in other words, music for every
occasion, will desire an electronic musi-
cal instrument which funetions on the
principles by which such varied music
is produced.

Simulating Sound
In order to understand the construc-
tion and operation of the Eremeeff syn-
(Continued on page 104)
Fig. 2

This is a single unit of a commercial assem-
bly; includes keyboard, pedals, etc.
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SURGICAL-ROOM
INSTALLATIONS

Sound installations in operating
rooms of hospitals are now
tical, and facilitate instruction of
student surgeons.

SOUND

J. T. BERNSLEY

UBLIC address installations now

facilitate the instruction of stu-

dent surgeons in hospitals on both

coasts, by enabling the distant
surgeon or one of his assistants within
the operating room to describe each vi-
tal move during the progress of a deli-
cate operation. The manner in which
this is accomplished, as illustrated in
the photographic illustrations on this
page, is an absorbing story whose de-
tails and money-making possibilities
until now have not been known or re-
alized by most technicians and Service
Men,

Dr. Chaffee, chief surgeon in a Los
Angeles hospital is shown in the “ac-
tion” view, A, performing a major op-
eration while at the same time he de-
lineates its intricacies for the benefit
of surgeons assembled outside the
sound-proof operating room. This run-
ning description, picked up by a micro-
phone concealed in the sanitary face
mask which he must wear, is carried to
a remote rack-and-panel type amplifier,
the output of which feeds reproducers
suitably located in the observation
gallery.

A Medical Center (N. Y. C.) Surgical
Room Sound Installation

To continue the analysis of hospital
public address installations the reader
is transported from California to New
York where, in the iXye Hospital at Medi-
cal Center, New York Citv, we find
radio-type vacuum tuhes again serving
in a humanitarian role. It was impos-
sible to obtain an action picture at the
Center as the camera was considered,
in medical parlance, “contaminated,”
and not to be permitted in a room where
lives depend upon absolute cleanliness,

Since ordinary “studio”™type micro-
pPhones placed anywhere in the room
picked up every noise produced in the
operating room, it remained for the
lapel-type microphone, shown at B, to
make practical the installation in hos-
pital operating rooms of sound appa-
ratus that would permit the low tones
of a surgeon to be picked up during an
operation,

How 16 students may bhe grouped
around the sound-proof and plate-glass
enclosed amphitheatre in Medical Cen-
ter’s Institute of Opthalmology, is shown
at C. Binoculars enhance the vision,
but it remains for the reproducer set
flush in the ceiling as shown at D, to
acquaint the students, in the sound-
treated gallery, with the operation’s im-
portant details as they develop.

In a separate room is located the rack-
and-panel amplifier equipment, illus-
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Above
Dr. Chaffee (seated) describes an operation,
A. Another hospital uses *“‘mike” B, in am-
phitheatre C, with ceiling speaker D, and
amplifier E,

trated in E, to which the microphone
wall-plates are wired, and from which
lead the reproducer connections, For,
the system is so designed that the stu-
dents in the observation gallery may he
given instruction by a speaker in an
ante-room before those in main room
are ready to begin the operation.

Construction of a Lapel-Type
Microphone

As the single-button “lapel”-type mnii-
erophone is the “heart” of the installa-
tion, it's technical features will be dis-
cussed, with particular reference to
Fig. 1.

There are five essential factors that
enter into the satisfactory operation of
the lapel-type microphone in this type
of installation; tespecially, if it ig to
be used underneath a surgical mask).
These are: (1) the soft-rubber casing;
(2) the diaphragm: (3) the carbon
chamber; (4) the bypass candenser;

(Continned on puge 103)
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Fig. 1
Cross-section view of a lapel-type microphone.
The special construction that enables this
type of microphone to function properly s
clearly shown.
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A WELL-DESIGNED

5 TUBE

PORTABLE

A portable receiver will always help fill any
lull in recreational activities, when on a
vacation, picnicking, or a week-end trip to
the country. The portable described here
is extremely sensitive, employs few tubes,
and is very economical in "A" and "B"
battery consumption. It is loop operated.

R. M. DEAN

Fig. B. Rear view of receiver and batteries.
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Fig. 1. Loop circuit for adjusting set.

ORTABLE receiver design is largely

a matter of commpromise, sinhce
compactness, simplicity, rugged-
ness, and light weight are desired

on the one hand; while high sensitivity.
ample volume, good tone quality, and
economy of operation are desired on the
other. For this reason it is best for
the constructor to work out his own
design, after deciding what factors he
thinks most important. In the receiver
illustrated here the chief considerations
were high seusitivity and long battery
lite with only mioderate volume output.
Because it was desired to experiment
with controlled regeneration and A, V.
C. the panel has a somewhat crowded
appearance., After a discussion of the
factors involved in radie construction
as they relate to portable design. a de-
seription of this receiver will he given.
Due to the very limited demand for
the portable radio set, neither the com-
mervcial manufacturer nor the set builder
has given it much attention. It is not
proposed to write here a defense for
the portable set. In spite of its draw-
backs and limitations the portable has
a place in the radio field and, in addi-
tion., a unique fascination all its own.
So anyone willing to devote the care and
effort necessary to making one witl, I'm
sure, feel amply repaid. The elements

of design are more or less inter-related.
but they can be conveniently divided
into three groups.

(1) Type of tubes, power supply, and
economy of operation.

(2) Sensitivity and selectivity.

(3) Tone quality and power output,

Tubes and Batteries

If it were not for the high filament
drain the 6 V. heater tubes would be
the obvious choice. Wlhen the receiver
is used only occasionally, such as a few
hours a week during the summer, this
doesn’t matter, for one or two sets of
dry cells would last the season. But if
frequently used the replacement of the
“A” battery every week or two becomes
a nuisance and an expense. In the “old”
days of radio '99s were used in port-
ables with fair satisfaction. The newer
2 V., tubes are more rugged and less
microphonie besides being more efficient.
so if reasonable care is exercised in
handling the set good results can be
expected.

Four dry cells in series will he used
as “A’ supply where 6 V. tubes are
used, or if longer life is desired, five
cells with a suitable resistor. Two dry
cells in series or a small 3 V. “A” pack
with a regulating (ballast tube) or non-

(Continned on puge 123)
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A directional-loop installation in a Stinson Reliant airplane.

- BROADCASTS

Every radio transmitting station is a "'bea-
con" to the pilot whose airplane is
equipped with the new single-loop antenna
radio direction finder. 788 such ""beacons"
are ready to guide him to his destination,
whether it lies near a radic broadcasting
station or not. The radio page of his local
newspaper is his map, and he can set his
course toward any station, or find his loca-
tion by taking radio bearings on two
stations.

(Washington Inst. of Technology Photo)

N last montl’s issue of RaDpIO-CRAFT

we told how radio beacons guide our

air liners on their courses. There are

now 92 such beacon stations, serving
our major air lanes (Fig. 1). They are
the backbone of our commercial and
military flying; but the private pilot off
the beaten track would often find him-
self in a location not served by these
beacons,

This new radio direction finder gives
the pilot his direct course toward any
radio broadcasting station which he cun
tunc in on the reeeiving set. Thus, the
pilot of an airplane equipped with such
a set has at his disposal 788 true “com-
passes’” dotting the country: there are
592 commercial radio stations, 92 De-
partment of Commerce airway radio
beacons, and 104 marine range beacons
along the coasts and the shores of the
Great Lakes. With their aid, he can
alway¥s bring his ship to any point on
the continent, whether there is a radio
station at his destination, or not. The
pilot can always locate himself by mere-
ly tuning in on two stations, read his
compass, draw two lines according to
the indicated bearings, and mark the
point on his map where the two lines
Cross.

What is equally impertant, the radio
direction finder can be used equally well
anywhere in the world, for there are
broadcast stations everywhere.

In long distance flights, the finder is
especially useful, as it always guides
the pilot along a great circle route,
which is the shortest distance between
two points on a sphere, like our earth.
Wiley Post, who last year girdled the
globe, alone, in 7 days, 18 hours and
491 minutes, used one of the first ex-
perimental models developed by the
Bureau of Standards, and was enthusi-
astic in his praise of this device. It
relieved him of the arduous task of
making observations with a sextant, or
even computing compass bearings, while
piloting his speedy Lockheed. The radio
direction finder brought him unerringly
to his destination all the way around
the world.

The reception of radio signals is
visnal, and the course toward (or away
from) the radio station is indicated by
the pointer of a zero-center type course
indicator, At will, the pilot can both
listen to broadcast and at the same
time have his direction shown on the
course indicator.

This radio direction finder, like the

2 Y DEPARTMENT OF COMMERCE AERONAUTICAL RADIO RANGE BEACONS (L
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Frg A, ——— Frow g
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airway beacon and the blind landing
system, was developed by the Burean
¢l Standards of the Department of Com-
merce. A commercial version of this
direction finder, called the “Direct-Aire,”
which can be connected to any standard
receiving set, (photo below) has re-
cently heen placed on the market hy the
Washington Institute of Technology,

The simplicity of its operation, its
tow weight and low cost, and its tre-
mendous value in the operation of air-
craft, render this appliance of particular
interest to the radio man. as it will un-
doubtedly soon find the way into most
of the private airplanes in use, and also
into many water craft as well, where it
can be used to equal advantage. Again
a new field is opened to radiomen,

Principle of Operation

The direction finder requires the use
of a single-loop antenna. the bi-direc-
tional field pattern of which is dis-
torted, and periodically switched. so
that the larger lohe of the distorted field
pattern lies first on one side of the air-
plane, and then on the other (Fig. 2C).

The normal figure-of-cight field pat-
tern of a balanced loop antenna can be
converted into a cardioid. or a heart-

Fig. 1, left
Beacons serve only the major air routes.

Below
The Direct-Aire mounted alongside a Lear aire
craft receiver makes a compact unit.
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GUIDE AIRPLANES

This latest application of radio aids to aviation is intended
primarily for the sportsman pilot whose destination usually
lies away from the major air routes served by radio
beacons. This important contribution to flying, recently
developed by the Bureau of Standards of the U. S. De-
partment of Commerce, is now available commercially.
Radio again adds another milestone in the progress of
aviation, our youngest and the most promising industry.

HENRY W, ROBERTS

LL
The zero-center type course indicator tells the
pilot at a glance whether he is on course.

Dept  of Commerie phote)

shaped pattern (Fig. 2A), either by in-
troducing a vertical antenna (the ver-
tical antenna current being 90 degrees
out of phase with the loop antenna cur-
rents, or in phase with their result-
ant); or by utilizing the vertical effect
ot a loop antenna not symmetrical with
respect to ground. If perfectly phased
patterns in such a loop antenna are
required, careful adjustment of its tun-
ing is necessary; on the other hand, pat-
terns similar to that shown in Fig. 2B
are readily secured, the smaller lobe of
the field pattern resulting from a phase
angle between the vertical effect and
the loop antenna effect.

With the loop sct at right angles to
the fuselage, the intersections of these
distorted field patterns lie directly
alead and behind the airplane (Fig.
2C. The field patterns are switched
electrically, by grounding the ends of
the loop antenna through two rectifier
tubes to which an alternating voltage
is applied, so that they pass current
alternately, as shown in Fig. 3.

The course indicator is connected in
the cathode-return leads of the rectifier
tubes, so that the current of the recti-
fiers passes through in opposite direc-
tions. The course indicator is switched

Fig. 3, ripht

Clrcult diagram of U. $. Department of Commerce single-loop antenna

radio direction finder.

Fig. 2, below

The normal figure-of-eight pattern of a loop antenna can be modified
by introducing a vertical-antenna effect,

N T

synchronousty with the loop patterns,
and when the larger lobe of the pattern
is to the right of the airplane, the signal
received deflects the pointer of the
course indicator to the right, and vice
versa. The audio output of the finder
is applied to the rectifiers, and the cur-
rents so produced are proportiomal to
the field patterns. As long as the air-
plane poiuts directly to the radio sta-
tion, the alternate deflections of the
pointer remain equal, and the pointer
appears to remain in center or ‘on
course” position, The “switching” is
done many thousands of times a second,
and the eye does not notice any vibra-
tion of the indicator pointer. When
the airplane heads away from the true
course, the prevalence of signals re-
ceived from one side results in a dif-
ference in voltages developed by the
two field putterns, and causes the indi-
cator pointer to deflect, warning the
pilot that he is “off course.” and to
which side. A reversing switch can be
provided for obtaining correct indica-
tion when flying toward or away from
a radio station.

Arrangement of Circuit
Figure 3 shows the circuit arrange-

ment of the single-loop antenna radio
direction finder, as developed by the
Bureau of Standards. Loop antenna L1
is tuned by condenser C1; the incom-
ing signals are applied to the first L.F.
amplifier between the center point of
the loop antenna and the ground. The
ends of the loop antenna are connected

to the rectifiers V1 and V2, through
equal condensers C2 and C3. An alter-

nating voltage is applied in opposite
phase, through R.F. inductances LZ and
L3, to the plates of the rectifiers; this
voltage should be of a frequency readily
passed by the audio amplifier of the
radio receiver used in the installation.
The cathodes of the rectifiers are con-
nected through resistor R1; the adjust-
able center-tap of the resistor passes
through the audio output transformer
of the radio receiver to ground. The
course indicator, M, is connected across
this resistor, and a high-capacity low-
voltage electrolytic condenser C5 damps
the course indicator.

The voltage to the rectifiers is sup-
Mied by an audio oscillator, T1, using
vacuum tube V4 with tuning condenser
C4. Resistors R2 and R3 serve as a
voltage divider, and are matched to

(Continned on page 103)
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INTERNATIONAL RADIO REVIEW

Fig. A

The new English duo-diode-pentode output
tube.

Fig. B, above
Two speaker units provide full room coverage.

Fig. C, below

The mirror tuning dial—A French invention
which [ntroduces a nowvel cabinet design.

82

HERE is what the radio experi-
menter has been wanting for a
long time—a semi-technical re-
view of the thousands of new
ideas which are confinually 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 radio men, we
have arranged with technical
translators to prepare for our
readers reviews of all the rea"r
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 fo whatever
equipment he has on hand.

e T
A DUO-DIODE OUTPUT PENTODE

EW tubes seem to be the fashion in

radio today and our European cous-
ins are certainly not far behind us in
the devclopment of new types. The tube
shown in Fig. A, is of 2 new composite
variety designed primarily for midget
sets. It contains both a duo-diode de-
tector and a pentode output section. By
the use of this tube, sets which employ
only one AJF. stage can conserve one
tube by the use of this double duty
tube,

While we have numerous composite
tubes in this country, this particular
variety will be new to American read-
ers. It is peinted out in the descriptive
material which appeared recently in
WirELEss Worep that by its use in con-
junetion with a pentagrid frequency
converter, and one additional tube as
an L.F. amplifier, a 3 tube superhetero-
dyne of practical design can be manu-
factured. Such a set can combine such
features as A.V.C. and interstage noise
suppression, due to the flexibility of
the diode output pentode.

NOVEL CABINETS

UROPEAN manufacturers place on

the market from time to time, novel-
ties in cabinet design that appear “dif-
ferent” to the American radio fans, The
cabinet at Fig. B which appeared re-
cently in the BroancASTER AND WIRELESS
ReraiLkr. an English trade magazine,
shows the use of 2 balanced loudspeak-
crs to facilitate “full room” coverage.

This set is housed in a table-model
cabinet with a front panel containing
tuning and volume controls and with

RADIO-

2 off-set panels in which the reproduc-
ers are mounted.

Another novelty in cabinet design
which appeared in Rabpio MauaziNg, a
French publication, is shown as Fig. C.
This consists of a cabinet in which the
tuning dial is located on the top instead
of in the usual position on the front
panel. A cover conceals this dial when
the set is not in use and when the cover
is raised, a mirror is found on its in-
ner surface. This mirror reflects the
image of the recessed dial and because
of its large size, the station call letters
or locations (in Europe the city is often
used to identify a station) can be
scribed directly onto the dial. A thin
pointer moves across the dial to indi-
cate which station is being received.

The set contained within this cabinet
is modern in design, and includes such
features as automatic volume control.
interstage noise suppression and all
other features that make up a modern
receiver.

MORE NEW TUBES

HERE seemns to be no end to the num-

ber of elements that can be inserted
within one small glass bulb. We were
all startled when the pentagrid fre-
gquency-changer tubes, such as the 2A7
and 6A7 were placed on the market but
apparently tube manufacturers in Eu-
rope are not vet satisfied with the pres-
ent complement of tube designs. A
new tube known as the “octode” was re-
cently described in TourTE Lo Rabpio, a
French magazine. The octode is a fur-
ther development of the pentagrid con-
verter tube and contains an additional
suppressor grid between the plate and
the fifth grid, which is internally con-
nected to the cathode. This additional
element has several effects upon the
operation of the tube. In the first place,
a tube constructed in this manner has
a much higher conversion-amplification
factor than previous types and is en-
tirely free from the critical operating
roints found on certain frequencies with
the ordinary pentagrid converter tubes.
Also, this tube will operate on much
lower wavelengths than previous types,
being quite cfficient on wavelengths as
low as 7 meters. A typical cireuit for
the new octode tube is shown in Fig. 1
and it will be noticed that it is wvery
gimilar to the cirenits advocated for or-
dinary pentagrid converters.

Some time ago we displayed a new
English tube which was peculiarly
christened “Catkin.” This tube was
constructed after the fashion of the
large, air-cooled types used for radio
transmitters in which a copper-to-glass
seal was substituted for the usual glass
envelope. (RaAp1o-CraFT, August 1933,
page 75).

The latest developments of the Cat-
kin series of tubes are designed for bat-
tery operation. The construction of
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\/

The frequency-converter circuit for the new
“octode.”

these tubes is somewhat different from
the original Catkins, as shown in Fig.
2 although small size and rigid con-
struetion are the results of this varia-
tion in tube manufacture.

l.ast month we showed a picture of
4 new midget tube which had just been
introduced by the Marconiphone Co.,
Lid. As it will be remembered, this
new tube was exceptionally small in size
nnd economical in battery requirements.

A further examination of this midget
fube sbowed that no contact prongs
were used on the base. At that time,
we predicted that this method of tube
base construction would find wide use
on both the European and American
markets. In Fig. ). are shown several
new types of English construction which
have just been shown in tbe Broap-
CASTER & WirkLEss ReETATLER. They em-
ploy the same type of tube base con-
siruction as the midget tube mentioned
above. Also, these tubes are 8 contact
types which illustrates bow many con-
tacts ean be placed around the circum-
ference of this new type of tube base.

REAL LIFE REPRODUCTION

EVERAL issues of Portvrar Winkrkss
magazine recently have contained de-
scriptions of a new system of reproduc-
tion that it is claimed brings back cer-
tain characteristics, which are present

Fig.

The **infra-sonic’” system of ‘'real-life” reproduction.

8-PRONG

TUBE BASES
and &
SOCKETS Sy 2

Fig. D
These & contact tubes and sockets employ side
instead of base terminals. for prong and socket
cennections.

in actual renditions of instrumental
music but are usually missing in radio
reproduction. The system is a devel
opment of G. V. Dowding, Technical
Fditor of the above magazine. Mr.
Nowding found that the main difference
between hearing instruments. and repro-
ductions of these instruments, is the
toss of those very low frequencies which
are “felt” rather than *“heard.” Those
who have attended symphony concerts,
are familiar with these extremely low
frequencies and while it is technically
possible to reproduce them. with pres-
ent-day radio transmitters and receiv-
ers the amplitude of these “infra-sonic”
frequencies is attenuated a great deal

In order to compensate for this loss
Mr. Dowding artificially compensates
for these low frequencies by the intro-
duction of a special amplifier system.
This amplifier works on an inverted
A V.C. principle so that any increase in
the bass response of the receiver is
brought out by the “infra-sonic” ampli-
fier. While this is an artificial means
for arriving at the desired result, those
who have heard the new amplifier in
operation claitn that the difference be-
tween reproduction and actnal instru-
nients can not be detected.

The “infra-sonic” amplifier combines
a2 dynatron oscillater which creates the
“infra-sonie” frequencies, with an audio

(Continned on page 109)

3
A dynatron oscillator generates the sub-audible

frequencies which are amplified by a D.C. amplifier.

HIGH-EFFICIENCY
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Fig. 2

The construction of the battery "catkin” tubes.

Fig. E, above

is a new German 16 mm. sound-film
projector, amplifier and reproducer.

Here

Fig. F, below
Three tuning dials are used for the long,
Intermediate, and short-wave broadcasts.
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IMPORTANT FACTS ABOUT THE NEW

ALL-WAVE ANTENNA SYSTEMS

UNIVERSAL™
OR

L ALL-wWAVE"
COUPLER

Fig. B

“Transposed lead-in' antenna kit.

R. D .WASHBURNE

ADIO set owners should realize that although their

set has limped along with an antiquated, “hay wire,”

and inefficient aerial, the application of modern ideas

in antenna desigh will greatly improve even their old,
200 to 550 meter set operation; and that, in the event they
own, or contemplate purchasing a new set, a modern design
of antenna system is necessitated by the high efiiciency of
late radio receiver models—most of which are capable of
receiving at least potice-band signals and, in many instances,
wavelengths as tow as 15 meters,

For this reason Part [ of this article deseribed the funda-
mental principles upon which these new antenna systems are
based. The first system to be cousidered in more detail was
the new *“double doublet.,”” which was illustrated in Figs.
1 and A, Now go on with the story.

Limitations of Early-Type Antennas

(2) Inverted-I. With Unshielded Lead-in. In Fig. 2 is
illustrated our old stand-by, the *“inverted-I."-type antenna.
Where does this design fit into the all-wave antenna picture;
what are its uses and limitations?

When correctly installed, excellent all-wave operation may
be obtained—provided the local-noise level is extremely low.
In other words, this antenna system can only be recom-
mended to the rural-ite living in a location remote from
sources of man-made interference.

The best means of supporting the antenna is by two rigid
poles, one preferably on the house and the other mounted
about 40 or 50 ft. away, so that the antenuna is clear of the
ground by the greatest distance. A metal roof underneath
the antenna wire will tend to reduce its efficiency somewhat.
Trees are not desirable supports for an all-wave antenna,
owing to their tendency to sway and cause fading, as well as
their tendency to absorb energy and thus reduce the signal
strength. If located close to a road, or with the down-lead
end toward the road. excessive interference from automobile
ignition systems may be experienced on the shortest wave-
lengths.

As recommended in past issues of Ranio-Crarr, experi-
ment carefuliy to find the best antenna “spot.”

It is very important that the horizontal span be as far as
possible from chimneys, walls, trees, or any other wires; the
lower or vertical section should also be kept *“in the clear”
and well away from rainspouts, telephone or power wires,
tree hranches or any other foreign objects; the lead-in or
down-lead section should not approach the side of the house
ctoser than about 6 ins. These points are brought out by the
illustration. which should be carefully studied.
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In this article the author
continues his discussion of
new antenna systems espe-
cially designed for use with
all - wave radio sets.
highest efficiency, modern
all-wave sets must be used
with modern antennas.

For

Fig, C
“Transposition-cable” antenna kit.

PART Il

The Antenna a Continuous Wire

Note that the antenna wire should be in one continucus
length from the far insulator, through the house-end insu-
lator marked “insulator.” and so on to, and through, the
stand-off insulator. To keep the lead-in or down-lead section
of the antenna system from sliding back and forth in the
stand-off insulator a tie-wire may be used, as shown. The
lightning arrester is mounted on the outside of the house in
order that its ground post may be run directly to a “driven”
ground. This is made by driving a 5 or 6 ft. metal pipe or
rod into moist earth, leaving above-ground only about 6 ins.
of the pipe or rod, to which the ground wire can be securely
fastened by mieans of a good ground clamp.

For the antenna use at least No. 14 B. & S. stranded copper
wire, and No, 12, if possible. Keep the antenna and ground
leads well apart at all points, Locate the radio receiver as
close as possible to the point at which the antenna enters
the house,

(Reference to Fig. 8 indicates that antenna lengths 25-
30 ft. or 100-105 ft. may be used for reception of frequencies
within the “good” sections. However, although either length
is optional, use the longer one to favor broadcast-band re-
ception, or if part of the building shields part of the an-
tenna system.)
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Fig. 8

A graph illustrating comparative set and antenna efficiencies. The
unshaded areas show good antenna action for the antenna lengths and
resultant natural frequencies indicated. for a particular all.wave set.
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HOW TO IDENTIFY THE FOREMOST OVERSEAS BROADCAST STATIONS

Moxt foreign short-wave stations ansiotnce
in several languages, including English, [low-
ever, numerous stations have charneteristic
signatures, the most jimportant of which are
Hsted below :

CNR—RasaT, Moroceo, AFRICA (8.000, 9,300
and 12830 megacycles: 3700, 320 and 284
meters, respectively) ;) 12 kw,  Anlnoutices
“Radio Rabat dans Moree”  1'ses beat of
metronome (tic-toe, tie-toer in intermission.

UCTEA A LisnoxN,  l'okrrean (9.500 and
15.340 megacyele SLE and 196 nwters,
respectively ). Niz  cuekoo  ealls hetween
selections,

DA to InD ZUESEN, GERMANY (9,560,
15.200, G020 and 11760 megieyeles, re-
spectively : S4. 1007, 4008 and 205 tmicters,
respertivelyr 1 5 kw. Nigus in  English,
Spanish and German. Plays eliracteristic
eizht-bar  c¢hime seleetion  during  inter-

mission.
EAQ- -Maprip, XpaiN (10,000 megacycles; 30
meters) 3 20 kw.  Signs in English.
FYA—T'ONTOISE, Fnaxce (11705, 11,005 and
15,240  moegaeyeles: 256 25.2 and 187
mefers, respectivelyy 1 12 kw, » Marseillaise’”
at start and close of program. ‘‘Hello,
hetlo, ici Paris, Radio-Coloniale, 103 Rue
ll(' Grenelle”
to GNG

PAvENTRY, EXGLAND (6050,
11.750, 1LRGS, 15,140 and
h.n T ml-;.u\‘lh'-. respectively ; 40,6, 51,6,

L3, 255, 208, IS and 16,9 meters,
spectively) s 10t 200 kw. Annonnees
“Londen ealling””  1Plays “@God Sare the
King,” nnd gives Big Ben chimes on the
hour.

VI Varmesy Ty (5,070 and 15,120 mega-
eyeles; B0 and 198 meters, respectively)
10 kw. Anneunees “I'ronte, prente, Radio

Vaticano.”

IZRO—RomE. Trany (6,220 gnd 11810 ega-
exeles; 4852 amd 25,4 meters. respectively) ;
D kw. Lady annonneer, “Radio Rema™ or
“Radio Rema Napoli””

OXY— - SKAMLERACK, DIExXMARK (G000 and
0.020 megneyeles s 4002 and 315 meters,
respectively o ta-kw, Breadeasts midnight
chimes at 6 1M, (E.S.T).

SRT-—P0zNaAN, Foraxnp ¢ 490 and 9.550 mega-
eyeles LG and 314 meters, respectively),

re-

Announees  “felto, hello,  Polski Rud jo-
Posnan.”
TI4NTIIL-—HEREnts, CosTa Nica (0670 and

15,075 megaceyeles: 31 and 199 meters, re-
gpectivelyy,  DBugle eall or tic-toe botween

solections,

VRZME—ArsTaania (L300 megacyeles ; 31,3
Metersi ;12 kw,  Laughing notex of the
Kookaburra bird open and ¢lose program.
T eonvert ahove megnceyele tfigures to kllo-

exveles, chunge the decimal point to a comma.

Example—G.060 megacyceles = 6,060 ke,

The impertant points to keep in mind

are: secure (a) height; (b) insulation.
and; (3) freedom from surrounding
objects,

Note that the use of indoor antennas
of every type must be discouraged by
the radio man who wants his customer
to be satisfied with his all-ware set.
Do not foruet for « moment that. as
stated in Part I, the satisfactory recep-
tion of signals below 200 mecters is al-
most entirely a matter of securing the
highest possihle signal-to-noise ratio.
This condition cannot begin to be satis-
fied when the pick-up portion of the
antenna is placed indoors where it can
respond to every house-wiring radiation
of man-made interference generated both
within and outside the house.

The antenna shown in Fig. 2, for
practically all locations in the United
States, should Dbe run mnorth-cast by
south-west, with the lead-in taken {rom
the north-east end, to secure best recep-
tion of overseas stations.

A High-Quality Doublet Antenna
System

(3) Doublet With Transposed Lead-in
and Tuned or Untuned Impedance-
Matching Transformer. Use of a “tran-
sposed™ lead-in permits good reception
to be obtained in localities where the
noise-level is quite high, as previously
mentioned. (Note that. inasmuch as
we are using every artifice to entirely
remove the antenna system from all
sources of man-made interference, the
use of an electric light, telephone or
telegraph line, or an “indoor antenna’
unit that utilizes the ground lead for
an aerial, is taboo; such makeshifts or
substitutes will only increase the noise-
ta-signal ratio.) However, the trick
is to keen the two down-leads as far
apurt as possible, within reasonable lim-
its, if the shortest wavelengths are not
to be too greatly attenuated. This fig-
ure of “reasonable limits” is conve-
niently obtained by using “transposition

(Continved on page 107)
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A good inverted-L antenna.
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Fig. 7. right
The wavelength range switch of a modern set
selects the most suitable antenna.
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copper-oxide, B, caesium or other types, C, selenium,

P. E. CELL

The application of photoelectric cells in
the radio and electronic field are becom-
ing more common every day. However,
a great many Service Men are not com-
pletely familiar with this subject, particu-
larly concerning the characteristics of
each type and what they are adapted for.

A. J. McMASTER

HE various forms of light-sensitive

cells are classified as foltows: (1)

photo-emissive, (2) photoconduc-

tive, (3) photo-voltaic, Iach type
is analyzed as to eolor sensitivity, static
response to variations in light inten-
sity, and dynamic response at audio fre-
quencies. Curves are shown illustrat-
ing the operating characteristics. A
brief comparison of the merits of euach
type for different uses forms the con-
clusion of this article.

Although some of the electrical ef-
feets of light on certain substances have
been known for nearly 100 vears, it is
only within the past decade that sub-
stantial and significant progress in the
engincering applieation of light-sensi-
tive devices has tuken place. In order
that we may find a proper place for
photoelectricity in the modern scheme
of engineering practice, let us consider
for a moment some of the many forms
of engineering in which the primary
objective is the transformation of one
form of energy to another. Thus, we
have various forms of so called electri-
cal generators in which mechanical en-

reversible as evidenced by friction, elec-
trical heating, the turbine, and thermo-
electricity. Chemical energy may serve
as ua source of electricul power, and
when we charge our automobile battery
we again reverse the transformation
process. One could name other ex-
amples of this universal effort to change
one form of available energy to an-
other, but sufficient mention has been
made to establish the desirability of
seeking engineering means for making
all forms of energy interchangeable,
Let it suffice to call attention to the
breadth of engineering and industry
based fundamentally on the conversion
cf acoustical energy to clectrical energy
and vice versa.

But we have not as yet considered
one of the most abundant forms of en-
ergy, namely, that of light, Ahundant
not only in nature, it is of course pro-
duced artificially on a tremendous scale.
The utilization of solar energy goes on
everywhere about us, but not in a di-
rect and readily controllable manner. Tt
is not the purpose of this paper to sug-
gest a photoelectric method for the di-

Photoelectric Cells
Photoelectricity has been defined as
any eclectrical effect produced hy the ac-
tion of light, Three fnndamental types
of light-sensitive phenomena will be con-
sidered briefly, The photo-emissive ef-
fect, though not the oldest, is perhaps
(Continued on page 120)
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The above curves show the various characteristics of the 3 most used types of P.E. cells; namely, phota-voltaic, photo-emissive, and photo-conductive

types.
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the older selenium cell.

RADIO-CRAFT

The first is popularly referred to as the copper-oxide cell, the second as the caesium or other gas-filled tube types, and the last is typified by

AUGUST, 1934

for



A LONG-WAVE TUNER

There are few receivers that are able to
receive broadcasts from European sta-
tions. This is due, primarily, to the wave-

length these stations use.

describes a '‘tuner" which permits the
reception of these foreign programs on
between

wavelengths
meters.

F. R. HARRIS

500

Fig. A
Location of tubes, coils, ete.

Station Station
Location Meters
Moscow (U.SS.R.) ... 1.724
Paris (France) .. 1.648
Konigswusterhausen
{Germany) . 157
Minsk (U.S.8.R.) ... 1.442
Warsaw (Peoland) ... 1.345
Luxembourg 1.304
Kalundborg (Denmark) 1,261
Leningrad (U.S.8.R.) . 1,239
Oslo (Norway) ... 1,181
*Time difference figured

Standard Time.

Possible Eurcopean Stations on L.W.

Hours
Diff*

Power
in Kw,
500
75

60
100
120
150

15
100

60

from

MNARA~d i
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and 2,000
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HORT-WAVE reception has, re-
cently, become quite the fad and

the general public has become
“short-wave conscious,”” It is not,
however, so generally realized that

there is a considerable band of frequen-
cies below the regular broadcast band
(higher wavelengths) in which there is
muech worth hearing. Marine police,
aireraft dispatching and weather reports
are all carried on in phone within this
band. In addition to this, for those
who can read code, there are innumer-
able government and other services. BY
International agreement, also, regular
broadcasting is carried on within the
hund from 160 kc. to 230 ke, (1,875 me-
ters to 1,340 meters), stations within
this range being located all over Eur-
ope. some using considerable power.
Luxemhbourg, for instance, on 1,304
meters (230 ke.), is rated at 200 kw,,
and has been consistently heard in the
U'nited States. For those who have
tired of the, howadays, commonplace
reception of world-wide short-wave pro-
grams lhere is a new mark to shoot at,
and a mark whieh is much more likely
to result in the reception of really en-
joyable programs since long-wave trans-
mission is not affected by daylight or
dark conditions to the extent with which
it is found on the shorter waves; long-

_-LONG-WAVE TUNER
POWER PACK —

SWITCH

wave fading is almost unknown and
man-made static is almost non-existent,
only eleetrical storms causing any con-
siderable interference (mostly in the
summer).

Another feature which will make
long-wave reception increasingly reli-
able and interesting to American radio
fans is the rush to greater and greater
power on the part of European stations,
With these points in mind the “long-
wave tuner” illustrated and described
in this article was designed and built.

Design

In laying out the set several points
were given especial consideration. The
set must, of course, be sensitive in or-
der to be of any use at all. It must
be selective in order to cut through the
maze of loeal ecode and other service
stations and bring in the much nore
distant phone station that we want. It
must be simple to construct and to put
into operation if the average home
huilder is to have any chance at all of
building it, and it must be reasonable
in price,

After much consideration the choice
finally fell on a straight tuned radio
frequency set of 4 stages having no
audio frequency amplification, and de-
pending on a separate power supply.

(Continned on page 116)
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Circuit of long-wave tuner. The A.F. amplifier of the regular receiver is employed for loudspeaker reception,
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UPLIFTING

SERVICING
PROFESSION

In this concluding chapter, the author
suggests numerous ways for augmenting
Some very
pertinent advice concerning the tech-
nician's obligations to the customer
should be thoroughly digested and con-

the Service Man's income.

sidered by readers.

F. E. COLT

THE

Fig. A.

PART il

By @E ’

Third-prize winner, Nat'l Union Radio Corp's.
Bench contest, Lyon Radio Service, Syracuse, N. Y.

t .
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Best Service

N THE June and July issues of Rapio-
CraFT the writer discussed ways and
means of setting up a profitable ra-
dio service shop. In this, Part III

installment, we go into details, and
now take up the subject of the guar-
antee tag. The guarantee tag is only
an acknowledgement that you are ready
to make your work right in case of de-
fective parts.

If yon make a real effort to do your
work right and are carefnl to do it well
and use only parts from well-established
old-line manufacturers whose wares
have proven good, you will not have to
worry about guarantees. Of course
tbere may be exceptions to this rule, as
in all rules, but if you do have a come-
back, make the necessary corrections
and do it with the biggest smile that
you can possibly muster, This will win
you more customers than you now
realize, and helps develop better serv-
ice technique instead of slip-shod habits,

SWITCHING

RADID CHASSIS. MASONITE PANEL
b PANEL

= 20" TR

" SPEAKER AND
286 AMDPLIRIER
COMPARTMENT

Fig. 1. Complete public address panel. for

testing, and store ballyhoo,
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A Profitable “DX” Trip

This reminds me of a trip I made one
time. Although it cost me some lost
time it, in turn, brought me about 25
new customers. A man came into my
shop with a Crosley battery set packed
in a dust-covered box—I soon found out
that he lived 20 miles beyond a neigh-
boring town which was 15 miles from
my shop. The set needed new tubes,
new batteries and a good cleaning and
balancing. I reconditioned the receiver,
set it all up, tried it out, and it worked
splendidly.

He came in and got the set and I did
not hear from him until a week later
when he brought the set in again and
asked me to try it out saying he could
not get a thing over it! I hooked up
the set and it worked again excellently,
so we came to the conclusion that he
must have had it connected wrong. This
time I connected it all up, marked the
wires, made him a pictorial diagram
and schooled him about getting the po-
larity right on the “A” battery, which
was the only thing he d¢id not bring in
with him. He said that on his way
home this time he would get his “A”
battery which he had left in the neigh-
boring town to get recharged and then
he thought he would be able to receive
the opening game of the World Series
the following day.

Imagine my surprise when I got a
long distance call that evening from
him out on his ranch 35 miles from my
shop, telling me that he couldn't get
any response! He was disappointed and
half-way angry. The first thing he
asked was if T guaranteed my work and
wonld I make it right. After a brief
conversation to find out whether he had
got it hooked up all right, I told him
that T would come out on one condi-
tion—that if the trouble was due to
any error on my part I woutd not charge
him for the trip but if it was a case
of a bad “A” battery or a wrong hook-
up, I would charge bim for the trip.

RADIO-CRAFT

This was agreeable so I drove out.

When I arrived I just looked over all
of the connections. Everything was
O.K. I then started to work by testing
the “A” battery. This battery showed
shorted cells and as soon as a load was
connected it went flat. He watched me
and saw the test himself so he drove
to the nearby town and hought a new
battery. When he got back we con-
nected it up. How the stations did roll
in from all over the U. 8. Did he pay
me? [I'll say he did—not only mileage
plus time, but he slipped me $2.00 more.
Was he happy—and was I?

A week later I received a call from
the only radio dealer of this town where
the man bought the battery, saying that
he had a few sets he wanted me to
check up. 1 went up and as a result
had 2 day’s work of about 30 sets to
clean, test and repair,

Did this guarantee business pay?

(Continued on page 101)
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CONVERTING OLD RECEIVERS

There are, unquestionably, numerous receivers, purchased IMPROVED DETECTION AND A.V.C.

years ago, that still function satisfactorily, but which can
be made more efficient and brought up-to-date by a few
changes and' alterations. It is the purpose of this and sub-
sequent articles, to inform Service Men and other interested
parties regarding these modifications. Also, 'conversion"
data will be given for revamping old electric sets to those
of modern "'dry-cell tube'' type—those who live in rural sec-
tion, where electric light line power is unavailable, will be

especially interested in this data.
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Fig. 1
APEX MODEL 7. This is a revised circuit incorporating improved detection and A.V.C. The
detector tube (a 27) is replaced by a 55 tube and appropriate oscket, and the old 24 tube, by a
56. All necessary values are indicated.
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in detail the new connections.

Fig. 2
TEMPLE 8-91. The new circuit shown above is a considerable improvement—accomplished by
employing a 2A6 as a half-wave detector, self-biased. and an A.V.C. arrangement that was derived
only after considerable experimentation.

ey

Fig. 3
WESTINGHOUSE WR-7, RCA 80, 82, etc. A combined second-detector and A.V.C. stage is the
improvement shown in this circuit. This change will improve the set considerably, and incidentally
bring it up-to-date with later models.
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FOR APEX MODEL 7

TH[S circuit change in Apex model 7

may be used by the Service Man to
make an “extra dollar” or as an original
by the set builder and experimenter,
due to its high efficiency and stability.

In making the change the heater cir-
cuits remain as is, except winding
“H"” the center-tap of which is grounded.
The 27 tube socket is replaced by a 6
prong socket for the 55 tube. The old
24 A.V.C. socket is used for the 56 tube,
which may be coupled to the 47 as shown
in Fig. 1, or transformer-coupled, as
preferred. The grid and plate connec-
tions are the same on the R.F., first-
detector and ILF. stages, only grid-re-
turn and cathode leads being changed.

A 0.5-meg. volume control with built-
on switch may be used. This elimninates
the need for the A.C. switch on the side
of the cabinet.

Alignment: R.F., 1,400 and 600 kc.;
I.F.,, 175 ke. The revised circuit is
shown in Fig, L

InsY WHITE

——

O DOUBT many Service Men through-

out the country have experimented
from time to time with the problem of
a workable A.V.C. modernization of old-
type radio receivers. The very provoca-
tive possibilities of the duo-diode-triodes
finally snared the writer into such a
venture, and, while the results achieved
were excellent, the resultant headache
was a wow!

The set selected for the experiment
was a Temple 8-91—one of the models
using a tuned antenna coil and coup-
ling the 24 first R.F. to the 27 second
R.F. via a .002-mf. mica condenser, with
appropriate chokes in the plate and
grid circuits.

The circuit diagram, Fig. 2, shows
The 4
gang tuning condenser is so constructed
as to lend itself readily to insulation
from the chassis which, of course, is
absolutely necessary. The blocking con-
densers C 1, 3, 4 and 5, are essential,
but are not at all critical as to capacity.
Condenser C7 is somewhat critical, and
should in no case be less than .5-mf.
Condenser C17 proved to be the real
stumbling Dblock in the job. Every ex-
perimental change in R4 called for a
corresponding change in this particular
capacity and the overall sensitivity of
the entire circuit centers around it.
Those who care to try it will find that
o variable condenser at this point will
enable them to bring the R.F stages up
to oscillation at any point on the dial.

Exhaustive exXperimentation showed
a considerably better overall efficiency
with the 2A6 tube used as a half-wave
detector, self-biased and, contrary to a
great deal which the writer has read

{Continued on puge 112)
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A SELF-POWERED 2 TUBE

SHORT-WAVE

CONVERTER

Short-wave converters offer the Service Man a splendid
opportunity for making extra money. This simple and inex-
pensive unit will readily sell itself on every demonstration.

ELLIS COHEN*

LTHOUGH short waves offer
almost unlimited reception pos-
sibilities and is becoming in-

creasingly popular every day,
it is not available to most radio set

hsullne Corh. of  Anerica

Fig. A
Chassis appearance and layout.

Joo. nov ac-0¢ -

Fig. 1
Diagram of 2 tube S.-W. converter.

listeners. Perhaps this may be due to
a mistaken jdea that a complete new
receiver s necessary if both broadcast
and short waves are desired; but more
likely it is probably because most local
technicians fail to keep their eustomers
acquainted with new advances and pro-
gress made in radio. Where this obliga-
tion to the customer is not fulfilled, a

A VERSATILE OSCILLATOR

An oscillator such as described below is a most valuable
asset to the Service Man. It is entirely self-powered, oper-
ates from either A.C. or D.C., and generates A.F., I.F.

and R.F.

AUDIO OuTRuT o
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Fig. 1
Osclilator output = 1,000 cy. (A.F.), 105-
500 ke. (1.F.), and 500-3,000 ke. (R.F.).

0

S. S. EGERT*
S. BAGNO

ITHIN the past two years the

standards for radio receivers

of simple design have be-

come increasingly compli-
cated. With the introduction of the
multi-grid and double-purpose tubes the
average Service Man, when confronted
with the general service problem must
necessarily be the equivalent of a good
radio engineer. In other words, the old
hit-or-miss method of cut and try is
slowly evaporating into a myth, since
with some of our modern receivers we
can ‘“try, try again’ for the next yvear
without getting anywhere. Also, with
word coming from the manufacturers
that receivers now being designed for
next year's models will be even more
complicated than those which have lere-
tofore been sold, the prospect of doing
a good service job without adequate

*Wireless Fgert Engineering. Ine.
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most satisfactory and quick sale, and
therefore a means for augmenting his
ineome, is being overlooked by the Ser-
vice Man.

The sale of a short-wave converter
can be easily expedited, when the fea-
tures of the reception possibilities are
pointed out to the prospective customer.
They should easily interest the cus-
tomer, and are as follows:

(1) Police calls;

(2) Amateur radiophone—the gossip
of the “hams”;

(3) Broadcasting;

(4) Airplane radiophone
tion;

(5) Extreme “distance’—an inherent
cbaracteristic of short waves.

conversa-

Principles Underlying Short-Wave
Converters

Since the ordinary broadcast receiver
(Continued on page 113)

service equipment becomes almost hope-
less.

One of the most essential instruments
necessary to check a really modern
radio receiver is a signal generator, or
service oscillator as it is more popularly
known. There are many characteristies
which can be included to make a good
oscillator. (1) The unit should be uni-
versal in regard to its power supply: (2)
it should be stable in regard to fre-
quency: (3) it should have adequate
modulation, and, (4) it should be accur-
ate in regard to frequency readings.
Also of prime importance, the instru-
ment should be capable of covering a
wide band spread —since at present
there are no such things as standard
intermediate frequencies; also, most of
next years sets will be designed to oper-
ate either over a greater wavelength
range than at all-waves, or at least part

{(Continwed on puge 114)
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A COMPLETE

TESTER

Servicing equipment, if it is to aid the Ser-
vice Man in solving all troubles, must be as
complete as possible. The author describes
in this article equipment that will not only
reflect credit on the technician who owns
it, but will permit him to make any desired
test or measurement.

e \V. H. ASHCROFT*#——

testing equipwment is that which in-

ciudes, in one handy unit, all of
the testing facilities wliich are required
for either preliminary or complete and
detailed tests and adjustments of any
radio receiver. Such a tester should
include the following units: (1) an
effiecient Engtish - reading tube tester;
%) an accurately-calibrated service os-
cillator, and; (3) a complete, “‘straight-
forward” analyzer with, (a) an ohm-
meter. and (b) capacity - measuring
facilities. It is recognized, of course,

THE most “professional” portable set-

*Development Engineer. Supreme Instruments Cord.

that all of these testing and adjusting
facilities are not required on most serv-
ice calls, but there are times when they
are convenient for use in homes whieh
are located at a considerable distance
from the Service Man's shop or labor-

atory.

A New Test Instrument .

The latest development in test equip-
ment for the radio man, illustrated in
figure has been designed to meet these
requirements. Also, it las been de-
signed with a view to having “eye
value,” for, after all, il a technician is
going to invest any considerable sum

in a high-grade tool, why should he not
expect that its worth be made appar
ent, within certain limits, to the lay-
man by the way in whieh its appear-
ance is “dressed up”?

Two meters are included in the tester.
One is provided with an English-read-
ing scale. marked “good—bad” for the
tube tester.

The other is used for the analyzer,
ohmmeter, and for the capacity-measur-
ing tunctions. It has the following
ranges: potential, 0/5/25/125/250/500/
1,250 V., A.C. and D.C.; current, 0/5/25/
125/250/500 ma., and 1.26 A, D.C.. re-

(Continued on page 118)

AN IMPROVED MAGNETIC SPEAKER

A new magnetic speaker has made its appearance which
will do much toward redeeming the "'one-time" popularity
of this type of reproducer. The construction of this unit is
unique, yet so efficient in design that remarkable sensitivity

and faithful reproduction are attained.

It is ideal for

portables and dry-cell tube receivers.

for
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AGNETIC speakers still serve
M to fill an important gap in ra-

dio receiver design, and con-
struction. As a matter of fact, present
auto - radio receivers would have had
a unit of this type included in their
construction had it not been that up
until this present time an efficient
magnetic type of speaker unit was diffi-
cult to obtain. As it is, we still find
them in use in farm or rural receivers,
Lortable sets, and in practically all
forms of dry-cell tube types of radio
receivers.

The important points in favor of mag.
netic speaker use enable it to fill a
void that is otherwise impeossible with
the dynamie type. Tt should he remem-
bered that a speaker of fhis construc-

(Continned on puge 1181
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Fig. 1

Illustrating, in detail, construction of a new
improved magnetic speaker.

Fig. A. extreme left
Complete appearance of new speaker.
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A DELUXE 4 TUBE
SHORT-WAVE CONVERTER

The features that distinguish this converter from others
include not only its careful design and construction, but
additional high gain and selectivity; also, an unusual and
most efficient means for band changing permits complete
short-wave reception. The unit described here is for 110 V.
A.C. operation.

S. MILLER*

Fig. A
External appearance of converter,

— — HE question often arises as to whether or not a com-
SWITCH ON CONYERTER. H : n
»|-‘S bination of high-grade converter and a fairly good broad.
IF IF
78

17 .00l .
oers sagw chaet WF ) cast set can perform as efficiently as a receiver designed
o — =1 | specifically for short-wave reception. The writer states, enr
Bl rlk ]~ I L . + hati !
i3 :T £, ovet ol P atically, yes!
&
e aocp 5 ’[ g Sws; l -mwr\t oo A correctly-designed converter, coupled to an average
vor. = )"x“} o ' .u,‘( T broadcast receiver may be more sensitive than a short-wave
~ 01-mF £ 3 H 5
oL 1 ™ _n-;‘:‘ __:1 | cucuc) receiver because the use of an efficient converter automatic-
. : * —( :
rF',. . ‘r}"?’w"_L o ey ] ally changes an ordinary T.R.F. broadcast recejver into a
> | _? L " oiws ) Jf — - -L I

super-het.,, or it changes a broadcast “super” into a double-
shift short-wave superheterodyne with three detectors and
two different intermediate frequencies.

Actual performance tests have conclusively proven that
a real. high-class converter will increase the overall sensi-

PADDING COND O

* Chief Engineer, PPostal Radio Carp.

Schematic wiring diagram of 4 tube converter. (Continued on page 110)

A MOBILE P. A. SYSTEM

This public address outfit is a completely self-contained,
compact system. A & V. storage battery supplies both
"A" and "B" power, and the amplifier has an output of

20 W. A 2 speed phonograph motor permits record repro-
duction, besides ""mike" use.

W. F. MARSH*

Fig. A
Everything necessary for P.A. work.

single steel cabinet with a baked crys-
talline finish, measuring only 113; x
14 x 16 in., and weighing only 65 Ibs.
Contained in this cabinet are a power.
ful, high-quality 6 V. class B amplifier
of the latest design
having an output

and pickup. Provision is made on the
side of the case for piugging in speakers
and 6 V. supply leads. A microphone
input socket is placed conveniently on
{Continued on page 110)

offered from time to time, a large
variety of amplifier units intended
for mobile use, While many of these
outfits proved effective and fulfilled cer-
tain essential mobile requirements, few
of them really represented a functional

THE public address market has been

YOL CONTROU ~, | et

»
r

conipleteness. in excess of 20 W, |
an input eontrol
True Compactness and Completeness  yanel, and a 2 ‘

Figure A demonstrates at a glance speed, 6 V. phono-

motor with

the compactness and completeness of a
new mobile unit designed to overcome
the faults of previous types. The pos-
sible applications of this sound system
are numerous.

All of the necessary equipment (with
the exception of speakers and micro-
phone) is completely contained in a

¢ Chief Engincer, Allled Radio Corp.

92

graph
weighted turntable n/

LT T A

Fig. 1
Wirlng diagram of 20

W. amplifier. A 6 V. ' -’.,.,T,./'r—.-s-_.
motor-.generator supplies I . - R -1 At .

high-voltage *B,” and Y e
Is operated by a relay. o
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

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

will

WHAT THIS DEPARTMENT IS FOR

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

—24 A
AVC.
o TUBE

[ o @

REAR VIEW OF SET

800 O X, 700
/ VoL CONIRDL Loums

TARAAAAA Y
REPLACE
800 / | WITH 1000 |
OouMS OHM’ L

CANADIAN "NOTES"

HE following are a few of the more
unusual service problems encountered
by me in the past month or so.

ATWATER KENT No. 82

NE complaint on this model was

gset dead.” We checked all volt-
ages carefully only to find everything
0. K. We then removed the 24 A.V.C.
tube which is located at the rear of the
chassis as shown in Fig. 1A. The set
then worked perfectly. We immediately
tried several new tubes but with the
same result. We looked over the sche-
matic, which is shown in Fig. 2A, and
found a bleeder resistor, connected from
one side of the volumne control to
ground, which measured 700 ohms. We
found that by replacing this resistor
with a 1,000 ochm unit the trouble was
completely remedied and the set would
perform with the original tube. The
owner of another set of the same model
complained of ‘“‘motorboating” when the
volume control was set at low-volume
level. The trouble was traced to an
cpen detector plate filter condenser—
the .25-mf capacity shown at X in Fig.
1C. The remedy was replacement of the
defective unit.

GENERAL ELECTRIC 125-J-12
TUBE SUPER

OTORBOATING” was

plaint in this set.
proached a station, in tuning, the set
would motaorboat. A complete check
with the schematic was made of volt-
ages, etc., and everything checked per-
fectly. As a last resort we tried re-
adjusting the set completely, but with-
out any success. We finally hit upon
the defect by cleaning the condenser
gang contacts, whereupon the set again
worked perfectly. However, this we
found to be a very unusual case al-
though well worth while bearing in
mind as a probable reoccurrance of this
trouble elsewhere.

the com-
As we ap-

RADIO-CRAFT
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DeFOREST CROSLEY ARIA

LOUD squealing as the set was

first turned on, after being turned
off for a short time, proved to be due
to a gassy 45 power tube, replacement
being the only cure.

NORTHERN ELECTRIC No.
ALL-WAVE RECEIVER

IHE owner of this set complained of

low volume. A check was made of
the voltages. (It might be well to
state that this model contains 5 LF.
transformers.) 1t was found that the
voltages on the last I.LF. tube were seem-
ingly low. We checked over all con-
densers and resistors, ete, which we
thought would cause this condition, and
found all checked O.K. But wait, a
happy thought—we open the last LF.
transformer and there we find another
tubular condenser which proved to he
leaking; by replacing this unit the
trouble was eliminated.

PHILCO TRANSITONE 5 and &

OW volume was found to be due to

a shorted 20 mf. cathode bypass in
the 41 output tube circuit as shown in
Fig. 2. This condenser is part of a
block of 4 condensers and, due to
cramped space in these models, the
whole unit must be replaced.

NORTHERN ELECTRIC MINAKI

MIDGET SET

0O PLATE voltage on the pentode out-

put tube of this madel is usually
due to a shorted tubular-type plate by-
pass .1-mf. condenser (and nof, as
might at first be expected, to the bhy-
pass condenser block which is located
directly beneath the condenser gang).

THE DeFOREST CROSLEY
8 TUBE SUPER

ISTORTION” was the complaint and

we traced the trouble to the out-

put circuit which, as shown in Fig. 3,
(Continued on puge 110)
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Fig. 1

Several trouble makers In the A.K.
mode! 82 set.

X,
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Fig. 2
A defective condenser-block unit

trouble.
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A “kink”
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causes

g

Fig. 3
saves buying a new audio transformer.

100 MmF.
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Flg. 4

A hard-to-locate, defective resistor in a
Majestic 230.
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A VARIABLE-NOTE CODE PRAC-
TICE SET

Hareld L. Kramer

SING most AF. transtormers in con-

junction with a triode for use as an
A.F. oscillator, a low-pitched note is ob-
tained untess “A” and “B” are greatly
reduced, in which case the volume is
greatly reduced.

Connect up a Ford coil as shown in
Fig. 1, use rated voltages, and your
troubles are over. Any note may be
obtained at loudspeaker volume. Any
type of tube may be used.

Melt out the tar, remove primary and
sceondary, and discard former coil. Use
the secondary sections in the manner
shown: reverse the leads to one coil
it the circuit does mnot osciltate. Ar-
range the core to slide within these
two coils to vary the output frequency.

ADDING "GAS TEST" TO
ANALYZERS

A. S Cox

ONNECT a 1 meg., 13-W.
the manner shown in Fig, 2, to add
tn analyzers a test for gassy tubes.
Make certain that the pushbutton breaks
one circuit before making the other.
Only one change in plate current
should be noted. If the tube is gassy
the plate current will change twice, first
because of the gas content and conse.
quent grid current, and second because
ot the usual change in grid bias.

resistor in

TESTING REPRODUCERS IN THE
SHOP
Allyn J. Warner

GADGET has been made up by the

writer for testing radio sets that
come into the shop minus the repro-
ducers,

Mount and identify tip-jacks on a
panel in the manner shown in Fig. 3.
connecting P, B+, and P, to a center-
tapped choke coil; the writer used a
unit salvaged from an old Radiola HI-
A. This inductance takes the place of
the reproducer input transformer pri-
mary.

The two condensers are used in series
with a good, correctiy-baflled magneric
reproducer.

The tapped resistor takes the place
of the field winding.

A "B" CUT-OUT RELAY FOR RURAL
RADIO SHOPS

W. Rasmussen

ANY battery sets have defects such

as leaky condenser blocks or other
circuit compouents that cause current
drain. This becomes a serious item to
the Service Man in rural districts who
must depend upon batteries for his high-
voltage power supply. Dy revamping
the relay from an old Philco or Bosch
“A and B eliminator and connecting it
as shown in Fig. 4. the “B” batteries
will be antomatically disconnected when
the “A” battery circuit is opened.

(Continued on page 114)
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Fig. 1
A code practice set with variable tone.

NOTICE:

Mr. Experimenter—what is your
idea of time- or money-saving ideas?
Most radio men have a great num-
ber of short-cuts that they employ in
their daily work — short-cuts  that
speed work or save cash.

RADIO-CRAFT will pay, upon pub-
lication, space rates for clever ideas
in radio—and its allied fields.

The items, which must be NEW,
may include ideas in radia recep-
tion; phofoelecfncufy, television;
elecironic music; radiodynamics; and

public address.

L. MEG. RESISTOR
(GAS TEST)

THIS CHOKE
OPEN

Fig. 6
Emergency operation of an A.K. 60.

=
PRESS —|D—L GRID RETURN
Fig. 2
Adding *“pas test” to analyzers.
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1.
;7300v
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Fig. 3

A shop set-up for testing speakers.
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The Dumeont “A” and '“B” eliminator.

Fig. 4
A service-shop ‘‘B" battery cut-out.
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Fig. 9
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Fig. Q.272
“QOxide™ and “thoriated” tube filaments.
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Fig. Q.273
battery-operated magnetizer.
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Fig. Q.274. Electro-acoustic wavemeter.

"TUNGSTEN," "OXIDE'" AND
"THORIUM" TUBE FILAMENTS—
REACTIVATION

t272)  Mr, A, N, AL Baceps, Jdenkinstown,
I'ennsylvania.
(4QL.1) Wit is the differenee between tibe

tikimems elassed as “tungsten,” “oxide,” and
“thorinm* ?

(AT Tungsten-filament  tules are those
having filaments made of solid metallic fung-
sten, e to the strong aflinity which the
tungsten electrons have for one another it is
difficult te tberate them from the filnment.
The electrons arve relepsed only by raising the
filament Leat to o very high degree,  Now,
H there were seme way in which the eleetron
aftinlty conld he redueed, there wonld he less
difficulty in obtaininz a copiong electron How
with moderate filiment temperatures,  Here
i where the axidedilament tube enters the
picture,

Oxide-filament tubes are those having fila-
ments of a solidd metal, as for insganee plati-
mim, or, less expensively, a nickels or iridinm-
platimun abley, over which there has heen
Maced a it of alkaline-earth oxides having
extremely low electron atfinity.

Now, our filament will not bhe ealled upon
to liberate electrons directly—ie has only to
bring the oxldes to a madernte tempetature,
whereupon  the  oxides  themselves  Jibernte
electrons  freely,

The oxide-coated filament is represented in
wreatly magsnltied proportions at N\ in Fie.
Q2720 The oxide Tayer has a thickness of
abat 002-in.

This layer may peel and seale from the
filament, leaving the hot  tungsten filgment
to brilHantly shine through in spots, without
mreatly affeeting the operation of the tube.
For the filament is radinting plenty Jight bt
very few electrons, in comparison to (he far
fower aflinity oxide Iayer (hat remains ad-
hered to the fllament. and yet whiel) only
redclies o dbolb-red glow,

There is a remedy, however, for the peel-
ing propengity of 1he conted filgment.  The
solution lies in the use of an  alloy-metal
instead of g single-metal filament, the olectron
affinity «f the former heing considerably less
than that of the latter, A snitable alloy is
seciired by impregnating a tungsten tikbiment

with thartum,
The therinm, or  thorinted-tnngsten  fitn-
ment has the thorimm emtent ovenly  dis-

tributed throushont the hody of the wire, in
the manher represented at B oin Pig, Q.272,

If this thorium remained inside the tung-
sten jt o wonkd he of no enetit, once the sir-
fiee thovinm was used up. The trick is fo
et it to lose, throngbour the tikoment, its

Below, Fig. Q.275. *Add-on” 1 stage amplifiers.
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SPECIAL NOTICE

Those questions which are found to
represent the greatest general interest will
be published here, to the extent that
space permits. (At least &6 wecks must
elapse between the receipt of a question
and the appearance of its answer here.)
Mark such inquiries, “For Publication.”

Replies, magazines, etc., cannot be sent
C.0.D. Back issnes of RANIO-CRAFT
prior to December, 1932, are availalle at
H0c per copy; except the following is-
sues; 7/'29, 2, 8, 4, 6, 9 and 11/'30;
5, 8 and 9/°31; and 10/°32, which are
out of print. Sinceeeding irsues arc stil)
available at the regular price of 25¢ per
copy,

Inquirics to be auswered by mail MUST
be accompanied by 25c¢ (stamps) for cuch
separate question; answers are subject to
subsequent  publication if considered of
ecxeeptional interest.

Farnish sufficient information (in refer-
ence to magazine articles, be sure to men-
tion issue, piwre, title, author and firure
nambers), and draw a careful diagram
(on separate paper) when needed to exe
plain your meaning; use only one side of
the paper. List each question, Be SURE
to sign your name AND address.

Enclose only a STAMPED and selt-ad-
dressed envelope for names and addresses
of munufacturers; or, in connection with
correspolvlence concerning corrections to
articles, as this information is gratis.

Individual desions can be furnished at
an additional service charge. The fee
may be secured by addressing the Inquiry
to the SPECIAL SERVICE department,
and furnishing COMPLETE specifications

of desired information and available data.

affinity for the tungsten,
tungsten reaches operiting
formed  on the surface of the  fungsten a
cperspiration™  of therinm  which  continues
to boil to the surface as rapidly ns it Cvapo-
rates, thus continuously maintaining o sur-
face layer of thorfum, As the illnstration
shows, this layer ix only alwut 1 thorium-
molecule  thick.

This bojling-out process continnes smooth-
Iv, maintaining a uniformly active surface
condition. thronshont  the Jife of the tube,
provided the filunent voltaze i= net incrensed
more than 109 above the rated value,

This it does as the
heat,  There is

1902y Can all of these tubes e reacti-
vated

CAZ0 Tt s possible to “play around” with
both  the  oxidesconted  and  the  therinted-

mnzsten tilaments, and seenre very eredit;ible
reactivation of both tupes. 1'The tungsten
filnment tubes cannot  he reqctivated,)

Tungsten fikunents are nsed in the fol-
lowing tnbes: T 12 01, amd 00, “Fhie last of
the tungsten-filament type tubes was made
in about 1926,

Thoriated-tungsten  filiments are used in
the following tubes: 01X, 00N 104, 20, 22,
40 and S99 The last of the thorinted tung-
sten tilnment tnbes were prodneed aboat 1928,
Oxide-coated tiliments are nsed in all heatee-
tepe tubes, in addition to the following types
LAG, 2050, 634, 100, WD, WXI12, 124 19,
206, 30, 3 SO0, B0, 46, 47, 48, 4, S0,

>
ermy

TN, HZB, 80, 81, 82, 83,
*Many  tube mamifacturers produce the

tYpe 10 in both oxlde-coated and thoriated-
tungsten filament @ the “oxide” tyhe operates
with a considerably lower filnment tempera-
ture,

Oxide-coated  txpes  ineluding “indirect
heiters,”™ sueh as the 27, may he reactivated
by employing the process deseribed in detail
in the article, “llow to Reactivate Oxide-
Cmted " RAD1O-CRAFT, (Oetober
1032, pe,

Thortated tungsten filaments may he re-
activated by first Hghting  the filament for
10 seconds nt a  flashing  potential $00c7,
greater than the normal filament petential,
and then operating the filament for 30 min-
utes at an aging potentinl 504, greater than
the normal filament potentinl, If at thi end
of the half-heur the minimum normal Cnis-

(Continued on page 110)
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Radio Service Data Sheet

REMOTE -
CONTROL
.\IUNER

lias a

This modern set
about 13 microvelts per meter for an eate

sensitivity of

put of 50 milliwatts: rated power output,
with a power-line input of 160 W, fs 12 W,
The frequency range is 230 to 1Ly00 ke,

The receiver operates as o remote control
maodel, the Silee-trol or remote control por-
tion (2 chassist being  eontained inoa
small, portable enbinet, and consists of the
1t.F,, oscillntor and first-detector units. The
LI, is fed through o shielded eable to the
amplitier nnit. where it is further amplitied,

Fhe  gecond-detector §s coupled  to the
wrid circuit of the 78 EF. tube through a
small coutenser and  the signal  amplitied
by the 6B tube I8 also reetitied in its
diode section,  The rectified curvent  flows
ing throngh the resistors connected in the
cathode cirenit furnishes grid bins for the
BRI, fipstodetector and B9, tubes, to obtain
AN.C. netion,

The Si-lec-trol s a
reception to enly 10 pre-selected  stations,
Inter-station silenee being obtained by ap-
plying a high nezative voltage to the sup-
pressor-grid of the LEF, amplitier except at
the time that one of the Si-loe-trol tingers
is touching the Si-lec-trol contact. Upon

deviee for Hmiting

(Utilizes Si-Lec-Trel remote-control tuner 2A chassis and amplifier 9B chassis.
selection, parallel push-pull output triodes, tone contro!, and 6F1 combined first-detector and oscillator.)

making contact the suppressor-grid voltage
ts considerably reduced (as determined by

the position of 1) and reception is then
obtained,
I'ower to the 9B amplilier unit is con-

trolled by a relay contained in the switeh
box,

Tuhe I'late [SRTE N G, Cath,
Type Volts Volis Volts Volts
V1 00 090 0.5t 0
ve 00 [ty 1.0¢ 2.4
Vi 230 60 0,5¢ ]
Vi LRk _— 0.5 L1
V3 200 -— 0.0 12.0
Ve 200 - 0,244 380
Ay -_— 0.0 28,0
V8 —_ 200 2K.0
Vi — alL UNO
V1o _ 200 25,0
V11 00 (NC) — S o=
t+ Correct rveading acreoss 7o ohm section
of voltage divider, 2,0 V,

t+ Correct reading across 400 ohm  see-
liom of cathode resistor, 3.8V, *Carrcet
reading  across 1,060 ohm  section of volt-
age divider, 12,0 V.  **Lead with 160V,

meter.

These figures are taken at a line peten-
tial of 112 V. and with the volnue control
at minimum, The suppressor-grid poten-
tinl of Vi is 2.6 V. The disde plate to
ciathode potential of V4 ix 20 Vi V5, 0.5-V,
The triode control-grid to eathode potential
of V2 ix 24 Vi the triode plate, 60V,
The voltage veadings for the tube element
connections are read  to the  respeetive
cathodes,

tn aligning the L)Y, sectiom conneet the
gorvice oscillator to  the  control-grid  of
the first-detector section of V20 throngh a
2oemf, condenser (o the grid Jead of the
oscillator section of this tube, in the LA

chassin,  Compensate the AV, operation
by using a low owput from the service
oscillator,

‘Fo align the 1L, seetjon conpect the

wervice oseitlator throngh a 200 mmf, con-
denser (to prevent disturbing bias voltages)
to the antenna and ground binding posts

24
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READERS’ DEPARTMENT

A department in which the reader may exchange thoughts and ideas with other readers.

"6F7 SERVICE OSCILLATOR"

Eptror, RADIO-CRAFT:

I have built the instrument described
in the article, "How to Make an A.C-
D.C. ‘6FT" Service Oscillator,” which
appeared on page 534 of the March, 1934
issite of Ramo-Crarr. However, 1 did
not have a center-tapped choke, so I
used an old A.F. transformer. Neither
did I have a Wunderlich tube, so I used
a type 67 tube instead. (This is a Na.
tional Union tube with a filament po-
tential of 6.3 V. and current drain of
0.4-amp, This tube may be replaced by
a 37; a 56 tube may be used with prac-
tically identical results if a transformer
secondary is available for lighting this
tube. )

The oscillator is very powerful, and
I like it very much. I thought some
reader of Ramo-Crarr might like this
arrangement, shown in the schematic
circuit on this page, better than the
one published.

Evariste Freuvry,
58 Falmouth Street.
Rumford. Me.

A YOTE FOR 32 V. SET DATA

Editor. Ranio-CRAFT:

I Dbelieve the 32 V. radio sets deserve
a little attention in your service col-
umns. There are a great many of these
sets being sold to farmers having 32 V.
D.C. lighting plants and as you know
these sets are very efficient.

One of the chief difficulties in servic-
ing these sets is the source of voltage,
in the service shop, for voltage and cur-
rent tests i the receiver. One source
is a pair of 16 V. demonstrating bat-
teries of 8 cells each. slightly larger
than the old Dodge 12 V. auto battery.
Another idea is to convert a 32 V. 14-
hp. or so, motor to a generator. 1 won-
der if some 32 V. plant manufacturer
does not make a small generator which
will provide sufficient current to test
32 V. appliances? Or can someone give
us details on how to convert a small
32 V. motor to a generator?

1. E. BECKER.
Becker Radio Service.
Grand Ledge, Mieh.

There is one concern that specializes
in the manufacture of radio sets for
operation on 32 V. farm lighting plants.
And most of the big set makers now
make “32 V.” models. the schematic
circuits and servicing descriptions for
which appear in the “Official Radio
Service Manuals.” The Latest in Radio

98

department of Rapio-Crarr has con-
tained descriptions of motor-generators
designed to deliver 110 V., ag well as
regular “B” potentials, from a 32 V.
source. The Boox Review department
has mentioned a new book which con-
tains complete information for the con-
version of motors and generators.

One simple way of obtaining good set
operation is to utilize a receiver de-
signed for operation on a 6 V. source,
as for instance, on auto radio sets, re-
ducing the 32 V. D.C. to 6 V. D.C. by
means of a series resistor. Some of
these sets require an external “B’" sup-
ply unit of the ordinary rotary or vi-
brator type, while many late models
incorporate a built-in *B” supply unit.

HELLO, CANADAI

Editor. Ramo-CRAFT:

I was wondering whether something
couldn’t be done about circuit diagrams
and troubles as applied to Canadian
receivers.

We read every month about troubles
in Zenith, Atwater Kent, Crostey, and
many other American sets, but 1 have
never yet seen anything about DeFor-
est Crosley, Rogers, Majestic, Grimes.
Williams Serenader amd many other
Canadian sets. Maybe it is because
yvour Canadian readers do not trouble
to write in—or don't you think our
troubles are interesting to the majority
of your readers?

How about it, Canadians? I am sure
if we got together we could help our-
sclves a whole lot.

T have a complete set of service man-
uals but the chance is only about 50-50
that it will have in it the diagram of
the set I am at the moment servicing.
I am sure some enterprising publisher
could make himself sonie money by
publishing a set of Canadian radio
diagrams.

1 would not be without Ramo-Crarr
and have been reading Gernsback pub-
lications since about 1914 when I saw
a trial offer of three ELECTRICAL EXIER!-
mENTERS for 25c.

‘;\z;- * E114 ‘+

- e —
i .

Ed

) — f

Mr. Fleary adapts the “6F7 oscillator.”

RADIO-CRAFT

I tell you I got more kick out of those
three magazines than anything else 1
have ever read. Baron Munchausen
was telling his adventures on Mars, and
did I eat them up. I can remember
thenm: as if it was vesterday.

I would like to see some articles on
test equipment, particularly tube test-
ers amnd oscillators that could he easily
made and he efficient. (! think a tube
tester using a neonlr tube as indicator
could be easily made as you described
in a past issue, but I seem to have mis-
laid that issue.)

Would it be possible for you to pub-
lish an index of all the “operating
notes” you have published so far? Why
don’t you publish them in a separate

book? I ain sure it would sell at a
proiit,
Wishing you every success.

Wit Nye.
150 Albert St.
Ottawa, Canada

We regret that Mr. Nye has failed to
see the operating notes on Canadian
radio sets which have been published
in past issues of our magazine: subse-
quent issues will contain additional
data—provided our Canadian Service
Men come to the rescne of their com-
rades in set troubles and furnish us
with the ‘“fuel.” However, they must
bear in mind that the majority of our
readers live in “the States” and they.
too, must be served.

As regards the publication of Can-
adian radio set diagrams in service
manuals, may we point out that one of
the objections to, for instance, Supple-
ment No. 5 to Vol. 11, and the 1934 Edi-
tion of the Orwriciarn Ranio Servicr Max-
ral. was that it contained too many
Canadian receiver circuits!

Yes, the adventures of the Baron fired
our imaginations. Iowever, the won-
ders of today seem to be catching up
with our hero, whose exploits were first
chronicled in 1785!

The article, “A Neon-Type, Meterless
Checker,” appeared on page 413 of the
January, 1934 issue. We shall be glad
to advise experimenters as to where
the special neon tube may be obtained.

It is possible that we shall publish
an index of operating notes that have
appeared in Ramo-Ceart but, in most
instances, this would merely be dupli-
cating the records kept by the average
Service Man. Our Book Review depart-
ment recently mentioned an entire book
of indexed operating notes; the volume
is quite inexpensive.

(Continued on page 117)
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There’s plenty of Servicing Material

in the NEW

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 iniportance 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
—methods 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 ; inasmuch as the dingrawms are not limited to the
schematic circutt, but other jllustrations show the parts lay-
out, positions of trimmers, neutralizers, e¢te. There are
bundreds of new ¢ircuits included, and not one from any
previous editions of the manuals has heen repeated,  This
we unconditionally guarantec,

As in previous years, the 1934 Manual also includes a
FREE QUESTION AND ANSWER SERVICE. In each book
will be found 25 coupons, which entitle you to free consul-
tation on any radio service topie. These coupons give you a
complete mn{l service—questions on servicing and operating
any set or cireuit are answered promptly and accurately
by the cditors. Remember that. at the regular rate of 25¢
per’ question which is usually charged by radio magazines,
this service alone is worth $6.00. And for the Manual, we
charge only £3,00,

It is quite evident that the 19324 Edition of the OFFICIAL
RADIO SERVIUCE MANUAL i3 a declded improvement over
previous volumes.

ORDER YOUR COPIES NOW

It is important te every Radio Service Man and Dealer
to get his copy of the 1934 OIFFICIAL RADIO SERVIVE
MANUAL now. The new hook will prove itself to be in-
valunble as those volumes of previous years.

No need to delay sending us your order—the 1924 MAN.
UTAL. like its prodecessors, is a necessity in your business.
We strongly advise you to order your copy today.

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

1934 Manvual

Contents of the 1934 Manual in Brief

@® Diagrams and service notes, more complete than ever be-
fore in any MANUAL. Not merely the schematic hook-ups
will be found. but chassis drawings showing parts layouts,
positions of trimimers, neutralizers, ete.

@ Voltage readings for practically all sets, as an ald In
checking tubes and wiring.

@ All vaiues of intermediate-frequency transformers used
in superbeterodynes, with the manufacturers’ oWn Sugges-
tious #s to correct balancing.

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

@ Values of all parts indieated directly on all diagrams.
Section for reference to A.C.-D.C. cigarbox mideets,
section for reference to public-address amplifiers.

@ sSectlon for reference to short-wave receivers,

@ Section for reference to remote-control systems.

@ A complete complistion of radio tube duta. covering both
he old and the many new types.,

@ sSection devoted to test equipment, analyzers, ete, with
full dingrams yund other valuable information.

@ A complete lint of Ameriean broadeast utations with their
frequencies in kiiocyelew: extremely useful in calibrating
and checking test owcillators and in eallbrating recelvers.
@ Free Question and Answer Service, the same as in our
Inst two Maunuuals.

@ No theory; only service information In quickly accesslble
form.

® Absolutely no duplication of any diagrams; nothing that
appeared in any of the previous Manuals will appear in the
1934 MANUAL. This we unconditionally guarantee.

® A handy, easily-consuited masuter Index muking it easy
for you to find almost anything pertaining to your service
problem instantly, This index includes all the dlagrams
published In ali the previous GERNSBACK Manusis, as
well as the 1934 diagrums. A big convenience and time
wipver!

Clip — Mail This Coupon Today

l GERNSBACK PUBLICATIONS, Inc.
99 Hudson Street, New York, N. Y. |
centlemen : Enclosed you will find my remittance of $3.50 |

| for which you are to send me. PPostage Prepaid. One topy |

I af the 104 OFFTICTIAL RADIO SERVICE MANUATL.  [Hend

|

-

remittance by cheek or money order; or register letter if it |
contalns cash. currency or unused U. 8. Postage stamps.] 1

l_\‘amc- 8000000000000 0 0000000000 00000D :
Address ........ 600000 GOOcooDO0000000D BeGO0Daa0B00000G
| |

i
ICity ...... 0005000000 e eaes ens JSBtate |
! RC-834 |

s s s e s e s i, — e — s e, — — —— —— — ————
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Radio Service Data Sheet 120

BOSCH MODEL 360 ALL-WAVE (15 TO 550 METERS) 7 TUBE SUPERHETERODYNE

(Various styles of cabinets—and proportionate-size reproducers—are designated by supplementary letters added to the above chassis-model number.
This chassis incorporates A.V.C., tone control, and a band selector to prevent image-frequency interference.)

A feature of thls Instzument (design 1s the exeepe Having ohtained resonance at this peint, fune the Neat, adjust the set oxclllator padding  condenser
tional care that lhas been exercizsed 1o prevent the serelee aselllator to 500 ke, and the set palnier fo (rear unit on right-hand side plater untll the senice
receptlun  of Image-frequeney  signals,  An ILF. elr- the 0.6 mark on the station lndlcater, and  adjust os¢illator =lgnal 1% received.
cuit band-selertor 1s used, in :!.mmun to high-sclec the other screw in the shicld container for maximum Re-tune the set and senvlee aselllator to 8,000 ke
tigity characterlstics In the LF. cinail. LCHLTTECE and ohserve the pmlvder settlng and set sensiilvity.

Olwuting bands are distingulshied by dJisl color: Now, rte-tube the sel and szervice oscillator to 1,500 Slight deviations feom ecallbratlon can be compensaled
black, S10 ta L0 Keo; green, 1500 to a0 kel ke, and make whatever readjustments of the tirst (red- by wmanipulating ihe st wires connecting the oscli-

red, 3000 ta Y.000 Ke.; and; blue, 5,000 to 20,000 ke caded)  strew are necedsary 10 serure accurate aligne later coll tu the swilch.
Power conwumbtion. 60 W, at ii3 V., line toten- ment with the scale reading.
tial.  Contrai-krid blas woltake of Vi, arross K16, Next. connert the service oscillator to the antenna Blue Band
22 V,.: output of VI, 350 V. Following yre operais Jead, makhrg sure 1hat there 1a an antenna equlvalent 3 N
ing soltages measured to ground: capacity (about 200 mmf.) In the clreult, Set the serviee oselllator for an output of 201m0
. . the servlce oselllator signal is recelved on the dlal
Tube Plate 8.-G. Cath, Continuing the adjustments at 1500 ke, allgn the e and tie (he et to 1his Oequency, nating where
Type Volts Vvolts Yolts tuning condenser trimmers (the tlrst and secomd sec- seale.  Then set the servlee aselllutor at 10,000 ke.
vl 220 40 2.3 ‘:’"s- r"’“'i lmlet front ".r I"‘° et} for "’Ud';“ ”l’l’“““: and adjust the set oseillator padding eondenser (front
ve i — 0.0 Check ’“'"51' vl )('“ and -("‘:(h"”“"f ':: t“'""’l“rm""’ ":‘-‘ “1_‘ unit on side blate) untdi the senviee owillutor signal
v3 asg) 95 20 lhie ﬂ_"»}l-. {“‘l::' :R GG I!. ll_!] u'?":);.k-‘dl (';.. S 18 tuned lnoat 10 on the dial scale.  Now retune the
v 310 95 27 Ll """",l‘-‘-l e ]“-- "l'“ 'l"‘""l‘_’- : dtud‘" mleros seryice oacillator and the 1adio set ta the 20.000 ke,
v 5 I i volts. ‘This completes t'le hroadeast-band adjustments. setiing.
vé 233 240 0.0 Do not attenpt to adiusi the short-wave clevuits by Located on the undecslde of the base, and adjacent
means of a servlce oschllator that secures [ts short- to the switeh and high-frequency selector colls sre
The control-gell of V2 has a potentlal of 23 V. wave signals as the harmotles of lml:ull':lsl-l-aml_lre- 2 telmming condensers which are used for correct ad-
A senlce oscillator with output eslinrasted in mi-  cvencles, 85 this will usually result In the adiuste  justment wt this high frequency, Inerease the settlng
erovolts i» required.  Nule that ho attempt should be wents going s far off normal as te require factory of the service nsclilator attenuator yntil lts signal can
made to re-align the set unless It is practleally a cer- service (states 1he mahufacturer). Included  in 3 b tuned broat 2 pobits o the diad (say, at 20 and
tainty that correcting faulty eircuit canditions (defec- avaltable types of suitable test Instruwents s the 190, Then with e set pointer at 20, adiust these
tise condensers, re-istors. tubes, ete.) will net bring RCA wodel TMV-18, trlmners for maximom response, decreasing the sene
the set oberation up to pat. fre oscillutor output as far possible. At the correet
Green Band adjustment a very lond si®nal will be received at 20,

aml only o feeble one at 19.

Adjust the serviee oseillator output to a freguency -
u ! " Note that the factory dlagrum does not indieate all

of 3,600 Kke., set the radio-zet pointer at the 3.5 =
Broadeast Band mark on the dial. and adiust for maximum signal T (M cummnent salies CThe sipplementary figares
To allin the hroadeast band, fiest sdjust the LF.  strenkih e wwhoming condemser (red-coded) In the :;'" Lh :;'_'";"‘,"‘_: it e LLlce L et Iyl S0
clrcults.  Tune the service oselllator to 436 ke., and  FIZBI-hand front shield comtaluer.  Next, adiust the 0]::1’:;. P rEE ';' ..I".;:::"' LoTIIL l\ﬂ. Ao 05 bHLLE
adjust its atenuator for an outhut of about 20000 Servlee oselliator to 1606 ke and the dial seale oo TeL h: "‘., ."'","“',» Sao TG M'"mpl
microvalts, and feed the oselllator signal to the O polnter to the 1.5 mark, and trim the opposite con- i3 - '." o l"' a value of 1.5 'IIN‘::. n\-s‘h_lor 1Itls
trol-grid of V4 denser i the shleld cun for muximum tolume,  Return anﬂe'lui "a"‘ ! 13 ouimm" Condenser Ci2 hag a
. 1o 600 Kkeo a t the adjustment, . : v Ve Aok
Adjust the smali serews in the front of LF¥F.H.2 g ! LR GRIED e ——

for maxining  tesponse (reduclng  the servlve ovactl- In adjusting to 3600 ke, It is possible to wbtaln
jator output 1o 5,000 nicrovolts). two settlngs for ditterenmt  posirions of the refnmlog

condenser In the shield contained. This merely de-

s
,u Lmoumn fah e n)

ut T mdenoalts o final are tuned tu 1 ke, Gmid-bamdy, This vul
ferovolts, sensitihvity cherk should Indicates a3 follows: J.tn ke

ostiliator Ingut to V1 of 27| Nlwenons

test signal value. about 20

Adjust the alignment serews of LF.T. 2 for maxl- notes resonance 1o the plus and minus frequency be- o A fata wAnts
muim response 1o a seevive nseillator siknal ot about tween the et oselllator nnd  servlee wscillator fre- /_ m_“_ wotn | e
1000 mlermolts, with the test slgnal Introduced Intn . . or T P - et cmo S

h N pueneles whieh will ghve the vorreet LI, The cur- (") QLo ol W‘“@  “Ergr magouE CoWD
the conrrol-geld cirenlt of Vil - Seriee oseillator out- poe soping of the trimming  condenser s the one . - o= A Sy
Mt for flaal sensithity adinstments, atmat len micro- wherein the screw s turned furthest out.  In am 7 = e :::‘..n
solts. event, an incorrect setting will always be denoted by ( )’ I T o d

Mdinst LF.T. 1 alignlng serews, with a  service (ack of sensithvity when the =el and seriire oscillatur - ol C"’““ 501K, Cond

i l /rnmcu

vk combleted  adjustnent of the 1L.F. ecireults, 3“ mierovolts; 2,400 ke, 10 mferovolts; L.&od ke, : /,-':."J'.‘.‘.:c’.' g
the bromleast-frequency elnults can bow be allgned. § fcrovolts. T s -I I
set the sixnal generator 1o 1300 ke, with Input Red Band = o
from the service oscillator to the control-grid of V1. ] ]_m. Za T
Place the polnter of the radlo set to the 1.5 mark Adjust the serviee oseillulor to 8,000 ke, and tune oS 198 s I R i g, Cog SOk
on fthe Jdial.  Adjust the trimming epndenser  serew Ihe recelver ddial near 8.0, motlng the exaet polnt of MLECTI {mul nhnd UHOTR Wit OUSSIS
In the top of the rear shleld contalner untll the sig- reaonance;  duplicate  Ibls procedure with the 8emlre . e 5
wal 1s tuned In. (This screw L5 usvally designated  oseliator re-tuned to 4000 ke, and the sel il In this illustration are shown the locations of
by a red color. sdjusted near matking 4.4, all the aligning units.
ANT, nuo-a!LEC?OR (47} (41 nO, G 1-MEG zurnn [¢i} ar2 €23  DYWAMK REPRCDUCIA
’d ——— 7 DETL /301100 MwF {EACH l‘ 30 IOOMMS (ncn, IF2 SOIOOWHEACH Ya-waTT Q05 MM 005NE
Ll ca s 1 ‘:00"“" <8 tFT1 )j ? i sa } 4 ‘ l/ (2‘5 ) T, E)
Ry
2 MG
Tawar?
(3
-4
MME

Yawear T

-

.
L7 308
0.5 MEG L; Ly “mE

Vg-waTT :
1) %
e RM/ R Ry 12
ca2 ‘-I g Swee qs.ugq\'; 'ug;\%ooo Y
AT L
NS _Lﬁ c 4. ‘D'r ThaSAg e ‘/:w:" ?D(IIL.D M
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12 wATT
=
AME ke
3 tenee)
R21
2 CAl 20mF{REC
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- 400 Sumy
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— PiOT LIGHT

I F 43688 0w, ac.
Schematic circuit of a representative, reliable, moderate-priced all-wave set.

100 RADIC-CRAFT for AUGUST, 1734



SERVICING PROFESSION

(Continucd from paye 88)

You be the judge—I made the money. This
little exitaple wis uot the only onc¢: man;
others followed, If yoad make an elfort to

please the publie, they will iind it out and
you will not bave to worry abour not having
enough work. Narturally profits also increase
when *re-bash™ service calls are infrequent.

‘““Don’t Take Anything for Granted”

another rule I would like to mention at
this time is: Don't take anybody's word for
anything.

Une time a eustemer brought in 1o the
shop, an all-electric set, sayving he eould not
et it 1o work and that it just came out of
a =ervice xhop but still wouldn't "percolate.’”
1 took the chassis and speaker out of the
cabinet. get it upon the tesr beneh and con-
nected it all up,  As the enstomer had packed
the tubes in a separate box, 1 noticed that
he had a complete set of new tubes and
from a dealer whom I knew to be very carve-
ful when selling tubes to test each one out,
and then dare aned puarantee them. 1 placed

the tubex in the =et, turned on the power
aml what receprion I didd ger.  The set
worked great,  The enstomer said: That's

all vight but let it rnn awhile and then see
whit happens.”  The set plived ahout O
minutes and then drapped down ro less than
ene-third  veolume nnd 10 minntes  later
stopped. T was sarely puzzled and worked
on the set all nighr. I even teok every picce
of and tested it separately and put it baeck
tosether awvain Everything would test O.K.
bur still the set would step operating after
running about an heur,  Along in the wee
hours of the morning 1 beeanie very praveolked
and just abont tore my hair; to let a set
ger me this way was maddening! 1 derided
to lind the trouble if it was the last thing
I ever did! @ left the shop and went out
to zet something to eat and eool down. 1
came back and put In a new set of tnhes,
tnrned it on and sat dewn to wiit ont the
honr. 1 sat there 2% hours and it never
Taltered !

I had tested each of those tubes time after
titne bur did not wait until the faulty gulw
rvenchied the briak-dewn point, depending all

the time upon the faet that the tubes wer
new. I owent home nid got about rwo honrs
sleep, wear back 1o the =hop and  started

testing tnbes, 1 put the of 278 in oa
pre-henter for vne hour and then tested them.

NOt

I fonmd a bad 270 1t would held up and
then «die down. Did yon ever liave a like
experience . You are not a fall-fledzed radio

Rervice Man unless v
fooledd at least o halfalozen times,

1 mnst repeat anorher experirnee gt this
time, the morn] of whieh I will leave entirely
up 10 you.

1 have been dumb and

Write Your Own Moral To This One!

I had a Service Man
wis  an  exceptionally  fine  teehnieinn  and
Enew his stull A enstamer Lromght in an
R tube Lattery et from the conntry.  This
Rervieg Man went over the set, repaired it
and had it on reception test. The 2ot worked
well except thar it did not have enongh
‘" battery on the first ALF. tube.  This
‘Cobattery cuirrent eame from the “C hat-
tery through a registor se rhis Serviee Man
had to disconnect the set. change values in
Hig resisior network and again eonnect the
seE hack up. for trial,

About this time the enstomer returned for
hi= sef. The Scrvice Man stepped up 1o the
customer and asked him to come over to
the ser and hear it play. The Serviee Man
staried in to conneet it up: one of the I3
itery wires fell ont of his hand aeross ths

AT hattery on the set binding post striy
and-—hinzo ! You know the rest—& new type
Sooand 2 qubes at 82,00, each.  This Servie
Man became violently mad, jerked the wires
aff the ser, slammed 1he set back aeross the
beneli, pnlled out the tubes and threw them
on the floor and jiinped on them.  ‘I'he nest
thing 1 knew 1hie enstomer picked up his set
and out the door he went, About an henr
later the Service Man moved down the road
with hi= tool cage. 1We coutend that it is
poor practice to permit customers in the sere-
ive shop——demonstrate the set on an outside
counter.—Iip1ToR)

working for me who

RADIO-CRAFT for
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Cap’n Henry pilots Mary Lou
to finer radio reception

— AND CHARTS A COURSE
FOR EVERY RADIO LISTENER

Charles Winninpery
as Cap'n Henry

- - T—— - - -'
THE SHOWERBOAT IEH[A&F k, 2 LATER L AWASKT- ONIYITAST
| OH, UNCLE HENRY, WHY, THAT'S TOO l NOW._ MY DEAR, NIGHT, UNCLE HENRY,
'™ SO DISAP. BAD, CHILD. JUST TELL ME ALL 1 USED TO BE ABLE TO |
POINTED. LAST THE MINUTE I'M ABOUT WHAT GEV ALL THE
NIGHT | COULDN'? THROUGH SKIP. HABPENED TO STATIONS, BUT LATELY
GET THAT SPECIAL PERIN' THIS YOUR RADIO SET I'VE BEEN GETTING
| BROADCAST LANNY LAST NIGHT FEWER AND FEWER.

WANTED ME TO
LISTEN TO.

FIX {T UP WITH

t REHEARSAL, WE'LL
LANNY.

— e S
THEN YOU TROT RIGHT
QUT AFTER THIS
REHEARSAL AND GET
YOURSELF FIXED UP

OF COURSE NOT, MY ) 4
DEAR—HOLD ON A
MINUTE. HAVE YOU
HAD YOUR RADIO TUBES

ve You TESTED RECENTLY® + NEVER AT FEw
SUPPESE 1 DID BOTH OUR SETS ARE THOUGHT OF Pl oo ind
SOMETHING OVER A YEAR OLD, YOU THAT. CERTHR IO TRES:
WRONG 10 KNOW SmlIFUT ALLINEW | UNCLE HENRY THEY'LL DD THE TRICK
MY SET, TUBES IN MINE A WHILE = -
BACK. THAT'S WHY

UNCLEHENRYY
: 4 1T SOUNDS 1IKE NEW

F=

5 NEXT REHEARSAL ABOAR

I OH, UNCLE HENRY, THANK YOU

4 SO MUCH FOR THAT SUGGESTION
TO GET NEW MICRO-SENSITIVE

TUBES. LANNY LISTENED WITH mé
LAST NIGHT AND EVERY PRO-

GRAM CAME IN JUST FINE.

T |

THAT'S ONLY TH' BEGINNINT, MARY LOU,
ONLY=—THE —BEE.GINNIN' QF THE GOOD |
TIMES YOU'LL HAVE. IT'S UKE BLOWIN® TH'

WHISTLE AN" STARTIN® TH' ENGINES—YOU'RE
OFF TO A LOT OF JOY AND FUN WHEN

YOU PUT NEW RCA TUBES IN YOUR SET

O_IHE SHO

—

po—

FOR THE REAL JOY OF RADIO PUT IN
NEW RCA MICRO-SENSITIVE RADIO TUBES

today. Replace worn tubes only
with radio tubes guaraoteed by
RCA Radiotron Co,, Inc,to give
these 5 big improvements: I
Quicker Start. 2 Quicter Opera-
tion. ¥ Uniform Volume. 4
Uniform Performance. & Every
Tube is Matched.

OR true-to-life receptiona

radio tube must be scnsitive
c¢nough to pick upa microscopic
clectrical impulse—the millionth
part ofa volt. InNRCA Radio Tubes
you will find such “Micro-Sensi-
tive” accuracy. Have your RCA
Radio Tube agent test your tubes

@Punningham

'i&i\?unnin?

o 1 f
" Radio!

RADIO
TUBES
)

adiotron
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AMERICA TURNS TO MIDWEST!

RLD-WIDE
RECEPTION

EFORE you buy any

Brndlu. wrile for big new
FREE Midwest catalog

printed in four colors, It ‘

has helped thousands of satis-

fled cUstomers save from 1/3

1o Y% on thelr radlos by

buying direct from the Midwest

Labuoratorles.  Yui, tw, tan

ke a posillve saving of from

30<e 10 30% by buylng a Mid=

west 16-Tuybe Nuper Deluxe b
ALL-WAVE radlo a1 sensa- »
tlonalty low  direct-from-

a
boratory prices. They bring In
brovadeass froin starions OO0
miles and more away . . . and glve com-
plete wave length coverage of % to 2,000
meters (33 megoeyeles to 150 KO
These bIgger, better, more powerful,
clearer toped, super-selective radivs
hate FIVE distinet wave hands; Ultra-
short, short, medium, hroadeg~t and
kng . . . putling the whole werld of
radio at your linger tips. XNow, listen
inon all L, S programs . .

beautlful, artlsile conseles and chassis.
1l

setf

0. These features inelude: Automa

Iiand, Amplified Automatic Volume ¢ontrol, 1
Tipe Tunes, llalanced Unit Superheterodyne Clrcuit,
Automratlc ‘Tone Compensation, 29 Tuned (lrcults, 7
These and many additional fea-
tures are u<ually found only in sets selling frem $100

K Selectivity, ete.

to $150! \Write tor FREK catalog.

YERMS] licrensing couts are stire to
As Lowag] Feault in higher radlo priees
soon.  Buy before the big
advance—NOW -—while you
®owy] can take advantage of Mld-

wesl's  amazingly
low prices.
10 pay.
when yon buy direer

irbal

tzimiy  lipel

Uable Address:

Al codes

MIDWEST RADIO CORP.,
Dept, 533
Cincinnatl, Ohlo,

(less tubes)

. Canadlan, police. ama-
teur, connnereial, alrplane, and sbip broadeasts,

Tey this Midwest radlo for 30 days before you deride,
New four-color catalog pletures a complete line of
See for your-
0 new 1934 fealures that Insure amazing per-

DEAL DIRECT WITH LABORATORIES
SAVE %
307%

s.  No mlddlemen’s profits
You save from 307 to

Laborateries—you ger 30 days FREE
as 1ttle as $5 down puts
i Midwest radio In your home
Nutlsfuction guarantecd ot your

Midwest Radls Corp. Ext.1980
Dept. 533, Cincinnati,
Miraco,

tic Belecr-O-
New

50
from M ldwe?!

¥

0, U.S.A

TRIAL
B4 CATALDG

Wlthout obllgatlon on my part send | Check Here
me your new FREE 1931 eaiglog, and (]

complete detalls of your lberal 30- | Detalls

day FREE trial offer. This Is NOT VF————m
an order.

Mama

Address. ...

C
USsansssSsssassasesasss
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The only reason [ relate these experiences
has been to point out faulty procedure and
profitable methods to operate a radio shop
fostead of making a set of do and den't”
rules,  Some of these experiences happened
in the “old” days, but they still happen voday.

Purchasing Test Equipment

test equipment,
| toodness  the test cquipment of today has
| chapged  to incorpurate basie designs, and
the new instruments of teday will he with
us for a yeur or two at least. | sprongly
advise the Serviee Man to charge enough
for bis work so that he ean take a small
percentage from the earnings of each job to
he applied to the purchase of new test equip.
ment, tovls and machinery so as to enable
him 1o keep up-to-date in his shop.  This
is the onlty way to make headway and Keep
abreast of the times,

There s a definite ratio between the carn-
ing power of the radio shop to the class
and expense of test instruments ta purchas
there are very few ovccasions when a v
expensive test ipstrument would be justitied,
That is, supposing there was available some
complleated  nboratory test Instroment al-
most superhuman ja operation which would
enable you to make tmuch qulcker and more
accurate analy and the use of which
wotld cut in f your cost of time to per-
form eertain repair jobs in a shop running
a fairly heavy amount of work: under thes
conditions you could pay eut the eost of this
test  eqnipment  in, say, 2 years time—for
thls instrnment would commence to pay hack
right frem the start of its vse.  You wounhd
he justitied In purchasing ft.  1Towever, your
shop would certainly have to prove this in-
islruml'm was neceded very greatly.

Let's go into this subjeet from the angle
| of elements and compare radio sets with
other commercial machinery, Te the writer,
radio is a very fascinating subject bocianse
of these elements. When you purchase amn
automaobile and ymt fill up with zasx and »ll
you are moest likely to wet to the place where
your will want to go wirthout an ouwtside ele-
ment preventing you. 1lowever, with a ra-
dio set., you set It up, put in the tubes, and
turn on the pewer—hut, you can’t say to
yourself, I am going to tuoe in on such-
and-such station a fairly good distance away.”
Yon dom’t kuew, you merely hope that you
will get this station, yet the set is mechani-
cally  perfeet, electrically  perfeet and  will
operite- for the rvariable clowments
whilch enter into reception,  Such elements ax
fading, man.made static, poor reception due
to daily changes in reception eonditions, elee-
trical storms. power line variations, and sta-
tion congestion, will he encountered.

Let me give an example concerning how
actuial proaf that a device will work plays
an important part in successfully operating
a service swmation, [ worked in a motor re-
winding <hop and when a motor came in to

Coneerning  scervice thiank

be rewound, after having burned ap, we
would rewind it and put it on a horse-
power test,  We would insert our ammeters

and voltmeters on the power snpply  lines.
Then we would put a pulley on the mntor
‘nmt apply the various springs and welshts
to this putley, ‘This wonld reglster the
haorsepower being applied with the motor un-
der test and we would compute our power
applicd., against the power the motor de-
Hivered, and would have a fair idea that
the efficiency of thisx moter wasx exactly as
specificd on the aame plate on this motor.

The customer was then entirely satisited,

Test-Instrument Inventors,
Please Note!

Now supposing that In our radie repalr
work we had some Kind of a mederate priced
instrument, simple to operate that we ecould
similarly make 1ests with,  Soch as a tube
adaprer that would measnre the “gain per
tubie per stage™ amd  compute against the
monufactuorers  data sheets that  he  would
supply, 1low much better we could render
our gervice and what a satisfaction the cusge.
tomer wonld feckk  The writer may have en
tirely the wrong idea but would like to see
comments from other Xervler Men in the

field, (Iditor's note: An instrument for the
Nervice Man which  will permit zanging a
recelver's efficieney  was  deserilut in the

July, 1924 tssue of Ramo-Cuarr, in the ar-
ticle entltled, A Set Sensitivity Teater, ™

RADIO-CRAFT

Now  abont  “side  lind to  the servieo
shop,  The addition of side lines to the radio
service shop cntirely depemds upon the size
of your community. At the present writing a'l
radie shop taking eare of the following : radio
sets, automobile receivers, public address
systems amd office call systems, has pretty
near enough work to keep a corps of espert
specialists husy,  llowever, the very natnre
of the elecirical work required in radio serv-
icing, the type of equipment and tools used,
besides his natural training, make the Serv-
ice Man very adaprable to the varied de-
mamds in efficiently servicing electrical house-
Lol appli of all types, including vaenum
SWeepers, mi and ultra-violet rvay equip-
ment.  There will e a little extra study ree
quired to tit the Rervice Man (o this apphi-
ance field : however, not all Serviee Men will
care to do this kind of work, %o, with the
advent of air conditioning, refrigeration, el
tricallysoperated furnaces and  oil  burners,
or any combination of the above, desiralile
ficll work is now available to sustain your
repair shop if there is not suficient radin
work obtainable. In enncluding this treatise
1 would like to deal with the subject of ob-
taining new customers.,

Obtaining New Customers

Never will 1 forzet an article I read ahout
a  college professor addressing a  class of
graduating medical students who were to en-
ter the fleld of battling for a life's exlstence,
The professor did not go into a fengthy and
eloquent speech of what the medicai field
was or had heen, Bt as he took the tloor,
he spoke wilth a sharp eommanding voice,
“triduates, te each and every one of you,
the best thing 1 know of for you men to do
is to take an agency for some Insurance line,
book agency, magazine subseription agency,
or piano azency amd go out and sell your
wares to the pnblie,  ‘Take a whole year off
and go from place to place selling. T know
of nmo more tiniing training and experience
than this will afford yon when you come hack
to follow your professlon and open up your
practice, becanse when you open up your
office and hang up your shingle, yon will
have ever before you the art of selling your
services. since  you must  sell pourself to
the public, before you can sell your servieres.”
Ilow well this applies to the ¢ Man
wheo intends to open up a radje rviee shop
who mmst eantinwally soll himself in order
to sell his services A dittle study on galese
manship will certainly pay big returns,

Now that the radio fiehl has public address
systems and small inter-office eall systems,
there is no reason why many new customers
cannot be added.  With a little stoudy and
planning, this will open up a nice tield for
futnre business,  There are a lot of plires
where the inter-otlce ecall system ean be put
to use,  Such installations are nat very es-
pensive, but will require salesmanship and
some pioncering in order to et this type
of Imsiness started.  The field for I'.
tems to be used In show window den

tiong is aneother place where new enstoners
may he added. I'uble danee halls consti-
tnte another fleld where I\, systems find
valnable use.
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NEW PORTABLE
P. A. SYSTEM @

FOR IN OR OUTDOOR USE

BUD

Sound Equipment

R FIVE DAYS

ABSOLUTELY FREE!

You've wished for it! You've needed it! You've asked for
it! Here it is! A brand new, highly eflicient, powerful port-
able P. A. system for BOTH IN AND OUTDOOR USE!
Think of it! A portable P, A. system which features, as

standard equipment, a high quality condenser micro-
phone! With this new system you can cover a large sized
theatre or a 2,500 outdoor gathering. Speakers are mounted

on their own adjustable stands, and

improved type of all aluminum baffle design. Write for
details of BUD'S amazing FREE FIVE DAY TRIAL offer
and beautifully illustrated booklet covering our complete
line of laboratory-built sound equipment.

BUD SPEAKER €O. « 1116 Jackson

BUD

LABORATORY-BUILT

housed in a new and

Combination
Amplifier &

P S 4.
Street, Toledo, Ohlo. i

ELECTRO -DYNAMIC UNITS

CARBON & CONDENSER

MICROPHONES « 4, 5 & 6 FT. ALL ALUMINUM TRUMPETS

FIELD EXCITERS « AIR COLUMN HORNS « LOW AND
HIGH FREQUENCY UNITS FOR WIDE RANGE THEATRE USE.

SURGICAL ROOM SOUND
INSTALLATIONS

(Continecd from puge TR

and, (5) the contral cabinet.  These factors
are «deseribed in greater detail oas follows,

The soft-rubber caxing, which measures
10 dns, in ddiae, tits over the microphone and
is provided as a guard to prevent the noise
of cloth  rubbing azainst  the microphone,
oareying the jack amd plag assembly in the
pocket is another aid to quiet operation by
preventing mechanical vibration being trans-
mirted through the cord to the microphiene

The dinphragm of the surgron’™s microphone
is made of thin aluminum: it is conical in
slaape in order to provide safficient rigldity,
Tmpregniated paper rings which sapport the
edie of the diaphrazm al=o provide a degree
ol damping to reduce resonabee and so o ine-
sire a sufliciently Hat response characteristic
over the normal veiee-froquency range,

The earbon ehamlver Ix completely 1illed in

urder to render negligible any  noise  that
might  resalt from  shifting of the carbon
wranules when the microphene ix jarred or

moved about,  Eleetrieal connection te the
carbon  grannies §s made through two  sta-
tionary, c¢irenlar  cleetrodes  insulated  from

cach other by o cermnie barrvier, the carbon
granules being insulated from the diaphragm
by a coat of phenal varnish, .\ grid in the
front of the microphone protects the diac
phragm from injury,

A fixed condenser shunts the {wo leads to
the micrephone, on the microphone «ide of
the connection plug at the end of a 2 ft.
length  of twin-conduetor  cord, Thix  con-
denser absorbs voltage surges which others
wixe would tend o are across the carbon
gramiles, causing them to colere, when the
ping is discomuected fram the jack,

Detween the microphone and the rack-nnd-
panel amplitler equipment there is Inrerposed
a4 control eabinet,  This instrument provides
means for suplying the 12 V., required by the
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microphone, for suppressing clicks when the
microphone is switehed in and out of cireuit,
and for altering the aconstic charaecreristies
to compensiate for the conditions wder which
the surgeon’s micrephone mnst operate, for,

in this service, the deviee picks up sound
that is rieh in low freguencies,  1f anattenu-
ated, this would result in deep, unnatural

reprodietion,

The march of time §s thus shown to have
cncompassed one more essential teld of op-
erittion for the vaenum tube and jts associ-
ated equipment.  CThe engineering and  in-
stallation of the Western Llectrie system at
the Institite of Ophithalnology were the work
of the Greaybar Fieetrie Co, Tne, in assoeia-
tion with James O, Oliver & Co,, Iueo

BROADCASTING GUIDES
AIRPLANES

oCuntinued from puage N1

within one-half of ene percent, to ensure
equal voltages 1o the reetitiers, Resistor R
is added to puard against changes in the
resistanee  of  the  rectifiers  themselves, al-
thongh it reduees somewhat the sensirivvity
of the device,

T'nits 13 and RG are biasing resistors ¢ BT
provides a grid remen for the fiest 1117, am-
Mitier, Vi,

The output of the radio receiver is applied

the rectiflers threugh the outpur trans-
former, T2, thus allowing the rectifiers to
operate as the outpnt =witching deviee, fn
addition to gronmding alternately the ends of
the loop nntenna,

It will be observed from tlie disgram that
the rectifier which draws current has a mo-
mentary low resistance to ground, entting off
the other rectifier, which then has high re-
glxtance to gronnd,  When the phase of the
apptied voltage = reversed, the first rectifier

to
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Is cut off and the second draws enrvent, and
the grounding point of the antenna s re-
versed about its center point.

Radio Solves Many Problems

Careful analysis of this brief deseription
brings to lizht some of the less obvious, but
extremely important characteristics of this
unique radio direction finder, It has no mov-
ing parts to et our of order.  The phasing
of enrrents is accomplished automatically, It
i~ non-ambignons, je, hogives only one true
course,  with aecuraey in the order of one
degree, bt operates on both modulated and
non-modulated radio waves withour destroy-
ine 1the charneteristies of the received <iz-
nals.,  Last hut not least, itx desien makes
it possible to use it as a unit In conjunetion
with any standard radio receiver,

The last obsiacles to thorough  practiea-
ility of private Aying are heing rapidly sore
mounted by wider use of radio, and the alert
radio man will do well to aecqoaint himself
with this next great industey, The conntry
i< ripe for privarely owned airplanes, reason-
ably independent of weather,  And radie s
destined 1o play a greater and greater rol
in nviation.

®
THE RADIO "CHUKKER"

T'hix jx the name which hax heen given te
a unbme <ervicing chart, which presents in
canvenient  form the recomimended  charges
for almost the entire gnmut of service opera-
tious in connecrion with the repair of faelty
RUTN,
The »Radio Chukker,” which was comptled
by Paul ¢, Freed, of FreedPs Radio Co, s
avaitable, far a <mall sum, as a heavy Bris-
tol-lwmrd eard snitable for wall monnting.

Note that in addition to furpishing ree
ommended fees, this card also gpeeds servicee
Ly indleating the probable sonrees of trowhl
in most sets, provided the symptoms  are
known,
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Ceanton, Mass.
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(Shipping weight six pounds), 3
Send me one Tobe Condenser Analyzer,
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ANALYZ

A NEW INSTRUMENT FOR RADIO SERVICE

CONDENSERS OF PRACTICALLY
ANY CAPACITY OR TYPE ...
ELECTROLYTIC @ PAPER @ MICA @ OIL

Tested Scientifically by the
Voltage-Resistance-Leakage Method.

AMAZINGLY LOW PRICEDI

Complete with valuable text on condensers, one
Neon Glow Tube, cord and plug less 01-A tube, only

Priced at $11.70 in Denver and West Coast.
TOBE DEUTSCHMANN CORPORATION

R +*

Measures condenser quality.
Indicates poor, leaky com!ensers.
Indicates "shorted" condensers.
Detects "intermittent'’ connections.
Indicates "open" condensers.

Tests voltages up to 700 volts D.C.
Identifies all condensers as "replace”
or 'good."

51140

Net to Servicemen

CANTON, MASS.

A "SYNTRONIC" ORGAN

(Cantinned from page 7710
thetie electronic organ itself, it will he neces-
sary to say a word regarding the preparation
of the varjous important features of the
instrument, such as tone synthesis, prepara-

tion of the sound lilins, ote, In Mg B a
musician  Is  shown  pecforming  before the

studio microphone, which has electrieal con-
neclion to the visual wave Indienting device
shown at the teft. “his deviee is provided
for the purepose of projectinzg on irs visor
scroen, the wave forms of the souuds which
are picked up by the miceophone,  (Ree “Or-
chestra Volunie  Indicator,”  Ramno-Cueaer,
June 1934, pz, 711 These sonmds may e
specell, music, o the effects created by
gpecinl sonnd  prodocing devices or musicat
instrnments, 1t is the Jduty of the drafts-
man aand  ecalenlator shown seated at the
drawing board, ro niake linear graphs of the
wave forms of the sound waves which are
visnalized on the wave imdicating  device,
When it is neecessary, the wave forms are
modnlited oy synthesized in graphs, in order
to contorm with cortain reuirements or to
overcome any unpleasant interferences such
as harshimess, poor clarity of tone, undesir.
able ceneral tone quality, ete, for ensmring
more perfect reproduction. From  the final
wave patterns, which have been ealeulated
in the graphs, the mechanie, shown atr right,
produces seund wave-bearing cams, with the
aid of a micrometer wave transferring device.
The sonnd waves are ent Into the peripheries
of the cams with great precision, sinee it is
purely by mathematicat ealeulation,  These
cams are made of light opague material which
is eaxily handled for taking on any peripherial
outline, regardless of how fite or intricate
the characteristies of the wave patterns are.
The entarging device, at right of this illus-
tration, is provided for the pnrpose of magni-
tying sound patterns of these “qnality™ films,
of which more will be said later,

Simulating Notes or “Pitch”
It will b¢ made more apparent later in this
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article, just how the quality and piteh films
of this instrument are utilized. In the pro-
duction of piteh films, the Lremeeff universal
recorder, shown in Fig. ¢, plays an important
part. A number, 8 at one time, to e exact,
of the afore-mentioned wave-hearing cams are
Installed in the recorder, where they revolve
at predetermined speeds in the path of the
variable-intenslty Hght sources that arve placed
Jurt behind the wall jn which the shafts of
the cams are Journalled,  ‘Ihe wave-hoaring
eams act as lizht ehoppers, and epell revolves
at a predetermined speed, which is just twice
as great as the one before it, That is to say,
if the givst eam revolves 20 times per minnte,
the secomd e revolves 400 times, the third
revolves SO thnes, the fourth revolves 160
times, otes ecach cum chopping a light heam
at sich a nnmber of times that it produces
n Upitell feack” on g runuing eaw lilm, seen
in the forcground, at a predetermined repre-
sentative frequeney,

DBeginning with the note A (27,5 excles per
secomwd), amd ending at the neote C (3,185.08
exeles), every feequeney of o musieal seate
is recorded on the piteh film, due to the dis-
placement whieh takes place in the flicker
cabinet, of which the wave-bearlng cams are
a part,  As I have said, there are 8 piteh
tracks recorded at one time, each track repre-
senting o frequeney which s one  octave
higher than the fregqueney rvepresented by the
preceding piteh track.  llowever, on the raw
film, =pace is left hetween the | simutrpne-
onsly recorded piteh tracks, whiech is large
enough for 11 more  acks, in order that each
trnck may  represent  its own frequency, to
prodiece the remalning notes of a musical
seale, The device is known as a “universal”
recorder sinee it is very pliable, being eap-
able of produecingg wave patterns representing
sonnd and musle of any desired tone qualiry,
piteh, and volume, ‘Fhe recorder, of course,
is algo provided for producing quality waves
as well ag piteh tracks,

The piteh tracks are composed of numerous
repeating uniform  slits or apertures, which
are produced by cams of such shape, that
light is permitted to pass through their open-

RADIO-

ings for predetermined periods of time, allow-
ing a delinite amount of light to pass, ‘The
tlicker eablnet s displaced by a novel adjnst-
ing means, and functions with the assistance

of a micrometer indicating device, so that
the anwunt of nprovement is gauged by de-

grees, representing small fractions of a meas-
uring unit.

Simulating Tones or “Quality”

The method of producing quality films is
similar to that of the piteh films,  llowever,
in the former, cams with predetermined wive
patterns ent jnto the peripheries, as deseribed,
nre revolved in the path of the light beams
projected on the ranning raw ilm,  Of comnrse,
the quatity traeks are produeed at  prede.
termined  frequencies. to correspond  to the
fregquencies of the piteh tracks,  Intipite nponme
bers of dlifferent tone quality patterns are
cnt into the wave ecams, amd anyene whoe is
skilled in the geiencee of musieal sounds un-
derstamds that every sound of any descrip-
tion lias its own peculine wave form char-
ncteristies, (8See “The ‘Polytone,”” Rapro-
Crawrr, May T34, pe G537 alse, The Radio
Organ of a ‘I'rillion Tones” January 1951,

pe. 302 and. cDeafting Musieal Composi-
tions,"” Heptember 1952, insert pg, 192180

The quality films are recorded in divided
sections, for producing “masks.”  When thrse
quatity masks are placed in the electronie
organ, they are selectively shifted to desired
positions for choice in the wvarlety of tone
qualities, The frequencies of the quality
tracks are determined by the length of each
repeating wave form, and the frequnency of
the piteh tracks are determined by the size
of the space hetween the piteh slits.

Two Manuals

The electronic organ which is deseribed in
this article, has two manunls, Each mnnual
has its own self-contained sound producing
unit, Each unit contains one pitch film and
one quality mask, the latter having any pre-
determined number of divislons which con-
tain different quality patterns as described.
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The pitch film i in the form wof an end-
less running belt, which is <o splicwd, with
the aid of microscopic magnification, that the
pitch tracks are matched, to avold any extra
paraxitic noise resulting from poorly matcehed
piteh  tracks,  The quality maxk, however,
is not run ax an endless belt in this particutar
instrument, bt rolls over two cylindrical
rollers, cither by manual adjustment, or by
motor, An indicator, which shows the quality
gelected is algo provided, and by referring to

Fiz, A, the indicator can be scen in the
front of the electronic organ.,
The enlarger shown to the right, Figo B,

is provided for suitably magnifying the 3ize
of the quality masks, for such ocensions when
a wider mask is more desirable,  When it is
necessiry 1o have more accurite reproduction
of tone, 4 wider mask is used to advantaze,
Thix atke permits of employlng Lirger lizht
shintte which will he explained Iater,

The inventor of this electronie organ, Ivan
Eremeeff, is shown in 1'ig. C, beside the uni-
versnl recorder.

Broadcast-Studio Syntronic Organ

In iz, 1 there ls represented the electronic

¢ stem which is the basis of the elec-
wan built for broadeast stndlos, The
film, «, is shown riding on several

piteh
paditet rollers with the aid of an indhietion
motor drive. which is brushless for the pur-
pose of aveiding the creation of any unneces-

sury parasitic noixes,  The motor is provided
with speed contrilling means for resnlating
the rate of travel of the plteh film for main-
taining the nore A\ in the International pitch,
440 excles por secomd,  The quality mask, b,
i alivided into sections, so that it may be
retarded or advanced to predetermined posi-
tions by means of the manually operated or
motorizid  lever, ¢, which shifts the mask
into position with the aid of the pugh and
pull wearing system <hown.  Snid mask shift-
ing is accomplished automatically by the
aid of the moter drive, .

Fhe system operntes ns follows: Hght from
tie sourees, (, which are in the form of
several lamps aof predetermined  intensitied
for the correct light distribution for the dif-
forent froquencies of a musical seale, s pros
jected through a  selected  portion of the
quality magk and through the variable trans-
Ineeney dise, ¢, which, with the ald of the
co-uperative pedal shown, controls the volume
of the ontput, by regnlating the intensity of
the light passing into the lens shown,  From
thenee, the light passes throngh the variahle
transincencey dixe, g, which, by the assistanee
of its co-oplerative pedal, produces a variable-
gpeed tremolo offect,  Finally, the lizht falls
on the running piteh tilm, o, in such a4 man-
ner that when any predetermined Key of the
Keghoard shown, is depressad, a lzht shotger,
ag I, ix raised, allowing a slit of lizht te
pass throungh the ¢quality mask amt fall on
one pitel track of the film, a, the frequency
represented by that piteh track being equiviae-
lent to the frequeney of the mnsical tone
denotel by the predetermined Key which was
depressed, Tl light shatters, h, ride in the
spaeers of the diminishing vellers, i, which
revelve at predetermined speeds in the ddireee
tion which earries the Tight sharters down-
ward to thelr resting position, Thisz areapges
ment, for produeing diminishing e¢ffects in the
tones, also  permits of producing  stacceato
effects.

The “Sound Effects” Shutters

Each  light shutter ig provided with a
spring attachient, which will he made more
apparent when reference is madde to the com-
plote nssembly nnit which wilt be described
later. The springs, when held at o tension,
tend 1o press the light shatters against the
diminisher rollers in such a manner  that
the rollers carry the shntters to their original
positions for the pnrpose of permitting the
musicnl  tones to “fade away,”  Iloweyer,
when the tension of the springs s released,
the shutters are free and, after n key is
depressed, the co-operatlve shutter drops by
its own weight to its resting position, This
permits of producing quick, shert tones which

oompiare to staceato tones produced on a
piano,

Alxo, the diminlshing deviee preduces
effects which are similar to the sustained

tones produced by hohlling
piano key, but, of course,

RADIOQO-CRAFT
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diminishing in  the eleetronic organ is il
justable, by the aid of the pedal which is
shown hiaving connection to the main shaft

of the diminisher, by the slipping eclutch
which controls the speed of the induction
motor drive illustrated.

These musieal e¢ffects, such as diminishing,
tremolo, vohime contral, ete,, are accomplished
without eansing any interference to the gen-
eral tone quality which is produced at the
time,

The shaft of the lower roller of the quality
mask, &, is provided witlh an indieator which
has graduated degrees for the purpose of
pointing out to the operator the qgnality
solected,  After the light has been modulated
as desited, it falls on the photossensitive ele-
ment hehind the running piteh tilm, a,

Rignals are then teansmitted to an ampli-
fying system, which inclndes o mixing cle-
ment and a required nnmber of reprodacers
of varions frequency  ranges,  These  loud-
speakers may be honsed in the organ console,
or may he pliced at any distance from the
gource of sound.  For example, In broadeast
work, if it Ix «desived to broadeast the elee-
tronic mnsie, one line from the power ampli-
fier s sent to the control room, from whence
it Is broadeast. Another line may be sent
to a reproducer or several reproducers which
are placed in an auwditerium in which great
numbers of listeners are able to hear the
output. For a small group of listeners, the
lowdspeaker which is housed in the consgole
is suflivient.

Commercial-Type Syntronic Organ

Fiwure 2 illustrates a single unit of a
commercial aszembly, which  inelides  Key-
boawt, pedals, motors, ete, as shown in Mg,
The film, «, is shown ridlug over the
paskded rollers with the ald of an induction
motor, at predetermined controtlable speeds.
One of snid rollers has spring attachments
for providing suitable tension to the rnnning
film. The gearing arrangenient  shown in
Fig, 2, for deiving the liltn ¢ was not included
in Fig, 1, for the sake of simplicity, The
quality mask b, seen in the foreground, is
wound on rollers which have push and pull

gearing with the aid of the shaft of lever ¢,

by which selective sections of the quality
mask are shifted in the path of the light
oviginating in the Hzht sources e, As previ
onsly mentioned, the guality mask may be ad-
justed by haml. or may he operated anto-
matically with the aid of an induction motor,

In Fig, E, the light shotters, J, and their
cooperative diminishing rollers arve shown to
grenter sulvantage. There are S8 light shutters,
and. of course, S8 spacers in the diminisher
rollers, i,  Eael roller to the shaft of an
intnction motor whose speed is controlled by
the adjusting means, j. The lever, k, con-
trols the speed of the induetion motor which
drives the gears of the rollers driving the
piteh Glmy «.

The slmtters, h, are held at a tension
against  the diminisher rollers by means of
springs, not shown, which connect said shot-
ters to the frame, 1, When it is desieed to
operate the ddiminishing apparatns, the lever

w, whicll controls fhe cecentries as g, I8

thrned in sueh o direciion that the eceentries (

press the frame backward, eansing the springs
to hecome tense, thug pressing the light shut-
ters agatinst the Jdiminisher rollers in sieh a
manner that  they follow  the movement of
the vollers, and thns, the tones are given a
gustained effect.  'The staceato action has
been described with reference to Lig. 1,

Manual Adjustments

In the illustration of the organ in the cob-
sole, shown in Mg, M. the various adjnsting
means sneh as the device, j, the lever, &, the
lever, e, amd the lever, ar, can be recognized

protrading from the front and sides,  Of
conrse, since the organ console houses two
indlvidual units, there nre two of each of
the dibove-mentionad adjnsting means,

While the parts of Fig 2 are the same as
those shown in Fig, 1, the tremolo-producing
device s shown with a slight ehange. In
Fig, 1, the variable transineency dise, g,
which revelves in the path of light originat-
ing in ¢, i3 controlled by the tremolo pedal
shown. However, In g, 2, the tremolo
pedat s provided for the purpose of dipplng
the dise, g, into the light beam, while the
manually operated knob sghown i3 provided
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JUST OFF THE PRESS!

100 PAGES)Y
of BIG VALUES ®

You cannot possibly afford to be
without this really Valuable Book.
WE ARE HEADQUARTERS
FOR P.A. SYSTEMS

Buy direct from the manufac-
turer and pay only one profit!

OFFICIAL
P.A. AMPLIFIER MANUAL

AND SOUND SYSTEM TREATISE

Devoted_Exclutively to the Problems In. Contalns G4 Fages

ing. Testing, Instaliing, Operating, Trouble Eshn.ﬂ? '.'n:rrll;"'“’:

volved in Purchasing, Designing, Measur-

ing. Maintaining. and Money Making
lg::::i'l;m(iu of Public Address Systems. trations.

necessity to everyone conmected in
:ny"\‘:lly nlh .Sannd systems—Public Ad- sl.oo

dress Work—or Amplifiers—and Associated
Equipment! Complete and Authoritative! POST PAID

COAST-TO-COAST PRE

SENTS A FULL LINE OF

These improved modern Amplifiers employ an all-steel black crystalline
. housing with hinged top and ventilating louvres. Available with oPtional seif-tontained
input-Mixer—Fader’® Control Panel, Combination Output Meter and '*Mike’ Gurrent Meter,
Self-Contained *‘Mike'” Current Supply, ete, ote. Entire line, ranging in audio output
from 5 Waits t0 100 Watts, described in our free catelog shown above.

COAST10-COAST-RADIO-CORP

123 K-WEST I7TU STREET . NEW YORK.N.Y.

for the purpose of comtrolling the revolutions

| of the motor which revolves the tremole dise.
Ilowever, the principie and the result is the
same, DBebind the lens is shown the variable
transtucency dise whose purpose it is to
control the volume.

Behind the running piteh film, a, the photo-
sensitive element Is shown hiurbored in a
wetal tnbe  casing, which has an  aperture
which is just large cnongh to expose the
cathode plate of the photu-sensitive element,

There are 88 Heht shutters and 88 Keys
in each kexboard, cach shutter having connee
tion to ils own cooperative key by means of
a flexible ribbon which fms over suilahbe,
very small rollers,  Naturally, at the pressure
of the key, its cooperative light shuatter is
tifted.,  The degreee of Hft of cach individual
shutter is controlledt g that cache Creguencs
of the musical seale has its own predetermined
| intenstiy which is ganged aceording to the
law of intensity control in a musteal seale,
known to thuse in the piano tuning profes-
sion.

The intensities of the lHzht sonrces, such
as e, are also rexulated, fo order that certain
frequencies are permitted to have more light,
[Tt can be secn that the aperture in the konp
housing Is larger at one end than at the
other, for the purpose of allowing a pree
determined degree of light to pass,

ENTIRELY NEW
from cover tocover

Filled with Latest Design Port:
able, Mobile and Rack and
Panel, Public Address Ampli-
fiers, Short-Wave and All.
Wave Receivers and Converte
ers, Inter-Office Call Systems,
Test Equipment, Replacement
Parts, Kits, Tubes, and Ac-
cessories — all at Unbeatable

Rock Bottom Prices
Send for Your Copy Today!

A Syntronic-Organ “Orchestra”

At the present writing, plans are being
discussed with a view to a symphony or-
chestra  whieh is composed exclnsively of
clectronic organs, of which there will be
about 33, These instruments are designed to
| be portable and compact, and will utillze the
s¥nthetic wave films as deseribed, for the
production of various types of music, such
ax produced by ordinary well-known musical
instrumments as the vlalin, the fute, the clar
inet, piceolo, ete., and alxe music the timbre
or tone of which has not been heard before!

In such an orchestra, the individual in-
struments  will, at speciticd intervals, play
with dettnite gualities.  When it is required
that the quutity he changed, the individual
instruments themselves will take on, selec-
tively, an entirely new and different tonme,

The tonal effects. such as the tremolo,
which produces a rapid or slow futtering

el LR,

/

(TR T

A REAL feature In the Signal Generator is the new
WIRELESS EGERT ENGINEERING dlal em-
ployed.  This new dial allows the gerviceman to abe-
solulely read acruracies as close as 500 cycles at any
point of the broadeast ban

.
Compiete With Tubes I
{List 25.00) [ ] 5

Egert Dial
U(C::i“ .':00) sz'qs

..... PR T U S

WIRELESS EGERT ENGINE-'ERING, Inc., 179-R Varick Street, New York City, N. Y.

refteration of the tones, the diminishing or

“fading away” of the tones after the per

NE I‘l(_)'DEL NEw former's fingers have left the keys, the volums

rird control, and the effects produced by the

manner of key attack, are all controlled and

E G ERT varied by the individual touch of the artist.

That is to say, the piayer must be an artist,

DN since, in any symphonie music, the many in-

SIGNAL GI“\ER‘\TOR tricacies of music modulation must be comn-
Calibrated Frequency Range 105.3000 Kilwcyeles | | Pletely understoed by each participant,

With a 1000 Cyclc Modulated Signal.

OUTSTANDING FEATURES A New Musical Technique

A.C.—D.C. Operation. The electronic organs permit of the finest

Beautiful 1/10 division New Egert Accurate Readlng musxical control and expression, due to those
Dial—No 8acktash, devices which change the musical effects as

Freauency Calibrated Range 105-3,000 Kiloeyeles. well a8 to the many qualities which can be

Audie Modulation 1,000 Cycles. |hnd from the quality masks.

Totally Shietded.

Each instrument has its own output wiring,
and in an orchestra composed of clectronie
organs, there is connestion to a comnmon line

{which feeds a  centralized mixer,  The ore

Etched Metal Panel.
Sure Tip Jack Connection with Shield Leads.
Frequency Can B¢ Read to 1/10 of 1%,

Extremely Stable Electron Coupled Cireuit &
i : ; - Nestra leader will have control over the out-
Supplies Both N
:ennd:’ntly.o LLLIDREE G DA DT LD Ipur of all the fnstruments hy means of regu-
Powerful Signals Available Down to 10 Meters. Iating the mixer, so that the tones are mixed

New Tubes—6A7 and '37. and altered if necessary hefore entering the
line fecdlng the lowdspeaker system.
IFor thie purpese of “silent practice,” each

artist - will he sapplied with  earphones. so

“.llell Seeking N llﬂdio I = B that he s the only persont whao is able 10

School . . .

onsider the advantages of RCA
Institutes

Whether elementary radlo prin-
clples or advanced subjec s, sound
shnllcaclons or practical radlo
engineeeing, RCY Insthutes 13
rrepared lo Rive you Lhe Instruce
tion yoit neci

=twdent  allerdding  our Chlcage School this Summer I

have added advintage of combining a study of the
scientific wonders of the \World's Falr.

RESIDENT SCHOOLS NEW YORK & CHICAGO |

EXTENSION COURSES FOR HOME STUDY
under eonvenient ‘“‘no obligation’ plan
THusarated 1"ataloR on Request,

{ * ~x hiear the output of his own instrumeng, at
] ]' ll _l. l e ‘l ‘- " L l. times when he does not wish to disturb others,

Sit . b Fig. D
nver, rron, etc. Located L Tigure D shows how sound waves are ana-

Radio. Notary Public Guaar-|iyzed, synihesized, and prepared for heing
nhoetegraphed on piteh and guality titms Tor

antee. the electronic organ.  Wave forms are stuwdied
|lltl(]t“l‘ a microseope, sorted amnd setected, and

FREE CATALOG! drawn up In graphs for synthesis,  The tinal
|drawings of the wave patterns, which are to

I rite Today be utilized in the organ, e obtained only

after all corrections, additions. and altera-

tions have been made, 1n the hackzround of
RM"O *\TETAL LOCATING CO- 1(110 photograph can be seen a plate of wave.

Box 48 New Orleans, La bearin¥ eams into whose periphecies  the
’ * | wave forms are cut in preparation for place-

ment in the universal Lremeceff recorder.

with modern standard equipment l

R.C.A.INSTITUTES, Inc. oest. nr.s

75 Varick St., Now Yeork-=1154 Merchandise Mart, Chi
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ALL-WAVE ANTENNAS

(Continued from page 83)

high-quality ceramie), ‘I as shown in Fig, B,

In Fig. b is shown the complete Kit of
components that comprise the system shown
In iy, 5.7, as foltows: 13 transposition
Lloeks (sitficient for an 18 ft, transmission
line» ; 8 strain insulators; 1 “universal™ all-
wave coupling unit ; 100 fr, No, 18 stranded
wire 3 amld, 50 ft. No.o L siranded wire, “I'he
No. 18 wire ix nsed for the lead-in.  The No.
14 wire is u=xed for the horizontal dipoles.
for very short wavelengths, However, several
lengths of this wire will he required it the

muannfactnrer’s recommendation is to be fole
Jowed for an allewave antennai the  total
hervizontal length thewr wanht be 1560 ft, 2
ins., (allowlng for the central strain insu-
latori, or 78 ft, per sectiom, X,

Iun the hovizontal wires porthwest and
southeast,  Transmission-line terminals 1 and

2 may he connceted to the “Ant.” aned “Gnd.”
posts of most radio sets, aftey removime the
eround wire in order to mainuin halaneed
operation of the antenna and lead-in systenm.
1t lack of a ground connection resnits in
cirenit oscillation or inereased ham it will
be necessary to use a conpling or impedancee-
matehing  transforner, It ix recommended
that a manufnetured nnit be used: however,
in Kz 34 constroction data is furnished for
the experimenter.

2till another, but legs desirable method of
connecting the transmission line 1o the radio
ser uttizes two 400 ohm, 1 W, resistors.
One connects In servies wilth the transmission-
line eonpection to the “Ant.” post of the
radijo =et, and the other connects tn series
with the transmission-line lead 1o the "G,
post 2 the groumd wire may then be connected
to the “Gnd.” post of the radio set,

Lightning Arresters

It 1s advisable to use a lightning arrester
with any 1ype of antenna. Those designed
for nse with n doublet anrenna arve provided

with 11 center-tap whieh is to e conneeted
directly to a good ontside grownd aif pos-
sibler, the rentaining rwo oends being  con-

nected to the two terminals of the transmis-
sion line, where they conleet to the radio
et or any coupling unit.

‘Thix manner of ceonnecting a doublet-an-
tetna lightuing aveester nnit is elearly shown
in Fig, 518 This fizure also illustrates the
manner of connecting a fanabie conpling unit,
for matcehing the tlow-impedance R, trans-
mission lne to the radio ser, as well as for
several other purposes,

Why a “tanable™  coupling
Well, here's the story.

transformer?

The Tunable Coupling Transformer

Any fixed coupling deviee s a compromise,
for. the nelge-reduclng properties of a trans-
mizsion lHne depends upon maintaining it in
poerfoct electrical balance, and gronnding one
odd of the secondary, as shown in Mg, 3.4,
retads to unbalanee it

The variable comdenser, C. in the eoupling
unit itmsteated in Pig. B3, however, consti-
mitex part of the transmission lne aml thus
enables the operator to keep the line in
perfect balinee,  Resalr @ noise pick-up may
Lee completely balanced ont at all times, This
halance, or matching of one side of the
irnsmission line with the other may be se-
cired at any time, regardless of the eonpling
between the feansmission line and the radio
et a8 seenred by adjustment of the setting
of coil .

Grenter selectivity, withont loss of sensi-
tivity, 1s obradwed by correctly adjusting the
position of the conpling eoill L, A metal
shield can enclose the entive 1unable coupling
anit, inelhuding the lightuing arresters shown
im the fizure,

The advantage of the tunable conpler is
moere appatent ar o the shorter wavelensths
where it 1s most efficient.  The loss which

it oceasions on the bromdeast wavelengths may
s compensated by torening up the volume
control on the radlo set,

While it will usually be most convenient
and desirable to ternrinate the actual trans-
position line ontside of the building- -gener-
ally at a window very close to the receiver
there is ue reason why the ftransposed leads
cannot be continuwed within the house, While

RADIO-CRAFT
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the  high-frequency  current  earried by the
transmission line ix nog in a form which can
be effectively radinted, and losses oceasioned
by nearby objeets are less serions than those
which would result in the ease of an ordinury
lemd-in, it is desirnble to take the usual
precantions,

That is, keep the lead-in as far ax possible
from parallel tlat metal surtaces socl as
putters, ete. 1t ean Iw braced where neces-
sary by well-lnsulated grys or stamd-off in-
sulators.  This is not so impertant, however,
as with an ordinary lead-in, s swinging of
the transmission line will have a
effect on tuning.  loside the building  there
fx uo reason why the transpesed Jead cannot
he tun Ao against the wall for short dis-
tanees, providing it is net near steel givders,
ete,

All-Wave, “Transposition-Cable”

4+ Doublet  With  ‘I'ranspositlon - Cable
Lead-in and No Iwmpedanee-Matehing Trans-
former.  Although  the  transposed  lead-in
utilizing special ceramic transpositlon blocks,
as deseribed in eennection with Fie B4, is 0
cxwell” proposition for the chap who can’t
sleep unless he has <the best,” the autenna
set-up shown in Figs, 4 and ¢ is considerably
less expensive and complicated, and will have
greater appeal to “von and el

The allewave antenna Kic illusteated  in
Fig. ¢ ineorporates the following unit<: ap-

proximately 45 1. stranded Noo 18 antenna
wire; 453 ft, speeinl  twinceonduetor, pnm
rubber coversd Ctrapsposition-calble]” the two
Jeads of which are twisted, or transposed™
every U ins.: 3 high-gquallty eermmie strain
insulators: 1 stamd-off insulator; 2 nail-jt

\

negligible |

glazed poreclain knobs, and T unglazed p()r-l

cehnin lead-in tube.

For these Service Men whoe ave always
in a hurry, the kit iHosorated in Figs, 4 and
¢ will have especially stvong appeal, for it
may e installed inoa 2§ty The staud-off
insulitor shoulit be se positioned that the
lead-in, if swayed by wind, will net rub
against the slde of the honse or the roof.
Remove about 6 ins. of the teansposition-
cable gum  rubber covering and  spread  the
rwo conductors, connecting thein to the two
secetions of the doubler asx shown in Fig 4.
Be xnre to tape, first with frictlon tape and
then witle rubber tape, the opep juncture of
the cable bifurcation,  The white lead  of
this cable connects to the “Ant.” post of the
radio =et, and the black lead to G,
althongh in some Instances it may be advis-
able to reverse these two eonneetions,

It ix especially interesting to note that an
impedanee-matehing  transformer is not  re-

quired  with  this  all-wave  “transpositlon-
cable™ 1¥pe of transposed LT, transission
line, ¥et, a ground may be emnected  di-

rectly to the "Gl post of the radio set.

by resonating the antenna for most effee-
tive reception of the  shorter  wavelengths,
weperally  “flat”  sensltivity  is obtained,
many instanees, CThis i< dae to the juerease
in sensitivity, with an inerease in wavelength
of the average radie set.

Adding An “Anti-Noise” Lead-In to the
Inverted-L Antenna

(ob Inverted-l, or TType, With
position-Unble Lead-In and  Na Impedance-
Matehing Uransformer,

For the technivion who wounld lHke to nse
the inverted- type antenna discossed in con-
nection with  Fig, 2.0 or jts companion, the
T-type, but who cannot onite make the grade
hecause of excessive localdnterferonce piek-np
hy 1he lead-in portion ef the antennn system,
the arrangement shown in 1Pig. 5 is recom-
nmended,

This  desizn utilizes  the  *transposition-
ciable” mentioned in connection with
hat dees so in a somewhat novel manner,

One of the two couducrors in the eable is
connectedd either to the endd of the inverted-T,
which peings in the direcrion from which it
is desired to receive most statjons, or to the
conter of the T-type antenna, ax shown, The
unused end, amd also the open junetnre of the
twu Jeadds should e well taped. The remaln-
ing two ends connect to the radio set amd
its wround connectjon; reverse the two trans-
position-cable  connections o the set to de-
termine which isx best,

Thix “anti-noixe lead-in®" may be run from
the flat-top, down the shide of the Imilding.
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ANNOUNCING
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Z‘BETTEH

Sube Festers!

o

NOS. 421- 422

EADRITE announces two new

and better tube testers: the
No. 421, for the dealer’s counter—
and the No. 422, a portable unit for
the service man . . . out in the field.
These improved testers are character-
ized by many unusual and outstand-
ing features that give a new concep-
tion of tube tester performance. They
are so simply designed that anyone,
without experience, can operate and
understand them.

These testers incorporate a 312" Triplett
Precision Meter, which has a shaded two-
color scale. It indicates in simple English
that the condition of the tube is either
“good” or “poor.” No longer need you
reassure skeptical customers as to the worth
of tubes that you are testing for them.

A line voltage control A.C. meter is incor-
porated. Cathode and grid shorts are also
tested. A simple push button provides
two-plate current readings for determining
the worth and conductance of all types of
new and old tubes.

Your Jobber Can SupplyYou

« + . with the No. 421 (counter tester) at
the dealer’s net price of $24.00—and with
the No. 422 (portable tester), at the dealer's
net price of $25.50. These testers come in
a beautiful quarter-sawed oak case.

Readrite Meter Works

121 College Ave.

R

Bluffton, Ohleo

[

wi o remer

SEND COUPON FOR FACTS!

- ————— e e )

READRITE METER WORKS,
121 College Ave,, Bluffton. Ohlo.

Genliemen: -«

Send me a catalog on Readrite Tube Testers, and
your complete line of radlo servicing equipment.
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If You Do Public Address Work |

and have not
yet ordered a
Wright-De-
Coster P. A. 20,
you are not tak-
‘ing advantage of the most
adaptable money-making unit it is possible to have.

WRIGHT-
DE COSTER
P.A. 20

The unit housing is detachable from the horn and can be
easily removed without the use of any tools. In this
manner it can be used for indoor installation where gen-
eral sound coverage is desired.

Write for literature and general information concerning

the P.A. 20.

Wright-DeCoster, Inc.

| 2251 University Avenue St. Paul, Minn,

[
Export Dept. M. Simons & Son Co., 25 Warren St., New York
l Cable Address: Simontrice, New York
Also see page 115

ForSoundCars . . . . . ...
the 608-E Amplifier

OPERATES
FROM YOUR
CAR BATTERY

INEXPENSIVE

® High Gain. .. ® No B-Batteries . . .
@ Quadlity Performance .. @ No Vibrators...

Write for Circular

UNITED SOUND ENGINEERING COMPANY

Manufacturers of Specialized Sound Equipment
2233 University Avenuve St. Paul, Minnesota

BE SURE TO READ THE AN-
NOUNCEMENT ABOUT THE NEW
1935 OFFICIAL RADIO SERVICE

Amplify Techime—a real opportunity.
Write for our special offer tcradiomen. MANUAL WHICH APPEARS ON

General Kontrolar Co., Inc. PAGE 68 OF THIS ISSUE.
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right through an area of strong man-made

interference, and cantinue on to a radio set

400 or 300 £t away, if necessary, with excel

lent efficiency as regards malntaining  pood

sigpal strength anpd & hizh  signal-to-neise
ratio.

A Combination Inverted-L and Anti-
Noise Doublet Antenna System
(6) Doublet With Twisted-Pair  Lead-In

and Broadeast — Short - Wave  Change - Over
Switch.  For hest allarenmd radio receplion
on short waves as well as long, under average
conditiong in a district rhat is not too plenti
fally  supplicd  with sKkyserapers and  statie-
producing machinery, the  standard  single-
wire antenna, correetly  installed, will give
an excellent acconnt of itself, as previously
stated.

The aerial proper, exchsive of lead-in, is
tuned so that it responds to the frequeney
ranges in which maximumm sensitivity s e
gired.  For short-wave reception this happens
to he the 25 and 410 merer ranges, A length
of exactly 203% fr. fir each leg of the antenna
gives the correct tuning effect.

Preventing “Noise Pick-up”

When interference is not extreme, trans-
position-ciile may be used. €, “in a pinch,”
ordinary twisted lamp cord may be used for
the lead-in.  However, where the inferfevence
ir very great, armored-cable BX wire should
be used,  Cables of this type have heen rim
for distaneces up to J00 ft., with practieally
no reduction in signal strength—by aetual
comparison,

It is extremely important, in most in-
stances, to insilate the armored cable for the
length of its run so that it cannot ground,
but remains “floating.” or unconnected to
either lead or the ground.

If excessive interference piekeup is  still
noted, it ix probable that the flat-top portion
|of the antenna ix to blame.  Consequently,
it may De necessary to place the antenna on
another building in order to take it out of
the zone of interference, running only the
shicided lead-in throngh this area.

A switeh is shown in Fig. G to permit the
set owner to seleet either a doublet antenna
and transposed lead-in arranzement, for noise-
free, directive, resonant reception of short
wavelengths, or a  type-T  antenna aml
ground, single-conduector ioquivalenty Teadd-in,
for semj-divecetive and efticient  reception of
broadeast wavelengths,

In generall o shiclded lead-in or a trans
mission  Jine  leactin with  transformers  or
ecoils at cither end will inrterfere with  the
short-wave signal reaching the receiver,

Versatile Antenna Connections

{7) Compesite Mareoni and Hertz  An-
tenna,  Continning the tendency to simplify
and  eombine construction  clements,  the
modern all-wave riddo set now  incorporates
an inpnt terminal boawrd that perits the
nse of the following antenna arringement :
(a) long inverted-1, antenna: (b) short and
long inverted-I. antennas, and: (¢) long and
donblet  antennas, Furthermore, the wiave-
length range-changing switch (in the Strom-
| berg-Carlson Model 68 receiver amd  Model
I('»!\ Relector [4 tube, self-powered converter)]
within the set) antomatienally connects the
vorrect antenng  inte cirenit, as shown in
Fig, 7.

(A)Y When one antenna s used for all
fonr ranges, A and AD are connected to-
gether amd to the antenna, while G and G
are connected together and to the ground,

{B) When a long antenna is used for the
A and B tuning ranges and a short antenna
is nsed for the ¢ and D ranges, the long
antenna ix connected to .\, the short antenna
ix connected to AD, while GD and ¢ are
| connected  together and to the pround.

() When a regular antenna is used for
ranges A amnd B and a doublet or other
antenna with transposed lead.in is used for
the C and D ranges, the regular antenna iy
ronnected to A, the ground to G aml the
two leads of the transposed lead-ln are eon-
neeted to AD and GD,

When two antennas are installed as de-
scribed above, the aperation of the range
{ switeh  antomatienlly  connects  the proper
antenna for the desired range. This is 2 new
feature which insures the use of the Dhest
antenna at all times without thought or
|effort on the part of the user,
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By a proper switching arrangement a
doublet of suitable xize can be used in the
latter case for both purpeses,  When used
as the regular antenna for the N and 18
tuning ranges, the two leads of the trans-
posed lead-in are connected together,

The Effect of Different Antenna
Lengths

The chart shown as Flg. 8 gives an lwli-
eation of the relation of the effect of antenna
length on short-wave roception.  “The lower
horizontal axis is  marked in megacyeles
while the upper siide s the locatlons of the
16, 19, 25, 31 and 4 meter bamds indicated

(bands  deslgnatel by International agree-
ment for short-wave broadensts, aml where

the majority  of  the  stations hroadensting
progranix for popular entertainment arve con-
centrated,

The vertical axix of the graph shows an-
tennn length in foet,  The unshaded areas
show good antenna action for the lengths of
antenna amd frequencies tdieated,  The light
shided arens represent falr antenna action
and the heavy sluded areas poor action,

As an example of the use of the chart,
stuppose that we are interested for the moment
in the 25 mceter bamd only, 1o find ont what
antenna lepgtlls could he used we start along
the 12 megaeyele (25 meter) line and o up-
ward until we find an unshaded area,  Doing
this we see thar antenni lengtits hetween 22
and B7.3 feet wonld give gond results,  Going
tartiier we see that lengths between 60 and
78 feet wonld alse be good.  Going to still
longer lengths we see that 106 to 122 feet
are also indleated by unshaded area,

As this chart only applies to the type of
anteana  system In the Stromberg-Carlson
Maodel 60 reeciver, we are interested in seeing
what lengths of antenna will e most satis-

factory for the 140, 2 31 and 49 meter
hands,  Therefore, we will look for an n-
shaded aven that will loelnde o range of
antenna lengthe for these fonur bamds, From

the large vnshaded area at the bottom of the
chart we see that a range of antenna lengths
from abent 23 feet to about 20 feet witl he
gond for these four bamds, Tooking for longer
antenna lengths (which would be more snit-

able for broadeast reception also) we con-
clnde that the best wonld he between 160
and 1ha feet, This range of engths shows

goml reception on the # meter band, fair on
the 21 and 23 meter bands amd fair to good
on the 1% meter band,

A study of fthis chart will
it is desirable to hiave two antennas when
hest possible  reception  is desired on Dhoth
brondeast and shert waves,  tn this case a
switeh wonkl e nsed to seleet  the long
antepns fur the hroadeast range and the short

indieate that

antenna for the short-wave range, 1t shonld
he borne in mind, however, that becanse an
antenna 556 . long s indicated ax heing

poor an a wiavelensth of 21 meters, does aot
menn that it Ix lmpossible to receive stations
at this wavelenzth,  Indeed, it is often pos-
alble o receive forejgn short-wave station:
with a very short inside antenna or by even
tonching the antenna post of a sensitive re-
celver with a finger and allowing the boly
that theto serve as ah antena, It doess
potice. thengh, that the signal-to-noise ratio
will suffer amd that reception of very distant
and low-powered short-wave stations will not
be probable.

In conclnsion, we wish to extend our ap-
preciation te the following organizatlons for
their cooperation In the preparation of thix
artiele:  General Electrie Co, RCA - Vietor
Co.. Ine.. Stromberg-Carison  Mfye, Co., At-
water WKent Mfr, Co,. Stewart-Wirner Corp.,
Arthur I, Lyneh, Ine, and Phileo Radio &
Television Corp,

The writer sincerely hopes that this pres-
entation of facts concerning new develop-
ments in alllwave antenna systems will find
aceeptancee as a useful supplement to the
rather extensive amount of theory which is
generally available,  (“The Antenaplex Hys-
tem,” Rapro-Crart Oct, Nov, and Dee, "313
eSolving the Problems of City Aerinlg,™ “Dec.
can s »Reducing Noise with Short-Wave Col-

leetars,”  “Kept, 527 “Reduclng Man-Made
interferenee,” and, “Nolse-Reducing Antenna
stystems,”  Jan, "93.)
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Fle. A, in part [, illusirates the new ROA
double-doublet all-wave antenna kit,  In part
1. figures 3 and ¢ Hiustrate respeetively the
“transposed lead-in” and “transpositlon ealle™
all-wave anicnna kits manufactured by A,
H. Lyuch and Co.

o
BOOK REVIEW

ACTUAL TROUBLES IN COMMER-
CIAL RADIO RECEIVERS, by Ber-
tram M. Freed. Published by Service-
men’s Publishing Co. Size 4 x 7 ins..
180 pgs. (plus 8 blank memo. pages),
46 illustrations, paper covers. Price,
$1.00.

Written by n practical Serviee Man (and the
first eantributor, in 1929, to the Operating
Notes department of Rabio-URaFrh, for pracs
tical  Nerviee Men,  AeTrran Trorsnes  IN
COMMERCLAL Ao RECEIVERS points the fin-
wor of export experfence right at the probable
source of trouble In more than 560 diffevent
gets of forcmost mubio tecelver manufactnrers,
The volume has nothing to sell Imt stralght.
from-the-shonlder  fuets coneerning fanlty ra-
dio  recelver symptoms——the jlems are  are
mnged in alphabetical order for quick ref-
erclice.
o

REAL LIFE
REPRODUCTION

(Continued from page 83

amplifier especially constructed to reproduce
very low freguencies,  Thig amplifier is at-
tachied to the regnlar radio receiver through
an  antematie control tnbe, which aectx, ax
mentioned before, ax an inverted AV G, tube,
Those who wish to try this new development
will find all of the required details, s fure
nished by the designers for the use of ling-
sl tubes, in the schematie cirenit, Fig. S

A GERMAN SOUND-FILM
PROJECTOR

A recent ixsne of Raplowernr MacaziNE
deseription of a pew 16 mm, sound-on-
lilm home projector appeared, ‘This prejector,
which iInehided  the actual projection appa-
ratus. o sonmd reprodocer, and an amplitier,
all in one ense, followed very closely  the
methods  followed by American manofaetor-
ers in the design of {heir 1x3pes of equipment.
In other words, the films are perforated on
one edge oniy, the other edge of the film
peing used tocarry the sound frack.  The
tilm s designed to rmn ot oa speed 24
frames per sceod,

Phe appearanee of this nnit is <hown in
Fie. . The entive nnit ix operated from
a standard A Tine and is designed particn-
larly for nxe in osmall rooms,  Fregnencies
np to SaMMk eveles are recorded on the mar-
Fow film which sapplies satisfactory guality
where small ampditieation is needed.

|N
a

of
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A TRIPLE-BAND RECEIVER

ROADCANTING in Enrope is semnt on 3
separiate  wive  bamds  known  as loug

wives, intermediate waves, and short waves
(this eorresponds to onr long, hroadeast, aml
short waves In order to combine in one
cabinet a4 receiver that will cover all three
of these wave bamls, without limiting the
efficiency  of any one band, a new receiver
has just been introduced oun the Fnglish mar-
ket. The eabinet in which this set iz housed
will be seen In Pl B It will be noticed
that there are 3 dials on the slanted sections
of the cabinet. Each of these 3 dials covers
one wave band, and Individual input cirenits
for each wave band feed into a common LF.
amplitler, second-deteetor nnd AF. amplifier.
T'he receiver iteelf 1g a superheterndyne, using
an intermediate frequency of 473 ke, 1t alzo
has connectluns for an electric phonograph
pickup,
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BE AN
AUTO-RADIO
SPECIALIST!

HUTO-RADIO
" INSTALLATION
" AND SERVICING

—

TABLE OF CONTENTS

i

Bemtnal Enomntnws Invormanon
‘ DwstanLation
| Avtomebiles Battery Grevnds 3-9
Antenne Installatien 10-14
Tep Construction 10-14
Running Beard and Under-Cat 12

iy bile Antenna E

baTaeresncy SUAPRISHION
Sarvica Hwers.
By Mohes of Recaivers ond Cant

1. F. Pash Frequendies

New Sylvania Auto-Radio Book contains valu-
able information used by radie engineers in
| their everyday work. Short cuts on difficult
installations, handy reference data on R.M.A,
Resistor Color-Code, what to do after stand-
ord suppression methods fail to eliminate
ignition interference, etc.

Send for your free copy. It will help to put
l you in on the ground floor of the fast-growing
auto-radio industry . . . a business that Syl-
| vania engineers, themselves, actively ad-
vanced with their development of the 6.3
| volt tubel HYGRADE SYLVANIA COR-
l PORATION.

Makcrs of
SYLVANIA TUBES
HYGRADE LAMPS

ELECTRONIC DEVICES

.4

i

THE SET-TESTED RADID TUBE

Factories
EMPORIUM, PA.
ST. MARY'S, PA.
SALEM, MASS.
CLIFTON, N. ).

| @ 8, Corp., 1931

e o et e et e e e e e o
I HYGRADE SYLVANIA CORPORATION
Emporium, Pa. B-13 |

Please sond free, without ohligation, your new service
l bouk '‘.‘uto-Rtadlo Insiallation and "Bervieing.”

Name

|
|
I Address . ....ecesercessssnens
J

Btate,.........

|
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A Yew 6 voit

MOBILE
PA.SYSTEM

The only powerful
single unit compact
Mobile Sound System
built today. Operates
entirely from any 6
Volt storage battery.
Has phono and mike
provision, with 6 Volt
two-speed phono motor
built in. Write for
FREE description and
price,
ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. D,
Chicago, I

Send me FREE the followings
O Mobile Sound Literature.
0O 1934 Spring and Summes Catalog.

COMPACT
PORTABLE
6VOLT
OPERATION
BUILT-IN
PHONO
MIKE INPUT

Name
Address

Clty giisamnly o -

Allied{Radio

VELOCITY MIKi
SVELOCITY MIKi
Amperite Model AV, Easiest way to
improve any publie address svstem.
Remurkable life - like, Flat response
over entire audible range, Directional
quality eliminates acoustical feed buck.
Write for Bulletin AV,

Assembled, list prlea $25.00

Kit, $15.00

Profesgionil 1n quality, Life - like ’

Special diaphragm stretelied so that
resonant _point s far above audible
runge. Write for Bulletin C.

Assembled. list price $10.00
Kit. $4.00

[or

s e
eries of Amperites. Autonati-
cally  regulates  filuments  of  tubew,

Enabies 2 volt xct to operate on air ce'll,
storage hattery, dry cell, cte.  Write
for Bulletin 2V,

S0 BAGWD Wy
HEW YERH

WET AND DRY ELECTROLYTIC |
PAPIR AND MICA COMDENSIRS

COMPACT TYPES
HAMDTY FOR SERVICE

| tried a

OPERATING NOTES

Cartivued from puage B3

is of trausformer-coupled push-pult type, We
could not Mame coupling condensers as there

are none in this model  We rried shnnting
a bZi-meg, resistor from one gide of the
secondary to grownd, as shown in Fig, 3 and
away weut Mr. Distortion. thereby  saving

the price of a new inpur transformer, which,
in these models, are very expensive due to
the special type used.

MAJESTIC 230
G pep.” was the complaint on this model,
N Only the locals were recejved, A checks
up proved all voltages correct, se, congulting
a schematic we fonnd & H00 ohm resistor (pog

ordimerily visibley in the gebl cireuit of tle
24 detector tube connectrd  from  grid  to
ground as shown in Fig, 4, As this is to-

cated inside the eoil shield, alongside the coil
itself. the shicld must be removed hefore the
resistor ¢un Le checked, Thix unit is a 1/10-
W. resistor, which we found to be open.
Note that replacement should be made with
a %-W, unit whereupon the set will perform
“better as new."”

CROSLEY 40S WITH DYNACONE

ISTORTION,” again was the complyint,
and when we checked the set we found

the Mershon comdenser ta be boiling exces-
sively, We naturnlly tried new Mershon

condensers, but without suceess in correcting
the faulty operation, We then tried all other
methaids of distortion cure known to ns—Dbart
all to no avail. Then a happy thought—we
new speaker.  Away went distortion,
and at the same time, the condenger sizzling.
The trouble was in the speaker field. which
would check perfectly with the ohmmeter but
in operation wonlidt inceregse  resistanee  aml
canse the symptoms nentioned.  Replacing
the field solved the problem,
Ramo LaBorATORIES,
Ottuwa, Ont,, Can.

]
A MOBILE P.A,

SYSTEM

(Continued from poge 92)

tep of the cabinet near the phanograph mo-
tor, Al plugs are polarized for fool-proof
installation wnd operation, Fwo 14 In., 6 V.
dynamic speakers of exeeptionally sturdy cone
strnetion, and equipped with 12 ft. cords fer-

minating in plogs, are fornished  with the
installation. A rugged 2 bntton earbon mi-
crophone, 14 in, banguet stamd, amd 30 ft,
connecting cord amd plog e also sipplied
with the equipment,
The New Class B 6 V. Amplifier
The 6 V. amplitier incorporared in this

soundd system is of the elnss 13 orype, with an
ontput conservirtively rated at 20 W, A sjg-

gle TH o tube s used us oa valtage anplitier,
feeding info o pair of Tos in push-pull as
drivers.  These, in turn, feod into the final

stage which consists of four Ts in paratlel
push-push or elass B These tohes gpe readdily
aceessible  through a0 removible,  ventilated
panel at the rear of the eabinet,

The input is arranged for microphome and
phonograph. with o 3 position switell iy the
conter of the control panel to switeh the in-
put from “phono to “mike" or "ot The
volume control, left-hand knob, is conneetoed

in the control-grid cirenit of  the  voltage
amplifier tube i snelc o manner thiat bass
is not aceentuated. The pright-hand  knoly
ceomtrols microphone  current  which  is supe

plied by the amplifier from the 6V, inpnt,
A single ton-off™ switeh, which has placed
ahove it o raby Inlls-eye cantrols the entire
power supply,  CIhe output tap sl gt 4
ohms for parallel operation of fwo N ohm
volce cofls, which isx the correet impedance
of the xpeakers supplisd.  An additional tap
Is alse provided at & ohims for the parallel
operation of 2 dynamic units (horn type)
which may be used if desired,

A complete high-voltage power supply de-

is

| Hyering 250 V. of iltered 104, to the plates

of the tubes, is built in as an integral part

RADIO.

of the unit. This power supply consists of

by the oot switell on the front panel,
4 motorreneritor whiclh  operates  divectly

from the 6V, source and which ix controlled
It has bwen caretully designed and huilt for
trouble-free, continnous  serviee,  The bears
ings are of the “oil-dess™ 1ype. climinating a
ossible source of trouble,  The filter unit
cmployed s constructed with a large margin
of satery and  is o entirely adeqiaite in dee
sign, usimg 40 mf, ror tilter condensers,
The phonegraph, which is an invegral part
of the assmnbly. fearures g Ieavy-dury 6 v,
wotor designed o play cither the T8 or 33

/38 rpan, records,  ir s arvanged with a
specd-rogulating contral aned o speedl-clhimging
lever, A\ separite “on-oft™ switeh  js ein-

Ployed (o cut off the phonograph motor when
the microphone is used, A weoeighted qurn-
tible is furnished, wgether with a 2 spered
pHceknp  of  excelleng quality, A brackey s
provided for anchoring the pickup when jt
is not in use,

Methods of Mounting Speakers

As outlined alwve, 2 stuedy, 14 in 4 V.
dynawic speakers gre supplied with the syse
ten, e mebile  operation, they may  De

mounted in the rear windows of a ear, and
against snitable baffes, or they may e housed
in a truank carrvied at 1he rear of the ecar,
Anoalternative methed of instaliation is to
mount 1the speakers in attractive, well-hatled
cases which may be climped o the running
bonrds of the car or fastened op the roof,
For truck nse, the speakers may be menntged
directly on the side panels of fhe trnek, or
on top of the truck, emploxing suiiahje hatte

horns  for  directional  effeer, Ahaminum
frumpets with  dynamic  uniis may he gre
ranged for muxinmm coverige by 1weunting
a4 cluster of three facing forward, with a
single horn facing 1o the rear, on top of
the truck.

®
A DE LUXE 4 TUBE
SHORT-WAVE SET

VContinned  from poge 92
tivity and selectivity of an ordinary broadeast
receiver to snelt an extent thar gheip combined
operation will actnally  equad, and in  some
cases out-perfonn, many expensive short-wave
amd all-wave receivers,

The exsentinl diferenes letween this con.
verter and  the conventional type §s fhat it
perfurms three  important funcrions, all of

wlhich are prime requisifes
ception on looideast
A brief review of the

for short-wave re-
divers,

funcrions will clearly
indleate wWhy sneh a device, and not the hroad-
CASE peeejver an important factor in the
overnll performinee of the combination.

The fixed-tnne 1,10, shaar a4 ke employed
in Ihis delixe converter is g fentnre of para-
mount dmportnee for the following reasons :
first, beeause it adds an additional high-gain
stage oo 1he receiving svstem and therehy in-
ereases it averal] sonsitivity ; second, heciise
a lixed-tin x e remdily e designed for
maximnm ampl Hinn and more effective sup.

1=

pression crejeetion) of undesired adjacenr fre-
quencies s ik third, beenuse the use of o pre-
b L wanrput stage will emable the user

e ensily “resomate’™ the npnt cirenits of the
et to the tuned output of the eonverter thy
timing the hroadeast receiver for “penk’ val
umed,

When matehed resonance  jg thirs  estah.
tished, maximum  transfer of energy  takes
plitee from the converter to the recejver, and
perfect tracking of the eselllafor js axsured
for the entire series of short-wave bands,

Coil Changing Systems

A few words regarding the relative merits
of switehing arrmngements and phng-in coilx
mizht not be out of plice,

The use of plug-in coils, atthough coneeded
to be pood design, is no alwiays the best
choice, First.  becanse  some improvised
method for holding the cofl is nearly alwnys
used, such as a soeket and prong arrahges
meaf. (It should bhe bhorne in mind that
the tube socket contacts were primarily e
shirned for use with tubes which are rarely
withdrawn from and Inserted into their re-
spective sockets).,  Such receptacles lack 2
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characteristies
perfect plg-in - syxtem.
usially  unprotected
It being, of course,

ntimber  of
are necessary for oa
Plag-in coils are  also
from mechanical injury.
known thut the handling uf erposed  coil
trindings invariable produces o dc'h'inrrmlhll'l
change of inductance by some slight shifting
of the wires or accidental abrasion.  This
may greatly fmpair the performance of any
short-wave device,

Switehing arrangements on the other hand.
although free from (he evils associated with
phig-in eoils, aml extremely  convenient, :u'(‘l
nevertheless  characterized by o nnmber of
losses wsually  inherent in switel contacts,
shelt as noise, ohjectivoahle stray capacity
of the switeh amd its associated wiring, as
well ax the “dead-end”  plfects of  unnsed
tirns of other coupling losses introduced by
“idle coils.”

faporiant which |

Tuning Circuit Features

The difficulty of funing in short-wive sta- |
tions has been effectively eliminaled by care-
fully  co-ordinnrime the capacitative and in-
duetive relationship of the tuniug systenm,

1n order to produce a high R veltagee
in the control-grid of the first=detector  a
Bigh 1. to ¢ ratio is employed, that s a
large inductanee and small capacity are used
in preference to e small indnctanee and large
capacity. This favorable condition ix bhrowgsht

about hy using spitee-wonnd - coils utilizing
<olidh. enmamel covered copper  wire together
with a 2 gang 140 mmf,, tuning condenser.

In order to further inervase the voltaze on
e grid of the tirst-detector tube, the input
aptenna “loading” is Kept unusually low.

Loose inductive eoupling is used in prefer-
ence tn capacitative eoupling so s fo elimi-
pate the introduction of any  capacitative
losses in the frst-detector contrelggrid el
cuit.

FFour coils are used (o cover the shart-wave
spectrum in the following steps:

Coil A7 13 to 50 meters 1205000 to 4994 ke
Coil B 2% to 60 meters C1OTT0 0 4997 ke
Coil =4 57 to 150 meters (260 (o 2800 ke
Coil D' 120 to 200 meterst2 499 (o 1,050 ke

It will e noted that cach coil has anap-
proximate frequency ratio of 205 which pro-
vides for hroad separation of congested bithds
so as to greatly simplify the provess of tun-
ing as well as the problem of aceurate oscil-
lator tracking over the cutire wtuning range.

The Circuit

The eclreuit of this converier is shown in

Fig. 1. 1t will bhe uelted that it is appre-
cinbly  different from the uzual roum of con-

verter cireuits. particolarly in respeet to the
use of 4 sepal oseitlator amd tetrode lirst-
dotector, asx well as the inelusion ol a high-
gain L1, stige,

Giowd  ehgincering principles were adhered
to when it was decided o ase fwo separate
tnbes  for  the vombined  tivst-detector aml
high-frequency oscillor, principally hecanse

separating  the (wo funetions  provides  for
wpeater oseillator stability.  1n mosg penta-
arid converter cirenirs templeying one multi-

purpose  tihe  for froqueney  inversion ansl

Replaces “‘B"’ Gells on 90%
of 500,000 Auto Radio Sets

Multl-Tap ~1'" supplies smooth, aulet, constant “B*
_rldl{)::._

pisier output voltage for autn and motor boat
slakes themn permanently jmmlern'  Gives
L 140 V., o 230 %
litock shown in 1llustration
The General full-wave Vibrator has mver-sized contact
L life Vibrator assembly self-contaioe
ied Tm i resdstin non-magnethy metal case
No lighility  of inechanical
out of atljustiaent

at warions 1abs on connecilng

injury or spring. coming

Inner vibralor case floated and completely enclnsed

by sound absorbing
shielding metal case
K ¥ listirbarnces
interference and (eed-back,

All parts and wirlng mounted
chassls, housed in steel. cudimlum-plated cablnet,

installed.
ALWAYS READY

Mulil-tap “B'' there ate no dead
worty absssl ulien turnlng

sponke
ree

rubber container
fr

With the
batterles In
full oltage
switch

Multi-tap “B* for use wlth i2 V24 V.,
D.C. isvlated llghting plants ray also be had.

SERVICE ENGINEERS—DISTRIBUTORS
This field is now ripe for big profits. Let's Go!

WRITE TODAY FOR ALL DETAILS

GENERAL TRANSFORMER CORP.

504 S. THROOP ST.

tithin
annoslpg L and
Outpgt ennlreely filtered to efiminate

seenrely llreet on
Easily

pge
i the radio—
is alwads lhere when turnlng the radle

or 32 V.

CHICAGO, ILL.

(Trade Mark)

+#g* POWER SUPPLY UNIT

(Pat. Applied for)

ONE MODEL

(Tube or Tubeiess)

Operateg from tls ti velt storage
battery. Druing only 4,0 ampercs
at maximum output.

Amplifier

COMPLETE

Coverage up to 6,000, indoors.

SPECIAL
NET PRICE
F.0.B. NEW YORK CITY.

Complete—Nothing Else To Buy !l

A Real Portable Hi-Gain Amplifier System in Beautifully Finished Leatherette Cases.
WITH HEAYY DUTY BROADCAST TYPE 2.BUTTON MICROPHONE
AND SATIN NICKEL FINISHED

100 Feet heavy rubber cable, complete set of tubes and 2 heavy duty dynamic speakers,
POWER OUTPUT 15 WATTS.

Specially Designed for Orchestras and Solo Werk. In Use by the Finest Orchestras.

$129.70

259% With Order, Balance C.0.D.
Send 3¢ for 1934 Catalogue

RADIO AMPLIFIER LABORATORIES, 291 E. 137th Street, New York City, N. Y.

Duo-Speaker Unit—0pened

12 POUND FLOOR STAND,

BEAUTIFUL QUALITY
USES 7 of the NEw TYPE TUBES

NEW SHORT WAVE
RECEIVERS in KIT FORM

JOA hrings you the first and only comptete tine of
Short Wave Recelvers In all of Radio! Nuw Sour
eiery requirement may be filled, for the Unlsersal
Mascot hine ronslds of & L-tube battery ouverateld
o0 for heginnersp i 2-tuhbe baltery set which per-
forms like a ""3° 3 @ 3-tabe A ¢ operated oot =ivlng
lpud speaker receptiang a 4-tube A.C. et of extreine
iamllcity and amazing power| s Tictube set for the
tdved in the wonl” SW. Enthosiast. AL sets
come In kit form; are licened under RUA\ and
Hazeltine patents and iiporporate every lafest im

Fig. B
Chassis view of 4 tube converter,
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proverent jn oirculis agl tabes.  Gel our new, free
deseriptive ifteraiure which wiips coniiiil e detyl!
\ddress

prices and dlscounts of the entlre line
Trept ("84

INSULINF CORP. OF AMERILA
23-15 PARK PLACE NEW YORK, MY

1934

— —
The All-Electric 3
SHORT WAVE RECEIVER
Greatest valus on the market. Uses 6F7-1V tubes In
special clrcult as screen-grid regenerative detector.
audio amplifler,
rectlfier and com-
plete bulltrin power
. supply, Operales
directly from 118
V. AC or DG
Sensitive and free
from hum. Rande
15-200 meters. Coils
and wiring dlagram
Included. Mounled
on heavy black
crackle finish chassis
and panel. Foreign
reception puaran-

teed.
tested, extra, $1.25
80,

Wired an¢

Kit assembied, $5.95
Tuybes. extra,

EILEN RADIO LABORATORIES
24 West 20th St., Dept. RC, New York City
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HOW TO BUILD, TEST
AND REPAIR
RADIO
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Rdio Cnstruction
Library

Including Television, sho:tl}ylve Recseoil"qnl-: .t"dt‘mm

adios. 3 Volumes, 6x9— pages. illustrations,

Thlis prartleal Llbrary includes: PRACTICAL RADIO
= The fundamental principles of radlo, prescnted in an
understandaile _manner.  {llustrated with working dla-
grams.  DI'RACTICAL RADIO CONSTRUCTION AND
REPAIR — Methwds of locating trouble and recepiion
taylts aod making workmanllke repalrs. Dlscusses mod-
ern Short-Wave Itecelvers and Installation of aatomoblle
radlios fully., RADIO REEEIVING TUBES—Principles
underlylng the operation of »ll varuum tubes and thelr
use in reception, remeote contrul and precision messurs-
ments,
“ Helps you to understand madern tsps recelving sets—
tull of constructlon data and practical kinks for the
aperhmenter—a tralning course for service luen.

10 Days’ Free Examination
asy Terms

M M cGRAW.HILL SE—
_ FREE EXAMINATION COUPON _

r-— ————— — — — —
MeGRAW-HILL BOOK COMPANY, INC.,
330 W. 42nd St, New York,

Gienllemen -—Send me the new RADIO CONSTRUC-
TION LIBRARY, all charges prepaid, for 10 days’
Freo Examination. If satisfactory I will send $1.50
in 10 days, and $2.00 & month until $7.50 has been
pald. 1f not wanted I will return the books.

Name ......
Home Address .o.....ceaerisorsesissseriassaniansas
City and State .....
Position
Nanie of Company............. vesrssesses . RCe8-34

I |
l |
l |
' |
I I
I |
} I
L !

RADOLEK CO., 140 Canal Station, Chicago

I am a Dealer J; Serviceman ]

I operate from Shop or Store {J; Home {J
I own the following Test Equipment .. ...,
My training and experience is

Name
Address
City

10 WATTS of
RESISTOR
PERFECTION

Efficient—and low-priced!

Wire - wound, vitreous - enameled,
and has non-corrosive Monel metal
contacts and lugs. Same type in
3 sizes, 3 ratings and 67 values.

Write for New Catalog “RC-8"
178 Varick 8¢, New York, N.Y.

ELECTRAD

modulation or detectorr the oscillator  effi-
ctency of the tube rapldly diminishes as the
frequencies Increase due to decrease of ca-
pacitative reactance of the input ctreuit. The
employment of a separate triode oscillator
and a scparate tetrode mixer (flpst-detector)
provides for an unusually cfficient form of

frequency  inversion, in faet continvous and
dependable reception e¢nn be maintained on
the 14 meter and approximately 20 mega-

cycles) !

For short-wave coverage a higher 1.F. is
always preferable in order to avoid inter-
locking between the carrier frequency and
the oscillator frequeney.  This canverter em-
ploys a D43 ke, LF. for the following ren-

sons 1 fivst, becanse it is the lowest frequency
bordering the broadeast band tthere ix ho

danger of any bhroadeust or police call signal
forcing Its way into LI, amplitier and caus-
fng  interferencer ; seeond, because o more
stable zain is possible at this frequeney than
at any other broadeast frequeney ; third, be-
cause a greater inter-channel seleetivity (5.45
ke Isoavallable at this froquency as coms-
parcd with 15 ke, selectivity at the opposite,
or 1,500 ke. end of the hroadeast hand.

Power Supply System

The unit is completely self-poweved,  The
slandard model operates from 110V, AL,
power lines, and eonsumes less than 25 W,
Its operation however is posxible alse with

b, or from 2V, alreells, as
storage hatterfes,

a2 or 110 v,
well as 6V,

Universal Antenna Provision

Another valuable feature of great impor-
tance in this converter ix the provision for
use of any type of antenna. fnchiding doub.
fet, transmissjon line, shiclded systems and
special nolse-reducing antennas,  Practically
all former converters have one side of the
antenna coil grounded, a  condition which
necessitated wiring alterations in order to
use a doublet antenuna. lowever, in this de
luxe converter, the antenoa primary s iso-
lnted from the chassis by bringing both end
leads out to 2 insulated binding pests, 1B
and BI'Z, A third post, B3, is eonnected
to the chassis,

When transmission Hues are used the line

leads are connected to B’ and BP2. A
single-wire antenna Is  connected to B,

while B2 s grounded to BI'S. If a special
nojse-reducing antenna and  its coupling
transformers are employed. the outpirt of the
transformer may be treated as o teansmission

line or single-wire aevinl  (depending  upon
the hest  results obtained by  comparative
tests),

CONVERTING OLD
RECEIVERS

(Continued from paye 80)

concerning  this type of tube. transformer
coupling to the 36 AV, amplifier produced
considerably  lLetter resalts in both  volume
and tone over the highly recommended rpe-
sistance coupling,

The finixhed job finds the recetver, for
some unknown reason, quite a bit more sen.
sitfve than 1t was prier to the revamping
operation,  The apparent selectivity snffers
somewhat as a result of the AV.C. action.
However, the actuni selectivity ix found to
be cntirely satisfactory.

Altogether, the resnlts are snch as to
convinee the writer that any  reasonably

racd receiver of 1029, or later vintage, can
he very satisfactorily  and ecomamically  re-
vamped iu this manner.  However, there is
offered merely as a good starting point for
a bit of cxperimenting in capacitles anil re-
sistances Tiefore the  hest results are  obe
talned.  Therefore, the dingram herewith is
offered merely as a good starting point for
this work and net as cut and dried formula
which  will be effective on any and all sets.
And one parting hint: be sure to shield
the 2A6G tube and the controlgekd lead there-
to, as this haby has a strong tendeney  to

generate a lovely 120 cyele hinm,
Janes 11,

NLEDD

RADIO-

AN.C. IN WESTINGHOUSE WR77,
RCA 80, 82, ETC.

I ITAVE had six chasses to remodel for
ALVLCL o the above models, It seems that
the enstomers who happen ta own this type
set nsually  know what radio performance
means and they all zet tived of having to
get up constantly and turn the volume up
or down, and can be xeld very easily on g
remodeling job,  The procedure, in conjunc-
tion with Fig, &, Is a very simple one; first
unsolder the wires from the second-detector
socket, and then replace it with a G prong
wafer-type  socket,  soldeving  the filnment
wires onto the new socket ; solder the same
plate wire back on the socket, but rentove
the Oo24-mf, condenser that was conuected
from plate to cathode of the 27 tube, as
this tends to cut down the high-frequency
rexponse of the set.  Next, conneet the green
wire that was the grid wire on the 27
tule, to one of the dinde plates, Solder a
2,500 ohm resistor from eathode to pround,
and you ean uxe the orizinal bypass con-
depser, but a 5 mf, electrolyiie gives a higher
bass-note  volume level.,  When the volume
control s turned off, conneet a S-moeg. re-
sictor from the other diode piate to ground,
and solder a 100 mmuf, condenser from this
plate to the plate of the 24 last L1, socket.
You are now ready to start on the coils hee
ginning with thr laxt L¥. coil: disconueet
the grid return wire from ground and selder
to one end of a .2-meg. resistor: the other
slde of the resistor now goes to the cathode
of the 53 tube: hypass this yellow wire (grid.
return lead) with a 100 to 500 mmf. con-
denser. Remove the 500 ohm resistor that
i= mounted under the dinl (on a hakelite
strip) : alse remove all its connecting wires
and solder a .05-meg.. 1%4-W. rexistor in its
place. Connect one side of this resistor to
the grid-return wire of the last LF. coil,
and the other side of this resistor connects
to one terminal of a .02-mf, condenser: the
other terminal of this condenser gocs to the
“high™ side of the new S-meg. volume con-
trol which can now be mounted In place of
the old one.  (Just remove the wires from
this old contrel and solder both of them to
the chassis).  Ground the opposite side of
the new volime control and run a wire
from the arm of the volume control to the
grld cap of the 5% tube. (Dore a hole he-
slde the socket for this wire to go through
the chassis). There is no change to be made
in the second LE. coll, hur there i a change
to be made in the first LI, coil, Open up
this coil hy removing the shield and vou
will find that the grid-return of this coil is
soldered to the chassis: unselder It and con-
neet the lead to the yellow wire that goes
to one side of the secondary tvimmer con-
denser of this same coll.  Now. remove the
Yellow grid-return wire and connect another
wire from lere to one side of a .5 meg., -
W, resistor: the other side of this resistor
goes to the diode plate on the H5i tuhe that
now has a condenser soldered to it (from
diode plate to plate of the 24 tube), Solder
a smallsize 01- (o 05-mf. comndenser inside
this coil from the grid-return to the ground,
or to the same place the grid-return wire
wis  soldered originally.  Now replace the
shield and let's go to the first ILY, cail on
top of the chassis,

Tnsolder the ground side of the antenna
cofl proper from the soldering Ing and solder
to the Dhraee that holds the eofl, "T'hen re-
move the ground wire from this terminal
(the return leads of hoth bandpass and R,F.
grid windings now are all that connect to
this hagd, conneet a .01 to .03-mf. bypass
condenser from this Iig to gronnd. and sol-

e a o small Jl-meg, 14-W, vesistor to the
same lug, Bore a small hole through the

chassix near this coil and run a wire through
thix hole from one side of the .1-meg. re
sistor to the same side of the J-meg. resistor
that eonncets to the grid-return lead of the
first LLF. colil,

Now remove the wire that comnects from
the Iocal-distance switeh to the plate of the
first-detector—and then disconneet all of the
remaining  wires  from the Ioeal-distance
switeh, if vou want the set to operate with
& phono. pickup or, if the chassis is used
in the combination, (hen on the terminal
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strip on the bhack of the chassis you make
the following changes: terminal No. 1 goes to
the ground side of the 2,000 ohm resistor in
the cathude circuit of the last 24 LE. tube
(this will give betcer resulis if changed to
a value of 700 ohms : there is no change other-

wise om No, 1) tertninal No. 2—remove the
wire from gterminal Noo 2 and connect a

wire from here to the high side of the vol-
wme control (now, when not using the phono.
pickup do net short terminals 1, 2 and 3 to-
gother as formerly, bnt just uxe a single
wire and connect from 1 to 3), Terminal
Nu. 3—no change; terminal No. 4—uo
change; terminal No. 3—remove all wires
and leave open. Now on the combination,
disconnect the yellow with green tracer wire
that goes from the *“mike” input trans-
former terminal No. 4 to the switch ter-
minal No. 4, give the set a good tune up
and set is now ready for delivery.

The set works better with a 33 tube in
the first R.F. and first L. sockets @ although
it is possible to use the original tubes. try
both and use your own judgment,

il L.
o

A 2 TUBE S.-W.
CONVERTER

(Cantinucd from puye 90)

cannot possibly tune in short-wave stations
(200 meters and helow), naturally either a
change in the design eof the colls and con-
densers employed, or else an attachment or
»eonverter.” Is necessary,

2 Tube Converter

The unit to be described {8 a self-powered
job, operating from 110 V. A.C. or D.C. It
employs two tubes, namely a 6AT (composite
first-detector and oscillator) and a 37 whose
grid and plate are connected together (at the
socket termlnnls) for half-wave rectification,
The output of this tube is suitably filtered
and employed for plate and screen-grid volt-
ares necessary to the 6AT.

Two plug-in coils are all that are necessary
to cover the useful bands within 200 to
20 meters. The hrown coil permits reception
from 200 to G0 meters; the black coil, 60 to
20 mcters.

All values of the various parts cmployed
in this converter are indicated in the wiring
diagram shown in I'lz, 1. The larout and
jocation of each individual component is
shown in Fig. A.

Operation

The following procedure should he
ployed in connecting and operating the
verter :

Disconncet the antenna wire from
binding post of the radie receiver and
nect it to the antenna (green wire) clip
of the converter.

Connect the set antenna (red) wire of the
converter to the antenna post of the radio
receiver. and set ground (blue} wire of the
converter to the ground post of radio receiver,
Do not disconnect ground connection from
radio reeeiver.

After these connections have been made,
unceit the extenszion cord and plug it into a
110 Vv, A.C. or 1.C. outlet.

Turn the right-hand switch to the “Broad-
cast’ posilion. Thlx disconnects the cone
verter and connects the radio receiver for
regnlar bhroadeast reeeption, Turn on the
radio receiver and set its tuning  dinl to
approximately 1000 ke. or 100 meters. or as
close to this peint as freedom from broadeast
interference will permit.

Turn the right-hand switch to the ‘‘Short-
wave” position and the converter is ready
for funing In shortswave stitions.

If the converter is used with one of the
ultra-small midget  AC.-1LC, reeeivers, the
set ground wire need not he connected.

In some cases the loeal broadeast statlon
may interfere with the reception of short
waves. When thix oceurs, a =imple wave-
trap consistlng of an inductance that has
20 turns of No, 20 1.C.(C. wire wound on n
2 In. form. and shunted with a variable
cotdonser of from 700 te 1,200 mmf,, should
be inserted in series with the antenna lead-in,
Simply rotate the dinl of this tuning con-
denser until a point i8 reached where the
jnterference “fades™ out,

CHANEY
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LATEST IN RADIO l

(Continued frvm page 79)

THE 1C6 AND 76 TUBES (No. 517)

HIE 1C6 is an improved 2 V, filament type,

5 wrid etectron-coupled tube for use as a
combined oscillator and first-detector. ‘The
jnter-changing of the 1AG wilhh the type 106 |
ix recommmended only in clrcuits where the
batlast lamp or filiment series resistor can
he changed to accommadate the extra 06-A.

filament drain requtived by the 1C6, The 1C6
is deslgned espeelally  for all-wave batlery
recoivers and operates well up to 24 mega-
eveles, Additional characteristics are as
follows @

T'late V. ..ooceianne 135 180
Til. Ve oiinvvroneronsasces 2.0 2.0
CoGo Vooarld 6y LLeeee.., —30 0 —30 ‘
R V.o (Grid Geyer ., ... 63.0 67.0
Anode-Grid V. (Grid Gay... 135 180
Ose.-Grid Ohms (Grid Go)d... 50,000 50,000
Plate M. o.ooeiciienenss 1.3 1.5
S, M, coveeervnnesonnss 2.5 2.
Anode-Grid Ma., coaeeeerore 2.0 3.3
Ose, Grid Ma, . ..ovieeeeene 0.2 0.2
Total Cathode Ma. ...cc.00 6.5 6.7
Plate IResist., mepEs, o o.ooeeee 0.50 0,75
Conversion Conductance, .. .. 300 8925 |
Conversion Conductance® .. 4 4

* With C.-G. V. at —14.0 V,

s+ Less drop through 20.000 ohm resistor.
The tiube promgs, looking at the base of the

tube, are as follows, clockwise: I, I', Ga, Go,

Gs. I'; the cap Is G.

The 76 is a general-purpose tube desizned
as n companion to the 77 and 78. In spite
of the decreased current ratlng the charac-
teristies and performance obtained are su- |
perior to that of the type 37, The 76 may
be used to advantage In resistancescoupled
amplifiers bectuxe of the incveased ampllfica-
tion factor. Characteristics of thix tube are
as follows:

Class A Amplifier

Tleater V., AC.or DO, L.vvieene.. 63
1TOALOT A, eeereveranaronnnassns o 03—
Plate V, ciieeecenrarearsanriasasse 2500 |
Colio ¥y e iivenenaanansnnarresa. —130
Tlate Mil, -v i ovrneeoansaraarsanss 5.0
Diate Rexls, Olims ... o000, v ey 0,500
Mutnal Conduetanee, micromhos ... 1450 |
Amplificatlon ..., .. ..o veeesr. IDR
The tube base connectlons are as follows |
(clockwise) : 11, P, G, K, H. |

SOURCES OF AUTO-RADIO
NOISE {No. 518

G CERVICE Engineering Bulletin 1017 con-

tains, in addition to the followlng in-
formation (conerning th fizure helow). con-
siderable data of vatue to the ear-radio Serve
jee Man. Send for your free copy.

(1) Spark-plug Cables: Radie interfer-
ence Is set up by the discharge across the
spark plug peints.

(2)  Coll to Distributor Cable: Sparking
between distributor peints and rotor causces
noixy reception.

(3) Low Tension DBreaker to Coil: This
unit may radiate strong Interfering signals.

4 Gencrator Commutitor: sparklng
brushes introduce nolse in the clectrical sys-
tem,

(3} ITorn: Armature may cause inter-
ferencee.
(6} Rattery Cirenit: Toose connections

or intermittent grounds may cause interfer-
ence.

17-8)  Lighting Circult: Re-radiates inter-
ference radiated anywhere in the car.

(0-10) Electric Windshield Wiper, Flec-
tric Fan, or Hot Water Heater: Sparking at
switeh peoints and commutatoers causes Inter-
ference,
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A Radically
new

Tube Tester!

Model 22

This instrument tests all present day tubes AND
due to use of rotary switch and variable SHUNT
allows the addition of new tubes without removing
from case.

It tests the 2nd plate of sll tubes.

DIRECT reading on shaded disl.

Allows diode and triode tests to be made separateiy.
314" D'Arsonval meter, 20/, accucacy.

| NEON leakage and short test AUTOMATIC and

test for short or leakage covers all elements.

Accurate line voitage regulation ajlows uniform
readings. Plate and filament both controlled.

AND provisions are made so that condensers 00025
to 5 M.F. can be tested for leakage-short-good.
Likewise, resistance can be measured though
meter scale is not calibrated for this purpose.
Vacuum tube voltmeter principle is used for this
test.

Portable. Top cover net shown in illusteation above,
Verichrome [ettered bakelite panel.
'23.15
e . 2250
L. & L. ELECTRIC COMPANY

Dept. 11-4
336 Madison Avenue

MAIL COUPON TODAY

l L. & L. ELECTRIC COMPANY Dept. 11-A
363 Madison Avenue, Memphis, Tenn.

Dealers and Servicemen,
quartered osk case, net_ . _

Memphis, Tenn.

Enclosed you wi! find my remlttance of $.....0iiv0ne
for which seml me, al denlers’ and servicemens” net
price. (he MODEL 22 Tube Tester cliecked below:

l

|

l

|

| [1 Medel 22—with quartered ogk <ase, net $23.73.
= { ] Model 22—leathereite covered, net $22.50.
|
|
g

cspsseny

City... State...eqeceenes

A

LITTLE DYNAMITE
A

POWERFUL high
quality amplifier
et exteemely compact
in size (measuring 3 x
5 x 6” high.) Has ex-
cellent response over
the audio band. Espe-
cially suitable for amall
or portable P.A. Sys-
tems for recording and
for use in conjunction
with photo cells, etc. Uses a 57 high gain
pentode and the dual triode 2B6 tube. An
80 tube provides humless plate supply.
Overall gain 80.5 db. Will supply 1-1000
?hm field. ’glzllgut ’D watts. List Pprice,
ess tubes .30, ealers net
price $8.95
Three Arcturus Tubes net $3.15.
Write in for free Alan Sound Handbook
off the press soon.
| ALAN RADIO CORP.
| 83:R Cortlandt Street New York, N. Y. |

|y
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In achieve:
ment of finer
performahce,
more tugged constructlon
and Improved design, the
Postal Aute-Radio of six
tubes, has  many  superb
features still to be found
in other medels. Travel
this season will he more
eiijoyable with the Postal
Auto- Radio.

This fine recelver is
powered by six tubes:
2-T8's; 1-15: §-41; 1-837 and 1-R4, gnd has bulli-ln
dynamle speaker, Tt has remote controi unit with aviation
dial 1o make tuning easler, AVC and 20 other features.

Write for complete literaturs . ., , and FREE attrae-
tive brochure covering essentials of auto-radle sefvieing,

!

Postal S. W. CONVERTER

If you like thousands of other |

ghort wave enthusiasts possess a
gond broadeast recelier—and 10
you have longlngly looked (ore
ward to the fascination of shont
wave receplion—but hesitated to
give up your costly broadeast re-
celver 1o purchase an expensive
short wave recclser—then you
shiuld write for our free pamph-
let, for It tells you how to
equal, if not better the pere
formiance of the most expensive
short wave receivers wilth your
present  broadcast  set—without
sny wirlng changes whatsvever., Get Your Copy Teday.

POSTALHRADIO

125-K LIBERTY 5T. HEW YORK. M.Y.

A Sales Booster for

Summer P. A. Work

LEOTONE 15” AMPLITHEATRE DYNAMIC

A photophene-type dynamic speaker capable of
handling up to 18 watis, undistorted and having

a top “push” test of 25 waus. Ruggedly con.
structed, with chamois-fleated, 15" .corrugated
cone and Granoflex three-point outside spider.
Heavy duty field, weighing alone 8V, Ibs.
Entire weight of speaker 35 |bs. erfect
acoustic reproduction assured.

Write for Service Men’s and Public Address

Installers’ Attractive price offer.

LECTONE RADIO CO,

63 Dey Street New York, N, Y.

A VERSATILE
OSCILLATOR

(Continucd from page 90)

of the short-wave band, aside from operating
on the present ssrandard”™ broadeaxt haud
of 200 to 4530 meters.

To facilltate reading frequency to within
o exelos there has been developed the (dal
shown in the illustralion. It is capable of
reading to 1/I0 of a division,

IFigure 1 shows the clreuit diagram cme

ployed far wiring the unit, The technical
desceription of the instrnment is as follows:
The slgnal geverator uses two tulwes, 2

6A7 and a 37, The 57 tube acts as a rectilioy
in the A.C-D.C. power supply system used.

The 6AT tube here is emploved in a very
unique manuner, It zenerates hoth radio and
audio frequencies, the signals of which are
entirely independent of one another,

When the wavelength ringe swicch, &w. 1,
Is turned up” the calivtated cueve should
he read which covers the range of 105 to 00

¢.  When the switeh is turned “down,” use
the range of MK to 3,000 ke,  The ILLE,
oscillator eircuit is of the eleetron-conpled

type, and is capable of wenerating extremely
powerful harmonics up to frequeneies ax high
as S0 megacyeles,  Thervefore the instrument
ean be empliyed to good dvantage for tests
ing and nligning short-wave receivers,
Fhe reader will note from the dingram
that the three grids eannected together serve
as the plate for the RF, circuit s wrid No,
is employed as the grid of the ALK, eireuit,
This “electronic™ type of A I, modnlation
results  jn n high-quality  madulated  signal
at the output posts.  bue to the varlable-mn
characteristles of grid No, 4, which lhas an
Inherent 40 V. cut-off bias, It becomes ingpues-

sible to over-modulate the ILF, signals,  The
andio elrenit generates a stenal at 1000 ¢v-
cles. This sigoal is helpful in aligning 1.0

stages as it provides a sharp, ¢lear nee
which ean be easily recognized,  Aside froam
this, the <lenal remains espectally sharp dne
to the impessibility of over-imedulation as
mentioned above,

Thi= A 1%, <lgnal ix entirely independent of
the R.F. signal, it is available at two £.I,
ontput  tip-jacks and may be emploved 1o
check  speech ampltiers, condensers, ¢te,, in
field or shop work, The R.J", signal is taken
directly from the plate of the GAT tul,
which element of the tube ix entirely iso-
Inted and separated from the 1LF, oscillator
tuning cirenit.  Due to this isolation the
R may be fed to any type of fnpiu im-
pedanee  without affecting the RF, signals
generated in the R, oseitlator cirenits,

Althongh energy delivered at the R.F, out-
put posts Is an A1 medulated signal, 1t is
possible te obtaln a pure C.W, gignal if the
AR, emtput posts are shorted  Condensers
CH oand €8 serve to [xolate both the A1, and
R.F. circuits from the cathode This Is necess
sary due to the AC-DC system employed
for supplying the power to the osclllator,
The optimum output impedanes of the AR,
cireuit Is O l-mex, ohms,  Finally, resistor
R2 is inserted to keep the voltage on the
electron-coupted cirentt low in order to allow
for an ample amount of modulation as sup-

| Hied by the A.F, elreuit.

USE
SHURE MICROPHONES
and Related Equipment ﬂ

Highest Quality...Low Cost t__m
Ask your Jobber asbout our :EE
Letest Models O -

ARE YOU GETTING THE SHURE
TECHNICAL BULLETIN?

Send 6¢ for Sample Copy and List of Back
Issues, or 350c¢ for One-Yeer Subscription.

SHURE BROTHERS COMPANY

Microphone Heddquarters

215 W. Huron Street Chicago, Il
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NEW BOOK—BY SYLVANIA
“AUTO-RADIO INSTALLATION
AND SERVICING” (No. 519)

HIS is the title of a helpful 80 page book

just issued. It's free—send us your name
and address for your copy, gratis.

Following is the Table of Contents: Fore-
word, General Engineering tnformation, Instal-
lation, Interference Suppression, Service Hints,
Misceilaneous Information, Tubes, Operating
notes, receiver intermtdiate frequencies, bat-
tery grounds, and antenna data are included.
Car-radio tubes are discussed as a class.

RADIO-

SHORT CUTS IN RADIO

(Continued from paye 95)

REMOTE SWITCHING OF RADIO

SETS
W. B. Matthews

ITE eomvenience of heing able to turn the

radio set on or off from several points,
may be =ecured by utilizing an automobile
charging relay modified for use in the ecireni
shown in Mg, 5. The. higheresistance wind-
Ing is left intact for holling, and the low-
resistanee winding is vemoved and replaced
by another having about 30 T, of N, 22
DO wire, This winding ix energized by
three dry cells in « <. Midget pushbutions
are wired up, uxing triple-conductor annnne
clator wire, as shown,

The “B—" side of the high-voltuge =upply
in the =et must e opened at N, amd the
circuit completed through the holding  wind-
Ing of the relay, The two windings of the
relay must be connected taiding”  te secure
correet operation,

AN EMERGENCY
HUM ELIMINATOR
Chas. E, Gaskill, Jr.
ESIRING to secure emergency operation
of a radle set that Inslsted on developing
a burned-ant  filter choke on the Saturday
night preceding a Monday holiday, the writer
caonnecfed  the filter  cirenit as  shown o
Fig. 6,

The cireuit to the defective ehoke coil wis
britkted, as shown Ly the dotted line, Fx-
cessive hom then was  greatly  reduced by
tunime the remaining choke to 120 exeles, by
meants of a Jk-inf. condenser, ¢, the vahie
of which will vary in individual instances,

DUMONT "A" AND "B"
ELIMINATOR
Herman M. Childs
RI-I.\III-:I:S of Ramo-CuarT may  be {nger-
ested inomy “Inek” with a Dument »A™"
and “B” eliminator, the selhiematic clrenit of
which is <hown in Fig 7,

There is a sheet of metal spot-welded to
the front and sides, complotely covering the
CAT and UBY O eondenszers and choke  eoils,
whieh mnst he removed with heavy pliors:
the condensers and chokes then may be re-
moved by heat,  The ehassiz ix *A—""1: the
dryalise peetiflor 1s a Benwood-1enz unit,

The “IB" choke has a D, resistanee of
about 500 eohms: the “A™ choke has a very
low value of resistance,  The B voltawe
divider measures, from S about SHm,
2a0h, and 5o ohms: the A" wviriable
resistor, I, 16 ohms,  The power transformer
hias secomndaries that deliver 5, 12, and 500 Y,

A 1 TO IS5 MEGOHM "MEGGER"

C. Bradner Brown
M engineers  for

127 have been used by electrienl
fanlts In ecables and

lovating  ligh-resistanee

condensers  for some
time, but the radio profession has not readily
adopted this valiwable plece of testing eguip-
ment for checking units having  resistanee
vitlues in the range of, for example, 1 to 13
megohms,

In point-to-point tests, 2 condenser should
indicate  open-cirenit  providing it is not
faulty : here, a “megger”™ would permit high
values of leakage resistunce to be acenpately
measured,  Farthermore, the testing of con-
densers at low voltnges sueh as is the ea
In the usunl resistance-continuity tests may
show the condenser to be satisfactory whereas
in actual operating conditjons, leakage may
he oxcessive,

The megger shown in Il 8 ix composed
of a high-veltage 1.C. supply and a mil
ltlameter for the purpose of reading the cur
rent through the picre of cquipment being
tested,

Volume eontrol i1 adjusts the voltage to
the millinmmeter and Is used to prevent any
change in calibration,

The resistanee meter proper consists of
n2. 13, and Ma,, a O-L.ma. milliamnieter,
A double throw single pole switch i3 used

[T H P |
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to obtain a low ad high range for the test-
ing of low- and high-voltage condensers, 8w, 2
is provided.

Fhe  instrument s arranged that the
millinmneter ean be used separately by phig-
ging the external circuit into jack 12, or as

s

a  high-range volmeter by placing 11 on
zoro and plugeing the test leads into jack

Jt.
With the 81.1,T, switeh et on the “high™,
11, position. adjust unit 1’1 amtil the meter
Just reads Cfull-senle,” CThe test leads which
wre conmected 1o a phone plug can now he
plugged into A1, The resigtor or condenser
1o e tested is placed aeross (he test leads
and 1he meter rending noted. 1 exact vilues
are desirel. a ehart can be prepared amd
Kept handy,  Sneh a chart, shown in Fig, O

1xily eateulated from the formada:
Resistatee under test =
IFixed resistance

i<

N Im 1

—_— -

1
of the
of the

reading
detlection

the full.seale
ix the aetual

where Itn s
nieter and 1
necdle,

To nse the “low,” L., scale, redinee R
gomething  nnder  hnlif-seale  and  plaece
togle switeh in the Lo position (thos eons
necting the low-voltage resistor to the me-
tert.  The meter should then be set to full-
seale  reading  either by shorting  the  test
leads, or removing them from J1 and ad-
justing R1, The ndvantage of the low seale
is that ft allows the testing of condensers
having voltage ratings under 250, The high
geale must uot he used for testing the usual

to
the

radin  receiver bypass condensers as  their
voltage ratings will be exceeded,
Uses of the Megger

The instrument has been nsed for some

time in the serviee shop of a concern with
which the writer has had persenal contact and
has proven especially valuable in the case of
tilter condensers, 1f in one ease a section of
a power supply fAlter is blown out, the other
sections are apt to be greatly weakened and
this fact will show up as a high leakage cur-
rent which will cause a low resisiance value
to be obtained when tested, DBy the use of
the megger, these weak seetions can be located
and vemoved Dhefore further tronble arises,

In some cases, leaky bypass condensers in
some of the new antodyne saperhet, circuits
will enuse considerable troihle.  Rinee the
fanlt cannot be tested with the unsoal re-
sistance meter, it Is apt to go nnnoticed. but
with a high-resistance tester, the tronhle can

e readily found, A warning at thix point
is perhaps apropes,  The rvesistance  tester
will net  give retiable resulis when applied

to electrolytic eondensers,  These condensyrs
deaw i leakinge enveent ot oll times soud the

resistanee  will vary  widely with a small
chamge in voltage,  Athough seme idea of
the condition of the condenser can e ol

tained, the tests are not sufficiently acenrate
to warrant replacement on rexsistance texis
only,

I'aper condensers shoukl not  show much
eakage, espeeinlly  when nsed conpling
condensers,  1n this eaxe, a positive voliage
may be placed on the gotid of the following
tube  which will ennse distortien and may
result in daipaze te the  tnhe itself,  The
megger will Tocate this difienlty inoa straight
point-to-point  test the condenser and
fis associated grid teak,

Not only can condensers e measiatoed with
this instroment, but any grid teak ean be
readily checked, 1t can easily be seen that
this is especinlly vaiuable when point-to-point
tests are to be made,

List of Parts

One Weston modet 301 millinmmeter, 0-1. ma.,
Ma. g

One Ularostat volume control, 0.0-meg,,

One Lyneh resistor, dh-meg, R2;

one Lyneh resistor, (20-meg., R3:

One pewer transformer, 600 V., cenfer-tapped
(and supplied with a 2.5 V. winding for
the 270, PUE

One filter condenser, 2 mf., 1006 V,, C1;

Ope [LC.A. 3 prong socket ]

One LA, tosgle switeh, 81588, Sw.ls

One [L.CA, torsle switeh, ST, 8w, 23

Two jucks, 11, .02 .

O(ne Eveready-Raythecon ER-2Z7 tube,

HES

deross

R1:

for
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AN IMPROVED
"TREASURE LOCATOR"

LContinued from puaye TG)

of individuals in penal institulions, A large
loop constrneted arotd a0 wood frame doer:
way through which immates oy visitors mns
pass, must be substituted  for the smalley
loop deseribed in this avticle,

(4)  §u searehing throngh excavitted roins
of ancient eities or villages for old metallic
objeets which have a historieal value,

Coneerning  gold  fretsnre,  soo mueh has
beon read of the various haunts of the pis
Fates of generations back, that there is no
determining specifically where one may  turn
up o treasnre chest ! Practieally every s
const village from the northern-most pire of
New Faghind to the southern end of Florida
has its pet tale of plrate  treasire buvied
somewheres in the vieinity,  In Mexivo the
Azices supposedly  bnried  nntold  wealth st
the direetion of Mouteznma, to prevent it
from falling inte the hands of the Spaniard,
Cortez, and  hix soldiers. Rome  of  these
steries may lhave some fomnndation to them
and  are worth investigating,  "The  actual
cost of the metal locator 1o e deseribed,
whieh  will faeliitate the discovery of any
buried treasure, is a mere (ritle compared to
pleasare and excitement one may derive from
what the exploret may uneiarth, hesides the
pleasure and excitement ofe miy derive from
such an exploration.

Principle of Operation

The metal locator eonsizts of two units
or sections, one of which is a single-tube ox
cillator-——the ctrenit of  which sliown  in
I'tiz. 1A- —which generates a tixed nudio-fre-
queney modulated radio-frequeney signal.

The inductance of the oseillntor cirentt is

is

the loap that ix wound around the frams
of the case, whieh contains the oscilator
equipment, as shown in Fig, 20, The en-

movable on
sensitive
the loop

tiie oscillator is
<0 thit the maoest
determined bhefore

tire casing of
two wing-hoelts,
position may  he
ix seenred,

In the other seetion
the piek-np of which also depends
loop construeted  similarly to the
loop.  This recelver employs 2 stages  of
1L, amplifieation, a deteetor, and 1 or 2
stuges (optionalive of A, amptification,

The purpuse of the receiver Is to pick np

recetver,
upon a
oscillntor

is a O tube

the modulated signal generated and  rans:
wittedd by the oxeillator,
Now, as this complete deviee is enrried

around (as shown in the phote of the com-
plete assemblyy the loop aof the oscillator,
whivh normally has a tixed indoetanee, vi-
ries o its indoetanee vilie when it oap-
proasches metallie deposits: this indnetanee
viihie varics in direet propertion to the mass
of the motal, “Thus, when a varintion in the
note or signal is heard in the headphones it
may he construed as bejng eansed by the in-
Haenee of metallic objeets,  After some dittle
practice it will e ecasy o determine  just
when the loentor is divectly above or in very
close proxintity to the Lidden metal,

Construction of the Two Units

As ean be seen by reference to the schem-
atie ecirenits of the oseillator and recejver,
A oand B,orespectively, in Fheo 10 no special
or highly involved apparatus are  required.

Vse wood construetion throughout in pref-
erenee to metallic sub-bases whiel may intlu-

eneco the efficiency. M1 valiues and  ddimen-
sions  necessary  are  indicited on  the dia-
grams.  Layout and constructional  details

are shown in at A and I3 in g 20 and in
Figs, A and B.

Al dimensions shonld e strietly adhered
to, although it may be necessary, becmrse of
cramped space, to employ speefal 45 ¥V, =BT
blocks, such as the Eveready No, 782, or it
equivalent.

In econncetion with the transmitter, an off-
on switeh, not shown in the dingram of Fig.
1., shonld be ineluded in the “A—, "
lead so that the power may be trned off
when the instrument is not in use, A switeh,
for this pnrpme is provided in the receiver.
as shown in Ilig, 10,
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WRIGHT-DECOSTER

New Model 425
Reproducer

The patented solid spider protects the air

gap aguainst filings of all Kinds,  Made espe-
cially for manufactirers of ligh quality radio
and gomul instruments.  The Moedel 425 has
that rich mellow quality of tone so desirable
for radios and phonographs,

Those with whom we have had the pleasure
of deing business know our quality,  In manu-
fucturing 1his new  Model at the extremely
low price of $16.50, we have not deviated one
jota fromm onr rule of manufacturing only high
grade reproducers.

vtside measurement of cone bracket 12357,
depth 7 3.16”, leight overall 12 5/16".

Why not order a sample and let the repro-
ducer speuk tor itself. I yon are not thor-
oughly pleased, return the unit aml  yonr
money will gladly be refunded,

WRIGHT - DeCOSTER, Inc.
2251 University Avenue
St. Paul, Minnesota

Export Dept. M. Simons & Son Co.
25 Warren St, New York
Cable Address: Simontrice, N. Y.
ALSQO SEE PAGE 108

The demand is

increasing for

WARD LEONARD
RESISTORS

Progressive jobbers are

supplying this demand

SERVICE MEN KNOW Ward Leonard resistors are
dependable. The price is so low there is no profit
In taking chances with overrated resistors,

Ward Leonard resistors are wire wound with silver
soldered joints at the terminals. The resistance does
not change. They assure auiet operation.

Write for NEW literature for service men.

1 WARD LEONARD ELECTRIC CO.

MOUNT VERNON, N Y,

115



(apviilroval Feefy
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et #

Laboratory-Buiit
P.A. Equipmenf

ELECTRO - DYNAMIC UNITS
CARBON AND CONDENSER
MICROPHONES - 4 2 6 FT,
ALL ALUMINUM TRUMPETS

FIELD EXCITERS - AIR COLUMN
quipment
For Five Days RANGE THEATRE USE
Absolutely Free! \X/l nvile corafyl, crincol impec

lion of our entre line of BUD
laborotory.bulk sound equip
ment We swggest thot you con
duet your own comparative test
We CHALENGE you lo duphcote
BUD pertormonce ond BUD
Derenpasity Ar Any Pricer
Write todoy for dn:np v
teratyre ond prices ond deioils
of our Free Five Dav Triar offer

BUD SPEANER CO

THE SET YOU HAVE

ALWAYS WANTED

the “MJ” for the truly critical
There is no finer all-wave receiver
Write for Details
PIONEER SOUND LABORATORY
135 Liberty St.
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Both units, Fizs, A and R, are completely
the “back=" having been remoyied
for phntnm uphing so as to illustrate the pgens
eral construetion of each unit,

Instructions for Adjustment and Use

Ta g=semble the equipuient when all the
nuits are constvructed and wired the follows
ing is the procedure,

Place the eabinets flnt on the floor or on
a4 tuble, and  securely  fasten  the earryiog
sticks of the eabinets in position, Tarn the
fransmitting  tmovabled loop at right-angles
1o the receiving loop (statienary)y.,  The re-
eniving loop is earried horizontally and the
transmitting loap, perpendiculavly,

The npparntus is naw ready for testing and
this shonld he done as follows,

Set the instrument on a table, or on sote
object about 2 ft, alwve the ground and sev-

eral  feet  from metal  objeets. turn the
switches of the transmitting and recelving

loops to the *on” posttion, Now, insert the
headphime tips into the jocks provided for
them and adjnst the transmitting  Gnovable
loop until little or o <ignal is heard in the
headphones,  'Fhis position should be at right-

angles to the preceiving loop.  (Note that
this sudjustment is very important as  the

sensitivity of the instrument depends entirely
upen the completeness with which thi< cnull
peint™ s secured,)

Next, pass a sheet of copper (preferably),
about 20 fnx, square, under the recelving
leop to familiarize yourself with the resulting
sowmnl. Make  several  adjustments of  the
transmitting oop until the most sensitive
position Is obtained.  Tighten this Toop se.
curely hy means of wing nuts.  (1f the trans-
mitting loop varies in its proximity to the
receiving loop, sound will e heard in the
headphones, thns giving a falke indication.)

The oscillator is of the self-modulnted 1ype,
and thus it may be necessary to vary the
m-ustnm'v of the grid leak within the range
of 3 to T meguhms, When the correet valie
fins  been  determined the  instrument  will
start to Ypop” as soou as the switceh is
turned on,

To aperate the apparatus in the field the

following instrnctions will be of great aid,

Carrying  the instrumont 1% 1o 2 ft.
ahovegraund, explore  the “suspected™  apen
spmbemationlly by watking back and  forth
in straight rows abent 4 ft, apart.  When

the receiving loop passes over a sufficient
quantity of metal a sound will immed
e heard in the headphones,  The 1
(f any) so indicated will be loented directly
below the receiving loop.

Finally, attention is calted to a  slight
maditication that has been incorporated for
slightly  increased convenienee in manipula-
tion,  Altheuglt the photograph of the re-
ceiving unit. ¥ig. 13, shows only 4 tubes ¢in-
chding 1 stage of AF, amplificatiom), an
additional tube has been incorporated jn the
schematie clrenit, Fig, 113, and in the parts-
Layout illustration, Fig, 2\, to furnish a
second stage of AP, amplitication.  Due to
the fact that this tube is operated at zere
zrid potential its  effectiveness is apparent
only on weak inputses, innsmuach as it tonds
to over-toad on strong siznals (metallic bod-
fes close to the instrument),

Conclusion

The sensitivity of this unit cannot he deti-
nitely  rated, but tests indieate that ¢ is
possible to obtain a signnl at 15 ft. «depth
with o mass of metal 16 ins, square,  This
efficiency  should prove more than sufficient
for ordinary “treasure locating” work,

The best features of this instrument are
ity stability in field work, when properly con-
structed, and its simplicity in opevation,

®
"SHORT WAVE TREATISE" (No. 520)

ROM  “Getting Started in Shost Waves,™

its opening chapter, to “DBooks for Short-
Wave Fanx,” the closing text page, this 50
book radiates useful information, Ale
primarity Intended as a catntog of
items dear to the heart of the short-wave
enthusiast, chix publieation s also a short»
wave primer.

Your copy is now available,

though

gratis,

RADIO-CRAFT

A LONG-WAVE TUNER

(Continned from paye S7)

A superhetorodyne, while desirable from
many standpeints, was voled out by the diffi-
culty of construetion and aligning.,  Since
most - builders alrendy have a Inoadeast seg
incorporating a gowb AR, amplifier it was
felt that the Inclusion of this unit wonld
be needless and expensive duplicatlon.

The omission of the power pack may he
open to =ome argument but in the interests
of versmtflity it was declded to leave it out.
Ax the chassts now stands It enn be opernted
from batteries, direct from a1 DL.C, power line

or, by using any available “13" eliminator
amd suitable filament transformer it can he
ALCL eperated,

The Circuit

The cirenit wsed ix simplictty itsolf, The
transformers are stondavd 456 ke, fnterme-
dintes, with the normal tuning  condensers
disconnected on one side anit lod@ to o 4 le,
single-throw  <witelh which serves to extend
the runing range by putting these condensers
in parallel with the 4 gang, 350 mmf,, tun-
fug capacities. giving a maxinnmm tuning ca-
pacity of uround 450 muuf, which, with the
Intictances used, will serve to tune the cir-
cuit to as low as 150 ke from a starting
point just at the edge of the regular broad-
cast band,

The new type 6C6 and 6DG tubes are used,
which are identieal In overy particular with
the types 57 and 38, exeept that the hentors
are designed te operate from 6.3 volts at
SRA. With the connection block used this
nakes pessible the operation of the filaments
on 110 V. 1ne, Hnes by connecting o resiste
ance of 280 olims (rated at least for 23 W)
from the terminals marked “B4 o 4, then
connecting the grounded or vegative side of
the Do line (o "B and the **high* or
positive side to B4, Thix will supply
both hLieater and plate ecurrent for the set.
If trouble is experienced from hum (due to

the 1L, pencrator's commutator rippler this
may be ellminnted by eonnecting a single-

section filter (a 20 hy, choke fn series with
a 4+ mf, or 8 mf, condenger) back to the othep
side of the line, om each side of the choke.
In this case, however, the enrvent for the
heaters should be taken from the line side
of this filter to avold overloading the choke,

Pur operation on A.C, the pack supplying
the  plite  enreent §s connected  to 15
and LB Then connect I 2 and 4
tagether: also 1 and 3 together and con-
nect o transformer supplying 6.5V, at 4 A,
between “B—"" and 1.

When using hatteries this same conneection
holds; the “B" batteries (180 V., or more)
leing comnected In place of the eliminator,
Al the 6V, storage battery in place of the
transformer.

No switech was placed in the heater line
sinee it is diffientt to place a single switch
so that it will control the tubes both on series
and paratlel conneetions,  lhavever, if it is
desired to incorporate a switeh in the gnner,
combine it with resistor 1112,

Fig. B
Underside of long-wave tuner.
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The sereen-grid voltage of the detector tube
is quite eritlead and tremendous inereases of
sensitivity ean sometimes be made by experi-
menting with the value of resistor R10,

Coupling to the output cireuit is through
the plate resistor amd  condenser network
BRI, 21, It ix of course assumed that this
coupling will e into the xrid of an AF. am-
plifier tube, It iz quite possible, of course, to
use a pair of headphones diveetly from the
ontpat tip jacks but the mismateh of impe-
danees results in a trenwndons loss of cffi-
cieney and if bheadphones are desired it s
cngeested that a batrery amplitier consisting
of a single, type 30 triode tor other type of
low-output-impedanes  trioder e used simply
as gan impedance-matehing coupler,  bBue to
the tremendously  high  plate impedance of
the detector tnbe (greater than 1.0 megohms)
a transformer is out of the ynestion for this
purpose,

Adjustments

After the wiring is completed and checked
you are ready for the rather tedions opera-
tion of linlsg up the tuned stages. Kinee,
while there are many stations operating in
the long-wave hand, the frequency ef the
available ones will not be Known, it will be
best to use an oscillntor for thix purpose,
If a service oscillator having a contjunousty
variable frequency from 200 Ko, Ix not avail-
able it Is o simple matter to construct one

in accordance with Figz, 2. (The freqnency
neod not he known  exactly sinee the only

purpose is to snpply a signal at several points
within the band to check the alignment of

the tuned cirenits)
Colt LI in PFig. 2 comsists of 260 T, of

Xo, 2R fnsilated wire wound on a form 3 ins,
fn dia. and 6 ins, long and tapped at the

eenter,  Pick-up eoil L2 <honld bave about
50 T. on the same dinmeter form  and
mounted n sueh a way that the conpling
tween it and the oscillator ecoll ecan be

varied.

Additional data concerning alignment pro-
codnre has appeared in nnmerons past issues
of RabD1o-URAFT,

Properly construered yon will find thix set
sensitive and sclective.  The ability to secure
cirenit oselllation, by adjusting the volnme
contral 1o maximum, permits  veception  of
weak phone stations by the squeal method.

Results

A listening test was condieted for a short
time during one afternoon under the follow-
ing conditions,

Locatlon : Very poor, in the heart of New-
ark surrennded by tall, steel frame nildings
and with every conecivable form of electrical
interference present,

Aeriat:  About 50 feet
approximately the same
and unshielded.

SR batteries, total voltage, 200,

Headphones nsed only with no audio am-
plification,

Time: 4 DIPM. to & "M, (whieh ix any-
wheres from 10 1"M. to midnight in various
Furopean conntries),

Nothing bt miseellaneous code and nofse
wore heard for some tlime then a faint volce
speaking in what geemed to the writer (who
js, however, no tinguist) to be French, Care-

long and tead-in
length, single wire

500 MMF 500 MMF 0lA
TUNING )
CONDENSER
L N
L
5v,
50,000 OHMS &
PICKUP
cowL ’Um\—
~ ALIGNING nov, :D:l
OSCILLATOR — AL —
Flg. 2

Oscillator for quick allgning.
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ful listening and a check of the dial posl-
tion (28) against known statiens brought
the conclusion that the station must be Radiu
I'aris on 1,648 meters (182 ke¢.) though no
announcement was  heard.  Sinee, by that
time, i1 wis growing quite late (in Furope,
that is) and since the foreign stations ob-
serve wmore seemly hours than the Amervican
it was decided to knock off and go at the
business of pleking up Europe in a serious
wiy at some  lager date, A ciateh of one
station ont of the possible half-dozen or so
way  considered rather pood the first time
on the air,

For the information of those who are not
familinr with Furopean stations a  list of
possible eatches to fish for appear on py, 87,
with other pertinent and helpful information.

List of Parts

Four special,  high-gain, single-tuned  LF,
transformers, 406 ke, L1, L2, B3, L4
S, choke eoil, 80 mh., RFA S
[.KR.C, 1%-W_ earbon resistors, 70,000
ohms, R2, R4, R6;
Twoe LIC. 14-W, carbon resistors, 25,000
ohms, 11, RO
One bLRA. 14-W, ecarbon resistor, 16.000
ohmx, BN
One R 15.W, carbon resistor, i-meg,, RO}
One LR, 1%-W, carbon  resistor. (15-meg..
R10:
One LR, 1%-W. carbon resistor, .20-meg.,
Ri1;
One LILC. 1 W, carbon resistor, 100 ohms. |
| 130
One Eleetrnd  wire-wonnd  volume contrul,
10000 ohms, R7;
Two Conconrse dual-type paper condensers,

nop-induerive, 1-I-mf,, 400 Vv, C11, €12, |

CI3, Clde
Three Conconrse paper condensers, non-in-
duetive, J1-mf.. 4000V, C13, CH6, CIT

Two Coneourse paper comlensers, non-indue- |

1ive,

One mica coldenser,

One mien variable
co

One Conconrse ¢lectrolytie condeuser, 25 V.
10 mf,, C19:

One 4 ang mning condenser, 350 mmf, each
section, C1, 2008, C4

Four LA, 6 hole wafer sockets

Four 1.C.A, glove-type tube shields (for tubes
naving size ST12 bulbsy @

One LA, electro alloy chassls, 612 x 10 x
2 ofns

tme 1.t
marked

Shemf., 400V, C18, 20
LO0l.mf., C10;
condenser, 8&0-250 mmf..

v\, spring binding

SANT, cGRLT

One LA twin tip-jack strip:

(e 4 pole, donblethrow  switeh s

Three Rylvanin 1¥pe GDG vacunm tubes, V1,
AN W

One Sylvania type 6C6 vacnum tube, Vi,

® .
READERS' DEPARTMENT

tContinued from poage Q%)

"LONG-WAVE CONVERTER"

Ep1Tor, RADBIO-CIAFT !

After having constructed the “Long-Wave
Converter” deseribed in the April, 1031 is-
sue of Ramo-CeakT and having had sueh tine
results with it, I though that pessibly you
would like to hear from someone whoe has had
real results with i1, 1 construeted the con-
verter aroumd o Hartley osceillator  efrenit
instend of the dynatron incorporated in the
original constrnerion.

1 have not kept n eomplete log of stations
received, usiug the converter in conjunction
with a Majestie 52 superheterodyne,  How-
ever, 1 will give you a listing of a few of
the stations [ have received but not verified :

post  assembly,

Tarix, France (1931 meters) ;. FL, 1,440
meters ;. Hilversum, Holland, 1,875 meters
Hanover, Germany {at intervals)y relaying

Hamburg on 364 merers: amd numerous ex-
peritnental, weather, ship-to-shore, etc., trans-
missions here in the Mtates. 1 have been
nnable to try any real DX of the past 2
yenrs since where T am we did not have elee-
triclty and 1 did oot tind it convenient to
constriet a battery set.  But, now, we wil]
have a line “out our way™ and T shall again
be on the hunt for Iong-distance records.
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We could easily build
g0 goshi-darn much D.C.
registance into our sup-
pressors that yuu could
| not hear a Tesla coil exe
ploding in  your gae
tank, . . .
But you wouldn't get
any puwer either. It's
a case of knowimr just
the exact ratio of R.F,
to D.C. resistance,
. . . and boy—CEN.
TRALABS have the
answer.

Central Radlo
Laboratories

MILWAUKEE, WIS,

Centralab

MOTOR RADIO
NOISE
SUPPRESSORS

The New Supreme
Precision Multiwave

'Signal Generator
MODEL 180

The performance and price
of Model 180 will amaze you.
WRITE FOR COMPLETE
INFORMATION TODAY, to

Supreme Instruments Corp.
499 Supreme Bldg. Greenwood, Miss,

nz
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or More of JThese
Lopular Short Wave Books

Hero's money put right Into your pocket—hera's a sav-
ing you never gave s thought (o. You get absolutely
FREE any one or more of the regular 25¢ and 50¢ short
wiate books wiith a year's subscription 10 SHORT WAVE
CRAFP, the Radie Experimenter’s Magazine, A ons
year's subscription brings you one fifty cent book or two
twenly-fise cent hooks; a two-year subscrlptlon brings
you two fifly cent books and any one twenty-five cent
book. Decide NOW what ks are most necassary to
you—then send us your subserlption by return mail
The books will be sent to you Immediately.

— N et T ]

10 H]

fraoatia | it
BOOK ] EE“(II\[ S |

h!‘!_n ’j__ﬁ hL

No, 3 No, 4
250 250

No. 2
50e 50e

TH!S popular short-wave magazine Interests the great

army of “*hama,’” Dbroadrast lisieners, snd general
radio students who are Interested in experimental as
well as sclentific angles of slort wave development and
applivation.  In each monthly issue appears the largest
and tnost correct short-wave station eatl blst, and im-
portant cohsiruction articles on recelvers and transmit-
ters. Including “’pleturlzed’ diagrams easlly understood
by anyone, a blg feature *‘originated™ by SHORT WAVE
CRAFT.  You'll also find the dalest news about short-
wave physics, micro- and ultra-short waves and other
applicatlons of this newest hranch of radlo.

Many Short Wave Sets to Build

Many excellent short-wars sets wlth complete construe.
ton detalls with “plcttire” diagrams, are found in every
lssue—these sets vary from slinple one. and two-tube
#ls lo those of inore advanced design, five and elght

tubes.
Big Silver Trophy FREE!

Recently inaugurated by Mr. Hugo Gernshack, Editoer,
was the ‘‘Short Wave Scout Contest.'" To the Short-
Wave ““fan’" who has logged and obtained verification of
the largest number of short-wate stations from all over
the world. durlng one month, will he awarded s magnifi-
tent sller Short Wave Scout Trophy,

4-Color Cover 6" x 12—
25C The Copy

Over 200 {NHustrations

Oo AlL |

Newsstands L__

SHORT WAVE CRAFT, Dept. RC-834
29 Hudson St., New York, N. Y.

Gentlemen: Encloted vou will find my rtemittanes for a
subseription to SHORT WAVE CRAFT for

[ 1 One Year @ $2.50 (Canadian and forelgn $3.00)
{] Two Years @ 85.00 (Canadlan and ferslgn $6.00)
8end me FREE books whieh are circled below.

1 2 3 4

Nams

D

Address

®eseeecse o sesseeveseccacet it taRRbantd

L2 1 T T,

{Bend romittance in check or money order. Register let.
ter if 1t eontalns eash or unused U. 8. Postage Siamps )

MAIL COUPON TODAY
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If It i possible, would you plense send
e a diagram for n real long-wave receiver.
uxing a bandpass filter and the new tubes,
cither the prineiple you used in the converter
or the superheteradyne principle, (1 would
prefer plug-in enils, the use of honeycomb
coils wWill be UK, oo, if they are the same
size as the ones used In the converter),
A, L. Sgant,
Raute 3. Bor 3101,
I'ensacole, Fla,

There 1s conslilerable interest in the direct
Feception of long-wave stations, and we shall
he wlad 1o receive reports of results obained

by radio men everywhore, with  cither the
Long-Wave Converter” o which Mr. Seale
refers, or the long-wave tuner described in

this is<ue of Rabro-Unragr.

A COMPLETE SET TESTER

CCantinped  fram pege 910

slstnee, 071000/ 10000 ohms/0.1- /1.0 meg-
ohm, and; capacity, 0/0.125- /1257125 mf,

The “English-reading” Tube Tester

th The use of the English-remding mefer
i= helpful for showing a customer that there
ix no guess work or secret method jnvolved
in testing his tnbes—when, In testing a tube,
the pointer of the meter stops at the word
“hied,” the customer aceepts the verdiet with-
it question,

An Interesting feature of this tube tester
i< its ability to indieate short-cireunited con-
ditions hetween ony 2 eclemoents of any radio
receiver tnbe, as contrasted with (e usual
Hehe rester, which wilt indicate short-cireuits
between anlp 2 or 3 elements,  Phis tester
will aecomodate off recelving tubes, inetudineg
Hooxe aeith 3 filmment terminals, and filament
or heater porentiab eatings of 1.3 to 30 V.

The Service Oscillator

2y A completely-shiclded  service  onsell-
Litor ix provided for operation from any A,
power  supply (which  awtomadeally  aecom-
plizshes 1004 modulation),  The asclllator
i~ tuned with a precision-type dial; the out-
put is controlled by an attenuator (and any
of the 6 A0, potential-measuring ranges of
the analyzer meter may e used for radio
TEeOQIeney  onrpur  nweasnremoent s,

Iach oseillator i individually  ealibrated
vver a fundamenial range of 100 10 250 ke,
the bigher LF. and broadeast  fregquencies,
Up to LA0O ke, arve provided by calilwated
harmonics of the fundamental tuning range,

The “Straight-Forward” Set Analyzer

() Simplivity  and  steaight-forwardness
chinracterize the design of the coniphete an-

ilyzer incluied in this tester.  Straight-for-
wandness" is o new term in analyzer design,
and ix used to indicate and emphasize (he
simplieity and ease with which the “free
reference polnt™ system of set analysls may
he employed with this new fest instrument,
The “anmalyzing cable™ of this tester simply
evxtends the fube elrcuits to a nent-apponring
and couvenient panel arvrangement of (nsi-
lnted  terminals  which  enable  direct  or
straleht-forward™ meter connections for any

| desired measirrement,

i

As i no and valuable addition to the
analyvzing circuits, a “ground” connecetion is
made  throngh the flexible analyzing cable,
similar to the conventional top cap or con-
trol-grist eirenit, bt including  instead  of
the cap connection a “ground™ clip ar the
top of the analyzing plng, and a2 “GROUND”
termindl on the tester panel, <o that the vari.
mis measarements enn be nuude on the tester
pancl with reference 1o the chassis of the
riddio =et,

The Multi-Range Ohmmeter

thy A direct-reading ohmmeter, with 4
ringes, 0/ 1000, 10,000 olims/0.1- /1.0 meg.

vhm, is provided in connection with the an-
alyzer meter,  Fhe 0/1,0 megohm range ix
avallable when used with an ordinary 45 v,
hattery, while the other ranges are actuated
by a selfecontalned 4.3 V. flashlight battery,

RADIO-

The lowest  division of the lowest ol
meter range is 1 olim, with the 35 olim di-
vision at the center of the dial, which makes
this ramge fdeally snited for low-resistanee
continuity fests,

(1'or those who practice “speed” in serv-
fee work, it ix one of the meost Interesting
featnres of this application of the “free ref-
erence point” system of set analysis  [de-
seribed in detail in the September, 1935 0 .
of Rap1o-Cuarr, in the article entitlel, -
Diesign Principles of an Al-Purpose “Testor”
that any range, of any function, of the an

alyer ameter can be straichi-forwardly con
nected info or across any civeult of o tubae
sacket  for cnrrent, potential or  resistance

measurement,)

The Capacity-Measuring Unit
(h) Ly utilizing power available in the
radlo set, in conjunction with this “portalile

laboratory,” the professlonal radio man  is
enabled 10 test paper condenxers  for  leak-
age. or teo eisure the leakage eurrent of

clectrolytic condensers,
Three eapacity-measnring ranges, 0/0,125-

J1.267120 mf., are provided for directly read-
ing non-polarized condenser values  on an
ovenly-divided seale of the analyzer meter,
in econnection with the regular A.C. power
SUPPY systent,

Of exceptional interest is the faect that
condenser capacity and A, voltage values

are Interpreted on the regular, ecenly-divided
seales nsed for measuring DLCL values,  This
feature, which was secured by special cirenit
desfun, avoids the necessity  of  resorting
cither to an “off-set” scale, or to the type of
seale wihich, having the divisions erowded at
one etd of the seales is characteristic of the
usual “universal™ meter,
The panel is finished
careving case is provided

in verichrome: the
with a detachalile

cover dnul a compartment for aecessories,
Ahogethier, this portable set tester is an

excellent example of the progress which has
been made in testing apparatus,

AN IMPROVED
MAGNETIC SPEAKER

(Coutinwed fram puge D1

tlon does not require any external power for
ficld  execitation, sinee  the magnetic  fore.,
which is o pre-requisite of any speaker, is
obtalned from peruninent magoets always cm-
ployed in their construetion,

Construction

Unfortunately, =ome of the major draw.
hacks to maanetie types of lodspeakers weps
stlicient to inflnence radlo <ot englins
Probably one of the most fmportant was thae
of “chattering™ on loud vohione, due to the
armanmre striking the pole picees,  However,

HEJ

this defect has heen enmpletely oliminated
In the constrnction of the unit shown In
Fle, A0 An jdea as to itx rigid mechanieal

ax=embly can be seen in e, 1. The arma
ture in this unit consists of 0 number of
Fiminated pieces, which when built up, t1otal
a length approximarely %- 8 14-in. in width,
This member ix ricidiy fasteued on one end
by twe copper leaves which “roek™ on recker
arms litted onto each ond, The lead enstimeg
inte whiteh these rockers fit are enrved pur-
posely =0 ax to facilitate this motion.  Care.
ful  analysis  of  the construction of  this
speaker will shiow that armatire morion is
transmitted directly to the cone withonr the
nse of any levers or infermediary mechandenl
clements,

Two  horseshoc-shaped magnets  are  em.
ployed, as ean be seen from P, 1, Thes
s«eorve to reinforee each other so that an in-

erease in the magnetic flux density at the
wir gap results, which increnses the sensi-

tivity of the unlt,
The unit is completely encnosed to prevent
dust or metnl particles from entering  the
unit and interfering with s efficiency,  The
cone  diameter ix R ins., with concontrie
ridges impressed at various cireumforences
of the cone to improve its response chavae-
reristics,
CRAFT for
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INFORMATION BUREAU

(Continued froa page D

sion reading, with grid and plate connected
hax not heen eXeeedid, eontinne to

operite the filiment at the ey ahove nor-
mal value up to 2 howrs, discarding those
mhes which do naet  reactivate within this

time limit.

A SMALL MAGNETIZER

(275 Mr. W, AL CTroxel, Warren, Ohia,

1601 I want te bhuaild an  eleciromagnet
for re-magnetizing phonn, picknp and mag-
pethe repradicer maghiets, My idea is 1o
ke g round, soft-irom bar 1 in. in o dia,
about 1 ft. leng and have it lnnt into a
1™ shape,  (Over ils two poles plaee 2 eoils
and connect them in series so that a north

and gsonth pole are created when this assem-
bly is connected to a DG, supply

What 1 want to know is, the and nnm-
ber of tarns required for these coilse Also,
whether this magnetizer can he nsed with a

GV, gtorage lLattery, or a rac sot R
oliminator. or whether it requires 1100V,
., from a zenerator, I would rather have
it operate from a 6 V. storage battery as
there are no 1LCo lines in Warren,

A A snitable magnetizer deslzned alo
the lines suggestod s <hown in Fig, Q275

A really effective magnetizer, however, would
require the nse of a 1100V, Dl sapply.

AN ELECTRO-ACOUSTIC
WAVEMETER

{274) M, Pierkapf,
Pennsylvania.
«().1 \What are the constants of the cir-

enit shown at L in the departinent, " lRecent

Jacoh Collingsdale,

Itadio  Developments—Instrated,”  in the
dannary, 1934 izsne  of  apro-trarr, page
2027 The manner in which this “electro-
acostie wavemeter”™ operates  is ot very

clearly  indicated,

1A Referring ta the illnstration, which
is reprodueed here as Fig, Q.274, coils BB and
1. may e honexeomb nnits or a speeinl AL
transformer,  Coil B oIs designed to mateh
the plate impedance of V1. X range of 700
to 3,000 cycles can be eovered with an In-
ductanee I, of abont 1300 millihenries, and a

Leols and Northrup  decade  condenser  box
of 1 mf, capacity, U, to tune the wavemeter
vitenit to resonance,

With a 2 stage AT, amplifier the sensi-
rivity at 1,000 ecyeles per second is sufficient
to prodiree a fall-seale deflection of 4 7% ma,
thermoammeter by whistling o 1,000 cyche
note with maderate intensity at a distance
of 4 or 5 ft, from the microphone. M. Trans-
former ‘1° ig a standard microphone coupling
unit,  The normal <A 21 amd =0 volt-
ages are used on the tithe, A, which may he
A standard  triede,

It may be of interest to note that this new
rreqiiency meter for sound waves in air has
lwen developed for use in place of Llelmholtz
o Koenig resonntors to deteet sound and to
determine the piteh. Bven for those with
well-trained ears the isolation of component
frequencies in o complex sonnd wave is un-
relinble with 1lelmholtz o Koenlg resonittors,
12ut the new  clectro-acoustieanl  wavemeter,
when correerly designed and constrnered, con-
stitures a sensitive,  selective, linear wave-
meter eirenit which con be nsed in annlyzing
complex soumd waves, 1t dlso can e given
directional characteristies and used ax a
sonmt detector amd divection  finder,

ONE STAGE OF A.F. AMPLIFI-
CATION

(275)  Mr. Gregory Coppers, Cleveland,
trhio,
s T construeted a1 tube Towlspeaker

et msing a type 35 tube whieh gave satis-
lnetory results on leeals, but 1 am now con-
frented with the problem of obtaining sreater
volnme by the aubditlm of an audio ampli-
fier.  As @ live in a DO, distriet, ean yon
snggest a method by whivh 1 ean couple the
SR regenerative detector to a A4S type tuhe ?

(Ao We have had so many requests for
dinvrams of <ingle-stage AF, amplitlers that

RADIO.CRAFT for

AUGUST,

we are reproducing in Fig,
mental cimnits which all eap
wlapt  ta their individoual  requirements,

i< hoped that this set of cirenits will he nsed
in the fmture as a referenes by all those who
wish 1o add g stage of AT, amplitication t
existing

Tube types V1oand V4 may be of any i
sired ipe o matell the remaining unirs of
the set, At A aned 13 are shown conn intis
for, respectively, triode and pentode direct-
heater”™  power cuipnt rules vioand
AL in ¢ oand D prevively, ave also of the
triode aml pentode types. botoof Cindivect
heater' desizn,

Normal vared voltages may b applied as
CALTOUI s T any  eanveniently
available veltages, within the safety Thois
of the mhe wsed, may be applicd to thes
circuits,

Controel-grid or <C”
heaters V1 oand V2

w0l s,

N1

hins voltage for direet
i< Daliented 10 he supplied

by a7 battery.  En the insianee of indi-
rect heaters V5oamd V4, this ¢ bias s
more  convenicntly  obtained,  ordinarvily, as
the drop aeross i resistor in he R re-
trn cirenit of the tube. Fhe value of this
nnit, resistor B oin Coand Irnomay be deter-

mined experimentally or by veterence to the
table, “Rabro-Ciarr Ias Nesistor Valoes”™
which  appeared  as  Iamo Beepvicr bara
XupkETs Nos, 112 and 114 in the May, 1954
ixstle, paEes 870 and 6710 This talmlation
covers the requirements of practically every
commercial tulw : over 285 different operat-
jug conditions are considered. in connection
with over &3 different rypes of 1ibes,

Although a magnetic reprodueer is <hown
in nll instances as a matier of convenjenpce
directly conneeted into the plate cirenit of
the power tnbe, this reprodoeer may e in-
divectly coupled throngh a comdenser or by
menns of an onrput tran<former in the man-
ner shown in numerens pase issnes ot Ramo-
Vrart,  Or, it may be entirely replaced by a
dynamice unit of cither the permanent-magnet
or ¢lectro-magnetic t(ype: en for the tield
coil of the magneto-dynamic reprodneer may
be obtained from an exciter nnic Informa-
tion Burean. Rapmio-Crart Septemibor, 1933,
page 1681, or from the plate or tilament cirs
cuit of the set in which it is used,

In eirenits A and I3 the ourput of the
radio set or device with which the amplitder
is to he unsced eonnects to the Ol-mf, con-
denser and one side of the filament.  Inas-
mieh as the filament connection will he made
antomaticatly if the “A™ sapply is made com-
men to bhoth the external unit and V1oor
VS, It will e necessary only to ran the lead
to the plate of the last mbe in the external
nndt in order to secure inpnt to the sopple-
mentary 1 tbe pudio fregquency amplitier,

The same plate connection §s made in eir
enits 4 and Ty It is necessary, however, to

corcise a little cire in conbecting the ehassis
lead,  That is. I the supplementary AE,
amplitier is to e used in copjuncetion with «
commercial vdio set there s the possibility
that thisx set will not have its filkonent and
Y coutections wired 1o 1hie chissisc in
quite the relation shown in these 1wo cirenjrs,

Male certain that  coupling  condenser
is not shorted, Teaky, o opens-cirenived,

Mr, Coppers® inguiry js besp answeral by
referenee 1o the article, “Ilow o Boild ihe

Savit Type 748 bt 0

ToRel™ Ramo-tmarr,

December 10320 pa, R, This article djs-
cusses the design factors gowerning the nse
of the type 485 e,

Following ix n listing to he used in con-

neetion with Fig, L2758

List of Parts

One mica- or paper-dielectric fixed condenser,
O1-mf. ;

Omne grid Teak, 15-W, O0.meg. @

(ine vacumm tile (1o et
quirementsy ;

One tube socket

One  hias

individual re-

Hfor tube selectedn

re<istor (for indireet-heater tube
select valne as directed)

One bins resistor bypass  condenser (for in-
dircer-heater tube cirenity, 10 mf, (may
Do of electrolytic ty with negative lead
connected to CB—""1 2

Elght binding posts 102 for
tions, nand 2 for output),

batiery ¢onpees

1934

RCA makes
aerial bistory!

“Provides a new source

of profit for the wide-
awake service man'’ —says A. H.Prow.Pres.
Phila. Radio Service, Men's Association.

VERY home with an zll waveset isan
immediate prospect...so get busy!
Tell your customers how this remarkable
new antenna brings up weak signals,
cuts down man-made interference, gives
more uniform response because of
special "double doublet” feature. Kit
of essential parts retails for $7.00.
Your installation charge extra.

Special "Dealer Demonstration™ An-
tenna Kit, Net Price $9.85, makes
possible convincing demonstrations in
your store. Connects to four receivers.

Have youscentheremarkable new RCA
Full Range Test Oscillator? 9010 25,000
K. C. Direct Reading Dial, weighs 5
pounds with batteries. Oaly $29.50

WORLD WIDE

ANTENNA

34
-WEBSTER-

§0 WATT
Class ‘*A’ Amplifier

for

IWall or Rack

STEM

Mounting

Type R-66
Webster 50 watt amplifier for wall
or rack mwounting, Three stage:
push pull 845 output, for micro-

phone and phonograph.
impedance 500 ohms.
transformers furnished.

Output
Special

FOR CATALOGUE]
Lot asg put your name on the Wehster
mailing list to receive our regular
bnlletins,

| The Webster Company

3830 WEST LAKE $T., CHICARGO, ILL.




FREE

48-Page Supplement

to the Auto-Radio|
Service Manual!/

To everyone who fow Durchases the OFFICIAL
AUTO-RADIO SERVICE MANUAL this big
48-page Supplement 1is lssued FREE. Prae-
tleally all of the latest sets, together with ser-
tleing information will be found in these new
pvages. The new Supplement does not Increass
the cost of the book to you. but gives you an
Auto-ftadio Service Manual that is right up-
to-the-minute with service notes.

Good Moneyin Servicing Auto-Radios

It you are overtooking sefvicing suto radios,
you're missing a grest desl of business. The
auto-radio business had its greatest boom last
summer when thousands of sets were sold By
how many of thess same sets requirs servicing
and with hundreds of them right In your own
community. you can build up a good auto-radie
eervicing business, In s short time jyou can
easlly add 2077 praflt or more to ¥our regulsr
servicing business,

List of Sets Covered in the Manual

Acme Radio Mfg. Co. P. R. Mallory & Co.
Alited Radio Corp. Melborn Radio Mtg, Co,
Atwater Kent Mfg. Co, Montgomery W .
Audiola Radlo Co, Natlonal Co., Ine,
Autocrat Radic Company Noblitt-Rparks Ind., Ine
Aulomatic Radlo MR, (o, Philoo Radio & Tel, Corp,
Carter Genemotor Corp, Plerce-Alro, Ine,

Century Radio I'rods. Co. Premler Etectric Co.
Chevrolet Motor Company Radie ¢‘hassls, Ine
Consolidated Industrles, RCA-Vietor Co., Ine,

Lid. Sentinel Radio Corp.
Crosley Radio Corp. Sparks-\WIithington Corp.
Delco APpHancs Corp. Stewart Radlo & Tel. Corp.
Detrala ltadte Corp.

Htewart-Warner Corp.
Emerson Electric Mfg, Co. Siromberg-Carlson Tel,
Fada Radlo & Elee. Corp. Mig. Co.
Federated Purchaser, Ine.
Ford-Majestle
Franklin Radio Corp,
Galvin M(z. Corp.
General Electric Co.
General Motors Corp.
A. H. tirebe & Co.
Grigsby-Grunow Co.
Chas, Hoodwin Company
International Radio Corp.

$2.50
Over 200 Pages
Over 500 Illustration

9 x 12 Inches
Flexible Loose-Leaf Cover

Transtormer Corp. of Am. |
United Amer. Bosch Corp, |
United Motors Service

U. 8. Radio & Tel. Corp.
Utah Radio Frode. Co.
Wella-Gardner Company
Wholesale [tadio serv. Co,
Rudelph Wurlitzer Mfg.

Co.
Zenith Radio Corp.
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AIL THIS COUFON TODAY!
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GERNSBACK PUBLICATIONS, Inc.
989 Hudson Ntreel, New York, N Y
Enclosed you will find my remitianca of §2.50
for which please tend me One Copy of the 1933
OFFICIAL AUTO-RADIO SERVICE MANUAL

Send remit-
Register letter
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with FREE 48-page Supplement,
tance in echeck or money order.
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THE P.E. CELL

(Continued frum page 8§

the most common, The term photoelectric
cell is generally used to designate a cell or
tube in which electrons are emittd under
the intiuence of electro-magnetic radlation-

usually visible, ulfra-violet, or infra-red radia-
tion.  The photo-condnctive effect refors to
deviees jo which light prdnees a change in

clectrical  conduetance, Sueh devices  are
known as photo-conductive cells of which the
wmoest common example js the sclenlum cell.

The third classitleation i= that of photo-roltaie
cells of which there are the so-called eleetro-
Irtie and electronic types,  Sueh cells require
no external source of voltage and have rela-
tively low internal resistance,

Photo-Emissive Cells

Photo-emissive eells have been made with
many different types of sensitive surfaces,
For use in the vixible spectrom most cells
hive o surface of a pure or componnded
alkali metal, Such sorfaces must be prepared
and maintalned in a vacoum or an atnmsphere
of inert gas at low pressure, The cells gen-
erally take the form of a glass envelope
within which the sensitlve c¢athode §s either

deposited on the inner wall of the bualb or |
The anede is |

on a suitable plate structure.
usully of constderably smaller area than the
cathode and may take the form of 3 wire or
ring which serves to colleet the electron
ecnission from the cathode,  If the tinished
cell 1s highly evacuated It §s known as a
vacutim  eelly in whieh  the  photo-clectrons
are the only current earrievs, If the cell is
filled with an inert zas at low pressure it is
calted & gas-tllled cell, in which the primary
electrons fanize the gas, resulting in a total
phuteclectrie current of from one 1o 50 times
s great as that in o similar vacuum cell,
Nome of the prineiple characteristics of
phuto-emlssive cellz are shown (Figs, 1 (o S,
In iz, 1 the relative response of the vavlous
alkall metals to varions wave lengths of light
is shown, It will be noted that all of the
alkalis are sensitive i the visible spectrum
which extends approximately from 4,0MM to
SO0 amestron nnit<, The maximn of sensis
tivity are found farther toward the langer
wavelengths for increasing atomie weisht of
the alkali metals,  Sodium and potassivm are
generally sensitized with hydragen, which pro-
cess ghifts the maxima of these two alkalis
slightly toward the red end.  Tungsten in-
candeseent lamps are generally nsed as light
sourees with photocleetrle ceolls,  The (distri-

bution of energy from a tungsten filament
operated at S.000° I is shown in ig 4.

Beenuse this souree emits most of its Cnergy
in the red amd infra-ved, it has bheen desirs
able to produce photoelectrie eells which have
greater sensilivity for lang wavelengths  of
light,  Pragress has been made in this direc-
tion at the Bell Telephane Laboratories as
fHustrated by the eurves in Fig, 2,

The most generally wsed cedl taday iz that
knawn the Us-Us0-Agr or sitmpdy the
caesium oxide type. “Fhe sensitive surface
consists of g silver tilm or plate which is oxi.
dized and ppon which o carefully cantrolled
quantity of metallic eacsium is  deposited,
Caesjum reacts with Aw0 to form an oxide of
cacsinms - with which a2 very thin tilm of
metallic caesium is associated,  The Process
i one which reguires a considerable delicacy
of control and manipulation Lhut it resnlts in
cells which are many times more sensitive to
ved Hehit than any heretofure produced,

A typieal eolor sensitivity response curve
of this cell Is shown in IMig, %, In the same
figure is shown the color response of the
human eye. In Fig, 4 is shown the response
of the caesinm oxide cell to the light from
a tungsten filament,
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exhibit a saturation echaracteristle whicn iIx
Lo e expecter] beciuse of the ahsence of gas.
Vacunm cells have roughly 175 the output
of gas-tilled cells but are more stable amd are
ot critical with respect to opervating voltage,
as shown in Fig. 6.

The dynamic characteristies of a typleal
photo-emizsive cell are shown in Fig 8. A
vieumn  eell shows essentlally uniform  ree
sponze over o wide range of frequiencies, The
gas-filled cell shows marked attenuation with
increase  of (requency. Furthermore,  the
areater the applied voltage (resnlting in more
s amplitication), the larger i the attenua-
tion at Ligh frequencies.  As the frequency
fncrenses the dynamic output approaches that
of a vacuum cell

There are many other photo-emlssive cells
employing sensitive surinces which are sensi-
thve to nltra-violet Hehto  Although their
characteristies am interesting, their applica-
tion at present is limited to sclentitie researeh
and g very few cemi-commercinl applications.

Photo-Conductive Cells

As mentioned previensiy, the selenium cell
is the best known example of this type, CThe
element  selenium,  discovered in 1817 hy
Berzelins, is Kknown as a sxemi-conducetor.”
1ts light-sensitive properties were dizcovered
by accident in 1873.1 The usnal form of cell
congixts of one or woere parallel pairs of
conduetors which are hridged by a thin film
of grey crystalline metallie seleninm,  Since
light can pencirate but a very stunll depth of
the metal, it is dexirable to expose as large
an nren af the sensitive metal as possible
without greatly inereasing the resistance.

A common construction is a glass plate on
which a gold or platinnm film s deposited in
the form of a grid.  1alf of the sold film ix
separnted & short distance from the other
half by a leng zlz-zag path in which the
seleniwn is deposited. When an external volt-
age s applicd o small eurrent flows even
when the cell Is dark. When the cell Is il
Inminntedh the enrrent rises toa consideraliy
greater value, In general the fullowing char-
acteristies are observed:

(1) The sensitivity Increases with the ap-
plied voitaye,

(2 "The sensitivity of very hixh-resistance
colls iz usnally greater than that of low-
resistanes colls, ie. the current ratio of
light to dark values is larger for small values

af enrrent, oanely, microanperes, than it ix
for higher vabues, namely, williamperes,
(%) The net increase in cnrrent ddne to

light is propurtional to the square root of
the light Intensity.

(4) For rapidly Auctuating light, the enr-
rent output of the eell is nearly propartional
to the light intensity and inversely propors
tional to the frequeney,

Fho statie eurrent response to various light

intensities is shown in Fizo 4, o Fiz 10
the time rate of response ix shown. The lag
fs apparentiy due to the fact that as electrons

are frewd within the metal =ome of them
immediately hegin to recomblne in their travel
to the positive electrade with positive ions.
Iventually an equilibrivm  coudition results
in whirh the rate of liberation of clectrons
from selenium atems Is cqual to the rate of

[ recombination.

In Fig. 11 the dynamice
typieal selenium eell is shown.

response of a
Asx wonkt be

| expected. the freqnency response {s poor, ale

though satisfaclapy results in the amlio range
are claimed Ly the use of properly compen-
sated amplifiers.

In Fig 12, the color response of a typleat |

seleninm eell ig shown,
thronghont the entire visible speetrim,

In the physieal constriuction deseribed abave
the lizht 18 generally incident at right-angles
to the Aow of current, A secomd type of cell
has seme useful properties.
selenfum deposited in a thin fitlm en a et 1-
lie plate and a seml-transparent metallic con-
duetor 13 laid on top of the selruium, The
incident lizht Is paraliel to the flow of cure
rent and the resistance of the cell is very
much lower than that of the other type.
Since the voitage dissipation of any seleninm
cel]l {3 limited to a small value, the voltage
applied to these cells must he low.

Other forms of photo-conductive cells have
heen developmd with considerahle success, T,
W. Case discovered the extremely red.sensitive

(Continued on page 123)
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THE P.E. CELL

{(Continued from paye 121)

characteristics of oxidized thuillum sulpbide,
The latter serves to bridge the conductors of
a grid as in the seleninm cell, ¥, Michelson
has alloyed selenium und tellurium to obtain
redd sensitivity,

Photo-Voltaic Cells

Photo-veltaic cclls are among the oldest
of light-sensitive eleetrienl devices, DBecquerel
in 1839 observed that light on one of two
electrudes in an electrolyte produced an et
T, W, Case and others have developed this
effect to a more or less practi al degree,

Several  years agoe a certain radio  tube
Cotpany  announced their  photolytic  cell,
which is of this type. Dloth of the clectrodes
are covered with erystailine  cuprous oxide
aud a weak conducting electrolyle snrrounds
them,  When one of the electrodes Is illum-
innted a voltage appears at the terminals of
the cell,  The cell is unsuited for furnishing
continuous current but Is intended for use in
soutd equipment where the flnetuathng light
intensity produves a varying vopltuge.  The
cell ix vonnected in series with a condenser
and the primary of a step-up transformer,
the seeondury of which is conluected to the
grid of an amplifier tube.

The DL, potentinl developed at the germ-
inals of the cell is shown in Fig. 13, It is
to be noted that the putential approaches a
magimum value of approximately 1460 willi-
volts beyond which an inerease of Hght in-
tensity produces very little rise in voltage,
When it is used in sound projection, its prin-
ciput merlt is that it ean be conneeted to the
amplitier at some distance by weans of a low-
fmpedance line,

The frequency response claimed by the
manufacturer is shown in Fig, 14, 1t is cus-
temary to use an amplilier which s peaked
at the high end. One of the difficulties ex-
perienced in the ficld with this cell s becn
that the electrolyte leaks out of the vase in
time,

The color sensitivity curve of the photo-
Iytic cell is somewhat similar to that of the
Luman cye. 1t is shown in Fls 10

Both in this country and abroad the elec-
tronie  type of phote-voltaje cell has lbeen
devetoped and commercialized,  In these cells
electrons are displaced by the action of light,
which resnlts in an eand. at thie terniinads
of the cell. A typical construction ronsists
of @ metallic plate npon whicl is a layer of
sehsitive cuprous oxide or other material, Un
top of this luyer Is n semi-transparent con-
dueting film,  The medal plate atd the con-
dueting tilin ure the two clectrodes,

The eleetronic type of photo-voltaic cell is
capable of furnishing a continuous current
over a long period of time without deprecia-
tion,  This cell represents a direet converter
of light energy to cleeirical energy. Nu
pattery or other source of potential s used
in the external eircuit of the cull The
current output of a typical cell (Westom is
shown in Il 160 Tt will be noted that the
linearity of response and pingnitde of the
output current is Jessened as the Joiad  re-
sistanee Is inereased,  The rveason is that the
internal conductance of the cell arts as A
bypass for a part of the generated current
and the grenter the external load resistianee
the larger the proportion of the current
whicrh s shunted internally. Furthermore,
the resistunee of the eell decreases as the
light intensity increases (not lincarly., how-
every, whieh aceaunts for the flattening of
the FOSpONSe CUrVe.

In Fig. 17 §s shown the open-cireuit
voltage outpat charaeteristie, It is an in-
teresting fact that il two similar eells are
connected  in parallel to a lead circuit of
resistamee 18, the cirrrent is twice that o one
cell providing that 1t is small, Alsuo, If two
eollx are eonnected with a Towd of resistatree
B the current is approximately the same as
tor one cell eonnected to a load of e 1

The color response of this cell is shown
in FFig, I8 The red sepsitivity is low it
the charaetoristie is not greatly different from
that of the human eye.  The frequeney re-
sponse §s very poor due (o the high shunt
cipaeity of the two cell electrodes, By mak-
fng (he cells of smabler size Lhis ditliculey is
reduced to some extent,
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Comparing Light-Responsive Cells

The photo-emissive cell is in most general com-

mercial use for the following reasons:

(11 11igh red sensitivity.

(2 Stabiliey,

1 High  impedanee  resulting in large
voltage signal when used with cleetronic

amplifier tubes,
(41 Linearity of vesponse,
(3) Good dynamic response.

Its principal limitations are:

(1) It generally requires amplification in
relay equipment,

v It requires an operating potential of
30 V, or more,

(30 tperating eurrent shonld be limited to
not more thun 30 microamperes—gencrally
less.,

The advantages of the photo-conductive cell are:

(1v Some types can he made very sensitive
to infra-red light.

(2) Some types have large current output
fwith low sensigivityr,

%) Rome typex have high sensitivity with
low current,

(4) ¢an he operated at low voltage,

(v 1t has gowd respense in all parts of the
vislhle spectrun,

Its disadvantages are:

(1) Some types are unstable,

(2) It has a rather high dark current.

(3) Its time lag is great and dynamle rc-
sponse is poot,

(4) 1t is eritleal with respeet to operating
voltage,

(o It has a comsiderahle temperature co-
eficient.

The advantages of the photo-voltaic cell are:

(1) 1t operates withent external source of
voltnge and is particularty suitable for port-
able use,

(2) ¢an be used with relays withont ampli-
fication if suflicient ehange in Jight intensity
is available,

) Two or more cells ean be convenientty
used in parallet or series,

(4) Relatively large output currents
e obtained with snfficient light intensity.

(3) Some types are =stable  over tong
perinds,

(61 Color response is similar to that of
human eye.

ean

The limitations of this type are:

(1) Its output cannot he conveniently am-
plified by vacuum tube methods.

(21 1is dynamic ontput is very poor,

(31 Since the output cannot be efficiently
amplificd when used with retnys, the relays
required are of tow torqie (resulting in ltow
eontact pressure and relatively slow speed of
operation) and are expensive.

(4+ For reluy operation relatively
changes in Ulnmination are necessary.

(71 1t has n high remperature cocticient.

(81 Limited gmbient temperature range,

(71 1t has appreciable lag of response in
qumlthatl\‘e measurenients,

large
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Mre. E. II. Rietzke, President of
CREIL, former chief Instructor ¢
at Naval Research Laborztory,

amd an outstanding figure in the Radio profession.

s | Want to Make

SERVICE ENGINEERS

out of Service Mechanics”

A “I'arrot’ can be tanght to say cerfain
words , . . but such a VHmited vocalntlary
won't get him very far!  Most Servieemen
are that . they have heen tanght.
to follow diag . ahid without *‘this
Rible' they are lost when they tackle an
unusual job,

1f a Job ** Stumps You” . . Itis
Probably You and NOT the Set!

Don't follow «iagrums — stop  messing!
CRE! can train you to go right to the
source of trouble on a minnte's inspoe-
tion heeause onr Service Engineers know
mot ounly WHY the equipment works, Imt
also HOW it is built and connected. A
CREI man ean digenose tronhle with the
sume efticieney as a doctor,

MORE JOBS—MORE MONEY!!

CREI training gives you the ‘“tools™ to
make yourself a Service Engineer, if you
are willing to sacrifice a few dollars and a
little time to insure a Jefinite future,
Your inquiries are invited.

@ WRITE FOR FREE CATALOG!

CAPITOL RADIO ENGINEERING
INSTITUTE

14th and Park Road, Washington, D, C.
4 Dept. RC-8

SHORT WAVE~
PUBLIC APPRESS

MANUAL

Bound in a Beautiful
Red Leatherette Cover
Size 5%z x 8! inches

SPECIAL FEATURES

*5.W. Neveiver Conslrue-
ton srticles

*Tallic Mddress Constryc-
tlon Articles

*Tranemlling Artleles

*EMeient  Nerfal In-
stallations

"_,_,.-'-"' tCharacleristies of Tubes
¥ #Testiag Eaulnent

And Many Other Important Tiems
Reserve Your Copy Now. Fuery Radle
Man Wl ¥nd Thls 3ok a Verltable ook
of Data Dealing with All Kinds of Radlo
1'roblems.

TRY-MO RADIO COMPANY, Inc.
85-C Cottlandt Street, New York, N. Y.
Send for a FREE Copy of Our P.A. Circular

- E—

STOP GUESSING!

Radlo servlce is easy when you kpow just where
1o look for the troubles.

protitable rates fot repalrs
more
guess-work in
Charge. ™
profllable schedule of

And. the securing of

makes the job still
aliracllve A CHUCKKKRR  eliminates
“yWhat is Wrong, and What te
This trouble-locallzer, with a really
flat rates included, enables
you o locailze  any trouble in any radin, In a
few miputes rgln in the feld  enmlls you
easlly to convince set owners 1hat you are not
giressing at either he \rouble or the price of
the repalr job.  Your compeiitor is making guud
money by using a CHUUKKER.

Send $1.00 NOW for yours, postpaid.

FREED'S RADID CD. (Dept. R)
5053 Baltimore Avenue Philadelphia,

Pa.
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THE

OFFICIAL

DOERLE
Short-Wave

RECEIVERS

15-200 Meters

EX, the crowds are rolng “wild" over short-waves;
Y and the Doerle receivers are making them even wilder,

Alany have built their own and have pbtatned nlracu-
Tous resulls. Others pane purchased them already puily
and have obtained even better resuits, And why shouldn’t
they? These recelsers, fundamentally, are sn shaple that
thry are absotutely fosl-proof. s a result, they werk
ANYWHERE—not only In this country—hut In any loca-
ton.  Day after day, nlght alter nlght aml with amazing
regularity, they pult in stations from the far corners of
the earth—REGULARLY—always on the same points of
the dial.

Only Jarls of the highest nuality, such as Hammarlund
varlable condensers, ete., are employed; for we fully ap-
precline that *a short-wave receiver IS n0 better than the
Boorest part Deing inte its construction,”” .|| fancy gad-
Fets and embellishments have Deen entirely removed, aunly
the most fundamental 1arts necessary for surce~sful nheria-
tlon are employed.  You will be Impressed with their
simpliclty, You will be even more Impressed with their
operaticn.  These reeetvers wlil convines you that forelgn
receptlon CAN be obtalned—and with uncanny regularity—
whenever they are on the air.

The Docrle recelvers are avallable In two iypes, each
iype conslstlng of two models, The Elertrifird Doerle,
both the 2-tuhe and 3-tuhe mudels were deslgned for thase
locallties where electrle service [s asallable.  They must
be uged In conjunctlon with a gpeciall Uesigned hum-free
A power Dack,  The 2-volt battery types were deslgned
for the rurzl districts. They, tou, may be had In 2 and
3+tube models.

Tt may be possible for You to purchase slmllar recelvers
or parts fur such recelvers at greatly reduced prices ejge-
where.  We admit this ai once. Itut unless you, tue, wish
to joln the ramks of the dIsilustoned and skeptical siwrt-
wave fans you will Inslst upon the Officla) Doerle Recelvers
—Recelvers which contaln only highest quallty paets. Al
Doerle recebvers are bullt on beautlfol, crackle-Hnished
chasss aml bear the officlal name-plate of the only recog-

celver, This tihe actually cunta
Just imagine what this means! It means tha
Imlit fur the prive of a t-1uhe set.
Twlnplex recelver.
Nsted
It actually perfornis [ike a Z-tube sot.
the Z-tube "Dorrle—extremely

LIVVVVVVVV VUV VIV Y VO v T v v T T voTTe

MAAdA A ALl aa sl o o 20 20 RNV Y

Y

that’s the
“"TWINPLEX"

15 to 200 Meters

The new type 53 tahe makes bosslble thls Twinplex *double-aitfon** re-
s I separate tubes In the same glass emelope,
2-tule receiver o
This i exietly what has been
A coabarison of prices wlth the Doerle 2-tuhe pevefvers
¢ wHl hnmedlately sob~tantiate this qim:uu-nt.
nlt
ple and therefore entirely fool-proof. Yan

15-200 Meters

Eenerative set;

even - 3-tube short-wave
Read what the editor of

Wave Craft Magazine says ahon

1913, “We are pleased to present to
i eircuits—the Oscillodyne.

the regenerative variety, acts like a super-regencrative set.

is :rell'nendnus. Tlf:a"eddiltor. in his home on

a steel apartment bu no. was able to listen to amateurs in

N8 AERIAL AND NO GROUND, one. s humber oy USING

Al what's more, k
Is practieally the came as stations were prought |

were easily pulied jn.'

WHI recelve stations which you neser knew even exlsted hefure. \We hare re. Here then iIs a set which brings in stations thousamls of ile. aw : et
‘. relvedt any Jetters from satisted user< of the Twinplex recelver praising It to whieh frI(-lIm tl, I-r_lmzs In Mustralla, Joud ehough to ratile yoyr phones and
:. the skies. ~And justly so, for it I< a2 woderful little sor. 1t atfords full baug with PUWEE To <pare: u set which If lo not wi<h extreme distance wil hring
€ perer ol From 15 10 200 meters whivh inelales the amateur bands, police and In stations rai thousand wiiles away whthout acrial or grouml.  And the @
P 4 airplahe calls, forelgn reception and numerous code stations. many hundreds t-f testlnunial letters from shurt-wave fans whi hare vither huily @
‘: 'lll;;;lr"g\ d urr "Il):;.cl ;nlun-‘!l?sl-ln:hlelr fr):"l';h;l:lllhuamiine‘ these remakrkaiale results. :'
b Only the finest quality parts such as Hauariuml sarlahile comlensers, Kurz S L UhAl G i srieries or A.C. power pack. Renulres
1: Kaseh high-ratla veinder dials, ete., are emplayeil.  All these parts are moonted 237 tube for battery eheratlon aml a 237 for A.4*) operatinn. Avaltable either :,
:» in a beantiful, crackle-finlshed metal ehas<ix which entirely docs away with :'1"" :'1"'::l!‘l’;‘:;](_';lm:l':;lrl: '!:ﬂlln;;-ﬂtlwr“_llvtlhk‘!‘t“!rln:l;ll. [‘l‘\lvll;r ll)l::utisn c: d;\'t:l:m‘l"h'nlsllr'ur- l:
¢ “hand capacity.’”’ Jiom * with each y o alumlnum panel rh x p
b4 " wide. The hakellte hase 5% Tong « 414% wige. Rhlpplng Wefght 3 the, ¢
& § . . No. 2146  Officlal One-Tuhe W Ret, completely wirell and teeted L4
3 cthen L et T, T, means that 4w be operacd £ W 2146, el Ghe Tl el LT TN $7.20 0 8
@ quireldl for the plates of the tubes amd 214 volts, elthee A.C. or Dt for the No. 2147 Of‘ﬂrlal 0ne-Tuhe Wonder Xet, {n kit form, with detalled construe- ¢
€ filaments. For a fan who is first starting tn the short wave game, the Twinplex tlon plang.  Shipplng Weight 5 qs. $6 35 <
@ is the most economical receiver with which to bepin, YOUR PRICE......... e e riaee. s - :’
:: ) . - . No. 2148 Complete - cessorles, including the folle ‘ing: one 37 tube: get of P
PY No. 2115 Twintlex *'Tiuble-Aeting Shnrt-Wyve lle«-el\;or Completely Wiped siandard headphones: four No, & dey cells: two 43-velt I3 hatterles, Ship- ¢
¢ amt 1;;.-"--'11. ‘I:tg-luding d Shipplng Welght 9 by, s7 50 1;1113: :;‘.(‘l,’-l'&'.g"é It ss so ::
p . veraniraiL et e e Cerenelile.,
AN A48 10 e CE FRICE ... RAGRARECK : >

aaaa a2 2t 22 Y MAdddd o sl 232 22TV AN \aaa 0 222V Y

i oyet It does not
helong In that class. Due to Its
peenllar elrenlt §t has the sensl-
thity and selectivity of many 2 and
recelyers

N, and with a short aerial of 40 feet, many foreign stations

;

And o wonder set it by
at that! Although the cir-
cult of this unique ltttle re-
celver 4s of the regenerative
type, It acts like g super-re-

No. 2140 2-Tube 19
Wired anid Tested.
YOUR PRICE .

0 Mlle Doerle Recelver Completely

Tlpplng Welght 5 Ihs 59'88

No, 2142 Complete A ies, g Welght 22
3.
YOUR PRICE .................... DoOGana0 35'38

No. 2143 3-Tube Dgerle Rlgnal Gripper r'ompletely Wired
amt Teated.  Shipping Welght 7 Ibs, 12 84
TisaEd ey Ll

YOUR PRICE ...,....,

No. 2145 cComplete Accessorles.  Shipping Welght 39
s, . 7 19
YOUR PRICE ............ -
No. 2174  Elcertified 2-Tube 12,5m Mile Doerle Merciver
Completely Wired gnd Tested. shlpping

Welght 5 bs,
YOUR PRICE ............cc..o...... ... $10.44
No. 2176 (omplere for Xbove; Either | =57
and I—56 for A.C. operation or 1—77 and 1—37 for pat-
tery uperallon.
UR PRICE ..... 31-50
No. 2177  Llertrified :I-Tuh(' Iilnl-rll‘ slgnal Gripper Come
ely W Ship, wt, ¢ .
YOUR BRiGEM Tolel Sl Wi Tl g5 09
No. 2179 Complete Set of ‘Fubes; Efther 1—ox; 1—57 ang
1—46 for A.C, operatlon er 1—78; 1—77 and 1—37 for

battery operition, $2-5°

YOUR PRICE ... g
Free A.C. Power Pack including

B o O e il Sl HenFee 7.25

Mdadasasaatat i it llu NV VY VO PTRVr PO S0 0 2 LS LUV VN V444
p <
: F :
Just Imagme ] — 2-TUBES OA!\I'}?/US
: . scillodyne :
] in one 1-TUBE :
;

g . E% GLASS BULB § WONDER SET |

-

the Short
t thi 8EL In the April,
our _redders an entirely new

This cireuit which is of
! Its sensitivity
erside Drive, New York City. in

. With the pround alone, a number of Canadlan

AUV LAG AL 080000000040 44 4

WE [ISSUE NO CATALOG
All onders are F. 6. B. New York, Terms:
A depasit of 207 §s required with e v onler,
Walance may be quid on delivery. Deduet 29,
if full amount is sent.
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A 5.TUBE PORTABLE

(Countinued from paye )

regnlating resistor is the usual filament sup-
piy for 2 V. tnbes, Suppose we are using
four 30s and one 31 or their enulvalent, Fig
24, If we use four dey cells tin  series-
parallel, of course, inslend of two, the hattery
fife wilt e meore than doubled, beeause of
1he Jower discharge rate per cell Recounect-
ing the tubes in two parallel groups and the
four dry cells in series, Fle 313, will glve
the same life, Dut it will be noted that 2 V.
excess inltlal veltage must be dissipated in
the resistor.  Slnee this seems excessive, sup-
pose we reduce the numiber of dry cells to
three. Fig. oS¢, This will rednce the hattery
lfe to ahout TH% of that of the arrange-
ment using four cells, but the cost will he
redueed a similar amount and there 1s one
less dey cell to carry aronnd,
Choice of "B batteries will
space and welght limitations.

depend on

Sensitivity and Selectivity

A simple TALF, cirenit 1s adequate for the
reception of loenl statlons in a metropotitan
area, but where real performance iz desired
a superheterodyne cirenit employlng a penta-

wrid converter tube Is the Jogieal ehoice.

Roferring to the cirenit diagram in Fig. 2,
It will be noted that a Spartoeu 25-% tube, the
only 2 V. duo-dlode triode tube available, 1=
used as the second-deteetor, Owlng to its
ineficioney, diode detection ix not used, rather
the trinde portlon Is used as detector, and
the diode plates used only for AN,

Volume and Quality

The thousands of midget sets that have
been sold is evidence that there is entertaln-
ment value for most peeple in n radio that
does not have the highest possible fldelity of
reproduetion, so it our portable s deficient |
in thig respeet we need not be too wreatly |
chngrined.  'The very lowest notes will be |
missing—for it tukes caonsiderable power, 4
foirly heavy dynawmie ypepraducer, and large
hafile area to properly repraduce the huss
frequencica, and these conditions can not be
met vory well in a portable,

The pentode 1s probably the most satlsfac-
tory outpnt tube for the portable set, because
of its hlgh power sensitivity, Lhigh efficieney,
and simple cirenit requirements.

The Portable Receiver

The sides of the carrying ease. which is
fromemade, are made of T-In, telmpered presd-
wood and are secorely tastensd  with long |
thin serews to the top and bottom, which ave
af wood 3/716G-in, thiek,  Inside dimensions of
the case are 10 x 11 x 6% in. deep, Cross
pieces, on which the chassis rests, ave fasts
ened in the middle of the front and ek, |
and stop strips  for the front panels and
hack cover put in,  The outside of the cage l
is coverced with artificial leather, a handle
fastened to the top, and four rubber feet™
to the battom, The loop antenna, which Ix
the front cover, is made of 14 -in,  wooden
strips ng shown in Bz, A, with the wire
wound In saw slots In the cross picees. 1t is
covered on each side with lght, stilf card-
hoard, and in addition the outside amd edges
covered with arvtificial leather. The baek s
a heavier piece of cavdbeard coversd on one
cide with artificial leather. The two front
panels are aiso made of presdwood ; the lower

Flg. D

Underside of 5 tube portable,
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RCP ® RCP ® RCP @ RCP @ RCP

Build Your Own
TESTER & ANALYZER
Save $99%
Complete

KIT
Only
$1475

Equip for busy fall
thine, Model

and winter during summer spare
3034 DEPENDAILE TUBE TESTER is
perpetually atp-to-date. Tesis all of today's tubes—inore
Ihan 130 types—and provides for 50 more new enes.
Highest grade D’Arsonval type masing ol meter—-quieker,

two  selector switches. 1las short
tester, pilot tight Indleator, gas test, second plate for all
rectifiers, llne voltage adjustment, Handsome leatherette
case. Etehad panel. Completely assenibled and wlred,
1f desired, $18.75.

Other Kits

more aceurate. Only

MULTITESTER No. 403, Thor-
oughly efticlent, modernly eiquivred
for all future needs, S-runge ohmmeter. i-range volt
meter. Also mlvroammeter. Kit $10.95. Complete $14.93.

SUPER TEXT UNIT No 500, Designed for connection
to MULTITESTER or to bring your present  analyzer
up-to-date. Ilaz every feature you'll want for Yedrs to
come.  Kit $10,85. Complete $13.85,

ANALYZER No. 5400, Combines MULTITESTER and
SI'PEIL TEST UNIT In one compact, deluxe instrument
every servive taau will be proud to ciwn. Kit $26. Com-
plete $34.50.

Write for free Wiring Dlagrams snd Data Shests

RADIO CITY PRODUCTS CO.
48 WEST BROADWAY, Dept. RC-8, NEW YORK, N. Y.

RCP ® RCP ® RCP ® RCP ® RCP

® Build for

PERMANENCE

For efficient short-wave receivers and
transmitters of lasting guality, use the
world-famous lIamm;\rC{und Condens-
ers, Cails, Chokes, Sockets and Shiclds,
Backed hy 33 years of engineering
leadership,

Write for ncw FREE CATALOG “RC-8"

HAMMARLUND MFG. CO.
424-438 West 33d Street

NEW YORK CITY
PRECISION
PRODUCTS
Specified Perts for the
LlNEACTICiL ALL-WAVE
as deseribed Page 28, July RAD10-CRA
F[‘)’Uh‘lnlAl:ONmKFIT' uly CRAFT
—trolymet 0053 Ml Contlens
5—S[mrlil:|l llun:ll,alnr:ll (‘u‘ﬂ;eme" $z 75
1—Telhier  Condenser, -
World Wide 2-Tube Short Wave Receiver
12,500 Mile receptio
r|‘L‘m'l|‘ established! I‘\\'n\'er-l sl‘ 1__5
length range 15 lo 625 =
meters,  Get forelgn  broadeasis,
pollee calls, alrplanes, amateurs,
eie.. DIRECT! Complete KI'T (no
drilllng) with clear Instructlons to
bulld this remurkable recelver,
Send $1.00. Balanee C.0.D.
Results Guaranfeed!
NOT a toy or an_ attachment! A REAL, complete
all-wave recefver!
ORDER NOWI1 Or send for {ree 1lterature,
HARRISON RADIO OMPANY
Dept. R-8 New York City

142 Liberty St,

CONCOURSE

Dry Electrolytic
Wax Paper
*poowee” Paper Tubular

CONDENSERS
WALES AVENUE, NEW YORK

389-409
Weite for 1934 Catalog
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-BARGAINS

W

This e the jdeal outtlt for ull-around
With 1hls electrl
insectlcldes.
ease.
106 _do x anan-size jolb-

minum eup. which enables you to obtain riwnd o1
motor,
Mresser, 1% x1%, 15 feet of hose, cord and blug.
gun for extra contalpers.

HERE IS A GREAT VALUE!

Electrical Portable Sprayer Oufit
272 .. ;

Formerly sold for $68.50

De vilbiss Gun'
desceribedbalow
|Supphed with|
Portable Elec.
tric Sprayer

e

N
Mounted on base with three
ballbearing rollers. Shipping
weight of complete oul fit,
a5 tha.

simaying work wherever current Is svailable,
Drayer you ean spray paint, varnizl, duco, enamel. lscquer,
ete.. with speed. You ean miore it from olle rooin t¢ another with
Stnply insert plug into eiectric socket and this marveloy nmischine is ready
and do it efMelentl

Thiz electrle twrtable sirayer saves M3 cost over and over agaln on your own
vork t wlll make money for you deing jobs for others

Outfit equipped complete with e Vilbiss Gun, tniversal head. with quart alg
fan spray, Y H.1°, heavy duly
safety valve. Kellogg Alr-Cooled Com-
'int mason Jara can be used un

110-volt, 60-cycle, AC alr fiter,

Price of complete outfit with gun, $27.50
Price of outfit without motor, $20.00

De Vilbiss Spray Gun

Pressing units
(perates from 20 to 50 Ibs

nish, and duco, Produces smooth. even finlsit. dls-
placement 2

A fast suctlon-feed attached cup IDFay

gun for use with low pressure com- $595

A amall dlzplacement =
Dressure.

produces fan abray 57 In width Tip

adfustahls for elther round or fiat sbray. Materlsl

flow control, will spray lacquer, enamel. valnt. var-

4. L. per minute. equipped +with
aluminum quart cup. Pint glass mason jar ean be
vil for eXtra container.

Shipping weiyht, 3 Ibs.

Filter Tank s$425

Complete with tank, gauge and 60 1b. safety yalve

Compressed alr fiiter and expanslon tank,
Has standard taps in tauk and b

equinbed with gauke and safety valve.
6 ready to install. Eifiminates oll and molsture.

Same as Jllustrated in Electric Portable Sprayer Outfit shown above,
Shipping weight, 7 Ws.

Kellogg
Air-Cooled Compressors
at less than half price!

Same as {lustrated in Electric Portable Sprayer Qutfit shown above.

Maximum
Size Pressure Speed Motor Price
18 x 18 75 Ihs. 600 b T (L1, S ——— $7.50
175 x2 100 Ihs. 600 % BB w g b inSa s 8.00
Zx2 125 lbs. 600 1/3 B Puiakls va snksns #omp s 10.50
2Y x 2 195 lbs. 500 /3 BLR, ..o pmres nomas 12.80

Shipping weight, 12, 13. 14, and 18 lbs,

All Merchandise Offered On Page
Is Absolutely New And Unused

BARGAIN PRICE ON

G. E. Motors

These Motors were
manufactured by the
General Electrie Com-
pany and originally in-
tended for use by a
large manufacturing
company. Since they
were not used, we are
enabled to offer them at
an unusually low price.

Here are the specifi-
cations: 1/30 H.P.—.
4800 R.P.M. Universal
A.C. and D.C. 110 voits
—instant reverse. Size:
Diameter 8 inches,
length 5 inches.

Shipping weight, 3 1ba.

Original Price $12.00

$e945

Each

Add 25¢ for packing and shipping
charges to any point in U. S. A.

WHILE THEY LAST

Westinghouse

Manufactured by the Westing-
house for U. 8. Signal Corps.
Ballbearing Rotor, case di-
mensions 4% x 6% diam.
Guaranteed new and perfect.

Shipping weight, 13 lba.

Here is what one of our customers writes:

‘“These generaiors are being used In a small fishing village, where the enly
eurrent §s supplled from g SK.W.-D.C. generytor.

A 1t was impossible to use A.C. sels and especially my short wave trans-
mitter using two ‘45 tubes. one of the generators Is used to subply my tvo A.C.
receivers and the other to supply power for the transmitter. Botl® gKenerators are
Tun by a % horsenower D.C. notor. These generators perform perfectly and have
been absolutely trouble free. The voltuge and current rektlatlon is remarkabl
stuble. taking a considerable overloud.”

(Name supplied ¢n reyuests

G. E. Phonograph Motor

Abselutely Brand NEw!

Variable speed induction type self-
starting, 110 volt, 60 cycle. AC, with
lever control. Speed range from b
to 200 RI'M. Can he
installed in place of
old-fushioned, hand-
windini speed motor.
Also idesl for display
turn table. and a hundred other uses.
These (i k5. Flectric Motors are brand
new, in woriginal fuctory cartons.
Same motor that for.

merly sold for ¥$15.00. 5395

only TY
Shipping weight. 11 1ba.

Formerly Sold for
$15.00

1 Address..............

WELLWORTH TRADING CO. RC-834
560 West Washington St., Chicago, I,

I enclose $.......... for which please send me the
following:

A T TN T T T

*l2TelT® emememe & STHI H78 3 6 e @iE] 0 6 0 0 we 8 s s e 0 BBB 8 8B e o o o oo o B G4

Name

City............. State.

ORDER
FROM THIS PAGE

Since We Do Not Publish Any Catalog

Remit by cheek or money order for full amount of each item—
shinped by express if sufficient money is net enclosed to ship by parce]
post. No C.0.D. order accepted. Money refunded if not satisfied.
Be sure to state shipping point if express or freight office is net in
your town.

WELLWORTII TRADING CO.
G0 Went Washington St. Chicageo, IIl,
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A 5-TUBE PORTABLE
(Continned jrom page 1135)

to which the speaker ix fastened, meas-
wres ot X L o the upper one is just
cnough sniller to enable it to slide easily
in and ont of the case, The chassis i made
of 1/32 almminum, and measires 0% X

ane,

a2,
97 x ¥%-in, high,

Referrving to the control paned, in the lower
loft corner ix the on-off switeh Swo 1, above
that the three tip-jacks for the loop connecs
tions, nud in the upper eornet is the filnment
resistor shorting switeh 8w, 2. Tir tlie uapper
right corner is the ANV.LC, switel 8w, 3, and
in the lower corner the phone Jack On
either side of the tuning dial are, uhove, the
two volume controls R1T and 12, and below,
(e two regeneration controls ‘10 and U1l

I'he tube filaments are connected as in g,
0. Instead of using a rheostat, switeh Nw.
9 i nsed to ghort aut resistor 110 after about
=0 hours of eperation to eompensate for the
deereased A7 bartery  vollage, If desived,
110 may be repliced by a 1 or 2 ohm re-
sistor, amd 8w, 2 disprosed with,

In determining the correct number of turns
o 1he loop, the temporaly hookup in g, 1
was used,  With the 16 tube cireuit oscll-
Inting. the heterodyne note of an unmodu-
Inted oscillntor could he heard in the pliones,
Then the mnnber of turns across U1 was ad-
justed to properly cover the broudeast hand,
with safticient additional turns to cause the
tube elrenit to oscillare with 10 scet near

maximom, Since tuning the oscillator circuit
of a converter tube does not renct on the
control-grid eireuit, this same callbration
holds in making the tracking adjustments,
This loop cousists of 30 T, of No, 24 D0 G
wire, tapped at the sond turn, the outside

turn going to the control-grid, The oscillator
eoil consists of T0 T, of No, 82 enanmeled wire
wound on a 1 in, form, A cotiple of  tliek-
pessex of paper are wrapped over the wronnd
end, and over this the plate (anode grid)
coil, consisting of 35 T, of the same sjze wire,
i~ wound.

Adjustments
When regeneration is used, a littie more
atfention must be paid te proper shielding

amd tiltering,  However, since it wias not de-
sired to load the chassix  with unnecessary
bypass condensers, a little experimenting was
dune to determineg where they wWere Necessiary.
10 was fouwl necessary to jsulnte the screens
srid of V1, Thix ix done with a small I
choke instend of a resistor to avold reduecing
e sereen-grid veltage,  Rinee Vi odraws its
plate eurrent throuzl RY. it acts as a bleeder
resixtanee, helping to resulate the sereen-grid

30 30 30 30 3t
NANNA
( [ f
oY
saus A
30 30 30 0 udliee

15y
~ DRY CELLS

-C- ~p-*

Fig. 3
Optional *'A™ battery connections.

RADIO-CRAFT for

AUGUST,

voltuge.  Choke IRF.C. 2 is yuite necessary
for stable operation,  Condenser Cl4 deter-
mines the amount of energy fed back through
CIt.  If too =mall, the cireuit of V3 omay
oscillate continuously, If too large, little or
no rezeneration will be obtained, Its value
ix determined by cxperiment. It was fonnd
necessary to shield the exposed  control-grild
lead to V2, Thix is done by slipping a short
Jength of braided copper shielding over the
insulated Tead,

No trinuer is used across C3, Iis approxi-
mate value is determined by experiment, and
the final tracking adjustment made with the
LT, teimmers, It will be seen that shift-
ing the [19, slightly has the same offect as
varying O3, C20 is used to wljust the trick:
ing at the highfrequency ond as usual, Since
varying U109 and CL1 affects the peaking of
the LI°, transformers, they must all be ad-
justed together,

With 10 and CI1 set near minimum, the
LI, transformers are tentatively aligned at
the correct frequency for proper tracking,
Then a station or medulated oscillator in the
hroadeast band s tuned in amt Clo and C11
advaneed until maximum regeneration s ob-
tained in Dath cirenits withont oxcillation
anywhere in the hroadeast haml, at the same
time keeping the LI trapsformers in alizn-
ment, The rvegeneration coldensers are not
touchod when tuning in most stations, but
nre advanced slizhtly  when o little extra
selectivity and sensitivity are needed,

List of Parts

o 4530 mmf, per sectlon,

One wang condenser,
1, C2;

One trimmer condenser, 5o mmf,. C28, (not
needed if there are trimmers on tuning
condenser) §

Two panel mounting compression
able micad  condensers (Urosley
fiersy, X3 mmf,, C10, (58 A B

One miea condenser, HH) mmf,. i

Three wicn condensers, 230 mmt,, ¢4, C12,
1l

One mica condenser, Ootanf, G147

One midget paper condenser, Lon5-mf,, Huh v,
C1a

Two dunl paper condensers, .1-mf,
tion, 200 V,, U5, U4, Uy, UNg

Two paper condensers, demf, 200 V0O C G

type vari-
“intensi-

per s

One clectrolytie condenser, Somb., 20 V., CLT

Oue duad paper cotddenser, Jemf, et section,
200 V.. C18, ¢193

One oscillptor coil :

One LI, transformer, double tunel,
LT 1

One  LIF, transformer, doulile tuned,
tapped  secomlary, 485 ke, 1I°T.

One A transformer:

One volume control potentiometer, 1000 ohms,
[

volume  control  petentiometer, IR TN

460 kel

center-
.

T ecarhon  resistors, Jl-meg., 1 AU [
Ih, RR:

“me carbon ixtor,

One cavhon resistor,

One earbon resistor,

(e earbon pesistor, 10,000 ohms, 1 W, o

(ne wire-wonnd vesistoe, 4 olims, R10:

One 1817 choke, alent 3omhy., RO, 10

One R choke, abont 10 mhy, It

Three battery switehes, R|wl, Swl, Bwno

One o spring, lilament contrel type, phone
Jaek s

Twa G prong wafer sockets, for V1,

Two 4 prong wiafer sockets, for VZ.

One & prong wafer socket, for Vi

Three tube shlelds, for V1. Ve, N

(e 1AB fube, V1

Ome 31 tube, V2

(R TR tule, Vi

One 50 tuabe, V4

One DA tule VO3

One 5 in. magnetic reproducer:

One vernler dial

Four knoebs;

Three tip-jacks:

Three dry cells, 2A* battery

Four 221 V., I hatteries, 1
ins, :

One carrying ease, with loop Iulit into front
cover, and panels and alnminimm chassts as
deseribed in text:

Migeollnneous hardware, sefews,
mets, short  length of braidet
and hook-up wire,

0,000 ohms, 1 W, R4
2 e, B W, Rt
Seme., 1 W, RTS

o
oy

v
Vi

A

x 214 x 2%

rubber gron-
shielding,

1934

BUILD YOUR OWN

SHALLCROSS
UNIVERSAL

TESTER

For $41.50 Complete

VOLTS

A.C.-D.C.
5-2%- 1I1-250-1000
11e ohms

per voit
MILLI-
AMPERES

D.C.
1-10-100-1000
CAPACITY

001 - 10 Mfd.
Paper or
electralytic
ocondensers

INDUCT-
ANCE

1 - 10,000 Henrys

.5-5,000,000 ohms D.C. Resistance

Send 6¢ in stamps for the new Bulletin
No. 611-P containing the complete
wiring diagram and operating in-
structions for this modern service-

man's instrument,

[SlHALLCROSS MFG. COMPANY

Electiical Measating lnstiuments
and Accrrale Resislors

TOO MAC D2Di BOULIVALD

COLLINGDALE, PA.

FREE! e

Packed with new-moidel radlo VALUES at rockbottom

b

wholesale priees,
FREE TRIAL

types,
TODAY., Prices..coeevsrassscrssssnces

FORDSON RADIO, Inc.
ept, 8-39, Oakman Bldg.

IN YOUR HOME on every setl A

Money-lack guarantee and J0-DAY

1

Send for blg, new FIEE catalog 59 l‘s u P

DETROIT, MICH,

AGENTS WANTED!
MOTION PICTURE SOUND

Most fascinating field awaits live Radio Service

en—quick, sure profits
ASK FOR FREE CATALOG
$.0.S. CORPORATION
1600 Broadway
Cable Address: "Sosound” New York

New York, N. Y.

AND RE RS F

Wit for gur e 1“-‘:-1‘: [

Ereaklyn. N, ¥

i
Operales AC radios,
hougelinld  appliances Sizes
watls and up,  \Write for Interest
% deserfutive Tlterature

KATO ENGINEERING CO.

Mankato, Minn, U, S A

ing AC Radlos on 32 and 110 volts DC

amplifler
refrigerators, and all other standard

300
ing

Mitgs. of AC Cenerstors and Converters for operat-
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RTC’s Big August SPECIALS

YOUR DOLLAR ~
IS WORTH MORE
When You Buy From Us

Is the dollar inflated? These days everybody is
speaking of Inflation but why worry about 1t,
whether the dollar is fuflated or not It is worth
more when you buy from us. The prices shown on
this page are so radieally low that mo one ¢an
Possibly undersel! them, Qur consistent adiertise-
ments present to you euch menth, on this page,
certaln STAR (*) ltems which afe not listed In
our regular cataiog. These are all speclals of
which the small quantity on hand does not permit
us 10 catalog them. ONCE SOLD OUT NO
MORE CAN BE HAD AT ANY PRICE, ORDER
TODAY—NOW, Order direct (rom thls Pake and
save money. 1009 patisfaction guuranteed on
every transactlon,

We are a wholesale house anid cannot Accent
orders for less than $3.00. [r C.0.D. shipment s
desired. please remlit 20% of the total anount of
your order. Balance will go forward C.0.D.,

I full cash acrompanies your order deduct 2%
dlscownt.  Send moncy order, certified check or
U. 8. stamps,

Iie sure to Include sufMclent extra remittance if
order s to be shipped via parcei-post; ahy excess
will be refunded.

Limited Supply

speaker, etc.. are kncorporated.

Short-Wave
TREATISE

108 Pages
1500 Illus.

Complelely revised anl entarged, this new 1934
edition contains 108 solld pages of useful radio
Informatlon, disgrams, iilystrations, radin kinks
and real live rudlo merchandlse. It contains more
valuable radlo intormation—~—more real live “*meat’’
—1han nany text hwoks on the subject. PARTIAL
LI8T OF CONTENTS. Fundamental P’rinclples of
Radlo for the Ileginner, Chapter 2—Fundamental
Cireults and Uses of New Tubes—Revamping Six
Volt Battery Nets for Two YVolt Tubes—FPublle Ad- knob
dress Systems—HMow to Nulld Short Wave Trans-
mitters and Recelvers—Up bo Date Tube Chart
and Socket Connections, etc,, etc. WRITE TGO-
DAY—Enclose five cents (coin) for postage.
Treatise sent by return mall. Print name and
address clearly on request.

Incorpmrated,

enameled. AN tyned clrenits
Inrluding the tubes and condens

employing the new triple grid,

only$13£-5'

“THE GREATEST SET pUY
IN AMERICA 15 by all means a
mild deserlntion of the value which
we ure offering here, This very
same B-tube receiver as recent as
eight months ago. sold for more
than $U3.00, yel now becuuse of
the advent of even later type tubes,
You ran purchuse this recelver for
only & small fraction of that price,
The tubes employed in this set
are stlll comparatively new; and
not only that but all nodern fea-
tures such as, 2.5 push-pull gyi-
Put, tone control, plwnograph a -
tachment provisions, tull dynamic

The seiectivity and sensitis Ity of
and this 8-tube recelver, dus to itg

4 tuned stages. are just ms sharp
as those of an El-tybe superheterodyne,  The econsiruction
of the zet Is best dewrrlbed ay “standard.”’ for Its elreult
i2 none other than the *‘good old atand-by** T.R.F. type
modifled andd improved to use these later iype tibes. - Tt
Incorporates 3 stages of tuned R.F, amplification, wsbnyg
type 58 trible grld tube: followed Dy o 56 deteetor. From
there the slgnal 1< amplified by a type 56 first audio
tube. and from there stlll further ampiified by the powerful
Push-pull  2A5 power output tobes,
slgnal comes out of 1hese tubes, it Is sirong enocush to
operate 4 to 5 dynamic speakers very easlly. and many
times that nuniber magnetic speakers,
rectifier I3 employed.  Atl provislons for supplylng field
power to the 11" genulne QOzxford dynamlc speaker, 1s

Tuning is extremely simple and very sharn, being com-
marable to the tuning of a superheterodyne recclver. A
new type traveljng ‘‘Rhost lght'
three controle on the front of the chassis consist of tyning
. _ione contrel knob and volume contral respectisely.
The chassis {iself 13 nade of heavy stecl, hsautifully black
are Lhoroughly shichded 8% . Shipping welght. 40 1b
ers, This prevent: feed-
back., whistling and howling. The use of 4 tuned clrruits
sereen grid tuhes and Ing  Dynamic Speaker But Less Tubes
high gain R.F. transformers, together with careful wiring

BIG 8-TUBE SET BARGAIN

*Complete with 11’ Dynamic Speaker

Not a Midget/.
but a full sized Consote Cssts

and by-passing, results in extremely high sensltivity.
Many of our satlstied ecystomers inform us that a good
vartety of distant stations cume In regularly llke locals
And why shouldn’t they, for 4 tunea stages fs more than
what even more recenl sets are employlng and evervone
knows thal the more tuned stages you have the Ereater s
the senslibvily and particularly the seleethvity of g recelver,
Tone quallty too, is extremely fine and can he controlled
to soit the Individual, from very hlgh treble down to deep

By the time the

ass,

Why bulld a set when a complete recelver, fully wlred
and ready to use and complete with speaker anil all nunlern
features. can be hwught at such & phensaenally low price.
Ilere, also, Is an opportunity for wide-awake sem lcemen
to ““clean ab.”"  There are little more than |50 of these
exeellent chassls available, hence '“first come, first served.’
dudging by the rapidity with which our ‘‘Peerless™ re-
celvers sold a few months hack. when we had a sale on
them. the supply of these conshilerubly suberlor receivers
will not holl out very long. The moral §s. ‘‘den’t delay,
order today.”” Orerall gsize of chassis, 5% x 11~

8,

A type 81 full-wayy

I3 embloyed, The

List 1rlce $93.00
No. 2000—8-Tube T.R.F. Receiver inelud-

YOUR PRICE ,,.,........ 00caaa Dnaoao 5

WORLD-WID
RECEPTION

#1* .. WITHTHE-FAMOUS

TWINPLEX

Ee

Short-Wave Recejver

2-Scls in-

s HORT waves are the talk of the-hour, The whole eountey. nay, the whole world, has
£ONS crazy to recelve forelgn statlons. as far as 12.500 mlles distant. Usuully, such
reception 1s had only with expenslve multi-tube sets.

Only recently, the Inventlon of the * 19 tute has made it possihle to perform the
functlon of two tubes In a single tube. Then came the invention of the TWINI’LEX, a
radio clrcult of unheard of sensitlsdty, using the **19** tube; it is now possible with &
single tube of this type to receive short wave stations from all over the world, loudly and
:’[en'rly—REGULARLV, night atter night, day after day, aiways in the sams Place on the

ia

Fivery radlo man knows that in s shori-wave set ft Is highly {muortant to have the
wirlng as short as possible. Ity inventing a radleally new design, that 15, by mounting
tubs and collt, in fact. eversthing, on the front panel, It has become possihle to shorten
all connecting wires, with the re<ult that an UNHEARD OF SIGNAL SENSITIVITY
bus now heen arhieved for the first time, In a single-tube cet.

But the TWINPLEX {5 ACTUALLY A TWO-TUBE SET: yes, we repeal, A FULL-
FLEDGED TWO-TURE SET AT THE PRICE OF A ONE-TURBE SET.

JUST IMAGINE, TWO TURES N ONE GLASS EXNVELOPE. That {s the story
of taersnew 197" tube. 1t Is a 2-volt tube, which has a DOUBLE SET DF ELE-
ME .

This get hat been 3o dedigned that It will recelve ordinsry broadcast statlons too—
statlons which come In with great wolume, particularly local stations. These come in

Economical 2-VolIt Operation
Complete with Headphone

ONLY $4.94

30 loud that 1f sou have s loudspeaker. this little one-tube get will ACTUALLY
GIVE YOU LOUDSPEAKER RECEPTION,

With this sct. we furnish regularly, (wo colls. one a short-wave plug-in coll, which
recelves all the popular statlons In the 33 1o 65 meter band, and s brvadeast eofl
which recelves nearly all Lroadcast stations,

A simplfted instructlon sheet with detalled Instructions and pictorlal dlagrams
shows you how to bulld the set th a few hours™ time. and once you have completed the
set, FROM THEN ON. YOU DON'T SLEEP ANY MORE.

The 19" TWINPLEX 1is arailable ONLY fn kit form and comprises a1l parts to
properly bulld the recelver in from 1 to 2 hours. ANYONE CAN DO IT. Shipping
welght 5 pounds.

No. SW-308 Famou: Twinpler Short-Warve Recefver Klt with all parls
INCLUDING SINGLE HEADPHONE AND BAND BUT No Tube
YOUR PRICE ..., . .. .. R T D S tesens
No. 8W.308 Comblets Aceessories Far TWINTPLEX Recelver, Compris-

ing 1—Type 19 Tube. 2—No. & Diry Cells, 2—45 volt *"L** Tat-
terles.  Shipping welght 20 pounds,

$¢.55
YOUR PRICE 00GA0HA06a050000000B0 ORGaa Y 3
Additlonal Plug-in Colls for the 20, 80 and 160 meter bands—45¢ each

$ 4.94

RADIO TRADING COMPANY, 97 Hudson Street, New York City
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Penny Wise-BUT
ollar PROKIT

To Every
Radio Manufacturer
Jobber and
Mail Order House

The June issue of RADIO-CRAFT
concluded the first five-year period
since the magazine's inception.

With no little effort and persistance,
the publishers have succeeded in
bringing out sixty consecutive issues.
It is a testimonial to the merits of
any magazine that, in its infancy, it
was able to pass successfully through
the crucial, depression days. And,
NOW, RADIO-CRAFT has become
the second largest radic monthly
magazine in the country. Such suc-
cess is due in great measure to its
splendid, enthusiastic organization.

In this half-decade, RADIO-CRAFT
has attained a circulation far in ex-
cess of 50,000 monthly readers, com-
prising manufacturers, jobbers, radio
dealers, service men, radio engineers,
experimenters and professional set
builders. Present indications point to
a fair percentage of increase during
the next few months. What does the
future hold? Well, we're confident
of continued success.

We recall the early days when
only a handful of advertisers were
represented in the pages of RADIO-
CRAFT. Teday, we find an average
of 50 or more advertisers using space
regularly month after month, Many
of them have never missed an issue

since July, 1929.

The growth of RADIO-CRAFT in cir-
culation, in prestige, in editorial in-
terest, in value os an advertising
medium, is conclusively proved by
the results obtained by one of many
advertisers. The letter reproduced is AUTO-RADIO MUMBER
JUST ONE of any number of un- uly
solicited letters received from time 1t s G
to time. |t points out clearly the d d t
profits derived from advertising ex- Rq lo @af
penditures in RADIO - CRAFT — it
shows reader response to advertising
in RADIO - CRAFT —and it proves
leadership in the radio field.

Moco Camminacn $one

Advertisers and agencies are alert in
taking advantage of new, prosperous
markets. What greater prospects in a
constantly buying field can be found?

Where can a more active radio mar- A D
ket be established? We know bv L

confidential reports from other adver- . . e
fising accounts that results have Published by Continental Publications, Inc.

ALWAYS been good. Its maney T
invested wisely to bring dollar profits. 99 HUDSON STREET Cmtie e a0 ot T
Anraanga-A 14 Jraptoaty Patias A 3 Tk A € Snpet. Wird Nodthet®

THE PUBLISHERS. New York, N. Y. RADIOS LIVEST MAGAZINE




Browlecasting  Seatlons employ  inana-

gers, epngineers, operiators, installation

and gglntenance men for jobs paying
F up to $5,000 a year.

Bet servicing has pald many N. R. L

men $200 to $1.000 a year for thelr

spare time. Full time men make as
much as $40, $60, $75 a week,

Television,
opportunitles, is covered in my Course,

the comlng field of great

Somc Other Jobs
NR. Trains MenFor

Rroadeast Engineer.

Operiator in Broadeast Station.

Adrceraft Raddo Operator,

Operinor of Airwiay Reacons,

tiovermment Radio Operator.

Ship Operatar.

Serviceman on T.owd Speaker Systems.

Installation Engineer b Loud Speaker
Systems,

Sales Manager for Retail Stores,

Service Manager for Retail Stures.

Auto Radio Installation and Service-
man.

Televialon Broadeast Operator.

Television Engineer.

Set Rfervicing Fxpert.

at Home

MoeMonesy

I'll trainYou Quickly for

and full tlmeJobs o o

|Radio’s GOOD spare tlm‘
F

Why slave vour Jife away in a nututllre
Mail I:vn-upun Johy W h\ skimp, why scrape, trying
hay your 1=* I'H teain you qunl\l\ for

Hl’ F H EE the “\'i'-\\'l i the tiekl with a future
> BADLIEO, x40, L Ter 1 week tll.ll = what
Infurm-t’nn many  Radio Experts make, S ST S By
@ week oxtra money - that’s what many of
my  stwdents make in their  spare tine

shiortly after enrolting, My free bovk gelis
you about Radio's spare thme amd full time opportnuities—about my

tested  training-——dbout my students and gvedmges- -wlad they are
deing  and  making. Get this ook,  Be a Radio Expert, = The
Ruadio field i hig enengh 1o ahsorh many  wmore praperly trained
men.

Many Radio Experts Make
$40, $60, $75 a Week

spare tlme and full thine 1tudio Servicing, Operating Broadcast, Alr-
craft Radio, Commercial Land, Ship and Televigion stations. a Radio

service business of vour own, I'll train you for these and other
good jobs i the manufacture. sale and service of Hadio and Tele-
vision apparatus. aly "REE hook tells you ahout the many money-

making opportunities in Radlo.

Save- Learn at home in you_r"spare time

You den't have to keave home aml spend $300 to §$L0o} 1o study
Hidlio.  I'll"train you quickly and inespensively right In your awn
home and in your spare tme for a gowd Radie o, You don't need

a high sehool or college educatlon.  Many of my successful graduvates
dAlIn’t even finlah grade schoal. My amazingly practical 5u0-50 method
of training—haif with lessons, half with Radio equipment—gives you
hroad practlcal experirnce—makes learning at homme easy. fascinat-
ing. practical and rapid.

Many make $5, $10, $15 a week extra
in spare time almost at once

My bhook shaws how iny special triining, instruction material, plans,
fdeas, and my nineteen yvears' experience truining men for Readio
vareers  havied belped many students miake $2o0 to $1,000 a year
qulckly In their spare time, My Course is fanmous as “‘the one that
payd for itself.'

Your money back if not satisfied

Fm 8o sure fou will Lhe satlsfied with my training that 1 agree in
writing to refund every penny of your money if you are not entirely
satisticd with my Lesson and instruction Service when you finish.

Find out what Radio offers you

Act today. Alail the coupan. My 6i-page book will be sent free to
a ambltlous fellow over 15 yeurs of e, I tells about Radio's
o wrtunlties—explaing the eighteen star features of my Course—
L] v8 letters of what others are doing and making. There [g no ohli-
gation. Mall the coupon in an envelope, or paste it on a Ic post card.

J. E. SMITH, President,
Naticnal Radio Institute
Department 4-HX, Washington, D. C.

FREE: Radio Servicing Tips

Let me PROVE that my Course is clear. easy

to wndenstand and faseinating to study. Send

the conpon for a free Jessan, Trouble

h time in 1RO ALC and Battery Setw”
interesting losson Rives 137 wivs

To correct camnon Radio troubles, ]
am willlng to send this haok to

prove that you too can master /;
Radie- just as thousamls of othe &
fellaws have dane.  Many of (hen, A‘ &
withont even a grammar  sehool N
edicatkan,  and no Rallio ar .
teechnlral experlence. have lie- \'\ &N <
come Hadlo experts and now > o N

earn two or three
thelr furmer pav.
the coupob now

it
Mail

Here’s Proof

“Made $6000 in 2 Years’

“*Soon after the de-
presxfon  siarfed. ¥
found mysell withuut
a job, hut lu?'ls well

suu'lll

1o full time

Radio Servicing and 1 v
haie made over $i.0m
in_a Htile over two
—VM. SPARTIVE\‘T. Bplrn Radlo
Service, 93 Broadway, Newark, N. J.

‘“Made%i7 inOne Night”

Ui layn there’s a

Iheii ever b

fre 2 am_ b

and night.

1 made £17

43 1 had a tgug I|

struggle at flrat it

you fellows helged.me
hack in the race aml kept me going.””
=—WILLIAM MAKI, Creightion
Mine, Ont., Cdhaila.

*$500 a Year in Spare
Time"’

*Although dolng snare
time Radlo work only,
I hare averaged alout
$504 a year extra in
addiiion to my regular
income. Full time
Radio work would net
me many thinex that
amount,"' —EDW. H
FAWCETT. Slonkh
Road, Ladner, B. C., Canada

‘*Good Position, Good

Pay"
"1 am Chiel Operator
at  Radlo stallen

WSAK Thls 13 a
good posltlonwhil g o
pa¥. 1 have advanced

¢ In RRadlo rlent
. along. l recom-

nend N LT o
anyune who 4
w-nts tn be

siceessful in /

JOILN H\IDLK 'n»

3 Rroxey

h it

Nouthern

/

Dayten, Ohlo.

@‘3}

%Qo .




