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Exiled . . . off Nova Scotia’s lonely coast . . .

yet the world 1s his—at the turn of the dial

Like his father before him,
William J. Faulkner keeps
the lamps burning in deso-
late Devil’s Island light-
house.

Yet the isolation that his

wave Radio will take you
on thrilling voyages of dis-
covery. ..vou’ll hear scores
of foreign stations.

And as to your favorite

father knew is not his lot—
thanks to a new General
Electric All-wave Radio.

A General Electric All-

domestic programs ... no
other radio can bring them
in with such fidelity and bril-
liance of tone.

I— and for the expert . . .

Amateurs and those who are expert in radio, will appreciate the
l technical superiorities found in General Electric All-wave%adio. Note
these advances: Pre-selection. Dual tuning ratio of 10 to 1 and 50 to 1.
Band-spread tuning, with extra needle and individual scale, making
exact logging possible. High-gain, 6-watt audio system, feeding a
large built-in dynamic speaker. Adapted for use with double doublet
antenna, minimizing noise, and can be adapted for C. W. without
chassis changes. (Write for complete infermation.) Visual band indi-
cator shows frequency range in use.

Many superb standard, short-wave, and all-wave models, ranging
from $39.95 to $375. Prices slightly higher in the West, Mid-West
and South. Subject to change without notice.

See your nearest G-E Radio Dealer, or write the General Electric
Co., Merchandise Dept., Section R-8812, Bridgeport, Conn.
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GEE, THERE'S DJ C.IN
BERLIN, THAT'S THE TENTH
FOREIGN STATION
TONIGHT. RADIO 15
SURELY FUN.

HELLO, TOM,
HOW'S EVERYTHING? ||

OH, NOT SO GOOD BILL,
BUT I’ STILL HAVING FUN
PLAYING WITH RADIO,
HADD JCLAST NIGHT
ON A LITTLE SET 1 BUILT.
15 RADIO STILL YOUR K(,?H,am_,vou'nz SURE LUCKY.
HOBBY TOO ! -
S :

NO, TOM. I'VE BEEN TOO BUSY MAKING
GOOD MONEY OUT OF RADIO TG
SPEND TIME “PLAYING” WITH 1T,

T AM LUCKY, TOM, BUT You
HAD THE SAME CHANCE .
REMEMBER ABOUT A YEAR AGO
1 SHOWED YOou A BOOK FRom
NATIONAL RADIO INSTITUTE THAT
TOLP ABOUT THE OPPORTUNITIES
AND BIG FUTURE IN RADIO, AND
HOW OTHERS HAD SUCCEEDED
THROUGH THEIR HOME TRAIN-
ING? REMEMBER,| TRIED
TO GET YOou To ENROLL.
FOR THEIR COURSE WHEN

1 NOTICED YOUR SWELL CLOTHES
AND SNAPPY CAR. | THOUGHT

YOU HAD INHERITED A MILLION.
TELL ME ABOUT IT.

e

EVER MADE.

WELL, IT WAS THE SMARTEST MOVE {

I'M DOING SWELL. MARY AND
| ARE TO BE MARRIED NEXT MONTH. TOM,
WHY DON'T YOU SNAP OUT OF \T? DON'T
STAY IN THAT DREARY LOW PAY voB ALl
YOUR LIFE. RADIO 1S MORE THAN A
PLAYTHING. IT’S A BIG BUSINESS, ITS
YQUR OFPORTUNITY. TAKE MY TIP.
ISN'T TOO LATE. RADIO 15 $TILL
YOUNG AND GROWING.

T

THEN | CAN MAKE
REAL MONEY
SERVICING
RADIO SETS

OR MAKE GOOD MONEY
IN ANY ONE OF THE MANY
OTHER MEW AND GROWING
BRANCHES OF RADIO.
THERE'S NO END OF GOOD
JOBS FOR A TRAINED
RADIO MAN! YES,
SIR, I'M GOING TO SEND
FOR THAT FREE BOOK.

OR INSTALL AND '
SERVICE LOUD
SPEAKER SYSTEMS

YOU CERTAINLY
XNOW RADIO.
MINE NEVER

SOUNDED BETTER

N.R. 1. TRAINING
CERTAINLY PAYS. 1

JUST STARTED A FEW

MONTHS AGO AND I'M
MAKING G000 MONEY
ALREADY. THIS SPARE
TIME WORK 1S SWELL
FUN, AND SOON 1'LL

AND GET THE DOPE | .. BEALLSET
BROADCASTING RIGHT NOW/! Z—) FORA
XY cooo

STATION
- FULL
TIME
Jos A

MARRIED ON

OH,TOM ITS WONDERFUL—
TO THINK HOW FAST YOU'VE
GONE AMEAD SINCE YOU
WENT INTO RADIO. WE

NEVER COULD HAVE GOTTEN

WHAT YOU

WERE GETTING BEFORE.

QUR WORAIES ARE OVER,
I'M MAKING GOOD MONEY NOW,
AND THERE'S A BiG FUTURE
AHEAD FOR US IN THIS

LIVE WIRE RAD/O
FIELD.

HERE'S PROO

THAT N.R.I. MEN
MAKE GOOD MONEY

‘“Made $6,000 in 2 Years”’

“’Soon after the de{)l'ession started, I found myself

but 1 was ‘Wﬁ'l:l protécted with N. R
t rig] o
serviging and I have made over $6,000 in a

without a job,
training.

two_years
93 Broadway,

““Althoy
averaged
regular income.
mauny times that amount.”’—Edw.
Rd., Ladner, B. C

I swung

m. Spartivent, Sparty Radio Scrvice,
Newark, N.

3501

time Radio

full
i little over

N

“$500 a Year in Spare Time”’

gh doing spare time Radio_work only, I have
about

a vear extra in addition to my
Full time Radio work would net me
H. FFawcett, Slough
.. Canada.

FREE: Radio
Servicing Tips

Let me PROVE that my Course is
clear, easy to understand, and fascinat-
ing to study. Send the coupon for a
free lesson. ""Trouble Shooting in D.C.,
A.C. and Battery Sets.”” This iuter-
esting lesson gives 132 ways to correct
common Radio troubles. I am willing
to send this book te prove that you,
too. can master Radio—just as theu-
sunds of other fellows have done. Muany
of them, without even a grammar school
education, and no Radio or technical
experience, have become Radio experts
and now earn two or three times their
former pay. Mail the coupon now,

keﬁ;@ you start
a spare time or full time Radiol

service business Without Capital

> Hi

« for good spare time or full time
adio sets are only 259 to 409, etlicient. I will show

Many Radio Experts Make
$40, $60, $75 a Week

The world-wide us¢ of Radio sets has made hundreds of opportunities
Radio businesses. Many of the seventeen million R

you how to cash in on this condition. I will show you how to instali and service all types of receiving
sets in spare time. I'll show you how to make enough moncy while learning Radio to start your own
service business. Chl}. the coupon. Get my free book, ‘Rich Rewards in Radio.”” Read how
hundreds of N. R. L. men have made good money in spare time or full time businesses. 4
Many Make $5, $19, $15 a Week Extra in Spare Time While Learning /

The duy you envoll I send you directions for doing 28 Radio jobs common in almost overy
neighborhcod for spare time money. I give you plans and idexs that have made $200 to $1.000
4 year fﬁr many N. R. I. men in spare time. My Course is famous as ‘“The Training that puys
for itself.”” /

Get Ready Now for a2 Business of Your Own and for Jobs Like These H
In just ubout 15 years Radio’s growth has created over 300,000 jobs. Thousands more joh-Q/ s

will be opened by new Radio developments. Broadeasting stations use enginoers, ope Ac""\\
ators, station managers and pay up to $5,000 a year. Muanufacturers employ teste > e
inspectors, foremen, engineers, servicemen, buyers, for jobs paying up to $7.500 s &N
year. Denalers und jobbers employ servicemen, salesmen, buyers, managers, and D Py
up to $100 a week. My Free Book tells about these and other oppertunities QPQ K

Television, Short Wave, Loud Speaker Systems Included f o o S
There is opportunity for you in Radlo. Its future is certain. Television. short ,‘.\ &N
wave. loud speaker systems, ship Radio, police Radio, automobile Radiu. f ™ o
aviation Radio—in every branch, developments and improvements arve S
taking place. Here is a real future for thousands of men who really f ‘\" Z\\\\‘\\ﬁ P
kuow Radio—men with N, R, I. training. CGet the training that “3‘ RTONG
opens the door to good pay and success in this growing industry Pag & QQQ N

Flnd Out What Radio Offers You 5o S

I am s0 sure N. R. I. ean train you satisfactorily that I N o

agree in writing to refund every penny of your tuition
if you are not satistied with my Lesson and Instruction
Service upon  completion. Get my 64-page book f

facts, It’s free to any ambitious fellow over

vears of age. It tells you about Radio’s oppor-
tunities; about wmy Course; what others uare
doing and making. TFind out what Radio offers
you. No obligation. ACT NOW! Auil coupon
in au envelope, or paste it on a lc posteard.

J. E. SMITH, President
Nat’l Radio Institute, Dept. 4NR
Washington, D. C. 2
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Tnventions
-]
Aircraft Radio
®

Amplifiers

Short 1Vaves

®

HMeasuremernts

NEXT MONTH-

The January issue contains a
wealth of new material, including
Latest Developments and Future
Trends in Radio.

For the DX fan: The DX Cor-
ners are growing and bringing vou
the finest Short-Wave and Broad-
cast-Band information you can get
anywhere.

For the serviceman: Data on
Service Work, including Techni-
cal Methods and Hints on Run-
ning Your Business!
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MASTERP ECE 111

122 Stations from 28 Forez'gn Countries
212 One Week . .. all 5000 Miles Distant

Bing Crosby and Richard Arlen, each
using a Masterpiece lll, have broken all established
records for domestic broadcast and foreign short
wave reception. 122 stations in a week! 28 foreign
countries logged! Every station at least 5000
miles away! The Masterpiece lll, that | will build
to your order, will be fully as capable as the two
receivers used by these two famous people in
the Hollywood International DX Contest.

9 DO B

Masterpiece lll, by any standard of measurement,
by any kind of competitive tests, and in the opinion
of everyone who has seen it in action, we believe,
is the most complete, the most capable, the most outstanding
all-wave radio receiver ever engineered. It will not only out-
perform anything else in laboratory demonstrations, but is
positively and unconditionally guaranteed to out-perform any
other radio receiver in existence . . . right in your own home!

Greatest Foreign Reception Ever Heard

Masterpiece Il yields a volume and a quality of tone
on transoceanic reception under average conditions,
unbelievable excepting to those who have heard it. It
brings in with unmistakable identity those small, low-powered

SMURDO SILVER, INc.

3352 N. Paulina Street Chicago, U. S. A.

foreigners
that you have always
worked so hard to get, but never did hear.

‘ 4\.\
McMurdo Silver

Band Spread Tuning With New Watch Dial

MASTERPIECE 1l has more really new features than any
receiver brought out to date. Among them is the new watch
dial. Simply pull out the tuning knob and the second dial
pointer spreads out the crowded short wave band over the
full 180 degree scalel Masterpiece It provides actual
band-spread tuning over all four wave bands, making short
wave tuning just as easy as tuning on the broadcast band.

Everyone who has tuned and heard Masterpiece ill wants to keep it.
Columbia Broadcasting System heard it, tested it, then installed it as
official studio receiver in Chicago. You can put Masterpiece 1l to the same
tests, under your own reception conditions . . . without risking one cent of
your money. You can try it 10 full days, then send it back if you want to.
It's just as simple as that. Check the coupon and mail it at once, for par-
ticulars and full details of Masterpiece lll's most amazing specifications.

--------------------------------------1

I McMURDO SILVER, INC. ]
: 3352 N. Paulina Street, Chicagoe, U. S. A. g
1 Send me full particulars and specifications of Masterpiece lil. 1y
1
i 1]
B Nome e ]
1 1
1
0y STreet o i lreenedee o o o A e = [
1
1 L]
B Town. . oo st s i = = - = e 7 S1A1E e e s ]

------------------------------------—-J
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NEW FACSIMILE SYSTEM
Charles J. Young, research engineer
with RCA Victor, demonstrates newly
invented facsimile transmitter and re-
ceiver. He is son of Owen D. Young

Television Phones Planned
in Reich

BERLIN, GERMANY—The German
Post Office recently announced a spectacu-
lar plan for introducing television-tele-
phone in the near future. Trials have been
made between Berlin and Munich, with
satisfactory results, it is reported. Postal
authorities now plan the installation of
television-telephone  circuits linking the
Jarger cities.

New Tube Makes Speedy
Objects “Stand Still”

PITTSBURGH, PA.-—The new Ignitron
tube is a device, developed by Westing-
house engineers, that makes bullets, whiz-
zing through space and revolving airplane
propellers, spinning in high speed, appear
to stand still as if at rest. The light from
the device, pulsating at extremely high
speeds, “freezes” the objects so that they
only appear to be stationary.

Launching a Ship by Remote
Control

LONDON, ENGLAND—The new 20,000
ton steamship “Orion” launched at Bar-
row, England, started on its career by the
throwing of a switch in Brishane, Australia.
The Duke of Gloucester pushed a button in
Brisbane sending a signal by short-wave, to
England causing the ship to be launched.
This is the first time that a British ship
has been launched from the other side of
the world. However, ships of other nation-
alities have been controlled from a distance.
During the month of June, the Prime

Rapro News ror Decemsrr, 1934

and

Short but

the World Over

= == o PASHES

Interest-
ing Items from the
Month’s Radio News

NUMBERED CARPETS FOR
BROADCASTING

Scene in St. George’s Broadcasting

Hall, showing sectionalized and num-

bered carpets, that tell each artist just

ahere to stand for perfect microphone
technique

Minister of the Union of South Africa
launched a ship at Amsterdam, Holland,
by pressing a button at Pretoria, South
Africa.

Two-way Radio for Boston
Police Cars
BOSTON, MASS.—A mobile two-way
radio system was demonstrated recently by

engineers of the General Electric Company.
Modified forms of short-wave radio trans-

 mitters and receivers have been used in the

apparatus which is to be installed in the
Boston district. Policemen in their cars
may talk back to headquarters in this
latest tvpe of police radio apparatus,

A Versatile Clergyman

Believe it or not, but the man who
creates most of the comedy situations and
writes all the songs for Duck Salesman
Joe Penner (“You Nasty Man!”) is a
dignified, soft-spoken clergyman who in

At left:

contrivance for

\YAVATATATAYAR T - Vol

LATEST TELEVISION PICKUP

Top photo shows Philo T. Farns-
worth, young television inventor, ex-
plaining to Frank Shields (left) and
Lester Stoeffen (right), United States
Davis Cup Team players, his newest
devices for pick-up television scenes.
Below: The Rev. Henry S. Rubel,
also an old-time radio amateur, awho
writes funny songs and sayings for
Joe Penner

vears past has been a sailor on a min2
sweeper, a pioneer radio amateur of pre-
war spark days, a commercial brass-
pounder, a newspaper writer and an elec-
trical engineer " A more unusual combina-
tion of talents is hard to imagine. That
man is the Reverend Henry Scott Rubel,
of Highlands, N. J., a tiny fishing village
below Sandy Hook. As a boy in Cincin-
nati, Ohio, where he was born in 1898, he
had a roaring spark station under the call
letters 8EW and 8ZF. His study of elec-
trical engineering at the University of Wis-

SHORT-WAVES vs. MARCEL-WAVES

United States Army’s latest six-meter ultra-high-
frequency equipment operated by Lt. S. J. Keane at the
Signal Corps Station at Ft. Monmouth, N. J. Beloze: Not
a radio set, but simply the Beauty Doctor’s latest mechanical
making permanent acaves «without avires
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GERMANY’S MOBILE
BROADCASTER
Above: Looking in a win-
dow at the recording appar-
atus in  Germany's new
radio-relay  station. Top
right:  Hlustration  shoavs
chauffeur and announcer
rushing the microphone to a
sport event. At right: Rec-
ords being played in studio

902 mi; L
vélif OF SAFETY

consin was interrupted by the World War, VOICES OF SAFETY

in which he served as a chicf radio gunner. At right: Police Radio car equipped
He returned to Wisconsin in 1920, gradu- awith loudspeaker system for aarn-
ated in 1923 and then turned to the min- ing motorists and pedestrians of
istrv, graduating from the General Thco- Chicago «when they break traffic

logical Seminary in New York in 1926. rq_(/ulations. Below: The same type
of installation in Washington, D. C.

British Royalty Heard on
Radio Here

CHICAGO, TLL.—Ceremonies in which
the Queen of Great Britain named and
launched the liner, Queen Mary, at Clyde-
bank, Scotland, were rebroadcast to Amer-
ican radio listeners, recently. The Queen’s
voice and the shattering of the bottle of
wine against the ship and cheers of the
crowd were plainly heard through the
short-wave relay.

Short Waves from Vienna

VIENNA, AUSTRIA—The short-wave
transmitter OER2 now relays the official
Viennese program on all week days from
14 to 22 G.M.T. The transmissions take
place on a frequency of 6060 kilocycles with
a power of 250 watts of output power.

=

,LL
RADIOING FROM MOTOR VEHICLES

At left: First broadcasts from a street car,
through WTAM. At right: Japan’s Police Chief
testing mew radio patrol car, in Tokio

www americanradiohistorv com
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N AXL
Co

A

Complete Manval |
For Service Men

e
@vmﬁ ‘

—
r APPROVED
RADIO
PRODUCTS

are designed to m:e} the \
| most exacting radio e
g i \ quirements and are made (R

to give reliable and last- |
L ing service. Y
\ All parts
fully guaranteed
E %
L Yaxley
‘Manufaciuring Co.

Division of
P.R. Mallors & Co.. 188

Indianapolis, U.5-A-
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You Need the Kit
~ You Need the Tool
You Need the Book

Service men throughout America have her-
alded the appearance of a kit of six Yaxley
Volume Controls that will service more
than 2500 sets as the greatest advance in
volume controls that the industry has ever
seen. Service men in practically all States
of the Union are saving time and making
money with the beautifully finished Yaxley
Wrench which is given FREE with every
order for a Yaxley kit or in exchange for
six tops from any Yaxley Control cartons.

e e e e e i, St e e e e . s e, s e

You can’t afford to be without the kit—
you can’t afford to be without the wrench.
And youw’ll certainly want your free
copy of the Yaxley Replacement Volume
Control Manual — the most complete
and authoritatively accurate service
manual ever published, which tells all
about the 30 nmew Yaxley Replacement
Volume Controls that will service 98%
of the 3200 set models now in existence.
Mail the coupon now!

YAXLEY MANUF ACTURING COMPANY, INCORPORATED
Division of P. R. Mallory & Company, Incorporated

Indianapolis, Indiana

Cable Address: Pelmallo

[ Please send free copy of Replacement Manual
[0 I enclose 6 carton tops for FREE, Wrench

Controls) for Kit of 6 volume co

|
I
]
]
; [JT enclose $3.60 (which is 40%
I
|
|
|
l
L]

LYATATAVATAY AR =TI, - V. L,

less than regular list price of Individual
ntrols which entitles me to FREE Wrench.
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RADIO INVENTIONS

(The Editor—To Yaz{)

There is more misinformation than correct data circulated around, about
inventions and patents, than for most other things that men have to deal
with. To protect radiomen who are our readers from the folly to which
some of this bad information may lead is a duty assumed by the Editors

of radio progress going. Hardly a new receiver
is brought to production without one or more
original ideas being incorporated in its make-up. The
same holds true for transmitting apparatus, where im-
proved efficiency, quality of transmission and power are
items that the engineers are constantly bettering by new
methods, many of which must be classed as inventions.
And there is hardly a radio experimenter who, at some
time, has not had at least a germ of an idea pass through
his mind that might open out into an important new
invention. But the lay mind has been filled with a
lot of misinformation and bunk regarding inventions
and patents. Inventions a¢re important and patents do
give the best kind of protection for really good and new
ideas. But often the uninitiated is led to believe he
can make a million dollars from an idea that may be
absolutely worthless.
Your Editor believes that the “truth regarding inven-
tions” should be told and should be told convincingly,

NEW inventions are the cogs that keep the wheels

unhesitatingly and truthfully, especially in this field
where invenzions are so important and where they can
be made so easily. Such questions as: “Is my inven-
tion or idea worth money?” “Will it do the work for
which it was intended better than the older ideas or
apparatus?” “Will it find a worth-while commercial
market?” “How may I protect it while I am working
on it?” “Is it worth patenting?” “How may I get a
patent?” “What protection will the patent give me?”
“How may I proceed to market, sell or license my inven-
tion?” These are questions which are important for
any radio man or any inventor to be able to answer—
correctly. And the answers to these questions are what
your Editor believes should be placed at the disposal
of Rapio News readers. And truthful, unequivocal facts
are what our readers are getting from the pen of one
of the world’s authorities on these matters, himself an
inventor anc developer of many new and important ideas
of his own and others. Start today and read and reread
carefully this important series (Continued on page 375)

AN INGENIOUS INVENTION FOR LIFE TESTING RECEIVERS

This rather complicated piece of apparatus tests all the wearing parts of the receiver,
giving it a number of years' service in a feaw hours.

forth and generally wcears it out quickly,

shakes 1t, turns the dials back and
An tmportant invention

for the radio production department

335
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secondary position
by some other pat-
ent owned else-
where?” Finally, the
fourth query is:
“Will it really
work?”

The matter of
market (or other)
value usually can be
settled by a little
honest and search-
ing thought, or by
a few inquiries in
trade channels. The

EVERYONE AN INVENTOR

Nearly every experimenter in radio
at some time or other inwents some-
thing, even though it might be such
a simple thing as a new kind of a
dial or an improvement on a dial

Part Two

By E. E. Free, Ph.D.

IN the first article of this series, pub-
lished last month, the effort was to
explain what kinds of protection an in-
ventor may expect for the children of
his brain. One conclusion was that
before a patent is applied for, or even
considered, a first step should be to de-
termine as surely as may be possible
whether or not the supposed invention is
useful and valuable enough to justify the
expense of a patent or of anything else.
The cost of patents may range from
about one hundred dollars to many thou-
sands of dollars, depending upon the care
with which the patent case is prepared,
the difficulty of preparing that case and
prosscuting it before the Patent Office,
and upon the experience and fee scale
of the patent attorney employed. Even
a hundred dollars is a lot of money now-
adays. Before it is spent one should be
sure that the expenditure is advisable,

WHETHER or not an invention
is patentable is not the impor-
tant point. As explained in our
previous article, virtually anything is
patentable. The first essential to be
considered is whether the invention is
worth patenting? To determine this
the inventor must ask of himself and of
his invention, it seems to me, four im-
portant queries. First is: “Has the in-
vention an available market or other
means of commercial utilization?” Sec-
ond is: “Is it really new?” Third is:
“Is the invention blocked or reduced to

question of newness
and that of possible
interference from
other existing patents usually can be
determined by similar trade inquiries
or by some search of printed literature.

The last and most important query,
whether or not an invention really
works, usually requires test or experi-
mentation. 1t is foolish to begin any
kind of patent application until this has
been determined, not by guesswork but
by unquestionable evidence.

The matter of a commercial market
is usually the first thing to inquire
about. If there is no visible or prob-
able market, it is nonsensical to carry
the matter further. Patents sometimes
are taken out by large corporations for

Rapio News ror Drcemser, 1934

ST AL

This is the second of the new series
Rap10o NEWS readers and explaining
tions and patents.
whereby the inventor can determine
spending time and money on.
facts about getting patent protection

The present

their problematical value in an unfore-
seen future. But for an individual this
is like avaiting to be famous after you
are dead. It may happen, but the reci-
pient of such postponed benefits is not
likely to be much interested.

Because of the relatively short life of
a patent, it seems to me merely com-
mon sense to insist that its commercial
value shall be something already defi-
nitely in sight, not something to be
hoped for in some imagined future: I
do not recall ever having seen or heard
of an invention patented for unseen fu-
ture needs and which turned out to be
really valuable.

Nine times out of ten, the decision
whether or not an invention has a mar-
ket can be made merely by common
sense. The United States Patent Of-
fice once issued, I am informed, a pat-
ent on an automatic apparatus for tip-
ping gentlemen’s hats. A clockwork
mechanism was placed inside stiff hats
such as high silk hats or derbies and
was operated by a pendulum. When-
ever the owner’s head bent forward in
a bow the hat rose automatically and
presently settled back into its place.
Not much common sense should have
been needed to see that such an inven-
tion was commercially foolish. Most
men prefer to tip their own hats.

In the radio field, it would be simi-

AN INGENIOUS MACHINE FOR RECORDING ECHOES

8. 8. Kirby, associate physicist in the Radio Department of the Bureau of Standards,
operating a machine invented to record radio echoes. Number 1 is the receiver,
number 2 is the converter and number 3 is the recording oscillograph
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INVENTORS

of articles written exclusively for
many little-known facts about inven-
method
i1s worth
Installments to come will give the
for your ideas and cashing them in

installment outlines a
whether or not his idea

larly foolish, nowadays, to patent a new
way of adjusting the cat-whisker on the
surface of a detector crystal. Radio
has moved so far in advance of this
once well-known technique that I sus-
pect many of my readers may not even
know what I am talking about.

Among inventions more in line with
modern techniques or with habits of
present-day people, decision as to com-
mercial value may be more difficult.
The chief rule is to be completely criti-
cal and “hard-boiled” about one’s own
ideas. Try to look at vour own inven-
tion not with the foud eve of a father
who hopes to make much money if the
child grows up, but with the cold and
billious eve of the banker who is asked
to lend money to send that child through
school and who is promised nothing by
way of security except the child’s hope
of success.

T have found two devices of value to
prevent fooling one’s self. One is a
formal rule. 1If an article or process
already has some one waiting to buy it,
with real money instead of hopes, it is
worth while to try to develop the tech-
nical side of that article or process.
Again, if an invention is completely
ready for manufacture and marketing,
it may be worth while to try to find or
to develop the market for it. But if
any idea still needs otk technical de-
velopment and market development,
that is a good idea to let alone! There
may be exceptions to this rule, but proi-
itable business seldom is done on excep-
tions. It is done on averages.

The other insurance against self-
deception s to make a superficial bul
actual market inquiry. If your inven-
tion is something which large corpora-
tions might use, ask one or two of them
whether they would be interested. No
corporation will offer to buy, or even
to study. vour invention “sight unseen,”

e e — — 2

Follow This Series

ON'T be discouraged if Dr.

Free tells vou some startling
facts uncovering the “bunk” gen-
erally prevalent regarding inven-
tions. Follow his series and learn
the real facts that may enable you
to make real money out of good
inventions and to save vou from
| spending money on poor ideas.

but a reasonably
good judge of
human nature
usually can tell, from the kind of replies
you get, whether anybody really is in-
terested or whether your correspondents
merely are being polite.

If your invention is something to be
sold to the general public (or to some
fraction of it such as the radio public),
ask typical individuals whether or not
they would buy the thing you hope to
produce.

Don’t get mad if they say “No.”
That is precisely the information yvou
want! Don't nurse any idea of reform-
ing the public or converting it to your
point of view; of “creating” any de-
mand which does not already exist.
These things can be done, but they are
tasks for persons or organizations with
patience, skill and enormous capital. A
cardinal rule, which should be tacked
on every laboratory wall and slipped
under the glass top of every business
man’s desk, is this: Unless you already
have made at least a million dollars in
some merchandising activity do not
imagine yourself competent to make the
public buy any article or service that
it does not already want!

In the first article of this series I said
that one common mistake of inventors
is to imagine that people are trying to
steal their inventions. Perhaps an
equally common one is to disbelieve or
explain-away discouraging advice. Some-
one who tells vou that vour invention

A FAMOUS INVENTOR

Thomas Alva Edison pictured in the
days of his first success awith lis talk-
ing cylinder, the forerunner of the
phonograph. He awas sure his in-
vention would be useful and that led
him to carry through with the enor-
mous amount of wwork necessary fto
perfect and protect it

is no good may be wrong about it, but
this is unlikely. Most people like to
please others. If you ask an acquaint-
ance, or even a stranger, what he thinks
of the value of vour invention, the
easiest reply to make is that it “looks
valuable.” Only the rare individual will
go out of his way and run the risk o!f
your displeasure or anger by telling you
an unpleasant truth. You must learn,
therefore, to judge your answerer’s real
opinions more by his manner and
phraseology than by what he actually
says. And you must give much more
weight to wnfavorablc advice than to
the favorable kind.

To decide the second point, of
whether or not your invention is really
“new,” the best guide is acquaintance
with the art or science in which the in-
vention lies. People do frequently make
valuable inventions in fields in which
they are not themselves expert. Farmers
may invent * valuable machine tools.
Mechanics may devise improved ways
of farming. (Continued on page 330)

DO YOU REMEMBER WHEN IT WAS FIRST USED?

It is rumored that anyone who can prove the wse of a wolume control, or other
wariable resistance unit om achich acas combined an a.c. power snap switch
controlled by the same knob, and in use before September, 1927, avould have made
Can you prove it?

a discovery acorth considerable mouney.
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REAL BROADCAST EQUIPMENT
Students enjoying facilities offered by

extensive laboratory and broadcast
equipment at the Capitol Radio En-
gineering Institute

By Zeh Bouck

AKING a living in radio in-
volves the fundamental factor
of training. As in every other

line of endeavor, the one who knows
his job best will, ambition and applica-
tion being equal, forge ahead. In radio,
it being essentially a technical field,
specialized training is indicated in all its
subdivisions. In the order of the num-
ber of students receiving instruction for
definite radio jobs, the field can be
more or less arbitrarily subdivided into
—Radio Servicing—radio operating—en-
gineering and miscellaneous, which last
covers sales, factory work, writing and
executive positions. That more radio
students are going in for servicing than
for the other related efforts, can be
explained by the facts that the possi-
bilities are relatively unrestricted, an
independent and profitable business is
practically assured to the intelligently
ambitious, and there are practically no
limitations imposed by age or previous
education.

From the experience of the writer,
which includes ten years of intimate
contact with servicemen all over the
world, the following tabulation of the
manner in which special training for
radio service work has been acquired,

would seem justi-
fied:
Correspondence
schools.. ... 30%
Resident ser-
vice schools 20%
Residence
training as

part of reg-
ular schooling-—manual training, )
etc. ....... e, 39,
Total specially trained.......... 75%
Self-trained ................... 25%
100%

Self-trained radio servicemen are re-
cruited from the ranks of commercial
operators, amateur operators, and radio
fans and experimenters who have taken
their hobby seriously enough to look
into it and find out what makes the
wheels go round. Of course, the average
commercial operator is the product of
a training school where the fundamen-
tals of radio have been well inculcated
—though many are graduated directly
from the files of amateurdom.

It may be stated right here that one’s
training as an amateur provides the fin-
est foundation for any sort of radio
work—from servicing to engineering.
The amateur is exceedingly well-in-
formed on things radio, because learn-
ing is a pleasure. His heart, as well as
his ambitions are wrapped up in radio.
Many of today’s foremost engineers
were amateurs ten or twenty years ago.
But the percentage of school-trained

EXPERT EDUCATIONAL AIDS

At left: The advisory board of the
Radio and Television Institute in ses-
sion. At right: View of the instruc-
tion department avhere lessons are
graded and technical queries are an-
savered at the National Radio Institute

Rapio News ror Drcemper, 1934

EDUCATI

"MAKING

Part One

men over the self-trained is steadily in-
creasing—a consideration of some sig-
nificance, though it may be partly
explained by the fact that relatively few
radio-service ‘courses were available a
decade ago.

Resident training has some distinct
advantages over that by correspondence.
The intimate contact with the instruc-
tor, the association with students facing
similar problems, the completeness of
equipment and the discipline are all
conducive to a rapid and thorough as-
similation of knowledge. The average
cost of a resident service course is
$75.00, while that of comparable train-
ing by correspondence averages $112.00.
There are some exceptions, naturally,
but where the resident course is much
higher than the correspondence training
(as in the case of the Capitol Radio
Engineering Institute) it is because the
resident student receives an altogether
different and more intensive instruction.

Unless the student is so fortunate as
to live at home within walking distance
of a residence school, the costs of com-
muting, or living expenses must be
added to the price of tuition. This will
necessarily vary (with the taste and
habits of the individual) but the min-
imum costs will seldom be lower than
those calculated by the Dodge’s Tele-
graph and Radio Institute, Valparaiso,
Indiana, of $4.75 per week, for fur-
nished room and board. Also, the ma-
jority of prospective servicemen are
forced to make a living during the
period of study—usually on a day-time
job, which eliminates them as possible
students in most resident courses. How-
ever, some schools, such as the New
York City Y. M. C. A, provide evening
instruction for such cases.

Where residence attendance is physi-
cally inconvenient or impossible, re-
course must be to home-study. This is
a thoroughly tested and effective method
of attaining a radio-service education.

wwWw-americanradiohistorv.com
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IN RADIO”

S

It.is the opinion of the writer that,
despite the great advantages of class
and laboratory attendance, the student
who satisfactorily completes a modern
correspondence course, has every bit as
much chance for success as the graduate
from a resident school. This is becausc
the home-study serviceman has macde
good altogether on his own—without the
moral support of the class and the dis-
cipline of the instructor—and has dem-
onstrated a conscientiousness and appli-
cation which augur well for his futurc
work.

The correspondence schools are mak-
ing every effort Lo compensate the desid-
crata of home-study, as well as to pro-
vide features not found in residence
courses. The lessons in the various
courses inspected have been carefully
and intelligently prepared. We have
every reason to believe that the student
exams. arc thoroughly .and conscien-
tiously corrected by the distant instruc-
tor. The regular instructing staff is

usually supplemented by a technical (or
consultation board) composed of com-
pelent engineers whose vital function is
keeping the course up-to-date!

Most of the correspondence schools
endeavor to make up for lack of lab-

The Serviceman

d Making the most of one’s ability
and pocketbook in securing ade-

quate training for specialized radio J‘},
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%2

oratory f{acilities,

jobs. This month’s installment to a slight extent.

N ; : by furnishing
covers the problems outlmcd' in e B
thousands of letters from service- cient for a course

e of experimental

A men readers to the Editor work N R. 1. for

instance, provides

five kits of parts,
from which oscillators, vacuum-tube
voltmeters, ohmmeters, etc, can be
made, and which, following completion
of the course can be built-up into sev-
eral pieces of permanent test equipment.
Somewhat similar apparatus is included
in the correspondence course of the
Radio and Television Institute. An ex-
ception to the rule of furnishing equip-
ment is the Capitol Radio Engineering
Institute. As over ninety-five percent
of the 1500 students enrolled with this
school arc already engaged in making a
living in radio, it is justly assumed
that equipment and facilities are avail-
able. As a matter of fact the outfils
supplied by the other schools do not
comprise a complete radio laboratory
(nor are they intended as such), but
should always be supplemented by ad-

ditional equipment as the student
progresses.
The majority of correspondence

SOLVING YOUR PROBLEMS

At left: An educational meeting of
instructors and department lheads at
the National Radio Institute aweekly
meetings for solving new student
problems. At right is the steno-
graphic department at R. T. L.

INSTRUCTION IN SERVICING

Resident students at the New York

Y. M. C. A. getting practical experi-
ence in service acork

schools devote a part of their courses to
the merchandizing end of servicing—
sales promotion, publicity advertising,
ctc. Again C. R. E. I is an exception;
as President E. H. Rietzke writes:
“When a serviceman enrolls with us,
we assume that he has a mechanical
knowledge of his profession, that he
has access to service manuals and that
he keeps up with current publications
and trade papers. Our idea is to take
him from that point and give him a
practical technical education in his
profession.”

The correspondence schools, as a rule,
go in for mathematics a bit more exten-
sively than the resident courses. The
regular course of the Capitol Radio
Engineering Institute carries the student
through algebra, trig and geometry.
N. R. I. ordinarily includes only alge-
bra (but further instruction is avail-
able); and the same holds for R. T. 1.

The correspondence schools nuintain
a consultation service which becomes
available immediately upon matricula-
tion, and continues, ad wnfinitum. This
is often of considerable benefit to the
serviceman after the completion of his
course and when he is confronted with
unusual problems, technical and other-
wise, out in the fieild. The National
Radio Institute has oragnized an Alumni
Association, (Continued on page 388)
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RADIO iz

INSTALLATION
(Recei“ver

Radiomen! Are you ambitious?
something of a new field in radio
series of articles on aircraft radio,

who will tell RaApio NEwsS
tunities awaiting radiomen and

Photo Courtesy dero Digest

MOUNTED IN THE FUSELAGE

Here is a clear illustration of modern

methods of mounting a remote-control

radio receiver in an airplane. Note
the anti-vibration supports

fl'\HERE is a new and important

field opening in the radio indus-

try — Aircraft - Radio. Further
progress in flying, both commercial and
private, is inseparable from greater use
of radio aids, on the ground and in the
air, from communication, navigation,
and even in making a “blind” landing
without seeing the ground.

Progress in American aviation, and
especially. in private flying, is inevitable.
Most people like to fly, many own their
own airplanes, and it can be confidently
predicted that within five vears a hun-
dred thousand airplanes will wing their
way back and forth over our country.

The airplane of today is reliable me-
chanically, comparatively inexpensive,
and easy to fly—in fact, flying in clear
weather is easier than driving a car—
and the chief deterrent in the path of
more popular adoption of this unsur-
passed means of transportation by po-
tential airplane owners has so far been
the difficulty of navigation wnder ad-
verse weather conditions.

Several radio aids to flying have been
developed, mainly by the U. S. Depart-
ment of Commerce, and are now avail-
able to all users of our sky lanes whose
airplanes are equipped with radio. Fair
weather or foul, radio makes it simple
for a flyer to follow his course accu-
rately, keeps him informed of weather
conditions, and can even guide him to a
safe landing on a fog-glutted airport.
Today, every air-liner carries radio
equipment, and private fliers are install-
ing radio apparatus in their ships as

TYPICAL RADIO FOR PRIVATE PLANES

Figure 1. The installation of radio for a private airplane, including the antenna,
the receiver, the control unit, the power supply and the awiring. Figure 2 across
bottom of both pages
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fast as the low cost of the installation
and its inestimable benefits are brought
home to them. Our Government, as
well as private companies, are investing
literally millions of dollars in aircraft
radio research and equipment; many
more millions will be spent, because
radio is vital to aviation.

The need for trained radio men fa-
miliar with aviation is already felt. A
great opportunity beckons to the radio
engineer, the radio operator, and the
serviceman. The alert radio man will
find that time and effort which he mav
now invest in becoming thoroughly fa-
miliar with aircraft radio installation
and service will soon pay him handsome
dividends. At your local airport, right
now, there is enough work to make it
worth your while.

An aircraft radio installation must
possess the following characteristics:
(1) it must be compact and light in
weight. yet rugged; (2) it must be sen-
sitive, selective, and clear in speech re-
production; (3) it must be consistent in
operation at all engine speeds and rea-
sonably independent of weather condi-
tions.

The first characteristic is already
taken care of by the designer and the
manufacturer. Modern aircraft receiv-
ing sets weigh 30 lbs. or less, including
the receiver, the remote control, and
the power supply unit, but excluding
the antenna system and mountings.
This compares with 50 Ibs. and more
but a few years ago. The only ijtem
here under the direct control of the
serviceman is the antenna system and
the mountings; their ruggedness must
under no circumstances be sacrificed for
a small saving in weight.

Aircraft receivers of today are ex-
tremely sensitive, capable ol reproduc-
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AIRCRAFT

AND SERVICE
Lustal /atio;z)

Here 1s a chance for you to learn
application. This is the first of a
by an authority on the subject
rcaders of the many new oppor-
give them the technical informa-

will need

Roberts
One

ing Taithfully signal intensities as low
as 2 microvolts; and possess a high de-
gree of selectivity, usually in the order
of 10 kilocycles. Higher selectivity
would be impractical from the operat-
ing standpoint, even with a high gearing
of the tuning condenser. These factors,
once again, are in the hands of the de-
signer and the manufacturer.

The most vital factor of all, however
—the reliability of the complete in-
stallation, and clarity and consistency
of reception—are almost entirely in the
hands of the serviceman. The task of
the serviceman is to select and make
the best installation of a particular set
in a particular airplane, to perform a
specific service.

It is a bad policy to spare money on
aircraft radio. Like a parachute, it is
relied upon in an emergency! A poor
radio installation is worse than none
hecause it may Jull the pilot into a
false sense of security and send him
through weather which he would not at-
tempt to tackle without a dependable
set in which he could place complete
confidence. There are many aircraft
radio sets commercially available, care-
fully designed and well built. The se-
lection is governed by the particular
function which the set will be called
upon to perform, and by the power sup-
ply most easily available in the air-
plane.

Radio in aviation is used for: (1) re-
ceiving weather reports and course indi-
cations from radio range beacons; (2)
two-way communication with ground
stations and ships in flight; (3) “blind”
landing; and (4) broadcast reception
for entertainment. The majority of pri-
vate airplanes need only carry receiving
equipment. transmitters being generally
costly and heavy. A receiving set alone

341

is amply sufficient
for safety in all or-
dinary private fly-

LEARN RADIO FOR AVIATION

Many opportunities axcait the radioman in the aviation

ing. field if he has the training to enable him to cope with

The power is
usually supplied by
the standard 12-
volt aircraft battery, which is a part of
the ignition system of most airplanes.
Higher voltages are supplied by a “B”
eliminator, or a dvnamotor. Some re-
ceiving sets are designed to operate on
12-volt dry cell supply, and even on
6-voit supply. The “B” eliminator, if
properly constructed and shielded, is
generally quite satisfactory, and suffi-
ciently reliable. Nevertheless, it is a
good practice to install the “B” elimina-
tor where it can be reached by the pilot,
as the “B” eliminator will occasionally
stop, and a sharp tap by hand is some-
times required to restart it. The dyna-
motor has usually been the preferred
type of high-voltage supply, as its
operation is rotary instead of vibratory,
the construction is sturdier, and there
is no possibility of electrical interfer-

the many irregularities of installation and repair

ence because of radiation leaks. How-
ever, in extremely cold regions, where
tlying is usually done in sub-zero tem-
peratures, the “B” eliminator installa-
tion is to be preferred. The lubricant
in the dynamotor, at very low tem-
peratures, sometimes congeals to such
an extent that the dynameotor shaft
fails to turn over, rendering the radio
useless.

Unless the set is designed to operate
on a dry-cell battery supply, a suitable
generator must be provided. Some air-
plane engines have engine-driven gen-
erators as standard equipment; if not,
one should be installed. In general,
engine-driven generator installations are
to be preferred to the wind-driven type.
The latter are more expensive, more
difficult to (Continued on page 3386)

STANDARD AIRCRAFT RADIO APPARATUS

This illustration gives an idea of awhat the receiver, at left, the remote control

unit, center, and the pozcer unit, right, look like.

The text of the article describes

such an installation
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ANALY:
MODERNIZING

(The Jewell ]99)

This simple, low-cost method of
modernizing the popular Jewell 199
is also applicable to other testers

E.J. Sampson

e E'\HIS Jewell model, popular and
commonplace as it was some five
years ago, is now quite out of

date, since the circuits of six- and seven-
prong tubes cannot be analyzed, let
alone the five-prong pentodes, Wunder-
lich, etc. About 18,000 of these set
analyzers have been rendered obsolete
by the invasion of new tubes and cir-
cuits. However, it is unnecessary to
junk these set testers. In fact a very
useful and up-to-date set analyzer can
be casily made from the Jewell 199 with
but little effort and for less than $7.00
cost.

After revamping, the analyzer will
measure current in any tube circuit on
any of the following three scales: 0-1.2,
0-12 and 0-120 milliamperes d.c. As
for voltage measurements the new de-
sign permits the potential difference be-
tween any two possible combinations
of tube elements to be measured on any
of the following ranges: 0-6, 0-30, 0-60,
0-120, 0-300 and 0-600 volts d.c. as well
as 0-4, 0-8 and 0-16 or 0-160 volts a.c.
Also the resistance between any two cir-
cuits or any circuit to ground or chassis
can be measured on the 0-100,000 ohm
ohmmeter connection; and any tube
having a control-grid cap can be given
a transconductance or miutual conduct-
ance merit test by pressing the “‘grid
test” button.

The revamping of this tester is made
particularly easy and inviting by the use
of the same panel as originally supplied.

COMPOSITE
4-~5-6
CONTACT SOCKET

Rapvro News rvor Drcemper, 1934

However, this does not necessitate a
flock of analyzer panel adapters to ac-
commodate the various tubes even
though the old panel has room for but
one socket. In fact only one panel
adapter is used, this being the newly
developed Alden 9C7, (shown diagram-
matically in Fig. 1) which is used to
receive all four, five and six prong tubes.
In this new adapter, the special silver
plated contacts are shaped like tuning
forks, and their design successfully
banishes the problem of bent tube
prongs. The contacts are laminated
and nested in solid molded pockets to
prevent any possibility of a short cir-
cuit which has until now been a weak
point In composite sockets. However,
with this perfected contact and its
idealized insulation the composite socket
or adapter is the logical unit for sim-
plicity, compactness and low cost. The
two seven-prong based tubes are ac-
commodated directly in the panel
socket. This socket is the Alden No.
477E which has the proper diameter
and mounting hole spacing to exactly re-
place the UY five contact socket origin-
ally mounted in the Jewell 199. In case
a panel is encountered which has the
socket molded in as an integral part, it
will be necessary to drill and file out
this socket for replacement with the
composite seven contact type.

To obtain the flexibility and complete-
ness of circuit measurement facilities in
the limited space available wherein only
one jack In each tube circuit permits
resistance, voltage and current tests,
use was made of the new Alden series
circuit-opening jack, No. 102]J. This is
a unique device since the insertion of a
I%-inch banana plug simply makes con-
tact whereas plugging in a ¥§-inch dou-
ble circuit plug automatically opens the
circuit. contacting the two circuit term-
inals so formed for current measure-
ments or break-in tests.

Although this description applies spe-
cifically to the Jewell 199, owners of
other popular set analyzers such as the
Supreme Diagnometers, Weston, Jewell,
Day-Rad, Sterling, Readrite, Mack, etc.
set testers will be glad to know that
the general method can be easily
adapted to their particular instrument.
First, replace the present panel socket
or sockets with the 477E and 9C7 or
the 477E and 456E composite sockets.
Secondly, replace the old analyzer plug
with a modern small seven-prong lock-
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ing plug and eight-wire cable like the
907WLCA. Thirdly, mount the row of
circuit jacks in some open space on the
analyzer panel and wire the cable to the
jacks. Finally, connect the output leads
of the meter after they have passed
through the range adjustment means
whether it be by push button, rotary
switch, plug and jack, or what not, to
the two or more meter circuit jacks
which are then connected to any of the
circuit jacks desired by means of the
jumper leads and current plug described
later.

Now for the actual procedure with
the Jewell 199. First, the two meters
are taken out and then every piece of
wiring is unsoldered and removed. Next,
the bottom row of binding posts is
taken down as well as the binding posts
marked “4%% volts”, The jack switches
controlled through the “long lead” and
“short lead” holes are dismounted as
these are not required in the new tester.
Then the two moulded plates covering
the push button switches are taken off,
so as to get access to the two spare
push button holes which are molded
nearly through from the back of the
panel just below the bottom push but-
ton on each side of the tester. A quar-
ter-inch drill is used to clear through
these two holes. Likewise, the row of
holes at the bottom of the tester pre-
viously occupied by binding posts are
drilled out to a quarter-inch in diameter.
Two more spare holes, molded nearly
through, will be found on the back of
the panel just to the left and right of
this bottom row of holes. These two
holes are also drilled out with the quar-
ter-inch drill, as are the four holes at
the top of the panel marked “long lead,”
“short lead,” “-4.5 volts” and “—4.5
volts.”

At this point the engraved markings
on the front of the panel may be
changed to suit the new analyzer. Black
fender enamel is good for this blacken-
ing-out operation. As shown in the
front view of the revamped tester, the
circuit identifications just to the left of
every push button are blacked out. The
captions at all of the binding posts are
also painted out. The words “LONG
LEAD” are painted out and when the
paint has dried “ADJ. OHMS” is let-
tered over it with white ink. In a simi-
lar way the 60 before M.A. is changed
to 1.2. The wording “BOTH 300 M.A.”
is painted out as the new maximum cur-
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rent range is 120 M.A. which is read
by the fourth push button down from
the top on the right hand side of the
panel face. The “v” after “120" at this
button is changed to “M.A.” and this
completes the panel changes.

The next step is to mount the jacks.
All of the nine jacks in the lower row
are molded in red but they are not all
exactly alike. Three of these jacks arc
Alden type 100JR. These are the first,
fifth and sixth from the front right and
are identified with mats marked blank,
“4” and “3” respectively. The remain-
ing six jacks in this bottom row are
Alden type 102JR and are marked
ICAP’C7 ‘K1’7} ‘(2’77 ((5777 ((6)) and ¢K7H
reading from the left. Each of the
above jacks comes complete with a hex-
agon nut, insulating washer, lock washer
and solder lug besides ten identifica-
1i011 ITI“IS, {1’!’ “2,” ((3’)7 “4,)7 4(5’)} “6]7’
“7,7 “CAP,” “OHMS” and blank. The
mat bearing the particular circuit num-
ber or name applying to the jack in
question 1s used under the molded head
of the jack, while the other mats are
discarded. Next a 100J and a 100JR
jack are used respectively above the
“CAP” and “blank” jacks in the bot-
tom row. After these jacks are fixed
in place the molded push-button switch
covers may be reassembled. Then the
101] phone-tip jack with the “CAP”
mat in place is assembled to the left
of the socket hole. The two remaining
100JR jacks, with the “OHMS” mat
beneath each are mounted where the T%
volt binding posts were on the jold
tester. This compleles the assembly of
the jacks.

The double seven-contact socket is
now mounted in plice of the old UY
style found in the tester. A small 1000
ohm rheostat is mounted to the right
of the panel socket. Any make yolume
control or rheostat having the/ neces-
sary small size is suitable for this part
as 1t dissipates but a thousandth of a
watt. A picce of light gauge brass suit-
ably drilled and clamped under one of
the socket screws will conveniently
mount this ohmmeter adjuster.

The various resistors salvaged from
the old tester are now mounted in place
as shown in Figure 2, the rear view of
the panel. The fixed resistor in series
with the ohmmeter adjuster can be a
4000 ohm extruded carbon style as ac-
curacy 1s not important here. However,
the resistor marked 2.10 ohm should be
accurale as this is a current shunt. Al-
though this value was not used in the
old design, it can easily be made from
the 4.24 ohm resistor which was used.

It is only necessary (o unwrap the tape
covering from the spool and unsolder
the resistance wire from the terminal
lug. Then unwind the wire to its full
length which will be only a couple of
feet or so. Measure off 49.6 per cent
of its total length and cut off the rest.
Then wind back the 49.6 per cent length
which will be the required 2.10 ohms.
The 1.2 m.a. shunt should have a re-
sistance of 1250 ohms. This can be
made {from one of the two 160 volt
A.C. multiple resistors if the 16 volt
range is chosen, or if the 160 volt range
is to be used two standard 2500 ohm
resistors can be connected in parallel
to furnish the correct value of 1230
ohms for the shunt.

If the 907WLCA 8-wire analyzer plug
kit is used the blank jack can be left
dead. However, if the 907WLHA 9-
wire analyzer plug kit is used the blank
jack can be used as the ground circuit
for point to point testing or as a re-
serve extra circuif for future use. The
ninth wire at the plug end enters the
analyzer plug through the braided cable
and comes out singly for a length of
six inches terminating in a pinch clip
for chassis connection. The end of the
cable is threaded through the cable hole
and the skinned and tinned wire ends
are clamped down in the 8 molded
grooves by the cover plate. If the 9-
wire cable is used the ninth wire may
be connected to a solder lug held by one
of the cover-plate screws.

Next comes the actual wiring of the
analyzer. 1t will be better to use fresh
wire. However, make sure that it is
moisture proof since the tight lacing
of the wiring may give ficticious read-
ings due to leakage, especially on the
high voltage circuits. Follow the dia-
gram of Figure 3 in wiring up the parts,
always routing the leads in the same
rectangular paths, so that they may be
neatly laced with fish line after the
wiring is completed. The meters are
remounted and connected after the jack
switches between them have been wired.
The battery leads may go through a
quarter-inch hole made in the partition
near where the two 44-volt flashlight
batteries are shown in the front view
of the revamped tester. Two batteries
are used for safety and to eliminate any
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extra switches from the front panel

After carefully checking all wiring
for possible crrors, the tester is ready
for use. To illustrate its operation the
analysis of a 2A7 tube circuit will be
described. All of the buttons are first
checked to make certain that none are
depressed. Then the tube is placed in
the panel socket and the analyzer plug
inserted in the set socket. For voltage
and resistance measurements the red
and black jumper leads, Alden No.
112SLR and No. 112SL respectively,
are used and for current measurements
the No. 11I1DL current plug lead is
used.

The red and black voltage jumper
leads are inserted in the correspondingly
colored meter circuit jacks and in 3
and 4 for heater voltage, in 5 and 2
for plate voltage, in 5 and 1 for screen
voltage, in 5 and “CAP” for control
grid voltage. in 5 and 3 {or oscillator
plate voltage and in 5 and 6 for oscil-
lator grid voltage.

The particular meter range desired is
chosen by simply pressing the button
adjacent to the voltage marked on the
panel. For current measurements the
red and black leads of the No. 111D
current plug are inserted in the meter
circuit jacks and the curren! range but-
ton pressed. Then the double circuit
plug is inserted in jack 2 for plate cur-
rent, jack 1 for screen current, jack 3
for oscillator plate current, etc. For
reference in identifying the circuits of
different tubes, use any tube chart show-
ing the standard RMA numbering.
When analyzing tubes with caps the No.
91T lead is (Continued on page 391)
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RADIO NEWS

AMPI

instalied

Part Three

N the October issue the character-

istics of this high fidelity amplifier
were discussed in some detail and in the
November issue the circuit was taken
up for consideration and the design was
described rather fully. This month in-
side photographs of the three sections of
the amplifier are included, showing some
of the details of construction.

HIS amplitier was designed for

use in the Rapio News lab-

oratory. For this type of work
the requirements are somewhat different
{rom those for P.A. work. Primarily
the amplifier is used in cennection with
tests of microphones, phonograph pick-
ups, loudspeakers, and high fidelity
radio inputs. It may seem somewhat
unusual to incorporate such high gain
in an amplifier, and yet provide for such
relatively low power output. There are
very definite reasons for this. It was
desired to have an amplifier which
would function with any type of input
without having to resort to the use of a
preamplifier. This accounts for the re-
quirement for high voltage gain. The

LABORATORY
A High-Fidelity

LABORATORY
AFIER

This article completes the de-
scription of the new amplifier
in Rapio NEwS Lab.

S. Gordon Taylor

Rapio News ror DEcEMBER, 1934

EQUIPMENT No. 1

output power has been limited for the
simple reason that the acoustics of the
laboratory are such that high sound out-
put cannot be used to advantage. Actu-
ally it has been found undesirable to
operate a speaker at higher than ap-
proximately three watts in this location.
For this reason there did not seem to
be any point in including a high power
output stage in the amplifier. If at
some later date this should seem desir-
able, the General Radio cabinet assem-
blies and rack and panel arrangement
employed would facilitate the substitu-
tion of any desired type of output
stage.

The 0-1 milliammeter was included
on the panel of the voltage amplifier

VOLTAGE AMPLIFIER PANEL
This illustration and the one above
shoae twwo wiews of the three-stage
woltage amplifier, shown as the top
panel on the rack. In one view the
three-shield cans are remowed from
the tone controls and <wvolume control
to show these assemblies

ASSEMBLY
TONEZ CONTROL
NO. 2

ASSEMBLY
TONE CONTROL
NO. 4

WwWWwW-americanradiohistorv com

section to permit an instantaneous check
on each tube and the power supply.
This is accomplished in a simple manner
by including a jack in the plate circuit
of each tube, each microphone button
circuit, and the power supply circuit.
Across each current jack a shunt
is permanently connected, automatically
providing the current range required for
each individual measurement. On the
front panel, immediately under each
jack, is marked the current range pro-
vided for by the corresponding shunt.
Thus, when the meter cable is plugged
into either one of the microphone but-
ton current jacks, the meter range auto-
matically becames 25 ma. When
plugged in the plate circuit of the 56
tube, the range becomes 10 ma., etc.
When plugged into the power supply
voltage jack, the meter becomes a volt-
meter through the incorporation of a
500.000 ohm multiplier permanently
connected in series with this jack, pro-
viding a range of 500 volts.

In the case of a completely shielded
amplifier such as this one, where unin-
terrupted service is an important re-
quirement, this simple method of check-
ing tubes and circuits is decidedly ad-
vantageous. Otherwise, if something
goes wrong, it would be necessary to re-
move the shields and perhaps devote a
considerable amount of time to testing
before the difficulty could be found.

Reference to the front view of the
completed amplifier shows the various
controls. At the upper left and upper
right corners of the voltage amplifier
panel, which is the top-most one on the
rack, are found the two tone controls.
These are each provided with six steps
and an off position, and are moved in
parallel. Inasmuch as they are always
moved together it would have been more
convenient to mount the two switches
on a single shaft, but since they are
connected in the circuits of two differ-
ent tubes, leads would have been greatly
lengthened and shielding complications
would have arisen.

The upper center control varies the
gain in an approximately linear manner.
The curve for this control was shown in
figure 3 of the October article. Imme-
diately below this is the variable resis-
tor, R1, to regulate the button current
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THE POWER AMPLIFIER AND POWER SUPPLY
At the left is showen the push-pull output stage wiewced from the top.

when using a carbon microphone input.
To the left of the microphone current
control is the input switch which per-
mits a carbon microphone and any other
type of input to be connected to the
amplitier at the same time, and an in-
stantaneous change-over to be made
from one to the other. Along the lower
edge of this panel are found the meter
jacks used in checking the microphone
button currents and the plate currents
of the tirst and second voltage amplifier
tubes.

The center panel carries no controls
and has on its face only the current
jacks for the 56 tube and the 45 tubes,
and a phone jack which permits head-
phones to be plugged into the plate cir-
cuit of the 36 tube.

The lower panel, which is the power
supply unit, carrics meter jacks for
measuring the power supply voltage and

the total current for the entire ampli-
fier. The a.c. supply switch is also lo-
cated here and a double throw switch
which, when thrown to one side, con-
nects this power supply unit to the rest
of the amplifier, but when thrown to
the other side permits the d.c. output of
the power supply to be taken off at
terminals provided at the rear of the

THE COMPLETE
AMPLIFIER ASSEMBLY

At the left is shown the amplifier
ready for operation, and at the right
a rear view wwith the dust covers re-
mowved to disclose the parts layout.
The upper panel (A) contains the
three-stage, high-gain woltage ampli-
frer. The middle panel (B) is the
push-pull, power-output stage, and the
bottom panel (C) is the poxcer supply

UNITS

At right a similar wvieww of the power supply unit is showen

chassis for external use, as in making
tests which involve the use of up to
350 volt d.c.

The input and output transformers
employed in this amplifier are equipped
with universal windings to match a wide
variety of input and output impedance
values. At the present time only output
values of 200 ohms and 500 ohms are
brought out to terminals, and 500 ohm
and carbon microphone inputs. Eventu-
ally however, input and output switch
panels will be arranged externally so
that several different input and output
impedance values will be available for
use. In addition it will be possible to
connect high impedance devices, such as
the crystal microphone or crystal pick-
up, directly to the grid of the first tube.
The input panel will also include an in-
put level attenuator. By means of these

(Continued on page 390)
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A Push-Pull
HIGH-FIDELITY

AMPLIFIER

( Resistance-coupled )
Hubert Shortt

ECENTLY, the public has been
Rinsisting more and more on better

quality of reproduction. Naturally,
while trying to meet this popular
demand, the claims of faithful repro-
duction are going to be many and the
term “high-fidelity” is likely to become
used, abused and probably meaningless.
Therefore it would be well to deﬁne
just what is meant by ‘hlgh fidelity.”

There have been various proposals
for the definition of the requirements
for high fidelity receivers, but a good
standard definition was proposed by Mr.
Stuart Ballantine in his article on high
quality broadcasting in the Proceedings
of the Institute of Radio Engineers for
May, 1934, Mr. Ballantine would re-
quire of high fidelity broadcasting sys-
tems that they have “‘uniform response
within 5 decibels from 50 to 8000 cycles
or above.” Mr. Ballantine means that
the charactertics of input and loud-
speaker should be included in the
measurement. the amplifier is just one
link in the chain.

The amplifier to be described pres-
ently, satisfies the above requirements
and could be used in such a system so
it is justifiable to use the term “high-
fidelity.”

To date amplifiers having unusually
good quality have for the most part
been strictly hand-made and in any
event have been expensive. It has taken
considerable research and experimenting
to develop this Lafayette amplifier

Rapio News ror DecEmBER, 1934

which can be produced in quantity at
a reasonable price although it still re-
quires some individual adjustments.

Let us now proceed with a descrip-
tion of the apparatus itself. It consists
of three stages of amplification, two of
which are push-pull; the output stage,
employing two 2B6 “triple-twin” tubes
is capable of delivering an average un-
distorted output of 15 watts and a peak
output of 20 watts. The overall gain
is 78 decibels, sufficient to obtain full
output from a carbon microphone with-
out the use of a pre-amplifier.

The Lafavette amplifier does not em-
ploy any interstage transformers. They
are all resistance-capacity coupled and
the coupling between the single first
stage and the second stage (push-pull)
is accomplished by a phase inversion
circuit employing a 53 type tube. The
amplifier as illustrated, and diagrammed
in Figure 1, does not contain any trans-
formers—except the power transformer.

In the first stage, the inversion cir-
cuit works on the following principles.
It is a well known fact that the output
signal in the plate circuit of a tube is
180 degrees out of phase with the input
signal; in other words, the amplifying
tube reverses the phase of the signal.
Referring now to Figure 1, the signal
is applied to the grid of the first section
of the 53, the output voltage appearing
in the plate circuit across R6 and R7
in series. The portion across R7 is now
transferred to the grid of the second
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section of the 53 and is inverted and
amplified so that the signal in its plate
circuit is equal and opposite to that
across R6 and R7. R6 and R7 have
been so chosen as to make the voltages
equal in both halves of the tube. Thus
the 53 is coupled to two 56 type tubes
in push-pull without the use of a trans-
former, eliminating some of the causes
of frequency discrimination.

This same function can be performed
by two ordinary tubes but the 53 has
the advantage of saving space and parts.

The second stage of push-pull feeds
into the third stage where the triple
twin tubes are used. Each of these
tubes really comprises two stages di-
rectly coupled. The plate load of the
first section is in the cathode side of
the plate circuit. The voltage across this
resistor is applied to the grid of the
second section without any additional
apparatus because the two are con-
nected together. This is another dis-
tortionless transfer of energy. The in-
put resistance is of the high-resistance
type, 500,000 ohms—standard for Laf-
ayette amplifiers. In cases where the
source of the signal is a high impedance
pickup or a crystal microphone, it can
be connected directly to the input term-
inals without the use of an input trans-
former. A radio tuner can usually be
connected by means of a coupling con-
denser. All low-impedance devices re-
quire a matching transformer.

The power supply utilizes 3Z3 type
high-vacuum rectifier tube because of
its low internal voltage drop resulting
in better regulation. The chokes have
been designed (Continued on page 379)

UNUSUALLY GOOD
FREQUENCY CHARACTERISTICS

Figure 2. The curves show the fre-
quency response {A) with resistance
input  and no output transformer;
(B) awith highest quality commercial
output transformer; and (C) aith
standard ($9.00) output transformer.
Other features of the amplifier are:
15-acatt output, gain 78 db., hum level
75.6 db. below maximum output, power
consumption 120 watts
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“HAM” SHACK
CQ CcQ

FFICIAL figures issued by the

Federal Communications Commis-
sion last September show that the total
number of licensed amateur stations in
the United States as of June 30 was
46390. Since then probably several
hundred additional stations have been
licensed. Possibly some have dropped
out, but the advance of amateur radio
marches on. That astounding figure rep-
resents the fourth consecutive year of
increase in number, and it is more sig-
nificant when it is considered that the
number of amateur stations have more
than doubled——almost tripled since 1930
—a period of adverse economic condi-
tions that one might think would re-
tard the advancement of any hobby.
Not so with amateur radio, however.
Its most fruitful period of development
and advancement has taken place dur-
ing a depression. When the ‘“‘crash”
came in 1929, there were about 17,000
licensed amateurs in the country. That
figure represents an average for the years
immediately following the World War.
The rise and fall of operators did not
vary much from one year to the next
until 1929, but paradoxically the ‘“crash”
meant a boom for amateur radio. The
Federal Communications Commission’s
official figures show that in June, 1930,
the number of stations licensed was
18,994. 1In 1931 the total had grown to
22,739; in 1932 it reached 30,374, and
again in 1933 the total zoomed to 41,555.
And now the present total of 46,390 plus
those who have acquired their “tickets”
since the end of the government’s fiscal
year.

HE government’s licensing authority

handles more than 100 amateur

licenses a day. Some of these are re-
newals, others are changes in addresses,
etc., but a large percentage are new
licenses! Economic factors have had very
very little to do with the incrcase of
amateur activity. It is not because it is
an inexpensive hobby. But there are a
number of factors to which the remark-
able increase may be attributed. Perhaps
the most important, and the one to which
the most weight should be given, is the
development of short-wave broadcasting.
Through the increase in short-wave ll\ten—
ing, the number of persons who have
come in contact with amateur radio has
been greatly expanded. Listeners to foreign
short-wave programs (in the course of tun-
ing their sets) must at some time pass
over one of the four major amateur bands.
Wien they hear amateur ’phone stations

they pausc to listen and become interested
in these activities. As a result, their in-
terest increases from that of jusi listeming
to a desire to carry-on iwo-way com-
manication!

Another factor has been amateur activ-
ities in carrying on emergency communi-
cation in case of disaster, such as floods
and hurricanes. These events have widely
publicized the amateur and his work in
establishing emergency communication.

Leading radio publications have also
helped in no small way the advancement
of the amateur. They have presented
theory and construction material in a con-
cise manner— in such a way that the most
disinterested layman could glean some-
thing of what it was about. With the
availability of reading matter and helpful
ideas for construction it does not take long
to learn sufticient technical knowledge,
and with a little practice with a key and
buzzer, it is only a matter of a few months
before a short-wave listener is converted
into a licensed amateur.

VL
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A LEADING MIDWEST STATION
Here is the fine “shack” of W9DUD,
Wells C}Iapm, of St. Louts, Missouri.
The outfit is crystal-controlled with a
capacity output of 600 waits. There
are three operators and most work
is done on 20 and 75 meter ‘phoné
bands. They talk to all continents
and fhave been heard or worked in
35 countries. They also operate port-
able station WYIEW T

Class B modulation has become the most
popular method of modulating for voice
transmission — particularly among  the
newer ’'phone addicts. The few disadvant-
ages of Class B amplification as compared
to Class A are more than out-weighed by
the former’s economic virtues. In Class
B modulation it is ‘‘more-watts-per-dol-
Jar”—a factor which governs the construc-
tion of more than 90 percent of the
amateur stations in the country. While it
may. not be possible to obtain the perfec-
tion of quality with this system of ampli-
fication that is possible with the older
method, with careful design, construction
and