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SIGNAL
GENERATOR!

® (ABOVE) MODEL 581 Signal Generator -
Dealer's Net Wholesale Cash Price $54.95
OnS. 1. C. Payment Plan: $6.00 Cash and 10 monthly payments of $5.44

UPREME’S newest contribution to radio science
—the new 581 Signal Generator! Full of the out-
standing precision features found only in laboratory
types selling as high as $600! Over 8 feet of actual
scale length! New razor-edge shadow tuning elimi-

nates all possibility of Parallax error!

Includes an all-wave R. F. oscillator—125 K. C.
to 60 MC: a 400 cycle modulating oscillator, a beat

MODEL 502 Tube and Radio Tester
Imagine having five tests for every tube PLUS nineteen

g : : additional ranges and functions of 0.2 to 1400 A. C.
frequency audio frequency oscillator, an electronic volts in four ranges; 0.1 ohms to 20 megohms in five
frequency modulator or “wobbulator”, and dozens of ranges; 0.2 to 1400 A. C. volts in four ranges; 0.2 to

1400 A. C. volts in four output ranges PLUS an Elec-

other exclusive, outstanding Supreme features. Com- trostatic capacity leakage test on aneon bulb and PLUS
. . . an Electrolytic filter capacity leakage test on a ‘‘Good-

plete with four tubes, shielded dummy antenna, cali- Bad" English reading scale. A Complete quality tube

“ . tester and set tester in a space 104 in. x 5 in. weighing
brated screen for 3 C. R. tube and accessories. only 16 Ibs. at this new low price!

. . . " B e, 300 Dealer's Net Cash Price................ .549.95
Dimensions: 14 x10%% x6%4". Or, $5.50 cash and 10 monthiy payments of $4.95

SOLD ON SUPREME S. |. C. TERMS—THE WCRLD'S EASIEST INSTALLMENT TERMS. WRITE FOR LITERATURE DESCRIBING COMPLETE SUPREME LINE.

SUPREME INSTRUMENTS CORP.

GREENWOOD, MISSISSIPPI, U. S. A.
EXPORT DEPT., ASSOCIATED EXPORTERS CO., 14S W. 4Sth STREET, NEW YORK CITY. CABLE ADDRESS: LOPREH, NEW YORK

“HEN



RADIO-CRAFT

for

National Radia
Ingtitute
Established 1214
The maun who hasg
directed the
home sludy train.
Ing of more men
for the Radico In-
dustry than any
olher man  in
America.

| HERE ARE A FEW EXAMPLES
OF THE KIND OF MONEY |
| TRAIN MY MEN TO MAKE

=

- $200 TO $300 A MONTH IN OWN
| Rk | BUSINESS

‘For (he last 18 months I have been in

1  business for myself, making between 200

*1  and $300 a month. 1 have N.K.I. 1o thank

for my start in thls fleld,"—ARLIE J.
FROEIINER, 22{ W. Texas Ave., Goose
Creek, Texas.

OVER 31,000 BEFORE GRADUATING
"Before completing half the N.R.T. Courze
I was scrvicing sets, and I made $1.000
10 $1,200 before Rraduating, 1 am delng
Radio service work for myself now.
ASHLEY Q. ALDRIDGE, 1228 Shebherd
St.,, Ietersburg, Va.

CHIEF OPERATOR BROADCASTING
STATION

“When 1 completed 20 lessons, 1 oh-
tained my Hudie Nroadeast Operator’s
Jicensa and immediately joined Statlon
WMPC, where 1 am_now Chicf Operator.™

HOLLIS K. HAYES, 83 Madison St.,

Lapeer, Mich.
")

EARNINGS _TRIPLED BY N.R.I.
TRAINING

I have heen doing nieely. thanks to
N.R.I. Training. My Dresent earnings are
wbout  th-ee tlmes what they were he-

fore I took the Course. { conslder N.R.I.
Tralning the finest in the world.''—BLER
NARD COSTA, 201 Kent St., Brooklyn.
N~

, Get My LESSON on
Radio Servicing Tips FREE

I'll prove that my Training gives practical,
money-making information. that it is easy to un-
derstand—that it is just what you need to master
Radio. My sample lesson text, “‘Radio Receiver
Troubles—Their Cause and Remedy'” covers a
long list of Radio receiver troubles in A.C., D.C.,
battery, universal, auvto, T. R. F., suberhetero-
dyne, all-wave, and other types of sets. And a
cross reference system gives you the probable
cause and a quick way to locate and remedy these
set troubles. A specinl section is devoted to re-
ceiver check-up, alighment, balaneing. neutraliz-
ing, testing. You can get this lesson Free by
mailing the coupon

MAIL
COUPON
NOW

DECEMBER,

| WILL TRAIN YoU

TO START A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS
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WITHOUT CAPITAL

Do you want to make more money? The world-
wide use of Radio has made many opportunities
for you to have a spare time or full time Radio
service business of your own. Three out of every
four homes in the United States have Radio sets
which regularly require repairs., servicing, new
tubes, etc. Servicemen can earn good commis-
sions selling new sets to owners of old models.
I will train you at home in your spare time to
sell, install, service, all types of Radic sets to
start your ewn Radio business and build it up
on money you make in your spare time while
learning. Mail coupon for my 64-page book. It's
Free-—it shows what [ have done for others—
what I am ready to do for you.
Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning

Almost every neighborhood needs a good spare
time serviceman. The day you enroll I start send-
ing you Extra Money Job Sheets. They show you
how to do Radic repair jobs, how to cash in
quickly. Throughout your training I send you
pians and ideas that have made good spare time
money—from 3200 to $600 a year—for hundreds
of fellows. 1 send you special Radic equipment
and gshow you how to conduct experiments and
build circuits which illustrate important Radio
principles. My training gives you PRACTICAL
EXPERIENCE while learning.

There’s a Real Future in Radio
For Well Trained Men

Radio already gives jobs to more than 300,000
people. And in 1936, Radio enjoyved one of its
most prosperous vears. More than $500,000.000
worth of sets, tubes and parts were sold--an jn-
crease of more than 60% over 1935. Over a mil-
lion Auto Radios were sold. a bis increase over
1935. 24,000,000 homes now have one or more
Radio sets, and more than 4,000,000 autos are
Hadio equipped. Every year millions of these
sets go out of date and are replaced with newer
models. More millions need servicing, new tubes,
repairs, ete. A few hundred $30, $560, $75 a week
jobs have grown to thousands in 20 years. And
Radio is still a new industry- -growing fast!

Get Ready Now for Your Own Radio Business
and for Jobs Like These

Radio broadeasting stations employ engineers,
operators, station managers and pay up to $5,000
a year. Spare time Radio set servicing pays as
much as $200 to $500 a year-—full time jobs with
Radio jobbers. manufacturers and dealers, as
much as $30, $50, $75 a weck. Many Radio Ex-
rerts own and operate their own full time or part
time Rndio sales and service businesses. Radio
manufacturers and jobbers employ testers, in-
spectors, foremen, engineers, servicemen, paying
up to 36,000 a year. Radio operators on ships get

600D FOR BOTH

Washingtan,

Radle opportunities and” how

thne—about the N.R.I, Sei Serviclng  Instrument

Nadlo Serviec Business of My Own
Spare Time Radio Serviee Work

Relail Sales of Radio sets and Equlpment
Serviee Fxpert for itetall Stores
HroadcastinE Statlon Operator

Aviatlon Rmlio Operator

Ship Hadio Operalop

-

NAME

. ANDRESS

a

: J. E. SMITH.DPresiden!. Natianal Radio Vnstitute. Dept. 7NX.

4 Withnut obligating me. send vour Lesson “‘Raclo Recelver Troubles—
‘Their Cause and ltemedy'™ amd free 1nok about spare Lime and full time
1 ean traln for them al home in my Spare

§ vou
vartleularly interested in the Lranch of Radio cheekéd below.

1f you have not declded which branch You Lrefer——mall coupon now, for Information to help you declide

#ood pay, see the world besides, Automobile.
police, aviation, commercial Radio. loud sheaker
systems are newer fields offering good opportuni-
ties. Television promises to oPen many good jobs
soon. Men I have trained are holding good jobg
in these hranches of Radio. Read their statenients
in my 6i-page book. Mail the coupon,

I GIVE YOU A PROFESSIONAL
SERVICING
INSTRUMENT

Mere ts the instrument
every Radio exbert needs
and wants—an All-\Ware, All-
turpose. Set Servielng Instru-
ment, Lt contains everything peces-
sary 1o measure A.C. and D.C. volt-
ages and current; test tubes, resistance: adjust and align
any set. 0lC or new. It satistles your needs for brofes-
sional servieing after you gradyate—ean help you make
extra money serviclng sets while trainlng.
Save Money—Learn At Home
Money Back Agreement Protects You

1 am sure I can train vou at home successfully. T
will agree in writing to refund every penny you
pay me if you are not satisfied with my Lessons
and Instruction Service when you finish my
Course. I'll send you a copy of this agreement
with my Book.

Find Qut What Radlo Offers You

Get My 64-Page Book Free Now

Act Today. Mail the coupon now for my Free
Lesson and my book, “Rich Rewards in Radio."
Both are free to anyone over 16 years old, My
book points out Radio’'s spare time and full time
opportunities and those coming in Television :
tells about my Training in Radio and Television ;
shows you letters from men | have trained, tell-
ing what they are doing and earning. Find out
what Radio offers YOU! MAIL THE COUPON
mh?g\sn'velope. or paste it on a penny post card

J. E. SMITH, President

National Radlo Institute,
Dept. 7NX

Washington, D. C.

64 PAGE BOOK
SAMPLE LESSON

pive me. 1 ain

{ ) Loud Speaker Systems. Installations and Service
; ) Auto Ridio_lnslailation and Service
) Television Station Oberator
() Service Fapert with tadio Factory
{ ) Commercinl Radlo Station Operator
i Servicing Exper

€ 3 Allearoumnc

AGE

14x1
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JANUARY RADIO-CRAFT—
SPECIAL
SHORT-WAVE NUMBER!

Another year rolls by and once again we dedicate the
January issue of Radio-Craft to all short-wave enthusiasts,
—not neglecting however the technicians in all the other
branches of radio. Thus, a famous author (well known to
our readers) in a special exclusive article, will give a very
complete and interesting review of all the developments
in short waves which have occurred during the year 1937,
Many other articles of considerable importance will also
appear in that issue. Don't miss the January issuel

—on the newsstands December Ist.
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MANY OPPORTUNITIES

FOR THE

COYNE TRAINED

RADIOwAN

Are You Ready fora Better Job-

Don’t be an untrained man. Let me show you how to get your start
in Radio — a fast growing, live money-making industry.

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or
Service and Installation Work—Broadcasting Station Operator— Wire-
less Operator on a Ship or Airplane or Sound Work — HUNDREDS

OF OPPORTUNITIES for a real future in radio!

12 Weeks of Shop Training

We don’t teach by book study. We train you on a great outlay of Radio, Television
and Sound equipment—on scores of modern Radio Receivers, actual Broadcasting
equipment, Television apparatus and Sound Reproduction equipment, Code and
Telegraph equipment, etc. You don’t need advanced education or previous experience,
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

323

More Pay?

useless theory and only give that which is necessary you get a practical training in 12
weeks. Mail coupon for all facts about my school and training methods.

TELEVISION =»<PUBLIC ADDRESS

Television is sure to come as a commercial industry. Rapid progress is now being made in
developing this new field. It will offer opportunities to the man who is trained in Radio. Here at
Coyne you learn Television principles, and work on actual Television equipment. Public Address
Systems offer opportunities to the Trained Radio Man. Here is a great new Radio field which
1s rapidly expanding. Prepare NOW for these wonderful opportunities! Learn Radio Sound
Work at COYNE on actual Sound Reproduction equipment. Not a home study course.

SEND FOR DETAILS OF MY

“PAY AFTER
GRADUATION" PLAN

Mail the Coupon below and I'll tell you about my “Pay After
Graduation” Plan which has enabled hundreds of others to get
Coyne training with very little money. On this plan you can get
your training first, then take 18 months to complete your small
monthly tuition payments starting 5 menths after you begin
training. Not a home study course.

Mail the coupon for all details of this “Tuition Payment Plan.”

PRACTICAL WORK

at COYNE in Chicago

ACTUAL, PRACTICAL WORK. Youbuild and service radio sets.
You get training on real Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your own Tele-
vision images over our Television equipment. You work on real
Sound equipment. You learn Wireless Operating on Actual Code
Practice apparatus. We don’t waste time on useless theory. We
give you the praetical training you’ll need for your start in Radio
—in 12 short weeks. If you desire code, this requires additional
time for which there is no extra charge.

Mail Coupon Today for All the Facts

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

Coyne Electrical School
500 S. Paulina St., Dept. 97-8H, Chicago, Iil.

ELECTRIC REFRIGERATION
AIR CONDITIONING
AUTOMOBILE ELECTRICAL WORK

Instruction now included at no extra cost. Here is your opportunity
to learn thesé valuable allied lines without extra tuition charge.

PART TIME EMPLOYMENT TO
HELP YOU “EARN WHILE LEARNING”

If you are short of money and need part time employment to help

Al pay for your room and board while

training, my Employment Depart-
ment will help you get a part time job.

GET THE FACTS

Don’t let fack of money prevent
{ your sending in the Coupon. Mail
& the Coupon today and I Will send
241 vou the Big FREE Coyne Book
W full of FACTS.

H. C. LEWIS, Pres.

# Radio Division, Coyne Electrical School
l 500 S. Paulina St.,, Dept. 97-8H, Chicago, 1.
Dear Mr. Lewis:—Send me your Big Free Radio Book, and all
I details of your “'Pay After Graduation” Plan including valuable
' instruction in Electric Refrigeration, Air Conditioning and Auto-
mobile Electrical Work.
: N LTI T RISl N —
I Address. ... B —
s Clly. Sltate ..
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VIII—JUST OFF THE PRESS

VOL. VIII RIDER MANUAL %"
1qn Even ¢tedte‘z Value . . .

In the manufacture of receiving sets—in the publishing
business—yes, even in the setvicing of radio sets, it's the
extra services which put some businesses far above and
away out in front of competition.

Today's radio sets are far more complicated than those
of three years ago, especially in the construction outside
of the radio circuit itself. Such things as moforized tun-
ing, automatic frequency control and other standard im-
provements require information you must have if you are
to be in a position to deliver the "extra’ services which
will get you the betier—the more profitable business of
your neighborhood.

So—this year with each copy of Volume Vill Rider
Manval—with its over 1600 pages of circuit information
on the sets of over a hundred manufacturers—there is
supplied at no additional cost a section entitled "How
It Works.” This supplement is devoted to explanations
of the mechanical as well as the electrical operations of
the more complicated 1938 receivers and instruments.

COther needed information supplied by the Manual
covers the installation and servicing of intercommunica-

JOHN F. RIDER, Publisher
1440 BROADWAY
NEW YORK CITY

YOU NEED ALL

tion systems, electronic musical instruments, and new
P. A. amplifiers of all types.

To make all the facts of Volume VIl instantly avail
able, the Index of about 118 pages covers all the infor-
mation in all 8 volumes of Rider Manual

And all this extra information is yours at no increase

in price over last year's volume! Check your Rider
Volumes and order any missing numbers today!

1. EXTRA PAGES—Over 1600 pages of complete servicing
data on 1937-38 home and auto receivers. Complete because
everything is included that more than 100 manulacturers gave us.
For COMPLETENESS and COVERAGE—there's none better
than Rider's Volume VIII.

2. EXTRA SUPPLEMENT—"How It Works"—A 64-page
special section of Rider's Volume VIl devoted 1o explanations of
the electrical and mechanical operations of the more complicated
1938 receivers and instruments . . . Principles and theory you need
for profitable servicing.

3. EXTRA FACTS—Installation and servicing instructions for
many types of intercommunication systems will be found in Rider's
Volume VIII . Also servicing data on the electronic musical
instruments (has never appeared in any other manual) . . . New
Public Address Amplifiers of all types are included.

VOLUME VIl
$1000

Please Say That You Saw It in RaD10-CRAFT
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MODERN RADIO EXPERIMENTATION
An Editorial by HUGO GERNSBACK

deal of confusion in the minds of many experimenters
as to what modern “radio experimentation” really
consists of.

Many newcomers jump to the conclusion that it means
only the constructing of radio sets for either broadcast or
short-wave work. Strictly speaking, radio experimenting is
far more extensive and covers a really wide band of activity
today. Of course, experimenting with new circuit adapta-
tions, new tubes, and new radio instrumentalities will always
find a warm niche in the heart of every real radio experi-
menter. A variety of new and better tubes as well as new
radio components make new experiments always possible,
and give new results as well. Even the lowly erystal set has
its adherents and new stunts are being tried all the time,
not only to increase the range but to make the tuning more
selective. While experiments in this particular line have
not developed much that is new in the past few years, some
little progress is being made.

Even the classic regenerative sets which we used in the
middle '20’s are still being improved. Double-regeneration
circuits are giving good results here and provide new interest
in this almost forgotten circuit. The newer and more sensi-
tive tubes, which are making their appearance right along,
also mean increased experimentation with 2-, 3- and 4-tube
sets. The day will come when we will have excellent 2-tube
superheterodyne receivers and, if the present trend in tubes
keeps up, this experimenter’s dream will be fully realized
within the next few years. Of course, we have already had
1-tube superheterodynes, and 2-tube sets too are not un-
known, but their circuits were usually unstable and, as a
rule, inefficient.

The once so-called “mystery circuit,” or super-regenerda-
tion, invented by Major Armstrong, is also a fertile source
of experimentation. While the circuit, so far, has not heen
efficient, because of the high-pitched whistle emanating
from the speaker, it has been used successfully in short-
wave work. The super-regenerator still holds much promise
and we will soon see, in the newer tubes now coming on
the market, entire suppression of the high-pitched whistle.
So much for receiving sets—although I could fill several
pages on this subject alone.

In the Public Address field, a tremendous amount of
work still remains to be done and, for experimentation. this
is still one of the most fertile tields, and one whieh no radio
experimenter should overlook. Experimentation with the
new Inter-Phones, or so called “Private Address” Systems,
is one of the best fields for experimenters today. Indeed,
many experimenters today are obtaining a considerable

AS I HAVE mentioned often before, there is a good
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amount of amusement by adapting their own sets to 2-way
communication, without making many changes in the exist-
Ing circuits of their home radio receivers.

The branch of radio called elecironies, particularly that
portion of it which concerns photoelectric cells, for some
reason or other has been sadly neglected by thousands of
experimenters; although we have here a tremendous field
where a huge amount of work still remains to be done. Daily,
new applications of the photoelectric cell with radio instru-
mentalities are hrought about in a field so vast and so great
that in time it will be larger than the present radio industry.
Indeed, an oflicial U. S. Government report from Washing-
ton (‘“Technological Trends and National Poliey,” eompiled
by the subcommittee on Technology of the National Re-
sources Committee) states that here is one field that will
help to revolutionize our present trends. It holds preat
possibilities for the future.

The photoelectric cell makes possible many labor-saving
devices, and many safety devices in industrial applications;
and it might be said that in this respect the surface has not
even been scratched, because thousands of industries have
not vet taken advantage of the possibilities of the photo-
electric cell. It must also be added that there is hardly an
industry in existence which cannot use these cells, in one
way or another, to increase profits and cut down part of
their present high labor costs!

To the neweomer in radio, experiments with radio com-
ponents open up a new and veritable paradise of amateur
research, I refer to experiments which deal with radio parts
and radio instrumentalities alone. With all the modern
radio devices that can now be procured at low cost, many
clectrical and other experiments can be performed by means
of these instrumentalities. To understand better what 1
mean, let me mention just a few. Under the present radio
law you cannot operate for experimental purposes, without
a station license, a rudio telephone in which an oscillating
radio tube circuit is used. There is nothing to prevent you
however from building an induction type of “wireless”
phone, as for instance one design which requires at the
transmitter only a microphone, battery and wire-filled
wooden bicyele-riny, where radio tubes may be used to amplify
the weak currents at the receiving end; a duplicate coil and
a pair of headphones (and perhaps a single stage of audio
amplification) being the only “receiver” needs.

Efficient burglar-alarms can easily be rigged up by using
radio parts. “Treasure” finders, using the ancient but
efficient Hughes induction balance, with audio amplifiers
have never heen experimented with as much as they deserve.
The list of experiments of this type is limitless.
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{Ihoto—Universal Microphone Co.)

World's largest “‘mike'’ used last month, not for

haeel-drumming, but for world's largest bridge

tournament and other events at Inglewood, Calif.

Private-address phones linked 1,500 %ridge players,
at tables in streets.

SHAKING
TABLE

{Photo—General Electric (o)

Radio equipment being given the 3rd degree by
vibration {"So you won't fade!'') on shaking table
installed last month; a stroboscope, with controlled
frequency of light flashes, permits vibrating parts
to be examined as though standing still, in this
big radio testing laboratory. Like this "'shaking
table,”" the '"flight room' shown below helps test
‘plane-radio equipment.

To duplicate effect of a
mile power dive. dry
joa drops temperaturo
from 160° (caused by
5 heuters delivering 30
kw. of heat). to —40°;
live steam Injections a
fecis relative humidity
100% to 309
vacuum pumps  reduce
alr  pressure  from 15
s, {sea level) to 4 lbs
5-mile elevation) ; and,
2 funs generate a 30
mile “‘junior gale
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TELEVISION NOW
OUT ON THE
CORNER

ITH the announcement

Wlast month by NBC

that it is putting in

commission a new motorized mobile tele-

visien station, to pick up outdoor scenes

and current events, it is evident that

television has arrived; though the first

work must be to acquire technique. One

van, with Iconoscope cameras, will do

the pick-up; and a second, cable-linked,

will broadeast to the Empire State
Building station, New York City.

In England, television is being ap-
plied to help the deaf—not those so
born, but those who have lost their hear-
ing—and last month saw a General
Electric (British) television set with
amplifying headphones installed in a
home for the deaf to work out its possi-
bilities. “One ex-soldier has heard for
the first time since the War,” reports
Reynolds’ News.

Television consultants are ameng the
few foreign experts still welcome in
Russian industry, reports Webb Miller,
U.P. correspondent, just arrived from
the Soviet Union.

“Television will revolutionize teach-
ing from the kindergarten in no time at
all—this time, next year. Sanecly ex-
ploited, it will result in special curricula
of great value,” John L. Baird, Scots
television pioneer, said to The Pussing
Show last month.

“Television problem from now on,”
Harold H. Beverage told the LR.E. on
the Pacific Coast last menth, “is a pro-
gram problem. It would be very costly
1o cast and train a group of actors for
one night’s performance. This is now
facing us.”

Y
PRESSURE

DIAL

(I’hoto—General Electric Co.})

This "iron lung" is intended, not to save children from paralysis, but to yive
paralysis to aviation-radio sets, experimentally. In this cylinder, air can be
thinness, and then raised to sea-level
conditions, as though a pilot had dived from a height of 30,000 !

lowered to stratosphere cold an
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RADIO
SCHOOLMARM AND
TRAFFIC COP

N the face of an epidemic

I which closed Chicago

schools last month, radio

took up the work of instruction. News-

papers printed summarized texts of the

day’s work, and 6 radio stations gave
air time to teachers who addressed
classes of pupils sitting in their homes!
Examinations will check up on truants
who tuned in jazz; but allowance will be
made for pupils in radioless homes.
Perhaps next year's school attendance
laws will require a set in every home.

When car radio first appeared, many
traffic authorities advocated its pro-
hibition. But, with holiday traffic con-
gestion at its worst last month, Penn-
sylvania’s motor police announced that
it would route traftic by radio; using 6
planes to watch highway conditions,
and relaying advice about the least con-
gested roads to broadeast stations,
which would advise motorists through
their car sets.

The American Legion parade of last
month conipletely cut apart New York’s
fanmous East Side-West Side, for 18
hours. To meet the situation, the police
put into operation 2-way radic trans-
mitters, communicating from inspec-
tors’ transmitter-equipped cars, and
mobilized reserves wherever confusien
arose.

And, while radio has been a B.O.
(box-office) bugahoo, Variety reports
that during the Louis-Fair debate last
month, many fight fans who had been
listening on their car-radio sets drove
up te buy tickets and sce the contest,
because it sounded intervesting. Pro-
moters of sporting events please note!

ERMOCOUPLES |
IN HAIR

Tuslabue Mg, Co.)

{I"hot

Not just a permanent radio wave; the beauty seeker is having her hair done
to a turn. Thermocouples in each curl are connected to a galvanometer
inside the control; and
applied heat to within | degree of the desired temperature, through 2 relays.

its light-ray, thrown into a photocell. controls
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INDIANA POLICE-
RADIO NETWORK
GETS WQFW
“FORTRESS”

NTRASTATE broadeast-

I ing may be facilitated by

the success of the Chester-

ton, Indiana, State Police station, re-

ported last month te be nearing com-

pletion as a W.P.A. project. The station

(see map) is located in the northwest

corner; and will have two 154-ft,

towers; one to reflect signals back into

Indiana, instead of spreading them over
Lake Michigan.

The State Police radio network, cost-
ing approximately $100,000, has the
first 2 fortitied vadio stations in the
United States {(sce photo of second).
They are raid-proof, and the grounds
are protected by 8 floodlights, and by
barbed wire; the single entrance gate
is remote-controlled electrically from
inside the building! The radio operator
and station attachés are equipped with
high-calibre rifles; a 24-hour radio
watch is maintained inside their solid-
brick, bullet-proof citadel. During a
man-hunt the dispatchers at Indian-
apolis headquarters can correlate all
law enforcement agencies in Indiana
and adjoining stales. (In addition to
Indiana 13 states have State Police
radio facilities of one form or another.)

Short-wave receiving sets, locked-in
to the 1,634 kc. State Police frequency,
have been installed in the 92 sheriffs’
offices in the state, in 50 police depart-
ment headquarters, in all state police
posts and motor equipment, as well ax
n a great number of banks, garages,

Radio is now such a vast and
diversified art it becomes
necessary to make a general
survey of important monthly
developments. RADIO.CRAFT
analyzes these developments
and presents a review of those
items which interest all.

filling stations, and in the
headquarters of numer-
ous town authorities.
Many ecities in Indiana
have 2-way short-wave
communication with the
network; other cities,
operating wltra-short-
wave 2-way systems in-
stead, ean only listen (on
an auxiliary short-wave
receiver) but can reply
by telegraph ortelephonc.

RADIOVERSEA
REPORTAGE

HILE Japan’s aircraft

Wwero jamming Chinese

propaganda with bombs

on Shanghai radio statiens last month,

the Japanese Imperial Government was

undertaking to furnish radio sets to
families of soldiers at the front.

Cheap radio sets from the States are
regarded as a fire hazard by the On-
tario Hydre-Electric Commission, Chief
Test Engineer Dobson told reporters
last month, and an attempt will be
made to stop Canadian tourists from
bringing them back home! And in In-
dia, after an improperly grounded
aerial on a government-owned bunga-
low in Delhi was struck by lightning.
the government has ordered all radio
installations to be checked.

The Hebrides, northernmost of the
British Isles, had their first radio pick-
up for broadeasting last month; when
Secretary for Scotland Elliott an-
nounced from there that radio is to join
them to the world’s telephone system.

(Continved on page 369)

CHAPEL

Exterior view

S 1
-

STATION WQFW-
A POLICE-RADIO ARy
o FORTRESS! g <ol

N\

—
WOHE -~
INDIANAPOLIS

FoinEeo) '_ > \\

\\\ A )

~
~ ‘ *.\

INDIANAL | -7)

SYATE POLICE
HEADQUARTERS

AND
RAUID DISPATCH
CONTROL,
STATE WwauSE

JASPER

Outline map of Indiana, showing
state police radio system, with 5
transmitters, now approaching com-
pletion on a permanent basis, Since
temporary operations began, not
only has there been 407 reduction
in major crimes, but flood relief

(I'hoto W, 1" A

Radio station WQFW, of the indiana State Police,
City, is built like a fortress,
and a2 bulletproof skyhghf

RADIO-CRAFT
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A, Information Service)

with windowless walls, rifle portholes,
It has just been completed.

DECEMBER,

and other emergencies have found
at Columbia (see photo, left),

to disable the system.

1937

Fw

L —

it is of great value. Station WOFW Father Halloran at microphone of the P.A.
like WDHE, defies uysed for outdoor services with the Paulist $5 ,200
any attempt of criminals or rioters trailer chapel

of Paulists’ 2-room, 20-ft. chapel-on-wheels,

The Service Man, in devout atmude is reallv giving
last touches to the phono and '‘talkies equipment
of the motorized chapel, which left New York last
month for a 7,000.-sq. mile missionary parish /in
Tennessee. Seats on each side are for
wet-weather services.

_REPRODUCERS | [

{(Photos—Theadore N, SHbersteind

system

Power is obtained from a qenerahr
in the coupe hauling the trailer
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Heinrich Hertz—I1857-1894
The great Helmholtz said—when a successor to
Hertz in the Chair of Physics at Bonn University
was wanted—of his pupil: "'There exists no rule
under which a man of genius should be replaced by
another in his own specialty. Hertz was born in
Hamburg, Germany.

HEINRICH HERTZ
PROVES EXISTENCE OF

RADIO WAVES!
50 YEARS AGO

Having demonstrated, in 1887, the existence of the electro-
magnetic variations (forecast by Maxwell) which we today
call radio waves he modestly wrote: "It is not for me to say
whether the discovery | have made is truly wonderful, but
it makes me very happy to know that other people say so.”

Funken-Induktor
The spark produced by this spark ‘inductor or in-
duction coil, Hertz found, radiated emanations the
presence of which were capable of manifesting
themselves at a distant point without the use of
intervening wires or any other apparent means of
direct connection. (Actually, the ether joined the
sending and receiving ''stations,')

Resonator
World's first "‘radio receiving station''—and it is
a short-wave (6.meter) set, at that! High self-in-
ductance and capacity were obtained by winding
wife into a <compact spiral placed near the
"sender''; the 2 terminals then were brought
sufficiently close together to permit a spark to
jump the gap.

¥ RADIATOR e
S B— ¢ F
— = +— —‘i—}x‘—‘—«
‘.
] | Aoran: o

Complete Sending and Receiving Station of the '80's!
Having found that a single piece of wire bent into the shape of a closed loop would spark-across at
the gap when brought into the field of influence of a sparkcoil Hertz next tried increasing the effective-
ness of the sparkcoil as a “sender” by connecting to its high-voltage terminals conductors having increas-
ingly large area. Professor Hertz thus came to evolve among other types of antennas a long, tubular
radiator consisting of parallel wires held” in position by hoops.

(Phoo.—I1L .5,

Schoolboy Hertz in 1B4S
Brought up in the highly intellectual atmosphere
surrounding his father, a Jewish high magistrate,
oung Hertz at an early age exhibited exceptional
interest in broad fields of learning (such as study-
ing Greek classics in the original text, etc.) that
helped develop his breadth of vision.

Faris)
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The ''Knochenhauershen Scheiben’
This ‘‘distributor of capacity'' or fixed condenser
(literal translation from the German) played an
important part in the taboratory work of Heinrich
Hertz. The device was made by winding 2 parallel
wires, insulated from each other, to form a resonant
circuit having high C/L raiio. Two such ‘'pies’

are shown.

RADIO-CRAFT for
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HE TURNING of the third-quar-

ter of the last century found sci-

entists and other learned people

preoccupied with the bewildering
question “What is Light?’ Various
theories had been expounded without
having satisfactory basis in faet or
without having sufficient proof. At last
in 1875 Clerk Maxwell asserted that
light was the result of oscillations pro-
duced by an electromagnetic field exist-
ing somewhere in space and manifest-
ing itself in the form of waves. Further-
more, he added, and proved mathe-
matically that what was true for light
was equally true for electricity.
Whether or not Maxwell’s theory was
good remained to be proven.

Heinrich Hertz was the man who by
his extraordinary experiments succeed-
ed in demonstrating the truth of this
theory thereby laying the basis for
future experiments in electromagnetic
waves and wireless (radio) communica-
tion.

He started with the principle in mind
that all electric waves resulting from
rapid electric oscillations could be
propagated into the air in the same
way as sound waves could be generated
and propagated by causing a string or
diaphragm to vibrate. He surmised cor-
rectly that electric waves had tre-
mendous speed and vihrated at a terrific
rate since they could be received, like
light vibrations, at a distance from the
place from whence they issued.

Hertz obtained his inspirations for
his experiments from these various
theories. He managed to produce elec-
tromagnetic waves with the simple
apparatus here illustrated. Close ex-
amination of this apparatus in its
fundamental aspeets {the use of coils,
condensers, etc ) reveals that it ditfers
only in method (net in principle) from
the present-day system of producing
electromagnetic waves. Little did Hertz
realize then that these same waves
later on would be the instrumentality
through which all the nations on the
earth would be linked together more
closely than by any other means. Phys-
icists and radio engineers the world

(Continued on page 368)
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FOR THE
RADIO EXPERIMENTER

An experimenters’ television tube, several special-service
tubes, and an A.C.-D.C. beam tube are features this month.

PA RT I I I IIIIIIIIIIIIIIIIIIIIIIHIIIIIIHIIIIIIIIIIIIIIIIIIIIlIIII]IIIIIIHIIIIIIllIIIlIIIIIII[IIIllIIIIIH!IR. D. WASH B U R N E

HIS MONTH the writer presents
a particularly enticing group of
tubes, of interest to the experi-
menter in radio (including ultra-
shortwaves), public address, and clec-
tronics, ranging from a 3-meter tube
delivering better than 500 wcatts to
cathode-ray television receiving tubes
or “Kinescopes” that are (states
the manufacturer) BEING MADE
AVAILABLE AT THIS TIME FOR
THE CONVENIENCE OF EXPERI-
MENTERS AND AMATEURS WHO
WISH TO CONSTRUCT EXPERI-
MENTAL TELEVISION RECEIVING
EQUIPMENT! Let's give this manu-
facturer 3 cheers!—and a special vote
of thanks!
We will now describe the new tubes
in class groups; first on the list is a

SECONDARY
EMISSION
ELEwCN

AN

Fig. A. This highly-sensitive “‘electric eye'
principie of ‘'secondary emission,'

utilizes

photoecell 4 times more sensitive to light
than anything previcusly available in
the commercial field!

PHOTOELECTRIC TUBES

Secondary-Emission Photocell. Em-
ploying the principle of secondary-emis-
sion (Radio-Craft, Jan. 1936), substan-
tially as deseribed last year by Dr.
Zworykin in an address before the LR.E .,
in the tube shown in Fig. A, it becomes
possible te achieve an overall amplifica-
tion of the voltage generated by imping-
ing light of about 1 times that of the
most sensitive, previouslv-available type
(the caesium-on-silver cell which deliv-
ers about 70 microamperes per lumen).
The new eell has a primary emission of
only about 40 microamperes/lumen but
the secondary-enission coefficient, or
that amplification which is atforded by
the secondary cathede, is about 7.

A supply voltage of 500 to 800 is re-
quired for operating the =sccondary-
emission photocell; a safety-resistor
value of about 10,000 ohms in series
with the supply voltage being recom-
mended. Terminal connections are as
follows: only 2 of the 4 base terminal
pins are used, namely, anode pin—con-
nects to secondary cathode; grid pin—
connects to primary cathode; the cap
connection atop the tube conneets to the
collector anode.

Advantages of the new secondary-
emission tube as compared to all exist-
ing commercially-available phototubes:
frequency-response characteristics and
inherent tube noise about equivalent to
best available high-vacuum types; sen-
sitivity factor, about 4 times greater.

(Data courtesy English Mechanics |Eng.]: tube
manufactured by General Electric Co, of Eng.)

(Continued on paye 372

Ty

Fig. B. Here is a full-fledged cathode-ra

RADIO-CRAFT for

E ) { { specifically desiqned for television
experimentation! This tube could be worked into the Iladio-Craft Television
Receiver described in the January 1937 and subsequent issues.

DECEMBER,

Fig. C. This photo-
cell features small
dimensions,

1937

Fig. D. The seven tubes here illustrated include

a  new ultra-violet sensitive photocell several

special-service tubes, and a new, special beam
tube for A.C.-D.C. receivers.
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SHORT-WAVE RADIO

Radio-Craft brings you probably the first detailed story in any radio magazine, of how
Uncle Sam's robot plane made perhaps the world's first entirely automatic landing, as

told by Capt's C. J. Crone and G

[) PE o -
i) ‘:'-f'-uu’
_}ﬁ " oyl

Sy gk

f.,ﬁ
AUTM-A T LANDNG

E"‘ SWITCH CLOSED AT
i THIS POINT

‘ 4 . 1
PATH OF 4
i FLIGHT [ 4 %y

RAD1O GUIDE

G. V. Holloman of the United States Army Air Corps.

PILOT PLACES AIRPLANE

AT SELECTED ALTITUDE BEFORE

CLOSING MASTER LANDING
SWITCH

AIRPLANE
AUTOMATICALLY
LOOSES ALTITUPE

HERE

GLIDE PATH

PLANE LEAVES THIS PGINT AT AUTO- GLIDE
MATICALLY CONTROLLED ALTITUDE GLIDE PATH ¢ oyt ':\;mt,)
AND IN CONTROLLED GLIDE STRONG WIND.

AND DIRECTION

!i TATIONS

Fig. A. The flight and Iandlng paths of the U.5. Army plane C-14 Cargo as it made the world's first completely automatic airplane Iandlng without a pilot's aid.

UCH HAS been written in re-
cent months concerning the per-
sonal equation during flight and
the influence of this equation on

accident rates. The newer developments
in modern aircraft, to insure high per-
formance, have required an increasing
number of cockpit-devices, all of which
demand the attention of the pilot at
some time or other during any given
flight.

Pilots have felt and expressed the

need for simplification of the various
controls that must be manipulated and
have expressed the need for this sim-
plification in no uncertain terms. This
simplification means that many of the
functions now performed by the pilot
in flight control and navigation must be
done automatically. The landing of air-
craft is no exception to this general
trend. With this in mind, the personnel
of the Materiel Division, U.S, Army Air
Corps, over 2 years ago began active

L‘(t ". » i~

-l

Fig. B. Views inside the cockpit of the Army airplane showing the radio compass and relay; the automatic

landing equipment (inset 1), and the frequency selector control box (inset 2)
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prosecution of development work to
simplify the procedure of instrument
landing by making it autematic.

AUTOMATIC FLYING

For over a year Air Corps test air-
planes have been flown automatically
over distances that have indicated the
thorough reliability of the devices em-
ployed. This was one step in the perfec-
tion of automatic landing, The features
therefore that are built into the auto-
matic landing system are not only use-
ful for the landing but dare wused
throughout the entire flight of the ar-
plane across the radio navigational aids
with which the United States is pro-
vided. Test airplanes from Wright Field
have been flown automatically from
Wright Field as far as Texas, and re-
turn, under automatic control. Several
flights have also been made from
Wright Field via Buffalo, New York, to
Newark, New Jersey, and from there
via Langley Field, Virginia, to Wright
Field, Dayton, Ohio. Of course the auto-
matic landing involves other factors be-
sides control of direction. These factors
are: (1) control of altitude, (2) engine
control, (3) glide control, and (4) fur-
ther engine control after landing.

With the provision of the Air Corps
automatic landing system in an air-
plane and with the installation of the
new “Z”-type radio range beacons, the
airplane may be flown automatically
from station to station, from East to
West Coast. If we 1imagine a group of
the future “Z”-type radio ranges placed
in a line joining the runway of the
landing field and extending to a point
5 miles therefrom, some idea will be
gained of the essential features of the
Air Corps automatic landing system.

DECEMBER, 1937
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AUTOMATIC LANDING

By reference to Fig. A, which represents the path of flight
and landing made by the Army C-14 Cargo airplane on
Monday, August 23, 1937, a generally clear idea will be
obtained of the path of the airplane in the horizontal plane.
The insert shows the airplane flight path and landing
path which the Army airplane followed in executing what
is belicved to be the world’s first entirely automatic airplane
landing! This illustration should be self-explanatory and in
itself is evidence of the continuation of development on the
Air Corps system of instrument landing.

On Monday, August 23, 1937, after over 2 years of in-
tensive research and design with respect to automatic control
features and automatic flight procedure, 2 entirely aute-
matic landings were made in the period of an hour under
adverse air and wind conditions by Capt. Carl J. Crone,
Director of the Instrument and Navigation Laboratory and
Capt. George V. Holloman, Ass’t Director of the Laboratory
and Mr. Raymond K. Stout, project engineer in automatie
landing. Since that time additional landings have been made
in which disinterested personnel have been carried as ob-
servers on the flights in order to check robot landings.

In the execution of an automatic landing, using the U.S.
Air Corps system, it is necessary for the pilot of the airplane
to bring the airplane to a definite altitude, determined by
the sensitive altimeter, and to place the airplane within the
range of radio reception of the ground radio facilities. It is,
of course, desirable to place the airplane generally in the
direction in which it is expected to land, but this is not
necessary as was determined in flight and can be understood
by reference to Fig. A in which the airplane was actually
placed in a position which headed it 180° aqway from the
direction of final landing! When the pilot has placed the
airplane at a selected altitude in the vicinity (20 miles or
less) of the landing field, the master landing switch is
closed and the airplane proceeds through the following
routine in accomplishing the automatic landing:

(a) The selected altitude is automatically maintained
and the airplane’s heading is changed so that it flies in the
direction of the radie guiding station most remotely located
from the landing runway.

(b) The new robot landing controls the “take over” as
described below.

SEQUENCE OF OPERATIONS
The altitude control device, shown at A in insert 1, Fig, B,
maintains the proper altitude during the initial approach
(Continued on page 370)

HUMAN

AID®

(ABOUT 30 F1
HIGH)

Fig. C. One of 4 mobile 'guiding" stations for automatic landings; (I)
1,000-meter radio compass locator antenna, (2} 4-meter marker beacon antenna.
Both transmitters operate continvously; the operators in the truck do nothing
after starting the L.F. compass quiding station and H.F. marker beacon.

Fig. D. The automatic throttle control used for automatic landings, The inset
} is a close-up of the control apparatus.

Fig. E. Left, |—side view of the Army test plane C-14B showing the various antennas used in connection with the automatic landing system; right, 2—a
switch on this landing strut of the plane automaticaily controls the engine-throttling apparatus just as the plane makes contact with the ground.
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RADICALLY NEW!

"MACHINE-GUN" MIKE
“SHOOTS” AMERICAN LEGION PARADE

Radio-Craft presents what is
probably the first detailed
description of broadcasting's
newest, most directional mi-
crophone.

M. H. GERNSBACK

L T T

NE OF THE problems which fre-
quently arises in broadecasting
events outside the studio is that
of picking out voices or music at

a distance and suppressing extraneous
background noises,

"MACHINE.-GUN" MICROPHONE

SUPERSEDES PARABOLIC TYPE

The parabolic microphone was de-
veloped with this problem in mind. It
failed to be completely sueccessful be-
cause it is relatively cumbersome to
transport and, as shown in Fig. 2C,
curve 1, when sharply focused it has a
15 db. rise at 5,000 cycles and thus
favors the high frequencies at the ex-
pense of the lows. This naturally re-
quires extra equalization equipment, If
the focal length is adjusted to flatten
out the response the parabolic mike is
no longer highly directional as it will
cover an area 35° on each side of the
center line without attenuation.
A Legionnaire ex-machine gunner, from a éth-floor nest on the Empire State Building, assists WOR'S In an effort to overcome these short-

staft "shoot'’ New York City's day-long American Legion parade. The new W. E. experimental "machine- comings, Bell Telephone Laboratory has
gun” microphone he's aiming at his buddies can pick up the music of an individual band and

follow it up the street! (Continued on page 366)
DYNAMIC ' '
PSICRO- S FEET i I
HONE
11/2 INCH. ALUMINUM-
owr y_/_ ALLOY
TUBES
(EACKH /2N, i
. ! INDIAS |
ol ——
|- —
TUBE )
A Ne.1
ENLARGED APPROX. 50 TUBES,
VIEW DF UNIT EACH SAME PROPORTIONATE
AND TUBES DIFFERENCE IN LENGTH

DIAPHRAGM

SLIGHT CRO5S-SECTION THROUGH
CAVITY OR TUBES SHOWING SPIRAL
CHAMBER. ARRANGEMENT

Fig. t. A bundle of about 50 narrow-bore metal tubes having uniformly

New W. E, "‘machine-gun” mike, at Polo Grounds in N. Y. C., picking up music different lengths, together with a standard dynamic microphone ‘in front of
of a band (not shown in photo) on which it is trained; music of brass band which they are placed, constitute the new, highly-directional W.E.
shown above is not heard since only bass notes can be heard off-beam. experimental mike.
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"ELECTRIC

EYE"

PROTECTS WILD GAME

The manner in which a "robot guard" shoos away only
animals, at the gate to a German game preserve, makes an
interesting explanation not contained in previously-pub-
lished descriptions of this system.

L T T T e T T T TR T TR T

N ELECTRONIC “robot guard,”

that operates without a human

person being within miles of it,

has been successfully used at a
German hunting preserve to prevent
wild game leaving the grounds; motor
vehicles however do not actuate the
device!

This preserve is located some 50 miles
from Berlin and for reasons best
known to the City Planning engineers
was transected by several highways.
Although the entire preserve was
fenced-in, the animals very often
strayed through the gates at each high-
way entrance and exit, and were lost
to the county since residents insisted
upon “taking care of them.”

OLD TURNSTILE USED MAN-POWER

To prevent these losses the authori-
ties first placed across each highway
entrance and exit a huge turnstile con-
structed of wooden logs. These turn-
stiles were constructed in the manner
of a ferris wheel with the logs running
horizontally across the highway. It was
necessary for an automobile driver to
stop, pull up the log which was imped-
ing his passage and then pull down the
succeeding log in order to block the
highway once more. Aside from the fact
that very often drivers ‘“forgot’” to
block the highway this systemn was
necessarily a slow one which consider-
ably impeded the flow of traffic.

After many lengthy experiments the
system to be described was installed
and is now operating successfully.

INITIAL ELECTRONIC GUARD

At each entrance and exit to the game
preserve an extended arch made of
logs is constructed. Across the inside
end of these arches (facing towards
the preserve) is arranged a light beam
as indicated in photos A and B, and the
sketch, Fig. 1.

In order to leave the preserve, ani-
mals must pass under these arches and,
in doing so, interrupt the beam of light;
whereby, after a predetermined number
of seconds has elapsed (at which time
the animal would be inside the arch)
2 glaring floodlights flash on brilliantly,
illuminating the interior of the arch
and at the same time a loud-sounding,
automobile-type horn commences to
function. The animal is scared back into
the preserve and hence is not “lost.”

The only drawback to this system
was that automobile drivers {and
motorcyelists) hefore passing through
the arch (and interrupting the beam of
light), had to stop, press a button on
a post underneath the sign shown in
Fig. A, and then proceed to pass
through in order not to set off the
alarm. (Pressing this button reverses
the operation of the PE. eell circuit so
that the apparatus is not caused to
function even though the light beam is
interrupted. See schematic, Fig. 2.)

This, of course, was a nuisance and
in most cases not complied-with by driv-
ers, the result being that each time a
car passed the scare system would go
off, gradually “acclimating” the animals
to this reaction. After a while it did not
scare them back into the preserve.

(Caontinued on puge 368)

Fig. A. The animal -in the above photo has just
interrupted the light beam and is startled by the
sudden glare of Z floodlights and the blaring of
an automobile-type hora! In a flash he will be
scared back into the preserve ground.

Fig. B. This is an interior view of one of the

arches looking toward the preserve qgrounds.
Notice how the exciter-lamp housing is placed to
throw the beam of light acress the entrance.
The insert is a close-up view of the exciter lamp
housing. Motor vehicles do not actuate this '‘robot
guard'’; only animals "touch it off."

EXCITER
(LAup " =

STORAGE
BATT. — 7

AUTO-TYPE
HORN

AUTO-TYPE
/ HEADLIGHTS

AUTO

Fig. 2. Schematic diagram of the “‘electric eye"

RADIO-CRAFT for

C a system used to prevent straying
of wild game. The entire circuit is powered by bateries.

DECEMBER,

HEAD- b 3
LIGHTS :{,k o —
,,}.1){-' '_
T4 ‘Z £ ff

LAMP

CONTACT PLANKS
6TO 1OFT. APART ==,

Fig. I.

te37

Artist’s sketch showing the complete system and the layout of
all components. The view s looking outward from the preserve grounds.
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HOW TO MAKE THE

RADIO-CRAFT
SUPER-DELUXE

30-TUBE SET

Concluding half of the chapter on the I.F.
Channel and Automatic Control Circuits.

PA RT l I lB UL T T TR

N CONCLUDING this chapter, the first portion of which
together with the complete List of Parts appeared last
month, we take up the details of building Chassis No. 2.

The chassis should be carefully marked off, according
to Fig. 7, and all holes drilled. Do not mount any parts per-
manently until the chassis is completely drilled. The 14 octal
sockets must be mounted as shown in Fig. 6 (Part IITA).
The keyways must face in the proper direction so that all
plate leads will be short and direct. Also place a lug under
each socket as shown. When this has been done, mount the
balance of parts as shown on the parts layout, except the
band-expanding switch. This switch is mounted after the
wires leading to LLF.T. 1 and 2 are in place.

THE 15 STEPS TO COMPLETION OF CHASSIS No. 2

In order to do a neat wiring job, the following sequence
should be carried out:

(1) Connect to a grounded lug, the shell prong and also
the cathode prong, on those sockets which carry a tube with
the cathode grounded.

(2) Wire up each remaining heater prong in the 3 groups
shown in Fig. 10.

(3) Connect plate leads to all sockets except V18, V19 and
V21. These are wired later on.

(4) Connect all “B” plus leads to terminal connections.

(5) Connect all screen leads.

(6) Connect all remaining cathodes.

(7) Connect all grid returns.

(8) Wire up the variable controls and switches as shown
in Fig. 11 and Fig. 12, sections A, B and C.

(9) Connect up all remaining loose ends.

(10) The sockets mounted on the rear chassis apron
should be marked off first (see Fig. 8) hefore wiring and
then wired accordingly. This is necessary because of the
previous wiring done to the plug cables on Chassis No. 1.

(Continued on page 367}

AVC X

ETO NC.4 CHASSIS

JO CHASS|S NO 1~

Fig. 8. Markings on the sockets on the rear apron of ‘he chassis.

AvC. NOISE,
LEVEL LEVEL

N N
* L ®

AVC-ON B.F.0-OFF
W QFF _*OFF
) |1

¢ ON
DX  LOCAL | ={onw [~ _oN
N A 3/4;[

BASS FIDELITY

AR,

Fig. 9. Markings for the various controls on front apron of the chassis.
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TELEVISION STUDENTS
LEARN BY MAKING

CATHODE-RAY TUBES

This description of steps in making a practical television
receiving tube experimentally in a school laboratory is be-
lieved to be the first newsstand-magazine disclosure.

U. A- SANABRIAIIIIIIIIIEIﬁIIIHRIII;II;lIIIIIIIIIIII
f:’?v. C. A blowtorch helps fuse screen to slowly-re-

BLOWTGORCH plays a red-hot lame on the ing television-tube envelope; while gas {lames
end of & slowly-rotating glass tube—the from all sides maintain glass at even heat. It is
flass slowly softens-——soon a glazed por-  this operation which the cover painting depicts
celain appearance is obtained and, presto!, in colors.
the step 15 finished! A television cathode-ray-
tube has raken a second step toward comple-
tion’ it was thercfore meceseary to apply exactly the
Last month we told you what materinls to use 7'¢#t amount of heat and spin the bhulh slowly.
for the screen. how the screen fluorcsces, how the We were then able to prolong the heating to
tube “blank” was obtained, and the preparations Several minutes. We soon found that it was best
to npply a very slight air pressure inside of the

necessary prior to the operation, next to be de-

seribed, of fusing the screen. spinning vessel through a rubber tube eonnected
to the operator’s mouth t{o press the e¢rust of
FUSING THE SCREEN screen materiul niainst the soft glass at the end

I of the bulb with a gentle enough pressure to
We found it best to put the flask on a hori- ake a just-visible distortion and rounding-out
zontal rotating machine and apply to it a large  of the glass.
blowtorch of the oxy-acetylene type hut employ- After the screen was completely fused with
ing ordinary illuminating gas and oxygen (in gliss, the temperature was gradually reduced
order to obtain a large, low-temperature flame). gver a period of several minutes while the bulb
50 as 1o heat the glass to the softening tempera-  was spinning. This was to allow the partially-
ture. See Fig. C. soft glass to gradually readjust itself to any new
This method worked very well and permitted distortions so that, upon complete cooling, all
the glags to get soft while apinning. This allowed  bulb strains would be removed. See Fig. D.
the glass to maintain its shape ;nd still become You ean readily appreciate that if one part
warm enough to be soft and Yet not sa¥. If cools and contracts and another part on the
however the glass was heated too hot so as to  opposite side cools and contracts, that = strain
melt, it would run and spin awny from the een- will exist between the two parts tending to
ter !.owa_rd the outside upd spoil the flask by pull the glass hetween them toward each other.
Fig. D. With screen fused-in, fube is cooled by making it too thin; while at the same time If this glass is heated warm cnough to Le bend-
slowly reducing flames. cracking the sereen and leaving large streaks. (Continued on page 368)

Mr. Winner describes the NEw CONSOLE UT".IZES

newest application of acous-
tic principles discussed in 47 17
past issues of Radio-Craft. BASS REFLEX LEWIS WINNER

IR DO OO RO O R0 000 TR OO OO DD O OO O O AR ES T A TRLEOgR

HE PROFESSIONAIL PERFORMANCE pro- ties—a most essential feature required to match PROBLEM: "NON-CONTROLLED REAR

vided by the popular “Super-I’ro” (heretofore the other professional features of the receiver. RADIATION"
availuble only in the table model or rack-and- To achieve this exceptional acoustic performance,
panel style). plus a wide-runge reproducer the new llass Reflex system has been incorporated It is well known that many in the present run
system, may be enjoyed by those at home. in the conscle in association with a special 15-in. of radio cabinets have recognized disadvantages.
The console has remarkable acoustical proper- loudspeaker. (Continued on paye 363)

R
’ FSESEE"NCY' N |~ (UNDESIRABLE [
"W RESPONSE _| 50 PEAK )
\] | ) | |

} 2 | i it
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t?'c s K
=% WITHOUT BASS REFLEX
(BACK OPEN)

.F"
“ 4
- ' T !
" " WITH BASS REFLEX ¥
O (BACK CLOSED) 7
e
0 60 1 801100 00 00 000
U 0 O S0 QU 400 60U &S00
OF R OND
Front and rear views of the newest ''bass reflex'’ console cabinet. Closing the back, and opening front pressure-release vent, improves bass,
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LORGNETTE TYPE
CRYSTAL EARPHONE

Fi?4 A. This tiny bedside quiet set is so atractive even Scottie has taken a
ancy to it. Note high-fidelity crystal earphone; and absence of dials.

STATION

VOLUME
3 SELECTOR

CONTROL

Fig. B. The 10 tuning condensers, added later, for the sake of clarity do not
appear in this photo. Note ruler, left, shown for size comparison.

SW.1A & SW1B
(GANGED) —>

Fig. C. Installing R.F. coil L2 underneath the (almost Z.shaped) chassis auto-
matically shields this portion of the circuit from that of antenna coil LI,
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BEGINNERS ! —BUILD THIS

“TINY TIM"
4-TUBE SET

The "bedside quiet set" here described in
great detail has utility not only for the sick-
room but also as a traveling companion; and
as an auxiliary, "personal’’ set.

RA Y M o N D P. A DA M S LR

HERE ARE TIMES—plenty of them—in the listening

life of Mr. Average Radio Fan when he’d like to inter-

cept some local, “wee hours of the morning” program

but simply doesn’t because the better-half won’t let him.
What is needed is a “personal set.”

WHY A "PERSONAL SET"'?

Speaker reproduction will keep folks awake, it seems, even
when adjusted for minimum level consistent with good
audibility. There are other times when there’s something
of particular interest which he personally wants to hear—
but right at the same hour when little Bobby gives ear to
the exciting adventures of Mike O’Malley Among the Indians
or when the older youngsters dial the blaring brasses of
Sally Swing and her Sister Syncopaters—or when for one
reason or another, every individual in the house but himself
is adamant in his or her demand for absolute quiet. There
are times when he’d even like to go to sleep with the restful
notes of the Midnight Organist impinging upon his exclusive
ear—but hasn’t a chance in the world unless some happy
bachelordom affords him a wide world of a room all to
himself.

A second receiver in bedroom, den, or workshop—perhaps
a now familiar midget-type set with limited speaker output
sometimes fills the breach pretty well and makes every-
body more or less happy. But not always. Actually, there’s
very little opportunity here for one individual to listen
whenever and for as long as he wishes—without disturbing
someone, somehow, sometime.

But if all this suggests a rather difficult problem—or a
seemingly diflicult problem—we ought to be set at rights
without delay. For the simple, and one and only answer is
a “quiet-set”—extremely small and compact, extraordinarily
inexpensive, limited in range to a local metropolitan area
and in seleetion to 4 or 5 important netwerk stations, afford-
ing perfect fidelity of reproduction, and feeding into a
handle-type earphone with sufficient volume to give signal
audibility with the phone unit under a pillow or resting on
the arm of a chair. Such a set would cost but a few dollars
to huild, recommend itself for duplication and use in several
rooms in the house (or office), and atford truly “personal-
ized"” reception to cach and every individual.

THE TINY TIM “QUIET SET"

The Tiny Tim “quiet set,” here illustrated and deseribed,
perfectly meets the above requirements. It is small and
portable, to begin with—the cabinet being about 6'z ins.
long, 5% ins. high, and 3% ins. deep. It has a volume con-
trol and a signal selector control, is A.C.-D.C. powered, uses
4 tubes (including rectifier), employs a self-contained
antenna, and feeds a high-fidelity erystal-type earphone.

Reproduction is of highest quality (the crystal phone is
considered a component part, noticeably contributing to
such reproduction); power output is ample for clear
audibility of all signals; selectivity is quite sufficient to
prevent “monkey chatter”; and sensitivity is high enough
to permit DX reception if it is desired. The circuit has been
worked out to atford all these characteristiecs with use of a
minimum number of inexpensive parts, and no changes in
DECEMBER, 1937
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EET%‘INAL [ ant N
LIST OF PARTS PIRENEE

CABINET 6K7
(™t

rRE - — GANGFD -

Ong Meissner zatenna eoil, less shield can,
No. 2436, 1.1;

One Meissner K.F. coil, less shiekl ean, No.
2427, L2;

One Meissner 2-pole, 5-position shorting
aclector switch, No. 18253, Sw.l (A&DL)

Ten Meissner trimmers, No. 14061-4 7-80
mmf{. each, condensers Cx :

*One potentiometer, with switeh Sw.2, No.

203, 0.5-meg., R2:
*One resistor, with adjustable tap. 10 W.,

One Acrovox condenser, type 248, 0.002-mf..

S AME, e

5,000 ohms, R4; ?) Ce-_L_ 200v.iea) T
One Continental Carbon resistor. type M-3, Daf Fr

400 ohms, 15-W.. R : N --; 4

ns, - O 0.5-m

One Centinental Carbon resistor, tvpe M5. SW.2 ?RS ‘iék 25\'11216 \/D\t.-> CONSI;ROL l%%;&..

50,000 ohms, Y-W, R3; . MMM IMPE DANCE
One line cord for A.C-D.C. setx, 250 ohms, X Unetoro) 4 [ (D R4, £.000 T0 5000 CRYSTAL

R5: QP TIOV.A C-0.C OHMS, LW OR MORE {SEE TexT) EARPHONE

Y : ) 2 - = . -
Yo Aero.vu.\ condensers, type 264, 0.1-mf, ¥ig. |. Schematic circuit of the complete, selectively-tuned receiver. It is duplicated pictorially in lig. 2.

Cz, C3;

Cr: EXTERNAL _ ANT IN
Two Aerovox condensers. type 284. 0.25-mf., ‘,I"f ’—
C5. C6;
Two Cornell-Dubilier electralytic condensers.
i mf., C7, C8;
One Aerovox miea condenser, t¥pe 1468. 50 CL’
mmf., C4. .c02-
One Brush earphone. type A (lorgnette) ; bE

Ten ft. No. 24 D.C.C. wire; *Two clips:
*Ten ft. No. 18 push-hack wire;

Two fuses, 1 A.. und fuse blocks (optionul) ;
One 2-point tie asccmbly;

Five grommets (3, %i-in., and 2, Y%-in.):

{ F { CONDENSE
*Four sockets with retainer rings ; S

One National Union type 6K7 tube, VI1;

One National Union type 6H6G tube, V2; 2?;;;
One National Union type 6CH tube, V3; ~—
One National Uunion type 2576 tube, V4; RS.

FUSE 250 OHMS5 v4
(OPTIONALY (IN Lle

Oune chassis and panel piece, 6 x 7% ins.:
Two krown knobs, pointer type;

One bronze §-point plate marked SELECTO!R ;
One bronze plate, to match, marked VOLUME.

*Names of manufacturers will be supphed

C

FUSE
{opTIOoNAL

CONTROL

—&_D—

upon receipt of a stamped and self-addressed
envelope. R 1:%‘{"&(‘

" R4 (SEE TEXT)

Fig. 2. Pictorial diagram of the '"Tiny Tim" for those who find schematics a ‘bit too much to tackle.

values or make of components should be made if proper
performance is to be expected.

THE CIRCUIT

An R.F. tuned stage is employed, with self-bias, for maxi-
mum gain and aniple R.F. preselection. (Selectivity is a
function of gain and tuned-circuit characteristics; and
although a variable cathode resistor [acting as a volume
control] would permit a variation of conductance and pre-
vent cross-talk such a refinement seems hardly desirable,
as it involves use of an additional control and some increased
cost of construction.)

Unit L2, fed by the 6K7 R.F. tube (the screen-grid voltage
of which is secured directly from *B plus”) is, like L1, an
unshielded midget R.F. transformer to be tuned to signal
frequency. The detector is a 6H6 with plates and eathodes
paralleled. Mica condenser C4, of 50 mmf. capacity, is the
R.F. bypass unit—small enough to prevent attenuation of
the higher audio frequencies and large enough to com-

pletely exclude all trace of R.F. from R2, which is the audio
load resistor for the diode (and, of course, the variable
volunmie control for determining A.F. level). An A.V.C.
circuit might have been used but is not included in the
design for reasons of Simplicity; the set is intended, pri-
marily, for hi-fi local reception.

The audio tube—a 6C5—is diode biased, and no coupling
condenser and grid resistor are required. Actually, both
the audio frequency and rectified D.C. components of the
signal are fed through to the V3 control-grid. The control-
grid is therefore biased by the amount of voltage available
at the center arm of potentiometer R2. Inasmuch as detee-
tion is linear, this negative D.C. will be related to the
carrier of the signal only and will not be atfected by modula-
tion, so that for a given signal of certain level, V3 bias,
potentiometer selected simultaneously with A.F. level, will
be constant. In other words there is no change in V3 bias
except with (a) a change in position of the center arm of

(Continued on page 360)
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Fig. 3. A, showing the placement of parts and the method of mounting the tuning-trimming condensers on the rotary, station-selecting switch; and B, complete
physical specifications for making the chassis.
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CONCEALED
LOUD-
SPEAKER

{Photo—Nisdolek Co.}
Fig. A. The Radio Witch.

“ HE LIFE of the party,” is
what they will call the radio
experimenter who exhibits a
little ingenuity in applying to

amusement purposes some of the sim-

plest of radio principles, when next he
entertains his friends.

The fun may extend from a simple
foursome of personal friends to an
extensive party perhaps having a holi-
day tie-in.

Augustina Zilch shown in Fig. A, for
example, once furnished no end of
hilarity for a group of Hallowe’en
merrymakers composed of some well-
known Chicago radio and advertising
people. Augustina, the combination
ghost and witch who formed a commit-
tee of one to welcome the arriving
guests at this particular party, com-
prised certain wood fittings, a bed-
sheet and a loudspeaker and audio am-
plifier. Groans and sepulchral greet-
ings enough to turn the hair of any
ordinary person set the guests in the
proper Hallowe’en mood for the eve-
ning. Ghost-witch Zilch was placed at
the entrance gate and certain members
of the party located in the house gave
voice to this “spirit of Hallowe’en” by
remote control merely by speaking into

CHECKER BOARD WITH
ot HOLES TO TAKE USED
TLIN TUBES; TOP OF GLASS
A .-, BULB PAINTED
i . RED AND BLACK

Fig. |. Tube "'men’
suggestad game with "'metal’’ vs.

' plug into board. (G.E, Co )once

I"* **glas
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FUN
WITH

RADIO PARTS

L L O T T WALTER

a microphone connected to the ampli-
fier.

You may wish to apply this idea to a
“post-Hallowe’en” party. The possi-
bilities of providing many unusual
effects for parties of this kind are
limited only by the ingenuity of host
and hostess. For instance you might
use an electric phonograph to repro-
duce a previously-recorded program of
blood-curdling sound effects, in place of
having hidden conspirators talking into
a remote microphone; and in lieu of an
effigy of sorcery an illuminated, hol-
lowed-out pumpkin may be used to
house the loudspeaker. With something
of this sort as a starting point the man-
ner of continuing the bedevilment
throughout the evening becomes quite
easy.

"RADIO" DECORATIONS

It might be well to give your next
house-party a more nearly *radio”
atmosphere, right at the start, by using
radio parts for decorations as well as
entertainment. A little thought on this
subject will show just how attractive
and inexpensive such party decorations
can be made.

For instance, I know of one radio fan
who is quite successful at fashioning
animals—dogs, cats, giraffes, ete.—
from lengths of stiff wire. The colored
hook-up wires are particularly attrac-
tive for this purpose. The wires are
twisted and formed into gretesque
forms which resemble (it is hoped)
the animal represented. The tails are
formed by untwisting the insulation and
cutting off the inside wire.

One radio fan, with an artistic bent,
has made some fine caricatures of
famous people using radio parts for
the features and outlines. These carica-
tures are made on wooden panels which
mmay be hung on the walls as decora-

tions. Such parts as dials, binding
posts, pilot lights, hook-up wire, etc.,
are used in the makeup of these amus-
ing ornaments. “Goofey Gus,” shown in
Fig. B, is one example of a radio orna-
ment that never fails to get a laugh.

Other interesting ornaments made
from radio parts, which I have seen,
include many items that also have con-
siderable utility. For instance, ash
trays may be cut from transformer
cans; table lamps from transformers,
coils, tubes and other parts; etc.

RADIO CHECKERS AND CHESS

If the group you plan to get together
is sufficiently technical-minded you can
spring on them the novelty of a “radio
checkerboard’” made as shown in Fig. 1
All you need is a piece of board and
some way to mount it at the proper
height for playing the game; and a set
of 24 discarded tubes. If you haven’t
enough tubes handy the local radio re-
pair shop probably will bless you for
taking a quantity of them off its hands.
To provide the “radio checkerboard”
thus costs you no more than the time
it takes you to get the above items to-
gether and to drill the proper number
of prong holes in the board. The game
is ready after you've lacquered the
tubes on top; red for one player and
black for the other.

The same idea may be extended to
chess by lettering the tops of the tubes
to represent the chessmen (K, king;
Q, queen; R, rook, ete.).

At some more ambitious parties a
“radio mind-reading act” has been put
on with great success. Whether you feel
like tackling the idea depends mainly
upon your ability to build a very small
short-wave sending and receiving set.
In any event, you'd need a transmitting
license to operate the equipment; or
you could get a licensed amateur to

'ORACLE " BEHIND
SCREEN WITH PHOMNES
vm»wous A

E
TURNTABLE ‘
AND AMPLIFIER i
- ’/ ) N

wn Auoun:n MIKE

b istace <o
Aunmzn./
°2

- .- Awa 13
ORACLE " wiTH £ PEakER MIKE
PHONES Ne.2
T
( ",Q MIKE
o
L N2 1
- G
BLTIERY BATTERY
X E -] ®Box
s N2 DYNAPHONE
d “ " PHOND Ne.2
TURNTABLE
AND Amp-
LIFIER N2.3

L STAGE AMPLIFIER
= N2 2

Fig. 3. The "'Radio Oracle™

provided you don't know the 'secret," a

RADIO-CRAFT

apparently answers your question straight from a phonoqraph That is,

concealed confederate, as shown abova!
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Once you get started it's easy to make a
"radio party."” A number of cleverideas are
described in this article. They range from
decorations having a '"radio"” angle to a
regular entertainment program for a house-
party. Look these over and let us know
whether you can add to the list.

PA L M ER LT T T R T T TS T

operate it for you. The general idea, illustrated in Fig. 2,
is outlined as follows:

MIND-READING ACT—RADIQ SYSTEM

A tiny radio transmitter made in the form of a belt worn
by the “man” in the act is concealed in his clothing as he
wanders about through the audience asking questions which
his girl companion (blindfolded and seated at one end of the
room or on the stage) answers, concerning the members of
the audience. A tiny fixed-tuned receiver concealed in the
girl’s clothing or in the chair on which she sits provides the
necessary communication to enable the acts of so-called
mind reading to he performed. An incenspicuous phone
unit of the type used for deaf-aids is carefully inserted in
her ear with the wire slipped under her hair and dewn to
the receiver. The actual details of transmitter and receiver
may be determined experimentally by the radio man. The
small “acorn” tubes or, better yet, the tiny English tubes
described in past issues of Radio-Crajft lend themselves ad-
mirably to this purpose both as transmitters and veceivers.
This is the “radio” method of putting on a radic mind-reading
“act.”

MIND-READING ACT—AUDIO SYSTEM

A simpler method. and one which has worked out ad-
mirably in practice, is the “audio” method; one version of
it, worked up by Readio-Craft for the Radio Show in 1935,
utilizes a specially-recorded phenograph record, 2 micro-
phones, and a power amplifier and loudspeaker, as shown
in Fig. 3. Visitors to the Show will recall this as the “Radio
Oracle” that answered any and all questions—and how!

The “—and how!” is where the fun comes in. A con-
federate concealed in a place where he (or she) can watch
without being seen is equipped with headphones and a
microphone. The “master of ceremonies” or interlocutor,
acts as the go-between for inquiring guests and the
“Radio Oracle.” The “m.c.” arranges the guests in a row and
takes them as they come, one question per guest. The trick
is to make the whole operation appear on the surface to be
a full-fledged “radio’” act; and to ask leading questions that
the person acting as “Oracle” can turn into a laugh-pro-
voking situation by a clever remark perhaps based on the
question or on his knowledge of the person asking the ques-
tion; that’s where the “seeing without being seen” part
cones in.

We've kept you in suspense, but here’s how the phono
record works in. On it is recorded, say, 3 slow “bongs” of
a big dinner gong, a snatch of musie, a fade-in of a

" WEATHERPROOF "
BLACK WIRE

WOODEN MARBLE -

PARAFFINED
OR"BELL

SHIELDED

/WiRE

WIRE >
e
SHIELDED L8
WIRE .

Fig. B. Goofy Gus. You make him out of wire and a telegraph-key knob.

deep, sepulchral voice slowly intoning, “T-h-e R-a-d-i-o
O-r-a-c-l-¢ S-p-e-a-k-s,”” a fade-out of the voice, and then
the “oracle” comes in with the answer. Each time a question
is asked the master of ceremonies must pick up the tone arm
and put it on the pheno record again, and repeat the playing
of the introduction—the pickup is then left on the record
and the record allowed to turn, until the question has been
answered; whereupon the pickup must be immediately re-
moved or the turntable stopped.

The illusion thus created in the minds of most non-
technical persoens—and even some radio men'!—is that the
“answer” is recorded on the record and that the correct
answer is being picked up from the record by some sort of
mystical hocus-pocus that is not quite clear. If properly
done the illusion is very effective. Any of your friends own-
ing a radio set equipped with a home-recording attachment
will be glad to help you make the “key” record.

Yes, indeed, a radio experimenter with a sense of humor
and a few radio items can have no end of fun working up
a “radio party.”

THE MOCK "BROADCAST"

You can close the evening with a “mock broadeast” that
will have them guessing for quite some time. Here’s how
you do it.

Connect 2 microphone into the audio section of your
radio set as shown in Fig. 4A, then “fade” from a hot dance
orchestra to your microphone and put “on the air” some
special announcement of a humorous nature directed at ene
of the guests.

Some people who have worked this stunt prefer to do it
this way. (You don’t need the potentiometer, for fading,
shown in Fig. 4A.) Just wait until the music has ceased and
the station announcer is just about due to come in with his

(Continued on page 361)
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Fig. 2. A short-wave set helps along a “‘mind-reading" (?) act.
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Fig. 4. Kidding the kidders—with a mock broadcast!
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ZERD- SET
ADJUSTMENT

Fig. A. The scales on a typical modern multi-range meter. Note the various
scales for the different ranges as well as the tapered knife-edge pointer.

HAT HAS BEEN SAID up to this point should con-
vince any Service Man that, if he is to make his
electrical tests with any degree of accuracy he must:
(1) Use high-grade meters of reliable manufactuve,
and which have high inherent accuracy.

(2) Handle and use these meters with care, so that they
will maintain their initial high accuracy over a long period
of time.

(3) Give due consideration to all inaccuracies which may
occur due to the particular way an instrument is being used
or the conditions under which a measurement is being made,

(4) Take all readings carefully so as to reduce observa-
tional ¢rrors to a minimum.

Remember that if maximum accuracy and utility is to be
obtained from an instrument, all of these precautions must
be observed. Since inaccuracies due to items 2, 3 and 4, are
really more dependent upon the Service Man himself than
they are upon the instrument, and are more or less under
his own personal control, we will leave them at this point.
What has already bheen said about them should be sufficient
to make their importance clear.

Let us now return to the subject of inherent meter accuracy
(or inaccuracy). That is something that comes with the
meter when the Service Man buys it—something he cannot
readily change or correct. Let us see (a) just how large the
errors usually ave in high-grade commercial servicing instru-
ments, (b) where they occur on the scale, (¢) how they are
cxpressed, and (d) how (if at all) they affect service work.
This takes us into the subject of inherent meter uccuruey
(or inaccuracy), a subject which has long been confusing
to the servicing fraternity in general. We will try to explain

N |

Fig. 4. Graph showing the actual inherent errors which were found fo exist
at all parts of the [0-V. scale of a3 commercial D.C. voltmeter.
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HOW DEPENDABLE
ARE YOUR

METER READINGS?

Mr. Service Man: nowhere in the entire field
of radio literature will you find anything like
this article! It contains previously unpub-
lished, down-to-the-ground facts you need.

ALFRED A. GHIRARDI'IIIIIlIIIIIllIINiIIIIIIIIIiIIIIIl PART "I

it in a manner that will clarify those points which have
caused difficulty.
HOW ACCURATE NEED METERS BE

FOR RADIO SERYICE WORK?

Before considering the actual accuraey of commercial
servicing instruments. let us see how accurate a meter really
needs to be for ordinary service work. Most commerecial
radio sets are constructed with potential, current and resist-
ance tolerances of 104, or more. It is generally conceded
that meters whose inherent accuracy is within 27¢ of full-
scale value ate satisfactory for servicing use. Most high-
grade commercial servicing instruments afford this degree
of accuracy, provided they are in good condition. Of course,
for special work, where laboratory precision is required, it
is important that much more expensive and precise meters
be employed.

ON WHAT PORTION OF A METER RANGE

CAN THE MOST ACCURATE

READINGS BE OBTAINED?

It is practically impossible to build medium-price meters on
a production basis with hairline accuracy over the entire
meter scale. Because of bearing friction, the initial “starting
torque” necessary to get the movable coil and pointer moving,
and also beeause in the “at rest” position the movable coil
is almost out of the field of the permanent magnet, the
error in permanent-magnet movable-coil type instruments
usually runs rather high on about the 1st 1/5 of the scale.
From there, up to around 4/5 of the scale, the accuracy is
much better.

Since most medium-price meters are calibrated around the
1/5 full-scale peint, the accuracy is almost “on the head”
at this region. Above the 4/5 region, the inaccuracy usually
increases again, but is not usually as bad as at the lower end
of the scale. In general, on multi-range instruments, the
accuracy on the last 1/5 of the scale is about as good as the
accuracy of the 3rd 1/5. Therefore, insofar as the meter
itself is concerned, it usually has its greatest inficrent crrors
at about the 1st 1/5 portion of the scale. Of course, this is
true for each range. The following inherent meter accuracy
test figures, taken on the 0-10 volt range of a commercial
D.C. servicing voltmeter, illustrate this point.

True Meter Meter Evror
Voltage Reading (Volts)
1.0 1.17 40.17
2.0 2.12 40,12
4.0 4.05 40.05
6.0 6.04 +0.04
8.0 8.04 +0.04
10.0 10.07 4007

In Fig. 4 the errors (in volts) have been plotted against
the meter readings. Notice how much larger the error is
over approximately the 1st 1/5 of the scale than it is over
the middle 3/5 region and the last 1/5 portion. Notice also
that the errvor is very low around the 4/5-scale point (the
region at which many meters ave calibrated) and how it

(Continwted on page 374)
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~ Luigi Galbam _-
200th Annibersary

"Father of Electricity’ Luigi Galvani opened for posterity
a door that has swung ever wider to reveal the world of
wonders now termed, in his honor, "galvanic electricity."

TR R R H R R

brated the 200th anniversary of

LAST SEPTEMBER 9th, we cele-
Luigi Galvani who has often been

(From R.P.S, photo.)

Under this emblem of Galvani's frog's legs ex-

periments were held, a few years ago, sessions of
the first Congress treating of Radio Biology.
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(- EXPANSION
t-BALE BOOSTER
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4 v L0W TONES

This Midwest set has the new expander.

radio reproduction has reached the

point where it is difficult to make
any major improvements in tone quality
or in the control of tone.

All tone frequencies which are broad-
cast by the present day radio trans-
mitters are received and reproduced by
the modern high-grade receiving set. In
spite of this fact there are very few
people who could be deceived into be-
lieving that reproduced musie is exactly
the same as the original! The one final
improvement in produced music, to make
the illusion perfect, is to extend the
dynamie range.

S3YMPHONIC ORCHESTRA REQUIRES
"DYNAMIC RANGE"
A symphony orchestra is probably the
best example of an exceptionally large

ﬁ T THE PRESENT stage of the art,

for
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called the “Father of Electricity.” We
will seize this opportunity to recall the
life of the great Italian scientist and
research worker who gave his name to
many a word used now in radio and
physics, such as galvanism, galvanom-
eter, galvano plastics, galvano surgery,
galvanography, galvanic cell and others
which have often resounded to the ears
of all those interested in scientific ques-
tions.

Luigi Galvani was born in 1737 in
Bologna. He studied medicine and be-
came a professor in 1762. His first re-
searches were directed towards natural
history and all that concerns life’s
phenomena.

His studies relative to the brain con-
stitution of birds, obtained such a great
success that he decided from that time
to devote himself to the study of bird
physiology. However he soon realized
that the subject he had chosen offered
too wide a field of experiment for which
he could not find sufficient time and he
therefore limited his studies to the close
examination of the auditory system of
birds.

@ &’fﬁlﬁs Cfg

‘. £ N
~¢ '

* Gesbaret :

I"CONGR-INTERNAZ
DI ELETTRO _

R.ADIO BIOLOG:

'lngh

{Photo—R.T.8., Paris.)

Italy pays a tribute to the man who inspired Yolta,

Ampere and other sciertist-pioneers by issuing 2

postage stamp in Galvani's honor, His life spanned

the period between the years 1737 and 1798; he died
in Bologna, Italy, where he was born.

FROG'S LEGS MARK RADIO-

ELECTRICAL EPOCH!

It was only by chance, so it seems,
that he was brought, on November 6,
1780, to diseover what was later named
“Galvanism”, which consists in produe-

(Continued on page 364)
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NEW 20-TUBE SET INTRODUCES
DISTORTIONLESS
A.F. EXPANSION

This description, exclusive to Radio-Craft, of an improved-
type expander is of unusual interest to sound specialists.

PAUL P- SMITH W G A TR TR T TR T T

dynamic range requirement. The usual

symphony audience experiences change to be heard,
in volumes from passages so soft that

it requires absolute quiet of the audience
to passages so loud they
(Continued on page 364)
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v T %
: NITROL RI. EXPANDER CONTROL ~Yagy”
Fig. |. Electronics reproduces (D} old-style vol. control's odvantages (A).
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"LEARN-BY-EXPERIMENTING"

BEGINNERS' PRACTICAL RADIO COURSE

Fig. A. The author, preparing to test the completed power supply {prior to
turning on power) with the aid of a neon tube and loudspeaker.

80 CH 1) CH.2
d | 4

b AR
OUTPUT

, RECEPTACLE
SW (OPTIONAL)

Fig. B. Appearance of the completed rowcr supply. The upper knob on the
right controls the variable "B--'" voltage output. The lower knob is the
off-on switch.

Fig. C. Under-chassis view of the power supply.

EXPERIMENT No. 3

THE POWER SUPPLY
AND
HOW IT WORKS

New way of learning radio!—You learn basic
principles while building useful radio units.
The lessons are directed by a man well
fitted for the task . . . a radio instructor.

CONDUCTED BY

S O L D . P R E N S KY DUTRTERT T s s

IS EXPERIMENT is the 8rd of a series constituting
a course of vocational radio instruction, wherein we
emphasize “learning by doing” and the use of inex-
pensive, ecasily-available constructional material.

While this Experiment is a unit in itself, it is well to
call attention here to the list of text book suggestions (given
in Experiment 1, October issue) to supplement the practical
work. This is essential for a thorough understanding of the
principles which are pointed out in the Experiments.

NOTE TO BEGINNERS—Terms in this article that seem
strange to vou will be found described in detail in the pre-
ceding Experiments. (It would be # waste of space, that
could be more profitably devoted to discussion of newer
items. to repeat the previously-published, more elementary
information.)

In considering our topic for this time, namely, Power Sup-
plies, one point stands out as a matter of first importance,
namely, that of knowing the right way to handle or even to
touch the power unit.

It would be wise that beginners show the same good sense
in this respect as that shown by a renowned movie-director
who was famed for his versatile knowledge of all of the many
angles that go into making movies. “What do you know
about electricity?”, he was asked. Replied the famous man,
“Enough to leave it alone.” Many are the men who handled
an clectrical cireuit under the wrong conditions, that later
wished they had known as much! Particularly is this true
in power supplies. where we commonly encounter voltages
of 250 up to 400 V. While this is still below the fatal voltage
of the 3rd-rail, it is still high enough to be eapable of giving
a nasty shock, and to warrant our great respeet for the
simple means that we will learn to aveid its sting.

The purpose of the power supply, in general, is to furnish
electricity of various amounts of voltage and current for
the operation of the vacuum tubes. The supply is best con-
sidered in 2 parts: (1) the “A” supply to heat the filaments
or heaters; and (2) the “B’” supply to furnish voltages for
the plate current. These 2 are all that are generally ncces-
sary, as the voltages for the grid circuit (“C” supply) ave
usually produced in the set itself by means of resistors
through which the plate current flows.

The power supply may be in the form of batteries or
a unit operated from the 110 V. socket. While the supply
from battervies can be used with any type tube, since the
batteries furnish pure direct eurrent (D.C.), yet the re-
quirements of modern sets for voltages around 250 V. and
for relatively large currents make the use of batteries in
for DECEMBER, 1937
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such cases entirely impractical. Even for apparatus re-
quiring less power, the great inconvenience and expense of
replacing the batteries as they run down has led to the
wide use of the “socket power supply”, and heater-type
tubes, wherever possible.

The power available at the home socket is, in the majority
of cases, 110-V. alternating current (A.C.). We will, there-
fore, confine our attention to this type of A.C. power supply,
which, in modified form, is also called a “ ‘B’ climinator”’
(in which case it lacks the “A” supply) or a power pack
(when it is incorporated in a radio set as an integral part).

PRINCIPLES INVOLVED

The problem presented is to convert the eriginal 110 A.C.
line voltage (which includes 105 to 120 V. A.C.) into low-
voltage A.C. for the heaters, and high-voltage D.C. for the
plate. In this case, the heater voltage is to be 6.3 V. A.C.
and the plate voltage from 90 to 250 V. D.C. The 3 funda-
mental types of current namely, A.C., D.C., and pulsating
D.C. (mentioned in Experiment No. 2), are here again
involved, so it will be well to start first with the image of
the alternating current weaveform as shown in Fig. 1B.

Here we see that during the first 1/120th-second, the
current rises to a peak in the pesitive direction and then
drops to zero. During the next 1/120th-second, the eurrent
rises to a peak in the negative (opposite) direction and then
returns to zero again. These 2 intervals constitute “1 cyele”
and each cycle is repeated 60 times each second; thus giving
rise to its designation, as 60-eyele alternating current. It
will thus be seen that elternating current (A.C.) is always
changing ite value and direction of flow. Hence the term
“alternating” current.

The change (or step-doun) of this 110-V. A.C. line, to
6.3 V. A.C. for the “A” or heater supply, is accomplished
by power transformer P.T. where we feed the 110 V. A.C.
inte the primary and take off the lower voltage from one
cf the several secondury windings—one having fewer number
of turns. The proportion of turns is such that this secondary
has only about 1/17 the number of turns as the primary,
or, expressing the same thing in ancther way, the step-down
ratio is 17 to 1. The voltage obtained from this secondary
is then about 1/17 te 110 V. or 6.3 V.

The change from the 110 V. A.C, line to 250 V. D.C. for
the “B” or plate supply involves 3 steps:

1st—The 110 V. A.C. is “stepped-up” to a high-voltage
AC.

2nd—This high-voltage A.C. is changed (“rectified”) to
pulsating D.C., as shown in Fig. 1C.

3rd—This rectified or pulsating D.C. is smoothed out
(filtered) to “pure” (or very nearly pure) D.C., as shown
in Fig. 1D.

“VOLTAGE STEP-UP" AND "RECTIFICATION"

The first part of this process, “stepping-up”, is aceom-
plished in the same power transformer, P.T., where we
have the original 110 V. A.C. in the primary. We take off
about 600 V. A.C. from the high-voltage secondary, which
has a step-up ratio of roughly, 6-to-1. The resulting 600 V.
obtained in this way is still alternating.

In the second part of this process, “rectification”, it is
necessary to eonvert the 600 V. A.C. to direct current that
does not change its polarity, since the plate of the radio tube
must alivays be positive.

(Continued on page 376)
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A well-planned and equipped sound-on-film recording studio. (Arrow
indicates ''8-ball'' mike.)

NDAMENTALS of ordinary types of sound-on-film
recording were discussed, in the preceding Part, in pre-
paring the radio man for a relatively thorough under-
standing of film sound recording. The information is

not only of academic interest, and probable utility in the
future when television steps to the fore, hut may be put to
practical use immediately, today, in setting up your own
talkies studio. We now continue with the introductory
technicalities.

NOISELESS RECORDING

One of the problems of sound-on-film recording has been
that of noises due to scratches, dust particles, pieces of
emulsion scraped off the filin, ete. The noise is, of course,
especially noticeable during pauses in the sound. A recent
development called “noiseless recording” is now being used
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Fig. 2. Mechamcs of W.E. noiseless ''ribbon'"-type, KCA noiseless ''triangle'’-
type, and W.E. mirrophonic recordlnq systems.
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HOW TO CONDUCT
A SOUND-ON-FILM

RECORDING STUDIO

The author—formerly a commercial opera-
tor and radio Service Man, and now record-
ing engineer for a New England movies
studio—tells you how to make your own
talkies.

PRINCIPLES OF RECORDING
QUEEN THRUETRRERE DR R IR R PART IB

to solve this difficulty. There are several methods in use but
all use the principle of blackening out the track (on the
print) when no modulation is taking place. This means that
the negative or original filmt should be transparent. In other
words, when the modulation takes on a smaller value, they
vary correspondingly.

In this way, the track is almost completcly black (on the
print or positive}) when no sound is coming over the micro-
phone and dust or seratch marks cannot be projected onto
the photoelectric cell in the reproducer. There are 2 motions
in the recording unit. One is the rapid variation of the light
and dark sections on the track due to the modulation and
the other is a slower one which follows the envelope of the
audio power.

In the Western Electric system, the valve ribbons vibrate
about an average position only while the modulation has a
constant value. When it drops, the average spacing of the
ribbons is reduced. This does not aflect the quality of the
sound since a low modulating current requires only a small
displacement of the ribbons. If the sound source becomes
stronger, the valves take on a greater average spacing and
so can accommodate more modulation. In this way it is
possible to reduce the ground noise approximately 10 decibels.

Figure 2A illustrates what takes place in this systeni.
The valve opening drops with the A.F. power input. At low
values, where ground-noise might cause duficulty, the nega-
tive will be more transparent and the print will transmit less
light. The action is similar to that of A.V.C. radio ecircuits
where the tube grid voltage not only varies about an average
grid bias with the incoming signal, but the average bias is
being slowly varied in accordance with the signal.

The corresponding variable-area ‘“noiseless recording”
takes place as follows. The recording unit consists of a
triangular section which is kept uniformly illuminated by a
constant light source and an optical system. The section is
placed in front of the sound slit as in position 1 (Fig. 2B)
when unmodulated. Here the top of the triangle illuminates
only a small section in the center of the slit. (This small
area will develop up black in the negative and be transparent
in the positive, while the remainder of the track width will
be black in the positive).

With a small value of power supplied to the unit, the
triangle assumes an average position slightly higher with
respect to the slit. With full modulation the triangle assumes
a still higher position as at 2. Here half of the track width
is exposed and the triangle is free to vibrate the maximum
amount in response to full modulation. Figure 2C shows a
print (positive) of the RCA “triangle’” method of noiseless
recording.

ULTRA-VIOLET RECORDING

This is the latest means of recording and is an RCA
development. It is designed to overcome certain difliculties
of sound-on-film. When a film emulsion is examined under
a microscope it is seen to be made up of small particles or
grains. These grains determine the resolving power of the
emulsion, that is, to what degree of focus a very fine line
may be photographed. The filim movement is 18 ins. per

(Continued on page 369)
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NEW CIRCUITS
IN MODERN
RADIO RECEIVERS

The details of the modern radio receiver cir-
cuits that make them "different' from pre-
vious designs are illustrated and described
by a well-known technician.

Watch for these diagrams, an exclusive
feature, in future issues of Radio-Craft.
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(1) Suppresson of Mechanical Resonant Peak in Loud
speaker

RCA Model 812K. A tuned circuit resonant to the natural
period of vibration of the speaker cone assembly acting as
a winding on the output transformer as in Fig. 1A serves
to load the output se that signal components of these fre-
quencies will be appreciably dropped in amplitude.

By virtue of the inherent resistance of this tuned circuit,
due to iron losses and other causes, it is sufficiently broad
to effectively flatten the speaker characteristics. It is de-
signed to simulate the mechanical resistance component of
the mechanical system, thus having the effect of dropping
the energy to the voice coil in proportion to the acoustic
rise in output due to mechanical output.

(2) A.V.C. Controls Control-grid and Suppressor-grid in
R.F. Stage

General Electric Models F-81 and F-86. An R.F. stage as
in Fig. 1B is used only for the hroadcast hand in these
receivers. As the circuit shows, this R.F. tube is provided
with A.V.C. control of hoth the control-grid and suppressor-
grid elements.

This provides a more acute control lowering the receiver
sensitivity more rapidly at the start of A.V.C. than is usual
without permitting detection through ecross-modulation. At
the start of A.V.C. where the signal is small advantage is
taken here to cut it as rapidly as possible. Better and more
linear A.V.C. control is thus obtained.

(3) Uses New Tone Monitor

General Electric Model F-107. A new application of auto-
matic audio filtering has been emploved in some of the
larger of the late-model G.E. receivers.

The 2 auxiliary circuits, Fig. 1C, being attached at inter-
mediate points on the volume control R34, the tone com-
pensation depends on the volume-control setting. The sys-
tem provides extended and more uniform low- and high-
frequency response on strong signals. while for weak signals
both “highs” and “lows” are reduced for greater in-
telligibility.

Feedback from the voice coil to the volume control serves
to reduce harmonic distortion by degeneration allowing for
greater undistorted output throughout the entire audio
spectrum. Reduction of “boom”™ of speaker is also acquired
through electrical “damping” of voice coil loaded with this
feedback cireuit

The double switch, Sw.4, may simultaneously or alter-
nately open or close the connection shown. Four switch
combinations give control designated as (1) Normal, (2)
Bass, (3) Foreign, and (4) Speech.

(1) Unusual Regenerative System

Philco Model 3%-11 Code 1!21. In Fig. 1D note that the
oscillator transformer has 3 windings, To the usual plate
and control-grid windings are added a 3rd, small winding
which is wired in series with the I.F. plate circuit, below the
2nd LTF. transformer primary. for purposes of feedback,

The plate coil of this 2nd LF. transformer is untuned so

(Continued on page 359)
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INTRODUCING—

"AUDIO-SPECTRUM CONTROL”

'3 10MS5 BANDASS A L s

Fig. A. Locations of A.S.C. components; unit T¥ is mounted under chassis,

UDIO SPECTRUM CONTROL
—or, as we will usually refer
to it hereafter in this aiticle,
“A.S.C.”—may briefly be defined as
a svstem for controlling, within
wide limits, the relative response
characteristies of the high, low and
middle spectrums of an audio-fre-
queney sound reproducing systeni.

The A.S.C. (Audio Spectrum Con-
rol) system accom-
plishes & number of useful purposes. DEGR
as fo'lows: A

(1) Restores the high frequencies
lost in recording.

(2) Suppresses natural resonating aa
frequencies of audio transformers. -
loudspeakers, mierophones and piek-
ups.

(3) Eliminates boominess.

(1) Squelches feedback.

(5) Accentuates weak low, middle.
or high frequencies without the us
of shock-excited resonators, equal-
izers, or lossers. o0

(6) Provides a degree of flexible
A F. response control heretofore un-
attained.

The need for such a system has long
been felt. Proof of which may be
found in a hundred-and-one attempted
methods for securing this flexibhility of
control.

GRAPHS SHOW ADVANTAGES OF 8ROAD-
BAND AUDIO-SPECTRUM CONTROL =
—

Conventional tone e¢ontrol circuits N v
provide for a degree of high- or low-
frequency compensation as illustrated in
Fig. 1A. Regardless of whether either
the “highs” or “lows” are accentuated

() d

'
= £y
L/

=\ /=

\\\.W--Illl—--y

----II—_-',

Study this new "A.S.C." method of frequen-
cy accentuation without the use of shock-
excited resonators, equalizers or lossers. [t
provides a degree of A.F. response control
heretofore unattained in sound systems.

A. C. SHANEYllIIIIIIIIIIIIIIIlIIIII_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|1I|IIIIIII1IlllIIlIIIIIlIIIIIlIIIII

that all low frequencies and their corresponding harmonics
are prevalent in the same proportion as those present in
the original signal. This phencmenon alse applies to the
band-pass and hi-pass filter circuit controls (2 and 3, in
Fig. 1B).

The degree of accentuation of any one of the 3 hands
may be varied by the corresponding band control so as to
provide an unlimited degree of flexibility in controlling
the over-all response curve. This is clearly illustrated in
Fig. 1C. A typical. composite curve at given settings of the
3 controls is illustrated in Fig. 1D.

By manipulating the Thresheld Volume control (T.V.,
in the representative 32-W., class A, beam amplifier, Fig. 2},
the amplitude of the complete audio spectrum (having any
band of any predetermined composite curve) may he varied
by altering a single control. This master control, once
adjusted, may remain unchanged; in fact, it is shown in
Fig. 2 as a fixed 10-to-1 ratio voltage divider.

Hervetofore, distortionless tone control systems were

limited to a very narrow band equivalent to the resonating
frequency of the tuned high- or low-pass circuit.

A
I\

1]0]4s,

BAND
¥

1lll—----llll
qlll_---llll

DEGREE OF ACCENTUATION

it will be noted that. because of the
slope of the accentuation curve, all fre- m 0
quencies are not amplified equally. This
condition introduces emplitude distor-
tion. With a hroad-band control sys- 0
tem such as here described the entire
low-frequency spectrum may be evenly
accentuated, as shown at 1 in Fig. 1B
(over any pre-determined band) so

Fig. I.
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Comperative frequency-response characteristics of A.5.C. versus previous types of controls.
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201 20y
-
s

—~ L0-PASS FILTER~ == HI-PASS FILTER— - ~BAND-PASS FILTER ~

Fig. 3. Schematic circuits of the A.S.C. filter elements shown pictorially in Fig, A, Formulas for finding values appear in text.

LIMITATIONS OF PREVIQUSLY AVAILABLE OR original signal dies away. This effect adds boominess
"NON-A.S.C." CIRCUITS to bass and is often referred-to as “false bass.”
The predominant disadvantages of each type of circuit (a) Tone controls, (b) bass boosters, (¢) equalizers, (d)

becomes readily apparent when one analyzes the effects compensators, (e) lossers and (f) resonators, have con-

produced by the following existing types: tributed a great deal toward the improvement of frequency-
(a) Tone Control—Random high frequencies are (usually) response characteristics encountered in commercial ampli-
cut off. fiers and associated accessories; however it has become evi-

(b) Bass Booster—Maximum bass compensation takes dent that there are definite limitations in the application
place at some natural (resonant) frequency of the of each type circuit which greatly restrict its usefulness in

tuned system. Flat response cannot be maintained practice. . o
over a given band. Fundamentally, the major limitation is that no method

(c¢) Equalizers—Cannot be controlled within wide limits. has heretofore been perfected which will provide for ade-

Flexibility of control and response is definitely limited quate audio-frequency control over a continuous, pre-

. ; . b ioas  determined band.
Lo gl I e e g U g From the foregoing, it is evident that the problem of

(d) Compensators—FProvide for varying frequency re- ,4aquate frequency control has not been solved in com-
sponse characteristics at different levels. Operation merecial amplifiers.
contro! is limited and subject to conditions outlined

under Bass Booster. WHY USE A FREQUENCY-RESPONSE CONTROL IF AMPLIFIER
(¢) Lossers—Utilize an anti-resonant cireuit providing RESPONSE 1S "FLAT"?
maximum attentuation at the anti-resonant fre- Why should it be necessary to provide a high-fidelity
quency. Flat response losses cannot be maintained amplifier with a suitable method for controlling its response
over a wide band. characteristics?
(f) Resonators—Are as a class similar in cireuit, design The answer—in 5 parts—can be found in searching for

and performance to bass boosters, compensators, the reason which necessitated the use of the amplifier and
equalizers and lossers. These are all subject to shock  its associated accessories—il.e., for the reproduction of sound
excitation—a condition which brings about the per- in either a natural or pleasing manner.

-
4
s ' o
A 2L
NED) L ~¥ 617 X
e MICROPHONE oM.
R AMPLIFIER
CLASS AB!BEAM
2 CUTPUT STAGE e
PPLY
SMEGS. PLUG
6,000 L
OHMS
10
ooven ™ eom Fits
(E4) oY, (£a. J
tov. o J(EaY e
— 3R H.PF <HIGH-PASS FILTER.
7 /3 s e — CHOKE |._."‘ o 20MF B.PF +BAND-PASS FILTER.
jD § N o FUSE ‘ Net 600V, 1 LPF+LOW-PASS FILTER.
—_— e | TV-THRESHOLD VOLUME.

sistence of resonant signal frequencies after the (Continued on puge 381)
AW 6F6 90,000 :
Ebs&ggowc l'l'A'A'A'A/_ gE?GS‘ TRIODE DRIVER OHML C1LASS ABS
BNT. feay - 025 BEAM
/ : | outeur
STAGE

Fig. 2. Diagram of representative 32-W, beam power amplifier utilizing A5.C. The audio:spectrum conirol portions of the circuit are shown in heavy lines.
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“anti-static’’ loop antenna that permits

The new ] " ]
constant reception of directive radio beam signals.

AFETY IN FLYING. particulurly in these

days of “blind” navigation in which the pilot

may not see the ground from the time he
leaves an airport until he arrives at his destina-
tion, owes much to radio. Aviation, not content
with utilizing available facilities. has contributed
greatly, in research, to solving problems in radio
reception that are universal. One of these is
static which the author discusses from many
angles.

METEOROLOGICAL ASPECTS

All atmospherie statie results primarily fromn
disturbances in the electrostatic field which sur-
rounds the earth. While the theories rexarding
these disturbances are not entirely complete, the
following viewpoint will be of assistance in under-
standing the problem :

We can assume that the earth is a huge ball
flonting in free space. As such it gathers an
electric ¢harge which is stored in the atmosphere
which surrounds it. The charge near the surface
is normally about 35 volts ner foot of altitude.
This tapers otf a3 the atmosphere becomes thinner
with altitude until at 20,000 ft. it is only about
15 V. per foot. (The total voltage between the
earth and the ovtermost reaches of the atmosphere
has been estimated at about 1,000.000 V.)

As long as this charged atmosphere remains
evenly distributed. & plane may tly through it
without suffering from static interference. After
taking off it rises slowly enough to allow the
charge on it gradually te build up until at 20.000
ft. it would be charged to about 300.000 V. with
respect to earth. It would be charged at zero
volts with respect to the atmosphere immediately
surrounding it.

The air surrounding the earth is not normally
in equilibrium due to the action of the sun. The
sun’s rays heat portions of it unequally and cause
it to rise. As it rises. the electrostatic tield be-
comes distorted but under average conditions
readjusts itself and retains a reasonable equilili-
rium. The rising air. however, brings up moisture
which condenses to fog and formx clouds.

If the fog forms slowly the electrostatic charges
on particles retains a reasonable distribution. If
it forms rapidly due to turbulent air currents.
the water droplets are churned about. Since the
electrostatic charges remain on the droplets,
they are also churned about and the cloud be-
comes unstable electrostatically. Lightning will
oecur if sufficient electrostatic instability results.
thus forming the usual thunderstorm.

When water droplets ure carried about Ly the
wind in a cloud they are usually split up into
larger and smaller units. Testa indicate that the
large droplet is usually pesitive while the fine
spray which is separated from it by the wind
is usually charged negatively. There is consider-
able question as to whether the mechanical action
of splitting the droplets produces the difference
in electric chirge or whether the difference in
charge results from the fact that the fine spray
usually is carried upward while the heavier drop-
lets are carried downward. If the charge is due
to the different mechanical position of the two
types of droplets, it would seem that their posi-
tion with resbect to the earth's clectrostatic field
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"SNOW STATIC"

BEING BEATEN BY

“FLYING LABORATORY"

If this article whets interest—by showing the extent and
importance of just one phase of radio engineering de-
signed to make flying safer—in aviation-radio as a vocation
we will feel amply repaid in having selected this story for
Radio-Craft readers. Much as we would like to, space does
not permit us to print the entire story in one issue or evenin
two. This article, then, is Part Il of the series.

H . M . H UC KE VOO AR O RRE TR T PO OO AR nesnnm PART l l

could produce a difference in charge. There is
good possibility that differently-charged droplets
result from the combined action of the several
theories rather than by any one single method.

THE THEORETICAL "SIMPSON CLOUD™

The general theory of thunderstorm formation
has been described by Simpson in England and
gives a good picture of the situation and may be
obtained from any standard text on meteorology.*

Actually, the cloud is the result of rising air
entering & cooler hortion of the earth’s atmos-
phere. Considerable turbulence results in the
rising portion of the cloud and water particles
are often carried upward and fall back into the
rising current a number of times. If the churning
aetion goes on for a suflicient length of time the
water droplets may be built up into large-size
huilstones. When their weight beconres great
enough so that the rising air ¢an no longer sup-
port them, they fall out of the ¢lound as hail or
rain. This churning action produces a turbulent
distribution of electric charges on the droplets in
the clouds. If we were to fly through such a
cloud we should theoretically record a gradual
charge from hositive Lo negative as the charged
areas are passed,

Actually the theoretical “Simpson cloud’ never
exists in nature. In the course of our work we
flew through and recorded the veltuges in about
50 clouds. Some ¢louds were entered in a num-
ber of different directions and at different alti-
tudes. Of interest is the fact that the distribution
of charped droplets in u cloud is vastly more
random than the theoretieal Simpson eloud in-
dicates. Qur flights indicate that the interior of
4 cloud is in constant motion and consequentily
the charged droplets are undervoing continuous
change of position. The flight tests further in-
dicated that if any comparison of antennas is
to be of value it must be made by having the
antenna on the same ueroplane and switching
from one antenna to another in a second or less.
Such switching back and forth between 2 an-
tennas must be repeated many times before com-
parisons can be trusted. We obtained most useful
results in the larger clouds.

STATIC CLOUDS ARE OF 2 TYPES

From a meteorological standpoint there are
roughly 2 types of clouds in which statie will
be formed. The first is the simple warm-air
thundereloud formed by the rising of moisture
on a hot summer day¥. The second is formed by
2 air masses of different temperatures coming
together and forming an air-mass “'front.” Either
type varies widely in the amount of turbulence
and lightning does not necessarily result in every
case. Even though lightning does not occur. the
turbulent mixture of plus- ad minus<harged
snow, rain, or ice particles is present.

The warm-air type of thundercloud usually
reaches its maximum early in the afternocon and
begins to subside as the sun goes down. The
cloud generally begins to spread out in the eve-
mng and the updrafts are less violent. When in
this condition it is satisfactory for flying and

*Mumphries’ “Physics of the Alr.”
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will give good snow-stati¢ areas for test purposes.
The static usually disappears before midnight.

The ""front™ type of cloud persists on through
the night and will show static areas at prac-
tically any time. In winter, the “fronts’” cover
areas hundredz of miles long and are most
troublesome from a radio flving standpoint. Sum-
mer thunderstorms may be avoided by flying
around them but this is impractieal for the win-
ter air mass fronts. In mountainous country, air-
muss movements are usually broken up into
secondary turbulent areas over the crests of the
mountain ranges. These turbulent arcas also
usually contain charged moisture particles.

Whenever the line of the air-mass front lies
at right-ungles to the line of flight the atatic area
is traversed in a short time. When the front is
parallel to the line of Right the pline may le in
the statie arexa for several hours, This is the condi-
tion which constilutes the greatest hazard to
radio navigation. Since the air-mass front i~
usually not perpendicular to the face of the earth,
but lies in a horizontal pline like a thin slice
of cake, it is possible to avoid the static area by
changing altitude. This is a problem in which
our meteorologists can advise the bilet and thus
assist him in remaining jn static-free areas.
Considerable data must be gathered on this sub-
ject before consistent predictions of static areas
can be made.

THE GENERATION OF STATIC ON THE
PLANE

If a plane slowly climbs up through a cloud
in which the charged droplets are uniformly dis-
tributed and in electrostutic equilibrium no
snow-static disturbance is heard in radio recep-
tion. As it climbs, however, it must rise from an
area of one charge to an area of greater charce
with respect to the earth. The plane is, in effect.
a large metal body which may have on its sur-
face an electrostiati¢c charge in the same manner
as the earth has a charge. The charge in the
atmesphere immediately around the plane must.
therefore, gradually increase as it elimbs upward
and decrease when it glides dewnward.

With a sharp 2-ft. steel point projecting from
the rear of the plane, discharges up to 10 or 15
microamperes have been measured while ascend-
ing or desecending through charged fog particles.
No static was heard in this condition. As long
as the charging and discharging of the plane
does not exceed a certain rate no static is heard.
Since there must be a ditference of potentials
between the plane and surrounding atmosphere
before discharge can take place, it is apparent
that the plane's potential must exceed a certain
value before static is hearl.

In such a condition the 40-ft, short-wave an-
tenna on top of the plane gave no noticeable
static in the shortwave receiver until a continuons
current flow of 2 microamperes was exceeded. The
receiver had a 14-meg. resistor across the antenna
input through which this current flowed. The D.C.
voltage drop across this resistor was therefore
1 V. but the ripple superimposed on this D.C.
voltage must have been only a few microvolts
if it was of n random nature. Thus the noisc in

(Continued on page 375)
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RECENT APPLICATIONS
OF THE "“ELECTRIC EYE"

A laboratory professor, on the faculty of a famous univer-
sity, tells you in abbreviated description how new electronic
developments are being applied in many important ways.
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AST MONTH, in this well-
presented, highly enlightening
treatise on the application of
photoelectric  cells  to  scientifie

fields other than radio (specifically—
chemistry, biology, physiology, ete.), we
told you about various types of photo-
cells; and in addition a few of the appli-
cations that their specific charactevistics
made purely convenient.

For instance we described the bar-
rier layer or rectifier photocell and how
its operation is based upon the Becquerel
effect; we also described the glass en-
closed or gas-filled photocell which de-
pends for its operation mainly upon the
Hallwaches effeef. In discussing the
practical applications we told you about
the cutomatic clcetrophotowmeter; Dr.
Lange’s photoelectric colorimeter, an
easily-constructed home-made instru-
ment, automatic titration apperatus,
and the Nicolai method of utilizing the
PE. cell to observe life processes. We
now continue with a further discussion
of electronic devclopments which prob-
ably will be new to the average
technician.

ADDITIONAL APPLICATIONS OF THE

PHOTOCELL

Differential Photometer. By a simple
procedure a rectifier cell may be con-
verted into a differential-type cell.
G. A. Millikan shows how such a cell
can form the nucleus of a “colorimeter”
which in his own words “is relatively
cheap, simple, and quick to use, can be
adapted to very small quantities of
fluid, and has a linear calibration
curve.”

The surface of the copper—copper-
nxide cell (Fig. 3A) is divided into 2
halves by a scratch along one diameter,
and the terminals rest lightly on the
metallie film, one on each half. The cell
measures directly, and without driving
potential, the difference in the amount
of light striking the 2 halves.

Two suitable filters (Wratten gelatine
filters) of complementary color ave
fastened in front of the cell. They are
shifted from side to side until the
galvanometer is brought to a convenient
balance point during calibration. The
adjustment is so made that the 2 end-
points give deflections which are about
symmetrical, relative to the zero point.
This use of a balance system simplifies
operations, and reduces to a minimum
the effects of fluctuations in the in-
tensity of the light souvce. A cheap,
robust galvanometer is used: sensitivity,
10-* amp.; resistance, 800 ochms; period,
1.2 sec.

The Time Machine—Hartridge and
Roughton Method. This is not exactly
like the famous product of H. G. Wells’
fertile imagination, but in both in-
stances the operator enjoys the privilege
to choose the time scale at his con-
venience. Suppose you wish to study a
chemical reaction (in blood pigments,
for instance) which is complete within
1/1,000th of one second. Any ordinary
method of measurement available in the
laboratory would be hopelessly too slow
for this purpose.

The principle of the “flow method”
has been successfully applied by Hart-
ridge and Roughton to the study of
blood pigments. Look at Fig. 3B: The
fluids V and R, containing the 2 sub-
stances which are to react, are pressed
into the mixing chamber. Mixing is
complete within about 1/1,000-second.

The mixture streams upwards
through the observation tube. It is ap-
parent that the distance of a given point
on this tube from the mixer corresponds
to a certain timme after mixing, depend-
ing upon the rate of flow. If the latter
is known this time interval can be read-
ily determined. By moving the photo-
electric colorimeter up and down the
observation tube and taking measure-
ments at a number of points, the time

(Continued on page 375)
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Fig. 5. Reactions: A—dye and water; B—blood Fig. 4. Circuit, recording and reaction meter (see
{pigment) and peroxide. Flg 3D, 3E, and Fig. 5).
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Honorable Mention
EXPERIMENTERS:

time- and money-saving ideas.

FIRST PRIZE. . .
SECOND PRIZE. ... ..
THIRD PRIZE. .. ...

Three cash prizes will be awarded for
Honorable mention will be
given for all other published items. Send in your best "kinks"l

/
SCREW INTO
110V.AC.

RADIO SET
PLUGS IN
HERE

LINE SOCKET

e = = ]
| v v

\ TO 110V.'———— — TORADIQ
s LINE ON TEST ~y

D

FLASHER

Fig. |. Scheme for checking *'intermittent' set faults.

FIRST PRIZE—$10

NTERMITTENT CURRENT FOR SET TEST-

ING. A very good auxiliary test for sets just
repaired in the shop is to connect an ordinary
heavy-duty flasher in the line to the set. for a
period of an hour or meore. as shown in Fig. 1.

1 have been using this test for some time and
have found a number of condensers, ete., which
break down under this test. These units would
have broken down shertly in the customers’
homes.

If fizures were compiled, they would probahly
show that a very large percentage of all set
breakdowns oceur either when closing or open-
ing the power switch. the resulting surge being
responsible for this condition.

StanLey Davis,
Vanecouver, B. C.. Canada.

SECOND PRIZE—$5

HONO PICKUP MAKES MICROPHONE!

A usable though not very sensitive microphone
is easily improvised from a standard phonograph
pickup, which is not harmed—and indeed, need
not even be removed from the set-—for the
operation. A handy stunt. to say the least, if a
regulation micrephone {or a headphone or extra
loudspeaker) is not available.

A 2V%-in. dis¢c of light but rigid metal has its
edge soldered to a length of stitf brass or conper
wire of the same diameter as a phonograph
needle. (See Fig. 2.) The wire is then clipped
short, so that when it is inserted in the pickup's

BRASS
WIRE
SOLDER
TIN CAN
TOP
PICKUP
WIRE HEAD
FASTENED
N NEEDLE
HOLE

PLACE FLAT
SIDE AT RIGHT
ANGLE TO HEAD.

SHORT-CUTS
IN RADIO

TS TR D T AR TR O TR Y

e

@10 < § BRISTOL
R @5 1 || Boreo
! «© (s / WITH
L N\, B INDIA
% A S~ DD INK
\\O > 8 1 \, :,-""
%S Tk

i HAVE NEGATIVE MADE TO DESIRED
SIZE AND PRINTON HEAVY

PORTRAIT PAPER

i 1l ol l

Fig. 2, Darn clever, this New York lad.

needie holder, the edge of the dis¢ just clears
the pickup. The plane of the disc should be in
the same direction as the armature in the pickup:
that is, at right-angles to the width of the
pickup head.

{Another means of fastening is to solder the
wire at the center of the dise, and to make a
right-angle bend in it about 4-in. from this
peint, running it from there to the pickup, as
deseribed. In the latter case, hest results will be
obtained if the disc is about 33 ins. in dia.,
and is supported around the edge.)

1f used with a regular recording ampiifier, or
a high-grade P.A. amplifier, euuipped with high-
and low-frequency tone controls and having
sufficient gain to operate from crystal, condenscr.
dynamie or velotron output, considerably better
operation may be obtained: greatly improved
tone quality is then readily achieved.

C. O, Jones

THIRD PRIZE—$5

OME-MADE SET DIALS. In making dials

for receivers, meters. etc., the idea shown
in Fig. 3 will enable you to have a neater jub
than can be secured in the ordinary way.

Make n master dial, calibrating as desired {this
may be merely a sketch), then enlarge to scale,
on DBristol board, te 12 ins. or more, and draw
as carefully as possible in India ink. Take the
drawing to a photographer, having him make a
negative; and then prints, with the portrait
camera, to the size you want, on heavy paper.
A sample dial I made this way for an all-wave

Fig. 3. Make your own all-wave dial to suit.

receiver is illustrated; the original was 101 ins.
in dia.

(A simpler scheme than using a photograph
would be to get a “klossy photostat.” This idea
has been mentioned in past issues of Radio-Craft
in connection with other types of panel
escutcheons.—FEditor)

D. P. HARTLEY.
Jasper, Alberta, Canada

HONORABLE MENTION

MULTI-TAP SWITCH FROM OLD VOL-
UME CONTROL. A good switch may be
easily made from an old Frost potentiometer by
removing the resistance element and drilling as
many e¢ircumference holes as necded for taps.
Roundhead serews ground flat on the top (and
concave if possible) are used as taps,

Remove the contact arm and cut it back as
indicated in the sketch. Fig. 4. This will allow
the contact point te slide back further to clear
the heads of the screws. Stops may be made by
bending the small pieces of metal used in the
original control to hold the ends of the resistance
element.

FrEp BOETTSCHER,
{Radio W2IIE)

HONORABLE MENTION

ETAIRING LOUDSPEAKER SPIDERS. In

cases where dynamic loudspeaker rattle is

ecaused by fatigue of the spider or some similar
{Continued on page 371)

OLD FROST
POTENTIO-
METER WITH
RESISTANCE
STRIP RE-
MOVED.

Do

DRILL ASMANY  GuT BACK
HOLES AS TAPS INDICATED,
NEEDED. ROUND- BY DOTIED)

HEAD SCREwWS GROUND

LINES
FLAT , AND CONCAVE.

CRACKED
OR SOFT
SPIDER
PAINTED WITH
SHELLAC

‘e

YELLOW SHELLAC

HOLES FOR BED
RAILINGS

MOUNTING
OF RACK PANELS

Fig. 4. Another version of the switch-from-potentio-
meter idea.
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Fig. 5. An anfi-rattle idea that increased loud-
speaker life.
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Fig. 6. A trip to the junkyard, and the use of this
kink, saves dollars,
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HOW TO BUILD
THE “"ALARMCLOCK"
WALL-RADIO SET

In this Part the author tells how to build the cabinet; and
how to add the intercommunication feature. This feature
was incorporated in the design at the suggestion of R. D.
Washburne, who collaborated on the design of the set.

N. H. LESSEM e T T SR PART “

struction of the chassis of this
luxurious (but highly practical)
radio receiver *“pegged” the *“Alarm-
clock” Wall-Radio Set. Now we will de-
scribe the construction of the cabinet,

LAST MONTH we discussed the con-

THE CABINET

All the measurements necessary to
build the cabinet are given in Fig. 2.
The design was intended to be old-
colonial, but what it actually is we don’t
know. The wood is solid maple, %-in.

how to add the intercommunication fea-
ture and how to connect the time-clock
to automatically operate the vadio set

thick, except the front panel which is
(Continued on page 358)

/2" VENT FOR HEAY
“SPE )
TRIgNGULAR 14 OISSIPATION
MOUNTING [*-.g* .
HOLE - -
T_.___
31"
41
A ] ]
-
4! e oty
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GRILLE |7 3 1] ey
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SIDES) Y S o -
§ il WA
P kL GGLE
il it R (5w L)
N \ 45" DIA. HOLE
L \ FOR CLOCK
A
“RADIO - 10GGLE .
TALKPLls"rEN' SwITCH 14" THICK
SwITCH tswa) FRONT PANEL

Fig. 2. Dimensions for constructing the cabinet.

and other eclectrical apparatus. Each
item will be discussed only briefly since
the construetor will not be held strictly
to the author’s specifications. The cab-
inet, for instance, can be shaped to any
desired pattern or built to match the
living-room furniture instead of the
bhedroom as was the author’s; or the
intercommunicator can be made to oper-
ate between the living room and the
garage instead of the bedroom upstairs

TO0-GR
THAWMER

CHASSIS, mp

PR
[

4-CONDUCTOR
CABLE REMOTE
SPE, AKE/P

roem e mcmmmm ol
Lihce
[

: SWITCH
v GANGED)

Le (G

and the kitchen below; . .. so here goes!

NEW 15-W. AMPLIFIER
FEATURES

HIGH GAIN, LOW HUM LEVEL

This amplifier descrlphon meets repeated requests for
construction data on a low hum, medium-power amplifier.

Gn MCL- COLEilIIIlIIIIIIIIIIII“"|mlllllllllllllllllllllIIIIIFFIHIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

IT IS COMMON KNOWLEDGE that
the main job of an amplifier is to
increase the mean power level, How-
ever, this particular function of the
amplifier is satisfactorily acecomplished
only, when in so doing, true high fideli-
ty, low hum level and low distortion are
also characteristics of the amplifier. In

addition to these characteristies the
modern amplifier must be a high-gain
unit in order to accommodate ¢rystal
and veloeity microphones. Such an am-
plifier is the “Stentorian” 15-W. unit,
about to be described.

The general characteristics of the
amplifier are:
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Fig. 3. The dotted lines are the connections necessary for adding the intercommunicating system.

Fig. A. I5-W. hi-gain, low-hum-level amplifier.

Output ........ AD00Da0000000 16W,
Number of stages ............. 4
Gain from crystal mike ....... 120 db
Gain from D.B. mike ......... 107 db
Harmonic content at 15 W, ....21%%
Hum level at full output ....... -8 db,

The use of a high-gain amplifier sim-
ply means that all disturbances will be
amplified along with the signal. Hum
pick-up and line noise, which would be
unnoticeable in a low-gain unit show
up and are most annoying in an ampli-
fier of this type if they are not properly
squelched at the very outset. Conse-
quently, it is mandatory that the input
leads be well shielded and that this
shielding be well bonded to the common
ground

(Continued on page 362)
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THE LATEST
RADIO EQUIPMENT

This department brings to you each month the
newest developments in electronic, radic and
public-address equipment. Aggressive tech-
nicians use this department to keep posted on
the newer and better ways of doing things.

A e R R R T T R e s i R DTSR

DIELECTRIC-TEST
| @METER ADAPTER

Add-on unit at right acts as vernier, (1497)

combination

Q-meter

CRYSTaL

spect to

of 2 or 3

changes.

P e i YAl h It. Oh scales :
FOR THE Q-METER (1497) ghmeyyolt, Ohm :

STILI. greater degree of ac-

curacy in the nieasurement of
Q. power factor or dielectric con-
stant of insulating materials (quartz,
for instance) and small condensers
within the frequency range of 100
ke. to 10 megs., and ordinarily pro-
dueing eircuit changes of only 275,
is provided by the type 106-A Di-
electric Unit here shown in use.

lTl:c_- lll)ieiectrir Unit llsecomes ]sup- INTERPHONE-TYPE lined” for compactness and trim
stuntially a vernier when used in ] . i i : .
Cith Mhe edlEkoown MICROPHONE FEATURES appearance—which includes among

3 other outstanding technical develop-
( Radio-Cruft, Junuary GRIP-TO-TALK SWITCH ments a  unique electric mixitil:
1937, item No. 1230. pg. 413) which 1499
it matches in general appearance. ( )
The 50-microampere meter of the
dielectric-test adapter perniits ex-
panding the
Q-meter preper to approximately 4
times normal.

NEW SUPER-ANALYZER

{The Clough-8rengle Co.)

ERE IS8 a test instrument that
is super’” not only with re-
its
heterodynes but also because of cer-
tain Jesign features and test ranges

The term *““functionalized switeh-

ing” is used

switches that dispense with pin-jacks
and binding
eteherl scale permits all A.C, ranges R:\DIO SERVICE MEN will be The 24-W. amplifier (illustrated ;
to be read on the same scale thereby
avoiding econfusion incident to use UM series of universal renlicement line utilizes beam power output
diffcrent A.C. scales en- electrolytic condensers,
graved on the same meter dial.

All cireuits are designed to main-

The D.C. voltage ranges are: 3.3.

PLANISSIMO
FLEYBACK

New P.A, amplifier is "streamlined.”" ({1501)

A veritable service shop. {1502)

with the high sensitivity of 7,000 and economically servieced by stock-

0-3,000, ing only the 3 types of replacement

0-30,000; 0-3 megs., and 0-30 mers. condensers illustrated. Leads are

test leads.

normal scale of the

Necibel ranges: -14 to
using 5 multipliers. The minimum
db. resistance of 35,000 ohms per-

mits  bridging of high-impedance  NEW P.A. LINE FEATURLS

audio circuits with negligible error.

This (model 120) instrument is REMOTE MIXER “50')

completely shielded. Supplied with (RCA Manufacfuring Co'. |nc.)

+61 db., color coded.

NEW LINE of improved pub-
lic address and sound re-
enforcement equipment — "‘stream

unit (see insert A) for remote con-
trol of sound distribution, has heen

COMMUNICATIONS.TYPE announced by the Commercial
microphone especially desikned  Sound Section of a  well-known
for use in the better types of inter- radio set manufacturer.
phone systems incorporates a grin- The remote mixer enables oOper-

to-talk switch. A light grip on the ater to econtrol volume from a

ability te test super-

posts ;. [ull-open-face

glad to learn of the

— standard will cut the microphone in; strategic position in an auditorium
releasing grip cuts unit out. A type or other gathering nplace and regu-
D-104 erystal microphone, but hav- lIate it acecording to changing
(|498) ing improved f{reauency
particularly suitable for interphone tofore, the operator has had to
service, is used. Includes
length of rubber-covered cable. usunlly hehind the scenes, where

response  audience conditions, at will. Here-
an B8-ft.  work at the amplifier, which is
inputs from the microphones were

mixed Ly sheer guesswork. Remote
mixing with the new equipment is

NEW LINE OF UNIVERSAL accomplished electrically in the am-
REPLACEMENT ELEC.- pli-ffr ::w*lr lh:ml in' the shignn] cir-

i g he cuils, ereb, reducin neces-
means of pn;?‘i‘.:‘f;x;\c‘:tét‘z ‘:o|;t|fy TROLYTICS “500) sary u'irimz.y eliminmfmrl tine T:eed

(CorneH-Dubilier Electric Corp.) for shielding and avoiding other

ilificulties  ordinarily encountered.

new type model MI-4284) in this new P.A.

for A.C.- tubes, with reverse [leedback cir-
D.C. sets, recently announced. These cuit, and has automatic base com-
condensers were devcloped to elim- pensation for phonograph repro-
tnin accuracy with temperature inate the previous great exhense to  duction. Frequency response. 60 to

Service Men in stocking exnct dupli- 10.000 e¥cles within 2 db.; guin,

These new needles playback any

Directional mike. {1503) record many times. (1504) New test unit. (1505}
Name and address of any manufacturer will be sent on receipt of self.addressed, stamped envelope. Kindly give {number} in above description of device.
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eates, and the time consumed in ob- 107 db. to 1.000 cycles. Power out-
7.0, 35, 140, 350, and 1.100 V. at taining them. It is said that any put, 24 W. ut 7 per cent distortion.
20,000 ohms/volt. A.C. ronges : same, A.C.-D.C. receiver may be quickly (Continued on page 380)

SPIRAL
LEAD) REPUACES SLILT ONTACT

At last! A noiseless potentiometer. (1506)
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Service Men may write, requesting answers
to specific service questions.
quiries to Service Editor. For questions an-
swered by mail, a service fee of 25¢ per

question is made.

[GE U EE TR H U ERTIGY

Note: An effort is being made to maintain 48
hour service on mail inquiries, from Service Men,
addressed to ''Servicing Questions & Answers.”
Let us help you on that rush job.

DISTORTION, OSCILLATION

{32) R._S. Hyry, Detroit. Mich.

{Q.) With a Phileo *“high-efficiency” aerial
connected to n model Phileo 38-620 receiver, near-
by stations are received with distortion and
squealing. Many stations, including distant ones,
have a muflled tone. Upon the short-wave band,
reception is normal but noisy.

When the aerial is disconnected, there is no
noise and local stations come in OK, bhut no
*distance’ is reccived. This set has only been in
use a few days and [ believe the uerial to be the
source of the trouble. Do you helieve the speaker
to be incapable of handling the volume of power-
ful stations, since it is yuite a small one? What
would you suggest?

{A.) From the symptoms escribed in jyour
inquiry, it i8 reasonable to assume that the
difficulty mentioned is attributable to the receiver
itself and not caused by the antenna. Distortion
and oscillation with antenna connected und a
strong signal tuned to resonance on the receiver
is probably due to insufficient, or lack of, A.V.C.
voltage or both. Without this controlling
voltage, the R.F. or 1., tubes {(or both) become

seriously overloaded, resulting in the above-
mentioned symptom:. In the Philco 38-620 re-
ceiver, no A.V.C. voltage is placed upon the

6K7G LF. stage. Should the 0.05-mf. grid filter
condensers in the R.F. 6K7G and Ist-detector
6ABG grid-returns prove intact {(n short-circuited
condition or excessive lenkage in these condensers

Address in-

Y

- SERVICING

Q@UESTIONS

& ANSWERS

will cancel out the A.V.C. voltage), it may be-
come necessary to ¢onnect the I.F. 6K7G into the
A.V.C. circuit. This is easily accomplished by
first disconnecting the brown secondary lead of
the 1st L.F. transformer from ground or chassis.
This secondary-return lead is then connected into
the A.V.C. circuit through a 0.1-meg. earbon
resistor and bypassed with a 0.05-mf. condenser
as shown in Fig. Q.32B. The original circuit is
pictured at Fig. Q.32A.

FADING

{83) Joseph Yarlin, Yonkers, N, Y.

{Q.) I have a Stromberg.Carlson moidel 1451,
receiver. After playing a few hours, the pilot
lights hegin to dim out and reception fades away.
When the line switch is. turned off and on again,
the receiver operates for inother half hour and
the same trcuble develops. This happened a few
months ago but when I replaced the electrolytic
filter condensers with new type dry units, re-
ception was satisfactory until now. Is it pessible
that the heater winding of the power trans-
former sheorts when fully heated? What do you
advise 7

(A.) The symptoms described in your inauiry
point almost conclusively to heater or filament
wiring shorted or shorting to the chaxsis, thus
grounding or shorting the heater winding. The
insulation of these heater wires is poor and pro-
duces the trouble of which you complain.
Obviously, the only remedy to correct the dithi-
culty consists of renewing the filament or heater
wiring from socket to socket, if the transformer
is yel intact,

When the filter condensers were replaced a
few months ago. the filament leads were dis-
turbed, or moved gbout, just enough to clear

OPERATNG NOTES

ANALYSES of

RADIO RECEIVER SYMPTOMS

LT T T L T T T T T T T T

Crosley 120 Series, Here is a hint ¢oncerning
both the Crosley 120 series and National
Pfanstieh] sets using dynatron oscillators.

Because type 24's now available have *“‘treated’”
{(carbon-coated) plates and will not afford eireuit
oscillation in dynatron circuits, the Service Maun
iz “on the spot.” However, a type 57 tube can
be easily substituted for the 24, The tuned eircuit
need not be disturbed. A dynatron oscillator has
its control-grid grounded or at cathode potential.
The circuit used in the change is shown in Fig, 1.
If the set has short-wave bands, the plate lead
should have an 8 mhy. R.F. choke and the grid
a b-meter choke. These are not necessury for
ordinary usage, however. The circuit works best
with 90 to 100 V. on the screen-grid.

Epw. LovicK, JR.

Triplett Model 1500 Tuhe Tester. This tester
would show “short” with no tube in it, and also
the meter would indicute when making *“short”
test on diodes of duo-type tubes. After censider-
able trouble-hunting, we found that metal par-
ticles had worn off the selector switch contacts,
causing leakage ncross contacts. The remedy is
to blow out these metal particles and lubricate
with Grafoline contact lubricant.

Firestone—Stewart-Warner 1936 Auto Radio
Sets. If one of these sets suddenly stops blaying.

RADIO-CRAFT for
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but the vibrator still functions and the battery
drain is 15 or 20 A., the 0.01-mf. condenser across
the power transformer is shorted. It is necessary

t0 remove the transformer cover to effect a
repair—hby replacing with a 1,60¢-V., 0.01-mf.
condenser.

KENNETH M, CHURCHILL

Zenith Model 666 Auty Radio. This set generally
comes in with the complaint: "it is noisy while
going over rough roads—the noise not being
caused hy the motor—later, the sect hecomes
intermittent.”” Remove the cover from the set
and replace the 3 wires on the top of the
variahles condenser unit with some very flexihle
wire. If the set incks sufficient pen and volume.
replace the tyne 6C6 tube although it tests per-
fect, for the oscillator section cannot be easily
tested.

PaulL WaLLACE

Philea 91. Several sets of this model were
reported to have cut off dead. only to be OK
after the power switch wns turned on and off a
few times. The trouble was found in the 0.01-mf,
A.F. eoupling condensers, housed in bakelite
casces, which nre used between the 2nd-Det.
Det. Rect.. @#and the 1st and 2nd A.F. The first
une does not go A= often as the one between the
Ist and 2nd A.F., but it is & goud thing to replace

1937

the shorted condition for the time heing.

HUM, LOSS IN POWER

(34) F. 8. MclLeod. Yonkum, Texns.

(Q.) T have a Midwest 11-36 all-wave receiver,
which has developed a very loud hum. Volume
is not as good as it should he on the broadeast
band and on short-wave bands only bicks up the
more powerful stations such as W3XAL. DJI.
GSJ, ete.

The 8 mf. and 16 mf. wet electrolytic filter
condensers were suspected but proved to be OK.

(Continued on page 361)
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both with 600 V. tubulars of 0.01-mf. capacity.
J. 0. S. HUNTER,
Kensington,
Prince Edward lsland, Canada.

Stromlerg-Carlson 160-L or 160-P. Background
“hiss"" or “rushing noise”, when encountered in
a 160-L or 160-P receiver, cun usually be cleared
by replacing the 6AR modulator tube.

Incidentally, the 6A8 tube removed from a
160 can frequently be employed with full satis-
faction in a Stromberg-Carlson- 125, 130, 140,
115, 150 or 180 receiver. Thus, clearing noise in
a 160 hecomes simply a matter of swapping 6AS
tubes with another Stromberg-Carlson.

The trouble is thought to he due to a defective
weld in the *'2nd” grid, ocecurring in a small
percentage of 6AB tubes. It does not show up on
tube checkers. and causes no noise where the
tube is used with potential on this grid.

StioMmBERG-CARLSON Solder Nuggets

Wells-Gardner Series 5D. If it scems impossible
to aligrr this set on short waves, check for defce-
tive lst-detector short-wave trimmer condenser.
Low volume may be caused by a 42 power tube
plate-to—cathode bypass condenser (C26) or (C21)
cathode bypass condenser having opened or
shorted. Replace with one of higher value.
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Radio Servi;e Data Sheet 217

SPARTON SELECTRONNE RECEIVERS MODELS 1068 AND 068X

I0-tube superheterodyne: three bands; push-button [Selectronne} tuning: automatic frequency control; automatic volume control;
discriminator cireuit; "vis-o-glew” tuning indicater.

(See Data Shect 218 for schematic diagram and operating veltages)

The 6 huttons of the Selec-
tronne are arranged in 3
groups according  to  fre-
quency limits—542 to 900 ke.,
700 to 1,300 ke.. and 1,000 to

SELECTRONNE TRIMMERS
-CS01ANT
,SELECTRONNE TRIMMERS

[ 4
1.500 ke. The 6 taps corre- C5Lr0sC.) ’ - «GKTG. RF
sponding to the desired sta- SEL“nggﬁ’F"MMEES- /o) oy e

. tions must be arranged in £17G.AFC. e N Ve ——BABG, CONV.

the steel plate so that each 5Y3, RECT, !
station frequeney will be in- =C4248
cluded in the proper fre- ~—C4BA. B
«uency group. ‘To align. push 49 A

: in the Selectronne button ~c498

= which corresponds to the de- i

-~ sired station and adjust for —BK7G, [.FL
maximum response as in- 6x7G. IE2
dicated by the Viso-Glo tube: 6K?6, DET.2,
the aligning sequence is: (1) AAYi:cxk

oscillator trimmer (center
hole}, (2) first R.F. trimmer
{button hole), and (3) an-
tenna trimmer {(top holc).
(The Viso-Glo tube and
socket mzay be removed from
its elamp and the tube turned
toward the back of the
enbinet for observation.) Ad- released by applying 2 slight pressure of the fingers under the
just Selectronne trimmers latching band which runs acress the frameweork in front of the
for equal shalded area with trimmer box. Care should be taken to vprevent loosening the
band switch knob either in Selectronne adjusting screws to the point where they may become
or out. During above opera- disengaged.

tions the 616G diseriminator The above-mentioned latching bar is seen in the photograph of
Sparton mode| 1068 Selectronne receiver, a new is Temoved from chassis. In  the locations of the Selectronne trimmers. This latching bar, on
1938 model using latest push-button tuning. The the event that all 6 Selec- the back of the block that carries the Selectronne trimmers, is in
photo at extreme right of this page is a rear tronne buttons become de- direct line with the arrow that points to Selectronne trimmers €31
view of the locations of the trimmers for the pressed through improper (ose.): a corner of the latching bar extends past the rear right

tuning buttons shown in the above front view nyunipulation they may be edge of the trimmer panel.
of this receiver.

~ GHB 6. DISCRIM,

6Ve 0. P.A.

‘! -
-
+
=
3
.

Viso-Glo tube in socxet ALIGNMENT
AFC Switch "QFF*"
oper- | Auromar | GEUECTER | ouaer | GENERATOR | uine | ooy
ATION OF TO ANTENNA FREQUENCY SETTING | SETTING TRIMMER REMARKS
C47 A,B 1st I.F. Trans.
1 I.F. Conv. Grid |.1 mf. 456 EC Open C48 A,E ond 1.%. Trans.
C48 A Sxd L.Fs (Pri.)
2 Discrim, Conv. Grid |.1 mf. 456 BC Open U493 B Adjust to minimum
C8 Qsc.
3 Broadcast Ant. 200 maf.| 1500 EC 1500 (€5 RF
Band C2  Ant.
4 Ant. 200 mmf, 600 EBC 600 Cll Pad
S (Repeat operation 3)
[ {Check calibration and sensitivity 1500 KC, 900 KC and 600 KC) *
g— 100 obm C9 Osc.
7 'w“e“t‘ nt. 200 :mf 6 MC. |1st s5.W.| 6 MC. lC6 FF
. e C3  Ant.
8 Ant. 200 mmf.) 1.95 MC. 1at S.W.] 1.95 NC.|C1? Pad
9 (Repeat operation 7)
10 (Check calibration and sensitivity at € MC. and 1.95 MC.)
100 ohm Cl0_ Osc.
11 2nd Short- Ant. 200 maf.| 18 MC. |2nd s.W.| 18 uc. [c7 m.F. | Rock dial slightly
Wave series while adjusting
——  Band € C4_ Ant.
12 Ant. 6 MC. ?nd S.W. 6 MC. |C13 Pad
13 (Repeat operation 11)
14 (Check calibration and sensitivity at 18 HC. and € MC.)
15 (Repeat operations 1 to 14 inclusive)
#* Check APC by comnecting generator to converter grid cap and tuning generator and
receiver to 1500 KC. Note output meter reading with AFC switch "off®. Switch
AFC "on" and if cutput changes appreciably, touch up discriminator trimmer until
there is no change in sensitivity.
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Radio Service Data Sheet

SPARTON SELECTRONNE RECEIVERS MODELS 1068 AND 1068X

10-tube superheterodyne; three bands; push-button (Selectronne} tuning: automatic frequency control; automatic volume control;
discriminator circuit; "vis-o-glow” tuning indicator.
(See Data Sheet 217 for alignment chart and chassis layout)
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Schematic diagram of the Sparton model 1068 and 1048X. The same circuit is used in the models 1078 and 1078X.
VOLTAGE CHART
Line Voltage: 115 volts Position of Volume Control: Full with Antenna Disconnected
Voltage of Socket Prongs to Gnd. (See Prong Nos. on Schematic Diagram)
Tute Function
No. 1 | No. 2 No. 3| No. 4| No. §| No. 6 | No. 7 |No. 8 |CGrid Cap
6K7G R.F. 0 0 300 75 0 - 6.3 0 2
6ABG Converter 0 0 200 91 5.5 135 6.2 0 e
6K7G I.F. 0 0 200 75 0 - 6.3 0 2.6
€K7G 2nd I.F. 0 0 300 75 4 - 6.3 4.1 0
6HEG Discriminator 0 0 .5 o} BE - 6.5 0 -

J _samGf A-F.Ca 0 0 500 85 | 4.5 E €.5 4.4 0
6Q7G 2nd Det. AVC-lst audio 0 0 100 oFd .1 - 6.3 o] 0
6V6G P.A. 0 0 275 290 .8 .6 6.2 0 -
S5Y3G Rect. - 350 - 350 - z50 = 50 a
BES Viso-Glo 6.3 50 3 239 4 Q - - -

Notes: Voltage readings are for schematic diagram on back of sheet. Allow 15¢ + or - on all measurements.
Always use meter scale which will give greatest deflection within scale limits. All measurements made with
1009 ohms per volt voltmeter.
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DOESN'T WORRY ABOUT "GYPS"

RaDIo~-CRAPT, ORSMA, Dept. :

I have long been an ardent reader of your section in Radio-Craft, but
have failed to join your Association. May I say that you have one of
the finest ideas and organizations in the United States?

Recently, I read a published letter of one Service Man complaining
about conditions and swindlers—I don't recall the word he called them—
but they are present in every town, ecity and what have you. We all
have to contend with them. They don’'t worry me so much as they did when
I first started in, If they work u set over, I get it myself in a week or two!

When I finished radio school I went to work for a radio factory. Then
the siack senson set in and 1 found myself almost without a Jjob, s0
I started my own service business.

Well, I decided I could get by with just an analyzer and a few tools
(having alicned and serviced in the factory with just a screwdriver).
Rut I found the other Service Men had the same equipment and could
wreek a set better than I could put it together with my small amount
of equipment.

Let me tell you here and now—these “flunkies’” aren’t fooling anyone
but themselves now. With my eaquipment they don’t stand a chance. I

. almost have more business thun I can handle. I don't care if my com-
petitors would and do put in a volume control for $1. I know what
kind it is (one out of a salvage set or factory reject), so the customer
will sconer or luter come to me and complain—whereupon I get the job.

Advertising is the one way the “gyp™ Service Man can be licked—
display of R.M.S. and ORSMA emblems, and such, in newspapers and
throughout the service shop will help bring traude. Also the constant
preaching and teaching of one's customers that such organizations and
their members are the only ones, and that display of such organization
emblems would mean, of course, high quality service.

Will you please send me an application blank and literature on your
organization?

RoNALD ULMER,
Purcell, Okla.

——458$p,

A deparfment devoted to members and
those interested in the Official Radio
Service Men's Association. For mutual
benefit, contribute your kinks, gossip
and notes of interest to Service Men,
or others interested in servicing.

Service Man William A, Hayward of Chicago is the proud owner of this

''going'’ service shop; and a bright young man

Service Men held at the recent National Radio Parts Show at Chicago,

Mr. Hayward took Ist place in guessing the total capacity of all the

condensers mounted on the display board of the Sprague Products Corp.

He estimated a total of 1,200 mf. as compared to the actual total of
1.188.322 mf. Nice going, "Bill."™

he is, 00! In a contest for

WANTS TO CONTACT OTHER
ORSMA MEMBERS
RADIO-CRAFT, ORSMA, Dept.:

I receive a copy of your magazine every month
and [ think it'’s the best radio magazine for its price.
(Continued on page 339)

RADIO

TWITTIQUIZ

(28) When a radio man says that a radio set

would look for—

FREE — A I-year subscription to RADIO.CRAFT to
each person who submits a WITTIQUIZ that in the opinion
of the Editors is suitable for publication in RADIO-CRAFT.
Read the following WITTIQUIZZES; can you spot the
correct answers? Now send in YOUR idea of one or more
good WITTIQUIZZES based on some term used in radio,
and win an award. (Contest rules at end of dept)

T T TR DT TR T

term indieating loss of youth.
WavnNe Foxwortny

has lots of “bugs’ in it he means—

(a) There are lots of electrons erawling around
in the set. (b) It is infested with insects.
(c) There are unsolved troubles in the set.
(d) There are lots of dizzy comedians or half-wit
announcers broadcasting.

Cant J. SrERR

(28) Parallax is—

(a) A laxative. (b) A rubber cement. (¢) A
method of testing eyes. (d) A device on a camera
to focus it. {e) An aberration in reading caused
by perspective.

. M. LaMuexrox, Ju.

(30} Any “ham’’ knows that his moniter i3
a device to—

(a4) Check his signal frequeney. (b) Regulate
his code speed. (c) Warn him of too high a volt-
age being used. {d) Prevent interference.

EARL ROBERTS

(31) Nichrome is—

(a) The radio center of the U.SSR. (b) A
pyas which produces j reddish glow when ionized.
{c) A rare element used in radio tube filiments.
(d) An alloy of nickel, chromium and iron hav-
ing high resistivity and able to withstand high
temperature,

ELDON Auwal
San Fernandeo, Trinidad, IN.W.1.

(32) If you were sent to find a padder you
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(a) A small rubber mallet used for striking
the chassis in checking for “intermittents.” (b)
A high-voltage insulating material. (¢) A small
adjustable condenser. (d) A rubber cushion for
floating chassis or variakle condenser. (e) A
machine for stuffing mattresses.

R. H. MINER

(33) A transformer is—

(a) A wig. (b) A device for transferring
A.C. from one circuit to another by means of
electromagnetic induction. (c¢) A name for a
person who betrays u confidence. (d) A beauty
parlor operator. (e) A device that will increase
or decrease the potential of an alternating cur-
rent applied to one of its windings.

5. WILBERT STONE,
Collingwood, Ont.. Canada.

(34) A microphone is—

(a) Used to detect the presence of micro-
waves. {(b) A new type of telephone for people
whose ears nre not set back as far as the average
person’s. (¢} A device for converting sound
waves into electrical impulses. (d) A radio tube
with loose clements. (e} A new telephone for
children.

W. W. LANDForDp

(36) When we say “fading” we refer to—

{1) A term used in dice games. (b) The
gradual decrease of a received signal. (¢) The
loss of color. as from washing. (d) A ¢olloquial

RADIO-CRAFT

(36) By baffle board we mean—

(a) The Board of Regents. (b) A picce of
materigl used to enhance the reproduction of
low frequencies. (¢) An *“ouija’ board. (d) A
projecting piece that hinders easy placing of
chagsis in cabinet. (e) A mystery story that
puts one to sleep.

IrviNG SCHLAM

(37) Counterpoise has been defined as—

{(a) A wire or other device that acts as a
second plate of condenser with aerial wire and
air. (b) A weight nsed to balance another
weight. (¢) Irritability, fussiness, the opposite
of poise. (d) A waitress leaning gracefully over
the counter. (e} A term used in radio musical
composition.

S. 0. HARRIES,
Williams Lake, B. C.

(38) Anvone with an interest in radio knows
that a micrephone jack is—

(a)} A popular radio announcer. (b) An in-
strument for raising or lowering a microphone.
(¢} A contrivance to receive a plug to which is
wired a microphone. {(d) Money received for
radio broadecasts.

LESTER ROGERS.
Pleaasantville, Lunenburg Co.
Nova Scotia.

(Continuved on page 359)
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AMAZING VALUE VOLT-OHM- | MULTIVIBRATOR
MILLIAMMETER

E 2 E are making the vastest production
- =Y of a volt-ohm.mililammeter in the his.
tory of radio and becsuse of this tre.
mendous Quantity production we are able to
offer at an Incredibly low price an instru.
ment fine in apuearance and performance.
This is our new HANDIMETER and it
performs the follawing measurements:
0-5 Voits D.C. 0-50 Voits D.C.
0-500 Velts D.C.
0-500 Ohms 0.20,000 Ohms.

The device is a perfect continuity tester.
besides, and mlso may be used for deter-
mination of direct currents up to 20 mil-
liam.eses.

The voltages and resistantes of unknowns
are direct-reading on a square-typs meter of
exquisite design. There are, besides the
meter, a zero chms adjuster, called the Full
Sealer; also six binding posts, one black for
common corinection, three reds for the three
voltage ranges, and two reds for the two
resistance ranges.

uls_l_al-i;lin_g on Appearance and Performance!

MONG inexpensive volt-ohm-milliammeters the HANDIMETER i3 tops because (1)

higher voltages may be measured, 500 volts beiny an unusual maximum for small
instruments of this type; (2), there are two resistunve scales. instead of only one,
and both are controlled by the Full Scaler. no such adjustment for accuracy being
present in other instruments in this class; and (3), the low ohms scale is a novelty
to such instruments, and permits a wide extenzion of use, including checking shorts
and opens in radio-freduency and intermediate-frequency coils, as well as measure-
ments duwn to a few ohms.

The meter itself. a new model, is in a handsome housing. Moreover, the panel itself
is etched metal, with all the required designatjons clearly printed and conveniently an output attenuator calibrated in decibels down (0

grouped. The HaNmMETER is subplied complete with three self- $ 10 to minus 20 db)}. Supplied complete s
Al 535

contained, readily renewable, inexpensive dry batteries (normal life with two 6A7 tubes. Order 8 MULTI-
THE ALLMETER — 1,000 Ohms Per Volt — 23 Instruments— $1 Q 40

of batteries 3 mos.), and a pair of test leads. Order a HANDIMBETER VIBRATOR to-day. Shipping weight, 5
to-day. Shipping weight, 3 lbs. Net price......... . ccvuvranennrans Ibs. Has carrying handle. Net price
I—A-C Currents. 15-150-350 ma. ‘This extremely
valuable service is practieally never afforded by muitl-

test Instruments. Instruments, 3.
2—A-C Volts, 15-150-750 volts, Affords also output

EW to the servicing industry, the MULTIVIBRATOR

opens fresh fields for perfect servicing. The
first instrument of its kind offered to servicemen,
the MULTIVIBRATOR i3 a generator that produces all
frequencies from 100 ke to 20 mc, without any
switching, and therefore permits testing all-wave
receivers for presence of dead spots. Many sets
have such tuning *‘holes,” and once the blanks are
found they are easily corrected, and thus customers
are delighted with the new life put into their
receivers. The MULTIVIBRATOR is the equivalent of
having always available every frequency of ewvery
station on the air. It may also be used as a station
tinder. It works on 90-130 volts a.c. or d.c. (a.c. of
any commercial frequency), and is equipped with

HE Alimeter. a 1,000-ohms-per-volt dArsonval
instrument. instead of being just 8 volt-chm-
ammeter. i3 such am instrument. plus n.c, reacdings for

voltages and currents, also accurately measuring very
low resistance, from below one ohm. alw high fesist-
ance. capacity. henrics and cecibels. comprising 22
instruments In ene.

All elesen different classificatlons of cerviees per-
formed by the ALLMETER. as tabulated at right,
crmprising the cqu nt of 22 instruments, meet the
high requirements of modern servicing. The instru-
menta are carefully made, callbrated aml ydjusted at
our large factory. aml are rusgedly bu 1t for long ilfe.
BBesldes the wsual elfcuit testing and measurements
thrit & high-grade volt-ohm-milliammeter afford-, this
instrument enables you t Take tho-e other tests you
have lonk wanted to he sble to make, so You can tell
whe her condensers ate good or not, what their capac-
Jty is, and also rheck the cohdltion and inductance
of andio toil«. including B filter chokes. and take
instantuncous deeibel readings of recelvers and ampli-
flers. In other words, the ALLMETER enable. you to
do a first-class servicing job. It has a carcying handle,

pring Weight, 8 Ibs.

meter service. Tnstruments, 3,
3—CAPACITY. .01-50 mid.. all cendensers, inelud

ing clectrolytics. Instruments,
5-1.000 llenries. coil loaded or not. Instruments.

1.

5—1.0W olims, .03-500 ohms. Extremely valuable.
Instruments, 1.

6—IHGI ohms, to 0.5 mek.. covering all Dractical
values. Instruments, 1.

T—D-C Volts, 15-150-750 volt<, Simplifled scale
uses same cal-bration as f r a.c. Instruments, 3,

8—0D-C Currents. 15-150 730 ma. The sume scale
simplitication, lnstruments, 3.

9—Dectbels, —12 to 410, also foresuing plus 20,
Insiruments. 2.

10—V aeuum-tube voltmeter, 0-15-150-750 volts. In-
struments .

11—8&hort tester. Including condensers. Instrument., 1.

12 Milllammeler.

GENEMETER

Direct reading in frequencies, 100 ke
~-22 me, in fiva bands. all funda-
mentals, by front.-panel switehing.
Ultra band byd_hnrmonlcs to (05 me.

TUBE TESTER s10%

NE of the requirements of every service hench s a good
Tube Tester, une '(l! it IsTrum:cd. dulus.r,u'lll.vle‘| and glu\es 3
convinciag test. (mr Tube Te-ter uses the well-establishe.
10.000 eycles, in thres bands. all emission test method for determining the coadition of a tuhe,
fundamentals, by front-pansi switch- ~0 that when the rapid test 1. rotwemently completed you
Ing. know for a cert dnty Just bow gwdd or bad the tube 1s. Light

also direct reading.

WITH VARIABLE AUDIO FREQUENCIES
2, Diréct reading In frequencles. 25—

mpreliensive device can e,

L T L R R T L T T T T e L e e L LT T T
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UR superlative signal generator, direct read-
ing fundamental frequencies, 100 ke. to 22
mc., and direct reading also to 100 me.,
modulation on-off-service, with bandspread audio

frequencies 25-10,000 eycles, Audio,

8cope swoep.

in three
bands, is saw-tooth wave and useful for oscillo-

t ;},‘&'i"'.';,?.A.',f,;"?u:':“f:i{,rdi?;'fd'(m: the Tuhe Tester may be adapted to bench or portable use.
frequency) modulating R.F.

4. Dutput meter for connection atross FEATURES
primary of rectivers' output trans. # Tests all 4, 5,
former for peaking with modulation 6, 7--31, and
“on.’ nr}lal baso

5. R.F, is subject to attenuation, and LG .
oselllation leakage Is minimum. W T,::S ’i"lr‘lutui-i

6. Condenser and other leakages tested Penndes  anc

Tetrade recedy
to 100 megohms. B o

7. Main dial protracted on 7'2” diam- well as many
eter, used full size. with precision transmitting
pointer (no parallax), and 4.to-i type ~
vernier planetary drive, * Separute Neon

. Test for leak-

8. All services on 90-130 voits a.c. or d.c. age or shorts

Shipping weight 10 lbs.

144

Complete with Four Tubes

in welgint. gs compart as silch a o

between ele-
mefnl

* English read-
ing meter,
with "BAD- 7
GOON™ seale.

* Mlnimum
number of
adjusitments,
without im-
pairing eff.
clency or ac-
cucacy of test.

* Hugged. fool-
proof conatrue-
tlon. Buflt for
a lifetime of
use.

SUPERIOR INSTRUMENTS CO. Dept. RC-12 136 LIBERTY ST., N. Y. City

lninmimnnnitungnonmiiunannnoanunnnnnnuin e nnnnnunanninnumnnnnnsinnannsnm e
Please Say That You Saw It in RADIO-CRAFT
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“SUPER - PRO”
CONSOLE A HIT!

THE new Hammarlund “Super-Pro”

professional receiver console model
—presenting professional efliciency,
stirring acoustical reproduction, and a
distinctive consale-——though announced
only a few weeks ago, has already he-
come the talk of the country! The
brilliant low and high audio frequen-
cies, characteristic of real high fidel-
ity, are now completely available with
this new type console model with jts
wide range heavy duty 157 speaker,
inclosed in a specially developed sealed
sound chamber. With this new type
sound chamher, the "boominess” or so-
called cabinet resonance, is completely
climinated. In addition, the range of
the loud speaker is extended approxi-
mately an octave.

The receiver itself, affords the
marked superior efficiency the profes-
sional demands for his critieal meas-
urement and air patrol work. Among
its outstanding feafures mre: 2 stages
of R.F. on all bands; fractional micro-
volt sensitivity; absolute image rejec-
tion on all hands; clectrical hand
spread; exclusive cam operated knife
switch (noiseleas and trouble-free):
electrostatically shiclded input coils:
calibrated band width (3 to 16 ke.),
sensitivity and audio gain controls;
phone jack; stainless steel full float-
ing bearings; silver plated awitch and
condenser contact; models for 7% to
210, 15 to 560, and 15 {0 2000 meters,
ete.

For guaranteed superior results in-
stall this new Hammarlund *‘Super-
Pro’’ consolé model. Write department
RC-12 for further details. Mail coupon
helow.

HAMMARLUND MFG, CO. INC.
424-438 W. 33 5t., N. Y. City

Please mail me "Super-Pro” con-
sole bulletin.

RADIO-CRAFT
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HOW TO BUILD THE "ALARM CLOCK" WALL-RADIO SET

(Continued from page 351)

14-in. thick. The radio set compartment has no
back panel so that the chassis can very con-
veniently be slipped in and out for servicing.
Two speaker grilles have been cut, one in eich
of the side panels. the extra one serving both
to ventilate the set chamber and to relicve the
pressure of the back sound waves of the speaker.
thereby preventing boominess or “cavity reson-
ance.”” Towurds the rear of the first shelf will
be noticed a long Y%-in.-wide vent, strategically
placed to ventilate the hot metal tubes {and
those tubes do get hot!). It serves its purpose
excellently provided the shelf is not packed too
full with books or other bulky ebjects. Placement
of the single mounting hole is quite important.
It should be triangular-shaped and must be cut
exactly in the center if the completed cabinet
with its heavy chassis and speaker are to hang
perfectly straight. If not successful in this
operation and the cabinet does hang at an angle,
merely drill a amall hole in lower center of the
back panel and drive a nail or wood-screw into
the wall. Note that the front panel is set-in about
Y+in. so that the knobs of the receiver will be
flush with the front edges of the cabinet.

THE INTERCOMMUNICATOR

The ease with which a radio set (any set hav-
ing at leust 2 stages of A.F. amplifieation) ean
be made to funetion us an intercommunicating
aystem is quite remarkable. The necessary equip-
ment comprises merely un extra speaker, a
“radio-talk-listen'’ selector switch, a length of
4-conductor cable, a voice coil-to-grid input trans-
former and a simpje buzzing system. Of course
more claboriale systems than this may be in-
stalled by the individual ¢rnstructor but the pur-
1ose served will be the same . . . intercommunica-
tion. Refinements in design will naturally bring
added conveniences such as being able to talk
from either end instantly, without first signal-
ing the opposite end, nnd turning the set on or
off frum either end, but we’ll leave these to the
individual builder.

Figure 3 shows (in dotted lines) how the com-
ponents of the system are connected to the re-
ceiver circuit. Each speaker is of the permuanent.
magnet dynamic type and acts alternately as
microphone and loudspeaker by merely throwing
the selector switch from its normal ‘“radio”
position to either '‘talk” or "listen.” The system
functions as follows;

We'll assume that the set is turned on and is
receiving a radio program. (The remote speaker,
incidentally, also hears radio programs and thus
acts as an extension speaker.) The party at
the receiver we'll eall “station No. 1.” This is
the econtrol station. The party at the remote
speaker “we'll eall “station Neo, 2. In order for
station No. 1 to eall station 2, he need but flip
the loggle switch fo “silent” (this shorts the
antenna to ground thereby silencing the radio
program) and then turn the 'radio-talk-listen’
switch (which is normally set to ‘‘radio”) to
“talk.”” This operation automatically cuts off the
radio program and “converts’” his Joudspeaker
into a microphone. To call station No. 1 station
No. 2 has to signal by means of the buzzer
whereupon station No. 1 turns his switch to
“talk,” says “0.K. come in” and then resets
the switch to "listen.” The person at the remote
station has no cuntrol over the system.

THE AUTOMATIC TIME CLOCK

The time clock which plays such a major role
in the operation of this set is a self-starting
movement which ean be obtained in any electrical
appliance store. Around the periphery of the
clock dial are 48 ecqually-spaced metal ‘‘tabs™
which can be pulled in and out for a short
distance. (See Fig. 4A.) These tabs contrgl the
operation of a switch which is built inte the
mechanism as an integral part of the clock
(Sw.3 in Fig. 413) and which in turn controls
the current in the double outlet tap into which
are plugged the radio set and/or any other clec-
trical appliance. Shunted across the internal
clock switch is a toggle switch (Sw.! in Fig. 4,
A and B) which is mounted, externally, directly
above the clock. This affords manual operation
of all appliances normally controlled by the time
clock. Figure 4A shows, pictorially, how the time
clock and the associated apparatus gare inter-
connected. Figure 4B shows all these connece
tions schematically.

Now let's suppose we wish to be awakened
at 6:00 in the morning by the radio receiver.
We turn the toggle switeh (Sw.1) to M (man-
ual), turn the set “on” and tune to a station
which we know definitely is on the air at that
early hour In the morning. The volume control
is then set to a point sufficiently lond to awaken
us: Now, with the radio receiver all set, turn
it off by flipping the same toggle switch back to
A (automatic), Don’t touch the controls of the
set anymore. Now pull out the 'tab” (around
the edge of the clock dial) which is directly be-
hind the figure 6. In the morning, promptly at
6 o'clock, the radio set will come on, play for
15 minutes and then shut off again. If we wish
it to remain on we merely pull out (the night
before when we are setting the ‘“works™) addi-
tional *‘tabs’ adjacent to the one for 6 o’clock.
Each tab controls 15 minutes of time; thus if
2 tahs are puiled out the radio will play for =
half-hour and then shut itself off, and so on.
Thus we have an “Alarmclock” Radio Set.

Inside the cabinet are mounted a bell and bell-
ringing transformer which may be substituted
for the radio set. Figure 4, A und B, show how
they are connected. Any electrical appliance may
be plugged into the double electric outlet con-
trolled by the clock and from then on be auto-
matically turned on and/or off at any pre-
determined time. There are any number of other
tasks which this arrangement can be muade to
perform-—tasks which the constructor will prob-
ably think of while he's building the "Alarm-
clock” Wall-Radio Set.

Incidentully, a tone contro! has been adided
to the sct since Part 1 was written. This con-
sists of a 0.02-mf. fixed condenser in series with
a 0.l-meg. potentiometer. They are shown in
heavy lines in Fig. 3.

LIST OF PARTS

One Cinaudagraph
speaker;

One 3-pole, 3-contact switch;

*One voice coil-to-grid input transformer:

One buzzing system;

*One ""Telechron'” time elock ;

A single length of 4.conductor cable,
*Names of manufacturers will be supplied upon

receipt of a stamped and sclf-nddressed envelope.

5-in.  “‘permag” dynamie

SWITCH TABS®

¢ 10 RADIO SET

=4

BUZZER OR
OTHER ELEC.
APPLIANCE

TIME CLOCK

OUTLET,
CONTROLLED
M BY TIME CLOCK

. BELL TRANS.

=

8 '-/-\
ELEC
BELL

TO
LiOV.AC
B0 CYCLE OUTLET

0 ELEC. ALARM

Sw.2

(TO RADIO SET
TIME CeOCK <

Il_F,ELD s CTo oTHER
A ELECTRICAL

APPLIANCES

~ e -
{ [DOUBLE

~|" OUTLET
CONTROLLED
8Y TIME CLOCK

= s E 8

J SW.3, PART OF B'EECL” l
@':FD TIME CLOCK [
110V. AC

GO CYCLE OUTLET BELL TRANS.

Fig. 4A. The pictorial (A) and schematic (B) diagrams showing how the time clock is connected to

control an electric outlet and hence any electrical instrument plugged into it.
DPlease Say That You Saw It in Rap10-CRAFT
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NEW CIRCUITS IN MODERN
RADIO RECEIVERS

(Continued from page 345)

that 2n congiderable L.F. signal fluetuation is
conducted through the feedback coil. While the
oscillator coils are not tuned to the 1.F. there
i adequate 1.¥. voltage developed :icross them
to provide added gain through feedback. The
LI, eireuits are stabilized and broadened by the
use of “‘filled cores’ .
(5} Suppressor-GGrid Regeneration

Philco Model 38-60 Code 125, Stabilized re-
generation iz obtained in the small Philco re-
ceivers by using the suppressor-grid as the feed-
bick coupling axent as in Fig. 1E. The sup-
pressor-grid of the [LF. tube is grounded through
a small coil coupled to the control-grid coil in
such a way as to produce some rezeneration.
This is possible through the use of 'filled core’’
LF, transformers which introihice sufficient loss
nt resonance to provide stability. Its advantage
is increased gain of the receiver without using
wdditional stages. The amount of regeneration
is not sufficient to impair the practical fidelity
characteristies.
(6) Direct Counling To Discriminator Input

RCA Model 8I2K. As will be ohserved by ref-
erence to Fig. 1F, the LF. is induced into one
of 2 coils in series and the auxiliary double wind.
ing of tae discriminator i3 coupled to the other.
The top of this intermediate or “link’ circuit is
directly attached to the center of the secondary
auxiliary winding. While D.C. flows in the link
¢ircuit, capacity coup.ing to the discriminator
input secondary is avoided; as well as the need
for a choke eoil.

ORSMA MEMBERS' FORUM

(Continued from page 376)

Some extra special subjects | enjoy are: Oper-
ating Notes, Members' Forum, Radio Service
Data Sheets, and Latest Radio Eaquipment

I'm 19 years old and | work in a radio service
department store in Qakland, California, during
the day and do radic work during my spare
time at home.

I would like to exchange photographs with
other members so we could get acquainted.

RoBERT W. METKE,
Hayward, Calif.

Thanks for the bouquet, “Boh.” Most Service
Men pick the sanmie Jepartments you do. Inci-
dentally, muil addressed to Bob” will be for-
warded by Radio-Craft.

RADIO WITTIQUIZ

{Continned from page 356)

Answers
(28¢c) (32¢) {35b)
{2%¢) {33b) {36h)
(30a) (34¢) (37a)
(31d) (38¢c)

Contest Rules

(1) An award of u l.year subscription to
Radio-Craft will be syiven to each person who
submits a WITTIQUIZ that the Editors con-
sider suitable for publieation in Radio-Craft.

(2) WITTIQUIZZES should prefernbly be
typed ; use only one side of paper.

(3) Submit as many WITTIQUIZZES as you
cnre to—the more you submit the more chance
you have of winning—but each should be good.

(4). Eaeh WITTIQUIZ must necorporate
humorous clements, und must be bused on some
term used in radio, public address or eleetronies.

(5) All answers must be grouped. by ques-
tion number and ecorrect-answer letter, on a
seharule sheet of paper.

(6) All contributions become the property of
Redio-Craft. No contributions can be returned.

(7) This contest is nol open to Radio-Craft
employees or their relatives.

(B) The contest for a given month closes on
the 15th of the 3rd menth preceding magazine
issue date. {(For instance. contributions to Feb-
ruary, 1938, ~adio-Craft, on the newsstands
about Jan, 1, must be received at l'mdm-Crnfl.
editorial offices not later than Nov. 15th, 1937.)

TRADE
AUTOGRAPH
502‘%03 GOLD-
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/

=RADIO

Ghirardi's 1 VULUME
RADIO PHYSICS
972pntnun'SE $4 -

You, too.
Ghirardl help you.

can pick up RADIO quickly—if you will let
In nImOst no time at all you'll com-
:It-u-l master the subjec because Ghirardi's 972-page
ome-study RADIO PHVSICS COURSE is such casy read-
ing, s0 simple, 80 absorbing, and so0 exciting,

Ghirards Qives you
want to now about
ELECTRICITY. SOUND—-and cven TELEVISION!
simple as A B C. That's why maore radio schools and_stu-
dents use it than any other radio book in the world. They
say it's the best there is—at any price! Why, the 506 illus-
trations alone are worth much more than the amazingly
low price of only $4 for the whole book! When are you
uomg to start? Don’t put it off—qet going—Ilearn RADIO
NOW from this one great book!! Mail the Coupon belaw-
AT ONCE|l Remember cvery penny of your money back if
not fully satisfied!

WHAT YOU WILL 'LEARN FROM THIS BOOK!

Souna, ‘Speech: and Mu ecirons

Current . ., Electrie Un|ls ﬂnd Clrﬂlhs

s+« Ohm' WL E Mnj:u(-llnm

tromagnoetism . . r.mnfu:m(-rs 8

Condensers . Alternatlng  Current C|rvuhs

.. Electrical Measuring  Instruments Radio Waves

nd Radiations Broadeast  Stations . . Rereiving

Equipment Vacuwm Tubes . Radlo and Audio

Frequency Amplkl‘lrnl!on . . Superhetcrodynes . . Loud

Speakcrs Buttel onerate Recelvers . . Power

Supply  Units Jlectric Recetvers .

ana -Alre rnﬂ l\nrnlvcrs . .. Phounograph Ilckups .

». . ﬁ(‘y Short-wave hecelv ,\ ! 'hoto-

electrie c.-ll Televinlon Ancenti u ‘Grounds
T nn' afil’ Servieing Recelvers ng  Motlon

Plctu Appendixes . 84506 Hcvlcw Queations

for anl( Sludy .. AND LOTS MORE!

Snip this Coupon out!
-MAIL IT NOW!

(>

Radic-Electrical
EXPERIMENTS,

25-Piece Kit! Genuine Commer.
cial Apparatus—Not Toy:

Wire Up tnjos- -!cleﬂor‘
sion phonc. cleetrie welder,
t,  elecuro-plating.
clrcult

exlen
r:llllo
aree

ifier.
4.000-11,

ne.  generute

make electric stove,

furn..u'('
110-volt molor
range, rervice hh
sun-tan hculln 1a¥5.
ete.

Contains 11n.voit A.C, motor. miero-
phone, transformer, olarized tesl re-
c-.-iver. arc rnrhons. electro magnet. test
M0 S ating chemicals. comienger.
1 I() VoIt nnlurumﬂ.-s magnet.
test sockel VoIt [OWer red
Our kits uae-l by leading smho«
6 Books Free with kit! 1nsir. Manuals.
Irlcny;ludlo. l’lm!‘s rgr Elfnr.sl:inh 4 lienﬂ\
3 €/, Send only
SAVE 60% ool Wilud Sier $10.) Or.
3¢ stamp bringsealalog.

ELECTRICAL SALVAGE CO.. Box 524-52 Linceln. Nebr.

ELECTRIC EYES

Be the flrst in your eommunity to lns\nll electric cve
devices and reap a rich reward. Simple electric eyes for

doors, ing 1eople in ufﬂﬂ:s safet:
tection aeross dwrwn! and many other
Imurzm m low cost. £10.00 cash with order or C.0.D.
brln a marvetous electric
cell. Ope (os fmm
not

6 Books FREE
00|

r, iest cords. clips. ete.

Theoory Elee:
ete.

for complele kit m.fl
send C.O.D

AnOdes.

‘e €an sy mﬂy Photo clodrlc equirment  for
sc, sortiof machines, grading machines. traffic
1aund, counters. oll biurner safety controls

¥ other revices. A posteard will brinf cumbleie
lnl’ormatlon for any special abplicatlons.
Minois

ELECTRONIC PRODUCTS GOMPANY, St Chartes,

mlln(!l'!

RADIO-CRAFT

BEGINNERS!—BUILD THIS "TINY TIM" 4-TUBE SET

(Continued from page 337)

R2,
(¢)

SEMI-AV.C. ACTION

At no-signal, bias is determined seolely by
residual noise level. At low signal level, the
bias will be somewhat higher but low enough
to permit good 6C5 amplification. At high signal
level, bias increcases. Thus we have something
of an A.V.C. action which works to automatically
control the 6C5 amplification to some extent,
preventing extremely lurge orders of power out-
put on the one hand and low V3 gain when
signals are weak on the other. Not that we are
interested in weak signals in this particular
receiver—but it is nonetheless good to know
that we have this bias control and that the 6C5
will do a wide-open job on DX when and if it
is to be intercented.

The 6C5 is parallel-plate-fed from "B plus™
through a 50,000-chm resistor R3, and the ear-
phone is connected into the output ecircuit
through condensers C5 and €6, both of which
are 0.25-mf. units, tested for low leakage. IT
SHOULD BE NOTED HERE THAT THE
CRYSTAL EAKPHONE MUST BE ISOLATED
IN SOME SUCH WAY FROM D.C.; conden-
ser C6 may be eliminated—but both condensers,
one in each leg, afford reserve protection and
are advised.

A 2576 rectifier delivers a pulsating D.C, to
the filter system input. The filter, note, re-
quires no audio choke and simply consists of
4 mf. input and output electrolytics and a
smoothing resistor Ri—which may be anything
from 1,000 to 5,000 ohms in value. Due to the
low total current drain, resistor filtering is quite
permissible. A value for R4 should be selected
which will give from 90 to 100 V. “B"” output
with 2 minimum of hum. Hum, of course, can-
not be tolerated in an earphoue or headphone
receiver.

(b) a change in actual carrier level,
a change of carrier selection.

or

THE TUNING SYSTEM

It is quite apparent that a set such as this
one will he used primarily to receive programs
transmitted by the 4 or 5 network stations in
some one metropolitan area. It is further appar-
ent that the conventional ganged tuning con-
denser takes up appreciable room on any chassis
—even if of mildget construction. In this job
we therefere dispense with the use of a variable,
employ a 2-section selector switch designed for
contact shorting us the arms pass across the
various points, and wire-in trimmer condensers
so tuned that individually or in parallel, as the
the cnse may be, they will permit the selection
of any one of 5 desired stations.

The capacities are addative in each switch
section, one, alone, determining what signal
shall be intercepted at the high-frequency end
of the band; this one and the next adding to
trim to the desired signal lower in the band;
these 2 and a 3rd adding to tune in a 3rd signal
still lower in frequency, amd so on. In other
words, as the selector switch arms move across
the contnct points maore and more cahacity is
adiled und stations lower and lower in fre-
quency are received. TrimmingZ, of course, must
be accurate for maximum gain on each desired
signal and precise alignment of the 2 circuits.
Fixed condensers cannot be used. {(Readers may
be interested in noting a preceding article on
selective tuning using trimmers in parallel; see
“Making the Lazyman ‘4’ Receiver,” Radio-Craft,
October 1935.—Editor)

CONSTRUCTION

The chassis is formed from a single piece of
sheet steel or aluminum 7% ins. long by 6 ins.
wide. A length of 14 ins. is folded down 90 deg.
to form a chassis rear support, and 3% ins.,
at the other end, folded up 90 deg. to make the
panel for the volume control and seleetor switch.
The complete assembly will be held wupright
by meuns of the volume and sclector control
shafts, which will protrude through the cabinet
front wall.

The center part of this folded piece should
be stamped with an Lb)-1 type die for 4 retainer-
ring-mounting moulded sockets. Seven small
holes will be reuuired for controls, for line-cord
entry, and for lead: up through the chassis to
the controls and to fahnstock clips to be screwed
down at the rear of the wooden cabinet for
earphone connection.

Install the {1 octal

sockets, positioning cach
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for shortest possible leads to associated com-
ponents, grommet all of the 5 holes through
which leads will be passed, mount the controls,
and solder a 2-point tie-assembly on the front
panel (rear surface), as shown on the chassis

layout diagram Fig. 313, The antenna trans-
former, L1, may be mounted on the pancl to
the immediate right of the selector switch

(toward the right edge of the panel), as it is
an extremely small unit. Coil L2 should be
installed below-chassis, and so that it will clear
socket terminals amply and leave room for by-
pass and filter condensers.

Connect all filaments, following
diagram as shown in Fig. 1.
V3 connects to “B minus”
V1, and V4 in line for series follow-up to RS,
which is the 250-ohm A.C. line-cord filament
dropping resistor.) Wire-in all cupacities except
those to be used for signal selection, all resistors,
and all other items. Condensers C5 and C6 should
be connected to the terminals of the 2-point tie-
assembly mentioned above, and their free leads
insulated from each other and properly con-
nected—one to chassis at some convenient point,
one to the 6C5H plate.

Resistor K4 is shown in the under-chassis
photo as an ordinary carbon resistor, but as
some changes in value will be experimentally
necessary until proper filtering action is ob-
tained, it might be best policy here to sub-
stitute a 5,000-ohm, 10 W. resistor with adjust-
able tap and a total resistance of 5,000 ohms.
Fuses in both legs of the A.C. line are advisable
—but there may be no reom for installation of

the cireuit
{One tilament of
and chassis, with V2,

these items.
Be sure coils L! and L2 ure correctly con-
nected, with the return for L1 brought not to

chassis but to the “high” end of HK2. Insert
tubes, connect ordinary, magnetic-type head-
phones to leads wired from C5 and C6, and test
for proper voltages and for hum content—ad-
justing R4 until good “B” voltage is had with
a maximum of filtering action.

ALIGNMENT

Add a short temporary antenna, connecting it
to the outside lead of Cl1 or directly to the L1
antenna terminal, decide upon your desired high-
frequency limit station, and then solder a
variable trimmer to the first selector point in
each switch section, making sure both contacts
are simultaneously wiped by the two selector
arms. See Fig. 1. Return that for the antenna
stage to chassis-ground and that for the detec-
tor stage to R2, us shown.

Trim each until the desired station is heard
and the 2 circuits are in precise alignment.
Switeh to the number 2 contacts and add trim-
mers here, adjusting these until their capacity,
added to that of the highest-frequency station
trimmers {which should not be readjusted),
brings in a 2nd desired signal “on the nose.”

Wire-in trimmers to points 3, 4, and 5, re-
membering that each capacity in each section
adds to previously-placed capacities as the wiper
arms contact them, and adjusting for circuit
alignment to stations lower in the band. When
this work is completed, you will be able to
switch to any one of a maximum of b stations
(if 5 switch points are available) and without
further attention to the trimmers—which, once
set, should need but occasional attention and
then only after extended periods of set operation.

A small square or oblong cabinet of woad,
sized to permit a rather close chassis fit, is
suggested. This may be tinished as the individual
builder desires. That for the laboratory meodel
has its surfaces covered with a cloth material
matehing certain bedroom furnishings and is
provided with a 3 and 10 cent store” draw
pull as a “lift” and finishing touch.

An external antenni, as we have earlier
hinted, will be neither necessary nor advisable.

A few turns of insulated wire, wound around
the inside of the c¢abinet and thumb-tack
sccured, should afford all the pick-up required

for reception of any loeal station. Volume will
be quite adequate—and signal-to-noise ratio good.

RADIO MAKES CINEMA OF
PILOT'S HEART

According to a U.P'. report of last month the
Central Laboratory of Aviation Medicine, Mos-
cow, U.S.8.R., utilizes radio means to listen to
and record on film a pilot’s heart activity during
flight!
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SERVICING
QUESTIONS & ANSWERS

{Continued from page 353)

Have had the set repuired twice for the same
trouble, that is, burned-out 5.000-ohm resistor
and 0.05-mf. 100 V. condenser in Ist L.F. stage.
These parts ure contained in the same can with
the Ist LF. transformer. What would you say
was the probable cause for this trouble?

(A) A frequent cause for hum, loss in power
and some distortion in Midwest 11.36 receivers
hag been found to lie with the cathode bypass
condensers for the st audio and driver stawes.
These 12-mf. electrolytic units suffer a reduction
in capacity due to heat and other causes. It may
be advisable to shunt the cathode bias resistors
with 25 mf.,, 25 V. units to determine whether
the condensers in question are the seut of the
difliculty. Shoull the hum condition clear, new
condensers are ensily wired in to replace those
at fault.

The fact that the plate filter consisting of re-
sistor and condenser is the st [F. plate circuit
has been replaced upon two oveecasions does not
possess any particular significance in itself, since
this defect is quite common in this receiver,
but the heat generated by the earbonization of
the plate filter resistor eaeh time the bypass
condenser short-circuited. and the handling of
the LF. transformer and associnted wiring, un-
doubtedly has altered the frequency to which
the transformer wus originally tuned. A com-
plete realignment of all tuned eircuits with a
reliable signal generator is advised.

BROAD TUNING, POOR TONE
(35) W. L. Jones. Johnson City. Tenn.

(Q.) I am servicing a model 808 Atwater
Kent. This set has the complzint of broad tuning,
frequency shifting, with tuning indicator broad
and poor tone. What would you say is the cause
for this trouble?

(A.) When distortion, broad tuning and in-
correct calibration troubles are experienced on
the Atwater Kent model R08, with the attendant
circumstance of a wide indieation of the tuning
indicator or shadowgraph, most likely the cause
Lies with the A.V.C. circuit. First determine the
cathode voultage on the R.F. 58 and 1st 1.F. 58
tubes {with no sirnal tuned in), with the 10 V.
scale of a 1000 ohms,/volt meter. A reading of
1 V. should be obtained from cathode to ground
of each of these tubes. Then check the cathode
voltae while tuningz the receiver to station
resonance. The reading obtained now should
increase as resonance is reached and fall as the
receiver is tuned off resonance. When cathode
voltage on the R.F, or lst LF. tubes does not
increase as stated. check the 0.05-mf. R.F. and
1st LF. grid filters in the secondary returns ef
these stages for a “‘shorted” er leaky condition.
A change in value or epen-circuiting of the 2
meg. load resistor in the A.V.C. circuit will pro-
duce a similar complaint.

FUN WITH RADIO PARTS

(Continucd from page 339)

station announcement. Instead. you come in with
your own announcement (having previously
grounded the antenna or otherwise cut out the
radio station in some way), leading off with some
such statement as, “This iz station W-—. We in-
terrupt our program at this point 1o make a
special announcement. Mr. Joehn Q. Pinchpenny
has just wom a $10,000 sweepstakes. Will Mr.
Pinchpenny please get in touch with this station
as soon as possible? We now return you to our
studio.”

Mr. Pinchpenny, ene of your guests for the
evening, wets himself into a lather thinking about
the $10,000; and the guests who were previously
{and similarly) “initiated” go into hysterics. The
trick here is not in the radio-set hook-up, shown
in Fig. 4B, but in the “line” you work up for
the ‘‘broadeast.”

How ahout it. fellows, have wou ever put on
such a “party” as Mr. Palmer outlines? [Fadio-
Craft will he glad to receive contributions from
readers who have actually worked up entertuin-
ment novelties, hased on radio. not mentioned
in this article, Come on! Let's hear from youl

S'lent | _ , 5-Finger
_V/Ql.'tdl “Knae -gctt'on”

PATENTS
APPLIED

@onnectot FoR @ ontact

. y : AMAZINGLY
NO SLIDE - ! SMOOTH,

NO FRICTION ' S PERMANENTLY
NO NOISE ' QUIET

SPECIAL REPLACEMENT

CONTROLS

with the Aew SILENT SPIRAL GONNECTOR
/aluj 5-FINGER “Anece fAction” ELEMENT CONTACT

Out goes noise at the two most critical points
in any controll
Sliding, metal-to-metal contact —the most
common cause of control noise —is definitely
| eliminated by the latest IRC engineering tri-
umph, the Silent Spiral Connector. Because it
provides positive, continuous electrical connec-
tion between the center terminal and volume
adjustment arm, there is no chance for noise
to originate. With element noise also eliminated
by the famous IRC S5-Finger "Knee Action”
Silent Element Contact. you have double assur-
ance of the smoothest controls you've ever
used — controls that are quiet and stay quiet!

Silent Spiral Connector available only on IRC Spec:alﬂﬂe-
placement Controls . . , designated in Guide with prefix ''J.""

5.Finger “"Knee Achon Element Contact supplied on all
IRC Controls.

GET THIS FREE'
NEW GUIDE -
The most complete guide ever
offered. Contains .more than 200
pages listing IRC Standard and

Special Replacemenf Controls for
practically every receiver.

INTERNATIONAL RESISTANCE COMPANY

401. NORTH BROAD STREET. PHILADELPHIA, PA.

Tactories or Licen in Canada. England. Frence. Germany. ltaly. Denmark and Australis

MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD
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HERE'S THE TUBE COMPLEMENT
BOOK YOU'VE BEEN WAITING
FOR SO LONG!

ERVICEMEN have been waiting

S a long time for any Tube Com-

plement Book. Now they can
get — not just “any’’ Tube Comple-
ment Book — but a big, 168 page
manual, so far as we know the most
complete and unabridged book of
its kind ever printed — and it costs
you exactly a quarter.

Just look at what two bits brings you:

1. Tube complement listings for
10,386 models.
2. Listings for 259 companics.
3. Most complete compilation of
i-f peaks available.

. Helpful articles dealing with
tube sclling, etc.

5. Names and addresses of all
active radio receiver manu-
facturers.

. And many other features, too
numerous to list.

Yes sir! Two bits brings you divi-

dends at the rate of 10009}, in the

form of time and money saved. And
time and money saved is time and
money earned.

Earn yourself some extra time and

some extra money. Send 25¢ and the

coupon below for your copy of the

Sylvania Tube Complement Book.

Or see your local jobber: he may be

able to supply you.

SYLVANIA

Set-Tested Radio Tubes
Also Makers of famous Hygrade Lamp Bulbs

(L D DL L R, |

-

} HYGRADE SYLVANIA CORPORATION H
' Emporium, Pa. RC-127 H
3 Enclosed please find 25¢. Send me my copy §
3 of your new Tube Complement Book right
B away. [ ]
| | ]
3 Name <. Wl e O ot WD dE] ]
L} ]
B Address jesevissinsasyIEm I TEmEs 3vEe s v [ ]
1 3 i
D Gty gy eyse. i, v.....State ]
1 0 Dealer O Servige Man :
: O Amateur [J Experimenter H
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NEW 15-W. AMPLIFIER
FEATURES HIGH GAIN, LOW HUM LEVEL

{Continued from page 351)

Those leads. which must be shielded are so
indicated on the eircnit diagram, Fig. 1. A long
piece of braid running near the back and then
along the left side of the chassis is the common
ground lead. It terminates, in the rear right-
hand corner, onto a ground screw. For general
public address work it will not be necessary to
actually ground on the chassis, Of course, if
the unit is to be installed in a location where
there are strong magnetic fields the chassis may
have to be grounded in order to maintain its low
hum Jevel.

(If the amplifier is to be used as speech input
equipment for amateur transmitter purposes the
chassis must be very well grounded. This ground-
ing does much, to eliminate feedback of R.F.
from the antenna system back into the speech
iine.}

The amplifier is a combination glass-metal tube
unit. No attempt has been made to utilize ene
given type of tube. making the amplifier either
all-glass or all-metal. The selection of each par-
ticular type of tube was governed by the efficiency
of that tube in the working circuit. The 6C6 tubes
were chosen fer their low hum characteristics.
They are non-microphonie—a feature which is
non-existent in most metal tubes of an equiva-
lent type. The 6A3s form a low-impedance source,
s0 ne:cessary when the amplitier i8 to act as a
driver unit for a class B stage, and at the same
time give exceptionally fine quality of reprodue-
tion of the voice input.

WIRING PROCEDURE

No special system of wiring is required. It is
suggested. however, that all the solid parts—
transformers. chokes. electrolytics. etec.—be
mounted lLefore any wiring is attempted. The
clearance holes in the chassis, for mounting the
various components should be for 6-32 screws.
Use a lock-washer under each and every nui—
anchoring all parts down solidly and permanent-
ly. After these parts are in, the tie-bloeks for
the small condensers and resistors may he put
into piice.

The input circuit, with its shielding may be
wired-in. The imput, by the way, will take care
of just about every signal condition with the
exception of condenser mikes, which require a
polarizing high potential. If a carbon mike is
to be used at any time it is to be connected di-
rectly to the terminals marked MIC-CT-MIC.
No battery is necded, the power for the mike
being built into the amplifier.

The very fine quality of this amplifier is due
in no small mecasure to the self-bias. supplied by
the type 82 tube. Note that the output from this
supply is neégative, that is, the terminal goes to
groiind. HBe certain that the electrolytic filter
condensers are connected properly or they will
go “‘west” in no time.

In wiring use nothing but good resin-core
solder. No matter what the label tells you on
these "no acid” bottles, don’t uze them, for your
amplifier will, mo doubt, go completely gour and
sound like a hail storm.

The output transformer will accommodate all
series and parallel combinations of speakers. In
addition a 250- and a 500.chm line connection
is available.

TESTING THE AMPLIFIER

On completing the wiring of the amplifier
carefully check every e¢irenit. A continuity meter
will be a considerable help. It will also serve as
a ground tester. Take inte consideration. of
course. that there will be a slight deflection on
the meter when checking for grounds due to the
bleeder and other resistors. Being assured that
all wires are in their proper places, the ampli-
fier is now ready for an electrical check.

The circuit diagram shows. at the various tubes.
the voltages to be expected at those points, as
measured to ground.

It must be understood, of course. that these
figures are the average values to be expected
since any variation in the line voltage will give
a corresponding variation in the measured volt-

ages. Also. these voltage readings will vary
! slightly with the commercial variation in the
component parts. Differences up to 10 percent

not materially affect
amplifier. Finally,

are not unusual and will
the characteristiecs of your

check wvour amplitiecr on a good record or with a
wood crvstal microphone. Give it a good workout
for tone quality and for hum. [f the unit has
been properly wired and the parts laid out as
specified the hum will be unnoticeable, even at
full power output. The amplitier has been oper-
ated under all the conditions of service for which
it is intended and has proved to have those char-
acteristics which make a good amplifier “good.”

This amplifier was designed to give the sound
engineer fully-matched transformers and chokes
with other accessories, to build a better-perform-
ing unit. consistent with low cost. than is the
case with average custom-built amplitiers whose
parts ordinarily come from different sources and
which therefore are diflicuit to match.

LIST

*One

*One

*One

*One

*One

*One

*One type

*One type
Ch.d;

*One type 20303 chassis
terminal strips installed ;

*One 20292 cover;

*One 20420 panel;

Two Nattonzl Union

Two National Union

Two National Union

One National Union type 83 tube:

One Nattonai Union type 82 tube;

Two Mmuter conaensers, 0.1-mf.. 100 V..

Two Cornell-Dubilier condensers, 25 mf.. 25 V.;

One Cornell-Dulilier condenser, 25 mf., 0 V.;

Twg Cornell-Dubilier condensers, 1 mf., 200 V.;

One Cornell-Dubilier condenser, 8 mf,. 200 V.,

One Muter conuenser, 0.1-mf.. 400 V.

One Muter condenser, 0.01-mf., 100 V.:

Oune solar condenser., 8 mf.. 175 V..

One Solar candenser, 16 mf., 475 V.

Two Cornell-Dubilier condensers, 25 mf.. 100 V.;

Two Muter comdenzers. .01-mf., 1000 V,;

One 1.R.C. resistor, 10,000 ohm. 1 W.;

One ILR.C. resistor, 300 ohm, I W.;

Two |.R.C. resistors, 200 ochm, 1 W,;

One 1.R.C. resistor, O.5.mexz.. 1 W_;

Two LR.C. resistors. 0.1-meg., 1 W.;

Three 1.R.C. resistors, 50.000 ohm, 1 W.:

Three [.R.C. resistors, 2,500 ohm, 1 W.;

One 1.R.C. resistor. 0.25-meg.. 1 W.;

One Continental Carbon resistor, ¢.25-meg.

One L.R.C. resistor, 20.000 ohm, 1 W.:

One Ohmite resistor, 15,000 ohm, 10 W.;

One [.R.C. resistor, 2,000 ohm, 1 W.;

One Continental Carbon resistor, 0.5-meg. ;

One 1.1L.C. resistor. 500 ohm, 1 W.;

One Ohmite resistor, 3,000 ohm, 10 W.:

One S.I'".S.T. switch;

Two tube shields ;

Three ft. of 'i-in. wire shielding ;

One 6 ft. line cord and plug:

Two 14-in. bar knobs;

One “Gain” name nlate;

One “Tone” name plate;

Eight double mounting strips;

One resistor mounting panel 2 x 3 x 1/16-in.
bakelite ;

One “On-Off" name plate.

OF PARTS

4208 plate impedance, T1;

2291 input trans., T2;

2357 output trans., T3;

1751 power transformer, P.T.;

2162 filter choke, Ch.1;

1122 filter choke, Ch.2;

1132 filter choke, Ch.3;

1129 microphone-supply filter choke.

tvpe
tyne
tyne
type
type
type

with all sockets and

type 6C6 tubes:
type 6C5 tubes
type A3 tubes;

*N:ames of manufacturers will be supplied ubon
receipt of a stambed and self-addressed envelope.

Fig. B. Underside view of the amplifier.
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NEW CONSOLE UTILIZES
"BASS REFLEX"

(Continued from page 335)

‘Of

For instanee, they certainly permit very little
low-frequency response. In many console cabinets
bass response is maximum—resohance occurs—
between approximately 120 and 160 eyeles and
in table-type cabinets between 140 and 220 cycles
which, of course, results in very loud “boomy”
reproduction of both speech und many instru-
ments, It is, of course, possible to remove this
Lboom quality by many methods, but ordinarily
the means are inadequate unless the bass range
is extended ; this is true because reproduction of
certain types of music will certainly suffer from
a deficiency In bass response. The use of elec-
trical compensation in a receiver is only slightly
successful when the acoustic system is inefficient,
because, excessive compensation limits the ap-
parcnt oul put of the system.

It is also well known that the low- and middle-
low frequency response depends, to a great ex-
tent, upon the “acoustical environment” of the
cabinet, that is, (1) the distance of the cabinet
from the wall, and (2) the absorption char-
acteristic of the wall. Most of the above difficul-
ties can be charged to what may be termed a
“'non-controlled rear radiation’ from the speaker.

SOLUTION: "CONTROLLED REAR
RADIATION"

To remedy this, the bass reflex system enclosure
is used. This minimizes the short-comings of a
cabinet by controlling the rear radiation. By
proper design the low-frequency efficiency of the
speaker is materially inereased. The marked
resonant peak which makes speech *boomy’
can be eliminated. In the bass rcflex system a
higher degree of efficiency in the output range
has been obtained than in any other system here-
tofore designed to accomplish the same result.

The tremendous improvement provided by this
system is very evident from a special test which
was made, affording the results shown in Table [.

Tapse 1
Cemparative Response Characteristies of Open-
and Closed-Back Reproducers

Frequency Open Baek Closed Baclk: [mprovement

{e.pa.)
10 ~1R 13 db.
50 (18] +1 +1.5 db.
60 412 +4 2.84b.
70 +1.0 +6 ~5.0 db.
80 -3.5 +1.5 +11.0 db.
90 0 +8.5 -8.5 db.
100 +5.5 +8.5 +3.0 db.
110 +38 -8 0
120 10 +7 3.0 db.
130 10.5 +6.5 4.0 db.
140 <+10 +6 -4.0 db.
150 +9 +55 -3.5 db.
15 +1 <45 2.0 db.
200 +5 +5 0

The effect from 40 to 100 cycles is very ad-
vantageous because it Jefinitely brings up the
real bass response. Between 120 and 200 eveles
the effect is also very advantageous because this
removes the “boominess” or wso-called cabinet
resonance. The bass reflex syatem iz effective in
cxtending the range of the loudspealer upproxzi-
mately an octave. The ‘port’ or reetangular
opening, located beneath the loudspeaker opening,
which is a feature of the bass reflex system be-
haves as an auxiliary diaphragm.

The large-size reproducer used provides the
effective diaphragm area to atford high-fidelity
reproduction.

The “Super-Pro’ receiver used in this console

identical to the standard nodel made for table
model or rack and panel except for 2 slight
modifications to simplify tuning. One of these
is the removal of the variable-beat oscillator con-
trol; but the C.W.—Modulation switech has still
been retained. The other is the removal of the
Stand-by switch. Both of these features, while
important to the amatcur or professional opera-
tor, are not necessary for home use. All of the
other important features—such as variable band
width (3 to 16 ke.). electrical band spread.
tropic-proofed chassis, 2 tuned R.F. stages on all
bands, tuning meter, anid so on—have all been
retained.

This article has been prepared from data sup-
plied by courtesy of Hammarlund Mfy. Co.
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Mnight 11-Tube All-

Wave with Electric Knight

| Tuning, Scieet-0- F-tube

matic Dial 12" hair ide wlln

speaker, only $58.95 selecMJ D-al Tun
Wldo

ml\ne nnly $4l 75

KITS

Radio's largest se-
Iechon, from Be-
ginners* One-Tuber

to 14-tube Superhet.
Write for Free Parts
Lists for any kit cde-
scribed in any radio
publication.

SOUND

Knight Integrated
Sound Systems for
every PA npeed—3
to 40 watts—and
Inter-Com Systems,
2-way, Selective and
Super-Selective.

TESTERS

Every type—
analyzers, tube-
checkers, set-testers,
meters, signal gen-
erators—all nation-
ally-known brancs,
at lowest prices.

57 other great KNIGHT Models
shown in ALLIED'S CATALOG

| ALLIED RADIO

# CORPORATION
833 W, JACKSON BLVD., CHICAGO, ILL.

Please Say That You Saw It in Rapio-CraFT

LLIED LEADS AGAIN IN VALUE!

343

/738 BDIGHT RADIOS
OFFER EVERY 4. FEATURE

ELECTRIC PUSH-BUTTON TUNING * FULL VISION DIALS
STULIO TONE QUALITY - WORLD-WIDE RANGE
AND MANY OTHER ‘'MONTHS.AHEAD™ FEATURES

AT PRICES THAT CHALLENGE
THE INDUSTRY!

ALLIED has dome it again! Now in the
1938 Knights, ALLIED presents radio’s
newest  thrilling features at sensational,

typically-ALLIED prices: Select-O-Matic
Electric Tuning—a station a secord, just
press a button! New simplified Horizontal
Dials-—new Full-voiced Speakers—Broad-
cast Studio Tone Quality—Advanced RCA
and Ilazeltine lieented cireuits
-Newest Tube types—World-
Wide Range—the Electric Eye
-Automatic  Frequency Con-
trol- all these features and
more, at the season’s lowest
prices !

Only ALLIED's
volume. low distribution costs,
and low-price poliey makes
these values possible. KNIGHT
Radios offer you greater values
and bipger profits than any
other line. Choose from 61
great models-—for every pur-
pose—from 5 to 16 Tubes, for
AC, AC.DC. 6 volt. 32 volt,
battery and auto operation. See
them all in ALLIED= great
1938 Catalog—-if you haven't
)

one, just send coupnn
/uCM e

Whether you're a Dealer. Service man, Sound-
Specialist, or Amatcur-kExperimenter. you need
ALLIED's 1938 Catalog. It brings You everything
you need in one buok. at lowest prices. Over 12.000
Parts, for building or repairing any cireuit. Com-
plete Amateur Scetion—all nationally-known lines
of receivers., transceivers. n-nnsmitter&—factnry-
built or kit form. Test Equipment for cvery service
requirement. including new instrument-kits. Seund
and Inter-Com Systems— -Builders® Kits of every
type—Books, Tools, Tool- Kits——every radio require-

tremendous

ment.

ALLIED'S hirh standards and rigorous testing
assure you of hihest quality. Fust dependable ship=-
ment (stocks all under one reof) saves your time.
And ALLIED's prices (possible through tre-
mendous volume) save you money. That's why
thousands buy from ALLIED!
Just send coupon.

FREE

SEND COUPON FOR
RADIO’S COMPLETE
SUPPLY GUIDE

For free catalog.

ALLIED RADIO
COERPORATION,

Dept, 2-M8_ 833 W. Jackson Blvd.,
Chicago. 111

O Send your Free 1938 Cutalog
0 Send Free Parts Lists for .. ...........
Name ...
AJATOSS! g Adai AN Ewed b L¥edbwdbids
City _. » State s,
-------------



SPEAKER

TO BRING OUT THE
SUPERLATIVE PERFORMANCE
OF THE CUSTOM BUILT
SUPER-DELUXE

30-TUBE SET

N any radio, the
speaker is the all-
important link between
the mechanics of the set
and its audible perform-
ance. In presenting the
Radio-Craft 30-tube re-
celver, ™incorporating
all the most useful
and desirable develop-
ments which constitute
modern radio.” it is sig-
nificant that UTAH
speakers were selected
to reproduce, faithfully,
the fine performance of this
receiver.

remarkahle

UTAH speakers bring out the best in any
radio. And remember, there is a complete
line, of every type, correctly engineered and
precisely built to UTAH standards. Al
UTAH speakers have won universal recogni-
tion among service men, set builders and the
general publie, for quality of tone and su-
periative performance.

Address Dept. RC12 for complete UTAH |
Speaker Catalog.

TAH RADIO PRODUCTS cO B
CHICAGD, U, S, A.

BUERDS MRES
fUCOd AADID PRODUCTS CO

YEARS OF LEADERSHIP"
Give Helpful Books for Xmas

F i. Af BeadEfionslly r —Zﬁ
QONS LOW PRICES
ATEST technical information by
nnlionally known authorities. New
popular size stal-clear
exnlanations. :r'rulusely lI’fluulrlu-d
Most  outstanding book values
in America!
How To Build Exp. Laby, Work
Bench b
Exper. With 110-V. Electrical Ares 23c I
Motor Transformer Experiments .. 235c

TORONTO

ARTARIG, EARKBR

Radio Experimental Manual v 30¢ ¥

Electrical Experiment Manual 3s%¢c

Starting An Elrctr-c lenllr Shop .35c

£lectr ® =
electrical edu:ahon N wan. most

complete at tho erice. Explains 576
terms, 217
Adjustment & Ah
lectronic Apparatu:
u

QLA
lronlc Appar: ltul Every radio-man

Free
and technicidn needs this book .7S5c Fnld('r ucu‘rlmng

Both for _....... 3
and ladm Two vol., 332
ilis. Newest, most complete. Both for s
Cmphu Radio- Elerttiral Linrary. all 1 3.98
ks, fine Xmas gift, postpaid, only $3.

ELECTRONIC PUB. CO., 8ox 323:-H, Lincoln. Nebr.

|

®adio Servicing Instructions, uits, full line of low
data, operatin instructions, ete. Priced Books!

Two volumes, 222 ill. Both for, ., . ..., ... .. ...

Short Course in Mathematics. Two vol . fractions to [

logarithms, clear, complete.
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—LUIGI GALVANI—200TH ANNIVERSARY

(Continued from page 341)

ing electricity by means ot a contact established
between 2 substances of different nature. This
experiment of his, which has become universally
known as “Galvani's frog’s legs experiment,”
marks an epoch in electrical {and radio) history.

Little indeed was known 200 years age about
electricity. All that had been transmitted to us
through our ancestors was that a picce of well-
polished wellow amber was known to possess the
property of momentarily attracting certain light
substances. Researches were actively pursued
during the 17th century but they gave very
poor results, until Benjamin Franklin discovered
the identity of lightning and electricity and con-
structed the first "lightning rod.” However, it
was not until Galvani made his experiments
that the difference between (1) atatie electricity
produced by the mere frictional contact of 2
different substances, and (2) dynamic electricity
which ¢an be obtained chemically and is found
to pervade matter and the earth, was demon-
strated. Later on, Volta came and devised the
cell, and then almost immediately its derivative,
the battery which made available practicable
amounts of electricity.

It was sheer chance, we repeat, which brought
Galvani to his discovery. Une day, as a Pro-
fessor of Anatomy, he was observing the con-
tractions of a frog's legs which became ani-
mated with a sort of spasm cach time a flash
came out of an electric conductor placed nearby.
The contractions were, without daubt, but simple
reactions. However, Galvani saw in them but
the confirmation of a theory which was dear to
him, mainly that they were due to the elec-
tricity (later to be called '"animal electricity’)
econtained in the unimal body., From that time,
he devoted himself, heart and soul, to these par-
ticular experiments.

IHe continued to use frogs' leis and one day,
he hung some of them on the railing of his
balcony. He noticed that violent reactions were
produced every time he brought the frog’s legs
near the iron railings, The contractions were
even more noticeable when he would bind the
nerves or spine of the little animal to its muscles
by means of a metallic wire. Galvani concluded
from that, that frogs' legs could be considered
as matter charged with electricity. and that the
nerves and muscles of which they were con-
stituted could be “unleaded” (discharged) like
a condenser by mean= of the metallic wire. How-
ever, he had noticed that the cuntractions of the
frog’s legs were even more pronounced when
the wire employed was mude out of 2 different
metals,

Alessandro Volta. Professor of Physics in
Pavie {ltaly), inspired himself with those ex-
petiments and found that the source of elec-
tricity was to be identificd with the metal and
not, like Galvani had believed, with the animal

body. Following this, he made important dis-
coveries, and found ameng other things that 2
metallic substances of different nature, when put
into contact, with one another, produce opposite
clectricity. Yet by denying the presence of elec-
tricity in animal bodies, he made a mistake as
was to be demonstrated later on.

It would take us too long to fullow, step by
step, these wonderful experiments. However be-
fore concluding, let us add that in later yecars,
Oerstedt, Arago and Ampere discovered the
identity of magnetic and electric currents; they
succeeded in obtaining electric currents from
magnetic ones, and vice versa. As a science, elec-
tricity may be said to exist only from that date.
Since then it has not ceased to hrogress with
giant strides and one may verily say that it now
governs our whole existence.

Galvani's life went on afterwards in quietness
and peace and there remains nothing else worth
mentioning except the fact that during the
Revolution, having refused to take the oath of
fidelity towards the new constitution, which all
officinls were obliged to do, he was forced for
a time to retire from his post which, however,
he was not long to take up again. He died in
1798 in Bologna, Italy, which raised a monument
to his memory in 1879.

Galvani's electroplating experiment.

NEW 20-TUBE SET INTRODUCES
DISTORTIONLESS A.F. EXPANSION

(Continued from page 311)

practically shake the walls of the auditorium. If
this program were picked up by a microphone
and transmitted without the monitoring, the soft
passages would be lost in the transmitter noires,
interferences and static, while the extremely loud
passages would overload the transmitter so badly
and would be so distorted as to be without value.

The control operator, at the transmitter, there-
fore increases the volume of the soft passages
to make them audible and decreases the volume
of the loud passages to prevent overload of the
transmitter. This operation is ealled compres-
sion. The receiver, then, reproduces what is
transmitted and not what iz played by the
orcheatra!

It is therefore, desirable in building a more
nearly perfect radio receiver to accomplish the
opposite of compression or, namely, exrpansion,

This means thai the low-volume passages must
be made still lower and that the high-velume
passages must be expanded to still higher
volumes. This has been accomplished in several
ways, in the past, all of which are imperfect.
One system used a variable-resistance tube in
the output stage of the receiver. This method
produced some expansion but very seriously im-
paired the maximum acoustical power outpui
of the receiver. Another method employed an

automatically-variable voltage on an additional
grid of one of the audio tubes, This was satis-
factory, within a limited range of expansion,
but introduced serious distortion when the re-
quired range of expansion was used. Other
schemes too exhibited this failing.

One company’s engineers used all these sys-
tems in the past and in using them became
thoroughly acquainted with their faults and
limitations. It became apparent that any type
of an expander affecting voltages on any element
of any tube used in the audio amplifier, could
not be satisfactory.

This new circuit was then developed, which
uses variable volteges only on tubes which are
not a part of the A.F. amplifier and therefore
can not introduce distortion.

THEORY OF HAND-OPERATED
VOLUME CONTROL (S IDEAL!

The circuit in Fig. 1A shows a manually-
operated volume control which has been
eminently successful for many years. It controls
volume between any desired limits from maximum
overload to zero (0) without introducing dis-
tortion, It, however. must be operated by hand.
It became the task of the Midwest Research
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Dept. to adapt this theoretically-berfect type of
cireuit 80 that it could he controlled automatically
by the signal itself.

Figure 1B shows a conventional resistance-
capacity coupled audio amplifier which was used
as the basic amplifier of the expander. Figure
1C shows thiz circuit slightly varied by the
introduction of a 0.l1-meg, resistor marked R.
As long us the resistance value of this unit is
low compaured to that of wrid-leak resistor R2.
it has no effect on the wmplifier. However, if
R2 is made low in value, say 0.l-meg., the 2
resistors R and R2 act as a potentiometer or
voltage divider that serves to reduce the voltage
to the control-grid of V2 to % of that delivered
by V1. It is now apparent that if R2 he made
automatically variable and its value controlled
by the signal, we have true, unlimited expan-
sion which can nof introduce distortion. This can
easily be accomplished by using, in place of R2,
the effective resistance of a vacuum tube.

When the grid bius of a vacuum tube is very
highly negative, the plate current is at cut-off.
Its plate-circuit resistance is then almost in-
finite. When the tube has zero (0) bias its
effective plate resistance is auite low; with the
proper choi-e of tubes thiz can be made in the
order of 10,000 chms. Therefare, with the plate
resistance of the vacuum tube substituted for
K2, as shown in Fig. 1D, an expansion range
from maximum power to 1/11 of maximum
power, is available. This range is much greater
than is needed and is reduced to about a 5-to-1
range, by controlling the bias voltage applied
to this tube.

In this final cireuit, Fig. 1D, you will notice
that the audio signal vollage iz taken directly
from the output of the detector, amplified
through a tube V3, and rectified by the diode
plates in this same tube. The resultant D.C. grid
voltage is then filtered by the resistor-candenser
filters to eliminate any fuctuatinn. and delivered
as bias voltage to the control-grid of V.

HOW FINAL CIRCUIT OPERATES—
ON RADIO AND PHONOGRAPH

Let us now consider what happens when a
signal is received. Thix signal is rectified by the
diode shown in Fig. 1D and develops an audio-
frequency signal voltage across the volume con-
trol. This is fed into V1 and is amplified by this
tube and by V2 in the conventional manner. This
gignal is also fed into the control-grid of V3
which tube amplifies it and feeds it into the
diode blates of -his same tube. These diode
plates rectify the audin signal, producing a D.C.
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voltage across 1 depending upon the amplitude

of the audio siZnal

This D.C. voltize is filtered by the resintor-
condenser filter R2, Cl and (2. The resultant
pure D.C. voltage is delivercd as u biax voliage
to the grid of V4 which is the “control tube®.
When no signal i~ being received. no voltage is
generated across R1l, no biis voltare is anplied
to tube V4 and the amount of the signal fed to
V1 into V2 is roughly 1/11th of the maximum.
This gives a wvery pleasing effect in that it
reduces static and interfering noises and. when
used with a phonograph. eliminates the needle
scratch. When a loud signal is received, say in
tke neighborhood «f %077 to 904 mudulation of
the earrier, u large xignal is fed into the diode
plates of V3, a large voltage appears across R?
and a large mnegative bius is applied to V4.
Under these conditions the plate resistanee of
V4 is very high and the entire voltage delivered
by Vi is fed into the grid of V2.

The amount of exnhanzion is controlled by the
setting of the variable resistor R1 and is inde-
pendent of the volume control setting. Note that
in actual practice Kt is wot a potentiometer.
Instead, 2 fixed re~istors nre chosen to suit the
aesthetic taste of the "average' customer.

It is thus seen that when loud passages are
being reproduced, the amplifier yain is increased,
making them sfill inuder, which compensates for
the reduction gain necessary at the transmitter
to prevent transmitter overload. When soft
passages are received, the amplifier gain is de-
creased, muking them atill softer, which com-
pensates for the increase made at the trans-
mitter 80 that the siznal may aver-ride extraneous
noises. Condenser C3 and resistor R3 are neces-
sary to isolute the "DB", voltage on the plate of
V4, from the control-grid of V2.

A switch is provided (see photo) to remove
the action of the expander when listening to
speeches, dialogues, ete.. which types of pro-
grams do not require expansion

Thia article has heen prepared from data sup-
plied by courtesy of Midwest Radio Corp.
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New Kind of Radio Training

It Actually Sets You Up for Business!
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NEW !

MODEL T9
CRYSTAL MICROPHONE

$19:0

With Stand As Shown $22.50
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SHOCK PROOF INTERIOR
Ask For Bulletin T9
THE TURNER COMPANY
Cedar Rapids, lowa

Licenscd Under Patents of The Brush Development Co.
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RADICALLY NEW! "MACHINE-GUN" MIKE
"SHOOTS" AMERICAN LEGION PARADE

{Continued from page 332)

recently announced a new directional mike, which
has been temporarily and popularly labeled the
machine-gun microphone.

CONSTRUCTION DETAILS

As the photos show, it consists of a mumber
of tubes of uniformly different lengths. This tube
assembly is called the acoustical impedance ele-
ment. At the end of this element is a standard
dynamic-type microphone.

Aectually there are about 50 tubes all made of
an aluminum alloy and ranging in length from
1% ins. to 5 ft.; the difTerence in length of
one tube to the next is uniform. The overall
dinmeter of this tubular structure is 3 inches.
All of the tubes, open at both ends, terminate at
one end flush with the diaphragm of the micro-
phone, except for a slight cavity or air chamber,
as shown in Fig. 1, and at the other end are
cut off straight-ncross. The total weight of the
unit is only 7 lbs.

Each tube resonates at a different frequency
depending on the tube length. Due to the large
number of tubes and the fact that their resonance
points are so close together this *acoustical im-
pedance eclement” can be considered, for all
practical purposes, us non-resonant. Its acoustic
registance is cleimed to be equal to that of Jfree
air. The question then arises, "If the tubes act
like ordinary air, wherein lies their merit in
obtaining directivity 7’ let us now look a little
further.

"SECRET" OF DIRECTIONAL PROPERTIES

The reason for the directional properties of
the microphone can best be explained by ref-
ercnce to the accompanying sketches. Figure 2A
shows sound rays (indicated by arrows) arriving
from u point in line with the axis of the unit.
Consider the line XX as the wave-front for the
sound waves and the line X1X1 us the diaphragm..
The distance from X to X! is the same for all
the sound rays. Some will reach X1 by traveling
through a long tube and others will reach X1 by
traveling through the open air and a shorter
tube. But in all cases the distance traveled is
the same and the rays will strike the diaphragm
simultancously.

Now consider Fig. 2B where the sound rays
arrive from the side. They will strike the tube
¢nds simultaneously but the time it takes for each
to travel to the diaphragm depends on the tube
lengths. Suppose a sound passes through a tube
resonant at its frequency and a tube resonant at
double its frequency (half-wave). The sounds
from the 2 tubes will arrive at the diaphragm out
of phase and will cancel cach other. Each tube
will pass any sound whose frequency is approxi-
mately equal to or greater than the resonant fre-
quency of the tube. Thus the lower the fre-
quency of the sound the fewer the tubes which
will pass it through. This means less chance of
cancellation at the diaphragm. Ilence the micro-

phone is more directional to high frequencies
than to “lows.”

Figure 2C shows the response for different
angles of pick-up in the new microphone.

HIGH-FIDELITY PICK-UP ONLY
WHEN "GUN" HITS "BULL'S-EYE"

An extremely interesting and enlightening
observation is that frequencics below 200 cycles
are not greatly affected by the angle (at which
they arrive) because the low-frequency response
of anu diaphragm-type microphone is independent
of the angle at which the sound arrives for all
angles less than 90° from the forward axis of
the microphone. (This is elearly shown in curve
3 of Fig. 2C.)

As these curves show, the microphone has a
flat response curve within 5 db. from 35 to
13,000 cycles (approx.) to sounds arriving within
an arc 10° off either side of the forward axis
of the microphone.

This means that within a1 20° arc the response
is quite flat. At 15° off the axis (that is, to
either side) the respense is flat from 35 to 6,000
cycles ; above 6,000 cycles there is a loss of about
20 db. At 30° off, the response is flat from 35 to
1,500 cycles; above this there is a 20 db. loss.
At 60° off-axis all response above 330 cycles is
attenuated 20 db.; and at 90° everything ubove
200 cycles is attenuated 20 db.

Since the important voice frequencies {(from
an intelligibility standpoint) are from (about)
300 to 3.000 cycles the microphone will almost
completely exclude all voices which are more
than 60° off the forward axis. Engineers at
station WOR (Newark, N. J.) state that it is
possible for 2 people on either side of the micro-
phone to talk to each other across it without
their voices being picked up!

ADVANTAGES OF THE "MACHINE-GUN"
MIKE

Most background noises on outdeor and audi-
torium pick-ups consist of the higher fre-
quencies. Since this unit diseriminates against
high frequencies arriving from anywhere outside
a 30° arc either side of center such background
noises are sharply attenuated while the desired
source of sound is picked up with no frequency
discrimination.

A further interesting advantage of the unit
is for pick-up in an auditorium with excessive
reverberation. An ordinary microphone bplaced
only 2 or 3 ft. from the sound source will pick
up the sound directly plus the reflected sound
from the awuditorium walls and ceiling, If the
acousties are bad the microphone pick-up will
suffer from loss of intelligibility. 1f the machine-
gun mike is used it will pick up only the sound
source and exclude the reflected high frequencies
which are generally the cause of excessive rever-
beration. So no matter how bad the reverberation
is the microphone pick-up will be perfectly clear!

X
SOUND ARRIVING FROM THE FRONT

XL SOUND ARRIVING
FROM THE SIDE

*
—— g

X1
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o]
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350 1,
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- — B e o — | 10° 10°
g | =
- —
350 1500 5.000 13.000
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Fig. 2. At A and B, principles of directional properties; C, response vs. angle of incidence.
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I x ACCURACY-

Complete
Guaranteed In This Low Price Signal Generator

Dealer Price Only

S18%

Wherever you go you will hear praise for Model
* 557 Direct Reading Signal Generator. Continuous

use day in and day out has clearly demonstrated
its remarkahle accuracy and reliability.

Model 557 Direct Reading Signal Generator uses plug-in
type coils. Five frequency bands are covered from 110 to
20,000 K.C., all fundamentals. Completely shielded for
static and magnetic fields. Attenuation and stability are
outstanding features. Strong signals both modulated and
unmodulated are furnished.

Each individual coil is separately calibrated by an ex-
clusive method of peaking with trimmer condensers.
Furnished complete with batteries and accessories.

EXCLUSIVE RANGER
EXAMINER
DEVELOPMENT

1% Accuracy to 3,000 K. C. e 2% for Higher Frequencies e Range 110 to 20,000 K. C.

2

READRITE METER WORKS :

1216 Collere Drive, Bluffton, Okio '

Please send me information on Model 557 Signal Generator. ——I ]
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(Continued from page 334)

(11) Mount the resistors and condensers straight fore and aft as shown readers that, due to lack of space., it was necessary to hold aver Part III
fn the photographs. Placing these small parts at all odd angles makes (section B of which we have just concluded, above) of this serial.
for a messy job. G038
(12) Try to wire up euch circuit complete before going to the next one. 10 R F.WINOING A

This may not be easy because of the tie-up between circuits. GROUP-A-
(13) Check each component before installing, no matter if it is brand = (on 4)
new, it might be defective,

(14) Check each circuit as you go along. This will save you the tedious
job of an overall check when the wiring is completed. =00l —feecf—————n o —_— = —

(15) The shielding requirements are simple; shield plate and grid leads ]| _/°72VT025 _—
e
[ (ows)\ [}

of LF.T. 1 and 2. and all audio leads which arc lonwer than 6 ins.
Instructions for aliznment cannot he given ns yet hecause 10 of the tubes
are heated from the power transformer on Chassis No. 4. However, if a

: |
: |
filament transformer is available, it will be possible to try out the set by : o pa— I
plugging Chassis No, 1 10 No. 2, and tracing the andio output connections H | .y
on Chassis No. 2. 1 l
Next month Chassis No. 3, the 60-W. Audio Channel, will be described. i |
— 1 O O
* We take this opportunity to apologize for failing to advise Radio-Craj! : @ vig ‘
i i
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"CENTRALAB-
WILLSTAY QUIET!”

savs Mr. V. E. Chandler

of Louisville.

Sh! for 12 vears off and on he
has used these quict controls

without once waking up
old lady trouble.

Mr. Chandler. well
known radioman

of Louisville, Ky.,
writes us in a loud
voice how very well
pleased he is with
QUOTE: the only
contrel that 1 have

ever found that will
stay quiet. UN-
QUOTE.

Need we go on quot-
ing?

MILWAUKEE WISCONSIN

BRITISH CENTRALAB, LTOD.
Canterbury Rd.. Kilbourn
London N.w. 6. England

FRENCH CENTRALAB CO.
118 Avenue Ledru-Rollin Paris X1, France

you buy...

The New
BARGAIN
BULLETIN

Your Guide to
Hundreds of Out-
standing Values.

e
Write today for this
FREE outstanding mew
BARGAIN BULLETIN—
there is no obligation on your part.
High quality merchandise at sensa-
tionally low prices! Radio Serts,
Parts, Sporting Goods, Watches,
Clocks, Typewriters, Cameras, Nov-
chiies and many other ilems at real
savings to you. Fair Dealing—Prompt
and Courteous Service, always. Send
for your Frece BARGAIN BuLLETIN
now, try us, and be convinced of
our superior values and service,

RADIO CIRCULAR CO,, INC.

DEPARTMENT RC
915 Broadway New York, N. Y,

=
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"ELECTRIC-EYE" PROTECTS WILD GAME

(Conlinucd from payec 333)

IMPROVED "ROBOT" GUARD
A recemt improvement has made the entire
action automatic, thereby makink it impossible
for the system to function except for animal
Instead of operating the bdush-button atfair
the weight of the cin (or motorcycle) is utilized
to operate contact planks (see Fig. 1) which

are installed aeross the highway at both end:
of the arch. The distanee between the cuntuct
planks is about 6 to 10 ft. Due to the aet that

rather strong spring: support these planks. ani-
mals even of cunsiderable weight are unable to
depress them sufliciently te muke eleetrical con-
tact. The weight of a car however will do this
quite readily

Merely depressing these plink contucts is
not sutficient to silenée the searing device for
the successive planks must be depressed at regu-
lar intervaly. Expressed more simply this means
thut the car must not stop but must keep poiny
s0 that the front and rear wheels will depress
the plank contucts ut the stated intervals. Thu
the system i: fool-proof since it is able to dis-
tinguish between man uand automobile, and beast.

POWER SUPPLY

Another design detail of interest is the man-
ner in which the power supply problem was
solved. 'The preserve grounds, being auite a dis-
tance from any power line, the “scaring™ appuara-
tus had to be operated entirely from Dbatteries
as shown in the schematic, Fig. 2. Current sup-
nly for the exciter lamps and the heater current
for the amplifier tube is provided by a large
6 V. lead-type sturage battery which lasis
for many months. The plate supply for the PE.
cell and the smplifier tube is obtained frem dry-
cells. The horn and headlights are operated by
another lead storage bhattery. Actual operation
of this "“seare’” system has shown that the power
supply is adequate for operation over long
periods of time. All devices are installed inside
the arches and are shielded against “pranksters™
hy a heavy wire fence. The eurrent drawn by
rhe entire system as indieated on a milliammeter
is adiusted occasionally by forest rangers.

(This article has been prepared from materiul
furnished specially to Radio-Craft by AEG |Ger-
many|, via International G. E. Co.)

P i

This huge wooden turnstile formerly was placed across all roads leading in and out of the German game

preserve to prevent the animals from straying from their grounds. Motorists had to stop their vehicles,

hoist the barrier, pass through, lower it once more and then continue on their way. Most motorists

neqlected to lower the barrier, thereby negating the advantages of its existence, The new electric-eye

system works entirely automatically and is fool-proof since it is able fo distinguish between man,
and automobile, and beast—functioning only for the latter.

able and flexible. it will straighten out and
itself as it cools down, provided it is allowed to
conl slowly. The glass eontracts slowly as the
temperature falls so0 it must be allowed to
stretch evenly until it solidities to where it will
not stretch any longer. 1f it c¢ontinues to coal
and the extreme portions of the bulb are very
rigid. then the glass will c¢rack because of the
tremendous foree exerted by the shrinking
therefore, it ix of the utmost importance to soften
the entire vicinity of the bulb where the ylass is
being “worked.” and then VERY SLOWLY re-
duce the heat from this “flexible” temperature to
that of completely-cold gluss

This process is called anncaling. The thicker
the glaas is, the more slowly it must be raised
and lowered in temerature. Considerable ex-
perienee is required to properly handle the heut-
ing and “working" of glass vessels.

FINAL INSPECTION OF SCREEN

When the bnlb is removed {rom the spinning
machine, the end is examined. We found that
this shoull show a glazed-porceluin apnpearance
where the crust comes in contuct with the glass.

If it has the usual white appearance of the
screen material, it shows that the material has

Please Say That You Saw It in Rapi0o-CRAFT

TELEVISION STUDENTS LEARN BY MAKING
CATHODE-RAY TUBES

(Continued from page 335)

not fused itself to the gluss. If any spots are
white, it means that those spots have not adhered
10 the glass. and the bulb must be again raised
in temperature and the flame blown aguainst the
oft gluss once more. After a little practice, we
were able to get the screen properly adhercd
every time.

The bulb is next pluced over a high-pressure
washer where the excess screen material is wushed
off leaving just a screen ! crystal thick and very
even! Such a sereen has the highest Juminous
etficiency.

i’art 111 will eontinue this interesting discussion,

HEINRICH HERTZ
PROVES EXISTENCE OF
RADIO WAVES!

50 YEARS AGO

(Continued from page 328)

over in celebrating, this vear, the 50th anniver-
sary of his successful experiment, auecliim his
achievement in those early experiments and
honor his memory.
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THE RADIO MONTH
IN REVIEW

(Continued frem page 327)

Sydney, Australia. will entertain a1 World
Radio Convention April 4 to 14 next year, it was
announced last month in a S.W. broadecast from
the Antipodes, over VK3ME, Melbiurne.

“A West End wedding at East End prices.”
Rev. Frank Moore of Welling (London suburb)
advertises. The secret—a P.A. system reproduc-
ing the bells of faihionable St. Marg:ret's, near
Westminster Abbey, and phonograph records of
fine organ music.

Radio-controlled planes will be used for anti-
aircraft targets under a new system, the British
Air Ministry announced last menth. They are
launched, pilotless, by a eatapult; and operated
from a master-control switchboard on the ground.

HOW TO CONDUCT
A SOUND-ON-FILM
RECORDING STUDIO

(Continued from page 344)

second, so that at 9.000 cycles, for instance, there
are 9,000 variations for every 18 ins. of film.
The tone quality at these high frequencies is
thus dependent on the resolving power of the
emulsion.

A special sound film may partly eliminate this
problem. The RCA solution, however, is the use
of ultra-violet light in recording. An incandescent
bulb of high ultra.vielet output is used, but for
lenses duartz must be used, since glass lenses will
not transmit this light. It has been found that
with ultra-violet light, the film has an unusually
high resolving power, and so the difficulty of
recording high-frequencies is largely overcome.
(There is no limit to how low & frequency may
he recorded and reproduced on film.)

MIRROPHONIC SYSTEM

A very recent development by Western Electric
is the Mirrophonic System of recording and re-
producing. Numerous changes are included in
this system. In the recording end, a special
valve has heen designed. Instead of one pair
of valve ribbons, 2 gets of ribbons are used at
right-ungles to each other. one horizontal and
the other vertical. but both in the sume plane.

The assembly is push-pull operated, that is,
one set of ribbons operates on one half-wave
and the other set vibrates in response to the
other half. In this way it is possible to record
faithfully a greater range of frequencies with
less waveform distoriion. This bulanced sysiem
is alio combined with the noiseless feuture so
that a greater range of volume is also secured.
The Mirrophonic reproducing system is compesed
of a new improved amplitier of much smaller
noise output, improved photo-cell circuits, and
loudspeakers of cellular canstruction.

A Mirrophonic recorded film has the usual
streaks of variable demsity across the film and
also very fine streaks running the length of the
track. Vibration of the horizontal ribbons results
in the horizonal streaks, while the movements
of the vertical ribbons result in the vertical
streaks. See Fig. 2},

DOUBLE SYSTEM

It iz possible. of course—and in fact it is the
method today—10 use one negative film on which
te record both track and picture. First the film
passes through the sound aperture and then the
picture aperture of the same camera. In this
wity, one film will carry both sound und picture
amd will be proeessed ns one unit.

The double s=ystem, however, uses 2 films dur-
ing a reeording. A nezative film in the camera
takes the pictures and another film in the re-
corder takes the track. In this way the best
type of film for each will be used: probably a
super-panchromatic negative film for the scenes
and a special sound film for the track., This
method allows the processing to take
separately so that eacl film has whichever type
of development is best suited to it. A disadvantage
is the added cost.

Part 11 will discuss the actual requirements and
operation of a sound-on-film recording studio.
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INCREASE YOUR PROFITS

! With the Latest Test Equipment

|

| You know how important it is for a service-
|man to keep up to date. That's why Wards big
inew 1938 Radio Catalog—just off the press—
lists the finest up-to-the-minute testing equip-
ment, . . the most recent books, crammed with
authoritative servicing information . , . service
supplies incorporating important new develop-
ments in the field — everything you need
{to do your work more efficiently and MORE
PROFITABLY. Mail coupon TODAY!

Earn as You Pay ... Equipping yourself
properly doesn’t require a large investment.
Ward prices are always low and WARDS
MONTHLY PAYMENT PLAN makes it pos-
sible to have ALL the equipment you need
when you reed it! Terms as low as $2 Down
and $2 a Month.

Fill out the coupon below and mail it for
your copy of Wards new 1938 Radio Catalog
—Equip yourself for increased profits in 19381

MONTGOMERY WARD * CHICAGO

Ml
o

Name

For FREE Copy of WARDS
1938 RADIO CATALOG

City.

_________ —————— e —— . —————

Assure Yourself of a Copy. Mail this Coupon TODAY!?
MONTGOMERY WARD, DEPT. RZ-4,

Please send me my copy of Wards big, new 64-page 1938 Radio
Catalog at once.

In radio,
power

the

Our Replacement
Power Components.

THE SERVICEMAN’S
VISIT
WITH KENYON
REPLACEMENTS

audio
components are
important
quality and perform-
ance dcpel\ds
them. Be sure to specify
Kenyon, the name that
has stood for advanced
engineering, quality and
dependability for years.

Catalog Contains over 100 Audio and
Obtainable upon request

KENYON TRANSFORMER CO., Inc.,

and
links,

upon

840 BARRY STREET
NEW YORK, N. Y,
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CINAUDAGRAPH /;

CINRUDAGRAPH
Magic Magnet Speakers

~—extensively utilized by all leading 7adio re-
celver and P. A. equipment manufacturers—are
available in a complete range of sizes from 5%
to 18 inches. to meet your every radio require
ment.

If you demand utmost dependabllity and fidel-
ity of reproduction {rom your equipment—in-
sist on Cinaudagraph P. M. speakers. Carried
in stock by all progressive distributors. Free de-
scriptive litezature on request.

)
SO

CINAUDAGRAPH
CORPORATION

Speaker Division e Stamford, Conn.

Quiet Your Razor
to Quiet Your Radio!

Filternoys Suppressor FO1DH is an
approved plug-in device to be at-
tached to any electric razor and
plugged into the electric fixture. It
takes the noise of an electric
razor’s motor out of your radio
programs,

CONTINENTAL Filternoys
F01DH, list price $1.00, offers
radio servicemen a handy profit-
able item to sell on many service
calls. Carry a few in your kit. Any
CONTINENTAL CARBON dis-
tributor can supply you.

E CONTINENTAL CARBON Inc.

-
13914 LORAIN AVE., Cleveland. Ohio
Also. Toronto, Canada
Makers of Carbon Resistors, Paper Condensers, and
Noise Suppression Filters
Enclosed find 10¢ In coin or stamps for my copy of Handy
Pocket Data on Radio Interferenco Elimination,

Name Address

City State - l
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SHORT-WAVE RADIO LANDS ARMY PLANE
WITHOUT HUMAN AID!

(Continued from paye 331)

a3 just noted. The directional relay. which inter-
locks the radio compass anud the guro pilot and
which therefore causes the change in heanding of
the airplane, is shown at B in Fig. B. Adjucent
to this relay is shown the radio compass marked
C. the frequency of which is automatieally set
by the interaction of the marker heacon receptor
D working in econjunction with the frequency
selector E (insert 1, Fig. B). The pilot of the
airplane is informed as to the correctness of
automatic settings by observing the Jfrequency
aclector indicator F (insert 2, Fig. B)}. (That is.
when the airplane passes over the marker beacon,
the frequency changer in the airplane is set
automatically in order to select on the radio eom-
pass receiver the frequency of the next succeed-
ing station. In other words, the impulse received
in the airblane from passing over the marker
beacon is used to start in operation the frequency
selector and changer.)

Through the automatic and cooperative action
of these devices, the airplane heads to the com-
pass guiding station (Fig. C) farthest from the
landing field us shown in Fig. A. Upen reaching
that station the frequency is automatically
changed to Station No. 3 where it is again auto-
matically changed to the frequeney of Station
No. 2 where the frequency is again automatically
changed te that of Stution No. 1 while at the
same time the engine throttle is automatically
operated by the throttle cngine shown at G
(insert 1, Fig. D) ; und again shown in H, Fig. D.
(That is. the ground radio equipment operates
the same as lichts burning on the ground. They
are placed in operation by ground operators and
nothing is done to them until their use is neo
longer required and they are turned off, The
effective range of the markers, at low ultitude,
is throughout a circle ¥-mile in diameter.)

The throttle engine is interconnected with the
altitude control in such a manner that should
the airplane reach its minimum altitude prior
to reaching radio station Ne. 1 the throttle

engine will be so actuated te control the airplane
in such a manner that it will maintain accurately
the minimum altitude required for the operation
of the automatic landing system.

After passing Station No, 1 the throttle engine

is so aetuated that the airplane maintains a
aelceted plide auyle and rate of descent until
“wround eontact” is made. When ground contact
made, the throttle engine is further actuated
by the lunding-gcar switches, one of which is
shown at 1 in Fig. E2. which in turn causes the
engine to be idled and proper braking applied.

CONCLUDING COMMENT

There are 4 mobile (truck) ground transe
mitting stations as shown in Fig. A. Each truck,
shown in Fig. C, earries 2 transmiiters; one
(which has a transmitting range of ubout 35
miles) is for guiding the airplane by means of
the radio compass to the truck pesition. These
transmitters operate in the radio beacon band
of 200 to 400 kilocveles. The other, or marker
beacon transmitter, operates on the ultra-short
wavelength of approximately 4 meters,

At the present writing, the automatiz Janding
svstem has been flown so that all of the landings
made to date have been made under cross-wind
conditions varying in intensity as high us 11
miles per hour.

The Sperry gyro pilpt has been used throughout
as the automatic flight control feature of the
airplane. Certain additions to the Sperry bnilot
have been required in order to provide for the
automatic control of direetion. At J, Fig. F, is
shown the Sperry gvro pilot instaliatien; left of
this unit is 8hown the master landing switeh (1)
and the auziliary veset switches (2, 3, 1 and 5).

The series of tests conducted through the last
2 vears have brought many humorous incidents
not the least of which have been such terms as
‘nervous shoe luces” and "jittery hands” which
have always been evident to the observer watche
ing the pilot keep “‘hands off” during the auto-
matic landings.

Figures G and El are views of the airplane
used in the conduct ef all of the experiments on
the Air Corps automatic landing system. In these
photegraphs, the various antennas are identified
as: 11, the antenna for the communications
transmitter und receiver; 12, the balanced an-
tenna for the radio compass; 13, the radio eom-
pass loop antenna; and 14, the marker beacon
receptor and its antenna,

Hanmnwnnm

Fig. F. The gyro pilot or
“automatic pilot” shown
at J permits automatic
flight control for an
almost indefinite period.
The master landing switch
{1) and the auxiliary re-
set switches (2, 3, 4 and
5) are addiﬁona] items
for use in automatic
landing.

LTI

Fig, G. At |l, the communications transmitter and receiver antenna; Fig.

Please Say That You Saw It in Rapio-Crart

E, pg. 31, shows others.
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SHORT-CUTS IN RADIO

(Continued frem page 350)
defect, the reproducer can be made as good as
new by coating the spider with orange shellac.
{See Fig. 5.) This makes it stitTer.

I cured a bad rattle in an auto-radio speaker
using this scheme and it has given excellent
service since.

Naturally when the rattle is due to voice ceil
distortion or otf-centering the secheme here shown
will do ne geod,

for

E. W. HiLL

HONORABLE MENTION
OME-MADE RACKS FOR PANEIL EQUIP-
MENT. in building some radio equipment
I had need fur a relay rack. As commercial racks
were so expensive | decided to build my own.
Two old bed rails were obtained from the junk
yard amd cut to the desired Jengths. They ecan
either be bolted or welded together in the form
of a rack. The finished product makes a very
sturdy and efficient rack.
The general idea is jllustrated in Fig. 6.
ROBERT DUNCAN

HONORABLE MENTION

OOSTING CAPACITY OF VARIABLE CON-

DENSERS. DMissing my ecaleulation on
capacity just a little the sketch, Fig. 7. shows how
I increased the maximum capacity (partly at the
cxpense of the minimum eapacity which thus
wias raised) of u 350 mmf. (or "0.00035-mf.”)
varizble condenser.

The miea plate heing mounted onto the rotor
plate of course slides between the stator plates
when the rotor assembly is turned. In the par-
ticular instance mentioned only a single sheet
of mica is required: of course the same idea
may be applied to the remaining rotor plates as
necessary. You aren’t getting somcthing for
nothing by using this scheme—the trick is that
the mica has a higher dielectric capacity than
air and a power factor not nearly good for
R.IF. work—however, where maximum circuit
selectivity is not required, and for general ex-
perimental work this short cut solved u problem.

WALLACE LEIRER

ROTOR PLATE

N
CBAD

A
S

SHEET OF Vi
MICA GLUED £ v@&é&%sssn
ON ROTOR }
PLATE (ONE \

1 ‘HZ

ON EACH SIDE) 7t
/

MICA PLATES
ROTATE WITH THE
ROTOR PLATES

Fig. 7. Altering '‘dielectric capacity’” boosts maxi-
mum of variable condensers.

A CORRECTION

Concerning : ‘Learn by FExperimenting' Be-
ginners' PPractical Radio Course. Experiment No.
1.” The e¢onnections to terminals 1" and G of
the tube =hould have licen reversed shown
below, in Fig. 2A, pg. 21K, Oct. Radio-Craft ; Fig,
2B is correct.
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GET THE REAL Jiside EACTS ON

TELEVISION

By One of the World's Foremost Television Authorities®

ALREADY COMMERCIAL IN ENGLAND!

On July 17, 1937, the National Resources Committee reported to I'resi-
dent Roosevelt that the most important development work in Television
was completed, and that only the commercial nrrangements remain ta

: made to provide national Television service. This means that there
will be a huge demand for TRAINED TELEVISION MEN'! Remember
the great shortage of triined men during the early Years of radio?
Then, the widc-awake men who learned radio and got in on the ground

floor reaped rich rewards, and many are leaders in the radio industry, 1 O/ 3 NARRIA
today. Now Television, "the seauel to radio” offers you the same great Founder of Ameri-
opportunities. Make Television your stepping-stone to  success. can Television
TRAINED MIFN will earn from $1,500, $2,500 to $20,000 a year. Institute.

The American Television Institute

was founded by Mr. U. A. Sanabria, internationglly famous
inventor of the Interlaced Seanning System, now univer-
sally used. The Institute posscsses one of the best equipped
Television Experimental Laboratories in the world. It is
here that men complete their training under the personal
supervision of Mr. Sanabria.

Complete ‘Professional’” Television
Equipment Included With Each Course

Not small, ordinary fnstruetion equipment, but a full sized ™*Profes-
slonal™ television laboratory used for public exhibitlons with g steel
rack and panels nearly six feet high, tno feet wide and eight inche
deep mounted on rubber tired casters; COMPLETE with all Darts to
make a full-size television transmltter and receiver worth a thousand
dollars to one taking this tralalng. ALL OF TIIIS IS INCLUDED
WITH THE A.T.I. COURSL AND I8 YOURS TO KIEP. The
course by amuzingly low i brice and on easy terms arrunged to suft
you. Tt eosts you nothing to thoroughly investigute thiz opportunity
Don™ pass it up! Get intc Teley Send coupsn NOW!

FREE! (f'@,ﬁ“\’g'ﬁﬁpuﬁ*

) \“ " e |
// S— YD\){_\SN W DN(T_EI.EL/I@M‘;

AMERICAN TELEVISION INSTITUTE
133 E. Erie 8t., Chicago, Il

& Sk -
this giant
tube as

Every stu‘dent rececives
television cathode ray
part of his equipment.

We have compiled, what we be- o
lieve iz, the most interesting and >
authentie  data  on  Television p

you've ever read. It's yours
FREE for the asking. Gives you
real INSIDE FACTS .. . Tech-
nical details diagrams . .
illustrations . . cathode ray tube
construction . . Television opera-

RC-1237

tion and hundreds of other o
important, interesting FACTS. Gentlemen: Please send me your free Television
We will send this Jata without literaturce described on this page. It is understood

cost or obligation so you may that all this is free. No obligation.

determine how to qualify for en-
trance into the American Televi-

L1 1 1 1 1 [

'K 5 AT Arad A S Age ........
sion lnstitute and how A.T.I. AEL 5y
training will benefit you and

equip you for a future in radio SETCOL g owewos g 7500 1 e T 54 ST G 5B 7 ot B 4
and television. Clip cmmono al'.

right il it to us NOW!

iEny analimallf s City gy o4t ista L bl 0 s0de o kot State .......ce0

o —————— e L L
SPECIAL FREE OFFER! 577t e

the details about how you can get a FREE
COPY of the 1937 Radio Reference Annual.
IFITS TOUGH -DONT CUSS W\ M/PHEST MOTORIZED TUNING-
: ODAY'S radi Zanl L7l
Turn To RADIO-KINK - A1DS | SR -=o
2 L3 ¢ I:respbcmc:‘ingd sflal' ,msﬂashes :n' d
P ical R 1 Fi [+] ngd also.} Sa
3;::‘ c.llard‘-;:-:“lx ®Radios. ONLY § ;}unby oyrti:rqurh:biggo"r?l,:‘:hyo,
Just pull out the card cotresponding to the name 1
and moded of the set you are repairing. and there $195 a week, Write for FREE 19378 catalog |
in thit radso and how ¥
to fix them. Yes «'s COMP[ETEWHN
as simple as thar, METAL CABINET
f i
IL'~ || 62 WOOSTER AVE  Akron, Q.
I Tear out this ad, write your Name and Address in the
el ... icnd §005 and we will snd outfic 2t once,

[

NEW LOW BASE
PRICE CHASSIS

| direct from factory. Pay as litlle a5 S0c
seevice groubles found
AKRAD PRODUCTS" CO.

I'I'IIIIIHESI‘

| Rudio Torparotion®y,
Gept HH-12, Cincinnot:, 0,

more powerful 20-tube, 6-band radio =
you have hated the
FREE WRITE :’:}; :E:I;(LEINC‘.B RC-12
Please Say Thut You Saw It in RaDIO-CRAFT
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HYVOL

HIGH-VOLTAGE

—-— CAPACITORS

Handy, inexpensive
filled capacitors for
voltage Hlter circuits.

oil-
igh-

Compaciness due to new
exclusive HYVOL — the
super-dielectric oil.

Inverted screw mounting.
No latger than usual elee-
trolytic condenser: 1%
dia.. either 274" or 4%"
1all.

By use of insulating
washer, grounded can
may he insulated from
chassis.

5 to 4 mfd, 600, 1000 and
1300 v. D.C. working.

Conservatively rated. Cool
operation. Long lite. A 1ot
of capacity for little
money,

New Catalog: ni, sunine, |

32-page book, Just issued. Ask local sup-
pller or wrlle us t'or copy. TODA\

CORPORATION

70 Washington St T LR B:ooldyn N Y.

“LET ME TRAIN YOU zf Aiome

for a GOOD
RADIO JOB®

Get inLine forBig Money

Radlo is growing fast. Modern recelvers
reduire  thoroughly trained experts fot
setvice and maintenance. You e¢un become sueh an expert
right at home . throueh R.T.A. methods and ULesin
earning money almoat from the start of your course. Iu

a very short time you will
Be the ONE Man |[INCLUDED
WITH OUR

in 1,000
who understands evervthing there TRA'N ING

15 o know in order to give quick
“sure-fire’” service to all kinds of
recelvers. You cah be the ohe man

A. 0. Mahaupt
Lirecting Envineer

who can take the service business
away from the old-time radio
‘Unker."’

No Experience Needed
Even though you Know nothing
about Hadic now. you ean quickly
qualify the R.T.A. way to step

right Into a well-paying position
—or start your own profitable
business. Use your spare time and

LEARN AT HOME

This eftielent t me.
Most R.T.A. members start mak. | saving. trouble-find-
l’:ﬁzm";‘“(’y rllrm1 lroml l'ho boztn ing Circuit Analyrer
X ¢ special servie ]
et Tieh St adpptlod Cwithout | and Resistance Tester
extra cost makes this possible. | helrs you to  ma
Don’t walt—get started n Write | moeney without delay.
ay for our Interesting Radio | Our Free Book tells
Book FREE. "you how.

Don'"t Put It OF-Send Coupon Now

RADIO TRAINING ASSOCIATION OF AMERICA
4525 Ravenswood Ave., Dept. RC-712, Chicago,lil.

i--------------------------‘
g RADIO TRAINING ASSN, of AMERIC [ ]
g Dept. RC-712, 4525 Ravenswood Ave., Chleaw . a
1 Gentlemen: Send me detalls of your Enroliment Plan
and information on Row Lo learn Lo make real moaey g
I in radio quick.
1 1
1 1
ENAME e -1
! :
: ADAresS (. .iascerereer et e e T r e aat e can 1
1 1
0 City Ly bbb e hcralies g gt s state . ... :
I--------------I-----------;
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NEW TUBES FOR THE RADIO EXPERIMENTER

{Continued from page 329)

*Ultra-Violet Phototubes; WL-773, WL-774 and

WL-767. These *‘electric eyes™ do what no human
eye can do, namely, ‘“see” in the dark! The
*trick” lies in peaking the response character-

istice of this type of “light”-sensitive cell in the
region just beyond the high-frequeney limit of
human visibility or the ultra-violet range.

Features of the several types: WL-174, tung-
sten cathode, range of 2,200 to 2,700 A.U., use-
ful in bactericidal tield (measuring ultra-violet
light used in killing bacteria. preventing mold
and in general food preservation); WIL-767
(illustrated in Fig. D), titanium cathode, range
of 2,700 to 3,200 A.U., useful in measuring
erythema (sunburn) and vitumin D irradiation
(of milk, for instance); WL-773 (illustrated in
Fig. D), thorium cathode, range of 2,700 to
3.600 A.U., useful in meusuring vitimin A and
in making general ultra-vielet measurements.

One of the distinctive features of these photo-
tubes is that they may be used without recourse
to shielding the tube from radiations in the
visible portion of the spectrum, hence they may
be used in direct sunlight, with the knowledge
that all of the photoelectric current change is
due solely to radiations in the barticular ultra-
violet bortion of the spectrum to which the
phototube is sensitive.

The threshold response value is determined by
the particular metal used for the cathode and
the cut-off vulue is determined by the type of
gluss used for the bulb. These characteristics
render it unnecessary to use frequency filters.

Optimum response from these tubes reuuires
high input impedance in the amplifier: an elee-
trometer-type tube is ideal. How these tubes
shape up in a complete commercial testing unit
is illustrated in Fig. K.

Infra-Red, Gas-Type Prong-Base Photocell:
Type 923. Because of the high sensitivity of
this type cell, which can "sece” radiations in
the infra-red region quite invisible to the maked
eye, it is particularly useful in applications
where incandeseent lamps are employed as light
sources. See Fig. C. Base connections are given
in Fig. L.

Cathode is semi-cylindrical., c¢aesiumeconted
anode-supply voltage (max.}, 90: anode current,
20 microamperes ; sensitivity, 100 miu'oampere-s..‘
lumen ; cathode window area, 0¢.13-sq. in. Load
resistance, not over 10 megs. This tube is similar
electrieilly and mechanically to the type 918,
but has a shorter everall length.

(Data courtesy RCA Radiotron.}

Infra-Red, Gas-Type Cartridge-Base Photocell:
Tyve 921, Substantially identical characteristies
to the type 923, but with cartridge-tyne base
like the type 922 photocell. Also, the 921 hus
a window area of only ¢.38-sq.in. ; input capacity
is 1.1 mmf. Load resistance, not over l0 megs.
Base connections in Fig. 1.

{Data courtesy RCA Radiotron.)

Infra-Red. High-Vacuum Type Cartridge-Base
Photocell ; Type 922, The new doube-ended con-
atruction (as in the 921) eliminates the con-
ventional base and provides a long insulating

piath between electrodes. The terminals at either
end are in the form of metallic buttons, so de-
signed as to permit inserting each phototuhe
easily and positively in a clip mounting. The
features of this construction are lower cost, low
interelectrode capacity (for the 922, 0.6-mmf.),
and convenience in circuit arrangement.
Characteristics: cathode, caesium-coated and
semi-cylindrical; window, 0.38-s4.-in.  Anode-
supply voltage, 250 (max.); anode current, 30
microamperes (max.) ; load resistance. 1 meg.;
sensitivity, 20 microamperes/lumen. Light re-
sponse may be made practically linear for light
inputs up to 1 lumen with proper adjustment of
supply voltage and load resistance. See Fig. 1 for
base connections.
{Data courtesy RCA Radiotron.}

AUDIO POWER TUBE

Ream Power Tube for A.C.-D.C. Radio Seta;
Type 6Y6G. The new tube (shown in Fig. D)
is intended for use in the output stage of A.C.
receivers, particularly those in which the plate
voltage for the output stage is relatively low.
With 135 V. on the plate and screen-grid it is
capable of giving an output of 3.6 W. with a
maximum signal input of 13.5 V. Under these
conditions the totul distortion is about 9.5%.
Additional charaeteristics follow.

Heater veltage, 6.3 V.; current, 1.25 A.

Plite voltage. 135, max.; current (zero-signal),
58 ma., and (max. signal), 60 ma.
Screen-grid voltage, 135 V. (max.):

{zero-signal), 3 ma.

Control-grid voltage, —13.5 V.

Transconductance. 7,000 mmhos.

Toad resistance. 2.000 ohms.

Distortion. 2.5 2nd harmonic and 9%

Power output, 3.6 W.

liase connections appear in Fig. 1.

{Data courtesy RCA Radiotron.)

current

3rd.

TELEVISION RECEIVING TUBE

Cathode-Ray Kinescope (Television Receiving
Tuhed, 5-in. Size: Electromagnetic Deflection:
Type 1801, Fer the first time, experimenters
now have available a commercial-built (as com-
pared to the school-built type now being de-
scribed in Radio-Craft) cathode-ray tube spe-
cifically designed for television-reception experi-
ments' The screen is of medium-persistence type:;
the fluorescence color is yellow (phosphor No. 3) ;
max. screen diameter, 5 1/16 ins. This tube is
shown pictorially in Fig. B, Base connections are
given in Fig. 1. Additional characteristics follow:

Heater voltage, 2.5; current, 2.1 A.

Direct interelectrode capacity (control-grid to

all other electrodes), 12 (max.) mmf.

High-veltage electrode (anode No. 2) 3.000 V.

{max.)

Focusing electrode (anode Ne. 1), 1,000 V.
{max.).

Control electrode (grid), voltage never posi-
tive; grid voltage for current cut-otf, -35 V.
(approx.).

Fluorescent-screen input power/sq.em., 10

milliwatts (max.).
Typical operation: heater. 2.5 V.; anode Neo.
2. 2,000 V.; anode No. 1, 325 V.; control-grid

(ANDDE)H)P/ Pi{+) (ANODE)
t
921 ¢ g
922 K 923 OIK
G (PLATINUM RiBBGN)
3 4
P
K I4 \
F F
H H | 2 L= > F
1801 KX-642 wL762 F 833
Fig. I. Underside socket connections of new tubes.
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) ‘{/A TREASURE TROVE

of Free Equipment for
Radio Service Men who buy

NationaL Union Tuses

l.'ln- "a'l'“

Ll o

TO
APPARATUS

FUSES

TERMINAL™
STRIP

KX 642
TUBE —

Fig. 2. Circuit for anti-surge tube. tl
) pizi
voltage adjusted to give suitable Juminous spot; }Lr'ﬁ 5 i ;
control-grid signal-swing voltage, taking peak- . (Ea ] s L
to-peak value for optimum contrast. 13 V. ; d
(Data courtesy RCA Radiotron.) .
Cathode-Ray Kinescope (Television Receiving i YﬁHR JBBBER
Tube), 9-in. Size: Electromagnetic Deflection; r:
Type 1800. Like the type 1501 kinescope this
model (shown in Fig. B) has a medium-per-

Bistence screcn: and phosphor No. 3 (yellow).

Base connections are given in Fig. 1; and char-
acteristic data follow:
Heater, 2.5 V.; 2.1 A,

Direct interelectrode cabacity (grid No. 1 to
all other clectrodes), 12 mmf. (max.).

High-voltage electrode tanode No. 2), 7,000

V. (max.).
Focusing electrode (anode No. 1). 2,000 V.

{ ).
Acc:;::ming clectrade (prid No. 2}, 250 V., 80 Blg PageS! BATALUB'
(max.). MOI’e Thal'l loo

Control electrode (grid No. 1), never hos.
Grid No. 1 for current  cut-off, 9 V. % —
S, Pieces Of
Fluorcscent-screen  input  power/zq.cm., 10

milliwatts (max.). '
Typical operating conditions are available for F EQ
anode No. 2 voltages of 3,000, 4,500 and 6.000. REE UIPMENT L

but since the average experimenter probably

'£

will get the 9-in. size tube only with the expecta- Through National Union's help. radio serv- ment as well as modern se¢lling aids within
tion of getting the maximum possible brilliance ice dealers everywhere have been able to set  reach of the service dealer. The National
in the image, only figures for the voltage will up better equipped shops to do hetter work ; Union Deal calls for a dealer deposit which
! v h-' Neate . V.. le No. 2 also to obtain sales helps that produce more is rebated when the specified number of
be given here. lleater, 2.5 V.: anode No. 2, customers. National Union has constantly  tubes have been purchased. Ovrer 70,000 com-
6,000 V.; anede No. 1, 1.250 V.; grid No. 2, put the latest advances in scientific equip- pleted deals. Every dealer should investigate,

250 V.; grid No. 1, adiusted to give guitable
luminous spot; erid No. 1 signal voltage (peak-

K oata conriens MCA Rodiotrony NATIONAL UNION RADIO TUBE QUALITY
SPECIAL-PURPOSE TUBES HAS BEEN PROVED IN THE FIELD.

*Supervisery Control Protector Tube; Type

ALY

KX642. Wherever protection against overload is ]
desired. as for instance in radio transmitting THE ROAD TO NATIONAL UNION RADIO CORPORATION 3
stations for switching operations and wherever 570 Lexington Avenue. New York City RC-1237
remote meter readings are taken. as well as in BETTER B u i INESS 1 am interested in  the following equip- :
radio service stations as a protection to con- Full | &ML e k §
densers, transformers, and testing equipment, 'h"!' :“"‘" “I - Pebier shacki ment 5 -
fContinued on page 3R3) lghest quality ane damplete. . Mo -

Pubes humting for edd NEMe ..o DODnoDONBOOnAOaaAEa (]

1 Businmis Fifpee ]

T0 ted Address ...... DONDB66000600006068050600500 P |

WL 762 TUBE ey 5 Timely Businass [

~ EXHAUST i bailding widh CIty oo, Ceieeiee State L....... ]

SYSTEM

ADVANCED HOME STUDY TRAINING FOR
“SERVICE MECHANICS” o wim

1 eecone  EXPERT SPECIALISTS

Actually it is not a case of WA\TING o become
‘Service Specialist''—It s NI:,CE‘ESITYY New de-
velopmenis and changes in clrcult designs make n,
mnt for you to keep pace with the progress of
Rad The rvieeman who Jacks the necessa
!ralnllu: is cllmina:lm: himself from a better pos
tion and bett,
TART

TRAINING Now Fom JHE FUTURE

FUSE

£1) hnme atudy wraining in Radi rvice and Pub-
) MONEY BACK GUARANTEE! e AR S R Thorbue, b ol
M_'- A'complete line of fine quality 1938 models. :,r::‘o ':l‘l"‘:;l-ern receivers. Wrile todnY and learn ail
— all electric AC-DC, battery or auto radios.
1 All newest features. heautiful cabinets. 5-12 O FREE ® Terms as low as$5 Moxthly
H tubgs_ at prices that will surprise you. ( BOOKLET!
- 'l K} Write for free catalogue. Ask about our Youii T eant te RADIO SEHVIOE
I money making plan. | "W
ZEPHYR RADIO COMPANY St Sn? | INSTITUTE comt. ne-12)
s 3 e 13141 Hamilton Ave., Detroit, Michigan at once,
Fig. 3. Bridge circvit for vacuum-test tube. 3306-14th S5t.. N. W. Wash, D.C.
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A PERFECT NEEDLE
FOR PERFECT

PLAYBACK '/

Radio Men!
1’. A, Techni-
cians!  Sound

IEngineers!
Broadeast station
Operators! Use

RECOTON playvback

needles on acelate or regulur commer-
cial records with assurance that repro-
duction is more natural. brilliant and|
distinet. No loss of higher frequencies—
remarkable reduction of scratch and
hiss levels. Record life is greatly pro- |
longed hecause RECOTON superior
pianissimo needles are more uniform
and have the proper curvature which

guarantees side-wall  riding”  Ilach
needle plays at least ten records. Illus-
tration above shows method of riding

position of the needle in the groove of
the record. |
Vastly superior to others now in use. |
RECOTON needles offer additional sales
outlets for jobbers and dealers.

Write today for all details—give name of jobber.

RECOTON CORPORATION
178 Prince Street New York. N. V.

Asse youw. JOBBER

for the NEW

S'rf@cok |
“HAMANUAL’

New Tubes . . .

16 NEW TRANSMITTERS
S WATTS TO 1000 WATTS

STANDARD TRANSFORMER
CORPORATION
850 BLACKHAWK STREET, CHICAGO

PHOTOELECTRIC cELL§|

A prominent manul'u-tun.'r
flan Pheotitead_this ¢ § 1 79|

New Circuits

oxble, 4-prong tube rl- !A(:M
cnee .nu |\ruduﬂlm. nmlh
ods a: suu a tube of high m..luvuy

and ‘h-ncmhnlllu -maxlmun working
volunge of DO,
Mosl efficient for use in clectronic re-

lays, conirols, alarms.  sbees catnrs.
automatic counters. plus
A po!lt‘n'd with your name
FHEE' and address hringsour new, |
‘id page P58 l nlalug
ROW SALES
27 S, Jel!crson St.. Chl:aqo. ".

WANTED MEN —

fo rast Chri-tmas Gecds. 5 and 10c Nrvelties. Toy
Autos. Ashtrays. ete. Can bo done I any spure
room. basement ,or garafe and no exierience neces-

ry. A rtare opportunlty 10 devote spare or full
tlme to profituble work. WRITE DEPT. 26.

METAL CAST PRODUCTS CO.
1696 Bosion Road New York Clty

MODERNIZE YOUR OBSOLETE
TUBE CHECKER OR SET
ANALYZER with "PRECISION"

Write for details.

Mention make and model
number of your old instrumaent.

PRECISION APPARATUS CORP.

(821 EAST NEW YORK AVE, BROOKLYN, N, Y.
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HOW DEPENDABLE ARE YOUR METER READINGS?

(Continiucd jrom page 340)

increases again slightly at the upper end of the
scale.

In view of the foregoing it is always good
policy not to take measurements on the lIst 1/5
of the scale, but if pussible to choose a range such
that the meter pointer deflects to a point just
past about the 1/5 region of the scale. Inasmuch
as the ratio of most succeeding range steps
in multi-range instruments is from 1:2 to 1:10
(i.e.. the full-scale value of the next higher
range is from 2 to 10 times that of the im-
mediately lower range) the last 1/5 of the meter
gcale for any particular range is a more accurate
place on which to take Teadings than is the ist
1/5 to 1/2 portion of the scale on the next higher
range,

It should also be remembered that the actuul
quantitative error in per cent of the measured
uuantity is lower on this portion of the scale
than it is on its preceding 1/5. That is, the error
in, let us say, actual volts compared to the total
voltage meansured. will be less if the range is
chosen so0 that the pointer deflects to a spot past
the 4/5 point on the scale than it would be il
the next higher range were used (in which cuse
the reading would be thrown into the Ist 1/2
portion of the scale, where the inaccuracy is
greater).

OBSERVATIONAL ERRORS

The foregoing #pplies to inherenlt meter
accuracy. It is also n fact that a given observa-
tional error of say 0.005-in, in reading the pesi-
tion of the pointer at a very low part of the
scale causes a greater percentage of error in
Lthe total reading than the same 0.005-in. error
would make in a reading taken at the middle or
upper part of the scale, That is, observational
errors which may occur have a greater effect on
the accuracy of “low-on-the-scale’’ readings than
they de on '*high-on-the-scale’” readings.

Therefore, because of these particular in-
herent and observational error €haracteristics, a
safle rule to follow when using a permanent-
magnet—movable-iron type instrument is:

if possible, use 5 range such that the
reading will oceur past the /3 point on scale.

In practice, practically all servicing meters
are provided with a sulficient number of over-
lapping rances so that at least no measurements
need be taken on the 1st 1/5 of the meter’s scale.
Furthermore, far-thinking meter manufacturers
provide their servicing instruments with a num-
ber of ranges whose limits have been carefully
planned so that a fairly large pronortion of the
readings usually taken with these instruments on
common radio receivers, will fall at or near about
3/4 to 4/5 full-scale deflection (usually the most
aceurate part of the scale).

Take the usual 7-volt runge. for example. This
is used most for measuring the filument voltage
of tubes having 3- and 6.3-V. flaments. Bias
potentials of from 20 to 35 V. constitute the
majority of meusurements which are taken on the
usuul 35-V. scale. Line-voltage potentials of from
105 to 125 V. fall in nicely on the 140-V. scale.
Plate supply potentials run in the neixhborhood
of 250 to 300 V.; the 350-V. range is a logical
one to measure them on., ete. The scales on a
typical modern multi-range meter used in a st
analyzer are illustrated in Fig. A. Notice the
various scales for the different ranges.

INHERENT ACCURACY VALUES OF
SERVICING METERS

It is common practice for instrument manu-
facturers to muke good-grade permanent-magnet
movable-coil type D.C. meters (of the tyhes used
in Radio Service work) with an inherent
accuracy to within 2% of full-seale vnluv {for
any range). This does not mean that the in-
accuracy will necessurily be as large as this all
over the s ale—it merely means that the in-
accuracy will not exceced this value.

Most A.C. rectifier-type meters of good grade
are usually accurate to within only 5% on their

A.C. ranges, due to variations in the resistunce
of the rectifier. temperature, huntidity. ecte. When
used for D.C. measurements, they may be ex-
pected to read accurate to within 2¢% of full-
seale value. It must be mentioned here that
inherent nccuracies as high as this should not
be expected in very low-priced meters of shoddy
construction, in meters which have been abused.
or in meters suhiected to ubnormal temperature
or humidity conditions.

WHAT IS MEANT BY THE TERM
"METER ACCURACY"?

There are 2 possible ways to state the inherent
accuracy {er inaccuracy) of an electrical in-
dieating instrument. They are:

(1) The maximum likely error could be stated
as a pereentage of the individul indication.

(2) The maximwum error can be stated as a
percentage of the fuli-scale value of the meter
range under congideration.

l.et us see which of these is in common use—
and why! At first thought, it would appear that
the first method would be preferable, for the
instrument user is interested in the accuracy
(or inaccuracy) of the individual measurement
he is making. Therefore, il the error figure were
wiven to him in per cent of the actual meter
indication, he would have just the information
he wants. However, if this method of expressing
the inaccuracy were employed, no single in-
accuracy figure would give a true bicture of the
innccuracy of the instrument for the entire
range of the scale: for, as we huve already seen.
the inherent inaccuracy of any instrument varies
widely at different puarts of its scale.

For instance, it can be seen from the graph
of Fig. 4 that the figure expressing the in-
accuracy at the 1.V, point on the scale would
be different (and very much higher) than that
expressing the inaccuracy ut the 6-V. point, etc.
Consequently, if this method of expressing in-
herent meter inaccuracy were ¢mployed, informa-
tion concerning the wvulue of inaccuraey which
exists at almosl every meter division, would have
to-be furnished in either graph or tabular form
by the instrument manufacturer in order to malke
the accuracy information ut all complete,
Obviously, this would be impractical for popular-
priced instruments, since it would require com-
plete accurate culibration of the scale for each
range, plotting of a graph for each runge. ete.

One alternative would be for the manufacturer
to state the inaccuracy which exists at the most
ingceurate part of the scale, and specify this us
the maXimum posaible inaccuracy that would
occur in readings taken at any point on the
scale. This would not be fair to the manufacturer
and his instrument however. for the moust in-
accurate part of the scule is usually at the
extreme lower end {which is not u.ed much),
and the inaccuracy which exists over this small
portion of the scale is very much greater than
that which exists over ull the rest of the scale
{see Fig. 4). Since this highest value of in=-
accuracy would have 1o be the one specified for
the entire instrument, the manuflacturer would
be penalizing bhis instrument by attaching to it
a high stuted inaccuracy value which really only
exists at a very limited portion of the scale—a
portion which is very seldom used anyway.

The foregoing point may be clarified by ref-
erence to the instrument considered in the graph
of Fig. 4. The inaccuracy at the 1-V. point on
the Scale is actually about 0.13-V., or 1845 of
the indicated velue; whereas over the whole por-
tion between about 4 and 10 V. on the scale (more
than % of the total scale). the inaccurncy does
not exceed even 0.7% at any point. Therefore,
if the foregoing method of expressing meter
aceurney were used, the manufacturer of this
particular meter would have to state that his
meter was 8% inaccurate. Obviously such a
high inaccuracy rating woull be detrimental to
its sale. It would also be most unfair, because
actually, over practically the upper 6055 of its
scale (the very part that would be used most)
no indicated reading woull be in error by more
than 0.7%, and even over the next lower 2005 of
the scale, the errors would all be under 65!

Part 1V, concluding this series, will discuss all

the —Don’ts” in connection with the proper
handling of test meters and equipment. A few
comments coneerning Your reaction to this article.

so far, would be appreciated by the author, and
by the editors of Radio-Craft.

The author of this vital article i3 also author
of "“Radio I'hysica Course,” "Modern Radie Serv-
icing,” and “Radio Ficld Service Data™—all of
them valuable contributiona to the ficld of litcre-
ture for the praeticing redio Service Man.

Trains in the far south of Argentina (corre-
sponding to Canada’'s far Northwest in climate)
will be equipped with radio to keep them in
touch with divisional headyuarters.
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RECENT APPLICATIONS
OF THE "ELECTRIC EYE"

(Continued from page 349)

at which the reaction is complete {or half-
complete) after the fluids have been mixed may
be found, provided that the reaction, even at
top speeds of flow, is not too fast to be measured.

Millikan Method.

G. A. Millikun has con-
structed a micro-anparatus (Fig. 3C) on the
same principle. lle uses the differential photo-

cell already deseribed. This method, more than
any other, has advanced our knowledge of rapid
chemical processes. For instance. we know now
how quickly our blood pigment combines with
oxygen or with the poisonous carbon monoxide:

Under the conditions of these exheriments the
combination of the blood pigment with oxygen
is half-comulete within 1/100-sccond. whereas
the reaction with cirbon monoxide takes some-
what longer. 1t is clear that only such reactions
can be studied by means of the photometer which
involve colur changes.

If colorless fluids are studied, the nhotometer
is replaced by a sensitive thermapilc which will
pick up temperature changes of as little as
1/1,000-degr. Centigrade. Since every reaction is
accompanied by smaller or larger temperature
changes. this extends the range of the methad
to practically every fist process worthy of in-
vestigation.

A Recording Reaction Meter. Recently an
apparatus has heen developed by Stern and
DuBois which muay c¢over the gap hetween the
ringe of the very fast reactions suitable for
study with the flow method and the range of
much slower changes which may conveniently
be followed by the clussical methods of chemistry.
This is the principle:

One reaction partner is placed in the absorp-
tion cell (Fiz. 3D) which is put in the path of
monochromatic light Lefore it strikes the photo-
cell (vacuum or gas-filled cacsium ¢cll). The
photoelectric ¢urrent is amplitied by an electron
tube cirenit (Fig. 1) and measured by a string
ealvanometer. Tts deflections are recorded on a
strip of photographic paper. LEvery 2ith of a
second a pin on an electrically-driven wheel.
controlled by a tuning fork, sweeps across the
slit of the camera and makes a time mark on the
film.

The reaction is started by injecting the second
reaction partner by means of a spring gun

(Fig. 3E) into the stationary fluid. Mixing is
complete in about I/100-second. A color change
due to a chemieal reaction affects the light

falling on the photocell and is consequently re=-
corded on the tilm. The photocell is calibrated
with the aid of the rotuting sector indicated in
Fig. 31). Some typical records obtained with this
method are shown in Fig, The unpper curve
represents a straight mixing proeess (a dve was
injected into wuter) and the lower curve a re-
action of a blood bigment with peraxide in the
course of a catalysiz. By varying the speed of
film transport a wide range of reaction rates
may be covered.

In concluding this brief survey it may be said
that we can expect from the photoelectric cell
an ever increasing usefulness in its service to
mankind,

e —

"SNOW STATIC" BEING
BEATEN BY "FLYING
LABORATORY™"

{Continued from page 348)

the receiver is caused by the random variation of
the discharge flow rather thau the total discharge.

Whenever the discharge from the stee! point
or antenna exceeded a certain rather broad maxi-
mum, the characteristic snow static sounds were
heard in the radio set.

A series of points (LR, in one of the photos)
were installed on the plane to learn the distribu-
tion of this discharge. These were arranged on
the nosc. tail, each wing. behind the exhaust
outiet, behind the propeller. and at 4 points
along the plane belly. The points were connected
in a number of group arrangements to vacuum-
tube electrometers. The electrometers were in
turn connected to paper recorders. Recordings
were made in a variety of cloud formations over
a period of R weeks. It is of interest to note that
at a speed of 180 miles an hour the variation in
charge on the plane is so rapid that automatic re-
cording devices are the only means hy which a

useable record can be obtained. (Be sure to read | City

Part 111, next month.}
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RADIO-CRAFT

"LEARN-BY-EXPERIMENTING"
BEGINNERS' PRACTICAL
RADIO COURSE

THE POWER SUPPLY
AND HOW IT WORKS

{Continued from page 343)

This is accomplished in the type 80 rectifying
tube, which has the property of allowing eurrent
te pass through it in only one direction.

This tube has u filament which is heated by an-
other low-voltaye secondary winding (that makes

| 3 secondary windings in aull) supplying it with
5 V. A.C.. and it also contains 2 plates. If only
1 plate were present, it would be called a half-

I wave rectifier and would allow only the positive
half of the A.C. cyele to pass through, suppress-
ing the other half. Since the type B0 tube con-
tains 2 plates, it is called a full-wave rectifier.
and these plates are so connected that each half
of the cyele is allowed to pass through in the
same direction, thus giving the type of direct
current shown in Fig. 1C where the amount of
current varies rapidly, but does not at any time
fall below the zere iine. This “‘unidirectional™
(1-direction) output therefore is a surging or
puisating D.C.

"FILTERING"

For the 3rd part, “filtering.’ it is necessary
to remove the pulsations from the rectified D.C.
so that the radio tube hlute may be sunplied with
an unchanging D.C. This is accomplished Dby
an arrangement of iron-core coils (known as
l chokes), and condensers of high capacity (which
in this case, are electrolytic condensers), The
choke coil freely nllows steady current to pass
through it, but offers opposition to current in
which changes (pulsations) are tuking place.
The high capacity condensers. meanwhile, are
charging with every increase in current, and
discharging with every decrease in current, with
the result that the condensers store the charge
when it temls to he excessive, and deliver their
charge to the line when it tends to drop to zero.
This, in effect, is a stabilizing action and also
tends to keep the current from varying. Thus,
by using a combination of choke coil and its
associated condcnsers, we impede the pulsations
of current with the choke ecoil aml deliver
these pulsations to a condenser which smooths
the pulsations by its aforuge uction. Such a com-
Lination is therefore known uas a *‘filter section'.
(In our arrangement. since the rectifier feeds
directly into a condenser, we have what is known
as a condenger-input fjilter.) Thus, by passing
the pulsating D.C. through 2 filter sections {(as
shown by the 2 choke coils present). we obtain
a practically pure D.C. output. which is pic-
tured in Fig. 1D.

FUNCTION OF OTHER PARTS

To make our power supply suitable for the
many Durposes of various experiments, we pro-
vide a means of varying the B voltage over
a wide range. This is done by an arrangement
of resistors. forming a voltage divider.

Resistor 11 is connected in series with poten-
tiometer P1. and the combination is connected
| acress the output terminals (marked "B+ Hi",

and “B-". in Fign 2E). In this way the full

voltagge is impressed on the combinution and a

slight current {(known as the bleeder current)

flows through it, exerting a steadying effect on
| the system.
f The moving arm of potentiometer P! can then
be varied to include as much of the full voltage
as is desired up to the junction of 1 and PI.
which would then include about 2/3 of the total
voltage (or usuually. under ordinary loads). about
250 V. Thus with the use of the 2 “B+" binding
posts, we may use both the full voltage (usually.
under ordinary load), about 375 V. directly from
the "“B+Hi* (Iligh) binding post. and the
variable voltage from the "B+ Var.'' (Vuriable)
binding post, which may be useldl at the same
time to give from zero to about 250 V., by turn-
ing the dial-knob of P1l.

To see what types of current are present in
different parts of the circuit, we will use =
testinit system. The most Jdireet methed would
be to use a tevice known as an oscilloscope. which
can make the 3 types of current directly visible
in the form of characteristic curves shown in Fig.
1, Sections B, C. and D. llowever, since such a
cathode-ray oscilloscobe. while extremely useful.
is yet a bit too advanced and relatively expensive
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for use here, we will instead use an indirect
method for obtaining the results needed for this
Experiment, in un inexpensive manner.

This is accomplishel by causing the current
simultaneously tu give visual effects on a ncon
tube and audible effects on au loudspeaker. By
utilizing the property of the neon tube, which
lights on enly one plate with D.C., and lights on
both plates with A.C. we can visually determine
whether A.C. or D.C. is present: and by listening
to the loudspeaker. we cun tell whether the cur-
rent is varying or constant by the presence of
any uudible hum, since any changing current,
whether A.C. or D.C., will cuuse a hum: while
pure D.C. will not give any perceptible hum.
This testing system. shown in Fig. 2, Sections
A, B and C. is arranged so that no more than
2/3 of the total voltage is ever impressed on the
neon tube—loudspeaker combination to avoid
any possible damage to the test equipment be-
cause of excessive voltage.

THE EXPLRIMENT-POWER SUPPLY

OBJECT: To construct and study a pawer
supply operated from the alternating current
line socket.

PROCEDURE AND RESULTS

(1A) Conatruction—The layout of parts is
shown in assembled form in a top view in Fig.
B and in a bottum view in Fig. C. Here it will
be found very practieal to use a chassis which
has the large openings already punched in it
for P.T., 8, and the binding post strip. All other
parts are easily mounted by drilting small holes.

As a matter of convenience, the 3 electrolytic
condensers, C1, C2, and C3, placed side by side,
are first attache:d to a soldering luy sirip at
each end and the 2 lug strips are then cusily
mounted with sercws. The precaution of con-
necting condenser lead, marked +, to the posi-
tive side of the circuit must be observed here.
And the ever-present precaution that, when work-
ing with a metal chassis, no exposed eonneciions
touch the chassis also applies here. As to those
connections which are intended to be grounded
(which in this case means only the connecting
to the chassit), all of these chassiz conneclions
should be electricully bonded, that is, connected
together at a common point.

The wirins is shown in symbol form in Fig.
1E. NOTE: Do not complete the wiring of points
D, E and “B+Hi" (shown as dash lines in the
schematic diagram), as they will be wed for
test purposes later. Instead attach a length of
wire ending in a spring=clip to point E, us shown
in Fig. 1E and leave points D and “B +Hi"
unconnected. These points will be permanently
connected later as we proceed with the testing.
For the same reason, hring out an extra wire
from point P and another wire from point F
of the tube socket, and make a temporary cons
nection of 2 extra wires (preferably of different
coloers) to the 2 temporarily unused connections
on the binding post sirip. These extra wires
will also be taken care of, ns we pro-eed with
the testing, so that they will not appear in
the completed unit.

When the wiring is ready four testing, then,
there should be 1 testing wire, ending in a spring
elip labeled E and 2 temporary testing terminals,
labeled I’ and F. These binding post strip term-
inals arc best labeled immediately by pasting
narrow strips of gummed Jubels beneath them
and properly marking the strips,

(153) Methed of liandling Jligh Voltage—DBefore
the power plug is inserted inio the line sockct.
it is imperative that we have a definite method
for going about our tests without incurring any
shock. This method is simole and safe and call:
for remembering just 2 rules, namely:

ftule 1. Turn off the power before touching
any part of the power supply IN FVERY CASE?

Bule 2. With the power off, try to make eownee.
tion WITH ONE HAND, keeping the other hand
free from any contuct with the power supply
whatsoever !

Note that the condensers retain their charge for

! a short time, even after the power is turncd off,

until the charge leaks off through the “‘resistance
load™. Te simply correct this condition, touch the
bare ends of a short lenmth of wire, held by the
insulation, to the "B+ V" and "B-" posts, ufter
the power is turned off, thus completely remov-
ing any charge that may he stored in the high-
capacity condensers.

(2) Testing the Current Delivered by the Power
Transformer—Referring to the testing system,
Fig. 2, it will be seen that we are using the
full resistance of M1 and Pl us the load. The
lower end of this full resistance is already con-
nected to "B-" internally, and for the other end

(Continued on following pege)

I'lease Say That You Saw It in RADIO-CRAFT

377

he
world’s largest
Exclusive
Radio Tube
Manufacturers!

ALL the resources of the vast

Raytheon organization are con-
centrated in the development and
production of radio tubes! Raytheon
is an organization of specialists. All
the hrains, time and effort are ex-
pended toward one end—that you
may have hetter quality, longer-
lasting radio tubes.

This unusual policy is responsible
for some of the greatest develop-
ments in tube design: The univer-
sally used auto-set filameatless gas-
eous rectifier—the OZ4—is one of
the fruits of Raytheon concentration.
The Beam-Power output tube is
another important Raytheon con-
tribution,

There havebeenmanyothers since
the famous Raytheon ‘‘BH'’ and
““BA’’ tubes years ago which began
the era of all-electric receivers.

Raytheon service is comparable
to Raytheonquality. There is an out-
standing Raytheon jobber in every
community to supply you promptly.
He stocks the most complete line
of tubes made today.

Order Raytheon for greatér per-
manent tube profits!

A
-
o
(3
é
%
@

RAYTHEoN

445 Lake Shore Drive, Chicago, Illinois
555 Howard St., San Francisco, Cal.
420 Lexington Ave., New York, N. Y.

55 Chapel Street, Newton, Mass.
415 Peachtree St., N. E., Atlanta, Ga.

FOR BETTER RECEPTION
N
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MILLION TUEBE
TESTER

FEATURES

Emission
Metal Tubes
Shorts Hot
Leakage Hot
Reslstance
Electrolytics
By-Pass
Condensers
D'Arsonval
Meter

MODEL CP

slsm I

MODEL TM $16.95 Has 3" square meter and
continuous line voltage adjustment.

Direct orders require deposit and name of your

jobber.
RADIO AND TELEVI- |
M I L Ion SION LABORATORIES

559 N. UNION ST., CHICAGO, ILL.

SPECIAL RADIO OFFER

IMPERIAL EASY-TO-BUILD RADIO KIT
All par1s mounted ready
to wire up and plug in
Complete (less tubes)
with necessary fittinos.
supplies, simble diree-
tions furnished with kit.
The theill of a llfetime
—s30 easy even a child
can assemble this New
type 5 tube radio. Oper-
ates on A.C. or D.C.
115 volts, Your individ-
val radio at a fraction
of what you'd hive fo
pay at any store.

545

ADD DALY 25¢ POSTAGE
Voi. _control with anch
25.000 ohma . .5¢ ea
Resistors (earbom) 3 l

REme tur a2-wve

I’n‘mr condenser

l‘l\l@r (‘D\ulcnner.

1 o]

mocu ronm‘usou electrolyd -
3 MF"D 1 m-s

Sc
Dyn, mh: Ipeukel
¢ ¢a. 'y n J"'J I'ICI 25

17
P]nu- coni Ic-n-er

00036 ‘.‘

i .2 Tnl-' rolln Ant. .md
Aerial kit completle $1. f)u ea. \5ie 5ot

Ba | In s1_tube

55 for 4

Al orders under $51.000 add 6né. 25740
postape: west of Miss.. add 2 i tap
Orders over 31.00. aag_ 20 rornllul.l:)cea
“ l-sl. 0( Miss. add 25c. Forelg Chassl)s for G5-
1.8.  possessions: wider wuhe  set, Al
bl 0 add 25ci over S1.04, rendy drilled
add 25f%c. Sena ¢ stamn for 3%¢c ea
catalog. l..uobs 10c ea
ords 13 en

IMPERIAL MODEL AERO SUPPLY

416R- McDONALD AVENUE, BROOKLYN, N, Y.

LEARN AT HOME — ONLY 51 A MO.

RADIoELECTRICAL

ENGINEERING
RADIO ENGINEERING

Extra Fine course in_ Radie
Publi¢ Address, Photo-l Elmrlc
Work, Train yoursclf to be su service man, real vacuum
tFuliu.- lu.-crmlelan Unusually
Tice

[norough for e very Low |

ELECTR!CAL ENGINEERING
are vourself at Low Cost,
slmnlll'eﬂ Quickly understood

ONLY §25! Elther course. Deferred payment blan, Ex-
*  perimental kits furnished.” Diploms given
on ccmpletlon

FREE‘ send quick for free cor o8 of schoel e¢alalows,
udent magazine, complete details, Dou l enroll
anywhere bnlore seelng our literasiure. \WRITE NOW

Get oo grasp of
wide rleclrlanl neld.
for secure fulure. Modern.

LINGOLN ENGINEER NG SCHOOL, Box 931-52, Lincnln, Nebr

" » Standard
HAM™ SPECIAL 3itzsers |
A highly efficient code
teacher using heavy spe
cially preprared! waxed
paper tape. hacinz two
rows aof perforations.
Wrlte for Free folder A-12
We are the originators of
Instrument  with tapes  this 1ype instrument
prepared by  expert and

compléte  course: all TELEPLEX

|S11.95. Wh.houl.Osc\II.uor 22.76 Cortiandt s:v. N. Y.C.

ractical electrics

FOR EVERYBODY — PASTIME OR PROFIT

Clearly written, fully illustrated. Chock
full of ideas. Easily understood-—easily
made.

Write for free circular today!
AUTOPOWER, 409 S. Hoyne Ave.,Chicago
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(Continued from preceding page)

we use the clip attuched to point E (which i
the upper end) and attach this to whatever point
in the circuit we wish 1o test. The neon tube
and loudspeaker are connected in series, and the
ends of this combination are connected to "“B-""
and “B--Var”” (variable) posts, with the
variable arm set at maximum (100 on the diul
reading ).

For testing the current from the power trins-
former. the clip from point E is clipped on to
temporary terminal I (coming from the P of
the tube socket), thus placing our testing system
across % the high-voltage secondary of the
power transformer.

Type of
Current

Flum

(loud, soft
r negligible)

TABLE OF DATA

(Students, fill in your results.

Lighting of Neon
(one or both plates)

Variable

Current From
Power Transformer
Rectifier
Filter

13-

Turn the power on with the switeh. As the R0
tube heats up. results should be evident from the
neon tube nnd from the loudspeaker. Obtain the
results culled for in the Table of Duata. namely.
the lighting of one or buth plates of the neon
lamp to indicate whether the current is A.C. er
D.C.; and the amount ¢f hum from the loud-
speaker, observing whether loud, soft or negligible.
Also make a mental note of the pitch of the hum.

Turn the power off, and use the discharging
wire to remove any possible condenser charge
by holding the wire by the insulation and touch-
ing its bared ends to the "B-" and “B+Var.”
hinding posts. Although there will probably be
no sign of any charge (since the high-capacity
condensers are »till unconnected) it best to
do this. as n matter of habit, every time the
power iz turned off.

(3) Testing the Curremt from the Rectifier—
With the power off, remove the spring clip E
from temporary screw terminal P, and clip it
on to temporary screw terminal F (coming from
the F of the tube socket). Turn on the power,
and again note. for recording in the Table of
Data. the lichting of the neon lamp and the
sound from the loudspeaker. Al:o try to compare
the pitch of the sound with the remembered
pitch in the preceding test. Most ears should be
able to determine by remembering whether this
piteh is higher or lower, since the frequeney of
one will be twice the other.

Turn off the power and again
“B-" to “BVar”

(4) Testing the Current from the Filter—At
this point, the permaneat connections are made.
Remove, by clipping off, the extra wires from
the P and F terminals of the tube socket. Remove
the clip E and make a permanent connection
between E and the point marked "B+ Hi", which

*short” terminal
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Astounding

but i

s a fact!
The GERNSBACK
OFFICIAL RADIO
SERVICE MANUALS

(Volume I through 6)
Contains Over 13,000

Serri Diagrams

N 1931 the first Gernshack OFFICIAL RADIO
SERVICE MANUAL was published—each suc-
cesgive vear a new volume appeared. Toduy over
87.000 OFFICIAL RADIO SERVICE MANUALS
are being constantly used by radio Service Men.

Every edition of the Manual is an encyclonedia of
schematic diagrams. The first :ix volumes contain
over 13.000 wiring diagrams. Rarely comes a set
for servicing for which you can’t find the d'agram
and service information vou need. Diagrams for
sets which were (istributed in 1927—and many
marketed vrior to that date—are published in
Gernshack Manuals.

Here is a complete listing of all the Gernsback
OTFFICIAL RADIO SERVICE MANUALS, in-
cluding the two volumes of the OFFICIAL
AUTO-RADIO SERVICE MANUALS.

1936 MANUAL

Over 1.200 Pages—Over 2.300 Illustrations—%7.00
1935 MANUAL
over 1.0n00 I'ges—Over 3.000 Iilustrallions—%7.00
1934 MANUAL
Over 400 I'asdes—Over 2.000 TNiustrations=%3.50
1933 MANUAL
Over 700 TI"ages—Over 2,000 IHustrations—$%5.00
1932 MANUAL
Over 1.000 Pages—Over 2.000 1llustrations—$5.00
1931 MaNUAL
Over G50 FPages—Over 1,500 Illustrations—$4.50
1933 AUTO-MANUAL
Over 210 Pages—Over 00 Ilusirations—%2.30
1935 AUTO-MANUAL
Over 240 Pages—Over 500 Illusirations—$2.50

Any of these
coupon below
tance to RADCRAFT
%9 Hudson Street. New

Manuals can be ordered by filling in
and mailing it with vour remit-
PUBLICATIONS. Inc.,

York, N. Y.

t o
| b0
| EmvKL
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aADID

seav Kl
MaNUM

oK
2400
vl

MANUAL

LG
RADIO
s

MANUAL

omoai I LAL :
neio || aapi
v l i vl
WANUAM MANUAI

MAIL COUPON TODAY!

: RADCRAFT PUBLICATIO\S Inc. :
§ 99 Hudson St. New York, N. H
] Gent!emen Enclosed find my remmnneo of 3. '
g for which send me POSTPAID Ome Copy of the
' . LOFFICIAL RADIO SERVICE MANTAL. H
(Rend remlitance by eheck or noney order.
] legister lptter if you send cash.) This offer is ]
8  good only in U. § 1
| B s
[ ] [
8 Name ]
[ ] s
[ ] s
8 Address ]
] [}
[ ] [}
8 City .State [}
[ ] [
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THE Editors of RADIO-CRAFT have prepared
a special hook for you. The new book--1937 |
RADIO REFERENCE ANNUAL—is not for sale.
but available only to subscribers, both new and l
old, with a Seven Months’ Subscription to
RADIO-CRAFT. The price of this Special Offer
is only One Dollar ($1.00)—and as an additional |
saving the book is mailed to you postpaid as well ‘
as is the magazine each month.
Carefully outlined below is the contents of this
new book; it conta:ns infermation which every
radio man needs. The book contains 64 pages,
size 6 x 9, and is replete with illustrations.

Recad these Interesting Chapter Headings of |

1937 RADIO REFERENCE ANNUAL |

Receiver Construction
TBullding a 12-tube All-Wave DX receiver—Tlow to make
4 medern 6:.tube Car Radi@ set—bhuilding up a 2-tuhe
Heginner's Set. with several different power supplies for
Tariols  uses—Constructing a  2-tube nidget set for
vortable use—How to buiid a “talking'
atrial or ground necdel

Test Equipment —Construction

llow 10 make an "'Electzonic Eye” output meter—ITow to
ronstruct an ultra-eomuact pniversal  Volt-Ohm- M1 Ham
nicter—low to make a Jieslstunce-Capaclty tester— oy to
Iulld a 1%ocket Adanter for set testing—Ruilding a
Portable Capacity lrldee—Construetlon of & V.9 Volt-
meter In compuct form—Uow to Make a Modern Set
Analyzer.

briefease—no

Audio and P. A. Equipment
Making an Audio Bass BBooster, using direet coupling-
How to bulld and add Dual-Channe! Awpllticr to your
recelver——Coiistructing a 11igh-Fldelity \mpllfier—on-
sruction of a 3-tube A.C -operated Preamplifier—Funda-
mentals of ““Decibel Level” and “‘Decibel Galn.’

Articles for the Service Man
Bervieing with the Oscilloscope——SNervicluz with a Single
Meter—"What's Wrong With Your Nadio’’ chart—TapeTs
of Volume Controls. and use of varlous types—Ideas for
the Bervice Shop—Aligning All-Wave recclvers

Time and Money-Saving Kinks
In thls section you prafit by the experience of other radio
men. These kinks sre really viluable “short-cuts™ which
sa¥e mueh tine and. very often. woney. They ure “pel”
fileas put tnte bractice.

Important Articles Which Have Appeared in
RADIO-CRAFT

General Interest Articles
Desten of Transformers tor Class AR aml B opera-
tion—A table of luter-Electrode Capacities for 30 diter-
ent tube types—liow to make a Floating-Grid Helay
Construction of a modern Treasure Locator—Illow Lo get
DX on your all-Wave Radio—Making & 5-meter Trans
cciver for use In ear or boat,

New Tubes Developed in 1936

DECEMBER,

GET THIS new BOOK — |

FREE!

Every Radio Man Can Use
It to Advantage!

| connections.
| sides of C1, C2 and C3, together to the conimon

Characteristics of the Newest Reéceiving ‘Tubes of all
nnufacturers,  giving  uses, characteristics.  bresent
equivalents (if any? and all pertinent data.

RADIO-CRAFT |

99 Hudson Street New York, N. Y.

- D D D ED D D D D DD D G D S A D SR |
RADIO-CRAFT, 99 Hudson St., New York, N. Y.
Gentlemen: Fnelosed you will find my remittance of One

Dollar (31,00} for “which enter my subseription to

RADIO-CRALT Magazine for Seven Month:. Send me

ARSOLUTELY  FREE, and POSTIAID, my ey of

t937 RADIO REFERENCE ANNUAL.

Name )
Address

Clty Ktate

(8end remittance by check or money ocder. Register your
tetter if you send cash or unused U. S. Postago Sl;;‘mlu-..)
RC-1237
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is then connected to the “B+Hi" hinding post
on the strip. This takes care of the temporary
Finally, conneet all the negative

“B-", With this arrangement, the testing system
whieh is still connected te the “B-" and
“B+ Var."” binding posts, is now ncross part of
the output from the filter.

Turn the power on. and note again the light-
ing of the neon hulb and the hum from the
loudspeaker. Record in the Table of Data.

(3) Varying the Voltage—Leaving all econ-
nections as they are. turn the knob of Pl slowly
back from its maximum position, observing the
effect on the meon lamp. The point on the dial
where the neon lamp extimruishes is approxi-
mately 70 V. It will thus be scen that the voliage
control can be made to vary the voltige from
0 to a maximum of about 150 V. in this case
{with the load of the neon tube and loud spenker
combination). The full voltage available from
the "B+ Hi" binding post is not tested here. as
this will be done in a later Experiment using
metera. Generally speaking, it can be considered
to be from about 450 V. at no load current, to
about 250 V. at a full lond of 80 milliamperes
{or ma.}.

CONCLUSION

This power supply i3 a device for converting the
current from the 110-volt A.C. line into currents
suitable for the operation of the vacuum tube.
It supplies A" current for the heaters at 6.3
V. A.C, und alse, after rectification xnd filtering,
supplies “B" current for the plate at about 150
V., practically pure D.C.

QUESTIONS*

1. To supply A.C. voltage for the heaters or
“A" supply, the original 110 V. A.C. must be:
(rectified ; filtered; stepped-down.)

2. To change A.C. to pulsating D.C. the current
must be: (rectitied: filtered ; stepped-down.)

3. To smooth awiy the pulsations into pure
D.C., the current must be: (rectified; filtered.
stepped-down).

4. Pulsating D.C. differs from A.C. because:
(it does not change; it never reverses its direc-
tion ; it causes no hum),

5. The original output of any rectifier is {A.C.;
pulsating D.C.; pure D.C.).

*Answers to these questions appear on Pg. 380.

School Radio Clubs are invited to write to the
editors concerning the use of these Experiments
by club groups.

LIST OF PARTS

One United Transformer Co. power transformer,
type U1, 600 V. at 50 ma., 6.3 V. at 2 A.
amd 5 V. at 2 A,, P.T. (Note: If it is desired to
have 2.5 V. availuble for heater supply in addi-
tion to 6.3 V., use type UH2) ;

Two United Transformer Co. filter chokes, type
PC6, 12 hy. at 60 ma., Ch.1, Ch.2;

Three Solar ultra-compact electrolytic condensers,
type 1.G3-8, 8 mf., 15¢ V. (working), CI, C2,
C3

One Solar tubular paper condenser. type S-0267.
1 mf., 400 V., C4;

*One 4-Drong socket, sub-panel, §;

*One fixed resistor, type J, 10.000 ohms, 12 W.,
Rl

*Onc power potentiometer.
12 W, P1:

One power switch,
insulated, Sw.;

One fuse anil mount. automobile type, 2 N Fs

One line cord and plug

One bakelite panel, 3 x 3% x Y-in.;

*One dial plate, tvpe 1179, 2 ins. 0-100 (325
deg.), and pointer knob, type 575

One binding post strip, 6-screw connections ;

*One metil chassis, hunched for power supply,
6 x 9 x 2! ins.;

Aceessories

Onec Raytheon type %0 tube:

*One neon bulh, 2 W., and *base socket, N ;

$*One dynamic loudspeaker. preferahly perman-
ent-magnet type, mounted in wooden cabinet.
type 5BMCT. LS
*Names of manufacturers will he supplied upon

receipt of a stamped and self-nddressed envelope.
iDenotes part used in previous experiments.

—— T TR Y .

type P, 20,000 ohms,

labeled on-off. moving arm

RE: “BUSINESS PRORLEMS OI' THE
SERVICE MAN'

Due to unforeseen cireumstances this Jdo-
hartment by Jack Grand does not appear in
this (December) issue; however. you will find
it, as “The Case of Mr. Degam.” in January
Radic-Craft,

[ eluding

Jobbers everywhere . _ .
in every state in the
Union . . . tell us that
“QUALITY and PROI-
IT" conscious servicers are switching to
>-D’s. ‘These smart servicers are tuking
advantage of the new highs in performance
and dependability that C-D electrolytics are
establishing on the most difficult Jjobs.
No matter what the radio circuit— —there's
rugged, dependable C-D condenser de-
signed for it. The use of C-D in servicing
means PROFITS . . . SATISFIED (CUS-
TOMERS . . . PEACE OF MIND.

WORLD'S OLDEST AND LARGEST EXCLUSIVE
MANUFACTURERS OF CAPACITORS.
Cataloy No. 1514 deseribing in complete
detail the entire line of C-D capacitors
free on request.

Write to:

1014 Hamilton BBlvd., So. Plainfield. N. J.
MICA @& DYKANOL @ PAPER

WET AND DRY ELECTTOLYTICS

CORNELL - DUBILIER

ELECTRIC CORPORATION

{\%Q(;?;y,’ South Plainfield. New Jersey

SERVICEMEN

Get This New Self Selling

WIRE ASSORTMENT
DISPLAY

e a1
FRICAL RA0IO Al OMOTIVI

b gotihi ot

It’s a sensation!

Birnbach leads
again with this
selfselling  dis-

play. Attractive
metal spools, in-
Push:
back, Hookup,
Coloved Rub-
ber Leadin, Fix-
ture, Lamp
Wire, ete., 1o re.
sell ar 39c.

MAGNATE WIRE ASSORTMENT

14 to 40, Tincluslve.
Doukle Silk. To resell at

On metal spools. Even sizes from
Double Cotten, Plan Enamel,
25¢ each.

FREE Multicolored DISPLAY

One display Biven with oach initlal order for 100 spools.
Display made of reinforced steel. mahogany erackle finlsh
with attractive 3-color display. Your jobber ean supply
you. cr write t¢ us direct. Dept. S.8.

BIRNBACH £ RADIO [0;
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BRINGS YOU ANY ONE OF
THESE 4 FAMOUS RADIO BOOKS

RADI1O FANS! Help yourselves to a radio education for the price of 100 per bock. These

books give you & good toundat
wealth of informstion contained
useful review and refercnce bool

ion towards the study of radio. You'il bs amazed at the
in them. They are especially written for beginners but are
ks for all.

Each book contains 32 pages, profusely illustrated with clear, self-explanatory diagrams. They

contain over 15,000 words of clear legible type.

They are an education in themselves and lay the

groundwork for a complete study of radio and electricity.

HOW TO MAKE THE MOST
POPULAR ALL-WAVE 1- AND
2-TUBE RECEIVERS

This book contalns n number
of excellent 1. and 2-tube sets.
rome of whioch have appeared
in  past Iwsues of ADIO-
c T. These sets are mot
toys, but have been carefully
enpinecred. They are Dot &x-
periments. To mention unl{

few of the sets the followin:

HOW TD BUILD FOUR
DOERLE SHOAT-WAVE
SETS

Pue to a special arTange.
ment with the publishers
of SIIORT WAVE CRAFT,
we present in this book
complete detalls for bulid.
ing the Doerle &cts, also

wn excellent Power pack ;

if you Prlan to electrif¥Y il pive you _an 2. The

Eny of the scts, Megardyne l-él'uho l’e?lu\de

ontalng EVERYTHING Loudapeaker eL, ugo

Gernsback—FElectrifylng T h e

that has ever been printed ,legnd o—liow 1o Make a 1-

©ON these famous recelvers. Tube Lvuaspo.--ker sec. by W.
These are the famous sets P. Cheshey—llow to N

lake a
Simple 1-Tube_ All-Wave klec-
tric Set, by F. W. Harris—
How To Bulld A Four-la-Two
All.Wave Etectric Set, by J.

that appeared In SHORT
‘RVEAVE RAFT: **A 2-Tube

ceiver that Reaches the
12,500 Mile Mark,*

Walter C. Doerle, *A 3. 7T, Bernsley, and others.
Tube ‘Signal Gripper.® Each set 1s fully de-
by Walter C. Doerle. ~3 scribed In simple lan-
*'The Doerle Ruake S0 unyone

can bulld with limited

means and witl Pracs
tically no experience T
worth-while all-wave
radlo set.

Mas 30 illustrations,

10¢ postpaid

.

g aTTon!

o manie T o
S v Y

‘2-Tuher” Adapted to A, C,

Operation,” ““The Doerle
d-Tube ‘Slgnal Gripper®
Electrified,”' and_ ‘“The
Doerle Gocs 'Band-
GPread.’ *' Has 30 ‘illulv
s 4 trations, RaDr PuBLICATIORE
10¢ postpaid i E

r—————— e —————

RADIO PUBLICATIONS fAC-32-37

99A Hudson Street, New York, N. Y,
Please send Immediately POSTPAID the books checked:
DO No. 1—How to hulld 4 Doerle Short Wave Sets, 10c¢

0O Neo, 2—How_to Make the Most Popul
1- and 2-Tube Receivers.........

O No. 3—Alternating Current for Beginner
0O No, 4—All About Aerlals. _........
I am enclogiNg..ccvereerrenr... € the Price of each book is 10¢
o s:lrll)?limc FREE ¢frcular listing 48 mew 10c¢ publica.

NEI®  oooooomsmmmmemaassssnssrens b sy e s

BAITERR .oovorcreneseanaranrennn e i .
CULY cvnrrrrrrmsemneeroononnnssarsosesominetumanaonamnnas State . -
{U. 8, Coin or U. §, Stamps acceptable.) Books are sent
postpaid.

Vest Pocket Adding Machine

Sturdy Steel Censtruction. Lifetime

Trial

satisfled  ustrs.
Send for Shecial Of:

/ Pocket Companion. ds, Subtracis.
3 Multiplies, Ivides. Capacity. $90.
7 990.99. A real machine—guaranteed
5 years. Send name and address. We
i ship lmmvdlmclly. On delivery, pry
. postman $2.50 (plus few cenls POSL-
ﬂoF age). (Foreign countries seaml cash,
f‘ q our moneyv hack aft:
: ! Free s 50 er 10 days trinl if hot
J = !?Hslled. ‘Thousandd
et ol

X hlehion Total
—=4 S ran eyt Cost fer Lo agents
TAVELLA SALES €O, 21 West Brondway, New York. N. Y.

PATENTS-—-TRADE MARKS
All  cases submllnt:lendbﬂfl‘;:rn m:;eir‘srﬁ.al attention by

Form ‘' Evidence of Conception’’ and
in#frucitons
“"How to Establish Your Rights'’—Free

LANCASTER. ALLWINE & ROMMEL
PATENT LAW OFFICES
436 Bowen Bldg. Washington, D. C.

ALTERNATING CURRENT
FOR BEGINNERS

ALL ABOUT AERIALS

In_ simple, understand-
alde language thls book

Thla hook gives the beginner a

foothold in electricity and radio.  SiPiains the theory b,
Electrie circuits are explamed  (FEYITE G L
. . . this includes Ohm's Law, verted L'’ the Doub-

alternating cwrrent, sine waves,
yolis, amperes, wilts, condensers.
transformers, molors and genere
ators, A.C. lnstruments. house-
winng systems, electrieal applt-
ances and eleetrie lamps.

Here are mome of the practical
experiments which you ¢an per.
form. Simple testa for differen-
tlating between A.C. and D.C.:
how o light a lamp by indyes
tion; making a simple electric
horn: demaghetizing a  wateh:
testing Mmotor armatures;
ing storafe bhatteries
from A.C. outlet; test-
ing condensers with
A.C.: making  A.C.
clectromafMets:  fry-
ing eggs on a cake of
ce: Mmaking simple
A.C. motors an:d many
others. Mas 42 illus-
trations.

10¢ postpatd

let. the Double Doublet,
ete. It explatns  how
nolse.-frec receptlon can
be obtalned. how low=
Inpedanec  transmission
linea work: why trans.
posed lead-Ins are nscr?.
the

long-wave
broadeast recelvers, for

short-wave recelvers,
and for all-wave receiv-

"SITWATOTT WOd LATH)) NP YZITY

" 10¢ postpaid

Remember that each hook has 32 pages
and contains over 15,000 words. Each
book has from 30 to 66 fine illustrations.
POSITIVELY THE GREATEST 10c
VALUE IN RADIO BOOKS EVER OF-
FERED TO THE PUBLIC,

|

|

|

|

| 1£ you do not think that these books are
| worth the money asked for them, return
| them within 24 hours and your money
i will be instantly refunded.

|

|

|

|

|

Send for our FREE circular-listing

48 new 10c¢ Publications

i RADIO PUBLICATIONS

_} 99AHudson St.,New York,N. Y.

CLASSIFIED ADVERTISEMENTS

Adrertisements In this sectlon are inserted at the
cost of twelve cents per word for each Insertion

name, initials and nddress each count as one word,
Cash should aceompany all classified advertise-
ments unless blaced by a recognized advertising
akency. Not less than ten words are accebted,
Advertising for the .Jan. 1938, fssue should Dhe
recelved not later than Saturday, Nev. 6. 1937

DOGS

|’I‘ERRIKRS: ALSO 'ﬂ('I.L7 PUPS. SHIP ANYWHERE.
Rob Tonn. Dallas, Texas.

ELECTRICAL SUPPLIES

HUNDREDS OF NEW,
electrlval Ytems. replacement
for (ree Wholesnle catalog. Autopower,
Ave.. Uhirakn

UNUSUAL, HARD-TO-GET
barts and supplies wd
409 South Hoyne

RADIO

STERI, AND ALUMINUM CIIASSIS, PANELS. cab
inets. Any Size. livles punched as ordered. Send sketh

for estimate. R. . Lench, 970 Camulos, Los Angeles.
Calif.
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THE LATEST RADIO
EQUIPMENT

(Continued from page 352)

NEW TUBE AND SET TESTER IS
VERITABLE SERVICE SHOP (1502)
(Radio City Products Co.)

HERE 1S a comprehensive multi-tester having
30 ranges and functions. All types of tubes
may he tested, with separate function and
component tests, under R M.A. conditions, Meter
iz 2,000 ohms/velt type. Free-reference selection
of any tube terminals, individually, for tilament
tests. Hot leakage, open and short tests of all
elements with neon indication up to 0.26-meg. .
includes hum test—the ultimate cathode-leakage
test—nnd noise test (for each element: standard
jack is provided for earphone or amplifier con-
nection). Quick refcrence charts and a limited
number of controls speed tests. Both instrument-
and meter-fuse protection, Spare voltage taps
and eircuits provide agninst obsolescence. Meter
test of electrolytic condenger leakage; neon lamp
test for puaper and mica condensers. Condenser
open and short test. Ranges: A.C. voltugze,
0-5-25-125-500-1,250 ; D.C. voltuge, 0-5-25-125-500-
1,250 ; ohms, 0-100 and 0-25.000; megohms. 0-2.5
and 0-25; microamperes, 0-500; D.C. milliam-
peres, 0-5.25-250; D.C. amperes, 0-2.5 and 0-25
(permitting tests of vibrators of all types);
decibels, ~13 to 10.

1932

DIRECTIONAL CRYSTAL
MICROPHONE (1503)
{The Turner Co.)

UE TO rear pickup being greatly reduced.

feedback effects have been considerably
minimized, in this new directional ¢rystal micro-
phone for ham use. Output level is -55 db.
Shockproof interior floats inside the case.

IMPROVED PLAYBACK NEEDLE
(1504)

{Recoton Corp.)

ESIGNED for use on any material, including

acetate, this new playback needle is said to
result in u scratch level that is “'lower than with
any other needle” without loss of the high fre-
quencies. Record wear is reduced.

A.C.-D.C. METER {1505)
{Million Radio and Television Labs.}

HIS 20.000 ohms/volt (special high-torque

movement) meter has built-in test leads: and
switch control of the following ranges: 0-3-30-
300-900 V.. A.C. and D.C.; 0-60-300 microamperes
D.C.; 0-30-300-660 ma., D.C.; 0-10,000 chms,
30 megs. (self-contained battery) ; dircet-reading
db. power level scale.

NOISELESS POTENTIOMETER—
AT LAST! {1506)

(International Resistance Co.}

Y MEANS of a spiral spring wire, positive
and continuous electrical conpection is ob-
tained between the center terminal and the
volume adjustment arm. Thanks to this replace-
ment of slide and friction with solid. pesitive
contact, there is no chance for noise to develop
at this peint where most control noises originate.
This, together with the exclusive “knee auction”
§-finger element contaet, is double ussurance that
these new controls are exceptionally quiet, and
permanently so.
e —
ANSWERS TO QUESTIONS ON
EXPERIMENT 3 (sce page 37¥)

1. To supply A.C. veltuge for the heaters or
A" supply, the original 110 V. A.C. must be:
{stepped-down).

2, To change A.C. to pulsating D.C. the cur-
rent must be: (rectified).

3. To smooth uaway the pulsations into pure
D.C., the current must be: (filtered).

4. Pulsating D.C. differs from A.C. because:
(it never reversea its direction).

5. The original output of any
(pulsating D.C.).

rectifier is:
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YOU SHOULDN'T PROFIT

FROM Seruicing Tipd

- FEATURED IN BERNSLEY'S
Official Radio Service Handibook

ROFESSIONAL men like to learn new things about
their husinesfi—and we've found That radin men are
WEBC to the *‘treks™ alis, That s why thousands
Service Men constantly refer 1o Rerisley's
SERVICE HANDIBOOK, It )mﬁ?he

lynur buriness reauires—und many more
A HTANDIBOOK is the “'by word” among
crackerjack radip men,

HERE ARE THE OUTSTANDING FEATURES

$pecial section exceeding 250 pages of Gperating Notes
for Standard Receivers @ Circuit Theory and A?ml R
A servicing Equipme M Standard pnd Lpecialized
Receiver Installatior s @ Modernization and onversion
Data @ Soclal and Eronomic I'rohiems of the Service
Man, all there are over six hundred topics covered
=with {llustrations and photographs aplenty,

It's & text hook

cvery radle Service

Man needs — it's a

mmpn;hemive vol-
0

1,000
ages
over 1,000
Hlustrations
It Is sturdily bound
to assure rourh
usage—and

t
an  attractive,
linen

Over
P

]
stiff

veniently
6 x 9 ‘inches—and
weighs over two
pounds.
RaDCRAFY
PUBLICATIONS,
Incorporated
99 Hudson St.
MNew York, N. V¥,

T RADCRAFT PUBLICATIONS, |
. Y
99 Hudzon St., New York, M. ¥ Re-rzaT A

Gentlemen: I'leare send me on FIVE.DAY APPROVAL.
Qne Copy of BERNSI KY'S OFFICIAL RADIO SERVICE
HANDIBOOK. 1f T retain the book, 1 will remil
gmmmly the amount of $4.00. %hould I return the
k., I pay only the malling costs to you.
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Formulas and Recipes
FOR THE PRACTICAL MAN

CONTENTS OF BOOK

1. Adhesives: Glues, Cements, Gums, Muci-
lages, Lubricants, 2. Cleansing: Stain Removers,
Paint Removers, Lileaches. Cleaning Fluids. 3.
Metal Craft: Coloring. Oxydizing, Plating, Re-
pairing, Welding, Polishes, Alloys. Solders, Amal-
gams. 4. Paints: Colurs, Stains. Varnishes, Enam-
els, Luminous Paint, Washable Paint: Paint-
Removing, Waterproofing, Fireproofing. 5. Glass-
Working: Cutting, Drilling, Boring, Bending,
Rlowing, Etching, Engraving, Frosting, Silver-
ing, ete. 6. Wood-craft: Fillers. Fireproofing
Acid-proofing, Waterproofing: Furniture Polishes,
Finishes, ete. 7. Ink-: Recipes, Eradicators, Ink
Stain Removers ; Special Inks: Colored, Indelible
Sympathetic, Invisible, Hectogranh. 8. Photog-
raphy: Developers, Emulsions, Fixers, Sensitizing.
Toning., Printing, Photographic Paper, Blue
print Paper. 9. Antidotes for Poisons. Remedies
for Burns and Scalds. Disinfectants, First-Aid in
Accidents, Emergency Remedies, Home Remedies.
10. Preparation, Manipulation, Handling, Mixing,
Measuring, Weighing. Filtering, Straining Solu-
tions ; List of Technical Substances ; Emulsifying
Use of Hydrometer, Use of Thermometer : Tables
of Weights and Measures, Decimal System:, Use-
ful Tables.

Price 50¢ rostpaia
TECHNIFA)

Divigion RC-1237
558 W. WASHINGTON BLVD,

CHICAGO, 1LL.
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s

!
|
|
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INTRODUCING—
"AUDIO-SPECTRUM
CONTROL"

fContinued from page 347)

(1) For the ideal recreation of recorded audio
signals, it is to be assumed that all deficiencies
of the recording system will be compensated-for
during reproduction. Obviously a wide range of
freauency control is redguired to neutralize all
freduencies attenuated or accentuated during re-
cording and playback.

(2) Assuming for a moment that present
recording systems are ideal. the frequency re-
sponse charncteristics of microphones, speakers
and other accessories still contribute frequency
distortion.

(3) Further extension of our supposition that
all auxiliary components have attained an ideal
state- of perfection, the problem of studio
acousties will still affect the frequency respunse
of our ideal system,

(4) Even if all studios were standardized
acoustically, the physiological reaction of in=
dividual listeners will not be alike. In fact, the
response characteristics of each ear of an in-
dividual listener will sometimes vary enough to
offset all efforts exerted in the design of a fat-
frequency-response audio system.

(5) On top of all this, when one realizes that
the response characteristic of the averasge ear
is far from n straight line in nature (maximum
sensitivity lies between 1,000 and 5,000 eyeles).
it becomes readily apparent that some flexible
method of controlling the frequency response
characteristies of our reproducing system is not
only desirable but a practical neee-sity par-
ticularly if pleasing repreduction ig desired for
all types of signal amplification under any local
acoustie condition.

Therefore, a  desirable method of control
should provide for the naccentuation of 1 series
of predetermined audio bands each of sufficient
width so that additively they cover the entire
audio range. As each band width would require
a separate control, the spectrum should be
divided ijnto a minimum number of bands.

For simplicity of manipulation, a master con-
trol should be incorporated so as to avoid the
necessity of resetting all band controls fur each
dilferent volume level. In operation the master
volume control should have the <ame effect as
equally increasing or decreasing all band controls.

WIDE-RANGE THRESHOLD CONTROL
As complete suppression of any one band

would prove to be detrimental to quality repro-

duction a wide-range threshold control should

be incorporated so as to vary the minimum
accentuation of all band controls. This feature
is particularly desirahle if any unit in the

audio system resonates at some fixed frequency.
Proper adjustment of the threshold control will

prevent undue overload distortion at a given
resonating frequency when the band control
(in  which the resonating frequency liex) is

turned to maximum.

As the car response varies most at both ex-
tremes of the hearing range it was decided to
arbitrarily divide the audio band into the follow-
ing 3 sub-ranges: (1) Low Frequency (16-250
eycles) ;. (2) Middle Freauency (250-5,000
eyeles) ; and (3) High Frequeney (35,000-20,000
eycles). This empirical division need not be
followed, since any other ratio of division may be
utilized depending upun the type of compensa-
tion required for any given condition.

THE CIRCUIT IN A NUTSHELL

Essentially, the audio spectrum control cir-
cuit, as shown in heavy lines in Fig. 2A, splits
the input signal into 4 branches, The first 3
branches are fed through n “low-pass filter"”
(for low-frequency accentuation), a “band-pass
filter” (for middle-frequency :ecentuation), and
a “high-pass filter’ (for high-frequency accen-
tuation), respectively, The remaining branch
passes through a wide-range control, T.V., for
controlling the operating threshold of all band
contruols;

This type of circuit has the distinct advan-
tage that it does not utilize “losser” cirenits and
that it does not utilize resonating-type accen-
tuating circuits which have control over a
limited and narrow audio band. Of course, the
usual boominess, caused by the shock excitation
of tuned resonating circuits, is absent. The
ability of being able to add-to or accentuate

{Continued on following page)
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Chassis Cradle

PREVENTS DAMAGE -
HOLDS CHASSIS
IN ANY POSITION

Only $4.85 at your distributor

Holds any make or model radio
chassis in desired position for test-
ing, aligning, repairing, replacing
parts, etc, Clamps hold chassis in
vise-like grip, Prevents danger of
accidental damage to coil assem-
blies, tubes, etc. Allows both hands
free for work. Puts repair jobs on a
production basis, ls very desirable
for displaying radio chassis. Made
of steel—cadmium plated. Order to-
day through your distributor.

ACRO TOOL & DIE WORKS

1401 Wilson Ave,, Chicago, lIl.
__

anneuncel o complete line of

TRANSMITTING CAPACITORS

QIL = PAPER
ard

MICA TYPES

®

Write for Complete Cotolog

SOLAR MANUFACTURING CORP
599-601 Broodway, New York, M. ¥

$500,000 GENUINE
MAJESTIC-GRIGSBY GRUNOW
REFRIGERATOR &
RADIO PARTS,
FOR MODELS
PRIOR TO

1936

TEED T8 MONTHS.

SEND FOR PRICE LIST.

G & G GENUINE MAJESTIC RE,
FRIGERATOR & RADIO PARTS SERVICE

5801 W. DICKENS AVE CHICAGO, ILL

'FOR TEST EQUIPMENT -

Please Say That You Saqw It in Rap10o-CrAFT

BUY RcA RCA makes all types of test equip-

ment—iancluding the popular
Cacthode Ray Oscillograph and Oscillator, RCA Test
Equipmeant is used in the RCA instrument factories
—by majot set manufacturers and thousands of ser-
vice engineers—proofthatit’s good! Availableatmod-
erate cost, For full details write to Parts Division,
RCA Manufacturing Co., lnc,, Camden, New Jersey,
Aservice of the Radio Corporation of America,
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OFFICIAL

RADIO SERVICE
MANUAL

7 Directory
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[:13
FULL RADIO SERVICE cut

v

vV O L U ME 4 L
OFFICIAL RADIO SERVICE MANUAL |

OVER OMPARE other service manuals
4 with the neir GERNSBACK OTFFI-

CIAL RADIO SERVICE MANUAL
l o (Volume 7) as it is published today.
Y 4 You'll find the GERNSBACK MAN-

UAL, by far more complete in service
information more up-to-the-minute
PAGES with present-day receiver diagrams—
and published entirely ditferently than
in previous vears.
* Most important of many innovations
are the month-to-month installment
OVER method of publishing Volume T—and
b the deferrved payment plan which makes
it convenient for every Service Man to

own radio’s greatest of service manuals.

3 Ooo Write today for deseriptive literature
Y 4 which gives complete information about
Volume 7 of the OFFICIAL RADIO

SERVICE MANUAL-—and the plan

ILLUSTRATIONS which tells hew to pay-as-you-compile
your Manual. Mail the coupon below—

TODAY!
* RADCRAFT PUBLICATIONS, inc.
SIZE: 9” x 12" 99 Hudson Street, NEW YORK, N. Y.

A L] _-------------.-----------------1
: :
] . .

' RADCAFT PUBLICATIONS, Inc., 99 Hudson Street, New York, N. Y. RC-1237 :
: Gentlemen: Please send me descriptive literature on Velume 7 of the GERNSBACK ]
3 OFFICIAL RAD O SERVICE MANUAL—and details for buying thi: edition on the | ]
[ deferred payment plan. :
H '
[] Name ]
' [ ]
. [ ]
. Address []
. ]
1 ]
] City . State L}

..-------.---------------------_----------_----.-------.1
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{(Continued from preceding page)
any portion of the audio spectrum, and to main-
tain thalt accentuation flat within the seclected
portion of the A.F. runge, brings a new type of
fidelity control to the audio field.

DESIGNING THE FILTERS

The general design follows conventional en-
ginecering practice. In order to attain a flat-line
response curve. when all filters are in the cir-
cuit, it is important that the slope of the cut-off
churacteristic of the filters complement cach
other. The following formulas are included only
for the technician who wishes to design his own
high-pass, low-pass, and band-pass filter, shown
in detail in Fig. to cover any desired fre-
quency range,

Lo-Pass Filter. The fundamental eircuit of the
lo-pass filter is illustrated in Fig. 3A. The in-
ductances are determined by the following
formula:

VA
I henrys
~F

Inasmuch as the cireuit employed is of the
x type, the vuluw of the inductance above cal-
culated, should be divided by 2. The value of
the shunt condensers may be found from the
following formula:

nFZ

F = cut-off frequency
C = capacity in farads
L = inductance in henry:
Z == the iterative (That is. the same impedance
is reflected from either end of the filter.) im-
pedance of the filter

Hi-Pass Filter. The hi-pass filter follows the
same design principle and is similar to the
circuit shown in Figure 38. The condenser and
inductance values tiay be found from the follow-
ing formulas:

Z 1
henrys ) = ———
4aF +aFC

Band-Pass Filter. The circuit emplioyed in the
band-pass filter is similar to the schematic
shown in Fig. 3C. Constants for the various con-
densers and inductances may be found from
the following formulas:

™-F (F'-F)Z

I
4n(t-F")4 4a(F F”)

L C
x(F"-F") BT R 8 ¥4

F’ = lower cut-off frequency
F” = higher cut-off frequency

THE MIXER AND AMPLIFIER CIRCUITS

It will be noted from the schematic circuit,
Fie. 2. that the mixer arrangement brovides
for independently varying the level of the
various signals passing through their respective
filters. The unlimited degree of flexibility offered
by this type of audio spectrum control provides
for the addition or subtraction of frequencizs
in any one or more ef the bands to any ra-
cording or other program passing through the
amplifier.

The cirenit of the amplifier also foliows con-
ventional high-fidelity desigpn. 1t will be noted
that 2 microphones may be mixed with a phono
pickup. The 2-position input preamplifier util-
izes two 6Jis which are in turn fed into the
6N7 mixer which supplies the band-bass system
with | ignal energy. The two GN ized i
the output of the filter feed the 6F6 driver which
tilize parallel-resistance-feed plate circui
to kecep direct current from the primary of the
driver transformer. Inverse feedback is employed
in the output stage in a conventional manner
s0 as to reduce the output hum and distortion
cnused by resonance effects in the speaker load
circuit.

(Continued on opposite page)
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NEW TUBES FOR THE RADIO EXPERIMENTER ESSENTIAL
{

the ‘“‘supervisory control tube” shown in Fig. D the particles of air which carry the heat from

may be connected across the line and the 3rd tilament to the bulb. As the amount of air in l -

connection grounded. as shown in Fig. 2, 10  the tube is reduced the rate of conduetion of heat \ 2 /

servc as protection te equipment and operator from the filament to the bulb deereuses, resulting

in the event of surges exceeding 300 V. in an increase in filament temperature. Hence
The device consists of 3 gruaphite eclectrodes the resistance of the filament inereases, causing

mounted in a gas-filled bulb. The tube may be the eurrent in the filament circuit to ecrenge.

used in place of the more familiar overload relaye The increase in resistance continues as the

which require re-setting. The protector tube will vacuum eonditions are improved or as the air
stand considerable gverjoad, shunting the overload pressure and consequently the nnmber of maole-
to ground, without being damaged. cules of air are decreased. The same phenomenon

The cupacity of this protector, s the char- gccurs if the tube is used in measuring pressure
acteristic data indicate, is 50 A. for 2 seconds. conditions of gases other than air.
Under these conditions the bulb has a life of Base connections are shown in Fig. 1: the
many severe discharges without change in char- operating current range is approx, 0 to 0.3-A.
aeteristics. It is recommended that a resistor of
60 ohms be pluced in series with the tube to ULTRA-SHORTWAVYE TUBE
prevent possible short-cireuit of the supply source ;P High.Mu and High-Vacuam Trans-
through the tube when discharging any dis+ mining Triade: I.F. Amplifier, Oscillator and
turbance; -a]so. fuse the line with _10_ A. fases oo R Modulater: Type 833. A minimum amount
as shown in the diagram. Characteristics follow : of insulation within the tube, low internal lead
[ireakdown voltage. 300 to 500 V. inductances, and a post terminal construction
Max. d‘“h_‘“;fe) ‘_;'f"ifc- periods), 50 A.: (10-  \pich makes bases unnecessary, are features
min. periods), 5 s
Typical operating line voltage., A.C.. T.m.s.. that enable the new type 833 tube to develop

116 V. high power on 30 to 100 megacycles (10 meters To ALL RADIO TECHN'CIANS

Ww 3 meers).

Model NKM 3600

e, ot o mSh b il A7 el of i onstrction.the 533 provies || Nokoil Multi-Test Speaker
ax. - u . L S 5 - o
clear at first current zero. at 230 V., 10 A.: high plate efficiency at moderate voltages. For Tests all AC and DC Radios.

example, it is capable of giving in broadcast

at 1156 V., 15 A . 3 @ Tests automoblle radios withcut réemaving Speaker
¥ i service a carrier ontput of 635 W. at 2,500 V. { wiligu i
o . 3 il EasHy locates faulty speaker In a line of PA
- on the plate, and with this carrier output. can O 1'|{sy poalesigraulty °
be modulated 1000z. In other services, such as & Checks quurufln:’me_ly :’he' imveua'nea into which
- . entl q v 3 - 2 = ’ . - P an amplifier Is designed to operate.
?nssuro Indicating Tube: T)pg‘ “.L 762. Ex p_ohce transmitters, dlalhermyA apparatus, avia- @ Handsome Ste#l Carrying case with soft Suede
perimenters who are already dabbling in vacuum-  tion transmitters, aend experimental ultra-high finish
tube \v.ork, or whe plan to take up ghe study  frequency transmittcrs (for experiments with UST
either in a school lab. or at home. will be in- radio-controlled equipment, etc.)., the 833 also s .00
terested to know about the means, illustrated in provides excellent efficiency, PR|CE
Fig. D, of obtaining indications of changes in Terminal connections are shown in Fig. 1
heri ; : 3 S for complete descrietion and name of our
atmospheric pressure electronically. {Data courtesy RCA Radiotron.) ,\;;I,-';s( odlslrib:tor. wright-DeCoster Dlstrlbutors
The “pressure-indiciting tube” consists essen- l are always anxious fo cooperate.

tially of a long platinum ribhon suitably mounted RECTIFIER TUBE WRIGHT'DECOSTER, inc.

inside of a glass bulb. The tube is connected by : . el

f th 1 tubing to the v o "Mercury-V apor Relcnﬁer_. Type 2-]“\_-15. This 2251 University Ave., St. Paul, Minnesots
ynem.l:'o, CHLELI “t;”"" Od‘ 3 \dncm:!m ;"” ™ heavy-duty rectifier is designed to deliver very Exooct Doot Bl Simons. 8\ Son Cos ‘New YVork
mowmeh measurements are desired and chan®es  piop” Canieg of pulsating direct current: it is P Cable Address: *Slmontrice.’ .

in the lhe;z:l\. 'co?';ll:ﬂlt‘;:ty tb(';we:“r the f{)l:me:(: thus suitable on a bench A" supbly for testing Cagadian mepreseqtatives:
wire anc e hu 0 € Atmosphere can us radio sets \Vilholl‘ resorting to a storage lmt!ery Wm :sy'l;elly Co., 1207 Bay St., Toron On“.l.n rie

7
to obtain readings indicating the amount of gas o filament D.C. It alse may be used to supply r & pearson? Ut Edmonton, A

rémaiting in the exhaust system. D = g g —
P = 5 3 .C. coils high-grs AL
One cireuit in which this tube, together with C. for energizing field coils in high-grade P.A

3 systems. Tube life is about 2,000 operating hours.
a seecond, may be used to particular advantage Characteristics follow -
is shown in Fig. 3. The supply voltage (or cur- Filament voltage, 2.5; current, 16 A.; heating
rent) must be kept absolutely constant. Meter time. 2 to 3 i z -
M is a 0-10 ma. unit. Item 1 is a double-stack DC n.vernge output, 15 A.: crest, 15 A
dry-dise rectifier; meter V monitors the output A'm' drop, 5 to 8 V' - F g
to obtain ahout 12 V. Meter M may be calibrated . ’

d at heric directly (for i Pick-up voltage. 8 to 11 V.
to read atmospheric pressure directly 5N D.C. output voltage, 60 (max.); D.C. crest
stance, down to 1 micron).

The principle of operation of this tube is in inverse voltage, 200 V. (max.).
] e FRLLUT . of turers will he supplied upon
terestin®. At atmospheric pressure there is a Names paanufaciiirers fiy uppli Uy

: i f - N
definite rate of cooling of the heated filament by releiptiol ralamped fa il el ar ineated, dnveline
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NEW_REMINGTON NOISELESS PORTABLE'

¢

A DAY

The New 1938 Radolek Radlo Profit
Guide c¢ontains  compicte  showinas of
e : ' Radlo Repair Parts, Radio Receivers.
) e - Public  address Amplifiers, S eakers.
Mierohanes. Test Inslrtmeunlls. 'Iéa“hr:’ludl
1 f & A Books. Speclal Tools. Leading Standar
Fig. E. Unit using ultra-violet photocell. { Brands! Everything you need in the Ha-
dio Business all at Lcwest Prices. You
save money at Radolek!

Famous Remington
Noiseless Portable that
speaks in a whisper, only 10¢ a day. direct from
factory, Standard keyboard. Automatic ribbon
reverse. Varinble line spacer and all the conven-

Every item you get from Radolek s
guaranteed. It must be right or we
make It richt. Standard merchandlse

INTRODUCING "AS.C."

fences of the finest portable ever built. PLUS (Continued from preceding puge) produced by leading Manufacturers with
the NOISELESS feature. Act now. Send cou- THE POWER SUPPLY Radolek’s Quarantéc added!
n TODAY for details. o p

£ Y £ .tl 1 In order to minimize any inductive hum Everything In Radia promptly when you
ou don't RISK a Penny pick-up effects. between the power supply and want it--and exactly what you want.

We seqd you Remington Noiseless Portable for | el band nas f"lt P wp - X Ha“uolak"s ‘em‘clontl Ngn"tllfa‘:-"di;nrsxt:?s

10 days’ free trial. If not satisficd, send it baclt. - anadshusspiriten umitsgysepiiticdpowerjpacx: | o th2e5 300 Servicemen ustamers denend

We pay all gshipping charges. is utilized. It will be noted from a easual ob- on Rad-lek service ami beneft by Rado.

servation of the power supply cirenit. Fig. 2D, lek's LOWEST PRICES.
that a stabilized voltage supply system is em-
plo¥ed in order to insure constant screen-grid

FREE Typing Course and Carrying Case
You will receive FREE n complete simplified
ome course in Touch Typing. Also FREE. a

Send New for Radolek  Radie Proft
| Guide. It will help you makc money.

handsome, sturdy earrying case. No obligation, voltage to the beam-type power output tubes.
Mail coupon for full details— NOW This featyre eliminates screen-grid eireuit dis- |
I.;__srt__R_dT—l-)—t_‘l:s;—-_- tortion, and assures the full 32.watt output mmmm—- e
emin@ion Rand Inc., Dept. - with less than 27/ total harmonic content. An 2
465 W“Sh'."gto" St., B_u!ralo. N.Y. output of 40 watts is easily attained. 601 W. Randolph, Chicago, Dept. C-12
fl;%{;:r thﬁoutgbl:gxﬁxon,lho%to geTtyn_newcgem- Hy following the sume general design prin- Send the 1938 Radolek Radlo Irefit Guide.
i oiseless Portable, plus Free in urse ; ’ i
and Carrying Case, for 10¢ & day. Send Catalogue. ¢iples, a 0-watt class AB amplifier may also <
be constructed wutilizing the same band-pass S
N:’;;"e ------- T — e | (iter eireuit principles. Address .
Address ; The suthor will be pleased to help any Radio- - - S Tl
= ‘ 5 viceman? ( ler? Experin TP ( )
LU R — State. . | Craft reader to own an amplifier of this type. Soptecany ) Dealen? () Exgerimente)
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| BOOK REVIEW |
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ELECTRICAL OCCUFATIONS, by Lee M, Kline-

felter. Published by E. P. Dutton & Co.. Inc,
New York. Size, 54 x 7% ins, 227 pages. about

70 illustrations. Price $2. A
OR THE A€ro Tool & Dle WorkS. ... .oooiiioo. .. i3
3

L

This, s the author states. is an excellent sur- Aerovox  { orpuratioh PR ERRRREER TR AR ?E

vey of the vocational opportunities for boys in || \ilied Rad Corporation FERPRRER-

the electrical field. Valuable informution is given American fed UTOss. . ...........oiooooio.. 31

as to the requirements, and the prospects as to ‘t:’:",“;'“ '_"_fll‘\'li-‘xl Institute. b » gewsn 2|1

RADIO SERVICE MAN’ saluries, chances of promotion. etc.. concerning Arrils Salks COrDoR R S
the flollowing occupations: electrical engineers, Autopower ... Nuanns i st & nactic 378

power statiun operators, clectricians, electrical
draftsmen, battery men, motion picture opera- .
p sirnbacrh Itadio Company . .

DEA[ER AND OWNER tors, rudio Service Men. ship radio operators. R B T Te Tl
broadcast radio operators. naval electiricians, burstein-Arblebee  Company .. .

army specialists, telegraphers. telephome men.

and electric welders. Although failing completely c 2
to mention the possibilities in the important fields Giiauipsing (orparaliodeery
of electronics and public address. and :ilthough t ‘.flf}i.,‘:“_‘i}.ﬁ‘,L‘,:"‘"“"""*
The man who enrolls for | touching incompletely on the remaining phases Continental Cavhon. Inc..
of radio. the book is strongly recommended to :?,'-'l‘li.ll‘yll'.:].’:]'c: E".,”'"‘“"u"'
an 1.C.S. Radio Course every young man with leanings toward things ’ e
electrical. as the first real down-to-earth electros E
. | vecational book. leetrdenl Salvi I o
learns radio thoroughly, | T g U S benpemetasrige 5o
Electronle Publishing  Comprany 364
A | ——
completely, practically. ‘ ! G
Wh h his dipl S’I(‘;ATEMEN’I(‘”()(IE‘UTHEOOW.\'ERSHIP. MAN- G‘\-Gﬂqt‘_“:lrc B ectalol
en he e is di - AGEMENT. CIRCULATION, ETC., REQUIRED Mitl adio Partd Service. pagy gy pwy o gazns et a81
arms plo BY THE ACTS OF CONGRESS OF AUGUST || @isels Mucudncs oo =
. i ddentoiie ladin Company %
h . . | 24, 1912, AND MARCH, 3 1333. Grenpark Company .. .. o... ..
ma he will KNOW radio. Of RADLO-CRAFT. published monthly at
{ Epringf}cl&. Mass.. for October 1, 1937 ‘ H
State of New York | 12 lund MfE. any. 5
We are not content | County of New York|*" s i o rmmaaraes a0
. TNefore me, = Notary Public in and for the |
merely to teach the prin- State and county aforesaid. personally appeared
| H. Gernsback. who. having been duly sworn | ninherlal Motel Conipany. ..
L " according to law, deposes and says that he is :"'""“'E"";" ﬁom'?"“."d”-“"’ I
ciples of radio, we want | the editor of Radio-Crast and that the following o g
is. to the best o}l; his knuw}tedge und belief, a true K
statement of the ownership, management (and | conson Tran: §
to ShOWOUI‘ students hOW Ton daiyl Gnnen) e ciretlation), ete.. of the | Kenyon Transformer Combany. INC......oceuuans .369
i nlt'arcsnid publication for the date shown in the L |
= . aliove caption, required by the Act of Aurust 24, lancaster. Allwine & Roemmel
to apply that training in ‘ 1912 and as amended by the Aet of March 3. Lincein  Engiueerlng Srhwll‘.c.. ......
}933, err':bodicd‘in section 537, Postal qus and M
practical, every-day, ra- (‘“‘_‘J;‘f‘"“s- printed on the reverse of this form. || .y ciq Producls Company.......
o wit: Mhilwest Radle Corporatlon. ...
. 1. That the names and addresses of the pub- || ALllion Radio & Tel. Labs.. ”
dlo service work_We want lisher. editor., mnanaging editor, and business slodell .ooovena. =i ¥ ki
muanagers are: Publisher. Raderaft Pulblieations, N .

Inc.. 99 Hudson St.. New York. N. Y.: Editor. H.
Gernshack, 99 Hudson St. New York, N. Y.:

them to make good, to
Managing Editor. R. D. Washburne, 9% Hudson

Nztional LRadio Inslitute af]
N S, .

Iutal Schools
ational Unton 1

marked X: Hemington Rand. iue.

St., New York, N. Y.: Business Managers. none. New Idvas Sagazi
, N . N.Y.: Bus Ne gAZine. . ..
make money, to be suc- 2. That the owner is: (1f owned by a corpora-
tion. its name um]h address must he stated anld P
2 also immedintelv thereunder the names and ad- The P’lan Shep. ... e =eh 1
cessful radio experts. dresses of stockholders owning or holding one I'Pocision ADBULGIUS COMD. v vt ivuneieninninosns $id
| per cent or more of total amount of stock. If not R
owned by a corporation, the namea und ad- .
| dresses of the individual owners must be given. };i'j‘l\mh(,"ﬂm::,llﬂ?mo’ B ey e D35H Ct.g:c::
If owned by a firm, company, or other unincor- REA Manufactiring Combrny, e ... ... 381
porated concern. its name and address. us well Radin Clreular  Comiany . ... .368
as those of each individunl member. must be Radio Cly  Prsduets Company. .. 876
| miven) Radernft Publications. Inec. 99 Tludson IO g b T R e - -380
St., New York, N. Y.; H. Gernsback, #9 Hudson & LI Ol LU L i
T I T I I LA LT L LIE N | St. New York, N. Y. DAgLE iing ACKC. of AudEhie Sud. 316, S0
3. That the known hondholders, mortgagees, Radolek Company., .. 383
Box 6676-D, Scranton, Penna. and other security holders owning or holdinw 1 Rayiheon Praduction Cuep.
Explain fully ab in o STt per cent or more of total amount of honds, Readilte Meter Works..,
xpiain fully sbout your course In the subjec i mortgages, or other Securities are: (if there are Recolon  Lorporation. ...

none, <o state.) None . B T 1T
2 :“"o T {. That the twn naramranhs next above. giving o
DiExeoRi el pUIsioN tha pames of the owners. stockholders. and S
) SounD TECHNICIANS secnrity holders, if any. contain not only the solar Manufacturing Company. »
[} AVIATION SECTION OF RaDio Orzrating list of stockholders and security holders as they Spravberry Aideruy of Radle.
appear upon the hooks of the company hu\h a]lso, '::nwr-lm ["I'r‘ansr:ln'n:v:"nﬁ:‘n:"...4 = 4
i 3 8 - i 5 or [nstrumen any. . A
— I cnes ehere e sookholder or security e | | STCHL LI BRI vide e e
or in any other fidueiary relation, the name of m 3
Address. . - the person or corporation for whom such trustee Tavella Sales Company ......
is weting, is given: also that the said twe para- Technifax . -
= — = = graphs contain statements embracing affiant’s full | | Telebiex tompany

knowledgze and belief as to the circumstances amnd William &, "I'l ug E:ml::nr =
conditions nnder which stockhelders and security Trinlett Eleel. Instr .

holders whe do not apnear upon the books of the The Turner Company..

. - 366
i company as trustees, hold stock and securities in v
a eapacity other than that of a bona fide owner: Utah Rudio Products Company....... e 364
and thig aftiant has no reason to believe that anv

iati i 54
other person. association, or corporation has any

H i fi or li in the said stock. Momgomery Ward & Company. ...

on two Brush micro- ;:)tr:ﬁs.stor( l;fl‘:zr semllr:;tli:xdth;m :txseso-lals(t:nu:d by Wellworth Trading l1'«.ln|>-|!u S

h _— BRZS d | him I Weston Llert. Instr. Gorp. ...
p ohes an e . Whalesale Radle Xervice Co.. s
B ] lf . bb _ 5. That the averape r}\xmher of copies of ench Wright - beCoster, Inc.......

=t. YOUF ]O er jasue of this uuhhcnhonh sold or (llstnlbuteld. z

4 i through the mails or otherwise. tq paid sub-

can't SUppIy YOU, write I seribers during the twelve months preceding the ‘} Zephyr Radie Company. ...

us. date shown above is. . ............ ... e
{This information is required from daily pub-
—_ lications only.)

H. GERNSBACK. Pullisher. (While every precaution is taken to insure

|
THE BRUSH DEVELOPMENT co_ Sworn to and subseribed before me this 30th i aceuracy, we cannot gunrantee awuninst the
i

. v duy of Sept., 1937, possibility of an oeeasional Chianye or omis-
3312 Perkins Ave., Cleveland, Ohio MAURICE COYNE. Notary Public. sion in the preparation of this index:)
b= — Notary Public, N. Y. Co. No. 500

' (My commission expires Mareh 30, 1938.)
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Modern Design
for Quick
Accurate Set
Testing

D.C. Volts at 25,000 Ohms per Volt
A.C. Volts at 1,000 Ohms per Volt
Reads to 2000 Volts A.C. and D.C.

in 6 Ranges.
Resistance Measurements to 20
Megohms.

Condenser Tester to 30 Mfds.
50 Microamperes to 20 Amperes in

9 Ranges.
Free Point Tester
Incorporates Exclusive Plug-in

Type Copper Oxide Rectifier.
New Single Zero Adjustment for

[

Triplett's new Del.uxe Set Tester
incorporates the very latest fea-
tures. Ultra high class and pro-
fessional appearance. Durable
etched panel—natural silver
background with sunken black
lettering. Control knobs and
other fittings are finished in red.

De Luxe

Ser TesTer

proved. most accurate method
for rectification, with the newly
added advantage of easy replace-
ment due to accidental damage
or overloading. Replaces as easily

Model
1601

$45.33

In Metal
Case

Ohmmeter.

Used

TRIPLETT'S NEW
DE LUXE LINE OF
RADIO TESTERS
Sefs A
‘““New High”’
In Accuracy,
Appearance and
Practicability

LEY

p e @
ELECTRICAL IN STR'UMEI}ITS

ri

The exclusive plug-in type cop-

All A.C. Operated—No Batteries per

rectifier is the ap-

as removing an ordinary fuse. In
leatherette case, as shown,

$49.33.

Other De Luxe Items

Maodel 16890 Oscilloscops , . |

With 2 screen . . .. Exclusive Triplett turret type tub
mounting. Linear Sweep 15 to 20.000 Cycle n
Cuomplete with tubes and instructions . .. . In metal
Case §47.00

Medel 1630 . . Outstandine Signal Generator for
extreme aceuracy Zero leakage . .., 100 K,C. 10
30 M.C. in six ranges . . . . Complete . . . . In Metal
Cise $45.00

Model 16831 . . . . Same as 1630 but in addition incor-
porates electronic frequency modulation . . . . In Metal
Case $£55.00

Maodel 1670 , . Vibrator Tester . . . . Completely
tests all vibrators under actual performance condi-
tions . . . . In Metai Case $24.00

All Del.uxe Texters in two ease styles: Sturdv metal
with black wrinkle finish, 11157 X 797 x 414", Leather-
cttc covered case has removilhie cover and eompariment
for accessories, size 15157 x 127 x 634",

NEELEE R LR EELREELEREEEEEEEEF PRy =g

1 1612 Harmon Ave., Bluffton, Ohio
Please send me more information on-
Maodel 1690 .——Model 1630 Model 1631
1670. -1 am also interested in-

]
[ ]
1
[ ]
]
1
1
1
1 Address
1

[ ]

]

City . - State

g THE TRIPLETT ELECTRICAL INSTRUMENT CO.

-Mode!

I e L T L L e —————

1601 :
Model



RCA All The Way

RCA engineers have continuous practi-
cal experience in every branch of radio.
Through the National Broadcasting
Company, RCA creates and broadcasts
the majority of network programs.
Through Victor, RCA has the benefit
of 39 years’ leadership in sound pro-

duction.RCAengincering, NBCbroad-
cast skill, Victor mastery of tone are
combined in every RCA product. This
complete radio and sound experience—
RCA All the Way—mcans better qual-
ity —more for your money! Let the
RCA trademark be your buying guide!

RCA Radio and Sound Products

Give You More

For commercial sound equipment-BUY RCA!

For all types of commercial sound equipment—
from tiny lapel microphones to giant sound systems
—your best bet is RCA.

FREE' Send today for
= yourcopy ot the
new 36-page illustrated
sound catalog “Sound by
RCA"” which contains pic-
tures of RCA's varied types
of sound cquipment and
complete information
about the entire line. This
catalog has been prepared
especially for you—and is
available without cost or
obligation. Send your re-
quest to your nearest RCA
Commercial Sound Dis-
, tributor, or write direct to
Camden, New Jersey.

COMMITC 51 YOUND LACTION

RCA MANUFACTURING CO., INC.
Camoim wiw RSy
: B o o] ola Rt it ) i

395 is the name and
price of this fine,

new RCA Antenna System.

Everyone can afford the new
RCA 395 Antenna System.
Comes completelyassembled and soldered. Ts easilyinstalled.
Covers wide frequency range— 140 to 23,000 kilocyceles. Is
doublet type—atfording cfficient pick-up. Stock No. 395.

Ouly $3.95

RCA prezeuts ihe *"Mugic Key” every Sunday,
2140 3 P.M, L ST, on NBC Blue Network.

for Your Money

For radio tubes—BUY RCA!

300,000,000 RCA radio tubes have been bought
by radio users—proaf of RCA quality.

The world’s finest radio tubes bear the RCA trademark. This
is proved by the fact that more RCA tubes have been sold
than any other kind. In every type of radio and sound ¢quip-
ment RCA tubes are used. Radio manufacturers buy millions
of these tubes each year for use in their instruments.

Why are RCA tubes used so extensively? There is only
one answer. They offer better quality, better performance.
Replace the weak tubes in your radio set with new RCA
radio tubes. They give old radios new pep and power—
bring listeners a new thrill.

For radio tubes, it pays to go RCA All the Way. First in
Metal—Foremost in Glass—Finest in Tone.

For antenna systems—BUY RCA!
RCA’@{;EC Wave Antenna System Reduces Noise
—dperates up to 16 radios at one time.

ARt wavE ﬁiujﬁfﬁgﬂ
|

With this outstanding new antenna, noise is greatly reduced
on both standard and internationat short wave bands from
530 1o 23,000 kilocycles. Easy installation is another of its
many hne features. Magic Wave Antenna, Stock No. 9812,
is completely assembled and soldered ac the factory. Comes
to you complete, ready to install. List price $6.95.

THE RADIO CORPORATION OF AMERICA

RADIO CITY, NEW YORK

RCA Manufacturing Company, Inc.
RCA Communications, Inc.

RCA Institutes, Inc.
Radiomarine Corporation of America

National Broadcasting Company




