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TELEVISION
ASSEHELY CD.

For rcalism, clarity, definition and
BIG SCREEN Tcleviewing, the pictures
produced by this unit have no cquol’

This screen is absolutely flat, pre
Cluding curvature distortion anywhere
in the picture. Picture tones are true
black, grey and white—high in bri

lioance, yet absolutely glare-free!

Easy to assemble! Everything is sup
plied, including prewired high voltage
power supply, Dumont Inputuner,
wired and pretuned 13 tube 1.F. strip
for piCture and sound precision
Bausch and Lomb f |9 projection
lens, Eostmon Kodak projection screen,
mirror, 36 RCA tubes including 5TP4
projection tube, special dipole with
reflector and 60 ft1. cooxial icad-in
12" heavy duty RCA PM spcaker,
push-pull 12 watts audio, rack and
picture frame as iHustrated, all parts
wire, hardwore, etc. Big casy-to-fol
low manual of instructions and sche-
motic dota prepored and edited by
renowned John F. Rider, Publisher.

# 00D -SIMULATED METAL
ENCLOSURE FOR ABOVE KiT
AVAILABLE AT
SLIGHT EXTRA COST

VISIT OUR TELEVISION DE-
PARTMENT. SEE AND HEAR
ASSEMBLED TELEVISION KITS

IN OPERATION.
FREE! Write today for our Big, New
TELEVISION Kits & Parts CATALOG!

The list price of the P-520 kit is only
$1299.00, with adequate margins for
Television Service-Deolers. write us
today for special dealer price!

TELEVISION

IN ASSEMBLY FORM

COMPLETE WITH RACK

20"x26"" PICTURE e 36 RCA TUBES e EASTMAN KODAK PRO-
JECTION SCREEN o {1.9 BAUSCH & LOMB PROJECTION LENS
e 30 KV FLY-BACK POWER SUPPLY ¢ ANTENNA e PICTURE &
SOUND L.F. FACTORY WIRED & TUNED o DUMONT INPUTUNER

TERMINAL HAS BIGGEST STOCK of
BEST BUYS IN TELEVISION KITS,
PARTS ond ACCESSORIES!
TELEVISION ASSEMBLY KITS, com-
plete with all paris, tubes,. ete. with
factory wired and tured R.F. and L.F

sections

TA-10, 10 Model, net 229.50
TA-12, 12 Model, net 259.50
TA-15, 15" Model, net .349.50

CHAMPION Modcls, some as above
but with famous Dumont Inputuner.

10" Champion, net 273.10
12" Champion, net 303.10
| Champion, nct 393.10
DUMONT INPUTUNER—R.F. section

whiCh tunes continuously trom 44 ta
216 Mc., complete with tubes ond
dial 58.65
Picture and Sound |.F. Strip—toctory
wired ond aligned. With 13 matched
RCA tubes, your cost 77.25
SARKES-TARZIAN—New 13 channel
R.F. tuner, complete with tubes 31.75
RCA—popular 13 channel R.F. front
end, complete with tubes 44.10

Bausch & Lomb Television Projection

Lens, £1.9, with mounting ring, tar
use with 5TP4 tube. Net price 135.00

TERMINAL RADIO CORP.

85 CORTLANDT STREET
Cable Address:

Phone: WOrth 4-3311

www americanradiohistorvy com

NEW YORK 7, N. Y.
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I SEND YOU BIG KITS

J. E; SMITH, President
National Radio Institute

| TRAINED THESE MEN

Do you want a good-pay job in the
fast-growing Radio Industry—or your
own money-making Radio Shop? My
train-at-home method has helped hun-
dreds of men with 20 previons ezpe-
rience become gqualified Radio Tech-
nicians. Mailthe Coupon and you'll get
a Sample Lesson and my 64-page book,
How to Be a Success in RADIO-Tele-
vision-Electronics,” both FREE. See
how you get practleal Radio experience
at_home, building, testing Radio cir-
cuits with BIG KITS OF PARTS [send !

Many Beginners Soon Make EXTRA Money
in Spare Time While Learning

Makes §60 A The dary you enroll I start sending
Wiek Plus Bonus }“\;ITR;\ ﬂ\l_ 1\"“\" mapuals. You learn
“1 Radi adio nciples from my easy-to
Sef\:'i‘cemn: _v!nnd,ﬂ])lmtrq ed lessons—PRACTICE why

Th you len with parts send—USE your
oy € knowledge to make EXTRA
Alt}ﬂms Ap- money fixing neighbe Radios
Hias ek et ML
: o il su.
ting $60 a s GETTING

week, plus bonus and over-
time."—W. A. ANGEL,
Blythesville, Arkansas.

Knew Hothing

rolled. 1 am
doing spare
time work. |
have more than pald for
Course and about

worth

this
under G. I. Bill.

Mail coupon.

training

I'B ""'":(::Tw VETERANS
nothing

, e=!¥ about Radio | You can get
A ‘.. when 1 en-

Ll\vh

ment.
HOLTCAMP,
1llinois.

Vandalia,

TELEVISION e ELECTR
FREQUENCY MODULAT

Es)e Includes Training in

You Build and Experiment
With this MODERN RADIO

AND MANY OTHER CIRCUITS

e =

RECEIVER SERVICING

SPARE TIME

As part of my Course I send you the speanker, tubes, chassis,
transformer, loop antenna, ete, to build tbis modern, powerful

3 Radio Receiver! In uddlhon, I send you parts to build many
< other real Radlo circuits, like the Signal Generator, Radio Tester
R N and Superheterodyne Receiver pictured below, You use this
material to get practical
Radio experience and to
make EXTRA money fixing
neighbors’ Radios in spare
time. 'Mail coupon below
for complete [nformation !

OF PARTS

Future for Trained Men is Bright
n Radié, Television, Electronics
It's probably easier to get started in
Radio now than ever before, becanse the
Itadio Repair Business is booming. Traip
Kadio Technjcians also find profitable op
ortunities in Police, Aviation, Marine
ltadio, Brondeasting, Hadic Manufacturing.
Public Address work. Think even
yreater opportunities as pmblic demand
for Televigion, FM, Electronic devices con-
tinues to grow, Get the facts on all these
opportunities, Send for FRIZE books now!

Find Out What NRI Can Do For You
Mail Coupon Y?[.’_iag_?;n“ Lesson, “'Get;

ting Acquainted With Receiver Servicir

and my F 84 boo 1
with facts ) lio's opportunities for
Vo Read the details aboit my Course
Rend letters fr I trained, telling
what they ure carning. e how

g d. " No ob-
« ligation, Just MAIL
- ! COUPON NOW in ﬂil: .
ACQUAITED WITH on a penny postal
. E. SMITH, Pres.. Dept.skx
Natignal Radio Institute, Pioneer Home

| Study Radio Schooi, Washington 9, D. C ., d v

& Good for Both-FREE
[ 84’ MR. ). E. SMITH, President. Dept. 8KX

/ National Radio Institute, Washington 9, D. C.

vs P Mail me FREE Sample Lesson and 64-page book. (No l
f/ salesman will call, Please write plainly.) N l

g
Name.... = l
Address. - l
City Zone.. State I

Check if Veteran

s comee s GEEn SIS Eah S SIS GE SN S SN S Sy D S B
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This year—the same as every year
--Solar is first 1o give television
service men the most neededdevel-
opments in electrolytic capacitors.

Keeping pace with the fast-mov-
ing television industry, SOLAR’S
new Type DY-TV series dry elec-
trolytic capacitors assure depend-
able operation under the severest
demands of modern television...
permit high temperature opera-
tion with no sacrifice in long life
or electrical characteristics. Inves.
tigate SOLAR and you'll buy
SOLAR next time—every time!
Write today for catalog.

SOLAR CAPACITOR SALES CORP.
NORTH BERGEN, NEW JERSEY

TELEVISION
ELECTROLYTICS

RADIO-ELECTRONICS for
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almest 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You are needed in the great, modern Radio, Television and Elec-
tronics industry! Trained Radio technitians are in constant and
growing demand at excellent pay—in_ Broadeasting, Communica-
tions, Television, Radar, Research Laboratories, Home Radio
Service, etc. National Schoels Master Shop Method Home Study
course. with newly added lessons and equipment, can train you
in vour spare time, right in youwr own home, for these exciting
opportunities. Our method has been proved by the remarkable
success of National Schools-trained men all over the world,

You Learn by Building Equipment with
Standard Radia Parts We Send You

Your Nationul Schools Course includes
not only basic theory, but praciiea!
trnining as well—yon learn by doing.
We send you romplete standard equip-
meat of professional quality for build-
ing various experimental and test
units. You advance =tep by step until
vou are able to build the modern su-
perheterodyne receiver shown above.
which ix yours to keep and enjoy. You
perform more than 100 experiments—
bnild many types of eirenits, simnal
generntor, low power radio transmit-
ter. nudio oseillator, and other units.
The Frec Buoks shown abave tell you
mure about it- -send Tor them today !

Now ! NEW PROFESSIONAL MULTITESTER
INCLUDED!

This versatile testing instrument is portable
and complete with test leads and batteries.
Simple to operate. accurate and dependable.
You will be able to quickly locate trouble
and adjust the most delicate eircuits. You
can use the Multitester at home or on ser-
vice ealls. It is designed to measure AC and
DC volts, current, resistance and decibels.
You will be proud to own and use this
valunble professional instrument.

OCTOBER,

1948

- Lol
Lessons .\,» vy
and
Instruction
Material Are Up-ta-date, Practical, Interesting.

National Sehools Master Shop Method Home Training gives you
basic and advanced instruction in all phases of Radio, Television
and FElectronics. Each lesson is made easy to undetrstand by nu-
merous illustrations and diagrams. All instruction material has
been developed and tested in our own shops and laboratories,
under the supervision of our own engineers and instructors. A
free sample lesson is yours upon request——use the coupon below.

You Get This and Other Valuable
tnformationin the Free Sample Lesson:

Both Home Study and
Resident Training
Offered

I. Basic Reeeiver Cirenits and How They are

5 z:::l'runlon of the Antenna Cireuit, APPRO“ED Fon
How Eneérgy is Piecked Un by the Aerial. VETE RA Ns

. HWow Signhal Currents are Converted inte Sound.
. How the Tuning Condenser Operates.
Check Coupon Below

R T A

. How the R-F Transformer Handles the Signal,
and other data, with diagrams and illustrations.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905

MAIL OPPORTUNITY COUPON FOR GUVICK ACTION

www.americanradiohistorv.com
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Who Will Get the Better Job?

The Serviceman Who Looks Ahead Will Get Ahead

Don’t play blind man’s bluff with your future!
Are you, like many other professional servicemen,
S0 wrapped up in your present routine work that
vou ;u‘e losing sight of where you will be tomor-
row ¢

Look at the successful serviceman. You’ll find
that he’s the fellow who looked and pManned ahead.
Today, as a member of the great radio-electronic
industry, you have opportunities that few men
ever enjoyed in the past. Your future success can
be assured by the plans you make today.

The radio industry is expanding so fast. that it
is doubtful any serviceman can truthfully say he
has kept pace with all the major developments.
Thousands of new men have joined the ranks of
the radio industry creating new competition for
you. New developments create demands for more
advanced technical ability. You can't afford to be

Send for and read our 24-page booklet that explains our
self-improvement program-—our courses. -and what we
can do for you and your future. CRE! courses are still
available at pre-inflation prices and today give you more
thorough instruction service per dollar than ever befure—
on convenient terms. It costs you nothing to read the
facts. Please write today.

Capitol Radio
Engineering Institute

An Accredited Techuical 1ustitute

Dept. RC-10, 16th & Park Rd., N.W., Wash. 10, D.C.
Branch Offices: New York (T) 170 Broadway +San Francisco (2) 760 Market $t.

a “pre-war model”. You must “re-tool” your tech-
nical knowledge in order to keep pace.

If you are wise, you will look ahead and start
now to increase your technical ability with the
thorough, practical technical training for which
thousands of professional servicemen have en-
rolled with CREI since 1927. This is real. honest.
to-goodness practical engineering training that
leads to better jobs presented by modern radio,
electronics and television, and security in the
knowledge that you are capable of coping with
tough problems.

CREI courses are still available at pre-inflation
prices and today give you more thorough instrue-
tion service per dollar than ever before—on con-
venient terms. It costs you nothing to read the in-
teresting facts. Please write today.

VETERANS; CREl Training Is Available Under the “G.1." Bill!

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE

16th and Park Read. N. W_, Depl. RC-10, Washington 10, D, C.

Gentlemen: Fiease send your free booklet, “CRE! training for
your better job in Radioc-Electronics,” together with full details
of your home-study training. 1 am attaching a brief resume of
my experience, education and present position.

Check field of greatest interest:
[ PRACTICAL RADIO-ELECTRONICS [T] PRACTICAL TELEVISION

] BROADCASTING (] AERONAUTICAL RADID ENGINEERING

{J RECEIVER SERVICING (] INDUSTRIAL ELECTRONICS

NAME ~

STREET . -
CITY ZONE STATE.
D3 | AM ENTITLED TO TRAINING UNDER 6. I. BILL.

RADIO-ELECTRONICS for

www americanradiohistorv. com
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You build this com-
plete 146-range AC-
DC test meter set-
up.

{ show you how to
build this specker
tester and mony
other instruments.

You build, test and
trouble - shoot  this
powerful 6-tube su-
perhet Radio,

SAMPLE LESSON

F R E E AND BIG CATALOG

See how quickly and easily you can get your surt
in Radio, Electronics, Television with Sprayberry
Training. Just &ll out, clip and mail the coubpon

OW for my big FREE book and FREE Sample
Lesson. No obligation. No salesman will call. Read
all the facts about Sprayberry Training — then
decide. Take the first step TODAY — rush the

coupon to me.
VETERANS: Approved for G. I. Training under
Public Laws 16 and 346. Check coupon and mail
today for complete facts.
SPRAYBERRY ACADEMY OF RADIO
Fronk L. Sprayberry, President
ROOM 20108, SPRAYBERRY BUILDING,

OCTOBER, 1948

PUEBLO, COLORADO

LEARN
RADIO

ELECTRONICS™
TELEVISION!

I’LL TRAIN YOU AT HOME—BETTER—FASTER
by Putting You to Work with Your Hands

q

In this picture 1 show you exactly what you'll get from me during your Sprayberry
Radio Training. This actual photograph speaks for itself! Sprayberry Radio Training
is really COMPLETE—I start you with interesting, easily understood basic knowledge
and I keep the mailman busy bringing you valuahle Service Manuals, profitable Busi-
ness Builders, extra helps and books—and 8 Big Kits aof Actual Radio Equipment! My
course is practical and down-to-earth. You get my personal help.every. step of the way.
My method is BEST for you—because you train largely by working with your hands—

building, testing, trouhle-shooting
powerful 6-tube superhet Radio, a
other fascinating practical experiments.

EARN WHILE

Shortly after vou enroll 1 send you my famous
BUSINESS BUILDERS that help you get and do
profitable neighborhood Radio Service jobs while
learning. These iobs pay well, and pave the way for
a Radio Service Business of your own,

All branches of Radio, Television and Electronics
are booming! Trained men are needed NOW! ['l]
prepare you for your own profitable Radio Service
Business or a big pay radio job in double quick
time. YOu learn at home in spare time—you keep
your present job while getting set for the future.

My course is so perfectly planned—so easy 10
grasp and understand—you neced no previous
knowledge or experience of Radio or Electriciw.
Gert the facts now—fnd out what Sprayberry Radio
Training can do for you. Mail the coupon below
and by return mail I'll rush my big book, “How To

Rush my FREE

NAME..

ADDRESS.

Ty

www americanradiohistorvy com

with parts
big 16-range test meter and perform over 175

FRANK L. SPRAYBERRY, President
SPRAYBERRY ACADEMY OF RADIO,
20108 Sprayberry Building, Pueble, Colorado

tranics and Television™'

I supply. With these kits you huild a

LEARNING

Make Money In Radio. Electronics and Tele-
vision' that tells all about Sprayberry Training.
I'll also send you a Sample Lesson. “How To
Read Radio Diagrams and Symbols”—all FREE.
You'll read many letters from successful Radio
men l've trained—and you can decide for yourself
what Sprayberry Training bholds in store for you.

LOW COST COMPLETE TRAINING

Sprayberry Training is surprisingly Low [n Cost
—and if vou desire, convenient monthly paymeants
can be arranged. This is COMPLETE, Up-to-Date
training—covering Radio Repairing, Television
and F.M., lndustrial Elecironics and many other
new developments. Sprayberry Trained men
really know Radio. This is training that sticks
with you and makes money for you.

copies of "‘How To Moke Money In Radio, Elec
and "How To Reod Rodio Diagrams and Symbaels.”

AGE

ZONE.
O Check here if @ Veteron

STATE.

e e T
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The Preferred Radio Buying Guide

It's ready for you—the new 1949 ALLIED Radio Catalog!
Get the Radio Buying Guide that's the first choice of thou-
sands of expert service techniciaps, engineers, soundmen,
Amateurs, builders and experimenters. The new ALLIED
Caralog—Radio’s largest and most complete—brings you
180 pages packed with the widest selections of the newest
and finest equipment, ac today’s lowest, money-saving prices!
Here’s everything in radio for everyone in radio: new Tele-
vision and home receivers; radio-phonos with new Dual-
Speed Changers; packaged Sound Systems, high-fidelity
sound components and P. A. equipment; latest Amateur
receivers and station gear; test instruments; builders’ kits;
thousands of parts, tubes, tools, books—the world’s largest
and finest stocks of nationally known equipment. Take ad.
vantage of ALLIED's speedy, expert shipment and the
personal attention of seasoned old-time radio men. Get
the details, too, of radio’s most liberal Time Payment Plan.
Write today for your FREE copy of ALLIED's newest and
greatest Catalog—the preferred Radio Buying Guide!

LARGEST STOCKS * QUICK, EXPERT SERVICE

Send for your FREE copy of
Radio’s Most Complete Catalog.
Use the coupon helow —NOW!

THE WORLD'S '
pwadd  ALLIED
RADIO
syppPLY
HOUSE - - -

*

RADIO

Everything in Badis
and Electronice

3 I o

ALLIED’S NEW Hm

1949 RADIO CATALOG

180 VALUE-PACKED PAGES

——

Carayq,
LLNTY)

1949

WORLD’S LARGEST STOCKS

Everything in radio for everyone In
radio! ALLIED's huge stocks are the
world's largest, including complete
lines of all leoding makes of parts
and equipment. Get everything you
need from one dependable central-
ized source —ALLIED RADIO!

TELEVISION & HOME RADIOS

See ALLIED'S outstanding selection
of new Television sets, new table
model radios, FM-AM combinations
with new Dugl-Speed Automatic
Changers. Save on these radio
models—the choice of experts!

AMATEUR STATION GEAR

Yau'll find everything you need for
your shack in the new ALLIED Cat-
olog. See qalf the latest releases in
receivers, transmitters, ports, station
equipment-—the biggest and most
complete listings in Ham radia!

NEW SOUND EQUIPMENT

Packaged, ready-to-use Sound Sys-
tems; amplifiers guaranteed for one
full year; high-fidelity sound com-
ponents; everything in speakers,
mikes, P. A, accessories, intercom

and recording equipment—head-
quarters for Saundmen!

Radio’s leading
Buying Guide. ...

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 2-X 8
Chicage 7, Winois

[J Send FREE New 1949 ALLIED Catalog.

Name....ooooun. G O R0 OO s Of Co0 880000000000
Address..couv.... 50000 C00BI0DCD000 M e 00000000000 ]
1
. I
CELY alo)« oiototata 1o o0 o1s o o « afafele ar01eire ZOWE. - - 13 State........ :
]

RADIO-ELECTRONICS for

www americanradiohistorv.com



www.americanradiohistory.com
www.americanradiohistory.com

New 1. C.S. Course

Simplifies Radio Training

Tie BE¢INNER IN Rapio no longer has to stumble
over technical explanations —or sidestep involved
theories — in acquiring the training he neecds 1o
become a successful repairman.

These are carefully worked out for him in clear,
simple language in a new home-study course de-
veloped by International Correspondence Schools.

But the student doesn’t stop here. He puts
principles and theory to work —using professional

quality tools and radie equipment supplied with
the course. During his studies he assembles, wires
and lests a modern 6-tube, 2-band receiver.

Long before his last lesson, the average student
is in a position to start making his training pay. And
by the time he completes the course, he is well
equipped —in knowledge. tools and radio parts—
for a good job in radio or a profitable service
business of his own.

9=y INTERNATIONAL
ICS| CORRESPONDENCE SCHOOLS
,;W;i

Box 2881-G, Scranton 9, Pa.

Those who want to make good in Radio —who want a course that
is complete. up-to-date. extremely practical — would do well to
mail this coupon. Do it Now!

Nll!ll0 - — — - _—— ——
Without cest or ebligntion please send me full mmfor-
. . i ; Address M
mation on the courses hefore which 1 have marked X.
City Stat —a
I; RADIO SERVICING (with training equipment) 2 W;,,-].-,',,g" ‘
Radio, General [] Electrical Engineering Age Occupation —— Hours AM. 1o Py

Radio, Operating
[] Electronies
[ Practical Telephony

Lighting Technicion Employed by

Proctical Electrician
[J Business Administration

Special tuition rates to members of the Armed Forces. Earollment under G.1. Bill and P.L. 16
[[) Selesmanship

[[] Telegroph Engineering approved for World War Il Veterans.

OCTOBER 1948
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NEW TV STUDIOS will be construct-

ed by the American Broadcasting Com-

| pany in New York, Robert E. Kintner,

Spark Plugs aré minio-
ture broadccm'n? sta-
tions, send signals that
interfere  with radio
reception, distort tele-
vision. The New Auto-
Lite “Resistor’’ Spark
Plug reduces this in-
terference.”

WEW

AUTO-LITE

SPARK PLUG

Here’s How [t
Works to End

Interference

The "Resistar’’ octs
to dompen the spork
plug radio signal to
an acceptable level®
while still delivering
the full high voltage
discharge required to
ignite the fuel.

The
—RESISTOR
Does It

Auto-Lite Ignition Engineers, working
with Jeading automotive manufacturers,
have developed the new Auto-Lite “Re-
sistor”” Spark Plug with this built-in
resistor that reduces spark plug inter-
ference.* Remember, the “Resistor” also
helps deliver smoother idling, improved
economy, longer electrode life. Dealers
are being supplied as rapidly as pos-
sible. Write for Booklet M-1186
for full information,

THE ELECTRIC AUTO-LITE COMPANY &
Toronto, Ontario Toledo 1, Ohio

*Under 35mv/mfrom 540 k.c. 10 150 m.c. ot 50 . | '
Tune In “Suspanse,'” Thursdays, 9:00 P. M., E. T, CBS [

ABC vice-president announced last
meonth. The building to house the studios,
billed as the largest in the country, will
provide 2 million cubic feet of usable
space. The principal studio will be 200
feet long and 100 feet wide, with a 15-
foot ceiling. Soundproof translucent
panels will divide the studio into smaller
ones hut, when not in use, will be
dropped hy motor controls into slots
built below the floor.

A NEW MAGNETRON which in-
duces so much heat that laboratory
workers become feverish and nearhy
egis and pencils explode was announced
last month by General Electric. The new
tube operates at 1,000 me. Its 50-kw out-
put is said to be the greatest amount
of power ever produced at this ultra-
high frequency. Water cooling is used.
According to G-E scientist Dr. R. B.
Nelson, experiments are still being car-
ried on to determine how much power
can be developed at 1,000 me.

STRATOVISION service will be in-
augurated on a regular basis in Pitts-
burgh if an application made last month
for a channel is granted by the FCC.
Westinghouse Radio Stations, Inc., filed
a request for Channel 8 to be used by
an airplane to hroadcast TV signals
over a 250-mile-radius about Pittshurgh.

Successful  Stratovisien demonstra-
tions (reported in RADIO-CRAFT recent-
ly) show that major technical problems
have been solved. The new service would
be the first link in a nationwide chain
of airborne TV stations,

THE CANADIAN TAX of 25% on
radios and electrical products was re-
moved last month. The excise levy, ac-
cording to manufacturers and dealers,
reduced sales to a very low figure. The
only tax now remaining on radios in
Canada is the 109 sales tax.

RADIOTECHNICIANS hold the first
“Town Meeting” of the 19.8-49 season
in New York City on September 27, 28
and 29, Harry Ehle, chairman of the
Town Meetings Committee, announced
last month.

The meeting will follow the general
lines of the first Town Meeting of Radio
Technicians held in Philadelphia last
January., Several modifications have
been worked out as a result of experi-
ence gained at that meeting.

The program will bring the techni-
cians who attend the meeting up-to-the-
minute instructions and data on tele-
vision servicing, as well as information
designed to make their lives easier as
independent businessmen.

The New York gathering will be fol-
lowed by a Town Meeting at the Hotel
Bradford in Boston, November 15, 16
and 17, and by others in Atlanta in
January, Los Angeles in March and
Chicago in April if present plans are
carried out,

www americanradiohistorv.com

The Radio Month

TRANSISTORS may cause important
changes in Army communications equip-
ment, predicted Major General S. B.
Atkin, Chief Signal Officer. The transis-
tor (see last month’s issue) will do most
of the things a vacuum tube will do but
requires no filament battery. This could
eliminate 25°¢ of the weight of portable
army cquipment. Army tests are being
carried out to determine where the
transistors could be used, and how far
they will prove practical.

TELEVISION may be used by the De-
partment of Agriculture to bring view-
ers news and information of agricul-
tural products, the Department an-
nounced last month. The medium is the
subject of a study under provisions of
the Research and Marketing act. The
nroject will be conducted by the Agricul-
ture Department’s radio service in co-
operation with TV stations and net-
works,

NO TV NETWORK will conduet oper-
ations from coast to coast for at least
5 yvears, predicted Sidney Strotz, NBC
vice-president, last month. He explained
that transmission costs will be prohibi-
tive for at least that length of time. He
predicted, too, that television station
operation would continue to be a losing
proposition, financially, for another two
vears, but after that time would be a
profitable operation for all concerned.

AN ELECTRONIC DETECTOR so
sensitive that it can find metal impur.
ities weighing less than one ten-billionth
of an ounce was disclosed last month by
Westinghouse Research Laboratories.
The device can do a job in 5 to 15 min-
utes that would take several davs with
regular chemical methods.

William M. Hickman, physicist who
developed the device, savs it is a new
application of the mass spectrometer,
widely used in separation of atomie
materials, detection of leaks in vacuum
syvstems, and analysis of materials in
synthetic rubber production.

Loading sample chamber of mass spectrometer
in preparation for an analysis of metal vapor,

RADIO-ELECTRONICS for
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— The Radio Month

RATS WIRED FOR RADIO are being
used to measure the effects of electrical
brain stimulation, Dr. Joseph A. Gen-
gerelli of UCLA announced last month.
A small radjo receiver, consisting of a
miniature crystal rectifier and wire elec-
trodes, are placed within the rat’s head
by an ingenious operation. High-fre-
quency pulses generated in the labova-
tory are received, rectified and trans-
mitted by an electrode to the proper part
of the brain. The new method gives the
rat freedom of muvement for observa-
tion in contrast to an older method of
direct wiring.

TELEPHONE RECORDING was au-
thorized last month in Pennsylvania by
the State Public Utility Commission.
Subseribers will be provided by the tele-
phone company with a connector to
which they may attach their automatic
voice recorders. According to the Utility
Commissien’s ruling, an “automatic re-
corder connector tone signal” must be
furnished with the connector. This de-
vice emits a brief tone signal every 15
seconds to indicate that recording is in
progress. Without such a warning, re-
cording is illegal on public communica-
tion lines. All customers will be required
to releasce the telephone company from
responsibility for any libel or slander.

ROCKET TRANSMITTERS capable
of sending scientific information from a
rocket T2 miles above the carth were
operated successfully last month at
White Sands Proving Grounds, aeccord-
ing to Secience Service. The rocket was
travelling at a speed of more than 2,800
miles per hour.

The telemetering device used the
Aerobee system to transmit 24 different
kinds of continuous information to
ground-hased recorders. The system was
evolved during the war by scientists of
Princeton and Johns Hopkins Univer-
sities.

ELECTRONIC MUSIC is due for
greater development and more artistic
use, according to a statement made last
month by Edgar Varese, distinguished
composer. So far, says Mr. Varese, elec-
troni¢ instruments have been made to
play the role of “freak ersatz”, trying
to imitate the sounds of conventional in-
struments, But ordinary instruments
were perfected many years ago and it is
time that these tools of music were
changed and improved in step with other
things in our modern world.

Mr. Varese reports that electronic in-
struments have been officially adopted
in French schools. He has used them
himself in compositions, not to imitate
violins and flutes, but as completely new
and different sounds, with music written
especially for them.

The composer predicts that the de-
velopment of electronic music will do
away with the interpreter—the musi-
cian—whom he calls a “deforming prism
between the composer and the listener.”
The hearer will press a button and the
electronic instrument will reproduce the
music exactly as the composer conceived
it.

OCTOBER, 1948

TECHNICAL ADVICE will be given
to government agencies and other
groups by the Joint Technical Advisory
Committee, formation of which was an-
nounced last month. The Committee,
which operates under the joint direction
of the IRE and the RMA, will report to
Dr. E. B. Shackelford, IRE president,
and Dr. W. R. G. Baker, RMA director
of engineering. Members were appointed
on the basis of professional standing
irrespective of their commercial affilia-
tions. The first chairman is Philip F.
Siling of RCA, representing the IRE.
Vice-chairman is Donald G. Fink, Edi-
tor of Klectronics, representing the
RMA.

One of the committee’s first jobs was
the gathering of material on equip-
ment availability and propagation char-
acteristics for the u.h.f. speetrum, in
preparation for the September FCC
hearings on TV allocations.

TAXICAB TELEVISION was inaugu-
rated last month by Charles de Lorne,
a Chicago hack driver. Passengers say
reception is fairly good with very little
interference from other vehicles or
buildings, though the picture is a little
shaky over the bumps.

The set was installed by Motorola,
Inc., as a promotion stunt. The company
doesn’t expect many cabbies to buy sets
{too expensive) but it hopes the publie
will say: if television works so well in
a moving car, think how much better it
will show up at home!

FOOD STERILIZATION by means of
a 2-million-volt X-ray gencrator was de-
scribed last month in the Jowrnal of
Applied Physies. The generator is tapa-
ble of producing either X-rays or cath-
ode rays.

Acting as a source of electrons, rather
than as an X-ray machine, the genera-
tor is believed capahle of subjecting five
tons of food to the equivalent of a mil-
lion units of X-ray energy during a 24-
hour day. Electrons were found to be
much more effective than X-rays in
sterilizing food. Bacteria can he com-
pletely killed with an ionizing dose that
raises the food’s temperature only 2
degrees,

VOICE OF AMERICA broadeasts will
reach more European listeners because
of additional relays inaugurated last
month by the BBC. The new service in-
volves the use of five additional BBC
transmitters to increase BBC relays of
the American broadeasts from three to
nine hours daily. As with the old 3-hour
schedule, relays will include long-, me-
dium-, and short-wave transmissions.
The new service is in addition to the
8-hour daily relay by the State Depart-
ment’s own transmitters in Munich.

RADIO AND TV COURSES will be
offered this season by Columbia Uni-
versity and NBC, according to a net-
work announcement last month. Twenty-
seven courses will be included and 17
of the 21 instructors will be NBC staff
members.
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PLEASE TEAR OUT

THIS ADV. AS REMINDER

RADIO FACTS
AND FIGURES
AUDELS RADIOMANS GUIDE— 914 Pages, 633 Hlus-

100

trations, Photos, Wiring Dlograms, 38 Big Chapters,
covering Radio Theory, Construction, Servicing, Includ-
ng Imporiant Data on Developments In Television,
Electronics and Frequency Modulation, Review.
Questlons and Answers, Calculations [ Testing.
Highly Endorsed —Indispensable for Ready Reference
ond Home Study.

$4 COMPLETE « PAY ONLY $1 A MONTH
Btep up your own skill with the facts and n‘;um of
our trade. Audels Mechanies Guides contain Prac-
ical Inside Trade Information in a handy form.
| Fuily 11lustrated and Easy to Understand. B:ighly_
Endorsed. Check tho book you want for 7 days

| ¥ree Examioation,

Bend No Money. Nothing to DAY postman.

=== CUT HERE -—— -39

"
' MAIL ORDER

AUDEL, Publishers, 49 W.23 St., NV vors

Please send me postpatd for FREE EXAMINATION books
marked (x) balow. If | decide to keep them | agres to
mail $1 in 7 Oays on each book ordessd and further
mail $1 monthly on each book untit § have paid price
’ ~otherwise, § will return them.

| RADIOMANS GUIDE, 914 I’agas R
E ELECTRICIANS EXAMINATIONS, 250 Pages .
[

1

WIRING DIAGRAMS, 210 Pages ., . . . . .
ELECTRIC MOTOR GUIDE, 1000 Pages : ¢
[] ELECTRICAL DICTIONARY, 9000 Terms ™ . . 2
ELECTRICAL POWER CALCULATIONS, 425 Pgs. %
2

'~ HANDY BOOK OF ELECTRICITY, 1440 Pages

'E'_ELtcmomc DEVICES, 216 Pages ,

ELECTRIC LIBRARY, 12 vol., 7000 Pgs., $1.50vol,
0iL BURNER GUIDE, 384 T |
REFRIGERATION & Air Conditioning, 1280 Pgs. 4

™ POWER PLANT ENGINEERS Guide, 1500 Pages. 4
E PUMPS. Hydraulics & Air Compressors, 1658 Pgs. 1
2

Pages

WELDERS GUIDE, 400 P
BLUE PRINT READING, 416 Pages . . . . .
SHEET METAL WORKERS Handy Book, 388 Pgs.
’ t SHEET METAL PATTERN LAYOUTS, 1100 Pgs.

1

4
AIRCRAFT WORKER, 240 Pages . . . . , . 1
= MATHEMATICS & CALCULATIONS, 700 Pgs 2
MACHINISTS Handy Book. 1600 Pages . [}

| MECHANICAL Dictionasy, 968 Pages., . . . . 4
i~ AUTOMOBILE GUIDE, 1700 Pages . , . . . 4
™ DIESEL ENGINE MANUAL, 400 Pages . s
1

2

4

6

6

6

= MARINE ENGINEERS Handy Book, 1280 Pages
MECHANICAL DRAWING GUIDE, 160 Pages .
MECHANICAL DRAWING & DESIGN, 480 Pgs.
MILLWRIGHTS & Mechanics Guide, 1200 Pgs.
= CARPENTERS & Builders Guides (§ vois.). .
= PLUMBERS & Steamfitters Guides (4 vols.) .
= MASONS & Builders Guides (4 vols.) . . . .
= MASTER PAINTER & DECORATOR, 320 Pgs. 2
GARDENERS & GROWERS GUIDES (4 vols.) 6
ENGINEERS and Mechanics Guides
Nos.1,2,3, 4,5, 6, 7and 8complete . . . lll’
1

Answers on Practical ENGINEERING . . . .
| B ENGINEERS & FIREMANS EXAMINATIONS
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.on Tbe Sensalloveally MW 1949
DWEST RADIOS

&

-
I

Aa"ﬁ-——.

SUPER DE LUXE

AM-FM
CHASSIS

—

~
f

\\ /5 4
[ 5
\ : -

-

Here is the last word in radio

engineering . . , a powerful, world-

ranging, magnificently-toned radio that

is unsurpassed for performance, selectivity,

sensitivity, and advanced engineering features. Uses

these latest-type tubes. rectifier and tuning indicator:

three 7A7, three 7A4, two 7C5, one 7A6, one 7Q7, one 6BAS6,

one 6BE6, one $C4. one 6ALS, one 5U4, one 6US. Comes com-

plete with, satin stripe copper finish front panel attached, Magna-

Tenna Loop Acrial and giant 14%2” Electro-Dynamic Panasonic Speaker.

Requires only a few minutes to install, plug in and play. LOW FACTQORY
PRICES . . . EASY TERMS . . . 30 DAYS TRIAL. Send TODAY for FREE 1949
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models.

A Complete Line of FINE RADIOS and RADIO-
PHONOGRAPHS ... Available in SEPARATE
CHASSIS Like the POWERFUL SERIES 16 AM-FM

Model above or in COMPLETE CONSOLES like this... =

Beautiful

SYMPHONY GRAND

AM-FM Radio-Phonograph with
TELEVISION Avudio Switch-Over
and NEW Intermix AUTOMATIC

RECORD CHANGER

A Magnificent musical instrument and
a masterpicce of cabinet design—the
finest Midwest Radio in 29 years of
manufacture. Offers world-ranging ra-
dio reception and newest automatic
Intermix Record Changing Phonograph.
Uses Series 16 Super DeLuxe AM.FM
Chassis. Giant 1414” Panasonic Speak-
er; Tri-Magnadyne Coil System; Built-
In Loop Antenna. Other luxurious con-
sole and table model cabinets available
with Series 16, 12, and 8 chassis—on

BUY DIRECT FROM FACTORY and SAVE!
MIDWEST RADIO & TELEVISION CORP.

CINCINNATI 2, OHIO

909 Braadway,

-
0
-
<

www americanradiohistorv.com

Pleoss send me your new FREE 1949 Catalog.,

NAME - R

PANASONIC
SPEAKER

14;

OUTSTANDING
FEATURES

lacluding the
Exclusive Midwest

FLASH-O-MATIC
Volume and Band Indication

TELEVISION
Audio Switch-Over
FIDEL-A-STAT
Color-Ray Tone Selection

TRI-MAGNADYNE
Coil System

...Plus NO-DRIFT FM
and mony other features

Rest: for Free (Catalog!

ALL IN COUPON AND MAIL TODAY OR JUST
SEND NAME AND ADDRESS ON 1c POSTCARD

g MIDWEST RADIO & TELEVISION CORP.
Easy Terms and 30 Days Free Trial. a Dopt.382 909 Broadway, Cincinnati 2, Ohio

IONE STATE

RADIO-ELECTRONICS for
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Here's Our GREATEST Combination of Training Advantages IN 17 YEARS to Help YOU...

Learn RAUID and TELEYISION

- YOU KEEP EQUIPMENT

Here's good news . . . BIG news . . . our
BIGGEST NEWS in 17 years. Now, AT HOME,
you can get one of today’s most effective
combinations of Radio-Electronic training
aids . . . and you KEEP ALL EQUIPMENT.

Mail coupon TODAY! Get FREE FACTS about
D.T.1's amazing new home training. See how effec-
tively D.T.l. prepares you fo earn good money
... do interesting work . . . enjoy a grand
future in America's thrilling Radio-Television-
Electronics fields.

You BUILD and KEEP this 6-tube
“CUPER"” RADIO RECELVER . ..

. .. as one of your many ‘Learn-By-Doing’’ pro-
jects to help you get valuable “on-the-job’’ experi-
A Jewel-Bearing Self Powered ence in ASSEMBLY ... WIRING ... SOLDERING ...

! ALIGNING ...TESTING...and TROUBLE SHOOTING.

MOLTI-METER

You also receive
the necessary parts
from which you ¢on-
struct and keep this
valuable, commercial-
type test meter, which
can help you earn while
you learn.

Build Over 180

Expcriments From These

RADIO PARTS

D.T.l. sends you many
Rodio-Electronic ports which

nzuZ‘,’*

...aD.T. I Exclusive!

2

You also receive the loan
of a 16 mm. Movie Projector
and many reels of instruclive,
“'Learn-By-Seeing” film 1o help
you grasp basic points faster,
easier. It's like a teacher in your
home, giving you an EXTRA
advantage many say is worth
the cost of the entire training.

F=

you mount on bases with I
spring <lip terminols for Modern CHICAGO LABORATORIES
quick ossembly . . . ideal
' for experimenting. Build If you prefer, you con get oll your prep-
o ond operote 8 different aration in one of the nation’s
i el :;% | Rodio Receiver Circuits . . . outstanding new troining . ;‘i. ﬂﬂ
—‘E#“ Sl g el Rodio Telephone . . . PA loboratories, If you come j"l:‘ R E{E
AR System . . . Electric Eye . .. to Chicoge, living quor- . l‘ﬁ lin v L
o = 3 O"d_ mony other foscinoting ters will be found for you. ]]::; Lo — - 131
_ i\ projects. yIvewTs AL L & R
= M I T N I s e e s e —
=
b - N’ DeForest's Trainin M
g, Inc. A'
- —/ ainam 2533 N. Ashland Ave., Dept. RC El0 L roDAY

Upon completing your troining you con get the same
; effective employment service thot hos helped mony D.T.I
groduotes get storted in the field.

Send me complete detaits showing how | may make my
start in Radio-Electronics-Television. No obligation,

DeFOREST'S TRAINING, Inc. g oo aw .

@ Effective EMPLOYMENT SERVICE heips you ger started! | chicago 14, titinois

CHICAGO, ILLINOIS Cty G addaoosaeodons : Zone...... State ...... -
Associated with the DeVry Corporation, l [_‘ If under 16, check here. | If o discharged veteran
for special information. - of WWIL, check here.

Builders of Electronic and Movie Equipment.

OCTOBER, 1948
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RCA 15-watt

DE LUXE AMPLIFIER wmi-12295

® You've never seen a value like this
distinctively styled RCA 15-wau Ali-
Purpose Amplifier. You can't beat it for
high quality performance, compactness,
beauty, and simplicity of operation
under all sorts of operating conditions.

Electronically engineered to give top
performance. Frequency response (30
to 15,000 cycles}. Two high impedance
microphone input channels 116 db. gain
(RMA), each with individual volume
control. Two hi-impedance phono chan-
nels. one for hi-level and one for low-
level pickups. Can be used with popu-

Additional Unparalieied
Amplifier Values

lar low output magnetic pickups. Phase
inversion and inverse feedback used to
obtain low distortion and uniform fre-
quency response for various load condi-
tions. Unique balanced tandem tone
control circuit. Choke filtered power
supply for minimum hum and uniform
regulation. Large functionally designed
control knobs. Accessible output termi-
nal board and replaceable cartridge
type fuse conveniently located in rear.
Set of locking-type 3 pin Cannon plugs
and receptacles for each microphone
input. Also available with 2 low imped-
ance inputs (250 ohms).

NOW
ONLY

87"

List price
complete with tubes

15 watt push-pull Qutput—
Noise-free electronic mixing—

Switch for high-low power ‘

output requirements — Under-

writers-approved.

RCA 50-watt De Luxe Hi-Impedance Amplifier M|-12293

Complete with RCA Tubes

______ - 19T

RCA 30-watt De Luxe Hi-lmpedance Amplifier M|-12296 $I I 500

Complete with RCA Tubes

SOQUND PRODUCTS

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT,. CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Montreal

www americanradiohistorv. com
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COMPARE...B

RCA SPEAKER MI-12422

12-inch high efficiency, Alnico V. Cone
Type Mechanism. Special cone provides a
selected listening characteristic—a result
of thousands of listeners’

reactions over the past 10 $ 5[]
years. 10-wart capacity. 15
ohm voice coil.

All prices shown are suggested list prices
subject to normal dealer discounts.

Also available with
maitched 10-warttmulti-

tap line transformer as
MI-12421.

E CONVINCED!

RCA MOLDED SPEAKER BAFFLES

Molded Plasticized Fibre Batfle with at-
tractive gray hammeroid finish and con-
trasting prille cloth, 127 x 15" x 514",
sloping front, strong, moisture-resistant,

and non-warping. Available -I 5
for 5”7, 614" and 8’ mecha- $ 3
Similar baffles for 5, 614", 87, 10" and 12"

nisms as MI-6378, MI1-6379,
and MI-6380, respectively.

mechanisms also available in molded Bakelite
and wood.

84 pages of sound products —micro-
phones, amplifiers, speakers, record-

ers, intercoms,

numerous other profitable items. Send
for your FREE copy today.

OCTOBER,

RCA VARACOUSTIC MICROPHONE
M1-6204-C

Three microphones in one. Here you have
the popular cardioid microphone (uni-
directional) p/us standard velocity micro-
phone (bi-directional) plus standard
pressure microphone (non-directional) all
in one general purpose unit. Variable
characterisiic obtained by ingenious slider
mechanism on rear of housing. Quality
and performance found heretofore onty in
more expensive polydireciional Broadcast

Microphones. High $B 750

These and many other
profitable items of
sound equipment are
available through
your RCA Sound Prod-

ucts Distributor.
sensitivity., shock
moumed. high imped-
ance. 30 feer of cable.

.

MAIL THIS

Radio Corporation of America
Camden. N. J.

L4

Please send me free copy of RCA's new
sound producis and price list.

Name

couroN FOR F

RCA SQUND PRODUCTS (Dept. 111-J)

NEW santam veLocimy

MI-12080-B

MICROPHONE

Smaller than a pack
of cigareues. First
used ar all 1948
political conven-
tions. Broadcast
guality. Built-in
voice-music switch,
15 feet of cable.

56000

Catalog on complete line of matched

C(nnp'dny
Type of Business

Address e

portable P.A. and

City

1948
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CLEARANCE SALE

STROMBERG CARLSON %29 Amplifier
In original cartons.

List 557,75 ’r
Sl:lcsprice $28.81 i

Tops in tone quality
TOM THUMB CAMERA RADIO

Mike and phono in-
put. Includes tubes
2—85J7, 1 —5Y3,
|—5L6,

The perfect outdoor com-
panion, Personal battery
portable. Powerful 4-tube
superhet. Built-in loop, hi-
gain pickup, Full vision
slide rule dial. Reflex-type
camera. Uses standard 127
film. Compact unit 435" x
A" x 9%,”,

List $37.96
Sale price

$22.97

ELECTRO-VOX Intercommunication
System Complete with sub
station. Use as a
telephone, Con-
verse from house to
garage. From sec-
tion of house to
other. Ready for
use, incl. 3 tubes.

List $34.95 $10.97

Sale price
Superior #770 Pocket Size Volt-Ohm
Milliammeter
R ey Sensitivity—
| 1000 ohms per volt
Automatic zero adjustment {

6 A.C. VOLTAGE RANGES:
@ 15/30/150,/300/1500,/3000 YOLTS
| 6 D.C. VOLTAGE RANGES:
! 0.7.5/15/75/150/750,1500 YOLTS
WSCIs | . 0.C. CURRENT RANGES:
G I:# 0-1.5/15/150 MA 0-1.8 AMPS.
SRS | 2 RESISTANCE RANGES:

= 0-500 OHMS 0-1 MEGOHM |
Latest type D'Arsonval meter,
Streamlined plastic cabinet. Size—3!4"” x 574"
x 24", Complete with batteries, test leads,

instructions and guaranty. $13.90

Net price only
RADIO TUBES All new and guaranteed |

e,

6B8, Ken-Rad $ .19 IT4, unbranded $ .39
1626, RCA . ... .. .19 354, unbranded 39
6C4, Natl. Union .... .22 155 RCA .. M
6H6, RCA ... ... ... .32 6SH7, RCA oo A4
38Z5, Std. brand 34 12J5, RCA . ... ... 44
80, Std. brand .36 |4AT, Sylvania ..... 49
6J5, Sylvania .. .36 |4B8, Sylvania ...... .49
ILNS, Sylvania . .39 14Q7, Sylvania . .. . .49
37, RCA . . . .39 35Y4, Sylvania ... .. A9
2626, Std. brand .... .39 50L6. Std. brand 55 |

75003 VOLUME CONTROLS

10K, 25K, 50K, Yumeg, //2meq, Imeg, in the original
factory packed cartons in bulk, known makes, Claro-
stat, éenfralab, Stackpole, ete.

without switch with switch |

SALE PRICE 19€ aach € each

Mention size shaft desired and we will ship the actual |
size or the nearest to if.

GE, 12" PM SPEAKER, (aln. 5) 6.8 or mag. .....$6 95 .
12" SPEAKER BAFFLE, walnut cabinet L. 485
OUTPUT TRANSFORMER, matches S0L6 tube ... .29

AC-DC CHOKXE, 50 mils, 10 henrys ............ 29
100-ASST CONDENSERS, .001 to .02—600V ... 3,95
100-ASST SOCKETS, octal, loctal, min . ........ 3.95
100-ASSORTED RESISTORS, Y, watt .29

SALE PRICES EFFECTIVE THIS MONTH ONLY |

Don't Delay, rush your order in now

BROOKS RADIO DIST. CORP.

80 VESEY ST.. (Dept. A} NEW YORK 7, N. Y.

—Radio Business

VIDEO CODE RELEASED

The Association of Better Business
Bureaus recently released its ‘‘Recom-
mended Standards for the Advertising
and Selling of Television Receivers.”
Some of the high points follow:

A television set or receiver shall be
understood as meaning one capable of
receiving and reprodueing televised pic-
tures and accompanying sonnd, 1f a set
or unit or attachment will reproduce
television pictures only, without sound,
such fact shall be conspicuously stated.

Advertising shall clearly and conspic-
uously indicate whether the price ad-
vertised for a television receiver in-
cludes the cost of installation, antenna,
or other equipment, or service necessary
for reception of television, If an instal-
lation charge is quoted in advertising,
the charge quoted shall be the total
charge required of the purchaser for
assuring satisfactory reception on all
channels within range, unless otherwise
gtated.

When a statement such as “No Money
Down” is used in advertising, in refer-
ence to an installation payment plan, it
shall mean that the purchaser will not
be required to make any payment until
after the merchandise has been delivered
and installed, and no payment shall be
required until the first due date speci-
fied in the sales contract.

Claims as to performance shall be lim-
ited to known facts, and to the practical
performance of such receivers under
normal operating conditions, and to
those claims for which the advertiser
would be willingly responsible to the
individual purchaser.

When installation is performed by the
seller, the responsibility of providing
acceptable television reception rests
with the seller, restricted only by quali-
fications in advertising and selling state-
ments, or as defined in the service con-
tract or guarantee hy the seller or the
manufactuver,

Whenever program matevial which is
to be televised from motion picture film.
as distinct from divect televising, is re-
ferred to in advertising, such fact shall
be clearly and conspicuously disclosed.

If any reference is made to picture
size of direct-view television receivers,
the diameter of the television tube shall
he stated. It is recommended that the
size of the picture also be indicated by
approximate area by square inches or
dimensional measurements,

If the receiver is equipped with a
built-in screen enlarger, that fact shall
be conspicuously set forth. Any refer-
ence that is made to picture size of a
receiver having a built-in enlarger shall
also disclose the size of the picture tube.

-
RCA-SYLVANIA PATENTS

Arrangements have been completed
recently by which Radio Corporation of
America hecomes a licensee under some
two hundred radio and television tube
patents of Sylvania Electric Products,
Inc. The license runs for seven vears at
royvalties of three-quarters of 1%, but
not exceeding $200.000 in any one year.

www americanradiohistorv. com

ADMIRAL SALES AT PEAK

In a mid-year statement to stockhold-
ers, the Admiral Corporation and sub-
sidiaries of Chicago reported that sales
and earnings for the first six months
this vear hit an all-time high. Sales were
shown as $27,386,344 as against $21,-
518,786 last year, an increase of $5,897,-
558, Excluding sales to the government,
which in the first half of 1947 were
$3.409,355 as against no sales in the
similar period this year, Admiral civ-
ilian~sales more than doubled with an
increase of 51/, Net earnings were
$1,237.297 as against $854,456, an in-
crease of $328,841. Much of this gain
was registered during the second quar-
ter when earnings rose from $342,995 in
1947 to $706,887 this year, a jump of
1067, . Acquisition by Admiral early in
July of the electric-range manufactur-
ing facilities of the Pressed Steel Car
Company, Inc., strengthened the com-
pany’s line of products,

-
G-E REPORTS GAINS

General Electric Company reported
net income in the first six months of
1948 amounting to $54,602,339, as com-
pared with $42,802,075 in the first half
of 1947, Net sales billed set a new rec-
ord in both the first half and in the
second quarter. For the first half, sales
totaled $772,761,792, a vise of 297¢ over
the $601,342,810 billed for the same pe-
riodd a yeavr ago. Second-quarter sales
amounted to $406,803,802, & 19% rise
over the comparable 1947 quarter,

-
TV TUBE SALE INCREASE

Sales of radio and television equip-
ment, including electron tubes, totaled
$40,351,820 during the first quarter of
1948, the Radio Manufacturers Associa-
tion reported recently. Almost half of
these sales, or $18.053,969, went to the
U. S. Government, and $12,875,186 of
the federal purchases weve for radar
equipment. Production of cathode-ray
receiving tubes of the type used in TV
sets showed the greatest gain over the
corresponding period of 1947. Fiuvst-
quarter output this yvear of 170,430 was
more than three times the production of
the first quarter of 1947 when 51,214
such tubes were manufactured. Of the
1948 quarterly output, 158,706 went to
set equipment manufacturers. 10,742 to
users and distributors. 894 to the U.S.
Government, and 88 to export.

g

CANADIAN SALES DOWN

Canada’s radio set manufacturers
have recently been facing the bhiggest
production slowdown that they have
ever expericnced, but they saw one
bright light on their horizon: the fact
that two private broadcasters have ap-
plied for licenses for television trans-
mitting stations in Toronto and Mont-
real. The Canadian Broadcasting Corpo-
ration plans to review the applications
this Cctober.
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A New Car and Travel

c c Commercial
F Radio Operator
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IN A FEW SHORT WEEKS # 3 Vowve had any practical radio ex-

Get your license easily and quickly perience — an AIL i, Arnmny. Navy,
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N
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IFCC license. L Qﬁ' ‘ /V:{vou ; 1
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COACHING AND
TRAINING

Your FFCC ticket is recog

t

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
RC-10 Terminal Tower, Cleveland 13, Ohio

ks 3 K 3
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I Cll L
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yours
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ClEVElAND INSTITUTE UF RABI[] ElECTRUNICS l . heck for sncoliment tatormation wider €
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10CM. 3Cm. 1.2CM. SENO FOR MICROWAVE FLYER.

COAX CABLE

RG18/1°, %2 ohm linp. armored........

Rii 2970, twin coax. 125 ohmy i

RG 25 U, 5v ohin Irup hulse ¢able
ing mlmuc 17

RG 35,1, Y0 ohm unp. ‘Nmored
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Thousands of Radio Service Technicians are right! They've found
the way to quicker, easier, more profitable servicing. Join these
thousands of successful moncy-making Servicemen who have
switched to PHOTOFACT Service Data. Learn for yourself how
this accurate, easy-to-use, practical data saves you time, makes your
work ecasier, helps you earn more. PHOTOFACT gives you 100%
useful service data—every photograph, every diagram, every bit of
information helps you do a complete job. You owe it to yourself to
switch to PHOTOFACT. There'lt be a big difference in the time you
save and the bigger profits you'll earn every single working day.

PHOTOFACT VOLUMES
The Preferred Service Data

‘Bring your file of post-war receiver Service Data right
up 10 July, 1948! Here's the most accurate and complete
radio data ever compiled—preferred and used daily by
thousands of Radio Service Technicians. Includes: Ex-
clusive Standard Notation Schematics;i photo views
keyed o parts lists and alignment data; complete parts
listings and proper replacements; alignment, stage gain,
circuit voliage and resistance analysisi coil resistances:
record changer service dara, eic. Order Volume 4 today
—heep your Photofact library up-to-date—it’s the only
Radio Service Data that meets your actual needs!

Vol. 4. Covers models from Jan. 1, 1948 to July 1, 1948
Vol. 3. Covers models from July 1, 1947 t0 Jan. 1, 1948
Vol. 2. Covers models from Jan. 1, 1947 10 July 1, 1947
Vol. 1. Covers all post-war models up to Jan. 1, 1947

Your Price
Each Volume,
in Deluxe Binder

518>

1947 Record Changer Manual

Nothing like it! Complete, accurate .
data on over 40 post;war models.
Exclusive exploded views, photos
from alt angles. Gives full change
cycle data, information on adiust-
ments, service hints and kinks, com-
plete parts lists. PLUS—for the firsc
time — complete data on leading
Wire, Ribbon, Tape and Paper Disc
Recor%ers!(;%o pages; hard cover:
opens flai. Order now!

ONLY s anasansnnnanaeeees $495

Subscribe Regularly to
PHOTOFACT Folder Sets

Fﬂ Receiver Tube Placement Guide

Shows you exactly where 1o replace each
tube in $500 radip models. covering

FREE Cumulative Index

-"'"'co ps! Send for the FREE Cumulative Index to
10N - PHOTOFACT Folderscovering /i post-
war receivers up 0 the present. You'll
want this valuable reference guide to
the Radio Service Data preferred and
used by thousands. Helps you hn
Folders vou want quickly. Ger this Index
at vour Jobber or write for it today.

BOOST YOUR EARNING POWER!

Mail This Order Form
to HOWARD W. SAMS & CO., INC.

19

The Amazing
Radio Industry RED BOOK

Replacement Parts Buyer's Guide

NOW —stop wasteful hunting through doz-
ens of incomplete parts manuals. The RED
BOOK tells you what you need to know
about replacement parts for approximately
17,000 sets made from 1938 to 1948. In-
cludes complete, accurate listings of all 9
major replacement components—not just
one. Lists correct replacement parts made
by 17 leading manufacturers—not just one.
Covers original parts numbers, proper
replacement numbers and valuable instal-
lation notes on: Capacitors, Transformers,
Controls, 1F Coils (including Peak Fre-
quencies), Speakers, Vibrators, Phono-
Cartridges. Plus—Tube and Dial Light
data for each receiver, and Barttery re-
placement daia. Get a/l the right answers
in the RED BOOK. 440 pages, 539
8% x 11;sewed binding. ONLY ..

=

d the

OCTOBER,

1038 to 1947 receivers. Fach wbe lay-
out is illustrated by a clear, accurate
diagram. Saves time—eliminates risky
hil(-ar;d-.méss n:iexhods. 192 pages. com-
pletely indexed.

sy 5125

Dial Cord Stringing Guide

Tke book that shows you the one right
way to string a dial cord. Here, in one
handy pocket-sized book, are all avail-
able dial cord diagrams covering over
2300 receivers, 1938 through 1946.
Makes dial cord restringink  ¢400
jobs quick and simple. ONLY .. l

PER SET, ONLY . .. ... .. NaPI€. . eeessssassssramsssssssssrrssssassccccnacs
Address.co.oioiene.. fietiesesssessennrrerenanras

HOWARD W. SAMS & CO., INC.
Cityeeiiinnns e PN 177 R

Here's the most accurate and com.
plete Radio Data ever compiled—
issued regularly two sets per
month. Keeps you right up-to-the-
minute on all current receiver pro-
duction. Packed with extra help—
full PHOTOFACT data on Auto-
matic Record Changers—com-
munications receivers—amplifiers
—plus new PHOTOFACT Tele-
vision Folders—exclusive, uniform
coverage of popular Television
Models, data proved best by ac.
tual service clinic experience. Sub-
sceibe at your Jobber today, for
regular monthly issues. s'|5°

INDIANAPOLIS 7, INDIANA

1948

wwWw americanradiohistorv. com
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2924 E. Washington St., Indienopoelis 7, Indiana

My (check) (money order)for $........ enclosed.
[ Send the RED BOOK. $3.93 per copy.

send PHOTOFACT Volumes in DeLuxe Binder:
0O Vol 4.0 Vol. 3.0Vol. 2.00Vol. 1 {($18.39 each).
[ Automatic Record Changer Manual, $3.95.
[ Tube Placement Guide, $1.25,

0O Dial Cord Stringing Guide, $1.00.
O Send FREE Photofact Cumulative Index.
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Are you Building a Business
...0r Burning your Bridges?

Would you patronize a dentist who filled your teeth
with plaster of Paris?

Would you trust your children’s lives to a doctor who
prescribed cut-rate pills?

Your business, too, is built on crus- pared with your investment in your
tomer confidence! And your reputa- reputation.

tion is too valuable to risk with That’s why we say— YOUR CUS-
inferior or unknown products. The TOMERS AND YOUR REPUTA-
cost of the parts you use in the aver- TION CAN AFFORD ONLY THE
age repair job is insignificant com-  BEST!...SPRAGUE.

*KOOLOHM

CAPACITORS

SPRAGUE PRODUCTS COMPANY, North Adams, Mass.

JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF SPRAGUE ELECTRIC CO,

for d SPRAGUE

Re ‘:“:'h Know You're Righes
d

The superiority of the new Sprague tvpe TM High-Tempera-
ture Molded Paper Capacitors didn’t happen by chance. You
can use this better unit in your work today only because of
more than four years of intensive rescarch and one of the
largest retooling programs in Sprague’s history. That's why
we can say “The First Truly Practical Molded Paper Tubulars
are Sprague TM's”—and it is also the reason you can use
them on any job with confidence and pride.

¢ Highly Heat Resistant * Conservatively Rated

® Moisture Resistant * Small in Size

* Non-inflammable * Mechanically Rugged
+ Completely Insulated

RADIO-ELECTRONICS for
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Editorial

After 20 years.
RADIO-CRAFT
takes new name

By HUGO GERNSBACK

title of RADIO-CRAFT no longer refiects the editorial

content of the magazine, When the publishers finally

decided that a change was to be made, it was felt
that, since the magazine first and last belongs to its
readers, if any change was to be made they should have
a say in any contemplated new title.

FOR some time past it has been apparent that the

Accordingly, a letter was addressed to a representa-
tive group of RADIO-CRAFT readers scattered through the
forty-eight states of the Union. The following is an
excerpt from that letter which the writer addressed to
subscribers last March:

“When in 1929 I started the magazine, the name
RADIO-CRAFT was a ‘natural.’ At that period, radio was
mostly constructional set building, amateur radio, etc.
—a craft, in other words. But times have changed—so
has radio and so has RADIO-CRAFT.

“The name today is a misnomer. On the cover since
1943 we print our slogan: ‘Radio-Electronics in All Its
Phases,” and we wish to keep up with that definition.
Indeed, we have great future plans for the magazine—
more pages, color pages, many more departments, fully
to justify our slogan.

“But the present name does not reflect the slogan.
Many technical readers, engineers, the radio industry,
advertisers, new readers—all have the impression that
RADIO-CRAFT is still only a ‘How-to-make-it’, or a set-
builder’s magazine, because the title says so! Hence the
absolute necessity for change in name.

““Well,’ you may ask, ‘why don’t we go ahead and
change it?” The answer is: We don’t know which name
to choose! We have a list of names, many of which
sound good to us—but how do they sound to you, the
reader? We are too close to the picture to judge, and
besides we build the magazine, but we are not its read-
ers. No magazine staff ever is competent to take a de-
tached view of its product. .

“3o we come to you and ask for your help in choosing
4 new name for pour magazine—a name that will fit
the magazine better than the present one.

“We here at RaDIO-CRAFT feel that we do not have
the right to change the name of your magazine without
first asking the advice of a representative cross section
of our readers, particularly our older readers.”

To the letter was attached a sheet listing twenty-three
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titles. Our readers were asked to vote for the one they
preferred and which appealed most to them. On the blank
was a space for first, second, and third choice. Readers
were asked also to suggest a title of their own which was
not included in the list of twenty-three titles listed.

The first voting blanks were received on March 29. The
final ones on April 26. The first day’s votes totalled 776,
the choice being RADIO-ELECTRONICS. Subsequent re-
turns did not affect this choice in any particular, Rapio-
ELECTRONICS keeping the lead from the first day until
the final ballot was received. Only seven of the twenty-
three sugwested titles were runners up to Rapio-ELEC-
TRONICS. These follow: 2. Rapio SCIENCE, 3. RADIO-
TRONICS, 4. RADIONICS, 5. RADIOVISION, 6. RADIO WORLD,
and 7. RADIOTELEVISION.

The vote for first choice came out as 58.8% in favor
of RaD10-ELECTRONICS. The balance was broken up and
scattered among the seven runner-up titles.

A large percentage of the returns were most enthusi-
astic about the title RADIO-ELECTRONICS; again these let-
ters out-puiled all other recommendations.

At this point may we take the occasion to express our
most sincere thanks to that great legion of our readers,
who took the trouble to vote for the new title, as well as
the hundreds who wrote long, constructive letters and
their reasons for voting their particular title.

You will no doubt have noted that the change from
RADIO-CRAFT to RADIO-ELECTRONICS was not sudden. 1t
took four months to make the change. Beginning with
the July issue the words “RADIO-ELECTRONICS” were fea-
tured underneath the old masthead, which from then on
kept increasing in emphasis while the old title RabpIo-
CRAFT kept shrinking until with the present issue the
change is complete. We believe that the new title RaDIO-
ELECTRONICS euxpresses the contents of the magazine
more accurately than conld any other title.

Radio-Electronics is a tremendous force in our pres-
ent civilization. Yet, the radio-electronic age has only be-
gun—it is still in its merest infaney. No man can tell
the wonders still ahead and the discoveries still to be
made in the radio-electronics field.

RADIO-ELECTRONICS magazine will continue to grow
apace with the advance of its art—ic will chronicle from
month to month the latest advances from all over the
world as fast as the printed word can bring these ad-
vances to you.

www.americanradiohistorv.com
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Occupying the entire trailer front end, this horn is limited only by the power feeding it.

tem. It is possible, however, to de-

sign a more efficient loud speaker
by using a suitable air-coupling system
consisting of a horn or baffle.

The ecomplete loud speaker is composed
of (a) the diaphragm, (b) the driving
unit and (c) the section which is least
considered by most PA men, the air-
coupling system,

For mobile operation the weight and
physical size of a loud speaker are very
important. All these factors affecting
the final results were considered in the
construetion of this mobile loud speaker
system, designed and built by the writer.

There is a practical limit for ease of
portability to the size of loud speaker
projectors. In this system the size was
limited to the tow end and right side of
an ElCar 18-foot house trailer, as shown
above. The lower frequency limit is
approximately 35 cycles; excellent high-
frequency projection is obtained up to

HE loud speaker is the most inef-
ficient unit of a public address sys-

6,000 cycles since the projectors have
exponential characteristics.

The next problem was to select some
type of construction which would not ex-
ceed the weight-carrying limit of the
trailer. The designer chose the air-
plane-rib structural method of obtain-
ing rigidity with minimum weight. The
rib structure had to be of sufficient
strength to prevent vibration at its own
resonant frequency,

Tests indicated that % -inch-thick
tempered. Masonite would be satisfac-
tory when reinforced with ribbing over
its entire length. Clear white pine lum-
ber was selected for the ribbing because
of its low weight and because it is easy
to work into shape.

The problem of securing these white
pine ribs in place was solved by using
shingle nails, which, with the proper
amount of lumber, give sufficient
strength and insure maintenance of the
shape of the projectors. Wood screws
and bolts were used only where neces-
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peaker

Wirth a good ampli-
fier, this unit can
be heard t(wo miles

By PAUL H. THOMSEN

sary for added strength, Considerable
care was taken to make sure each
shingle nail was driven into solid wood,
for a loose nail might cause rattles or
flexing. To avoid chipping, nails were
never driven in near the edge of the
Masonite.

One of the first and most important
requirements of this mobile loudspeaker
is that the roof of the trailer be abso-
lutely waterproof. Any rotten lumber
on the trailer must be replaced. If the
roof leaks, it won’t be long before boards
will become loose and distorted; nails
will not hold fast in rotten lumber.

Clear the trailer of all cabinets, par-
titions, and doors. Leave the housing
over the wheel wells and leave the heat-
er if one is provided and if it does not
fall within the projector area.

The following quantities of clear
white pine will be needed to build the
mobile loudspeaker:

Quantity Length Size
(Feet)

1 12 2x 4

1 8 1x 6

1 12 1x12

60 8 1x 4

10 10 1x 4

e By

~
_

———

TOP VIEW
Shl> SPEARER UWIT MOUNTING RACA

FAZFB - FILLERS

Fig. 1—Floor plan of triple speaker systam.
RADIO-ELECTRONICS for
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Material below will also be required:
10 sheets Y%-inch tempered Masonite,
t x 10 feet
7,000 shingle nails, about 1 inch long
2 dozen 1%-inch No. 10 blued wood

sCrews

Fig. 2—How the six speakers are mounted.

1 gross %-inch No. 6 blued wood
SCrews
12 square yards of canvas

6 Rola type G12 or equivalent 12-inch,
20-watt loudspeaker units

1 quart quick drying enamel

5 Ibs. window putty

Remove the inner wall of the trailer
cavefully within the projector area and
make a careful study of all bracing so
that all of it which can be used will be
left in position. Park the trailer on a
level plane, and remove the wall of the
trailer through which the projectors are
to extend. Use a saw and do not cut into
the canvas top. See Fig. 1 for the floor
plan and the size of the opening re-
quired. Be sure to provide vertical sup-
ports for the roof of the trailer. This
will give yvou easy access to the section
of the trailer where you will do most of
vour work.

Point X in Fig. 1 is the point where
you should drive a nail from which all
measurements should be made. With
paint, mark all the dimensions on the
fioor exactly to scale. The speaker-unit
mounting rack should be outlined on the
floor and then the two outer walls of the
projector. These dimensions are fixed
and can be usced as the working edges.

Next draw the floor lines of the inner
vertieal walls (A and B) of the two out-
side projectors. Remember that the di-
mensions given are the final values after
the Y-inch Masonite has been added
over the ribhed structure. The openings
for the speaker cones are 10 inches. The
contours of the tillers A and B should be
roughly drawn, using the approximate
maximum filler thickness of 7% inches
as a starter.

A line should be drawn from Point X
to the right front corner of the trailer,
This line will be the center line for the
center projector. From this line all
points can be found for the left and
right vertical walls of the center projec-
tor. Two 2 x 4 vertical roof supports
should now be installed to carry the full
weight of the roof of the trailer at this
corner.
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Fig. 2 shows the wooden mounting
rack for all six loud speakers. Each pair
of speakers is mounted on a piece of
clear white pine lumber cut to the di-
mensions shewn in Fig. 3. These three
pieces are then mounted on the two
pieces of white pine shown in Fig. 4.
Prior to their installation within the
trailer, all these pieces are screwed to-
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Fig. 3—Detail of one of the speaker boards.

gether for maximum strength. The six
speaker-cone openings are covered with
ordinary window screening to prevent
anything from damaging the cones. This
screening is tacked on.

It is suggested that you do not install
the speaker units until you have com-
pleted all the carpenter work on the
entire installation. However, the speak-
er mounting rack may be screwed to

Fig. 5—This top view of the horns shows the construction details and framing exceilently.
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the floor and left wall of the trailer.
Then all floor markings should be com-
pleted.

Fig. 1 shows clearly that the ribs are
closer near the speaker mounting rack
than at the trailer walls. This is because
the diaphragm of the speaker places
more pressure on the walls in this area
of the projector.

The ribbing is positioned every 6
inches up to the 30-inch rib. The ribbing
in this area may be 2 x 2's or 1 x 4’s
with the thin sides facing the projector
wall. Seldom were more than two ov
three nails used to hold each of these
members in place. However, it is most
important that each nail be of sufficient
size and length to insure strength. At
this stage of construction each inember
or vertical rib should withstand a hori-
zontal pull of at least 100 lbs. without
showing a tendency to break loose.

The vertical and top ribs are essen-
tially the same, but it was desirable to
use a separation of ¢ inches for the rib-
bing on the bottom surfaces, This in-
sured adequate strength for supporting

r—-— 12-378"
_l_

MARE 2 PIECES

X

Fig. 4—Speaker board top and bottom pisces.

several boys and the builder during the
construction and painting.

The designer of this mobile loud-
speaker found that a tolerance of *
1/32 inch was permissikle up to a dis-
tance of 18 inches from the loud speak-
er mounting hoard. This could be in-
creased to % inch at 36 inches. Where
possible, a tolerance * 14 inch was
held at 48 inches and 60 inches. Beyond
this limit the contour was modified as
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rapidly as the Masonite would permit
without cracking to fill the opening in
the trailer, as shown in the photographs.

Remem.ier that the sound pressure on
the surfaces of the projector is great-
est near the loud speaker mounting
board. For that reason extreme care was
taken to fit the pieces properly. This
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Fig. 6—Sidewall plan of the projector horns,

close fitting requires well-seasoned wood
and careful nailing. Clamps were used
during the nailing of the vertical ribs.
It was found very convenient to use a
piece of steel about 1 x 2 x 5 inches as
a back stop when nailing into sections
of ribbing that appeared to be springy.

Fitting the Masonite

After the vertical ribbing is finished,
the vertical shects of 1%-inch tempered
Masonite may be fitted in place. For con-
venience in handling, the pieces nearest
the loud speaker mounting board should
be not more than 30 inches long. The
portion. for the vertical panel contact-
ing the loud speaker mounting board
should be screwed on. Use 3%-inch No. §
blued wood screws for additional
strength, The screws are placed in clear-
ance holes spaced about 1 inch apart.
The vertical s‘l;heets of Masonite are at
least 4 inches above and below the esti-
mated upper and lower horizontal sur-
faces of the projector (see Fig. 6). Pen-
c¢il marks should be placed on the verti-
cal ribbing approximately where the

upper and lower surfaces will fall, How-
ever, the horizontal center line on each
side of the three projectors should be
drawn in first to give a working line.

Since you have now covered the hori-
zontal center lines on all of the vertical
ribbing, it becomes necessary to draw
this line on the inside surfaces of the
three projectors. From this line draw
again the upper and lower surface lines
on the tempered Masonite. Make them
clear. Now proceed to nail, above the up-
per line and below the lower line, a 1 x 4
white pine side mounting rail. If, due
to the curvature of the side walls, you
cannot fit the 1 x 4 close to the side wall
through its entire length, cut it into
shorter pieces (see Fig. 5). However,
be sure that each piece is securely
nailed to the vertical ribbing. It will be
hecessary to curve the lower edge of
the upper mounting rail and the upper
edge of the lower mounting rail to keep
within the tolerances specified.

Fig 7—Construction detail of filler wedges.

To the upper and lower side mounting
rails are toe-nailed horizontal 1 x 4
white pine supports. A minimum of 4
nails was used at the ends of the pieces.
The inner edges of the pieces were
shaped to follow the contours of the top
and bottom surfaces.

As in the case of the vertical panels,
small sheets of Masonite were shaped
to fit in place to form the upper and
lower surfaces of the projectors. To pre-
vent rain from running down the top,
a 2-inch strip of canvas is hung over the
upper edge of the outer wall of the trail-

er.

Inside the truck. The 230.watt amplifier is at left, the turntable and preamps at right.

www americanradiohistorv. com

The space between the pairs of loud
speaker units is effectively removed, in
so far as the load on the diaphragm is
concerned, by placing a tiller of two
sheets of tempered Masonite between
two or, preferably, three 11-inch wedges
made of 1-inch clear white pine and then
nailing all the pieces together and to
a 1 x 10-inch crosspiece 2 inches wide, as
shown in Fig. 7.

Previously it was pointed out that a
tolerance of only * 1/32 inch was per-
missible. It is equally important to seal
the corners of the projector near the
diaphragm of the loud speaker where
there are great pressures. Regular win-
dow putty or plastic wood may be used
when the Masonite is dry.

The last job is installing the loud
speakers. All the voice coils are con-
nected in parallel, and the fields are so
connected that all voice coils operate
in phase.

The amplifier equipment was mounted
in the rear of the trailer. Bear in mind
the importance of balancing the weight
on the trailer for ease of handling and
greater safety. The gasoline-driven gen-
erator was placed in rear center to re-
duce the weight placed on the tow ball
of the car. The operating table, pream-
plifier and equalizer rack and turntable
were placed along one side of the trail-
er, with the main amplifier on the other
side,

The photograph below shows the audio
equipment within the trailer as viewed
through the rear window. The 4-channel
preamplifier, the Tonalizer or equalizer,
the 8-day clock, turntable (recorder) all
are in back of the microphone which is
located on the operating table. The large
power amplifier is located on the left.
The monitor loud speaker can be seen
in the upper left partition above one of
the projectors.

Amplifier equipment

The power amplifier for this PA sys-
tem should be able to deliver at least
100 watts of audio frequency over the
frequency range of 30 to 6,000 cycles
with relatively low total harmonic dis-
tortion. Tests indicate that distortion
should be less than 5% at full power
output. The equipment illustrated is
capable of delivering 230 watts, class
AB operation.

The full significance of the expression
“Mobile Loudspeaker” will strike you
when you get your first stationary PA
Jjob. Then and only then will you realize
you need about 500 feet of microphone
cable to permit placement of this speak-
er, not up on a telephone pole, but out
in the lot several hundred feet away
from the gathering. The relatively high
projector efficiency along with good fre-
quency response will insure not only
adequate coverage of the immediate
gathering but of several complete
blocks.

The designer would like to suggest a
500-chm T-pad on a 75-foot cable as a
remote volume control. This permits
anyone to monitor the volume from out-
side the walls of the trailer, more or less
as it is heard by the audience.

RADIO-ELECTRONICS for
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A convenient table lists 10 important
features of 18 modern amplifiers. The
text explains how to use the ratings.

HE accompanying table gives vital

statistics on a representative group

of commercially available ampli-

fiers. A number of varied types are
presented, phonograph amplifiers for
the home, high-power PA units, and
two - chassis preamplifier-power-ampli-
fierr combinations.

In selecting an amplifier, the purpose
for which it is to be used should be
kept in mind. That will insure that the
quality of the unit chosen is high enough
and—what can be just as important—
that extra money is not spent for a
higher-quality amplificr than necessary.

For phonographs in homes the pickup
to be used (and the loudspeaker) should
be considered, If an inexpensive crystal
is the customer’s choice or if he intends
to buy a limited-range speaker, there
is little point in paying for an amplifier
flat to 20,000 cyeles. If, on the other
hand. the buyer is a discriminating lis-
tener who is willing to spend enough
money to get a wide-range dual loud-
speaker system and a modern magnetic
pickup. he should not saddle himself
with an amplifier that droeps at the
high end of the audio band. Pay atten-
tion to the harmonic distortion ratings,
too. Even though moderate amounts of
distortion may not be obvious to the ear,
auditory fatigue, a condition which
makes the higher tones appear to he
unpleasant, will set in after a period
of listening. No exact figure is worth
anything in judging how much auditory
fatigue will oceur because different per-
sons will he affected differently. In any
case, for high-quality results, use an
amplifier with the lowest possible distor-
tion rating,

Harmonic distortion is a percentage
figure which indicates how much har-
monic energy will be developed when a
pure sine-wave tone is fed into the am-
plifier. The distortion results from non-
linearitics such as tubes which do not
operate entirely on the straight portion
of their characteristic curves, grid recti-
fication, and unsymmetrical operation
of push-pull stages, Some harmonic dis-
tortion is always present, largely be-
cause nothing in life is ever perfect,
A total of 57 ig usually defined as the
maximum for high-fidelity amplifiers,
hut lower values are preferred.

Intermodulation is another type of dis-
tortion arising from nonlinearities, It oc-
curs when two input sine waves produce
sum and difference of beat frequencies.
Beats will not be produced unless there
is nonlinearity in the amplifier. If they
are, the cifect is one of creating new
tones within the amplifier itself and
feeding them to the speaker along with
the original sounds. This is certainly
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not fidelity. Most manufacturers do not
give intermodulation ratings, so they
were omitted from the table. In general,
an amplifier with low harmonic dis-
tortion is likely to have comparatively
little intermodulation.

In choosing an amplifier for PA work,
the frequency response and distortion
may or may not be important. Where
the unit is to be used only for voice it
is uneconomical to purchase a high-
quality system, The same may hold true
when it is to be used only for back-
ground musi¢, as in a restaurant or
hotel lobby. Volume controls are often
turned down in these locations so that
the music is not too obtrusive, or a.v.c.
may be used.

Where live music is to be amplified
high fidelity is usually demanded. Here
distortionless reproduction through a
flat amplifier is much preferred. But
the loudspeakers in use may be a limit-
ing factor, so much so that it may not
pay to spend any extra money necessary
for response heyound 8,000 or 10,000 cy-
cles. On the whole, a serviceman who
rents PA systems to various organiza-
tions will do well to have a high-quality
unit, sinee quality will be needed in
many applications.

Because of the well-deserved popu-
larity of modern magnetic pickups,
many of the amplifiers listed have input
channels especially designed for them.
These inputs have a higher gain than
normal phono channels and some have
the necessary 6-db-per-octave bass boost
equalization. Some of the units which
have magnetic pickup inputs are the
Bell 2122, Altex A-323B, Newcomb
HLP-14, Fisher, Concord 2-131, and the
Masco MA-25EX. Almost all of these
have either fixed bass equalization or
variable controls.

The table indicates what type of
equalization control is available with
each amplifier. The buyer of a unit for
almost any use other than in a broad-
casting station will do well to look for
hass and treble boost and cut controls.
While a permanent flat response might
appear to be most desirable for high
fidelity, there is no denying that most
microphones and loudspeakers are not
lineay. In addition, the room in which
the sound is heard may be unsuitahle,
If, for instance, it has simoeoth unbroken
walls, high tones will bounce around and
may be very unpleasant to the ear. The
only reasonable thing to do is to attenu-
ate the highs. High-frequeney cut also
helps to reduce acoustic feedback and is
necessary in matching the curves of
most records for playback.

Bass boost is necessary too, in play-
ing records with a magnetic pickup.

www.americanradiohistorv.com

Bass attenuation will usually increase
the clarity and understandability of
speech.

All amplifiers which have variable
equalizers or tone controls should have
some mark on each equalizer dial to in-
dicate the proper setting for flat re-
sponse. Information {rom the most man-
ufacturers did not mention this point
but seme of the amplifiers do have dots
or zero marks to indicate the flat set-

The Brook amplifier teatures separate preamp.

tings. When this point is not marked,
a frequency run in the-shop, using an
audio oscillator and an output meter
connected across a dummy load resistor,
will enable the owner of the unit to
make his own indicators. Spots of cod-
ing paint or red nail polish are con-
venient, and may be purchased easily in
the very small quantities needed.

Several of the amplifiers have par-
ticularly interesting features. In the
past most smaller amplifiers (with out-
put power under 25 watts) were de-
signed for small PA jobs and were not
of high quality. Recently, much more at-
tention has been paid to the phonograph
enthusiast. Amplifiers with living-room-
size outputs are heing made to the high-
est standards. One of these is the Brook
10C3. The power supply and power
amplifier are on one chassis which may
be hidden away in a cabinet or a closet.
The smaller unit contains the preampli-
fiers and all controls. It is attractively
designed to be placed at some convenient
spot in the living room. The low-im-
pedanee line hetween the two units can
e of any reasonable length. Incidental-
ly, intermodulation ratings are given
on the Brook amplifier. The maker’s
data sheets show only 1.69% at the full
30-watt output. an extremely low figure.
Whether or not this is due to Brook’s
policy of using only low-mu triodes
throughout is a matter to be thrashed
out hetween the two schools who hold
(a) that all multigrid tubes distort and
(b) that multigrid tubes need not dis-
tort.

One of the most respected high-fidel-
ity amplifiers is the Altec Lansing
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A-323B. Though the circuit is fairly
standard, Altec claims that its special
output transformers make a good dea!l
of the difference, The unit is being of-
fered now as a kit which includes the
power and output transformers, the
equalization coil, and a punched chassis
and complete set of schematic and pic-
torial diagrams,

The RCA SP-15A is a complete por-
table system. The microphone, a desk
stand, and the amplifier all fit into spe-
cially built pockets in the case and the
speaker is mounted in the cover. The
higher-power amplifiers are not usually
small or light enough to fit into a case,
s0 must be carried separately.

The serviceman who goes on many
portable PA jobs will find it useful to
make (or have a carpenter make) a
special case for PA equipment., Ingenu-
ity in making specially-shaped compart-
ments and brackets for the various ac-
cessories wiil pay off in convenience.
It is neither pleasant nor impressive to
arrive on location entangled in miles of
loose cable and carrying several objects
in each hand, pockets bulging with more
equipment,

Some of the amplifiers offered have

built-in volume expanders., The Knight
20-watt unit is one of these. The maker
states that, contrary to the practice in
most amplifiers, the degree of expansion
in the Knight is not affected by the set-
ting of the volume control. This may be
a great convenience to listeners who
turn down the gain momentarily to hear
the doorbell or answer a question and
find that the expansion control has to
be reset.

Aniong the amplifiers listed which fall
into the high-power class are the ACA-
58D (52 watts) and the Ward Airline
45- and 90-watt jobs. The latter consists
of either two or three separate units
in a single metal cabinet, The preampli-
fier and one 45-watt power amplifier
are furnished for the 45-watt system.
To double the output power a second
45-watt chassis is added. Each power
stage uses six 6V6-GT’s in push-pull
parallel. Two photos show how the pre-
amplifier and power chassis are mount-
ed. The preamplifier terminates in 600
ohms and a volume-indicator meter con-
nected across this appears on the front
panel.

Very few amplifiers provide various
steps of fixed equalization selected by a

switch, as does the Newcomb HLP-14.
This is in addition to variable tone con-
trols. The switch has positions for rec-
ords with various amounts of surface
noise. No curves are given but presum-
ably the switched equalizer affords prop-
er compensation for the record charac-
teristic plus some extra high cut in the
“noisy” positions. In addition to the 14-
watt amplifier listed in the table, New-
comb offers a similar amplifier with 30
watts output, the KXLP-30,

The Fisher amplifier incorporates the
famous H. H. Scott Dynamic Noise Sup-
pressor. Various refinements are added,
such as separate electron-ray tubes to
indicate action of the gates, and two-
chassis construction. Three inputs can
be accommodated but only one at a time.
The desired one is selected by a panel
switch. There are five controls associ-
ated with one form of tone control or
another, enough to give any listener free
rein in suiting the musical balance to
his tastes.

The Masco 25-watt amplifiers are of-
fered with (MA-25HF) or without
(MA-25EX) a built-in expander. The
same features are offered in 12-watt
units, MA-12HF and 12EX.

AUDIO AMPLIFIERS

Mfr. & Power Harm, Output Output Frequency Phono Inputs| Mic. Inputs Eqnall'urs Remaorks
Model output dist. imped. stage response No.| Goin No. Gain (type)
(watts) (%) (ohms) {cycles) (db) (db)
Altec A-323-B 15 2 2.5-24 p-p 6L6-G 20-20,000 | 117 use hi-gain bass boost avail. in
+1db 1 77 phono input treble cut kit form
Amp. Co. of Am. 52 S 2-500 p-p-por 30-15,000 1 79 3 124 bass and
58D 6L6-G (4) +1 db 1 107 treble cut
Audar BMP-25 20 5 4,8 p-p 6L6-G 50-14,000 1 65 1 110 treble cut operates on
+2.5db 117 v. a.c.
or 6 v. dc.
Bell 2122 10 3 3.4-18 |p-p 6B6-GT 30-15,000 4 [60-80 0 | ... bass and trebie no mixers
+0.75 db cut ond boost
Bogen PH-10 10 5 3.2,8 p-p 6V6 40-15,000 1 72 0| s bass ond trebie
=1 db boost and cut
Brook 10C3 30 1.3 1.5-500 p-p 2A3 20-20,000 1 100 O | weee bass, treble separote
+0.5db 3 80 preomp chossis
Fisher 20 1 8,16 p-p-par 20-20,000 bass and treble dynomic noise
b 1C5 +1db cut and boost suppressor
Knight 20 2 4-500 p-p 6L6-G 20-20,000 ] 78 o | ... bass and trebie buiit-in
(Allied 93-103) +1db cut and boost expander
Lotfayette- 10 2 2-500 p-p 6V6 30-20,000 | 1 bass and treble
Concord 2-131 +1 db cut and boost
Lafayette- 60 5 4-15 p-p 807 30-12,000 1 85 2 120 step-type
Concord +2db
Mosco MA-25EX 25 5 4-500 | p-p 6L6-G 30-20,000 1 90 1 120 | boss and treble buitt-in
+1 db Il _?8 cut ond boost exponder
1 75
Newcomb HLP-14 14 5 3-500 p-p 6V6 30-15,000 1 90 0| ... bass boost trebie | outomotic bass
+1 db 1 109 cut ond boost compensation
RCA MI1-4297 40 2.5 4-250 p-p-por 30-10,000 o |... 2 s bass cut 2 more inputs
(voltage amp) 6L6 +1db may be odded
with MI[-4288
(power amp)
RCA SP-15A 15 S 4-250 p-p 6V6 50-10,000 1 75 1 114 high cut portabie
1 100 ond boost
Rek-0-Kut R-SA S 5 8-500 p-p 6K6 50-15,000 2 76 1 125 treble boost for
+1db and cut recording
Setchell Carlson 25 0.5-500 p-p 6L6 60-10,000 1 87 4| 138 treble ond tone controé for
PA-T22 +1.5db bass cut each chonnel
Stark 20 5 4-500 p-p 6L6 50-12,000 ! 78 21120 trebte cut Cabinet-top
+2db phono avail,
Word 45 2 1.4-600 p-p-par 50-15,000 2 74 4 | 110 | bass ond treble 90-watt
6V6 (6) +7 db cut and boost model avail.
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Modern Crystal Phono Pickups

Crystal pickups are still most popular

RYSTAL pickups are still by far
the most popular for home phono-
graphs, probably because they
are inexpensive and have high

output. In higher-priced equipment the
magnetic types are gradually replacing
crystals but, since magnetic output is
low, a preamplifier usually must be add-

The ceramic crystal pickup made by Sonotone.

ed. making the replacement job more
than just a few minutes with a screw-
driver.

Most crystal types differ only in the
shape of the cartridge. The frequency
response of the usual crystal gives me-
dium to low fidelity because of an abrupt
cutoff between 4,000 and 6,000 cycles
and a number of peaks and valleys in
the response curve. Theoretically, an
ideal crystal has smooth response from
ordinary records, tapering off smoothly
in the upper register. The taper can be
removed with simple RC networks. The
Brush PL-20 is a good example of this
type of erystal. Its cost, however, is far
greater than that of the ordinary type
of erystal pickup.

High-fidelity crystals, however, are
making a comeback. The new Columbia
LLP (leng-playing) Microgroove records
are made with a frequency curve that
approaches the ideal crystal character-
istic closely, The first available record
player for playing the Microgrooves was
made by I’hilco in collaboration with
Columbia engineers and uses a crystal
pickup. Claims for the player (which
also is sold under the Columbia label)
state that the pickup will reproduce the
Microgrooves idcally. Probably an R-C
compensation network is included.

Astatic also produces a crystal pick-
up (FL-33) for Microgrooves. Like the
Philco unit, the arm is constructed for
stable operation with only 6 grams
needle pressure. The crystal gives ap-
proximately 0.5 volt output, even with
the smaller modulation present on the
new records. Another maker of Micro-
groove pickups is Shure with its 900MG.

The Duotone Company has recently
announced that their Star Sapphire and
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Shockproof Nylon needles will be avail-
able with .001-inch points. Buyers of
these should heed Duotone’s warning that
the new needle-point radius is not the
only requisite for playing Mierogrooves,
The low needle pressure and the 33 1/3-
r.p.m. turntable are essential. In view of
modern research it is doubtful, too,
whether any pickup using a conven-
tional chuck to hold removable needles
will afford the best fidelity.

The Rochelle salt crystal is affected
by humidity, and its life may be short-
ened for that cause, especially in damp
climates. A newer development, the P-N,
or anumonium dihydregen phosphate
crystal is more durable, The P-N crys-
tal is not damaged by high tempera-
tures or humidity. Crystals have been
demonstrated after immersion in boiling
water.

Another new development is a ceramic
crystal material composed of titanates
of barium and other minerals. These are
the high-dielectric ceramics used in
small capacitors. Not all the properties

- - )
Electro-Voice Torque-Drive uses lever action.

of the titanate compounds have been
fully explored as yet; therefore it is
difficult to prediet the possibilities of the
new material. Advantages claimed by
manufacturers of the new type pickup
are low needle pressure, elimination of
needle talk and wider frequency re-
sponse,

The cartridge is much smaller than
the Rochelle-salt type. This is said to
permit a mechanical construction which
causes less distortion, as well as lending
itself to better design of the pickup arm.

Electro-Voice has developed a “torque
drive” crystal pickup. Its stylus is
coupled to a harness arrangement
which, by lever action, distorts the erys-
tal. (See illustration.) The harness is
built so that vertical stylus movement
produces no output, eliminating one
source of surface noise. The lever action
multiplies the torque imparted to it by
the moving stylus so that lateral com-
pliance iz much increased. The response
curve furnished shows a fairly smooth
constant-amplitude response to 10,000
cycles.

www.americanradiohistorv.com

Judging from the literature circulated
by manufacturers, few crystal pickups
today use the old standard steel needles.
Some, such as the RCA Silent Sapphire,
have permanent sapphire or special al-
loy-tipped needles built into the cart-
ridge, but most offer cartridges with
replaceable needles of their own special
design. Many of these have “knee
action,” meaning that they are bent so
that they have enough vertical com-
pliance to eliminate any noise that
would result from vertical irregularities
in the record surface. Unfortunately,
this usually adds some lateral compliance
as well, adding slightly to the droop in
the high-frequency response. The knee
action does a great deal, however, to-
ward reducing needle talk, direct acous-
tic radiation of record modulation, and
noise.

Many of the new crystals are
equipped with needle guards. These usu-
ally take the form of small spring-metal
extensions or knobs on the lower surface
of the cartridge case. When the knee-
action needle hits the record too hard, it
yields and the guard takes up the shock.
One maker, Webster Electric, has rede-
signed the cartridge mounting for this
purpose. The entire cartridge is spring-
clipped into a special pivoted mounting
screwed to the arm. Its normal position
is at an angle to the record surface, as
the drawing shows. When the pickup is
dropped accidentally or is in any way
subjected to a pressure greater than 2.5
ounces, the front end of the cartridge
tips up and the small projection acting
as the guard rests on the record. (See
drawing.)

Despite guards and knee-actien
needles it is (still} a good idea to handle
pickups gen‘ly,

One of the most useful features of
recent pickups is a simple change in the
method of connecting cartridges electri-
cally. Formerly the leads had to be sol-

SPRING CLIP

MOUNTING

LU nEeDLE

H.r’ -
DIsC GUARD

Webster cartridge has unique mounting.

dered directly to terminals. It was no
difficult trick to overheat a crystal with
the soldering iron and damage it per-
manently. Today virtually all pickups
have plain round pins projecting from
the rear. Small lugs are furnished sepa-
rately, to which the leads are soldered.
The lugs are then slipped over the pins.
Danger of heat damage is eliminated
and the serviceman’s job is made much
easier because he dees not have to work
in a tight place with his soldering iron.
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SIGNIFICANT advance in

commercial phonograph rec-

ords was made when Columbia

announced its long-playing
Microgroove records late in June
(RADIO-CRAFT, August, 1948), Up to 50
minutes of music may be recorded on a
single 12-inch Microgreove record, com-
pared with only 8 or 9 minutes on a
standard 12-inch dise. .

The new records differ from conven-
tional ones in two major respects: First,
they are recorded at 33 1/3 r.p.m.
(standard broadcast transcription
speed) instead of 78 r.p.m. Second. the
number of grooves per inch is from 224
to 300, compared with about 90 in con-
ventional records. This means that the
groove width is approximately one-third
that of ordinary phonograph records.
That is shown clearly in the two photo-
micrographs Figs. 1 and 2. Fig. 1 shows
a microscopic enlargement of a section
of the new dise¢, compared with an ordi-
nary dise in Fig. 2.

Recording at 33 1/3 r.p.m. introduces

LAND+

>
GROOVE>

aph

certain fidelity limitations in conven-
tionai wide-groove recording. Fig. 3 is
a schematic drawing of a disc surface.
When the disc vevolves under the cut-
ting stylus at a constant rotational
speed, the stylus will take the same
amount of time to travel from A to A’
if it is near the outer edge of the disc,
as from B to B’ if it is near the center,
each of these distances representing the
same fraction of a revolution, However,
the actual linear distance traveled from
B to B’—with the cutter near the disc
center—is much smaller than that
traveled from A to A’, when the stylus
is near the edge.

The drawing js much out of scale, but
assume that the stylus travels each of
these distances in 1/5000 second. If the
tone being recorded is 5,000 cycles, the
stylus will trace out one cvcle in each
case, as the drawing shows, Notice that
the one-cycle groove of AA’ takes up a
comparatively long distance and its un-
dulations are fairly gradual, But at BB’
the same cycle will have to be traced in

Fig. |, left; Fig, 2, right—Photomicrographs of ordinary and Microgroove record section.
Owing to variations in records, the ratio is nearer 2:1 than the more usual 3:1.
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Microgroove

Records

Technical characteristics of
Columbia’s new high-fidelity
long-playing recording system

By M. HARVEY GERNSBACK

a much shorter distance and its undula-
tions are much sharper and its bends
more acute,

Fig. 4 is an enlarged picture of each
of these grooves. Notice that for AA’
the width of the groove is fairly constant

Fig. 3—Pinch Effect cause near disc center.

at all points. A reproducing needle of
the proper size and shape will fit nicely
into this groove and reproduce its vari-
ations faithfully, But for BB’ the steep-
er bends of the engraved wave cause the
groove width at points X to be percepti-
bly narrower than normal! due to the
shape of the cutting stylus. Because of
this, the playback needle will be forced
up out of the groove somewhat; it will
not track properly, and the output vol-
ume of the pickup will be decreased.
Distortion may also be introduced be-
cause the needle will move vertically as
well as horizontally. This pinch effect
will occur to some extent no matter
what the frequency. In practice pinch
effect is not bothersome at frequencies
much below 1,000 cycles. If the playback
needle point is a little larger than opti-
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mum, it will attenuate frequencies even
lower than this. The actual attenuation
due to translation loss in playback
varies with the particular pickup and
needle. Curves in Fig. 5 are typical.

Under a diameter of about 8 inches
(in ordinary 38 1/3-r.p.m. recordings)
the transiation loss is so great that little
correction is possible; but from 8 teo
about 13 inches, where the effect begins
to be noticeabie, diameter equalizers are
used, when recording, to correct the re-
sponse. These high-boost equalizers raise
the amplitude of high frequencies fed to
the cutter, the boost increasing as the
stylus travels inward on the disc.

Because of translation
loss, high-fidelity, 33 1/3-
r.p.m.recordings (of nor-
mal groove width) are
rarely made at recording diameters of
less than 8 inches.

The frequeney range which can be
successfully recorded and played back
without attenuation on a lateral-cut disc
depends on four factors: speed of record
rotation, modulation index (ratio of
fully modulated groove width to un-
modulated groove width), diameter of
record at the innermost recording
groove, and stylus tip radius. Decreas-
ing the tip radius increascs the maxi-
mum frequency which can be recorded,
while decreasing turntable speed de-
creases the maximum frequency (for a
given recording diameter and modula-
tion index). In Microgroove records,
turntable speed is reduced from 78 to
33 1/3 r.p.m., a ratic of about 1 to 2.3.
But stylus tip radius is reduced by a
factor of 1 to 3. Though the relationship
between the two is not a direct one, the
reduced stylus radius more than com-
pensates for the speed reduction. Hence,
even at the innermost diameter of the
Microgroove records (5% inches) fre-
queney response and lack of distortion
is superior to old 33 1/3-r.p.m. recording
at its innermost diameter, according to
Dr. Peter Goldmark, director of engi-
neering research and development at
CBS and in charge of development of
the records.

Curve A in Fig. 6 shows the recording
characteristic used. It follows very
closely the standard NAB characteristic
(used in broadcast transcription work
and in many standard records), except
at frequencies below 100 cycles. These
low frequencies are emphasized more
than in the NAB curve. This reduces
turntable rumble problems in low-cost
record players, because the amount of
bass boost needed is reduced. The rec-
ords wiil reproduce almost perfectly
without equalization when played
through a high-grade crystal pickup
fitted with a .001-inch radius stylus. The
arm and pickup must be designed to
track with a pressure of 1/5 ounce.

Because of the fine grooves, the max-
imum groove amplitude must be much
smaller than in conventional recording.
This means lower-level recording. Aec-
tual output level claimed by Columbia
for these records is 4 db lower than con-
ventional records. However, this lower
level is not too important since the rec-
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ords are pressed on Vinylite which gives
practically no needle scratch.

The lack of needle scratch or back-
ground noise is aided by the phenome-
naliy light needle pressure used in the
phono pickup. The light pressure, com-
bined with use of Vinylite discs, resuits
in essentially noiseless record reproduc-
tion. With such a low noise level, it is
not necessary to boost the level of low-

Fig. 4—Grooves of same frequency at different
disc diameters.

volume sounds during recording. In-
stead, the volume level is set once and
left alone. This is a particularly desir-

|3l

anything previously heard on records.
The two requirements, namely low
needlie pressure and .001-inch stylus tip
radius, mean that ordinary pickups and
tone arms cannot be used with the new
records, although some professional-
type arms and cartridges can be modi-
fied to do the job. And the 33 1/3-r.p.m.
turntable speed means that only a small
number of record enthusiasts will have
suitable turntables. Consequently, a
whole new group of phono cartridges,
arms, motors, and complete record play-
ers has been developed and is now
coming on the market. In general, there
are two types of players. One, an auxil-
jary unit for those who already own a
phonograph, consists of a 331/3-r.p.m.
turntable and special pickup. The unit
plays only Microgroove records. The
user continues to use his old phono-
graph for old-style records. The second
type of player unit, featured in new
radio-phono combinations, has two sep-
arate pickups, one for ordinary and
one for Microgroove records., The turn-
table is a two-speed device. Generally
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Fig. 5—Playback loss at various diameters.

able advantage in recording symphonic
and operatic music, where much of the
music’s effect comes from the wide vari-
ations in volume. Columbia points out

the unit is an automatic record changer

for 78-r.p.m. records and a manual rec-

ord player for the 83 1/3 r.p.m. dises.
For those who already own two-speed
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Fig. 6—Microgroove recording curve (A) vs.

that no compression is used during re-
cording. Listening tests on two Micro-
groove recordings have confirmed this.
The dynamic range is much wider than

www americanradiohistorv. com

constant amplitude curve [B) of xtal pickup.

turntables, there are special pickups,
both of the crystal and magnetic types.

Figs. 3, 4, 5 are from Gernsback Library Book,
“Practical Disc Recording.”
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Electronic Organ
With FM

Improved

N OLD and well-known method

of amplifying the sound of

string or reed instruments is

shown in Fig. 1. Several ar-
ticles illustrating the method have ap-
peared in RADIO-CRAFT. Among them are
“Tone-Controlled Electronic Piano” by
Bretsfelder, January, 1938 and “Elec-
tronic Organ” by Allan, April, 1941.
“Non-Radie Uses for FM” by Merrill.
April, 1942, described a different system
which was used to build the FM organ
deseribed in this article,

The non-FM principle is simple. A
polarizing hattery B is in series with
a resistor R and variable capacitor S,
which consists of a piano string and
a metal screw placed very close to it.
(In an organ, the serew head is placed
close to the vibrating reed.) When the
string vibirates, the capacitance hetween
string and screw head varies at the rate
of vibration.

Since the amount of charge on the
capacitor varies with its capacitance,
electrons move from the battery to the
string as its capacitance increases, and
in the opposite direction as decveases,
Current flowing through the resistor R
causes a voltage drop across it, which
in turn causes the voltage at C to vary
at the string’s rate of vibration. Since
C is a blocking condenser large enough

to have a low impedance at audio fre-
quencies, these changes of voltage ap-
pear on the tube’s grid and vary its

AF QU1
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Fig. |—Older pianos used polarizing voltage.

output, The reader will recognize the
principle of the condenser microphone.

A separate screw is placed near each
string of the piano (or veed of the or-
gan) and all are connected in parallel
to the amplifier input, usually by wind-
ing a single turn of a steel wire once
around each screw. Qutput tends to be
low, as the total capacitance change
caused by the vibration of any one
string is small compared with the total
shunt capacitance of all the other screws
and strings. The hum problem is often
serious, and the high polarizing voltage
may be dangerous. Insulation must be
excellent—a great problem in humid
weather, For good output, capacitive
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This chassis holds the electronic heart of the
organ, the FM oscillator and the discriminator,
The tuning capacitor is mounted on rubber.

By WILLIAM K. ALLAN

reactance of S should be low compared
to the total shunt resistance of R and
the tube’s grid resistor in parallel. Since
capacitive rcactance increases with de-
creasing frequency, the low-frequency
response drops off,

Fig. 2 is the system described in the
Merrill article. It shows how the string
vibration can be used to frequency-mod-
ulate a carrier. The tube is connected as
an r.f. oscillator, tuned by C1 and the
coil. Across Cl are the series capacitors

'C2 and 8, again our string (or reed)

and pickup screw.

When the string vibrates, the capaci-
tance of S changes at an audio rate. The
changing capacitance causes the oscil-
lator frequency to vary at the same rate,
in effect giving frequency modulation.
If the r.f. signal is picked up on an FM
receiver, the string tone will appear in
the loudspeaker.

In Fig. 2 C1 tunes the oscillator to its
resting frequency. C2 is adjusted so that
the vibrating string will produce the de-
sired FM deviation. If C2 is large with
respect to the capacitance of S, the ef-
fect of variations in S will be large, and
vice versa.

An electronic reed organ

The principle illustrated in Fig. 2 was
used by the writer to build an electronic
reed organ. Instead of the piano strings.
the vibrating parts are organ reeds. In
contrast to the d.c. electrostatic system
of Fig. 1, no high polarizing voltage is
needed at the pickup screws. The insu-
lation resistance between pickup serews
and ground need not be high, so humid-
ity and stray dust particles will have
no effeet. The unit has outstanding or-
gan tone and full bass response. It is so
simple and satisfactory that electronic
music enthusiasts will be able to build
it without difficulty,

If the amplification factor of a triode
is 20, grid voltage changes are 20 times

nore  effective  than plate  voltage
E TO FM RCVR
- —— 4
i
. e —
] (4] .i(Z .
. | | £ |

5 ? PIANO STRING
Y
Fig. 2—One method of using FM for piano.
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changes in varying plate current. If the
plate circuit is tuned by the pickup
screws instead of the grid circuit (as in
Fig. 2), 60-cycle hum is reduced by the
tube’s amplification factor.

The reactance of a .001-uf condenser
at 1800 ke is about 88 ohms. At 60 cycles
it is 30,000 times greater. Employing
such a condenser in series with the pick-

6C5 6H6
FREQ MOD 0SC OISCRM 10 u¢ AupL
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Fig. 3—Auther's circuit needs ne shielding.

up electrodes and the inductance they
tune reduces the hum level over 44 db.

By combining these two hum-reduc-
ing devices (patent applied for) an or-
gan can be built with no shielding. To
appreciate what this means, the reader
should have tried to adjust a conven-
tional electrostatic organ in which the
shielding had to be removed and re-
placed between each change and trial
of the result, and for good measure he
should have touched ground while try-
ing to pull a yreed polarized at 300 volts!

The change in the tone of a reed or-
gan is remarkable. The organ may be
played like a piano, the bass notes being
struck so staccato that no audible sound
is produced cxcept when the electric
pickup is on. The output sounds like a
deep diaphone organ pipe.

Fig. 3 is the circuit. The 6C5 is con-
nected as a shunt-fed Hartley oscilla-
tor, L1 being the center-tapped grid and
plate coil. An r.f. coil from an old Vic-
tor t.r.f. receiver, chosen because it was
wound in grooves and center-tapped,
is about 1% inches in diameter with
about 48 turns each side of center tap,
the total winding being 1% inches long.
The grid leak and condenser are 47,000
ohms and 250 unf, respectively. C1 is the
.002-puf plate bypass condenser. R1 and
C2 form a decoupling network. They re-
duce the output to a point where neigh-
hors can’t pick up organ music too loud-
ly at 1860 ke on an all-wave receiver, C3
is the all-important hum-reducing .001-
uf condenser in series with the pickup
serews which arve placed over the
grounded reed tongues.
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The 6H6 is connected as a Foster-
Seeley discriminator. L3 is identical to
L1, placed with axis parallel to it and
spaced about 2% inches away. (See
photograph at head of this article.) A
midget variable condenser resonates L3
te the oscillator frequency. It must be
mounted on sponge rubber because it is
sensitive to motion of any kind. It must
be carefully tuned for best tonal output.

R.f. bypass condensers of about 100
unf can be placed across each of the
100,000-chm audio load resistors if nec-
cessary.

Constructing the organ

The constructor will be well advised
to obtain a manual from an old reed or-
gan. These can often be had for almost
nothing at auctions or second-hand fur-
niture stores. Choose a C to C reed or-
gan, usually found in a piane case, in
preference to an F to F, in case pedals
are ever added. Remove the manual,
taking care not to get the pallet open-
ing rods separated from their proper
keys. Remove the swell shutters and
hinged stop-control covers.

Fig. 4 shows the tools necessary for
placing the pickup screws properly over
the reeds. A tool similar to that invented
by Victor R. Mumma is made by grind-
ing one end of an 8-inch length of % x

Fig. 5—Suction source is rotating impeller.

1% _inch iron to the thickness, width, and
end curvature of the longest reed. With
a hacksaw cut a slot down the middle of
the opposite end, wide enough to insert
a knife blade. Finally, bend the iron
into a U so the tip of the slotted end lies
exactly over the tip of the rounded end
as in the center of Fig. 4.

Fig. 4—Pickup screws are installed with these tools. The one in the center is home-made.
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Pull out a reed. Insert the rounded
end of the tool and, with a knife in the
slot, mark the center line of the reed
on the outside top of the red cell. Also
mark across the end of the tool on the
outside top of the reed cell the position
of the tip of the reed. Remove the tool
and place the reed on top of its cell be-
side the center line with its tip against
the end mark. With a center punch
mark a point about one-fifth the length
of the reed tongue back from the free
end of the reed tongue.

Choose a brass machine screw about
the same diameter as the width of the
reed tongue and, with a drill slightly
smaller than the screw, bore a hole
through the top of the reed cell. Turn
the screw into the wood so that it cuts
its own thread as it goes. After blowing
out any sawdust replace the reed in its

= et

Fig. &—Second reed action on the top manual,

cell. Repeat this process with all the
other reeds. The bass reeds will use
about No. 14-20 machine screws and the
treble reeds about 6-32 screws.

Join all the recds together to ground
them by tucking flattened shielding
braid underneath the ends of the reeds
where they protrude from their cells.
To guard against intermittent connec-
tions the writer soldered each of his
reeds to the ground strip. A short piece
of flexible wire to permit removal would
probably have been better than solder-
ing directly to a ground bus in case the
instrument is to be tuned.

Operating adjustments

When all connections are made and
the tubes are heated, make sure the os-
cillator is operating. It should light a
neon lamp held in the hand and touched
to the plate terminal, and the signal
should come in strongly at about 1800
ke on a radio receiver. The standard test
for negative voltage across the grid leak
may also be made if a meter is available.
The output of the diseriminator may be
connected to an amplifier or the phono
jack in a radio. The volume control can
be operated by the swells. A movie or
broadcast attenuator stands up better
than a receiver volume control.

Tune the disecriminator condenser (C4
in Fig. 3) slowly and carefully while a
bass reed is sounding. You will know
when you hit resonance because with R1
shorted out, a 5,000-ohms-per-volt meter
shows a change from 15 to —15 volts
across the 100,000-ohm discriminator
load resistors as the condenser passes
through resonance!

If the oscillator’s harmonics happen
to heterodyne with the harmenics of any

(Continued on page 34}
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A typical Brociner-Klipsch speaker system,

OUD SPEAKERS have come a
long way since the days of the
first metal horn types. Today
there are high-fidelity speakers
which reproduce the whole range of
hearing, high-power projectors which
will service large auditoriums, and an
air-column unit that can be heard over
a distance of 10 miles. All this in addi-
tion to the many standard units in sizes
from 2 to 12 inches, with efficiency

WORKING UNIT

TOP VIEW OF SPEAKER CHAMBER

ew Trends in

Loud Speakers

New developments in an old component

enough to fill a room with sound at less
than a watt of excitation.

Prices for standard speakers are low
enough te keep them from adding great-
ly to the total equipment bill. Special
dual-unit systems run higher, in some
cases overshadowing the cost of the am-
plifier and microphones. But even so, the
tigures are lower than for theatre SV 8-
tems which, for some years, were the
only twe-way speakers available,

Very few two-way systems are of-
fered to the consumer with separately
mounted woofer and tweeter. One of
these is made by Stephens, This is the

P
CORNER

SIDE VIEW

Construction of Klipsch speaker, Low-frequency sound comes from the vertical side slots,

P-52HF with a = 5 di) response from
40-12,000 cyeles. Actual response ex-
tends upward to 16,000 and down to 30.
The erossover frequency is 800 cyeles.
Horizontal sound distribution angle for
the high frequencics is 80 degrees; ver-
tical coverage is 40 degrees. These an-
gles are provided by the R-cell twoeter
horn. The woofer is a 15-inch cone
speaker with a 412-1b. Alnico V magnet,

Another very interesting two-way
speaker (the Klipsch) is an improve-
ment on the old feolded or re-entrant
horns, The front of this speaker is a

(Continned on facing page)

The Altec-Lansing Model 604B duplex speaker,

(Continied from page 33)
strong local radio station. dress the wire
connecting the screws nearer to ground
te shift the oseillator frequency. and
retune the discriminator. Any two picces
of metal making intermittent contact
with each other near the pickup screws
(for example, octave-coupler rods) will
create noise and must be avoided by all
means,

A suction source was made from the
impeller wheel of a junked airplane
supercharger as shown in Fig. 5. An 8-
to-9-inch-diameter fan is used for a
3.450 r.p.m. motor, and 4 16-to-18-inch
fan for a 1.725 r.p.m. motor. With this
type of blower the wind chest with mov-
able side is not required, regulation
being automatic; but the suction line
from the blower should be large enough
and short enough to prevent a serious
pressure drop on a heavy chord. News-
print cardboard tube cores convey the
suction, with old triple 8-uf wet electro-

Iytic condenser cans for couplings.
The writer discarded the keys which
came with the reed organ and used a
standard pipe-organ manual which has
slightly wider keys. Just back of the
ivory-covered portion of each key a hole
was drilled, and a Y%-inch x 20 round-
head machine screw was threaded from
the top half down through this hole in
the key. The pallet opening rods had
their upper ends in the bottom of this
hole o0 that turning the machine screw
gave precise adjustment for opening of
the reed pallet without changing the
level of the keys. Fig. 6 shows how a sec-
ond reed action was added on the top
pipe-organ manual by inverting the reed
action and operating its pallet opening
rods from the ends of extensions behind
the pivot point or fulerum on the rear
of each of the pipe-organ kevs. The
ends of these extensions are slanted
toward the center to allow for the differ-
ence in key widths. Bronze welding rod
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with leather nuts acts as pallet opening
rods,

The Lottom of the wind chest was cov-
ered by a sheet of tempered Masonite or
Presdwood, and an Amperite magnetic
contact mike was placed on this Presd-
wood sounding board, inside the wind
chest under the top treble reeds. Weight
was added on top of the mike until the
hass response extended to the hottom of
the manual. Thix required a shoe-polish
can lid filled with melted lead, except
for the inch square opening for the mike
cable. The result is a lovely contrasting
reed tone obtained without danger of
fecdbuck if felt is placed over the out-
side but not touching the Presdwood.

If some of the direct sound from the
reeds escapes to blend with that from
the speakers, a very pleasant effect, re-
sembling a string stop. is obtained. In
fact organists have declared these stops
to be among the most pipe-organ-like
electronic tones they have ever heard,

RADIO-ELECTRONICS for
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solid piece of wood. The sound from
the low-frequency unit is emitted from
two vertical slots that run the full
length of the cabinet, which is placed in
a corner so that the walls of the room
form part of the horn. A wide-angle
tweeter on the cabinet top supplies the
highs.

Most high-quality reproducers are of
the co-axial type, with the tweeter as-
sembly built into the woofer. Space is
saved by this arrangement without im-
portant sacrifice of frequency range.
Usually the tweeter unit is a separate
metal-diaphragm driver with multi-
cellular horns to disperse the sound over
wide vertical and horizontal angles.

The Altec-Lansing 604B is an excel-
lent example of this. As the photograph
shows, the high-frequency horn is with-
in the large cone. A separate small case
contains the electrical network which di-
vides the audio band into high fre-
quencies, channelled to the tweeter only,
and lows, which go to the cone speaker
only. The assembly can be mounted in a
standard bass-reflex cabinet with no
more difficulty than a standard single
speaker. It is designed to cover a spec-
trum from 30 to 15,000 cycles.

Because of the multicellular horn, the
angle of coverage for the high fre-
quencies is 60 degrees horizontally and
40 degrees vertically. This is an impor-
tant point because treble sounds tend to
travel in straight lines, With ordinary
speakers, the listener must stand prac-
tically right in front of the unit te hear
the full range. With the multicellular
horns it is usually possible to place the
speaker in the room at some point where
almost all of the area will be covered,

Jensen was probably the first manu-
facturer to make coaxial speakers for
home use. The Jensen JHP-52 is a 15-
inch cone speaker with a small cone
speaker mounted at its center on a
spider support. The angle of sound dis-
tribution in the Jensen is much like that
in a single speaker, requiring the lis-
tener to be on the axis for best results.
The Jensen system is much less expen-
sive than those using multicellular
horns. It covers a 50-12,000-cycle fre-
quency range,

One of the most interesting speaker
developments is the compressed air type,
built on an entirely different prineiple
from most units. Air is pumped to the
speaker horn by a compressor at con-
stant pressure. The airstream is modu-
lated by two slotted grids, one movable
and one stationary. A small armature
is attached to the movable grid. The out-
put of a 20-watt amplifier is connected
to the voice coil, which moves in accord-
ance with the audio impulses and pushes
the movable grid in and out. The pres-
sure of the air emerging fromn the speak-
er horn is varied by the movements of
the grid, much as the air from the lungs
is controlled by the human vocal cords.

The sound output of one typical com-
pressed-air system is equivalent to that
of an ordinary 500-watt PA system,
though only 20 watts of audio is sup-
plied. The signal, despite the horn, is
strong in all directions, though strong-
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est on the horn’s axis. Frequency re-
sponse is especially designed for best
speech intelligibility, extending from
250-5,000 cycles with the 4'2-foot horn.

The MI-6269A is an interesting RCA
development. Much of the distortion in
speakers is caused by resonance of the
cone and by its stiffness. Some of this is
remedied by the new method of mount-
ing the cone. Instead of cementing it to
the circular edge of the metal frame,
the designer has attached a flexible
paper skirt to the cone's edge and fas-
tened the other end of the skirt to the
frame. An iron ring guard protects the
cone from damage. Since the entire cone
can move instead of only the inner part,
the frequency range is increased as
much as an octave over response with
conventional cone mounting.

A speaker of remarkable appearance,
pictures of which have just been ve-
ceived from Italy, is referred to as an
expansion loudspeaker. Although the
manufacturer neglected to give any de-
tails of its operation, it would appear to
have a horizontal moving coil in the pot
magnet at the base and a stylus run-
ning to the top of the glebular or ellip-
soidal “cone.” Audio signals acting on
the voice coil would then lengthen and
shorten the vertical axis of the globe,
causing it to expand and contract at its
equator. The manufacturer claims—
with apparent justice—equal propaga-
tion over an angle of 360 degrees, and
further claims advantages over the
standard cone speaker in reproducing
high frequencies.
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The compressed-air speaker works like the hu-
man voice, with lungs, larynx and vocal cords.

Audie | 35

Accordion-type speaker, an RCA development,
Cone floats freely on a flexible-paper rim,

An ltalian novelty—the expansion speaker. It
is claimed to be completely omnidirectional.
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Stability due to in-
verse feedback and

gain of more than
100 decibels in a

153=pound amplifier

Four-Watt Portable

KFor All-Around Use . ..« oceoce

HIS little amplifier can be built
easily and cheaply and has many
uses. It is suitable for a small] PA
system, as a recording amplifier,
or as a musical instrument amplifier.
The model shown in the photographs
was built on a 5 x 9% x 3-inch chassis
which just fits a 12 x 12 x 7-inch port-
able speaker case, leaving room for a
5-inch speaker. The completed unit
weight 156% 1lbs. This includes every-
thing except the microphone and stand.
The frequency response is very good,
hum level is unusually low, over-all
stability is excellent, and still the cost
of construction remains extremely small
for an amplifier with a gain of over
100 db. The model used a 6SJ7, 6F8-G,
6V6, and 6X5, but equivalent tube types
may be substituted. A 7C7 may be used
in place of the 6SJ7 or 6J7, a 6SNT7 or
7N7 may be substituted for the 6F8-G,
a 7C5 for the 6V6, and a 7Y4 or 6X5-G
for the 6X5 rectifier, If a suitable pow-
er transformer is available, an 80 or
equivalent rectifier may be used with
identical results.

The diagram is shown in Fig. 1. This
circuit, originally consisting of a 6SJ7
and 6V6, was later modified to use a
6F8 and 6V6. Since neither of these ar-
rangements gave sufficient gain, the
6SJ7 was restored.

This circuit is very stable, yet filter-
ing has been reduced to a minintum,
Note that the 6SJ7 is operated with
cathode grounded, giving greater sta-
bility and less hum. A small bias cell
was originally used, but it was removed
with a resulting improvement in per-
formance. Note also the absence of by-
pass condensers in the 6F8-G cathode
circuits, and the feedback arrangement
to the 6F8-G output-section cathode.
Using inverse feedback greatly en-
hances the performance and improves

stability. Another factor contributing
to stability is the short leads. It is neces-
sary to shield the input to the 6SJ7 and
also to the 6F8-G. A tube shield will be
required for the 6F8-G.

All grounds should be brought to a
common bus which is connected to the
chassis at the 6SJ7 socket. The 6V6 and
6F8-G tubes are slightly overbiased for
increased stability. Actually, 250 ohms
and 2,500 ohms would normally be used
in place of 300 ohms and 3,000 chms
respectively. In some cases it will be
desirable to omit the 25-uf condenser
across the 6V6 bias resistor, or to
decrease its value to 10 uf. This will of
course depend somewhat on the use to
which the amplifier is to be put. For
use as a speech amplifier, the condenser
may be left out entirely.

The method of obtaining a fixed bias
for the 6V6 is rather unique. It uses a
selenium rectifier connected to one side
of the power transformer secondary.

The resistance values given will be cor-
rect for a power transformer having a
700-volt center-tapped secondary. For
lower-voltage transformers it will be
necessary to reduce the value of RI.
Check the bias voltage until a resistor
is found which will give 12.5 to 15 volts.

Ileasurements of bias voltage should
be made with a v.t.v.m. connected be-
tween the 6V6 grid and ground with
input to the amplifier shorted, and also
across C1,

The use of fixed bias permits a larger
undistorted power output and enables
the amplifier to drive a 12-inch speaker.
The improvement in tone quality is so
noticeable that it is well worth the extra
cost involved. Owing to the high values
of resistance used in the bias bleed>r
circuit, the unbalanced load on the pow-
er transformer is slight, and the selen-
ium rectifier is operated well below its
maximum voltage rating. It is im-
portant to use good electrolytics having
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Fig. 1—The schematic. Break in plate circuit of 6F8-G is for alternate connection of Fig. 3.
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Cottom view of the portable amplifier shown in the two photographs on preceding page.

low leakage; otherwise the bias voltage
will probably be too low.

If a phonograph input is to be used,
the pickup should be coupled to the
6F8-G input rather than through the
6SJ7; otherwise the gain will be exces-
sive, with resultant overloading. The
best method of coupling is to use a
potentiometer with a grounded center
tap, as this permits fading from micro-

6547 002
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PHONO 6F8-G
Fig. 2—Fader for a phonograph input.

33K

phone to phonograph pickup. Fig. 2
shows such a connection, Nothing is
heard when the fader arm is at center.

Input resistanee R2 in the grid circuit
of the 68J7 is shown as 3.3 megehms.
Thix value may vary from 1 to 5 meg-
ohms, depending on the response and
sensitivity wanted. If the gain is ex-

cessive, reduce this resistor to 1 meg-
ohm. The size of the 657 plate coupling
capacitor will affect the bass response.
Unless it is desired te accentuate the
bass, it can be left at .002 pnf,

The .005-uf eondenser across the out-
put transformer cuts down the ten-
dency to squeal and gives a more nor-
mal response with the 5-inch speaker.
If a larger speaker is used, it may be
desirable to omit this capacitor.

R-C2 is an ordinary tone control.
Alternative tone compensation is shown
in Fig. 3. This circuit, connected at
point X in Fig. 1, permits attenuation of
both bass and treble frequencies. There
is a loss in gain with this equalizer, and
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Fig. 3—Circuit for better tone compensation.
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it might be undesirable for some appli-
cations. In the upper position of the
potentiometer arm the high frequencies
are accentuated by the low reactance of
the .005-uf condenser across the 100,000~
ohm resistor which is in parallel; while
in the ground position, the high notes
are effectively bypassed by the .005-pf
condenser.

The power transformer’s high-voltage
winding should have a current-carrying
capacity of at least 60 ma, and the heat-
er winding should supply 3 amps, The
2 500-0hm speaker field used as a filter
choke gave 250 volts for the 6V6, but a
field of 1,500 ohms or even less might
be more suitable, It may be desirable
to reduce the value of the decoupling
resistor R4 from 25,000 to 15,000 ohms.
The value of this resistor will depend
partly on the amount of leakage across
the 8-pf filter cendenser, and in some
cases the voltage drop across 25,000
ohms will be excessive.

No definite constructional details are
given, other than those revealed by
the photographs. Actually, it is possible
to use a smaller chassis as there is
plenty of vacant space available, Better
results would be secured by using a
larger speaker and better baffle system,
but such a system would add to the
weight and decrease the portability of
the unit,

For most applications, a good direc-
tional microphone should be used. This
is especially important if speaker and
microphone are to be operated in the
sante room,

If a speaker with other than a 4-ohm
voice coil is used, it may be necessary
to insert a voltage divider to reduce the
amount of fecdback. Such a divider may
consist of two 4,700-ohm resistors in
series across the voice coil with their
mid-point connected to the 6F8-G cath-
ode. One side of the voice coil must be
grounded. This connection will provide
a voltage divider suitable for 6-12-ohm
voice cotls.

A Synthetie Bass Note Circuait

128K7
2ND AUDIO

ANY music lovers object to small

radios and phonographs because
most of them lack good low-frequency
response, The low notes are lacking be-
cause small speakers and inadequate
haffles must necessarily he used in small
cabinets, Adding tone controls to ac-
centuate bass is not the solution because
excessive low-frequency power ovetrloads
the speaker and causes hoominess and
distortion, A novel circuit used in the
Sonora Model RCU-208 produces the ef-
fects of bass notes synthetically. The
a.f. cireuit of this receiver is shown in
the diagram.

Low notes are hoosted by the low-pass
positive feedback network R1, R2, R3
and C1. Positive feedback increases the
nonlinearity of the tube to which it is
applied. This inereases the odd har-
monic content. Assume that a strong
35-cyvcle note is passed through the cir-
cuit with the tone switch 81 closed. This
removes the feedback, and either the
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Diagram of the Sonora synthetic bass circuit,

speaker would be greatly overloaded or
the note would not be reproduced be-
cause of the inadequacy of the speaker.
With S1 open, odd harmonics of 35 cycles
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(105, 175, 245, 315, ete.) will be pro-
duced. The coupling condenser Cd is rel-
atively small to attentuate the 35-cycle
fundamental so it won't overload the
speaker,

The human ear is a nonlinear device
that produces harmonics of notes it
hears. If the ear hears notes harmoni-
cally related to some low note, it re-cre-
ates the fundamental that would have
produced them. This synthetic bass civ-
cuit takes advantage of this effect, The
ear hears low notes that are nof pro-
duced by the speaker,

Negative feedback between the screen
grid of the 12SK7 and the voice coil low-
ers the dynamic plate resistance of the
3516 and reduces the effect of changing
output impedance. Hum from the posi-
tive supply is reduced by feeding it to
the screen grid of the 12SK7 through
C2 and C3. Values for these capacitors
are chosen so the hum voltage bucks out
the hum on the plate.
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Packaging and
- Audio

S the technical problems in any
type of radio equipment are
solved, designers and manufac-
turers find it possible to pay
more attention to the manner of pack-
aging and to the container itself. The
early radio receiver was an aesthetic
atrocity—today it may be the finest
Preoc-
problems in

piece of furniture in the room.
with technical

cupation

Phote | —Simplest form of the RCA console.
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The console below
in use at a large
industrial plant.

early television receivers was no doubt
the reason for neglect of the cabinet—
a neglect which caused some women to
refuse to have a receiver in the house.
Together with cabinet appearance, un-
itization is becoming an increasingly
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Unitizing
Equipment

By ERIC LESLIE

evident trend. One large television man-
ufacturer (Admiral) is featuring equip-
ment which can be bought a picce at a
time as the purchaser’s finances permit.

Unitization and packaging have re-
cently been receiving considerable at-
tention in the sound field. A number of
amplifier manufacturers are now pro-
ducing equipment which can be in-
creased in size by units from a very
small to an extremely large amplifier.
At least two unitized types of “contain-
ers” have been featured recently—one
in the industrial field by RCA, the other
in home sound equipment by Jensen.

The RCA unit-built console is made
for industrial plants, large schools, hos-
pitals, hotels and similar establish-
ments, In its simplest form it is the
sound control panel with a bank of 16
zone switches (permitting paging to 16
speakers) shown in Photo 1. A two-unit
console, almost exactly similar in ap-
pearance, provides a dual-channel con-
trol panel with paging facilities to 64
zones. In the third step addition of a
record-transcription pedestal makes pos-
sible distribution of speech and phone-
graph music and in the fourth, shown
in Photo 2, a second transcrintion pedes-
tal and a radio tuner provide facilities
for fading music in and out, as well as
supplying live speech and radio pro-
grams to 128 zones.

A number of amplifiers are adapted

Photo 2—This console provides two turntables, an all-wave radio and wide paging facilities.
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Photo 3—The Jensen reproducer cabinet,

to the unit-built system., though they
may not necessarily have been designed
to work with it. For example MI-4288
and MI1-4297 described in the table on
page 28 may be used in many installa-
tions. There is space in the pedestals for
pre-amplifiers, and for a number of spe-
cial effects generators (time signal,
electronic siren, fire signal) which are
available if required.

The Jensen Customode

The Jensen equipment consists of four
basic wooden cabinets. One of these—
the bass reflex reproducer (Photo 3) is
designed to accominodate the manufae-
turer’s 15-inch loudspeaker units. It may
be used in either a vertical or horizontal
position. It is 36 inches in one dimen-
sion, 24 in the other. All Customode
units are 18 inches deep.

The other basic units (shown in Photo
4} are an open-front record cabinet with
three shelves, and two utility cabinets,
with hinged fronts. One of these is 24
inches long, the other 18, and both are
12 inches high.

They provide sufficient space for re-
ceivers, record players, recorders, am-
plifiers and any other equipment the
high-fidelity enthusiast, experimenter or
apartment-bound amateur may require.
Photo 5 is a composite which uses all
the units—record cabinet at left, repro-
ducer in center, small cahinets at right
and medium cabinet above. Innumerable
other arrangements could be built up
from the basic units. An almost limit-
less number of combinations is indeed
possible with these cabinets. The sim-
plicity of design will also doubtless start
many a home constructor on the road to
a neat and unitized layout of his own
equipment in simple home-built cabinets.

Doors hinge at the side on the small
cabinet, drop down on the large one (to
form an operating table if required).
Motorboard and slide assemblies may be
used instead of doors for cabinets in-
tended to hold phonographs or record-
ers.
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Hybrid equipment employed

A notable feature of both the above
systems is that while they are designed
to work with the manufacturer’s own
equipment, they may be used equally
well with apparatus the purchaser al-
ready has on hand. Another manufac-
turer (Lafayette-Concord) has gone
a step further in its unitized sound
equipment designed for industrial
plants. One of the company’s standard
Lafayette-Concord amplifiers is in-
stalled in the lower part of the assembly
of Photo 5, while a Browning FM-AM
tuner in the top section supplies FM and
AM music for distribution. The micro-
phone is for paging.

A number of other interesting uniti-
zation and packaging experiments are
being put forward. In some cases uni-
tized chassis are seen. This method of
censtruction was first brought to public
attention during the war with the Har-
vey unitized radio (Rap1o-CrafT, No-
vember 1943). Each stage of that radio
was a separate unit. A number of units
were strung side by side on bus wires
to make up a receiver.

In some of the modern amplifiers,
such as the Ward illustrated elsewhere
in this issue additional chassis are
placed behind each other. One or several
of these can be placed behind the same
panel, as on certain RCA and Airline
amplifiers. Amplifiers can be built up to
higher powers, additional pre-amps add-
ed. or defective sections removed for
servicing, with a facility impossible in
more rigid equipment. As competition
for the sound market increases, we may
expect to see a number of totally new
designs in the direction of better and
more versatile packaging and unitiza-
tion.

~ Audie
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Itlustration of one unitized-cabinet combination. Possible variations are almost unlimited.
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Cover Feature

ANORAMIC analysis of radio-fre-
quency signals became familiar
during the last war. A receiver was
electronically or mechanieally tuned
continuously over a given band of fre-
quencies and its output fed into the ver-
tical amplifier of a cathode-ray oscillo-
scope. A signal on any part of the band
being covered would cause a pip to ap-
pear on the oscilloscope trace. By syn-
chronizing the horizontal sweep of the
oscilloscope with the tuning apparatus,

Fig. |1—A 1.5-kilocycle wave and harmonics.

the pip’s position on the oscilloscope
could be made to indicate its exact fre-
quency.

Numerous panoramic analyzers were
used by the military to cover the whole
usable radio-frequency spectrum. Not
only did they indicate the presence of
enemy transmitters the instant they
opened up, but alse intercepted many
distress messages. Due to makeshift
equipment and inexperienced operators,
these were often well off the regular dis-
tress bands on which constant watch
was kept, and the panoramic analyzer
was entirely responsible for many res-
cues which would never have been made
without its help.

In times of peace, the panoramic an-
alyzer is used by amateurs, who can sur-
vey a whole band continuously with it,
and by commercial stations who can sub-
stitute cne panoramic analyzer for a

Analyzer

An instrument which brings panoram-
ic analysis to the andio spectrum

number of receivers standing by on a
single frequency.

They are also used for meonitoring
and designing industrial r.f. equipment,
are used in laboratories for analyzing
oscillations, pulsed signals, modulation
characteristics of FM and AM systems,
designing and maintaining mobile trans-
mitters and receivers especially for FM,
telemetering, radar studies, and by
broadeast stations for observing char-
acteristics of their transmitters con-
tinuously.

Ponoremic qudio analysis

To further increase the usefulness of
the system, the manufacturers of the
panoramic analyzer conceived the idea
of extending the method to cover the
audio range. The result was the Pan-
oramic Sonic Amnalyzer shown on our
front cover. This instrument sweeps the
range from 40 to 20,000 cycles once per
second, showing an audio signal of any
frequency within the range as a pip on
the horizontal base. Fig. 1 shows how it
is used for analyzing an amplifier which
is fed a signal at 1.5 ke. The second,
third and fourth harmonics appear, and
are measured on the screen at 4, 1.25
and 0.5% respectively. These measure-
ments are on the log (left-hand) scale
of the cathode-ray screen.

The value of such an instrument in
checking audio amplifiers is obvious.
Not only may harmenic distortion be
instantly spotted and measured, but
intermedulation distortion shows up im-
mediately. It also has applications in

L
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other audio measurements and particu-
larly in vibration analysis.

In the Model AP-1 analyzer, a block
diagram of which'is shown in Fig. 2, the
output of the equipment under test is
fed into an a.f. amplifier. Its output, in
turn, is swept by an oscillator which
beats with any audio-frequency signals
which appear to produce a sum fre-
quency of 100 ke, which is applied to a
very sharply-tuned 100-ke i.f. amplifier.
The if. output is detected, amplified
through a video amplifier and applied to
the vertical plates of the cathode-ray
tube, whose herizontal sweep is kept in
synchronism with the local oscillator,
thus permitting the face of the tube to
be marked off horizontally in fre-
quencies.

The frequency scale on the tube is
logarithmic, and the sweeping oscillator
also scans logarithmically. Since the
ability to separate individual frequency
components (the resolution of the in-
strument) depends on the relationship
between the instantaneous rate of scan
and the selectivity of the intermediate
frequency stages, means is provided to
vary the if. selectivity continuously.
Selectivity is greater at the lower fre-
quencies—where frequency components
may be close together in terms of cycles
—and decreases with increasing fre-
quency. Perfect synchronization is ob-
tained by having the selectivity controls,
the local sweeping oscillator and the
cathode-ray tube horizontal deflection
controlled by the same sawtooth genera-
tor.

The balanced modulator shown direct-

100KC "A: FILTER AND AMPL.

-
<
<

AR AAA

Vel
VOLT. 4 FREQ, STANDARD

VOLT. CALIBRATION
SELECTOR

1H—AAA-
IV

INPUT VOLTAGE RANGE SELECTOR L MULTIPLIER

SAWTOOTH GEN
AND AuPL.

" SCALE
SELECTOR

Fig. 2—Block diagram of the Panoramic Sonic Anslyzer's main chassis {upper section in photo).
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Right—Upper chassis of the Sonic Analyzer. Above—The lower chassis
contains the intermodulation measuring equipment and power supply.

ly after the fivst a.f. amplifier eliminates
spurious modulation products and keeps
the local oscillator frequency out of the
i

Two voltage scales are provided on
the ecathode-ray tube—the left gradu-
ated in a two-decade log scale and the
right graduated linearly. Input voltages
are measured with the seale selector
and input multiplier (third and sixth
knobs from left, respectively). The seale
selector has seven positions ranging
from 0.5 to 50 millivelts. and the multi-
plier has five positions from 1 to
%10,000. Thus a 250-volt signal would

produce a pip rveaching to the 0.5 point
on the cathode-ray tube linear secale,
with the scale selector set at 50 mv and
the multiplier at X10.000. (Full scale
cutput would be 500 volts in this case.)
Measurements as low as 50 microvolts
are possible. Smaller measurements can
he made by using a highly linear am-
plifier between source and analyvzer.
Special equipment is provided in the
lower chassis of the sonic analyzer for
use in measuring intermodulation dis-
tortion. This consists roughly of am-
plifiers, attenuators and a demodulator
to bring the input frequencies to a de-

Audio

sired level and switching equipment to
measure each of the interacting fre-
quencies.

While the instrument is intended
mainly for measuring distortion in such
tvpes of audio equipment as amplifiers,
radio receivers, hearing aids, ete., it may
also be used to investigate rectifier hum,
power system harmonics, high-fre-
quency vibration and foi- Fourier an-
alyses of square, rectangular, sawtooth
and other types of waveforms. A variety
of possible applieations will immediately
suggest themselves to. the practical
sound man.

Bureau of Standards laboratory
setup to determine the gain of

NEW DEVICE MEASURES GAIN OF HEARING AIDS

THREADED TO FIT
PR 5032

hearing aids. An echoless room
is usually used to compare the
volume of sound picked up by
the hearing-aid microphone
with the volume supplied by the
earphone after amplification.
Method shown gives more pre-
cise measurements. The aid's
microphone is fitted into one

end of a sealed cavity to which
sound is applied by & loud-
speaker. The cavity. shown in
inset, appears in the photo at
lower left. The hearing aid’s
earphone is fitted to another
sealed cavity. Sound pressure in
each is measured and recorded
for each frequency, on tape at
right. The amount by which
sound pressure in the earphone
cavity exceeds thet in the
microphone cavity gives an in-
dication of the hearing aid's net
gain, Evaluation of the elec-
trical gain of the amplifier is
easily made with an ordinary
meter, but no account is taken
of the acoustic efficiency of the
microphone and earphone. The
new method of measurement
gives information on
performance.

over-a”
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Radio Set and Serviee Review

Model 810 Twin-Trax Magnetape Recorder.

WO separate half-hour recordings
or a single one-hour record may be
made on a single 1,225-foot strip of
Scotch recording tape with the new
Twin-Trax Magnetape recorder, made
by Amplifier Corporation of America,
New York. The recorder is furnished
either as a complete unit with case,

i

{ TRACK 3¢ |
" i
i
Fig. 1—How the two tracis are positioned,

5-watt, 10-tube, high-fidelity amplifier,
and oval loudspeaker, or as a mech-

TRACK 3£ 2

anism for which the purchaser may sup- |

ply his own amplifier.

The tape-handling chassis is by far
the most interesting portion of the re-
corder. It is the first of its kind on the
market.

The tape is run through the machine
in one direction and a half hour’s ma-
terial is recorded. Then the mechanism
automatically reverses, and the tape
runs in the other direction while a see-
ond half-hour recording is made. Prob-
ably the most important feature of the
unit is the resulting economy. A stand-
ard half-hour reel of tape may be used
for a full hour.

Fig. 1 shows how the tape is used
twice. As the name of the recorder im-
plies, the tape provides two recording
tracks. The width of the recording on
the standard %-inch tape is 7/64 inch

with most recorders. In the Twin-Trax = -
the tape utilizes two tracks, each 3/32  Fig. 2—Top view of the recording chassis, design of which permits very easy tape-threading.

Pl A

Amplifier Co. of A\merica Model 810

inch wide, only 1/64 inch less than the
usual single track. There is 1/32 inch
spacing between the two.

No alteration is made to the tape. The
two tracks are created by the position-
ing and construction of the record-play-
back head and the erase heads. These
are shown in Fig. 2, a top view of the
tape-handling chassis. One erase head
is positioned at each side of center. The
right-hand erase head is mounted slight-
ly higher than the left one, so that it
erases only the upper portion of the
tape or track 1. The left erase head, set
13 inch lower, takes care of track 2,

The single record-playback head at
the center is used for both tracks. When
the lever at right is placed in the ror-
WARD position, the tape runs from the
right reel to the left. The record-play-
back head rises so as to magnetize (or
be magnetized by) track 1 only. If the
user has set the amplifier controls for
recording, the lever also switches in the
right-hand erase head, obliterating any
previous recording on track 1.

When the lever is set at REVERSE
the tape runs in the other direction and
the record-playback head is lowered %
inch to coincide with track 2. When re-
cording, the left erase head is energized
to obliterate previous sounds on track 2.

Despite the close spacing of the

tracks, tests show that, unless too high
a recording level is used, program ma-

MOVABLE
AOUNT TRACK 2

{REVERSE]

s
il Pl 3
Pl s ? T T
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TERASE HEAD RECORD.  ERASE
ERASE HEAD ﬁtma&gﬁr 'E“.‘I:‘ﬁﬁis. o
HEAD  (FORWARD)

terial recorded on one track cannot le
heard when the other track is played
back. Due to the slightly reduced width
of each track from the usual size, out-
put in playback is about 1 db less than
usual. Erasure of one track does not
affect the other. Records made on the
Twin-Trax (if made in one direction
only) may be played back on any ma-
chine equipped to handle Scotch tape at
7% inches per second.

Excellent quality

The twin-track feature and the re-
duction in size of each track do not seem
to affect tone quality. Frequency runs
showed that response, from amplifier in-
put to playback-channel output, varied
no more than 3 db from 70 to 9,000
cyveles. What is more important, listen-
ing tests made with a 12-inch, high-qual-
ity speaker showed a most satisfactory
standard of performance. Using both
high-fidelity FM channels and live per-
formers, a large number of varied se-
lections  was recorded—popular and
classical music, male and female speech,
even dog barks. The latter were so life-
like that a dog in the room where the
tapes were played back spent consider-
able energy trying to find the owner of
the full-throated bay within the speaker
cabinet, Though no distortion measure-
ments were made, reproduction was ex-
tremely clean and noise level very low.

 SREVERSE
'.'.'_ﬂlrl"l'.hc.‘l_'!:} R

Sy
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Auditory fatigue, which is probably the
best measure for small amounts of dis-
tortion, was not apparent even after
several hours of listening.

The driving mechanism, consisting of
a single motor and four rubber-tired e — FerE el
drive wheels under the chassis, normally . a
drives the capstan at a sufficiently con-
stant speed to eliminate wow or netice-
able variation in speed. The unit tested,
however, did wow slightly toward the
end of the forward run. This was traced
to a small amount of oil which had
dripped on the rubber tires of the drive
wheels. Cleaning them with a small
amount of carbon tetrachloride removed
the wow. Normally, excessive lubricat-
ing oil is not used in the factory and a
cup is provided to catch any leakage.
The cup itself may possibly leak (as it
evidently did in the tested unit) due to
shipping and handling.

Some wow may also be caused if the
tape reels are slightly low or high so
that the tape does not wind evenly. A
small, easily loosened setscrew heneath 9
each drive shaft permits height adjust- UBBER CAFP TRIP BAR

ment. SOLENOID

Can record one hour

The twin-track feature may be used
to record a continuous one-hour pro-
gram. The reverse contactor, indicated against which the tape rubs. Its center do not touch. Near the end of the tape
in Fig. 2, is an insulated guide post is divided into two metal contacts which the user may paste a small strip of con-

Fig. 3—Another view of the tape-handling mechanism, with protecting hoods in place.
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ducting tape—Scotch cellulose gummed
tape backed with metal foil. When the
foil shorts the contacts, a solenoid is
actuated. The solenoid is shown at the
lower left in Fig. 8. Its plunger travels
to the right, pushing a long metal bar
which trips the forward-reverse lever
into REVERSE. The tape immediately
changes direction and track 2 comes into
use. Reversal time is about 1/5 second,
and disturhance to the program is slight.

Shuttling difficulties

During the tests, the solencid some-
times failed to throw the lever into RE-
VERSE, leaving it, instead, at sTop. The
maker stated that this was due to mal-
positioning of the small rubber cap on
the right end of the solenoid plunger,
and that, if the trouble seems likely to
recur in production models, a firmer
mounting for the cap will be devised.

The shuttling lever at the left in Fig.
2 is used for high-speed rewind and for
threading the tape. All three heads are
on movable mounts. When the lever is
placed in the SHUTTLE position, the
heads snap back out of the way (down-
ward in the picture). The tape is then
put in place merely by dropping it into
the stot between the hoods (Fig. 3),
which places it automatically between
the heads and the capstan and guides,
The lever is then placed in the RECORD
PLAY position. This pushes the erase
heads against the tape and locks it
tightly between ‘the record-playback
head and the capstan, so that tape speed
will be controlled only by the capstan.
The lack of any need for threading tape

around various heads and guides simpli-
fies operation considerably.

When the left lever is placed at
SHUTTLE and the right lever shifted into
FORWARD or REVERSE, the capstan no
longer controls tape speed. Rate of
travel in either direction is, therefore,
much increased—four times, in fact. Al-
though twin-track operation normally
leaves the tape rewound at the end of
a one-hour session, the high shuttling
speed is very useful for rewinding when
less than an hour has been recorded or
for skipping a portion of the tape to
play back only selected parts. A com-
plete rewind at the shuttling speed takes
7% minutes,

The operator should not shift from
SHUTTLE t0 RECORD PLAY while the tape
is running at high speed. It is perfectly
permissible, however, to shift from the
low to the high speed without stopping
the motor.

The amplifier

The complete recorder is shown in
the photo at the head of the article. The
photo is that of a pre-production model,
and the panel lettering has been
changed slightly.

The schematic diagram appears in
Fig. 4. Except for the 128J7 preampli-
fier (note d.c. filament heating of this
and the 128C7), two separate channels
are provided for recording and play-
back.

In recording, the microphone or tuner
signal is amplified by the 12SJ7, the
left half (on the diagram) of the
12SC7, and the left triode of the 6SN7.

Fig. 5—The

amplifier is specially constructed to fit under the tape-pulling chassis.

www americanradiohistorv.com

It is then equalized by a fixed network,
C9 and 10 and R19, 20, and 21 (manu-
facturer’s part numbers). The output of
the second triode of the 6SN7 feeds the
head. A 6E5 electron-ray tube mounted
on the control panel (not shown in the
early model} is used as a recording-level
monitor. For professional users S5 is
provided for connection te a vacuum-
tube VU meter. The socket furnishes all
necessary power,

The supersonic bias and erase signal
(approximately 50 ke) is generated by
a 6SN7 and a 6V6. Erase voltage is fed
to the erase heads through a plug and
socket, P3 and S3, respectively, Bias is
superimposed on the audio signal by
simple capacitive coupling to the head
through C21. In the diagram all com-
ponents which are parts of the tape-
handling chassis are enclosed in dashed
boxes.

The playback channel has a gain of
about 120 db. The high gain is the prin-
cipal reason for using d.c. on the first
two tube heaters. After passing through
the right half of the 12SC7, the signal
is fed to the 6V6 output tubes through
a standard 6SL7 phase inverter. Output
is 5 watts to a 6 x 9-inch oval speaker.

As the diagram shows, connections
are provided for an external 600-ohm
speaker, No 600-ohin wires are attached
to P4, so the owner must install them.
A phone jack allows plugging in an ex-
ternal 4-ohm PM speaker.

Equalization system

Both fixed and variable equalizers are
incorporated in the playback channel.
Fixed components are C5, 6, and 26,
and RS, 9, 10. C27, 28, and 31, and R42,
43, and 45 are parts of the variable
equalizers, The controls are R44
(treble} and R47 (bass). The positions
of these controls for flat output are
marked on the front panel with red dots.

A connector is furnished for feeding
the output of the playbaek channel to
an external amplifier. This is useful for
dubbing tape recordings onto dises or
for feeding PA systems. A maximum of
about 3 volts is available.

To avoid increasing the over-all
height of the recorder, the amplifier,
shown in Fig, 5, is mounted under the
tape chassis with tubes on the rear
apron, This also keeps the tubes cocler
and makes replacement easy.

Buyers of the tape-handling chassis
are furnished with an instruction book
which describes the necessary amplify-
ing equipment and shows how to connect
the heads to existing amplifiers, as well
as giving the necessary instructions and
cautions on the actual manipulation of
the mechanism.

The tape-handling mechanism is like-
ly to become very popular with experi-
menters and sound men who already
have elaborate amplifying equipment.
There is tremendous enthusiasm for
magnetic—and especially tape—record-
ing, but the difficulty of building the
precision recording and playback head
has deterred most serious workers from
constructing recorders of their own.
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Output of pickup from Clarkstan sweep record

shows flat response (above) and dip [below).

OW good is your phonograph
pickup? How well does it per-
form? How correct is the equal-
izer you have bought or built

to go with it? You can find the answers
to these questions with very little trou-
ble and expense by using standard fre-
quency records. At least one of these
discs should be in the record library of
every audio enthusiast. Radio service-
men who are called on to install and
repair changers and hi-fi phono systems
are missing a good bet, too, if they don’t
keep a tone record in the shop.

Phonograph pickups are not casy to
calibrate with ordinary equipment. To
check an amplifier, all you have to do is
conneet an audio oscillator to the input
and a voltmeter to the output and start
twisting dials. But you can’t check pick-
ups without a frequency record unless
¥ou use expensive custom-built labora-
tory equipment,

Five firms make the test discs which
are most easily available in this country.
Each company makes several different
records, each designed for a special pur-
pese. To choose the proper one for your
own needs, note the description of each
record carefully and check the informa-
tion against your own problems,

Columbio frequency records

Probably two of the most often used
tone records are the Columbia 10003-M
and 10004-M. The curve of the 10004-M
is the same as curve 1 in Fig. 1. The
curve of the 10003-M is similar, except
that the turnover is moved down to 300
cycles. Both these records begin with a
1,000-cycle tone, This is useful for set-

Hl i Frequency Test Records

Tone discs are an indispensable tool for the audio
enthusiast and the serviceman. Pickups cannot be
equalized without them, and other uses are many

ting the amplifier gain control to some
convenient reference level on the meter
connected to its output, In all cases, the
amplifier used should be flat and the
speaker should be vreplaced with a
dummy load resistor. You can bridge
headphones across the resistor to listen
to the record.

After the 1,000-cycle tone, frequencies
from 10,000 down to 50 cycles are given,
At each of the selected frequencies
(there are 18 of them) a voice identifies
the tone to be given, then the tone is
recorded for several seconds. Jotting
down the output-meter readings gives
the performance of the pickup-amplifier
combination, If the amplifier is flat, the
readings will give the curve of the pick-
up.

Because of the age of the masters
from which these Columbia records are
pressed, the 10003-M is not flat at the
high frequencies. Tests of several recent
samples show that response begins to
drop off at about 2,000 cycles and is
down 9 db at 10 kec. About the same
effect is present with the 10004-M. Co-
lumbia is understood to be preparing a
new set of test discs, including at least
one which can be used to calibrate pick-
ups for the new Microgroove records.
Most discs cannot be used for this pur-
pose because the grooves are too wide
for the 1-mil-radius needle.

RCA Victor records

RCA makes a number of test records,
some of which contain no modulation.
These have lead-in grooves, a few nor-
mal grooves, and an eccentric lead-out
groove. They are used for testing the
action of record-changers and juke
boxes. There are also records with a few
odd-frequency tones, used for special ap-
plications,

Probably the most useful RCA record
at present is the 12-5-5. This disc con-
tains a continuously varyving tone, he-
ginning with 10,000 cycles at the outside
and ending with 30 cycles on the inside.
Buzzer signals are inserted at a number
of points to mark the frequencies. The
disc is flat above 800 cycles (except for
a slight dip at about 8,000). The cross-
over frequency is 500 cycles, Like most
records, the bend in the curve is not as
sharp as in Fig. 1, but more gradual.
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By RICHARD H. DORF

On this record, the change begins to take
place at 800 cycles and is 1% db down
at 500 cycles. Below 500 cycles the curve
drops at 6 db per octave.

Another RCA record, the 12-5-25, will
be very useful for owners of a 33 1/3-
r.p.ni. turntable. Made of Vinylite, it be-
gins with a combined 400- and 4,000-
cvele tone for intermodulation tests.
C(mstaut-frequency tones are then given
from 12,000 to 30 cycles.

No information is available on the
condition of present pressings of the
RCA discs. Since the 12-5-25 is a fairly
new recording, it is probably in good
condition. .

London Gramophone

An excellent set of discs is made by
the London Gramophone Corperation.
The album is No. LA-32. Three records
are included plus the best stroboscope
we have seen. The stroboscope is cali-
brated for 78 and 33 1/3 r.p.m, and for
50 and 60 cycles. There are only two
bands on each side. The disc is 10 inches
in diameter and the stroboscope hands
are in white against a black background.

The first record has a constantly
varying tone from 14,000 to 10 eycles,
recorded with the same characteristic
as is employed on standard London rec-
ords and Decca f{frr dises. A playback
system can be equualized perfectly for
the high-quality British discs with this
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Fig. 1—Curves show how pickup types differ,

record, All that is necessary is to play
the frequency record. adjusting equali-
zation until the amplifier shows flat out-
put throughout the range. American
manufacturers might take a hint from
the British, both on standardization of
the characteristic and on issuing fre-
quency records for it. This British
standard is shown in Fig. 2.

The second disc has the same low-fre-
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MONEY BACK GUARA NTEE — We believe units offered for sale by mail order should be sold
only on o "“Money-Back-If-Not-Satisfied" basis. We carefully check the design, calibration and value
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, are the sole judge os to value of the item or items you have purchased.
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THE NEW MODEL 670

SUPER METER

SUPER METER. A Combination
VOLT - OHM - MILLIAMMETER
plus CAPACITY REACTANCE,
INDUCTANCE and DECIBEL
MEASUREMENTS,

D.C. VOLTS: 0 1o ©.3/157357150/730/
1o 700, A.C, VOLTS: 0 to_ 1W/30/
130 500 1500 o Vells, OUTPUT
VOLTS: 0 In 5730150 30071500 S0,
p.C. CURRENT: 0 to 1.5 13/L0n ms
W 15 Anmps. RESISTANCE: n to 306/
TN obmis. N to 0 Megnhis. CA.
PACITY: .600 e .2 Mfd, .1 to 1 Ml
(uality test for electrolyties.y REAGT-
ANCE: 700 to 27,000 Ohms: 13,000 Olns
to 3 Megohms.

INDUCTANCE: 1.7% 1o 0 Henries; 35
1o X000 Henries.

DECIBELS: —10 to +18. +10 to +38,
430 0 +53.

The model 670 comes housed in a rugged,
cracklt-nnlllhad steel ct‘bi

inet complete with tes

leads and ogeraling _in- $ 40
structions. Size 5":' x NET
74" x 3%

The New Model 450

TUBE TESTER

Speedy operation—assured by the newly, designed rotary selector

awitch which replaces the
usual snap, toggle, or lever
action switches.

SPECIFICATIONS

*Tears all Tubes up to 117 solis.
loakages up fo
*Tests
“New
type line r. *Tesis
individual seetions sueh as diodes,
tricnles. Dentexdes, ete., in multi-
purpoae tubes. *Noise Test defeets
niletoptonie (ubes or nheiae due (o
faulty elements and loese internal
conneetions, *Uses a 427 square
rugsed meter. *Warke on 98 to
125 salts 60 oyoles M.C.

EXTRA SERVICE—May be used as
an extremely sensitive condenser
Leakage Checker. A relaxation type
oscsilator incorparat-

ed n this  model 53950
willi detect ltakages

even when the ftre- NET

quency ix one per
minute.

The New Model 770 — An Accurate Pocket-Size

VOLT- OHM MILLIAMMETER

(Sensitivity: 1000 ohms per volt)
Features:
Compact-measures 334" x %" x 214",
Uses Intest design 2¢¢ accurate 1 Mil
D'Arsonval type meter. Same zero ad-
justment holds for both resistance ranyes.
It is not necessary ta readjust when
cwitching from one resistance range to
snother. This is an important time-sav-
ing fouture never before inclmded in a
V.0.M. in thix price runge. Huused in
round-cornered, maolded case. Beautiful
black etched panel. Depressed letters
filled with permanent white, insures long-
life even with constant use.
Specifications: 6 A.C. VOLTAGE RANGES:
¢ 15/30/1530/300/1500/3000  volts,
6 D.C. VOLTAGE RANGES: 0-7'%/15/73/
150 Sa0/1500 volts.
4 D.C. CURRENT RANGES: 0-1%/15/150
AMa. 8-113 Anibs,
2 RESISTANCE RANGES: 0-500 olms. 0-1
The Model 770 comglet

e el comes o
with self-contained batle‘iies. $'| 390
test lends and all owerating
instructions. NET

THE NEW MODEL 777 !

20,000 OHMS PER VOLT!
TUBE & SET TESTER

Tube Tester Specifications:

% Tests nll tubes including New Miniatures, ete. Also Pilot Lights.
% Tests by the well-established emission methad for tube quality,
dircetly read »n the scale of the meter. * New type line voltage.

V.0.M. Specifieations:

* D.C. VOLTS: tat 2n,000 ohms
I'er Volt), 0 10 7.5/13 T5/7150700/
1.500 Volts.

* AC, VOLTS: (At 10,100 (Hims
Per Volth. 0 to 15,30, 150 3/
1,500 S Volts.

* p.C. CURRENT: 0 to L.3/15/
150 Ma. 0 (e 1,5 Amberes.

* RESISTANCE: 0 to 5 000/5,-
000/500,600 Ohms. 0 to 50 Meg-
olims,

Model T?77 optrates on 90-120
volts 60 cycles A.C. Housed in
beautiful hang-rubbed cabinet.
Complete with test leads, tubes,
charts and detailed
opefalu\g instruc.
tions. ize 13* x
121" x 67, NET

The Model 5-35 — a POWERFUL

REFLEX PROJECTOR

COMPLETE WITH WESTERN ELECTRIC
BUILT-IN DRIVER UNIT

CONSERVATIVELY RATED AT 35 WATTS—WILL EASILY
HANDLE UP TO 55 WATTS WITHOUT BLASTING

Heuvy gauge aluminum i the main trutibet seetion completely elhminates blast-
ing and blaring. New plastie dliphiazm evercone the tesmant peaks of  Lhe
old t¥ype; also it s absulutely imperrious to a wphetle chinnges whereas the
old Lybe was subject to atmospheric cor-
rosion.  Comblete  unit  unconditionally
suatantecd for one year.

Specifications
POWER (CONSERVATIVE) — 35
WATTS: AIR COLUMN—3'; FT.:
DISPERSION—80°; POWER (PEAK)
—55 WATTS: BELL DIAMETER—
—i57; IMPEDANCE—8 ohms: FRE-
QUENCY RANGE—I30 to 5000
C.P.S. PROJECTION — V; mile:
FINIS‘H o A:‘r?lt_llve

0 < ine.
The Model S-35 Comes 52850
Complete with Built-in
Driver Unit, ONLY LIS 7

The Model 88 - A COMBINATION

SIGNAL GENERATOR

AND

SIGNAL TRACER

Signal Generator Specifications:

*Frequency Runge: 150 Kilo.
eveles to 50 Megacycles. *The
R.F. Signal Frequency is kept
completely constant at all out-
put levels. *Modulation is aec-
complished by Grid-blocking ac-
tion which is equally cffective
for alignment of amplitude and
frequency modulation as well as
for television receivers, *R.F. oh-
tainable separately or modu-
lated by the Audio Frequency.

Signal Traesr Svecifications:

*I"ses the new N¥lvania INOI Ger-
mavinm  erystal  Tmoide  which  com-
bined with a resistance-capacity net-
work provides a  fre-

queney  Tange  of 300

cyeles to 50 Megacycics. sz 85

The Model 88 comes complete with all test leads and operating
instructions. ONLY NET

20%, DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO. weviorc:' ™ v’

OCTOBER, 19748
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quency characteristic (turnover at 300
cycles) but the high end is flat. Again
the highest tone recorded is 14,000
eyeles, which is higher than anything on
American test records. Tests made with
the London frequency album, using an
equalized G-E pickup, showed that the
inclusion of 14,000 cycles was no meve
gesture. Both the optical pattern and
the pickup tests showed that the 14,0600-
cycle tone was not only present, but
actually was slightly higher in level
than the rest of the treble band.

The third disec has the same curve as
the second but instead of a continuous
variation in frequency, a number of con-
stant tones are used. The same range js
covered but the lowest frequency is 30
cycles instead of 10.

The London records are pressed in
the same smooth material (with high
shellac content and little abrasive) as
London musical discs. The surface noise
is so low that the level of even the high-
est-frequency tones can easily be judged
on an output mreter. The album is an
outstanding one in every respect, It is
too bad that there is not one disc with
a 500-cycle turnover (for equalizing for
American records) but the higher-fre-
quency sections of at least two of the
discs are eminently suited for equalizing
a system for any purpose,

Universal D61B

The only disc, as far as we know,
made at present by the Universal Micro-
phone Company is the D61B. This is evi-
dently intended primarily for the
serviceman, though at least the high-
frequency section is useful to anyone.

The DG1B is pressed in a very quiet
plastic, probably Vinylite. It is compar-
atively new, so can be expected to be in
good condition, The sample tested shows
(both light pattern and pickup tests)
some very slight dropoff at the high
frequencies. This is not sufficient even
to be measurable in many cases. The
frequencies ahove a 500-cvele turnover
ave recorded flat. The tone is a continu-
ously varying one, with voice announce-
ments at each 1,000-cycle mark. Top
tone is 10 ke.

The low-frequency section of the
D61B has been recorded in 2 bands on
the usual constant-amplitude basis. The
first band, 50 to 200 cveles, was made at
4 level 7 db lower than the next, which
is 200 to 500 cycles. This, in turn, is 7
db lower in level than the rest of the
disc. Just why this was done js not
known. The literature accompanying the
record gives the output veltages of 14
American, Astatic, and Shure crystal
pickups at 400 and 1,000 cycles. This
enables the serviceman to spot a bad one
without too much trouble.

Clarkstan sweep-frequency

One of the most interesting test rec-
ords made is the Clarkstan Sweep-Fre-
quency Transcription, available for both
33 1/3 and 78 r.p.m. turntables. It has
a tone which varies between 60 and 10,-
000 cycles at a rate of 20 times per sec-
ond. The effect is very similar to that
obtained in visual receiver alignment

when a frequency-modulated osecillator
is used. The amplifier output cannot be
measured directly but must be fed to the
vertical plates of an oscilloscope, The
pattern, for a flat pickup and amplifier,
is similar to that at the head of this
article. The lower figure shows the pat-
tern when there is a dip at about 5,000
cycles and a peak at 3,000, The entire
frequency range can he observed at once
and the effect of any adjustments in the
playback system can be seen without
necessity for making a laborious run
through the whole band. Marker pulses
are placed at 1,000, 3,000, 5,000, 7.000
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Fig. 2—British discs are recorded this way.

and 10,000 cycles so that cach part of
the pattern may readily be identified.
The patterns show not only frequency
response of the system, hut also har-
monic distortion and transient response,

Using the discs

In using a frequency record (and in
selecting one, too) the technician must
have a good idea of the results he wants
te get. The desired result, the equalized
frequency curve—will he the same. no
matter what type of pickup is used,
though the equalizer circuits used to ob-
tain them will vary,

Almost always. the hass band (up to
about 1,000 c¢ycles) should be adjusted
for flat output. The trick here is to
choose a record with the proper turn-
over frequency. For plaving most Amer-
ican-made dises choose one with a 500-
cycle turnover; for foreign ones a 300-
cycle one is more suitable, For the Brit-
ish high-fidelity records the first record
of the London frequency album is best.
All that need be done is to equalize for
flat response over the entire range,

The high-frequency band ix something
of a problem. Some high-frequency pre-
emphasis is used in all musical records.
The exact amount is not standardized.
However, probably the best compromise
is to adjust for the NAB curve, which
slopes downward, beginning at about
1,000 cycles, to -16 db at 10 ke. Ameri-
can makers do not lay claim to any
frequencies higher than this.

Since the best records to use for this
purpose are recorded with a flat high
end, the proper equalization will have
been obtained when the pickup output is
flat below 1,000 cycles and has the indi-
cated dropoff above 1,000.

Frequency records ave valuable to
sound men who do not own an audio test
generator. If the records, particularly
those with a series of constant tones,
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are played with a good pickup or one
equalized to give flat output over the
range, the recorded tones can be used in
place of the test oscillator.

For testing amplifiers it is possible to
use a pickup which does not have a flat
response, but some method of controlling
the amplitude of the tone will have to be
used. This is not always a good idea,
since if the pickup is very deficient in
the high range, so much pre-amplifica-
tion may have to he used that noise will
spoil the measurements.

Servicemen who find themselves con-
fronted with defective changers will find
an investment in one of the special test
records well worth while. Some of these,
mentioned earlier, ave available from
RCA. They will test the entire operation
of the changer mechanism in a few sec-
onds.

Space does not permit a discussion
here of the underlying principles of
making records. For that reason, the
reader may wonder why the low-fre-
quency section (below turnover) is re-
corded at lower level than the rest of
the range. That this is true is illustrated
by the “Christmas-tree” light pattern
photograph. The width of the light
bands seen when a record is held so that
a single light source is reflected from
it indicates the volume level of each of
the tones recorded. A full explanation
of this appears in the writer’s book,
Practical Disc Recording (Radcraft
Publications) now just off the press.

One last word of consolation for those
who have had unhappy results with fre-
quency records. Aging of the masters
and wear of any particular pressing
may make results erratic, If your pickup
response seems to have small peaks and
valleys in the range, especially if the
highs roll off, don't throw away the
cartridge. Most laboratories roll their
own tone discs (when they use them at
all) indicating that the best audio engi-
neers are reluctant to accept findings
based on pressings as entirely conclu-
sive. However, a good collection of test
records will give very usable results,
especially if the discs are used to check
each other. The average of the curves
given by two or more similar dises will
prove to be accurate enough for almost
anyone,

Fig. 3—Velocity indicated by light pattern.
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Mail Centers

To Speed Orders

ELECTRO;;;/ NEWS

29 Years of Service—500.000 Satisfied Customers

HUGE MERGER PAYI

Here's aspirin for those high
price headaches. Bargains are
still around for smart shoppers,,
Take a look at a few samples
we've taken from our stocks:

SPECIAL
BUY!

VACUUM
TUBE
YOLTMETER
KT

414" square meter. 0-500 microamps de,
DC input resistance of circuit, 11 mega-
ohms, AC input resistance 6.5 megohms,
Ranges: .1 to 1000 megohms in 5 ranges.
AC and DC voltage on linear scales. 0-3;
30; 100; 300; 1,000 volts. Tubes: 1.6SN7,
bridge type voltmeter circuit. 1-6H6 bal-
anced linear diode as rectifier. Precision
resistors, 17 accuracy. Output meter scale
is calibrated for 600 ohm circuit and based
on reference level of 1 mw. Rectifier power
supply. 6" x9"x5". Kit complete with case,
tubes, battery and instructions ready for
assembly. 110 V., 50-80 cyeles, AC.
3
No. 24540R ...

... '29.95
PLAY RECORDS BY
REMOTE CONTROL THRU RADIO

Supphes sufficient
power to play rec.
ords through radio
receiver at full
volume in other
reoms, without
wired connections.
Oscillator fre-
quency variable
between 1350 to
1700 KC by means
of screw driver ad-
justment of trim.
ming condenser.
Small enough, 47
% 4" x 2" metal case, to go into any stand-
ard record player. No. 24531R, i3 49
complete kit, less tube....

No. 117TN7-GT tube. o

' -
* 'I_-.

e 32,38

13 CHANNEL TV-FM ANTENNA

Covers 44-216 me. Arrays use hairpin type
dipole and reflector elements. 5 ft. tem-
pered aluminum mast. Low and high fre-
quency sections individually rotable for
maximum signal regardless of direction of
stations. Each section may be oriented to
eliminate ghosts, images and interference.
Ceramic insulation. All angle adjustable
base mount. Complete with inatructions.

No, 21983R..............

LAFAYETTE

OCTOBER, 1948

MAGIC
RADIO-MIKE

Without wires,
lets you broadeast
through your own
radio. Simply
turn on radio and
tune to any clear
channel between
1250 and 1700 KC,
talk into the mike,
and you'll hear
through your own radio up to 5 feet
away, For home, office, restaurants, nurs-
eries. Uses 45V, miniature “B” battery
and flashlight cell. No. 22548R, $5 98
complete with tube & battery L]

BEST BUY!
12" SPEAKER

Alnico V Permanent
Magnet Dynamice
Speaker. 17 voice coil
with 6-8 ohm impe-
dance. 14-18W, capa-
city. Dust proof con-
struction, Ideal for
fine FM reception,
public address work.
ete. An unbewtable
value, limited quantity, so rush yo;n‘orderl

No. SB7010R — L]

RUGGED SELENIUM RECTIFIER

May be used to re-
place 11726, 117Z3,
0Y4,and other rec-
tifier tubes and
socket in AC-DC
battery type port-
able radios, inter-
coms, ete. Peak in-
verse V. 380 V..
100 milliamps max. 1%~ squave x 11/16"
high. Replaces both tube and socket. These
miniature rectifiers are extremely rugged
and long lasting. Order a half dozen.

No. 10560R. 75‘

STROMBERG-CARLSON
DYNATENNA FM DIPOLE ANTENNA

Covers all FM bands. Heavy mounting
bracket with swivel base permits antenna
to be turned for best reception from any
direction. Slide-in trombone type arms are
calibrated and marked in megaeycles.
Arms and mast of light. seamless, heat-
treated aluminum tubing. Easy to handle,
yet tough enough to withstand winds. ice,
snow. Complete with hardware, six feet of
300 ohm low-ioss twin lead-in wire.

$
5B9578R = Eaeh, singly..ce.... 4-95
Each, in lots of 3. S—T X

-CONCORD:.==.

NG

PawAN; )

OFF FOR RADIO MEN!

Just 30 days ago we broke the news about the sensational
Lafayette-Concord merger. And ever since, cheers have been
pouring in from value-wise radio men all over the world!

New Versatile Hi-Fi Amplifier!

NEW YORK:
Lafayette-
Concord engi-
neer, Frank
W2AMJ Les-
ter announces
a new amazing
versatile am-
plifier, It de-
livers 10 watts
at less than
5¢: distortion
over the entire
range of 40 to
15,000 c. Vari-
able bass and
treble controls.
Separate high
gain channel for G. E. pickup or mike,
and low gain channe! for tuner. The am-
plifier is also desiRned for use with the
Webster 79 wire recorder foundation unit.
A complete package is being made up
which includes the amplifier, Wehster
foundation unit and 2 high frequency roll-
off control. The rolloff control with 6 posi-
tions for the G.E. variable reluctance or
Pickering cartridge permits switching from
mike to pickup. Write for info an how to
adapt this equipment to your needs.

NEWS ON THE TV FRONT

At the start of 1948 there were 17 TV
stations on the air. Today there are 31
and many new ones are scheduled to open
fust, vight 8cross the country. A few of
these are: Birmingham, Ala.; Phoenix,
Aviz.; San liego, Calif.; Ames, lowa;
Peoria, 11l.; New Orleans, La.; Lansing,
Mich.; Syracuse, N. Y.} Nashville, Tenn.;
lallas, Tex.; Atlanta, Ga.; Jacksonville,
Fla.: Indianapolis, Ind.; Portland, Ore.}
Salt Lake City, Utah; Omaha, Neb.; and
Lowsville. Ky.

Here's the opportunity of a lifetime for
servicemen. There's room to make a buck
in TV. Manufacturers are turning out s¢ts
as fast as they can, and their service or-
gamzations are frantically trying to find
men to install the sets. But don't be fooled.
TV is a lot trickier than radio. If you
figure on Leing a TV man in your com-
munity, now is the time to smarten up.
As 8 starter you might look over the new
Latayette-Concord TV bulletin. 1t will
give you a quick picture of equipment and
accessories available and how much they
cost. It's free. Just clip the coupon below.

These fellows like the deal because
it means even better service, even
lower prices — and they know it!
Lafayette-Concord is now the
largest radio supply organization in
the world, bar none. Does that put
any butter on your bread? Mister,
just ask your wife why she likes to
shop at the A & P, at Woolworth's,
at R. H. Macy. and she'll tell you. It
puys to do business with the top
organization. You get what vou
want. You get it right away. You
get it for lexs. And you're sure of a
square deal! Check these 5 impor-
tant points: 1. GREATER VALUE:
2. COMPLETE STOCKS;
3. FASTEST DELIVERY; 4. EN-
GINEERING VWELP; and 5. OLD
TIME RELIABILITY. You get
more than a full measure of each
when vou head your orders to
Lafayette-Concord.

HAVE YOU SENT FOR YOURS?

180 pages bulging with barguing —
plus cverything in fumows brands.

Complete coverage of TV, Hi-Fi,
Ham, AM & FM Radios, P.A. Test
Equipment, Puarts, Tools, ete. Rush
the coupon now for your free catalog.

RUSH THIS COUPON AT ONCE
FOR YOUR FREE CATALOG

s II-..-F-I--I..-IIIIIIII--IIII--

100 Sixtn Avenue
542 E. Fordhem Rd..
Bronx
CHICAGO

u 901 W, Jschson Bivd.
B 229 w. Madison St.

[ Please rush Free catalog No. 89

B guop m PERSON | Lafayette-Concord Dept. §5-8
B AT ANY ONE OF 100 Sixth Avenue, New York 13
B oup OUTLETS: 901 W, Jackson Bivd., Chicago 7
] 265 Peachtree St., Atlanta 3

B wEw YORX

[ ]

|

|

[ Please send Free television bulletin.

5 1 enclose $
Shipping charges extra.

. Please fill attached order.

: ATLANTA

263 Peacht St.

63 Peschtres NAME..
S0STON

110 Feders) St

NIWARK

24 Cantral Ave. CITY.
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Phase Inversion Headaches

Langham gets out the iron again to try another phase inverter. Hope springs eternal . . .

HEN you come right down

to cases, the best phase in-

verter is a transformer. Of

course, transformers have

faults: they are expensive if they’re

worth their salt; when they are cheap,

they don’t give equal amplitudes to both

grids or they don't pass all the frequen-

cies or they pick up hum or introduce
too much distortion,

Way back when the XYL and I began

6J5/1/2 858 6A5-G(2)

N |

IE

f—r B+

6J5/172 s5nT

ALTERNATE ARRANGEMENT
FOR SMOOTHER CONTROL

Fig. +—Old Standard phase-inverter circuit.

fooling around with audio we believed
what the transformer companies said
about their products. We'd look at the
eurves they published and wish we could
afford to get one of those lovely inter-
stage or output transformers. We ac-
tually did save up and buy one that
looked lovely and for which even lovelier
things were claimed. It wasn’t until
about a year later that we discovered
this beautiful interstage gave one grid
about 7 db more signal than the other,
and that the frequency band—instead
of being within 1 db from 20 cycles to
20 ke—was within 1 db only between 80
and 9,000 cyecles.

Later I got a job in a laboratory
where I was required to test a bunch of
transformers, and I was amazed to dis-
cover that all the big-name jobs ran
circles around their specifications. All
the companies have their high-fidelity
models; and they all publish curves that
lock as though they were drawn with a
straightedge but the average guy has no
facilities for checking them. My advice
to anyone buying a transformer is: Find
a technieal school or laboratory where
you can check the thing and then send
it back to the factory with a letter and a
curve. They’ll be very nice and send you
a good one then—maybe. They did us.

So, what with one thing and another,
the XYL and I decided we'd use a tube
to invert our phase. The first cireuit we
tried was the old standard kind, vou
know, where you tap off the grid resistor
of the following stage to feed the second
triode (pentodes should work as well).
This one is drawn in Fig. 1.

This should have satisfied us but it
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By JAMES R. LANGHAM

didn’t, Just a suspicion that something
else is better has always set us off on a
test. This time the tubes aged and before
long our tap was in the wrong place. I
had by this time become aware of the
floating inverter shown in Fig. 2. This
is a sort of self-balancing inverter. The
signal applied to the grid of the inverter
tube is the difference between the volt-
age on the output tube grids. The books
say the value of R is not at all critieal
—just make it big.

Well, we tried it. And it worked as the
books say. There is a constant djffer-
ence, though, between the signal on one
grid and that on the other. This differ-
ence grows less as you increase R, but
with any given osutput tubes there is a
limit to how large R can be. If you go
past that limit (and we tried that too),
¥ou start popping output tubes one after
the other, and 6A5-G’s aren’t cheap. The
result was a steady 2%-db difference in
levels to the grids. We tried beating that
by juggling the sizes of the two 6A5-G
grid resistors, but that was just beat-
ing our heads against the wall. So we
went back to Old Standard.

About that time somebody showed me
the split-load type of inverter illustrated
in Fig. 3. That looked fine to me, and I
lost no time putting it in the amplifier.

8J5/172 8581 6A5-G(2)

e

40 6K T4
-.‘ . ; %
ém[a

B | 270K
|250-300v

|
8K .L.05
=

6J5
OR 1/2 65N7

CONDS 600V
Fig. 2—R should be large for best balancing.

The plate load of the tube is split, and
half put between cathode and ground.
Ingenious as heck. And what's more it
worked. I balanced the resistors care-
fully and got equal results at both grids.
At 1,000 cycles, that is,

We had it in there a week or so be-
fore the XYL complained. “It doesn’t
sound so hot on the high notes,” she said.

I cocked an ear. “Sounds okay to me.”

She insisted, though, and I ran a
curve. Around 5,000 cycles I was getting
a good 5-db difference, and, because at
that time I was running the finals in
AB instead of strict class A, it showed
up. Oh, it works. Don't get nie wrong. If
vou're running a PA system and you
don’t care about anything high up on
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the scale, why sure, go ahead and use it.
It’1l drive your other 6L6 very satisfac-
torily and the distortion won’t be no-
ticeable. But for your home rig where
you want it really clean for the plastic
records and FM and the really good AM
stations, lay off it. Go on back to the
01d Standard. We did.

During the war I got to know another
type of inverter, the cathode-coupled,
shown in Fig. 4. This is an ingenious
way to handle inversion, and it may be
a little hard to follow if you're not fa-
miliar with it. Bear in mind that a tube
doesn’t know whether a signal is applied
between a grid and a grounded cathode
or a cathode and a grounded grid. Now
then, imagine a signal coming in the

6A5-G2!

8+ 250- 300V OR 684-G/2A3/ 2A3H

56K 02

i—
580K
400/20W

& T
%weo 560K
12K .02

k.

e

56K CONDS 800V

Fig. 3—Split-load inverter uses single tube,

top control grid. This signal will appear
on both cathode and screen as well as
plate because both cathode and screen
have large, unbypassed resistances to
ground (or B-plus). These voltages will
modulate the electron stream in the bot-
tom pentode. Okay? Now let’s take it
slowly. As the top grid goes positive,
the current in the top tube goes up and
the IR drop in the cathode resistance
goes up. The cathodes of hoth tubes go
positive, since they arve connected to-
gether, If the cathodes ave positive, the
other end of the common eathode resis-
tor—the grounded end—must be nega-
tive with respect to the cathode. The
bottom grid is grounded for audio. Being
at the same potential as the hLottom of
the cathode resistor, this grid must also
be negative with respect to its eathode.
Since modulating a tube is just the
process of placing an audio voltage be-
tween its grid and cathode, the bottom
tube is modulated. Its signal is opposite
in phase to that of the top tube.

The size of the cathode resistance is
a very important factor here. The high-
er it is, the better the inversion. Typical
values of the resistors are shown in Fig.
4. With these we get a gain of approx-
imately 100 times, and the inversion is
good to a whisker better than 1 db. The
frequency response is good to 20 ke and
the distortion is very low. With R
changed to 22,000 ohms, the inversion is
almost within % db.

Now this circuit has some very inter-
esting possibilities. Instead of ground-
ing the bottom grid through a condenser
veu can center tap your pickup and take
push-pull signals from there. The aver-
age tuner heing single-ended, vou can
just tie it right in—ground either grid,
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it won't make a bit of difference. You
can run your feedback voltage te the
bottom grid very nicely (if you don't
run too much), and you can run a cor-
rective feedback (to assist in balancing
the output tubes) from the joint output-
tube cathodes to the common screen or
common cathode of the phase inverter.
This circuit also can be worked with
triodes, but bear in mind that vou have
no screen Signals to help along the in-
version,

We hitched this up and used it very
successfully so long as we didn’t try to
put too much feedback around the out-
put transformer. When we got a better
output and tried to run over 8 db feed-
back, we got into trouble. The feedback |
voltage applied to the hottom grid can't |
appear so easily on the top grid because
the top grid isn’t grounded. That sounds
silly, but, if vou’ll think about it a min- |
ute, vou'll see what I mean. The signal
appears between grid and cathode be-
cause the cathode goes positive and the
grid can’t., If the grid can go positive,
it wilt; and then you no longer have
your inversion.

That, plus the fact that we wanted to |
drive our 6A5G’s with low mu triodes
(to avoid Miller effect) made us discard
this particular inverter; but I still say
it's one of the nicest inverters I ever
saw. Without feedback and with Miller
effect and all, we got neav-perfect in-
version all the way up to 12 ke. That
was where Miller etfect was knocking
us and that wasn’t the inverter’s fault.
With 6L6's or any output tubes with less
grid-cathode capacitance it'll go on up

6A5-G (2)

hE

I 400
ey
20W

6SJ72)
01

~
o
=
S
(-2
T
-

CONOS 800V
Fig. 4—Cathode-coupled inverter works well.

into the supersonic regions with
trouble at all.

We went back to Old Standavd, but
this time we included a refinement. We
have a decibel meter on the front panel
that reads the output. A switch pushes
the meter over to read the signal on one
output grid and then the other. We have
a potentiometer in one output tube's
grid vircuit to tap off the inverter volt-
age at the correct point, and we nierely
flip our switch and adjust the knob till
we get equal readings on the meter. Also
we hias each cathode of our two driver
triodes with separate resistors. This is
so we can run inverse feedback to the
top cathode. We have a decent output
transformer and have 22db of feedback
from our voice coil back to this top
cathode. It works nicely. It’s clean, and
I recommend it heartily to all hi-fi
hounds. l

no
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Calibration set-up. Our author is making a careful pin-prick mark through the dial pointer.

WONDER whether most radiomen

know that you can calibrate an audio

oscillator over its entire range with

an oscilloscope only. Not just up to
perhaps 600 cycles—I mean all the way
to 15,000!

After building and writing about the
audio oscillator of which you may have
read on page 28 of the August Rapio-
CRAFT, I cast about for some way to cal-
ibrate the thing., My wife (believe it or
not) had read somewhere about using a
scope for the purpose, So had I. But I
reealled that you had to have a cali-
brated oseillator to compare with the
new one., Most of the boys I hang out
with just whistle through theijr front
teeth when they want an audio tone;
not one had an oscillator.

One did have a scope, though, and he
told me cheerfully that you could use
the line frequency over about a 10-1
range, as far, that is, as 600 cycles,
Lissajous’ patterns, you know, where
You count loops. This I had heard before
but 600 cycles as a top limit wasn’t much
use,

Well, last week I got a scope anyhow,
mainly because that was the only item I
could get the feminine half of the part-
nership to okay. Pretty pictures.

So there I sat at the bhench lining the
oscillator up to 600 cycles. (Incidentally,
the sine-wave pattern is very nice, in
case you built the unit.) Idly sitting,
twisting the scope knobs and watching

the screen, the great brainwave hit me.
The scope could actually be used to cali-
brate all the way up the range! With
great accuracy, too (if the 60-cycle a.c.
line frequency is accurate) and without
using a microscope to count loops on the
screen. It's easy, it’s fun, and it even
works,

Very likely, most of you know the
method. Maybe evervone knew it but
me. But just in case vou're in my class,
I'll give you a step-by step procedure.
S0 get out that oscillator you built three
vears ago and never calibrated, and get
hold of an oscilloscope. If you or your
friends don’t have one or your radio
club doesn’t keep one in the shack, yvour
local serviceman can probably be talked
vut of his for an heur or so, or maybe
over a Sunday. Since this method gives
wreater accuracy than comparison with
another oscillator, vou needn’t bother
him for his audio generator, even if he
has gne.

The only thing you have to worry
about is the accuracy of your 60-cycle
line frequency. If you live in a large
city. generally it’s all right. In certain
areas served by waterpower, there may
be some doubt. If your electric clock
keeps time within a few seconds a week,
as checked with the radio, don’t worry.

The low frequencies
Start off by turning on both the scope
and the oscillator and letting them cook
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Showing how the old oscil-
loscope can be used for fre-
quencies higher than usually
is considered to be possible

By RICHARD D. HENRY

for about 15 minutes. Connect the oscil-
lator output to the vertical input of the
scope and the 60-cycle test terminal of
the scope to the horizontal input, If
your scope doesn’t have a 60-cycle test
terminal, grab a 6.3-volt filament trans.
former and hoeok the secondary to the
horizontal input.

Now follow this procedure for cali-
brating at each frequency. As you get
the stationary pattern mentioned in
each case, mark your oscillator dial (I
used a National ACN, which is extreme-
ly handy for this purpese) very care-
fully so that you can reset the pointer
exactly at the mark. After making each
mark you can note on the dial in very
light pencil the frequency. Afterward
you can do a fancy pen-and-ink job.

For 60 eycles. Open up both oscillo-
scope gain controls (and the oscillator
output control) and adjust for a proper-
ly sized and centered pattern. All you
have to do is keep it in the center of the
screen so you can see the edges. The os-
cilloscope sawtooth sweep oscillator is
not used yet so switch to horizontal in-
put so that the 60-cycle test voltage will
actuate the horizontal deflection plates.
Now slowly adjust the oscillator’s fre.
quency control until an O appears on
the screen. The O may be lopsided but
all you have to do is adjust the oscillator
until the O stops moving, It should look
something like one of the patterns in
Fig. 1. Mark vour dial 60 cycles,

For 30 cyeles. Adjust the oscillator
for a figure~eight pattern like that in
Fig. 2, with two loops at the sides and
one at top and bottom.

For 40 ecycles. Adjust for a pattern
with 3 loops at the sides and 2 at top
and bottom. See Fig. 3.

For 300 cycles. Adjust for 5 loops at
top and bottom and just one at each
side of figure, This is a very important
adjustment and much patience may be
necessary to get the pattern to stand
still. Make the mark very carefully on
the oscillator dial.

The balance of the range

Now remove the 60-cycle test vo]tag_e
from the input to the horizontal ampli-
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A CHALLENGE_Order a model 247. Disregard the unbelievably low price and compare it on the basis
of appearance, quality and performance to any other Tube Tester (ANY MAKE, ANY
PRICE). If you are not completely satisfied with the model 247 after a 15 day trial, return it to us for full
refund—no explanation necessary. ’
The model 217 is not surplus nor is it a hashed over pre-war model. It is newly designed and incorporates new
advances in Tube Tester design. Read the description below and order one today!

The New Model 247

UBE
TESTER

Checks octals, loctals, bantam jr. peanuts, television
miniatures, magic eye, hearing aids, thyratrons, the
new type H.F. miniatures, etc.

Features:

* A newly designed element selector switch reduces the possibility of
obsolescence to un absolute minimum.

% When checking Diode. Triode and Pentode sections of multi-purpose
tubes, sections can he tested individually. A special isolating circuit
allows each section to be tested as if it were in a scpurate envelope.

© The Model 247 provides a super sensitive method of checking for

shorts and leakages up to 3 Megohms between any and all of the
terminals.

One of the most imrartant improvements, we believe, is the fact that

the 4 position fast-action snap switches ave all numbered in exact

accordanee with the standard R.M.A. numbering system. Thus, if the
elentent terminating in pin No. 7 of a tube is under test, button

No. 7 is used for that test.

THE MODEL 650 — AN A.C. OPERATED

SIGNAL GENERATOR

RANGE: 100 KILOCYCLES TO 105 MEGACYCLES

RF abtainable ~cparately or modulated by the Aundio Freguencey.

Model 217 comes complete ONLY
with new speed - read
chart. Comes housed in
handsome, hand - rubbed
nak cabinet sloped for
bench use. A slip -on
portable hinged cover is
included f{or outside use.
Size: 1077 x %" x 5%,

*

“ vudio Maodulating Frequeney—-i00 eveles pure sine wave—less than 29
distortion.

® Attenuation—3i--tep Ladder tpe of attenuator (T padr.

e« Hartley Eacited O-cillator with o Bufler Amplifier.

ETubee: 613 a- BF. Ouweillatar: 6347 a« modulated buffer and Mixer; 6SL7
as audio oscillator and rectifier.

Madel 630 comes complete with cousial cable test leads
and instruetion -, Housed in lreavy gauge grey erystalline $ 95
cabinet with leautiful two tene etched front panel. —

Size 91,7 x 107 x 67, NET PRICE:

The New Model 670 SUPER METER

A Combination VOLT-OHM-MILLIAMMETER plus CAPACITY REACTANCE. INDUCT.
ANCE and DECIBEL MEASUREMENTS=.

D. C. VOLTS: 0 to 7.5 15’73/150/750/1500/7500.—A. C. VOLTS 0 to 15/30/150/300/1500/3000.
Volts —OUTPUT VOLTS: 0 to 153730 130 300 1300 5000--D. C, CURRENT. 0 to 1.5/15/150
Ma.: 0 to 1.5 Amps.—RESISTANCE: 0 to 500 100,000 ohm.. 0 to 10 Megohms, —CAPACITY:
001 to .2 Mfd., 1 to 4 Mtl (Quality test for electrolytics ) —REACTANCE: 700 to 27.000
Ohms: 13.000 Ohms to 3 Megohms.—-INDUCTANCE: 1.73 to

=0 Henries: 35 to £.900 Henries. DECIBELS: =10 to -~18.
-10 to - 38, ~30 to ~ 38,
THE MODEL 670 COMES HOUSED IN A RUGGED, CRACKLE- e

FINISHED STEEL CABINET COMPLETE WITH TEST LEADS NET

AND OPERATING INSTRUCTIONS. SIZE e X TheT x 3.
Available for Immediate Shipment From Stock—20, Deposit Required on All C.0.D. Orders

MO0SS ELECTRONIC DISTRIBUTING CO. "% Yori 7 N % "
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SUPER VALUES

from MID-AMERICA!

mitting station. Hius-
trated instructions
and all necessary
“\ hardware, A »screw-
driver is oniy rool
needed for assembly,
Dynatenna is scam-
less,  heat-treated,
al! aluminum . .,
will withstand
\se\'cn:st weather.

\ $ /195
4

This famous-make FM
antenna has heen ad-
vertised and sold for
many times the low
price MID-AMERICA
asks! Covers hoth FM
bands. Delivers FM
reception at ts best.
Complete with 68 ft. of
300-0hm twin lead-in.
Line is standard ap-
proved flat-type, solid
diclectric with weather-
teststing insulation.
Mounts anywhere
casily . . . vertically or
horizontally to match

polarization of trans- J
A

£4.45 cach
In loty of 3

- %
PERMEABILITY TUNER

Bulld a really HOT 5 or §-tube AC-DC superhert receiver!
Takes piace of old-ctyvle wan: condenver_ of and antenna
coils: regular 155 K( intermediate frequency, MA-2167
Complete with prermeanbrlity tuned o~elfator eoil, 2
x0T 2, dinmeter dial drum. Com- $ 4
plete with dingrama for buitding 5 unil 6 tube sets. e
Order Ma-2169 Loop Autenna | . . 18¢
. 39¢

Order MA-2914 Drilled, bunched Chassia
BANTAM 1-WATTER

T BCR-746-A runing unit
used as foundation for
Bantam I-Watter de-
scribedin Jan. 1948 QST.
Makes tiny crystal-
controiled CW xmitter.
Measuresonly 3, * long,
21, high, 1" wide, Re-
' quires oniy 17, volts A, 30 to 90
! volts “B"". Draws 8 to 15 ma

i under foad. Supplied less c
i crystal, 1S4 tube and plug.

I fn coil MA-907

-SPECIAI. AUDIO TRANSFORMERS

Exceptionally high-quality universal out ut transformer for
up to 12° speakers. Rated at 12 watts. Matches any single,
Push«pull or parallel tubes to 6-3 ghm voice coil, 12° solor-
coded lends. 2* hiwh with 275° mounting ecnters forinstalla-
tion on ¢hassis or speaker. Complete withinstraes ‘l ]

tions for matching tube impedances. MA-1205 s . 9
Hermetically sealed 200 ohm  Single 3000-0hm to 4-ohm
CT 1050,000 ohm grid. Use as voice coil output for 50L6,
Lé. ete. 136° high on 214"

microphone tra nsformer, 385,
mounting centers.
X1331%". MA-1262 ma-1258 © oo §9¢

line-to-grid, ete, 214° 69¢

Heavy Duty Noise Filters
-Rated on10amps, 15-volt AC, Measures anly 1°x13§ square,
Install right in amplifiers, receivers and other equipment
where line noises must be kept at 2 minimum. Na-
tionally-known manufacturer, MA-2184 . |

Filter for mobile power supplies. Rated 10 amps. 6-30 VDC.
Has additional 2 mfd, 109 VDC condenser. 2° hixh, 9
2° square, MA-2168 , . 50 o 5 5 ¢

SPEAKER SPECIALS

All with Heavy ALNICO 5 Slugs

32" PM MA-2062. . $1.39 4x6 Oval PM MA-2187 $1.39
5" PMMA-20T1 .. $1.39 6" pM MA-2189 . ., $1.95

ORDER FROM THIS AD!

Qunn!ilil{s are limited, so get Your order in now! Minimum
order shipped, $2.50, Send 25% deposit, balance G. Q. D.
Get on MID-AMERICA's mailing list to receive BIG BAR-
GAIN BULLI’.:I'INS_“II( list iatest, preateat buys in radio
parts, electronic equi pment, Send orders to Desk R0

e e e s oree 1o Desk fiC1)
'MID-AMERICA CO. Inc.
' 2412 5. Michigan Avenue
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CALIBRATING AUDIO OSCILLATORS
(Contwned from page 52)

fier and switch to the internal sweep
generator,

For 50 cycles, With the oscillator dial
accurately set at the 300-cycle mark, ad-
just the coarse and fine sweep tuning
controls on the scope until a pattern of
exactly six sine waves appears. Care-
fully set the fine tuning control until
the pattern stands still. The synchroniz-

wave pattern appears. Again it is a
good idea to advance the horizontal
gain control to spread the pattern,
rather than to try to count the waves.

For frequencies above 8,000 cycles.
At this point it becomes very hard to
stop the pattern if the 500-cyele di-
visions are maintained, Generally 1.000-
cycle points are sufficient. For each de-

2L00Ps . ﬂ
VOO <

Fig. 1—Single loop at 60 cycles.

ing coutrol should be set ut its off posi-
tiou. Just for safety, switch to the exter-
nal syne position to be sure there s no
syne voltage applied to the sawtooth
oscillator, Now tune the oscillator down
below the 60-cycle mark until just oune
sine wave appears. Tune until this
stands still, then mark vour dial 50
cycles.

For 100 to 1000 eycies, Starting with
the single sine wave at 50 cyeles, slowly
advance the osecillator dial until two sine
waves appear. This is the 100-cycle
mark. To calibrate at 50-cycle intervals
up to 1,000 eycles, adjust the oscillator
dial for motionless sine wave patterns.
The frequency of the oscillator will, in
each case, be 50 times the number of
sine waves that appear. You can easily
count the waves (if there aren’t too
many of them) by counting the peaks
at top or bottom of the pattern. When
20 waves appear you will have reached
1,000 cycles, It is not really necessary
or even a good idea to count cycles above
about eight (new glasses are expen-
sive). Just keep going each time until
the next sine pattern appears. You will
know that that is 50 cycles higher than
the last one. Open up the horizontal gain
control to spread the pattern and make
the wave-shape easier to see.

1,000 to 2,000 eycles. If you want to
calibrate this range in 160-cycle steps,
set the oscillator accurately at 100
cyvcles. Adjust the sweep tuning controls
on the scope for a single sine wave, Now
start at 1,000 cycles with a 10-wave
pattern, Turn up the herizontal gain to
spread the pattern nicely, then tune
slowly and at each place where the sine-
wave pattern appears and stops, mark.
To check the 2.000-cycle peint, set the
oscillator at 1,000 cycles and tune the
scope sweep for a stationary single sine
wave, Then tune the oscillator for (wo
sine waves, Mark 2,000 ¢ycles. There
should now be 9 marks between 1,000
and 2,000 cycles.

For 2,000 to 8,000 cycles. To mark the
dial at 500-¢ycle intervals, set the oseil-
lator at 500 cycles, tune the scope for a
single sine wave, then proceed to tune
the oscillator, beginning at 2,000 cyeles
and making a mark each time a sine-
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Fig. 3—40 cycles. Fig. 2—30 cycles.

sired frequency marking above 8,000
cycles, set the oscillator dial at half the
desired frequency, tune the scope for a
single sine wave, then tune the oscillator
for two waves. This latter point will be
the desired frequency.

After the calibration is complete, it
will not hurt matters to check the mark-
ings. That can be done as many ways
as you want. It is a good idea because
the sweep oscillator in the scope may
drift slightly between settings.

To check, just remember that if the
scope’s sweep oscillator is tuned so that
the screen shows gne sine wave at any
setting of the audio generator, any mul-
tiple of the frequency used to get the
single wave will be indicated by the
number of waves appearing.

AUDIO OSCILLATOR

This R-C audio test oscillator, orig-
inally described in Sylvania News, has
a range of 50 to 5,000 cycles. It is tuned
by the dual 1-megohm potentiometer.
R2 is provided to vary the wave form
of the output. By using an oscilloescope,
the builder can produce a sine wave with
less than 5¢; distortion, or produce
tones rich in harmonics.

Varying R2 will change slightly the
frequency as well as the wave form.
Calibration should be done after the
setting of R2 has heen determined.

The frequency range can be varied
by changing the values of R3 and R4.

I0H/55MA
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250v
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New Magnetic

PICKUPS

EVERAL phonograph pickups

were discussed in the September,

1947, issue. Of these types, the

magnetic (or variable reluctance)
has attained wide popularity. It is a
rugged unit, unaffected by moisture or
temperature and capable of high fidelity.
Magnetics are now available from many
manufacturers. In some cases the manu-
facturers alse recommmend their own pre-
amplifiers and equalizers.

Most good magnetic pickups have
practically linear response throughout
their range, but all require bass boost
(6 db per octave below 500 cycles or
whatever crossover frequency is used).
Many music lovers prefer adjustable
treble response so that highs may be
reduced on noisy records. In any case,
a roll-off must be used to compensate for
the recorded characteristic of most
discs. The G-E pickup normally droops
somewhat toward the high end (between
5 and 10 db down at 10 ke), and a re-
sistor is built into the case of the Clark-
stan to provide a roll-off.

The table lists the characteristics of
magnetic cartridges, the most important
being the frequency range. All those
shown have excellent response. Where
the output voltage is .05 or greater, the
pickup may be connected directly to the
microphone input of a high-gain ampli-
fier. The amplifier must, of course, be
properly equalized. In choosing the
stylus, remember that a diamond has
about ten times the life of a sapphire.
A sapphire is also more easily damaged.

The Clarkstan RV pickup cartridge
accommodates a removable stylus. No
tools need be used to remove and re-
place it. Extra sapphire needles are
available. Styli with tips of different
radius may be had, including a .001-
inch unit for playing Micregroove rec-
ords. This manufacturer does not make
a preamplifier, but recommends any
standard unit if it is necessary. In many
cases the RV may be connected directly
to a high-gain amplifier,

The Pickering cartridge is a compact
version of the Pickering professional
pickup, which comes complete with arm.
It is easily adapted to most pickup arms
by the special “keystone clip” mounting
into which it slides. The stylus is fixed
to the cartridge, but may be repiaced at
the factory. A model 125-H preamplifier
is recommended for the 120-M.

Very recently Pickering has intro-
duced a model D-140S cartridge fox
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Microgroove recordings. The stylus is
a whole diamond with a .001-inch tip
radius. The cartridge will track with
only 5 grams of pressure.

The Lear MP-103 uses a retractable
stylus. No damage results to the stylus
or record, even when the stylus is acci-
dentally dropped. A felt pad is built
around the styvlus to clean away dust
particles as the record moves. The model
A-172 preamplifier is recommended with
this unit.

Model MP-203 (also by Lear) may be
used with either lateral or vertical
recordings. Frequency response is ap-
proximately the same with either type.
A combined preamplifier and equalizer
unit, PE-210, is recommended for this
pickup.

The Jensen model J-9 Magtronic pick-
up uses a sapphire stylus fastened into
an aluminum shank with hot cement.
Although the jewel may be removed and
replaced by applying heat, it is best done
at the factory. The excellent response
up to 14 kc is attained with a load of
22,000 ohms resistance and .001-pf
capacitance in parallel. This is the min-
imum load which should be used.

Like the Lear MP-103, the Jensen
J-9 has a retractable stylus and is pro-
vided with a felt pad around it.

Astatic has included an unusual fea-

A

I

The Clarkstan No. 201 RV wide range pickup.

ture in its Magneto-Induction MI pick-
ups. No air gaps exist in the cartridge
so that dust particles and metal filings
are automatically excluded. The pre-
cious-metal stylus may be replaced at
the factory. MI-2 is housed in a mu-
metal shield for maximum protection
against hum. There is a choice of two
preamplifiers by Astatic. EA-1, equipped
for bass boost only, may be installed
inside an amplifier or radio set. Model
EA-2 is self-powered and adds adjust-
able treble roll-off and choice of turn-
over frequency.

The General Electric IRM-6C was one
of the earliest variable reluctance pick-
ups. It was described in the September,
1947, issue of RADIO-CRaFT, together
with the preamplifier recommended for
it. The new IRM-8C is similar but uses
a diamond stylus. The:Gray Research
and Development Company, which for
some time has been furnishing selected
diamond-pointed G-E cartridges to go
with the Gray arm, has announced that
they will furnish a slightly modified
cartridge with a .00l-inch-radius dia-
mond point and increased lateral com-
pliance for playing Microgroove records.

Audak’s R-61 pickup is available in
a variety of impedances running from
5-2,500 ohms. The jewel needle is re-
placeable.

Out Min. needle
Manufacturer Stylus Frequency (v:n‘;‘:,tt Unusual pr:esr;uie List
and Model material range 1.000 c.p.8.) feature (grams) price
sapphire $25 with
Clarkstan or 30-14,000 06 needle is 15 sapphire
RV diamond the armature 45 with
(replaccable) diamond
1-120M uses $25 with
Pickering diamond 40-10,000 07 handy 15 sapphire
120-\ S-120)] uses mounting 360 with
sapphire diamond
- I_,;:ur stylus is
MP-103 sapphire 50-10,000 .08 retractable 17 $12
o 0% on play= either
| ear vertical rec. vertical
Mi-203 sapphire 50-14000 |  Oion or laterat 26 875
lateral recordings
sapphire .
Jensen (replaceable)|  50-14,000 08 stylns is 17 $12
Jo at factory) retractable
o ) no air gap is
Astatic precious 50-12,000 a used, MU 30 $7.50
MI-2 metal metal ghield
Gen. Electric . IR.\l-t_‘nC
IRM-6C sapphire 50-10,000 022 flexible $7.95
IRM-8C diamond jewel 22 IRM-8C
mounting $39.50
T 085 (high-
Audak jewel 50-10,000 impedance 2 $43.90
R-61 (replaceable) model)
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PHONO PREAMPLIFIER
Collins Audio Preducts Co., Inc.,
Woestfield, N. J.

The I.A amplifier is used with GE,
Pickering, and similar magnetic, low-
level phonograph pickups. It provides
the proper bass equalization for this
type of pickup. -

?he entire preamplifier, including the
tubes, is enclosed within a small metal
shield can, at the bottom of which is
&n octal tube base. The wnit is plugged
into an octal tube socket which can be
provided on almost amplifier

any

chassis. Leads from the input jack of

the amplifier and from the power sup-
ly can easily be wired to the socket.

§-supplv requirements are 250 volts at
ma.

The preamplifier is especially useful
where uninterrupted operation is im-
portant, as in broadcast stations and
wired music _studios. |f the unit be-
comes defective, it is simply pulled out
and 3 good one plugged in. An adapt.
er (jumper) plug is awailable to recon-
nect the amplifier input directly to the
first reqular stage when a crystal pickup
is to be used.

RECORDING CHASSIS
Rek-O-Kut Company,
Long Island City, N. Y.

The assembly incluedes the M.12 over-
head cutting mechanism and the TR-12
dual-speed turntable.

The mechanism is enclosed to prevent
dust and record chip from fouling the
gears. An  automatic safety feature
raises the cutter when it reaches the in-
side of the disc, preventing damage to
record and stylus. The = mechanism,
available separately, is adjustable to fit
almost any [2-inch turntable.

The turntable, 12 inches in diameter,
is lathe-turned from cast aluminum. The
chassis  is  cross-ribbed  for  extra
strength. Rim drive is used, the neo-
prene drivers contacting the inside rim
of the table.

SQUARE-WAVE
GENERATOR

General Electric Co., Inc.
Syracuse, N. Y.
The YGL-1 square-wave generator has

six overlappm? frequency ranges, criv-
ing coverage from § to 125,000 cycles,
It "delivers a rectangular-wave output
voltage with a 25% negative pulse and
3 rise time for the leading edge of
0.3 microsecond.

The self-contained
electronically controlled
the effect of any line-voltage variations.
Output may be synchronized to an ex-

power supply s
to minimize

ternal source. -

FILM RECORDER
Frederick Hart & Co., Inc.,
Poughteepsie, N. Y.

The Hartron Model VRF.3 js a sound-
recording machine which uses trans-
parent film as the recording medium.
The film, an endless 62:-foot loop, is
run under a recording head, the stylus
of which embosses Jg(} parallel tracks,
Four_hours of continuous recording are
possible.

A woice-operated relay arrangement
is available to start or stop the unit
automatically, and a track locator en-
ables the user to [isten to one track
(through headphones) while another
track is being embossed. A transformer
for telephone recording is built in. and
a self-contained loudspeaker, as well as
connections for an external speaker are
provided. A foot control and head-
phones are available for stenographic
transcribing purposes.

RECORD SAVER
Penlee Mfg. Co.,
Dubuque, lowa

Sav A-Disc is 8 circular piece of very
thin vinylite of the same diameter as

the ordinary record label. Constant
playing of a record, especially on
changers, enlarges its center hole,

which makes the music "wow'' or waver
in pitch. The Sav-A-Disc has a hole of
exactly the proper size. When it is
cemented to a record, the turntable
center-pin passes through the hole in
the small disc, which takes the place
of the original hole in the record.

s

SOUND-LEVEL METER

Herman Hosmer Scott, Inc.,
Cambridge, Mass.

Utilizing subminiature tubes and new
circuit technigues, the type-410-A sound-
level meter represents the first light,
pocket-size instrument of its kind. This
new instrument features improved sta-
bility and dependability, simplicity of
operation, and accuracy, in addition to
the advantages resulting from its small
size and weight.

The sound-level meter covers the
range from 34 to 140 db above the
standard ASA reference level. It in-

cludes ali three standard ASA weight.
ing characteristics to duplicate the
response of the ear al various levels
and has & two-speed meter. There is
provision for using extension cable,
optional types of microphones, vibra-
tion pickups, etc.. and analyzers or fil-
ters. The unit is 10, inches long, 2V
inches in diameter, and weighs only
slightly over 2 pounds including bat-
teries.

New I evices

ELECTRONIC KEY
Electric l§ye _El?uiTIII-nenf Co.,

The Mon-Key electronic monitor and
sending keg autormnatically makes prop.
erly spaced dots and dashes, and pro-
duces & tone for monitoring purposes.
Pressing the paddle left or right gives
dots or dashes correctly timed for any
speed from eight to 40 w.p.m. [he
mechanism uses no weights and is ad-
justed with two thumbnufs.

The key controls & multivibrator; dot
and dash contacts switch in appropriate
timing networks, The muMtivibrator
drives a keying tube which actuates a
relay having two sets of contscts. One
set keys the transmitter: the other
keys an a.f. monitoring oscillator feed-
ing a Z-inch speaker. The unit
operates from 117 volt a.c. or d.c.

BROADCAST
MICROPHONES

Electro-Voice, Inc.,
Buchanan, Mich.

Models 445 and 650 are high-fidelity
dynamic microphones designed for FM
and AM broadcast stations. Flat re-
sponse extends from 40 to 15,000 cycles
for the 650, and from 50 to 15,000 cycles
for the 845. Output of the latter is s ight
ly lower.

Both models are shock-mounted to
reduce vibration effects. A recessed
impedance-changing rotary switch al-
lows instant selection of 50 or 250 ohms,

TRANSCRIPTION
PLAYER
Bell Sound Systems, Inc.
Columbus, Ohio

Model 2079 consists of a two-speed
phono turntable, crystal pickup, am-
plifier, and 8-inch loudspeaker, all in
a single carrying case. Frequency re-
sponse of the amplifier is flat within
= 1 db from 40 to 10,000 cycles. A

microphone input is provided so that
the unit may be used as a small PA
system. Power output is 5 watts with 5%
distortion. A combination bass-boost
and treble-attenuation tone control is
included.

D.C. POWER SUPPLIES

Radio Products Sales, |nc.
Los Angeles, Calif.

RPS power conversion units furnish
low-voltage, high-current d.c. for op-
erating surplus equipment. Almost any
giece of equipment can be powered
y.one of the units, various models of
14 volts at 2 to 4 am-
1.8 to 40 am-

which furnish
peres and 28 volts at
peres,

Each unit contains & selenium rec-
tifier and a transformer for operation
from 117-volt a.c. No modification or
rewiring of the surplus equipment s
necessary. Motor tuning mechanisms,
usually disabled by the normal con-
versions, remain in operation.

WIRE RECORDER

Premier Electronic Laboratorias,
New York, N. Y,

The Wiresonic has a built:in ragio
receiver and a turntable and pickup for
playing standard records. Frequencies
from 40 to 10,000 cycles are reproduced
by the amplifier, which as two micro-

phone inputs and one low-gain channal,
A push-pull, 10-watt output stage is in-
cluded. There are separate bass and
treble tone controls. An 8-inch speaker
is mounted in the cover.

NBFM MODULATOR

Bee-Bee Electronic Co.
Los Angeles, Calif.

Bee-Bee Model 500 is a reactance-
type narrow-band FM modulator de-
signed for converting any transmitter
with pentode ot triade crystal oscil-
lator or v.f.o. to FM operation. A co.
axial cable connects the output from
the unit to the transmitter. The input
Is for a high-impedance microphone.

The mo:?ul-afor operates from a sep-
arate 6.3-volt filament and 150.180.volt
plate supply.

TELEPHONE PICKUP
Mid-America Mfg. Co., Inc.
St. Louis, Mo.

This device consists of a high-imped-
ance pickup coil enclosed in a flat case
covered with simuiated leather. The
case s placed under the telephone
instrument, which should be of the new-
er type (bell in base),

Coail output can be fed to the qrid
of an amplifier for listening or recard-

ing. A low-imped-
ance model, made
for use with the

Soundscriber, is also
available.

HIGH-YOLTAGE METER
Spellman Television Co., Inc.,
New York, N. Y.

Voltages up to 30,000 may be meas-
ured with this meter, which is intended
principally for servicing  projection
television receivers. A 4.inch scale is
provided for easy reading. The panel
15 of bakelite and the cabinet of oak.

The meter draws only 20 pa.

SPEAKER GRILLE
Wright, Inc.
St. Paul, Minn.

Medel 10-P flush-mounting grille is a
circular piece of 18-gauge steel with
grillwork as shown. It s made for
mounting speakers up to {0 inches in
diameter flush with walls or in the
backs of automobiles. The disc is 10
inches in diameter and is not furnished
with speaker cloth or mounting holes.

WARNING DECALS
Allied Radie Corp.,

Chicago, Il
Decals  reading "DANGER.-HIGH
VOLTAGE!" are printed in two colors

and may be attached to any equipment
havin exFosed high-voltage terminals.
The decals are 2»‘2 x 4 inches in size.
They may be obtained without charge
blyl wJHing to C. W, Bailey, W9JJD, at
Allied.

RADIO-ELECTRONICS for

www americanradiohistorv.com



www.americanradiohistory.com
www.americanradiohistory.com

NEW
{\ H-16-U

Yol

A sensational buy. New in original
overscos seoled pockoges. Complete
with Wor Dept. Technical Bulletin. An
ideal phone for communication work,
well suited for usc in noisy locotions,
were eriginolly used in armored yehicles.
8000 ohm impedence 128 ohm cor-
phone units with built in motching
transtormers. Add 30¢ o cover postage
and handling.

A REﬁL )
ik , “rg
Gn 5 WILLAIB

Brond new NN, 3-0.3, DC voltmater
2" round cose. Meter hay 450 ohms
resistonce (150 ohmy per volt), (Add
|I‘St eoch to cover poitage ond hond-
ing.

1300’ Rubber
Covered Wire

3 CP 1 (Ind. Screen’ .95
3DP1.A 1ind. Scraan! .95
IFPT-A 1.35
JHPT . 1.45
(add 25¢ soch to caver
postage and hondling!

Eompass

RS/ARNT or 433G
cither of these Radio
Compass Receivers
complete with tubes
Ideol tar conversian
for hamc reception.
Uscd but good. A real

New 4 conducter 16 qouge 5FPT. 1.75
rubbcr  covesed cable. Color SCP 1 . 195
coded. Used by United States 58P | 2.45
Government as Field Telephone 5 HP I 2.45
Cable. 1300 feet an stecl reel.
buy ot only 5N F.0.B. Ous worchouse Shipped
Shipped cxpress col- motar freight or cxpress shipping
lect charqes colleet 78P7

todd 35¢ sach to cover
pastage and hondling}

- .65
7CP1 3.25
iadd 40c¢ sach to cover
postage and handling!

9GP T 3.50

(Shipped exprass, chorges
collect!

PHANTOM
ANTENNA

S5F

A tronsmitting
antenno, for use on
approximately 450
MC. Complete with
standard ¢oor con-
nector. A wcather
proof unit. (Add
25¢ to cover hond-
ling ond postaqe’

Used peimarily on aircraft & Marine ADF
Systems, Loop LP-21.A_conuins an elec-
wric motor and selsyn. These loops have
huen removed from salvage aircrafr, bu
afe guaranteed 10 be in excellent working
condition.

Shepped Express Collect

tdeal for @ beam rotor, plenty of power. Ori-
ginolly designed for 24 volt DC operotion, but
eosily converted, 110 volts AC. Complete
instructions inctuded. Excellent for other
uses too. Brond new, surplus, quorantaad

Western Eleetric Extension
Control Box, Type CW 23098.
Complete with mounting plate
All new in original eartans. Con-
tains onc SO000 ohm rcostat, |
toggle switch, one phone jock,

onc microphone jock, one tcst
key. ond onc neon indicator
By lomp. Add 20¢ to cover postage

ond handling

1 Add 30¢ each to cover pestage and hondling}

500’ 295
1 CONOUCTOR

TELEPHONE WIRE

3 conductor Braided
insulated copper & steel
telephone wire. It is
made of copper for con-
ductivity, and steel for

A BARGAIN 1

Westinghouse, Oxygen Flow
indicator - MK II. MNew in origi.
nol cartons, 4%9¢, add 15¢ to
cover postage and handling.

Brond naw Bowers D.C. Volt mater
Oto 9 volts in 27 coss wlth 2 3/47
Flanae sach 99¢

Brand new Bowers D.C. Anmerer

0 to 100 omp icales 1600 mo.

All merchandise subject to prior
sale. minimum order $2.00. No
C.0.D. orders occcpted Michi-
gan residents must add 3. State
sales taax

OCTOBER, 1948

strength. Worth at least
3¢ per ft. Yet due to an
exceptional buy, we Can
now offer it at less than
1c a ft.

Shipped Express Collect

www.americanradiohistorv.com
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all ports

HEATHKIT
CONDENSER CHECKER KIT

A condenser checker onyone can offord
to own. Measures copacity ond leakage
from .00001 to 1000 MFD on calibroted
scales with test voltage up to 500 vaolts.
No need for tables or multipliers. Reads
resistance 500 ohms to 2 megohms. 110V
60 cycle tronsfarmer operated complete
with rectifier and magic eye indicator tubes,
Easy quick ossembly with cloar de-
tailed blueprints and instructions. Small
convenient size ¥ x 6" x 434, Waeight
4 pounds. This is one of the handiest
instruments in any service shop.

s19so0

ELSE TO BUY

HEATHKIT
SIGNAL GENERATOR KIT

Every shop needs o good signal gener.
ator. The Heathkit fulfills every servic-
ing need, fundomentals from 150 Kc. to
30 megocycler with

strong harmonics
over 100 megacycles covering the new

- i television ond FM bands. 110V &0 cycle

L * . i transformer aperated power supply
i @ @ .l 400 cycle audic available for 30%
L& . J/  maodulation or aydio testing. Uses 6SN7

as RF oscillator and audia amplifier. Com-
plete kit has every part necessary and de-
tailed blueprints and instructions enable
the builder to assemble it in a few haurs.

1950

lorge easy to read colibration. Con-
NOTHING ELSE venient size 97 x 6" x 421", Weight 4';
10 8uY pounds,

HEATHKIT SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

The ideal companion instrument to the Heathkit Oscilloascope. An Audio Gener-
ator with less thon 19 distartion, high ¢alibration accuracy, covering 20 1o
20,000 cycles. Circuit is highly stable resittonce capacity tuned cCircuit. Five
tubes are used, o 6547 and 6Ké in the oscillatar circuit, a 6517 iquare wave
clipper, a 65N7 os a cathode follower output and 5Y3 o
supply rectifier.

The square wave is of excellent shape between 100 and 5,000 cycles giving
adequate range for all studio, FM and television amplifier testing.

Either sine or square wave available instantly af o toggle switch, Approxi-
mately 25V of sine AC available at 50,000 ohm avtput impedance. Output + 1 db.
from 20 to 20,000 cycles. Nothing else to buy. All metal parts are punched,
farmed and codmium plated Complete with tubes, all parts, detailed blueprints
and instructions.

w S W

s transformer power

DEPT. € ... BENTON

WWW americanrad

wo separately ¢

individuo! inputs

_ Shipping

Save 3 the cost.

Gain valuable knowl-
edge.

Achieve better work-

manship.
trollable tracss
°"'mpe % learn many new appli-
scope. "
Cai traces, locate cations.

d output

the input af . iotely. =

sge\?o'h hase shift, e1c. ummgdm'.e'Y . % Ideal training for use.

distortion, pnaY atrols and positioning
.t | gain € a on- .

Individual 9 and fine sweeping rate © ah Heathkits are regular
control. Coarse Heathkit matches o'h"”wed factory quality test
yrols. Complete | parts are punched, formead. equipment unassembled
S tubes, All mete Pd Complete with nbee but with all forming,

d cadmium platec- o and instrug g A :
an detailed blueprints punching, calibrating

wi. 13 lbs. and printing already

completed,

THE NEW HEATHKIT VACUUM TUBE
VOLTMETER KIT

The most essential tool o radie man con have,
now within the reach of his pocketbook. The Hoath-
kit VIVM is equal in quolity ta instruments selling
for $75.00 or more. Features 500 microamp metar,
transformer power supply, 1% gloss enclosed di-
vider resistors, ceramic selector switches, 1t mag-
ohms inputl resistance, linear AC and DC scale,
slectronic AC reading RMS. Circuit uses 8SN7 in
balanced bridge circuit, a 6H6 as AC rectifiar and
6 x5 os transformer powesr tupply rectifier. In.
cluded it means of calibrating without stendards.
Avetage assembly time less thon four pleasant
hours ond you have the most useful test inttrument
you will ever own. Ranges 0-3, 30, 100, 300, 1000
volts AC and DC. Ohmmeter has ranges of scale
times 1. 100, 1000, 10M and 1 megohm, giving
range .1 ohm to 1000 megohms. Complete with
detailed instructiom. Add postage for 8 lbs.

ELSE TO BUY

HEATHKIT
SIGNAL TRACER KIT

Reduces service time and greatly in.
creases profits of any service shop. Uses
crystal diade to fallaw signol fram
antenna ta speaker. Lacates foults im.
mediately. Internal amplifier available
for speaker testing and internal speaker
available far amplifier testing. Cannec-
tian far VIVM an panel aollaws visval
tracing ond goin meosurements. Aho
tests phanagraph pickups, micraphanes,
PA systems, etc. Frequency range tg 200
Mc. Complete ready to astemble. 110V
60 cycle tronsformer aperated. Supplied
with 3 tubes, diode probe, 2 color
panel, all ather parts. Easy to assemble,
detailed blueprints and instructians
Small portable 9" x 6" x 434",
6 pounds

1930
lsthing ELSE TO BUY

53450

Shipping Wt., 13 Ibs.

Wt
ldeal far taking on rervice

calls. Complete your service shop with
this instrument,

HARBOR, MICHIGAN
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TELEVIS)
ATO SION

AND TELE
MENT .

v o Teats

overs 2 M. 1o 22

* 5”0 \'/.60 cy transf

UPPlies eithe, RF

* Yariable sweep wi
Oto App. 10 mc.

6184‘“ = % 5 Tube Circuit
c.
Lt * lmgle calibroted dig)
ormer Variable Phasing con" i
o * Nw::p Output for “op": '

x u:, and sw_i!ching fecessary
Ly * New miniatyre HE tubey
service °F\:I|“'u::;' :";"ib'e' ¥
o elevis; i
“n”:l;:lo;:ve::dgeneruleverif ':;:'r‘:f:“ I’
avencion q oo t,even all ne:euur’ ""'"l
i o p fasont hourg asse ybl"e
share the proﬁhyo::::nf'::”un Iy P°""";°""::

and TV boom,

Every
port i
supplied ey crackle ¢op;
mnet
nel, ol Meteol po:;

nd plated
uctians for 5 tubes, ¢om.

yone can pow

bunched, formed L]
plete detailey ingtr

Enjoy the

‘“.e Shippfng weight § (b, ©f assembly gng proﬁ's

: no
HEATHKIT i F ofph,-,".e::
HIGH FIDELITY field

RADIO

AMPL'F'ER KlT HEATHKIT Al?l:-‘xiEVE e ol
110-volt AC operation

sl4l9s An ideal way to learn 5875 2-WAY CALL SYSTEM KiT

rodio. This kit is complete 1deol

ready to ossemble, with
5HEme

tubes ond oll other ports.
< 1 homes, offices, factories,
1 | stares, etc. Makes ex-
I ' cellent electronic baby

Build this high fidelity
amplifier ond save two-
thirds of the tost. Push
pull output using 1619
tubes (militory type
6L6"s), two amplifier
stages using o dual
triode (6$N7), and o
phase inverter give this
amplifier o linear repro-

coll ond com-
munication system for

clear detailed instructions
make this o good radia
training tourse. Covers reg-

Operotes from AC. Simple,
1 5
ulor broodcasts ond short watcherl ea¥yl la oY

semble with every part

duction equal to omplifiers selling for ten times waove b°'{d*- PIU‘J_'i" coils. \ T ) N E 3 B

this price. Every port supplied; punched and formed Regenerotive ctircuit. Oper 1:» W supPlled "“I“dm,g L

chassis, transformers (including quolity output to ates loud speaker. plemnrucnon's Distance 514 so
3.8 ohm voice coil), tubes, controls, and complete Add postoge for 3 Ibs. up to 1/5 mile. Oper- .
i HETI) Hgudphonng  PEnAEh BUdL ;'el’ub'r::mollo mvo:ﬂc-cnd one remote specker
12" PM speakers for obove $6.95 214" permanent mognet loudspeaker $1.95 Sh'lppinc; Weight 5 pounds.

NEW 1948 HEATHKIT

5 OSCILLOSCOPE KIT

A necessity for the newer servicing technique in FM ond television ot
a price you con afford. The Heothkit i+ complete, beoutiful two color
panet, all metal ports punched, formed and plated ond every port
supplied. A pleasant evening’s wark and you have the most interesting
piece of loboratary equipment avoiloble.

Check the features — large 5 5BP1 tube, compensated vertical ond
horizontal amplifiers using 65J7°s, 15 cycle to 30 M cycle sweep gener-
otor using 884 gos triode, 110V 60 cycle power transformer gives 1100
volts negative and 350 velts positive.

Convenient size 8142 x 137 high, 177 deep, weight enty 26 pounds.

3950
Hothing

ELSE TO BUY

All controls on front panel with test valtoge and ext. syn post.
Complete with oll tubes and detailed instructions. Shipping weight
35 pounds. Order todoy while surplus tubes make the price passible.

110 V. A.C. TRANSMITTER

110 V. A.C. MILUTARY RECEIVER
POWER SUPPLY KIT

POWER SUPPLY KIT

ldeo! way to convert military sets. Sup-
plies 24 Volts for filament — no wiring
changes inside radio. Also supplies 250 V.
D.C. plate voltage at 50-60 MA. Connec-
tions direct to dynamoter input. Complete

with oll parts and detailed
instructions. Ship. Wt., 6 Ibs. $ 5.95

(17%e HEATH COMPANY

For BC-445, 223, 522, 274N's, etc. Ideal for
i powering military transmitters Supplies 500
to 600 Volts at 150 to 200 MA plate, 6.3
C.T. at 4 Amps, 6.3 ot 4 Amps and 12V at
4 Amps. Can be combined to supply 3-6-9-
12 or 24 Velts at 4 Amperes. Kit supplied
complete with husky 110V 60 cycle power
transformer, 5U4 rectifier, oil filled con-
densers, cased choke, punched chassis, ond
oll other parts, including detailed instruc-
tions. Complete — nothing else to buy.

w *

DEPT. C ... BENTON HARBOR, MICHIGAN

OCTOBER, 1948
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Television

Top view of preamp. 6AKS is in foreground.

T TV frequencies the useful
transmission range is limited
to approximately line-of-sight.
TV transmitters are located in

populated centers to provide maximum
coverage. About eight or ten miles from
a station the signal strength begins to
drop off rapidly, leaving fringe areas
where average reception is only fair or
poor. In these areas a preamplifier can
provide much-improved picture and
sound. Besides giving extra gain it re-
duces interference such as often results
from direct pickup by the i.f. channel.
There are other instances where pre-
amplification is necessary. Apartment-
house owners sometimes do not allow
roof antennas, but an indoor antenna

Cascode Preamp
Reduces TV “Snow”

may not be sufficient. The local stations
may be picked up, but they are usually
accompanied by noise or “snow.”

The r.f. preamplifier described here
has heen found really effective. It is
capable of really appreciable amplifica-
tion, not merely a slight theoretical gain
which shows up only on a sensitive
meter. Designed for TV channels 2
through 6, it can also be used on the 88-
108-me¢ FM band. At reasonable dis-
tances from the transmitter a small wire
is sufficient to give satisfactory recep-
tion when the preamplifier is added. Fig.
1 is the schematic. Two tubes are used in
a single stage of amplification, The cir-
cuit is called a ““cascode.” The 6AKS5 has
its cathode grounded, the 6J6 its grid.

0ppt
s 6 5Wa  anr "
LI
TO RCVR
Ll
= 16.3v 5K ?Lolw 4
i
- 8s450v, |” | 100v
il
Fig. 1—Schematic of preamp. 6AKS is triode-connected. bLb isolation stages give no gain.

Fig. 2——Underchassis view, Coil at lower right corner is L2. Twin lead is on output strip,
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By I. QUEEN

The cascode, described in the Proceed-
ings of the IRE. June, 1948, has several
unusual characteristics. The total gain
and internal noise is due to the first tube
only. The 6AKS5 is connected as a triode
for that reason. The 6J6 merely stabi-
lizes the system and contributes practi-
cally nothing to either noise level or
gain,

The experimental model (Fig. 2) was
built with its own power supply for con-
venience. If power can be taken from
the TV set, the unit can be made even
more compact.

The coils, except L2, were found to be
noncritical. For L2 a National type AR-
5, a permeance-tuned, high-Q coil, was
used. For television frequencies the core
is screwed almost all the way in. For
FM it is brought out.

L1l is 2% turns of push-back wire
around L2, L3 and L4 are wound on %-
inch polystyrene rod with No. 22 wire,
11 turns for L3 and 14 for L4. RFC con-

‘sists of 15 turns of No. 22 wound over a

100-ohm insulated resistor. The 20-unf
tuning capacitor across L2 is a six-plate
niniature air condenser.

The preamplifier was designed for use
with 300-ohm twin-lead conductors. Ex-
periments showed that the tightly
coupled 22-turn coil [.1 worked best
in the antenna cireuit. However, gain
was very low when the same thing was
tried in the output- cirecuit. Capacitive
coupling proved best.

It is not necessary to use r.f. chokes
in the filament circuits. They were tried,
but no improvement was noted.

Both tubes were operated -with 100
volts on the plates. A noticeable gain
increase is obtained when the voltage is
raised to approximately 135. However,
it is better to usc the lower value un-
less maximum gain is essential. No hum
was noticed in either picture or sound
even when the power-supply filter was
shorted out.

The band pass is very wide. We were
unable to notice any loss of detail on
any of the local patterns (channels 2, 4,
5). The variable condenser is not criti-
cal, but there is a definite tuning effect
from one station to the next. There is
no evidence of self-oscillation when
parts are laid out as shown and leads
are made as short as possible. The pre-
amp was stable even when the antenna
was disconnected.

Here are some actual results obtained.
Low signal strength which was just

RADIO-ELECTRONICS for
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~ Television

short of producing any picture at all
was increased to produce a fairly good
image. A weak picture was increased to
very good.

Since this unit introduces so little
noise of its own, it can also be used
where there is already enough signal
level but too much noise. If the TV set
gain is reduced by the amount of gain
that the preamplifier adds, the same
picture will appear, but with practically
no “snow.” This assumes that most of
the “snow” is due to the input circuit of
the TV set.

INDOOR TV ANTENNA
The problem of installing adequate
receiving antennas is denying television
reception to many would-be set owners,

particularly those in large apartment |

buildings and housing developments. In
many instances, landlords will not per-
mit tenants to install TV antennas on
buildings or grounds.

P : == =+ —
i ] _] ()
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An indoor under-the-rug television re-
ceiving antenna described recently in
Electronics may provide a satisfactory
solution to the antenna problem in many
instances. The antenna shown may be
cut out of a thin sheet of copper or
made from 3-inch copper strips riveted
and soldered together. This antenna is
a high-gain, end-fire array consisting
of three elements which connect to 2
300-ohm line through matching stubs.
The array is highly sensitive, and it is
said to be sufficiently directive to dis-
criminate against ghosts. Several of
these units can be paralleled to improve

the performance.

D g

13 MILLION VIDEO SETS BY ‘52

Television is already giving radio
some serious competition—and promises
more—for, “ready or not,” it has start-
ed to roll and “is not holding up for
anyone.” So says the advertising agency
of Lennen & Mitchell, Inc., of New York,
in a study recently completed on “Cur-
rent Television Facilities, Programs, and
Audience.” Television, the agency states,
is fast heading toward the status of a
$6,000,000,000-a-year industry, four
times the size of radio.

Lennen & Mitchell estimate that the
cost of developing television will run to
$800,000,000 in the next several years
for stations and sets alone, This does not
include program costs, which the indus-
try hopes advertisers will assume.

Eighty million dollars of the above
total represents the cost of constructing
the allocated number of stations per-

mitted by the Federal Communications
Commission.

OCTOBER, 1948

N

NEW Television Kits, and Equipment

Important Advancesin TV Reception and Servicing!
Transvision makes television more enjoyoble, more profitable!

Kew .. FIELD STRENGTH METER

Model 10 BL TV/FM KIT

manufactures the most extensive line of hlgh quality Television Kits, Cabinets.
TRANSVIS'ON Components and special equlpment. Illustrated and listed here are ouly & 1cpre:

sentative few of Transvision’s leading values, See your distributor.

MODEL 10BL, TV/FM Klt, gives 115 sq. In. . complete FM Mtadio: recelves all channels: stream-

......... NET $299.00

Tned ADINEE . ..avugcemmasanssnnnas e s B Rt GO TR PO SR NET e
Roto- Model 1081, gives full 130° VISIDITIEY vensocrnneranarssnnsneessonauisuoldhog,s. %

u"é%!ﬂ'&{?’-ﬂ “l‘((;:. L‘h‘c; 65 sq. In. pleture: consoletio cabinet with Roto-Table; streamlined duma e aTe0

MODEL 7BL, same as 7CL cxcept that it 5 p table MOMEl . .oevesenrz onsiiagngion iy gy NET $189.00

g re.
All prices Include cabinets, tubes, antenna. and 60 ft. of lead-In wire.
Mied with complete ¥M Radio for small additional cost.)

NEW ... TRANSVISION FIELD STRENGTH METER...

IMPROVES INSTALLATIONS! SAVES 'z THE WORK! .
Has numerous features and advaltages, including—(1) Measures artual ph-t_uro signal strength Ao {2 Il'rr-
mits actual pleture signal measurcments without the use of a ﬂ'l_llplele felc-\lslnn sel .+ . . (3) .”nenlm orlen-
tatlon can he done exactly . . . (d) Measures losses or gain of varlyus antenna and lead-in :mlll l'Im'l"( "I.lm e
¢3) Useful for checking recelver re-radiation (iocal oscillator) . . -+ 6 13 Lll.\.\.}},l. l- a‘l.l(‘“ _) o A
(7) Amphitudes of interfering signals can be cheeked . . . 18) Welghs onty 5 1bs. . . . (9) lmlnlf Ui )‘ cal _ml:-
ed .. . (10) Housed In attractive metal carrying case o o » (11} Initial cost of this unit is covered alter only

3 or 4 Listallation: NET $99n50

8.
Transvision Ficld Strength Meter. Model FSM-1l. complete with tubes

New... ALL-CHANNEL BOOSTER New...REMOTE CONTROL UNIT
TRANSVISION ALL-CHANNEL TELEVISION BOOSTER

To achieve teluvision receplion Lt weak sigual atrcas, Or Areas which
are m::. of range of certain hroadeast statlons, i
huave designed this new hooster, It intreases

13 television channels. Tunes ull 13 television channels mn(lnuo\ﬁl‘gﬁ
Can be used with any twype of teleViston receiver. Unusually .‘.s
gain in upper television c anneis. Model B LiST $39.

TRANSVISION REMOTE CONTROL UNIT ...

This remarkable unit makes possible the tuning of & televisiom TC-
colver from R distance as far as SO feet. Turns set on, tunes in
stations, turns set off. lTaeal for inatallations where the television
recewer is Inaccessibic. Tunor‘\:nn is & high sain. alt-channel unit
Witk by 50 microsvolt sensitivity,

M:':dLI“Tul‘: O e . LIST $49.00
Without cabinet ... ... ..sssemceririr et 47.00

NEW 8-PAGE CATALOG

or write to:—

TRANSVISION, INC. Dept. RG. New Rochelle, N.Y-

IN CALIF.2 .
Transvision of California, 8572 Santa Monica Mivd., Hollywood 46

AN prices 8% higher west of Migsissippi: alt prices fair traded.

showing complete Transvision 1ine
now available at your distributor,
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Television

Television Sweep Circuits

Part I—BRBasie theory of the
lator and its application in

By ALLAN LYTEL*

HE sweep circuits of the modern

television receiver are of vital im-

portance, but they are not difficult

to service or to understand. They

are of two main types, the multivibrator
and the blocking-tube oscillator.

The most common type of multivibra-

tor is illustrated in Fig. 1. This is essen-

tially two stages of resistance-coupled

—p—af+
6SN7

SION} {2.2MEG)
Cl f 2
—— :

ve
Rl&, J005(.05) 001 G01) gaz
ZEOK%(Z.ZMEG) €1 MEG Y K

1
Fig. I-a—Basic circuit of the multivibrator.

4TH S (110K)

Vi

Fig. t-b—Plate and grid voltage wave forms.

amplification, each stage being R-C-
coupled to the other. Fig. 1 is an illus-
tration of the frec-running multivibra-
tor, which gets its name from the fact
that no input signal is required to begin
oscillations. No two tubes or parts can
ever be exactly matched, hence when this
circuit is first placed in operation one
tube conducts more heavily than the
other. If we assume that V1 conducts
more heavily, its plate voltage will be
lowered. This places a negative voltage
on the grid of V2. V2 will then conduct
less and its plate voltage will rise, coup-
ling a positive grid voltage to V1. The
action occurs very quickly and V1 is at
saturation while V2 is at cutoff, an un-
stable condition for the circuit.

When C2 discharges through R2, V2
is no longer at cutoff. It begins to con-
duct, and the circuit reverses itszIf so
V1 cuts off and V2 conducts heavily.

The frequency is determined Ly the
time constants of the circuit. If this is
a balanced cireuit in which C1 equals C2
and R1 equals R2, Fig. 1-h will show the
wave forms. If that is not true, as with
the values given, the outputs will be un-
halanced, as may be seen from Fig. 2.
The degree of unbalance depends upon

* Temple University Technical Institute, Phila-
delbhin, Pa,

the relative values of the two time con-
stants. An unbalanced circuit is used in
commercial applications because the
function of the multivibrator is to act as
a switch for the charging condenser.

The oscillator is used either at the
vertical frequency of 60 c.p.s. or at the
horizontal frequency of 15,750 c.p.s.
Values for horizontal operation are
given; those for vertical operation are
in parentheses.

Synchronization

A signal derived from the synchroniz-
ing pulses of the television signal is usu-
ally applied to the multivibrator to keep
it in step. This keeps the sweep voltage,
developed by the multivibrator, synchro-
nized with the video signal so the pic-
ture will be steady. Without an applied
syne signal (when no station is being
received), the oscillator will continue to
operate and sweep the electron beam
across the tube face. This will prevent a
spot from being burned in the tube face
coating.

The sync signals or triggers are ap-
plied to the grid of VI, causing the
multivibrator to remain in step with the
entire television system. This action
may be followed by looking at the wuve
forms in Fig. 3 where the multivibrator
is caused to follow the sync signals.
Normal operation of the multivibrator
is indicated for the first two cycles with

LONG RC

+ 0 voLTS

Fig. 2—Wave forms in an unbalanced circuit.

the oscillator synching after that. A
capacitor is placed between the V2 plate
and ground to develop a sweep voltage
for the cathode ray tube.

The sweep and the retrace have dif-
ferent time durations so the circuit must
be unbalanced—C2-R2 must not he the
same as C1-R1. Since the sweep tinwe is
to be longer than the retrace, C2-R2 is
made about ten times the value of Cl-
R1. R2, in the grid circuit of V2, is
made variable and is used to vary the

www americanradiohistorv.com

multivibrator oseil-
tolevision receivers

time constant to assure that this ocil-
lator will lock in with the sync signals.
This is the “hold” control.

A modified version, the cathode-
coupled multivibrator, is used in a great
nany receivers where a common cathode
resistance assists in the coupling be-
tween tubes. Fig. 4 shows the rear-
rangement of the circuit as used for
horizontal sweep in the Belmont 22AX-
22. The action of this circuit is very
much the same as that of the standard
multivibrator of Fig. 1.

ESyne

N N -—J_ i - 0 VOLTS

Fig. 3—Efect of superimposed sync signal.

Other multivibrators, although not in
current use, are also of interest. The
direct-coupled multivibrator appears in
Fig. 5. This cireuit uses direct coupling
between grid and plate, a C-bias source,
and an input trigger. Two input pulses
are required to obtain one output pulse.
The circuit has two stable conditions of
operation: either V1 is conducting and
V2 is at cutoff, or V2 is conducting and
V1 is at cutoff. No other condition is
possible; and, if one condition is dis-
turbed, the circuit immediately changes
to the other. The fundamental multivi-
brator action applies here, and a trigger
of proper polarity either starts or stops
the tube from conducting, The wave
forms illustrate that V2 is conducting
and its plate voltage is low; hence a pos-
itive trigger will affect V1, but not V2.
A negative trigger will affect V2, but
not V1.

+o00 | HORIZ. HOLD
1998 __| { HORIZSIZC
68K L0005 HIK F20k .01
i_ -

H05 i v2 |
4
INPUT 6SN7- [
SYNC

4.1 0018 824

1K

Fig. 4 Typical cathode-coupled muitivibrator.

When V1 conducts, the entire circuit
flips to the other state. This conduction
reduces the plate voltage of V1 and the
grid voltage of V2, which is a continu-

(Continued on page 64)
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TWO GREAT BOOKS . . . COVERING EVERYTHING IN RADIO & TELEVISION

EVERYTHING IN RADIO AND
ELECTRONICS IN ONE BOOK!

THE RADIO
DATA BOOK

the only radio handbook of its
kind . . . 1148 pages . . . 12 sec-
tions, each covering a radio sub-
ject more completely than any
other book!

Used by Engineers, Servicemen, Designers.
Lato-atory Technitians., Draftsmen. Operators.
Inspectors. Amateurs. Experimenters. Reszarch
Devilopment.,  Consultants. Broadcast  Tech-
nici-ns. Planners, Installation Men. Military.
Marine. Police. Fire. Forestry and Railroad
Communications.

Anyone and everyone in radio and electronics
can use this book!

SECTION |. 150 BASIC CIRCUITS
Each circuit properly classified and clearly labeled for instant ref-
erence! Every hasie operating unit in the entire ficld of electronics
for the canvenivncee of cveryoie in radic—150 circuits —completely il-
lustrated ~ALIL in this one section!

SECTION 2. TEST EQUIPMENT
AN types of volt, current and ohmmeters, tube checkers, condenser
meters. inductance metms, bridge measuring devices, RF signal wen-
erators, AF signal generiators, signal tracers, distortion analyzors,
test speakers, ascilloscopes, square-wave generators, frequency meters,
field strentth and 'uning meters are explained end illuxtrated.

SECTION 3. TESTING AND MEASURING
Huw t) use tost equipment and make every kind of measurement
in radio. This sectitn alone is worth the price of the entire buok.

SECTION 4. ANTENNAS
This section presents complete informatien on all antennas, trans-
mitting and receiving, Completely illustrated, showing various types
of antennas. their cunstruetion and wave patterns.

SECTION 5. SOUND SYSTEMS
The planning, seleetion of equibPment and the assembling and com-
bining of various components in complete PA installations, Every
type of unit used is deseribed and analyzed in detail.

SECTION 6. RECORDING
Thix section is the unly complete description of dise reeording found
in any radio manual oo the murket. Here all phases of recording are
covered—bath home snd commereial.

SECTION 7. TUBE MANUAL
The only uncommerein] tube manual giving complete listing of all
transmitting and receiving tubes with each tube base illustrated along-
side the deacriptinn

SECTIONS 8 & 9. CHARTS, FORMULAS, CODES, GRAPHS,
SYMBOLS

Here in these Lwa seetions are found all data and and information
useful to anyone in radio and electronies,

SECTION 10, 50 TESTED CIRCUITS
0805 of all cquipment built in radio & electronics is covered here in a
section presenting the typieal circuit with parts lists and deserip-
tions of cach type. This is by far the most useful collection of eir-
cuits ever presented.

SECTION 1. DICTIONARY OF ELECTRONIC TERMS
This dietionary will explain cvery radio term—any word used in
radio.

SECTION 12. BIBLIOGRAPHY
Here is a unique and valuable list of books for anyone desiring
further details on any subject in Radin.

12 complete books in one only
Less thon 42c per book! $5-00!

-y

THE MOST COMPLETE TELEVISION
MANUAL

THE VIDEO
HANDBOOK

768 pages . . . 14 sections, cover-
ing every phase in television . . .
over 800 illustrations . . . hand-
somely bound in Du Pont Fabri-
koid with red and silver letters.

How Television Works. Basic . . . through
advanced. .

How to Design and Engineer Television.

How to Troubieshoot and Repair Television.
Safely procedures.

How to Select and Install a Television Antenna.

How to Create a Television_Show.

How to Build an Operating Television Receiver.
Complcte instructions.

How to Select a Television Recsiver.

SECTION I. TELEVISION, PAST, PRESENT AND FUTURE

Hevce you will find an acount of the inventions, discoveries and de-
velopments that led te the present system of television,

SECTION 2. FUNDAMENTALS OF ELECTRONIC TELEVISION

In thiv chapter, a simplified explanation of the complete eleetronic
television system is given.

SECTION 3. THE TELEVISION STATION—PICK-U P—CONTROL—
TRANSMISSION

Kach operation and piece of wuipment is taken in a step-by-step
presentation, illustrated with photographs, schematics, white on black
scope patterns and sgraphs, and asimplified line drawings.

SECTION 4. THE TELEVISION RECEIVER

Kach stawe i3 individually studied and its function completely de-

seribed ax a unit and in relation to all the other stages,
SECTION 5. TELEVISION ANTENNA SYSTEMS

The pruper aatenna for the various receivers and locales are ex-
nlained.

SECTION 6. CREATING A TELEVISION SHOW

Progcramming and Preduction
In televisivn programming is tightly interwoven with technical
uperation—the man who knows this and studies both will profit greatly.
SECTION 7. DESCRIPTIONS OF MODERN TELEVISION
RECEIVERS
Cireuit variations—Design—Mechanical Features

This section ineludes a eircuit diagram of every type of receiver On
the market today.

SECTION 8. INSTALLING TELEVISION RECEIVERS
Every step is coverwd . . . pre installation surveys. equipment re-

quired, locating and erecting the antenna, laying transmission lines,
lueating the receiver in the building.

SECTION 9. SERVICING TELEVISION RECEIVERS
Troublesheoting—Interpreting  Test Patterns—Alignment—Repair
This in another section devoted to detniled, how-to-do-it procedure,

this time on servicing the receiver.
SECTION 10. TELEVISION TEST EQUIPMENT. HOW TO USE
IT—HOW TO BUY IT

Section 10 of the VIDEO HANDBOOK was exproessly designed to
give you this informasion- it can xave vou 28 much as $1000.00 in
purchasing test equipment.

SECTION 1. BUILDING A TELEVISION RECEIVER
Included here are complete plans, diagrams. photographs of com-

ponents needed and step-hy-step assembly instructions.
SECTION 12. DATA SECTION

Here are compiled all the grabphs. charts, curves, nomographs, sym-

bols, formulas and rules used in television.
SECTION 3. TELEVISION TERMS

A complete dictionary of words, terms, phrases and titles used in

television.
SECTION 14. BIBLIOGRAPHY

Thig is the most complete list of literature on television issned to date.

ADVANCE SALE
onoen nvow: $5.00

Mail This Coupon to Your Jobber Today ~— or Direct to: RC 10

Th books o sell-
ese s ore best BOLAND & BOYCE, 460 Bloomfield Ave., Montclair, N. J.

ers in the rodio ond tele-
vision field. Moke sure you
get your copies . . . order
now! Use this coupon to
order either one or both

Send me 1 VIDEO HANDBOOK
I enclose $3.00 ($3.50 Foreign)

1 1 encloxe $1.00 and will pay postman $4.00
on delivery tin U, S, only)

send me | RADIO DATA BOOK
7 I enclose $5.00 ($5.50 Foreign)

I enclose $1.00 and will pay postman $1.00
on delivery (in U. 8, only)

books—get them both, NAMH”.‘ .............. FR P L L LR L EE T R L R
you'" P'Ofif by the volu- AD.I)'thh ....... Lheseisterracaseacoen P
Ob'e informoﬁon l‘heycon- CITY ... ieiirannas 0B00G0nabo00aa teeeersiness ZONE

STATE .....cciiennnns B R

toin!

OCCTOBER, 1948

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

Jelevy 1' Y
61 i Television

m TELEVISION SWEEP CIRCUITS

(Continued from page 62)
Witing diagram for 5 tube AC-DC set. Theso excel-

lent diagrams won't last lono—so send for Your free
copy today!

MILWAUKEE

ing action until V1 is conducting and V2 o
AUTOMATIC RECORD CHANGER is at cutoff. According to the wave ourPur
forms, there must be two of these trig- -I-
only $13.95 gers——negative or positive—to obtain B o —
complote with 1.2 | | one single squave-wave output since this '8
2 ..‘f.'n'-'!elc g;{)m't‘i‘i;:é circuit remains in a given condition af- +—s
M Sicivis and Full | | ter the trigger impulse ix removed. INPUT LY ﬁmz
S e L 4 L There ave therefore two triggers re.
: quired at the input for a single square- ! S | e
wave output.
VOLUME CONTROL Bargains The pulse amplitude required for va

L | positive triggering is somewhat greater
Natlonally  ahertised  brand, than for negative triggering. This dif-
— An execprional  value! Al ference in triggering amplitude is not
heand e, F | great enough for the circuit to discrimi-

T, 0 g Vv, nate between negative and pesitive syn-

25, 0m chms V,0°
B0, 000 ohma

8+

TME 00Dy ohms VL
230,000 ohms V.4 ]
G000 ohnis V. (‘ i 3 ~I||I| Tappes|
1 omex pluns V.00, 1o 37 2 haft—Tappel
2 me ohms V.G, with switel, 37 shafe—Tapned

only 44c ea.
OIL FILLED CONDENSERS

i Stamlard  Brand, Upright Tvpe.
Siand-(MT  Tnsulators o |

1 MEd. (00 Ve,
% Mfd. %00 VDC.
TOMAL s VinT,
R OMAL ge0 VINC,

vi v2

Fig. 7—Double-tracker for an escilloscope.

Another interesting multivibrator is
the single-shot type of Fig. 6 which uses
— a positive grid return. A voltage divider

]: :g:; 1332 ::: - + jf.'[c RIIRZ ishused t;; k;e‘p“a pos]itive poten-
. . e tial on the grid o and a positive

e . tor. X 0 R ;
SPEAKER Specials a e L L LR R RS grid return produces a positive potential

(Ton auality. preejsion-built speakers at absolute . — e S —— 4+ on the grid of V2. V2 is 'the normally

minimum cost.) P{I | | | | | l | conducting tube, and V1 is cut off be-
2 Pl T Ml NS 99 ea O S S R ovoLTS cause of the bias across R3, bias due to
L —;I' o AMune V99 - - - =B+

£p2 the total plate currents for both tubes.

89 . o . :
-9 O— — oVOLTS This multivibrator will produce a single
155 ‘m[ Ll l LL L square-wave output for a single input
n/ Anbo V275 N 8 trlggel
o Alune vV 3.69
_ sy 18 i o o e e & B o
127 AR -.; Al v 583 Fig. 5-b—Two impulses produce a full wave. Electronic switch
129 13— 21 o7 Alnleo 3 with sVe I* 10, R . - i
s - 9795 comolete | | chronization signals. Limiters or clip- _lAmtong. thtf) malm-‘t “2‘.’5 Of‘thﬁ ";‘um
0 - ; AT G ribrs .
l\;u un'nll 'uy:l" nlumq ﬂo]d .‘.‘.".I,]..I.‘.'. eI pers are llSlla“_\' used ahead of the }l );‘.l OI" 157 Teh.e (..( 1o l{(.' t'%\\l .( ’ Qt (1):\\'“
e 0 s el i 8 multivibrator to remove the unwanted ' tngure o LU 1?”use( N "t”t‘;f" AL
utpal L . L .85 comalete s veneld - . pretures on an oscilloscope a e same
12 Il)u.unlc 1000 olims fivdd ..., .. 5.85 pulses that )'Ill[.’ht otherwise cause er- I N !

time. At the heart of this device is a
free-running multivibrator V1-V2. V3

ratic and unstable operation.

IF TRANSFORMERS

. — g+ and V4 are squarer tubes used to clip
Medtum Sige 156 KeIE T é :‘.': %_( t}}e ends of the outputs of the multi-
Modiun S e e T e i"' T vibrator.
M S e T all W - Common cathode resistances are used
tmer —bnput & (nthat o— ] for V3 and V5 and for V4 and V6 to
couple the squarer tubes to the amplifier
MICROPHONE CABLE T ) T tubes V5 and V6. When V3 conducts.
A B C D £ L N the heavy plate current causes a large
= e ™ "ﬁﬁéﬁ R3 IR drop in the eathode resistance, which
C s s o i — I is a great enough bias to cut off V5.
B S Starels Siher Plavad Tingd B Dophle See-

During this time V4 is not conducting.
and therefore V6 has only the bias due
to its own plate current. This means

ing Cellulaes Aeetate, C—Yaen with Muoistine Proof
Treatuent, D -Rlack  Brabl,  E—alt  amd 'epper
Braid, P=Biabl of Thmed copper, 4 Rlrands 736

Fig. 6-s—The single-shot type multivibrator.

:‘.,.&k cs.,%G;l:,,'.','_l,""' u:.:,::",.,l—m" lubber Jacket, EiNy. A ~— >0 VOLTS that either V5 or V6, but not both, may
only 4c¢ per foot N G B be conducting at any one time.
ERy m The output voltage is fed to the signal
Qre b O VOLTS circuits of the test ’scope so that the
MINIMUM ORDER $1.00 |

[ WIEN QRDERING —Send 230 detwnit for all €.0.D, RO N S SR D two input signals may be seen. Actually

Shibaueats, lnelude sutheient jwetagi—exeess will o Ep} | | (_l r—l_r 8+ first one signal and then the second ap-
refunded. Orders without pectaze will he shipped ex- o d h 7 . 3 H H
H .
1

pears, but the rate of switching is so
press colleel, Al juiecs Foo, oo New o Yk (Chiy

rapid that the two signals appear to be
f [SENCO RADID ..

present at the same time. This is a use-
ful methed of comparing wave forms in

Dept. A, 73 West Broadway
New York 7, N. Y. BEEKMAN 3-6498

alignment procedures and may also be
used to compare two signals coming

i from two different antennas in radar
Fig. 6-b—Wave forms of multivibrator above. receivers.
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Here's the final answ?r
to your tube problem..Ag:l;
we've gone the limit — :‘u:h::nec—
bit of overhead expense t a‘ o
i "ec?;s to your cost. Result: lowest p =
he‘”nlhyetaﬁoday! So why not take advantage
on the mar

now. \MMED‘AT;E\_\V Ry

ALLY CARTONED

these tremendous savings

INDIVIDU

32L7G6T
34

35/51
35L6GT/G
35wy
TA4
TA7
786
TF7
737
N7
X7
(XXFM) 44

1LNS s

IN5GT. G
1R5

155
174
1T5GT
1U5

v

243
245
246
247
2X2/879
3A4

305

354

3vs
5U4G
SW4GT
5X4G
5Y3G
5Y3GT/G
5Y4G
523

524
6A6

6A7
6ABGT
6AB7/1853
6AC5

6AC7/185)

6F6GT
6F7
6F1,VTT0
SHEGT /G
615GT /G
6J6 L
618
6P5GT

6Q7GT
6R7
6RIGT
(37.%)
GSA7GT‘/G
6587

65D7GT
6SFS

65G7
65SH7GT
65J1GT
65K7GT/G
65L7GT
6SNIGT

12A6
12A86T
12ATg
12AT7
12BA6
12BE¢
12F5GT
12H¢
121567
1237GT
12K7GT
12K8Y
12Q76T 43
'ZSA7GT""G 40
125F7 5
125C7/1634 39
125Gy
125J7GT
125K7GT/¢ 15
12sL7 49
'2SQ7GT-'G 40
12SR7

14A7

1486

24A

25A6

25L6GT /G 39
25Z5 9
25Z66T/6 45
26

84,674
85

89
99V

99X
117ZsGT/G
1828

1231
1644

6AGT/6AK7 65Q76T/G 37 27
6AH6 | 65D7 49 39 30

6AKS 74 69 " €557 205 | i
MINIMUM OF THE MONTH
5 ” Mﬂ INC .LEREs
RING— 885
:2?5%5'2 RdDeEposi? fot .
| al C~c.?de5';‘:,‘:i, YRATRON, TRiopE TYPe
ts. Inclu
DEPt A. 73 Wes‘l Broadway- 2;:]:( bpeostrdeqieu—ne;r;e;'f SPEC'AL
| or ¥ ostage
Y. Orders mghoutd pe’m“m 29¢
New York 7. N' Willzecre Aﬂ"pp':‘iecex F.O.B. EACH
co [

New York. City.

TELEPHONE—BEEKMAN 3-6498

-

OCTOBER, 1948
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War Surplus Bargains Sold As Used Unless Otherwise Specified! )

VOLUME CONTROLS PRICE RESISTORS—CARBON
I megohm, carbon, 1 shaft ......... $ .35 100 ohms, V5 watt....... $3.00 per hundred
1000 ohms, carbon, screw-driver shaft. . .35 120 ohms, V2 watt. .. .. .. 3.00 per hundred
20 ohms, wire-wound, 1” shaft .. .. ... .35 220 ohms, Vi wott. . ... .. 3.00 per hundred
500,000 ohms, carbon, 2" shaft ... ... 35 270 ohms, 1 watt........ 3.00 per hundred
1000 ohms, wire-wound, 2 shaft . .. .. 35 | 470 ohms, Y4 watt. .. . ... 3.00 per hundred
6000 ohms, with switch, carbon, 1” shaft .40 480 ohms, 2 watt. .. .. .. 3.00 per hundred
Dual 25,000 ea., wire-wound, 1” shaft.. .35 1200 ohms, Y2 watt. ... .. 3.00 per hundred
Triple 25,000-50,000-20,000, carbon, 17 6800 ohms, 2 watt. .. ..., 3.00 per hundred
shaft .., .70 12,000 ohms, 2 watt. . .. .. 3.00 per hundred
21,000 ohms, V4 watt. . ... 3.00 per hundred
RES ISTORS 56,000 ohms, Vs watt. . . . . 3.00 per hundred
W|REw0UND 85,000 ohms, V4 watt. . . .. 3.00 per hundred
150,000 ohms, 1 watt. . . .. 3.00 per hundred
3ohms, 20watt .. ..., .10 270,000 ohms, V5 watt. ... 3.00 per hundred
2500 ohms, 20watt ..o .ov e iaun ... A0 830,000 ohms, 4 watt. ... 3.00 per hundred
Va ohm, 20 watt . ... ... .. ... ... .10 1,200,000 ohms, 4> watt.. 3.00 per hundred
11269 ohms, 100 watt (hags 5 taps) . ... .35 5,600,000 ohms, Va watt.. 3.00 per hundred
CONDENSERS
PRICE

2 mid. 600 V., Oil, 34" x 1Va" x 2% . $ .20

> mfd. 400 V., paper, 1" dia. x 2Va” ... ... 25

5.2 mfd. 50 V., Chicago Ind. Cond. Corp, DL 1 X 2V X 3% gusttcnne o os 25

4 mfd. 600 V., GEPyranol, 1” x 212" x 3" . . . .o .50

2 mfd. 600 V., Aerovox Oil, 1” x 17 x 3 S AT 1.25

8 mfd. 600 V., Chgo. Ind. Cond. Corp., Oil, 1”7 x4” x5”. . ... 1.50

I mfd. 4000 V., C-D, Qil, 2" x 4" x 77, ... .o 4.00

02 mfd 600 V., mica. ... .. .05

4 mtd. 1000 V., Oil, C-D or Aerovox, 1”7 x 27 x 7. ..o 2.50

30 mfd. 330 V. AC, GE pyranol «u v . v vivsmnn s snemes s sanrnenn s, 3.00

2 mfd. 1000 V., C-D, Qil, Single hole mounting, |1 V5" dia. x 4V ., 1.75

4 mfd. 600 V., C-D, 14" x 4127, single hole mounting. . ... ............ 1.25

140 mfd., variable, padder screwdriver adjustable. . .. ... ... .. ... ... ... .25

1-17 mmtd., variable tuning, 5 plate, 2 shaft, Va” dia.. . ... ............ .25

1 mtd. 400 V., paper, AerovoX. . ..o .15

o1& Tfd. SOV DADET gg.u.0eawem s s crciees ded ms bbbl boe s s e Soeslh o .15

rl M. 15000 Vey DODRI & » w m b i 0t 64 o 5 o6 5 6000 0 0m o o s o .20

05 mfd. 400 V., PAPET et iuatistiviiiin it rrranernnnnnsnnssns .15

Telephone LINCOLN 8328

PRICES F.0.B. INDIANAPOLIS

LIP MICROPHONE TYPE 813 TUBES
Made by Western Electric, $5.95 each

R ith
:?&&yﬁi Shveyets,]lgz;‘d\:\gw AMERICAN SURP[US Type 813 tube sockets

PRICE $1.50 PRODUCTS (0. NEW PRICE 50c

l TERMS: CASH WITH ORDER

537 N. CAPITOL AVE.
INDIANAPOLIS. IND

RADIO-ELECTRONICS for
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NAVY CRV-46151 AIRCRAFT-
RADIO RECEIVER

Four bands including broadeast (195-
9.050 KC). Circuit is six-tube super-
heterodvne with mechanieal band ¢change
| or 1emote operated electrical band
change. Remote band change and tuning
controls ineluded. making this set readily
adaptuble to mobile ham use. Powered
from self-contained 24 V. DC dynamotor.

The sets are complete
52950

with tubes and remote con-

TURBO AMPLIFIERS WILLARD LEAD ACID CELLS

Used for ports—shipped com-
plete with the following tubes;

a3 hrg) dafes 7C5's

122 b el ans 7Y4 6 V. {(New) {Dry-charged)......... $300

| P 7F7 6 V. (In. .metal !-:m'r}'ing case) (Add electro-
PR o Gatonnah T0== 5. B0 i e Aasesre:zpess $4.00

BL-SELENIUM RECTIFIER TYPE 23751

A must for the radio man for the much needed 110 V. DC
source. 110-120 V. AC input, 110-135 V. DC output at .76
amp. Conneet in parallel for highest current requirements,
Size 3Wx2%x1% inches.

$1.65 ea.

CLOSED VIEW

[ trols. No cables or plugs. PRICE—NeW. . . iieiieiararnnnssonessnnnes
Including case ...........
REMOTE CONTROLLED COIN INSERT AND SPEAKER BOX
Made by Persunal Music Corp., Newark, N. 1.
;—-"‘*‘_ lzwfll\f:.lf operated, fused
’;', Weight 61, Ibs,

Size 4% x 7% x 5%” high

Sloping front

P M Speaker §” size

Hus 2 Pilot Lights for illumination

Finisherl in chrome metal and grill
with red plastic

Accepis | to 6 nickels

Each 5¢ coin gives about two phono [o8
records of music

Should be mounted on a flat base

lias Haydon Mfg. Co. timer

Lock installed in tep. (with key.)

Fasily removuable coin hex, size 67
3" x 114"

Requires 4 wires from power unit

A beautiful piece of equinment that
could be built to house coin operated
radio

Worth geveral times our ask-

ing price. Price brand new.. $4-95

OPEN VIEW

PILOT’S CONTROL BOX, TYPE CRV-23254

Used with CRV-461

seleetion of any one of six frequency ba

or selection of C.W. and M.C.\Y. and M.

crackle finish. Size 2"x2'2"x6" high.
Brand new

2 watt, 110 Volt, Edisen
light
Brand new, Box of ten

ARGON BULBS

ase. ldeal for R.F. indication, night

RECEIVER TUNING HEAD CRV-23253

51 Receiver for remote control of volume,

Used with CRV-46151 Receiver for vernier tuning. Has
beveled dial with hairline cursor. Bands are 200560, 560-1600,
1600-4450. 4450-9050 Kcs. Each band spread over about 280
degrees of dial edge. Has provision for flexible tuning shaft
or can be adapted for direct drive on any tuning shaft. Black
crackle finish. Size 5”x37x2” overall.

nds. as off Jon switch
V.C. or A.V.C. Black

$1.50 each

......... Brondnew.....................$l.50€ach

FIELD TELEPHONE WIRE

3 conduetor, stranded. insulated and weath-
erproofed,  ldd for intercommunication
systems, telephones, sclsyn indieators. Use
t inside or out of doours.

525 Foot roll, brand new, $4.25

OCTOBER, 1948

PHONE LINCOLN 8328

PRICES F.0.B.

INDIANAPOLIS

WESTINGHOUSE RECTIGON
BATTERY CHARGER BULB

Style 289416, 6 ampere rating. For replace-
ment in most chargers or for building
power supply to use on D.C. operated equip-

ment.
$1.90 each

TERMS: CASH WITH ORDER

AMERICAN SURPLUS
PRODUCTS (0.

Brand new

537 N. CAPITOL AVE.
INDIANAPOLIS, IND.
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The Crystal Detector

Part IV — Circuits and Techniques

I'sing Germaninm Crysial Diodes

ODERN crystal rectifiers are
adaptable to many practical
uses. They can be valuable in
almost any circuit where low-

power rectification is required,

Most practical are the germanium
types of erystal diodes which give superi-
or performance at frequencies up to sev-
eral hundred megacycles with low values
of load resistance. Known as types

PLASTIC™ CAT WHISKER

Fig. 1—Cutaway view of IN34, crystal diode
having many radio and television applications.

1N34, 1N35, 1N38, and 1N39, they are
fast becoming important circuit ele-
ments,

In addition to improving performance,
germanium crystal diodes permit sim-
plification of many radio, television, and
electronic control cireuits. They are
suitable for use as second detectors and
as d.c. restorers in television receivers,
as modulators and demodulators, and
as low-frequency oscillators, voltage
regulators, and polarizing devices, Oth-
er applications include volume limiters
and elamping circuits, square-wave clip-
pers, radio testing instruments, meter
rectifiers, volume expanders and com-
pressors, rectifier bridges or varistors,
and a variety of other functions.

Contained in tiny cartridges (Fig. 1),
erystal rectifiers require no heater sup-
ply. They are affected less by tempera-
ture, humidity, and age than other types
of dry rectjfiers. They resist shock and
vibration as well as or better than con-
ventional vacuum tubes.

1F TRANS

XTAL R
F T ©
IFIN 27K T 25uut AUDIO OUTPUT

Fig. 2—Typical circuit of germanium diode
as a half-wave detector in a superheterodyne.

Electrical features include small
shunt capacitance (less than 1 uuf), low
forward resistance, high back resist-
ance, and the ability to work into a
low resistive load with reasonable ef-
ficiency. The lack of a heater removes
one common cause of noise and hum
and permits connection of both ter-

minals well above ground potential when
desired.

Another important characteristic of
germanium crystal diodes is their re-
markably long life. For instance, the
type 1N34 is rated for service in ex-
cess of 5,000 continuous hours.

A few types of silicon crystal diodes,
designed originally for microwave oper-
ation and obtainable through war sur-
plus channels, can be used at lower fre-
quencies. They must be operated at very
low power and invariably suffer from
reduced operational efficiency. Germa-
nium c¢rystals are desirable for most
practical applications.

Crystal detectors

Using germanium crystal diedes to de-
tect the i.f. output signal of conventional
superheterodynes is satisfactory up
to several hundred megacycles. At high-
er frequencies, silicon erystals are pref-
erable.

A single crystal diode can be used as
a half-wave detector as shown in Fig, 2,
Full-wave rectification requires two
erystal diodes (Fig. 3) of the same type,
preferably with the same characteris-
tics.

A.v.c. voltage can be supplied by a
separate crystal diode arrangement, as
shown in [ig. 4. Crystal A provides a
negative voltage for a.v.e. action; crys-
tal B functions as the second detector,

IF IN -, XTALS
r
$ r
:;IiK =25upt

IF TRANS

AUDIO OUT

Fig. 3—Full-wave detector in superheterodyne
set using two germanium crystal rectifiers.

but is connected with opposite polarity
to that of crystal A to balance the load
on the final i.f. stage of the receiver.
Both erystals should be of the same
type, but need not be perfectly matched.
Crystal diodes also are used in the
second detector or discriminator stage
of FM receivers, replacing the usual
diode vacuum tubes. Since the discrim-
inator has a balanced output, the two
germanium crystal diodes used for full-
wave rectification must have almost
identical operating characteristics,
Ideal for this purpose is the type
1N35, consisting of two 1N34 diodes
which are selected with great care at
the time of manufacture so that their
resistances are matched within 10% of
their average value in the forward di-
rection when measured at 1 volt. The
reverse or blocking resistance must be

www americanradiohistorv.com
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greater than 400,000 ohms for each crys-
tal when measured at —10 volts.

FM receivers originally designed to
operate only in the 42-50-mc band can
he converted for reception in the 88-
108-mc band with tubeless crystal con-
verters now being marketed. These con-
verters use germanium crystal diodes
and require no power for operation.
They are connected between the antenna
and the input of old style receivers.

Television uses

Crystal diodes can perform at least
two important functions in medern tele-
vision receivers. They can be used for
detection in the discriminator stage of
the sound circuit and for low-power d.c.
restoration of the picture signal.

Except for band-width requirements,
the discriminator of a television set is
similar to that of an FM receiver. For
television, =25_ke deviation is required;
for FM, =75 ke.

A pair of matched type 1N35 ger-
manium crystals is used for detecting
television sound signals just as in FM
receivers,

Crystal diodes are used in clamping
circuits as d.c. restorers whenever the
input voltage does not exceed the nor-
mal rating of the germanium rectifier.
Type 1IN34 is limited to approximately
60 volts; type 1N38 will accommodate
voltages up to approximately 100 volts.
For signals of greater amplitude, any
number of additional erystal diodes
(preferably of the same type) can be
connected in series.

A typical clamping circuit is shown
in Fig. 5. It uses a single crystal diode
connected between the output of the
final video amplifier and the grid input
of the picture tube. Some form of d.c.

1
IFIN ;:‘ L,,:-°°°'
LAY S0uutl  AUDIO
IF TRANS our

<
470K: 270K

> SI00K
> »
r T

\ LY
L '_I, A
AVC -

Fig. 4—Superheterodyne circuit using separate
crystal diodes for detection and for a.v.c.

restoration is necessary at this point be-
cause a video amplifier is an a.c. ampli-
fier and there is no d.c. component in the
video output signal. The needed d.c. com-
ponent represents the average illumina-
tion of the original scene, and. unless it
is restored, proper scene illumination
on the picture tube cannot be main-
tained,

RADIO-ELECTRONICS for
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The high back resistance of a ger-
manium rectifier can be put to good use
in many types of pulse-shaping circuits,
since the crystal diode effectively sup-
plies its own load resistance under most
operating conditions. Thus, germanium
divdes can also be used in electronic con-
trol devices. They offer a considerable
advantage over any type of diode
vacuum tube used in the same applica-
tions.

As a limiter, the crystal diode can be
inserted in any circuit to remove un-
desived peaks. For example, when an

¢lectronic device requires a negutive
trigger pulse without positive over-
shoots, the undesired overshoots can

easily be eliminated by connecting a
crystal diode across the input of the
trigger circuit.

Testing and servicing

Crystal diodes are very useful in
radio and electronic maintenance.

A crystal diode can be used as the
rectifying unit for a vacuum-tube volt-
meter, permitting the compact construc-
tion of a practical, multipurpose a.f.-r.f.
probe (Fig. 6).

Vacuum-tube voltmeters are essential-
ly d.c. indicating devices, and require
some kind of rectifier for a.c. measure-
ments. Long leads introduce capacitive
effects and are objectionable, and the
rectifying unit should be installed in the
test probe. A small diode vacuum tube
could be used, but a germaniuni crystal
is far more practical. It requires no pow-
er and is free from the contact poten-
tial effects normal to most diode vacuum
tubes. The crystal is also smaller, mak-
ing a more compact probe.

The maximum current rating of a
crystal diode is considerably higher
than that for diode wvacuum tubes.
Probes using crystal diodes have high
input impedance and low capacitance,
which reduce loading and detuning,

The frequency response of a germani-
um crystal diode is flat from zero to well
over 100 mc, making it ideal for signal
tracing and a.c. voltage measurements.

PIX SIGNAL
TO GRID OF CRT

° -||(

470K

KTAL IMEG

Fig. 5—Crystal diode used as clamper for d.c.
restoration in video stage of a TV receiver.

A basic circuit for a crystal is shown
in Fig. 7. The capacitor is used to iso-
late the probe from d.c. components
present in the circuit being investigated.

The entire probe may be built into a
small penlight flashlight case. One side
of the capacitor is soldered to a short
length of sharpened No. 8 wire; the oth-
er side is connected to the mounted
crystal. A flexible shielded lead is used
to connect the rectified output to the in-
put of the vacuum-tube voltmeter or sig-
nal tracer. The frame of the penlight
case must be grounded to the voltmeter
via the wire shielding. The chassis of

OCTOBER, 1948

the apparatus being tested must also be
grounded to the voltmeter by an addi-
tional wire and clip.

The single crystal diode employed in
this circuit is adequate only for meas-
uring signals of less than approximately
50 volts. To increase the voltage range
of the probe, it is necessary only to con-
nect a sufficient number of crystals in
series across the input. Two 1N34’s per-
mit a.c. measurements up to about 100
volts.

When connected to high-resistance
headphenes, the probe can also be used
for signal tracing, locating spurious
oscillations or noise, and localizing dis-
tortion.

Crystal receivers

Inexpensive tubeless radio receivers
can be constructed for local broadcast-
band AM reception using any type of

o—
L]

P 3
IN34

GND CLIP ) /I

Fig. 7—~Crystal probe circuit. Omit the 22-meg

22MEG
0C vTvM

resistor if the v.i.v.m. has an internal shunt.

erystal diode as a detector. Here is a
modern parallel to the crystal-and-cat-
whisker era of the early days of radio.
But the problem of finding the most
sensitive spot on the detecting crystal is
now eliminated, modern crystal diodes

www.americanradiohistorv.com

Fig. 6—Compact crystal probe for use with a v.twv.m. is built in a small penlight case.

being adjusted and fixed during manu-
facture for optimum operation,

Although lacking in both sensitivity
and selectivity, these tubeless receivers
provide fairly reliable local reception,
with excellent fidelity.

Any of several circuits can be used.
Fig. 8 shows a typical one. The tuning
condenser has a maximum capacitance
of 365 unuf.

The c¢oil is wound on a cardbeard
or bakelite tube about 5 or 6 inches long
with a diameter of 2 or 3 inches. Use
No. 22 covered wire, and close-wind 90
to 140 turns on the coil form. Every 10
or 15 turns bring out a tap by twisting
the wire, staggering the spacing so that
a clip on the end of the antenna wire
can be attached easily to any tap. Then
scrape off the covering from each ex-
posed tap to permit good contact.

The receiver will require a long an-
tenna erected as high as possible and a
good ground connection. Volume is va-
ried by changing the tap to which the
antenna clip is attached. No battery or
other power source is necessary.

Ham applications

A simple device for determining the
field strength or radiation pattern of a
ham transmitter can be constructed
around the crystal rectifier, requiring
only a resonant dipole and a microam-
meter. These components are connected
in what is effectively a closed series cir-
cuit (Fig. 9).

Since only relative readings are usual-

(Continued on page 70)
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lochksmithing and key making

PRACTICAL

UP-TO-DATE COURSE g
How io pick locks, de-code. make .-"r
master-keys, insiall, service, etc
New seif-instruction lessons
for every handyman, home-
ownér, carpenier, mechanic, &P
service station operator, fix- -{:"1?#
it shop, hardware dealer,
gunsmith, cycle shop. Good steady money-making trade)

- 53 EASY |LLUSTRATED LESSONS
T Full price only $3.95, noihing more
to tny. Satisfaction or your money
back, “Fill in coupon al bottom of
Page and mail today.
NELSON-HALL CO.
1139 S. Wabash Ave., Chicago S, 115,

watch and clock repairing

LEARN AT HOME—

IN YOUR SPARE TIME
Prepare now for s happy future
Of prosperily, security. Fascinat=
ing high-grade occupation for
men of almost any age or physi-
cal condition, You can earn while

you learn.

SEACTICALCOUISE INHOROL-

. Thorough
1raining in
Swass W
clocks, Coniains a w
heipful photos, drawings, diazrams, charts, ete, Onl 95
for everything, enmplete, Satisfaction or refund guarsnteed.
Mall no-risk c¢oupon below.

practical RADIO servicing

SELF-INSTRUCTION COURSE

Teaches you the practical side of ra-
die repalr, wdjustment, opera-
tion, alteration, trouble.shooting. No
presious knowledie necessary, Pro.
pare 1o sel up a shop of your own—
or train_for the MF industrial elec.
tronics field, simplified lessons, in

cluding mathematics, review ..aee - -
tions, gﬂmhlomn, answers, Up.tn.date! Only $3.93, com-
plete. loney-back guarantee. Use coupon helow

REAL ESTATE BUSINESS

o
tate. Includes instructions in ap-
praisals. vaiuations, management.
vestmentia, practical real estate operating, lw cost housing,
the law on rea]l estate transactions Including lewal foi
. salesmanship,
real estate man mus
only $6.95. Money-|
below.

rma,
many_ other subjects a suecessful
ow, Strictly up-io-date. Complete,
'K guarantee, pe No-Risk coupon

and

|"g|'-l oy

Be a ‘‘master mind." Learn how to Juggle
ficures. do bafing tricks with numbers.
Add long columns of siffures this lghte M
ning+«quick, short-cut way. Multiply 4 fig. }

ures by 4 figures without old«.fashioned mles X =3
multipticatlon. Here are speedy, simplificd | ©

systemn uscd by stage ‘‘wilzards,'’ expert
accountants, engineers, Only $1.49.
Course Includes Illustrations, problemas,
coupon below!

anawers.  Mall

COMPLETE BLUEPRINT READING
COURSE

Interesting, simulified

tion lessons for bulilders,

elev‘triclmll.
niers,

self-Inatruc.
mechanics,
rlumbers, welders, car’

automotive & aviation
workers, etc. 24 volumus include
over 600 actual ilueprints. dlazrams,
other inetructive step-bye.step pie-
tures. Unugua! bareain for any practical man, Complete,
only $6.9%, postpald. Satisfactlon or refund, Coupon below,

BUILD IT YOURSELF

Re a practical handyman. save time and
money with these professional Tricks-
of-the-Trade, Carpentry  made  easyl
New  self-inatruction  course In  one
handy volume, complete with full paie
l"lﬂlﬂl!l'lr‘:hl- diagrams, ote, Teaches
woodworking, painting & deroeatinegg,
upholstering, Power tools, cahihet mak.
i, ete.  Full price only $1.98. Money.-baek Guarantee,
1 coupon leyl

I Mail This No-Risk Coupon—Quick Action! !

—— — — —— — ——=

P NELSON-HALL co., i
1139 S. Wabash Ave., Dept. K-29. Chicago 5, IIl.
Pleasc rush me the Items I am checking Lelow. It la
will send

urwlerstood that if 1 am not 1000% satisfled 1
l the materis) hack within 10 days anid you will make
full immediate refund. without guestion or Quiblde,

Watch & Clock Repajring,...
Locksmithing & Mey Mauing.
Practical Radio Servigj

Real Estate Busine.
Short-Cut  Mathemat
Blueprint Reading Cou
Build 1t Yourself...
Apartment House Management.,
Jewelers' Encyclopedia..
How to Sell tite Insura
Complete Shorthand Course.

o o
St ot et

a I enclose $......., In full payment. Ship postpaid, I
O Sbip COD for §........ Pius pustage and COD charges,

Naifii

Addr ]
I T R |

THE CRYSTAL DETECTOR
(Continued from puge 69)

Iv desired, accurate calibration is un-
necessary. The erystal diode and the re-
ceiving dipole must be mounted rigidly
in a fixed position with respect to each
other. During field measurenients, the
crystal must not be jarred or shaken.

In the vicinity of very-high-power
transmitters, it may be necessaly to in-
sert a small limiting resistor R (1 to 10
ohms) in the series circuit to obtain on-
scale readings,

Using a stub dipole of appropriate
size, the same crystal- microammeter ar-
rangenient can be used to explore the
electric field distribution inside cavity
resonators and wave guides,

If a pick-up coil is substituted for
the resonant dipole, the arrangement
can be used to indicate resonance in
u.h.f, oscillator stages and transmission

L H H‘L 4.7K
" AAA—

HI- IMP PHONE S

X ;! 3 -
3650uf |200uuf

Fig. 6—Germanium crystal receiver for local
broadcasts. The fixed crystal simplifies tuning.

circuits. The pick-up coil should have
enough turns to insure on-scale meter
readings; usually two or three turns are
adequate. When used with high-power
equipment, it may be necessary again
to insert the limiting resistor R in series
with the microammeter.

Crystal diodes can be used in place
of diode vacuum tubes or other unilat-
eral or nonlinear components in fre-
quency meters, modulation meters, and
other indicating devices. Other functions
of crystal diodes—such as limiting,
clamping, and voltage regulation—often
can be applied to amateur rigs, Crystal
rectifiers are partieularly useful in port-

3

m n%smu.
@wcnm AMMETER

Fig. 9—Crystal rectifier circuit for measuring
the field strength of the amateur transmitter.

able or mobile work since they require
no power for operation.

Its characteristic relatively high back
conductance upon breakdown makes the
crystal diode useful as a voltage regu-
lator, and excellent voltage control can
be maintained with none of the disad-
vantages of gas-discharging tubes. The
crystal is most effective when used to
regulate voltages between 20 and 60
volts.

The crystal is connected, with a lim-
iting resistor R, in a simple control cir-

www americanradiohistorv.com

cuit (Fig. 10)}. The value of R varies
considerably, depending upon the mag-
nitudes of the voltage and current. Any
type of germanium diode is capable of
handling an average current up to about
40 ma with a transient surge current,
for some types, of 500 ma.

An important advantage of crystal
diodes when used as voltage regulators
is their ability to return to normal after
the application of excessive voltages,

When four erystal diodes of the same
type are arranged in a bridge network
(Fig. 11), the circuit functions as a
very effective voltage rectifier. Action
of the bridge network is conventional.
It accepts waves of any shape as long
as the voltage does not exceed the rating
of the germanium diode employed, In
this case the network of four type-1N34
diodes aceepts any wave form not ex-
ceeding 10 volts peak-to-peak value.

One important advantage in using
erystals for bridge rectification is that
the conducting resistance is much lower
than when using vacuum tubes or any
other unilateral devices. When a bridge
network is used in connection with agr.c.
or impulse eireuits, reflex action is much
faster with crystal diodes than with any
other type of rectifying element.

Crystal-diode bridge networks can he
utilized to a great extent in ring mod-
ulators, carrier-suppression modulators,
and similar nmodulation systems.

Such networks impose strict require-
ments on the four germanium crystals.
The diodes must be selected with great
care; their resistance (in the forward
direction) must be balanced within
2597 when measured at 1.5 volts, and
in addition, the forward resistances of

o— AN
100 APPROX  J o
‘I
T REGULATED OUTPUT VOLTAGE

VARYING INPUT VOLTAGE
) C

P —

Fig. 10—Voltage regulator circuit. Germanium
crystal is used. R is the limiting resistance.

each pair of eryvstal diodes must be
matched within 1.5 ochms.

This is a long and costly procedure
for the average user of ervstal diodes.
It led to the development of the varistor,
a single unit enclosed in a metal tube
envelope, containing a complete bridge

O—

AC INPUT UP TO (Ov L 250K
ANY WAVE FORM <
r
DC OUTPUT
o K]
T —

Fig. I|—Germanium crystals in bridge recti-
fier. Low conducting resistance is its feature.

network of four germanium diodes,
matched and balanced at the time of
manufacture. The varistor is extremely
versatile and destined for wide use in
a variety of future modulation and de-
modulation circuits,

RADIO.ELECTRONICS for
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Correspondence from service technicians and
distributors suggests that many may be con-
fused by the question, *What instruments do I
really need to service TV and FM receivers?”

THERE IS NO NEED FOR CONFUSION! The
answers are simple and direct the new
service techniques easy to master when pic-
torially presented. Only one new instrument
must be added — some older instruments be
replaced with new models for efficient and
profitable TV and FM servicing.

THE ONE NEW INSTRUMENT needed is Model
911, a wide-range sweep generator for visual
alignment. If you get the one the set makers
themselves seem to favor you are naturally
best equipped. Equally important, 911 comes to
you with new pictorial instructions. Specially

MODEL 11
TV/FM SWEEP GENERATOR.

2 thru 226 me.; electronic sweep adjustable 0 to 10 mc;
high output adjustable O to % volt. Seporate 1 mc. ond
5 mc. precision crystal marker oscillotors to insure correct
TV video i.f. curve shape and width; phosing control ond
60~ sine-wove ‘scope TV sweep valtage; 120~ sow-taoth
FM ‘scope sweep voltage. All this, yet only $78.50 net.

designed for efficient TV and FM servicing, the
new Silver Model 911 Sweep Generator takes
all confusion out of TV and FM alignment.

REPLACEMENT OF OBSOLETE instruments with
the new “VOMAX". the famous 906 FM-AM
Signal Generator, adding new “SPARX" AM,
FM, TV Signal Tracer, will really pay off in
TV-FM service profits.

MODEL 900-A “"VOMAX”, The new "VOMAX"
is the truly universal v.t.v.m. — mokes TV, FM
ond AM measurements occurately — at highest
meter resistance. Giant meter, non-breakable
glass; 45 ranges; new single probe for o.c,
d.c., af., rf, volts, ohms, db. ond current
measurements. Advancing far beyond its prede-
cessor, the overwhelming choice of experts,
‘VOMAX'' equips you with the world’s newest
and finest meter for only $68.50 net,

MODEL 906 FM-AM SIGNAL GENERATOR.
Similarly the choice of the big engineering
laboratories plus thousands of service tech-
nicians, 906 stands out as moximum value. 20
ke. thru 210 me. in B ranges, =1% accuracy;
less than Y2 microvolt, including strays to over
1 volt v.t.v.m.-metered output; multiple shield-
ing; adjustable 0 to 100% omplitvde module-
tian; adjustable 0 to 1,000 kc. FM sweep. Net
price only $116.50.

MODEL 905-A "SPARX".
universal test speaker, 905-A s
amazingly sensitive yet free af usual tracer
hum. Vacuum-tube prod with r.f.-a.f. switching;
high-gain high-fidelity emplifier; 6" PM speak-

Combining signal-
tracer and

er; 1B.watt output transformer gives wide
choice of impedances. Two essential instru-
ments in one, 905.A is the finest 37 years of
prize.winning radio engineering experience
can design — value far exceeding $44.50 ner.

P mm—e e —-————-———

W,&Wu{ for new catalog
of LCETI — Laboratory Caliber
Electronic Test Instruments

quality and prices which amaze
even the experts.

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT

P T st Sibrer Co:, SHoce.

EXECUTIVE OFFICES: 1240 MAIN ST., HARTFORD 3, CONN.
1249 MAIN ST., HARTFORD 3, CONN

FACTORY OFFICE:

OCTOBER, 1948
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GENERAL ELECTRIC 150 WATT TRANSMITTER
Cost the Government $1800.00 ¢ Cost to You—BRAND NEW—%$67.50

Thiy 1s [hf famions transmitter used in U.B. Army Innuber« sand wiound <tatione, duning the war, Its design an)
conatruction have hieen Droved in wervice. ynder all Kinds of wonditions, all waer the world, The enlire frequency 1ange
Is covered by mweans of plug tuning units which are 1neluded. Each tumnhx ha< jts owh oncillalor and pawer
amplifier colls anit condensers, and antenns tmning circuit~—all desteneidl to oberate at top efficiency within "its
particulal fiequency ranke. Transmilter and accessories are fnsind in hlack crackle, and the nulhammeter, voli-
meter, and RE ammeter are monnted on the front banel. Here sre the speaifications: FREQUENCY RANGE: 200 to
500 K(* and 1500 to 12,500 K¢, (Wil operate on 100 and 20 mieter hand with slight madifieat ion for which diag are
furnished). OSCILLATOR; Self-exeited, thermio compensated. and hand calihrated. POWER AMPLIFIER:
1zed claws 'C*" stage. usink 211 Nt And w1uibBed with antenna coupling eyre which mstehes practicalls any

antenina. MODULATOR: Class "B uses 1wo 211 tubes. 'OWER SUIICLY - Supphied complete with dsn r
which furnishes L0600V at 350 MA. trom either 12 o) 24 volts. rolplete instiuctions are fiineihod to UprLAte ~¢t lron)
110V AC. SIZE 21%x2329%". Total sluppine wit, 300 1bs., comblete with all tules, dynamotor power wupply, ~even
tuning units. antenna tuning unit and the essemtial pluks. NOTE: Price incieases 10 $100.00 elwtive (ht. 1, 1945,

BRAND NEW

1C -124 o . R

GENERAL ELECTRIC RT-1248 15.-TUBE TRANSMITTER-RECEIVE B2t P e E RS
RiFIC PO - g I 3 £ - rom 435 . ] ~

I(l)s h‘{c' T:n w‘l‘l(;r‘uun‘::“;‘ l?.n'..:"’.mln‘f.?u.r'.'} l\:":-lsllyer:'{?l‘:e‘:tﬁc‘ale'y.ipz .ndr'\':ltu‘:le{'m‘:'rnals: ‘Iu (u;;)ﬁ " with calibrating Crystal and

cluding was A first detector and oecillator, and 3~ TH7's as IF's with 4 slug-tuned 40 Mc. IF trans. i , 3
fofmers, plus'a THT, TEA's and TF7°s. In addition unii conlaing H relays designed 1o oporate any sort of calibrution charte. A jrecifion

external equipment when tulted hy a recelved sigm sl fra stmilar set elsewhere. Originailly desigued 1r. "y F: P : is -
for 12 voltf opcration, powec n:p.-lr -yn Nat included, as (t is 2 cinch for any experimenter to connect this ﬂl“en(}' Eaide] (e B o
unit for 110 AC. uming any su y capable of 400 DC at 35 MA. The ideal uni for use In mobile or ful for innumerahle applica-

astationary aervice in the Citizen's Radio Telephone Rand where no license 18 necessary. Instructions and .
dingrums supplied for runnin® the RT-1248 transmitier on elther code or viice i AM or FM transmission tiona for litboratoery technician,
or receplion, for use as a mobile public address system, on 80 to 110 Mc, as an FM broadeast reeo r. . . N and
"l. Fucsimilic transmitier or recel lvlﬂ'. as & Amnlﬁur Televirion lrnn-mme'r ar_receiver for remote cm'n). Bervice man, amateur, and ex-
trol reiay hookups., for Geiger-Mueller counter applic ations. It sells for only $29.95 or two for $53.90. . vine vy
If desired for marine or mobite use the dynamotor which will wolk on cither 12 or 24V DC and supply pertmenter at the give away
all power for the et I3 only $15.00 sdditiunal. price of only $75.00.

1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER it e ® B e omanie $49.95

all futuie
No possibility of good tubes reading "Bad” or bad tubes reading “Good” aa on dynamje tonductance testers or other
ordinary emission testers. Atiractive panel and case equal to any on the market in apjpearance. .. Larke 4'¢* meoter. ..
Calibrated micromho scale as well aa a Bad-Good scale . . . Front pane! fuse... Ind.vidual sockets far all tube base
types—voltages froni .75 volts to 117 volts and complete ¢ witching Aexihility allow ! present and future tubes to he
tested regaridless of location of eleiments on tube base... Indicales Kas content and detects shorts or opens on each
iniviniual section of all loctal. octal and miniature tubes inclaing cold cathode, magic eye and voltage regulator tubes
as well as all ballast resistors. Name of the nationally kn reading "Good” as on dynam'‘e condactance testers or ather

Maodel *( Sloping front counter case..... 0000000000000 MOAGADD0G00000a0000000 00 e . . .. $49.85
i Model “P"—Handsome hand-rubhed portable case. ... .. .. 54,85
Buitt-in roll chart with either of above $5.(0 extra.
RTI1711 Brand New 12 Tube, E10 Volt Receiver-Tnda- TERR'F,C VALUE !
cator-Oscilloscone camplete with all tubes and nower -~
aupply. Has teleacobing hood over scope tules, which PORTABLE ELECTRIC DRILL |
18 equipped with a detachable calibrated Bereen. Has
cenlering and amplitude controls and twe video (Sofd at less than estanlished factory price so we cannot mention brand name.)
Ilnputs. N patural for television.............. $39.93 Umly $19.85 ennipped with %" Jacobs Geared Chuck and Key.
Not an intennittent duty drill, but a tull <ize 1ngged tool.
SELENIUM RECTIFIERS. Al types are rated at i\‘:lo\-l cofivehilent type switel), namrlll Rrip Ilalmlh-. a'nd balancve liln: & ~ix-shooter.
130 V.A.C. Do npot asnort to make quantity., rrclslur? cut geais—-turbine type conling hlower—extra leng brumea.
No stalling undet heaciest Pressure becalae of powerful 110 Volt AC-TH* motor and
W/ MA .70 10 for 6.50 50 for 331.00 multiPle hall thrust bearing. i
Wo MA ... 15 t0 for 3.00 50 for 32.50 Other hearinks self-alignink lifetime-lubricating Chrysler Ollite tyvpe. |I
150 M .. ) 10 for 7.50 50 for 35.00 Made tor tokhest year-in and year-out sepvice (o Flant or on construction jah+. Ly )
200 MA ... 1.05 16 for 1LOO 50 for 1750 | Amazing peibetual factory wuarantee assures yYou of a lifetime of troulle-fres iive. '..\_ T — P
250 MA ... ... 1.26 10 for 12.00 30 for HIBD | 2% dePaat on C.O.DK. Full refund 3 returned prepard within Hwe day-.
T CONDENSERS—PAPER TUBULAR i WV —onl. .03, 005
" HEAT GUN ~ 861 01, .05—9c: 1—I0c: 25 -23e: b CTRO-

LYTICS: rmtd 20
20/26imfd  150h ~ 35

20€; lomid 35

. E
—20c: zumbd 150w —23¢:
3N/Z0 15 —36c: Somrd 150y —d3e; Kmafd

Streamiined pistol cip beat gun in elud red housing, that ohy 340 e |

delivers a powertul 20 Calde ¥t per milnute blast of hot -:-9;\: ;:‘I?d };33{’3 2;2“ _;‘5.’:%,..‘(')!'!;.;"'?2?;925NSEHS. o (o

21 8t 160 Fahrenheit  Ordinary blowers have smali fan - S .

motors, but this has a Ltetime lubiicated AC-DC motor of SPEAKERS Thewe 1I'M sprahete are the hineot rhat are avail-

the rugsed vacunmn cleaner tvpe, that produces a hurricane alde. Al have heas) mversize Alnico maxnets,

ot elther hot or cold air. P'ertect for blowink out dirt or SIS .. ... 6 for $6.60

fust Yrom radio chassis. diving out ighition systems. waim- 1.5 "6 for $6.60

ing up carburetors, quick-diyviog par thawing aut radia- $ta0 . IG tor  $9.50

tors or water pipes, ete. Warmng. - Kevp this away irom | TV . ... 6 tor $8.70

daur wite, or e will e using it ta diy e hair becasse 77 (Car Radio Size).. .. $4.50 . . ... . . 6 for $21,5%

1wl do ot an ball the tite ot her onbnan hair diser 83' IR %oz. . $3.85 - . 6 tor 52%-%%
to SRy NUININK ot her using it 10 iy stockings or clothing, o defiost the retrigerator jnstantly. Only To~ ; g: o gaNas Ba o g :‘;: ggu‘ao
$12.95. Satisfaction xuaranteed or maney retunded 1 rermined prepaid within 5 davs. 12" o 21 oz, $7.95 ... U T 6 tor 542100

SCR-274N COMMAND SET

The greatest radio equipment value in history
A mountain of valuable equipment that includes 3 re-
ceivers that use plug-in coils, and consequently can be
changed to any frequencies desired without conversion,
Also included are two Tuning Control Boxes; 1 Antennc
Coupling Box; four 28V. Dynamotars (easily converted to
110V. operation); two 40-Watt Transmitters including
crystals, and Preamplifier and Modulator. 29 tubes sup-
plied in all. Only o limited quontity available, so gef’
your order in fast. Removed from unused aircraft and in
guaranteed electrical condition. A super value at $34.95,
including crank type tuning knobs for receivers. N

$595 Takes Both
BIG BARGAINS

{. ALUMINUM GEAR BOX t%x8x7 1hat con-
tamns two powertul el s and o
marched gear tramns. bl Is noall caang
N ~ize rtom % 4 1N hameter. This
nnit % aeadily comerted to rotaty o beam an-
felna nroany othel <ilbildr tise . $3.

2 ENSATIONAL FASCINATING, AMAZ-
ING SELSYNS. Hi tew selavis mnade by
G F Co. Two or e couneeled tukether
work Derhetly on 11 VA rotatian of
the shafr of one sebyn and all others o et |
oot wall rotate esactly 85 mahy abegtees an
the same chnetion, tollowing Bnsungly as 1
the units were connected Topethe; by Shatting
insteald of wiies  Tihre 1§ tiue whether Vo
1wist the shatt ot the masten umt a frae-
i of 2 ny  tevelutnme —
Tweful 1 Hun ol weath

tor. This unit is ideal for nse in focations that
14l pwer of (0 1un many of the surbluc items
D for operation. The price of this power plant is only
cen a uppiy a comerter that will supply 110v AC from the

sanes ot i, 00 OdTy PE-109 32-Volt Direct Current Power Plant
I
g
alive unit or fiom any 32V DC source for $12,95,

yolhing mnaer
'l"':;"'(-"l',‘;";""l';u '7———-. L}::a agn\lw PN consists of 4 gasoline engine that is direct couplei to a
& ('s‘l'_'\\;\ A y
NOTE: Each of the PE-109 power plants that we sell has been actually run and tested for output by us
Cable Address: BUFRAD before shipment, Above price is FOB Huffalo.
BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept.RC=-ID BUFFALO 3, N. Y.
RADIO-ELECTRONICS for

! olt Deogen
ml by
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RADIOMEN'S ADQUARTERS =+ WORLD WIDE MAIL ORDER SERVICE !!

BUFFALO RADIO SUPPLY, ONE OF AMERICA
OF THE REQUIREMENTS OF FOREIGN PURCHASERS, DIRECTLY FROM

‘s LARGEST ELECTRONIC DISTRIBUTORS, IS IN A POSITION TO SUPPLY MOST
ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES.

EXPORT INQUIRIES ARE SOLICITED BOTH FROM EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS

HERE AND ABROAD. EXPENSE CAN BE RED
ING BUFFALO RADIO SUPPLY INITIALLY.

$0S EMERGENCY TRANSMITTER $0S

This is the fatuous Gibson Girl Tran.mitter that
saved 50 nany lives during the war, 1t is used as a
distress call transmitter on boats and airplanes. The
Gibson Girl i3 the eaaieat tran~mitter in the world to
operate. NoO lostruction or experience necessai¥. No
external power supply required for operation. It is
merely necessary 10 turn the crank en the top of the
transinitter and power is generated and the distress
signal is automatically sent nut on the international
distress frequency. Brand New Gibson Givl trans-
mitter complete with tubes. ....... 0000G0000000 $9.9%

Antenna_ Kit for Gibson Girl tranymitter. This kit
“was desizgned to improve the effectiveness of the Gib-
son Girl Transmitter by increasing the range several
titnes. The kit includes 300 feet of special antenna
wire. two balloons for raising the sntenna in calm
weather, two hydrogen zenerators 1o inflate fhe hal-
loons, a special box kite for antenna erectlon in
windy weather, and & searchlight, powered by the
crank operated gtnerator in the transmitier, Com-
plete kit ...... DoBA0DS 000 00000000606006055060 $9.95

UCED AND REQUIREMENTS FILLED WITH A MINIMUM OF DELAY BY CONTACT-

All of our car radio antennas are made of tribte plated Admiralty

Braas Tubing. vomplete with low loss shielded antenna leads and [4

BUFRAD:CAR RADIO ANTFNNAS

high quality fittings.
SIDE COW

i $1.50: in lots of 12—%1.35 ea.
‘RAPER—BR-Z

98”7,

—BR-I, 3 sections extend to 66",

has 4 heavy dutly sections that
This super-aerin]l must be seen to be fully appreciated,
Your price—aingle unita—$2.45; in lots of 12—3$2.25 en. | |

1] 1
Your price—singte ]

extend

TILT ANGLE—BR-3, may he adjusted to all body contours, 3

sections extend to 66",
$1.25 en

VERSATILE—RBR-4, single hole fender or top cowl mounting
may be adjusted to conform with all body contours. 4 sections
12 tot price—82.96 en.
THE MONARCH—BR-5. gingle hole top cow]l mounting, 3 sec-
single unit price—¥1,90;

extend (o 56”. Single unit price—%2.80;

tions extend to 567
$1.715 ea.

AFTER SEEING OUR ANTENNAS AND COMPARING,
YOU WILL NEVER BUY ANY OTHER MAKE!

Single unit price—8$1.60; 12 lot price—

12 lot price—

COMPRESSED AIR INSTANTLY, Anywherel!

F

Portable Alr tompressor aml
storae tank. Iluggedly buiit of
best materizls using Iifetime lu-
bricated hall-beaiing on contiect-
ing rod and oll impregnated main
bearing on shatt. Unusual design
forever eliminates ialve tiouble.
the most common tault in ah
toinpressogy. PATENTED uninue
air intake systein increases e
clency tiemendously oter other

BENDIX SCR 322—Very high Frequency Voice Transmitter-
Receiver—100 to 156 MC. This job was good enouRh for the Joint
Command to make it standarl equipment in everything that flew,
even though each set cost the Gov't $2500.00. Cryatal Controlled
Amplitude Modulated—HIGH TRANSMITTER OoUTPUT
and 3 Microvolt Receiver Sensitivity gave good communication
Receiver has ten tubes and

and

up to 180 miles at hizh altituden.

transmitier has seven tubes. including two 832's.
4 crystals, and the spe-
desitned for this set.

plete witli 17 tubes. Temote contrel unit,
¢ial wide band VHPF antenna that was

=

L

?

Furnished com-

Lol

These sets have been lFemnoved from unused aircraft and are guaranteed to be in perfect

condition,
frequency coverage' in the receiver.

The SCR 522 complete with 24 volt dynamotor selle for only $37.95.

We lticlude free parts and diagrams for the conversion to “continususly variable

The SCR 522 is also

available with a brand new 12 volt dynantetor for only $42.95.

compressors S0 that air output s
much greater  than  that  from

Jarger complessors  powered by
heavier motors. Wil deliver appumimately 5500 cu.

inches of air per minute at maintaihed pressure of
30 1bs.. or will inflate 3 90 [, ek the in less than
one minute. Cownes complete with 100 1b. gauge, al-

thongh fnger-tip adjustinent allows setting of outpur
pressure at any value, which will automatically be
maintained. Works from any 4 16 1. motor. Usetnl
for spraying paints or Iscywers, diunfectants. insec

ticides, annealing or hiazing with natural gas. inflat-
ing tires, ete, L'iice $14,30 postage Drepaid snywhere
in the U. 8. Efficlent, completely adjustable syphion
type spray gun compicte with 12 [t. of 100 1h u:m-d
hose available for only $7.75 witiy.pint container,
also prepaid. 25% required on all C.0.D, ordeis.

l:end for free catalogs of radio parts and surplus
tenis.

AUTO-TRANSFORMERS ~Steps up 110v, or steps
down 220y to 110y —8$1.95.

FIL. TRANSF,; 6.3v, 21 Ambs.—3$0.98; T'niversals
Output Trans, & Wart—89¢: I8 Wat-—-$1.29: 50
Wati—$1.69. AUDIO TRANSFORMERS: 8. 'late to
8. God. 3:1—79¢: 8. ate to N1 Qridv—79c:
Heavy Duty Class Al or b .1 inputs—%$1.49:
Midget Output 1or AC-DE wets ~69¢: MIKE TRANS-

STEATITE VARIABLE CONDENSERS

.
{deal for high-frequency applications in receivers and low power transmitter stages.

STANDARD '~ DIA. SHAFTS
10 mmft  $.35—10 for $2.00—100 for
15 mmf  $.35—10 for $2.90—100 for
25 mmf $.35—16 for $2.90—14 for
35 mmf $.40—10 for $3.40—100 for
50 mmft $.45—10 for $3.70—100 for
55 mmf £.50—10 for $4.10—100 for
100 mmf $.55—10 for $1.50—100 for
140 mmt $.80—10 for $7.40—100 for
180 mmf $1.00—10 for $8.50—100 for

¢ 1402 140 mmf $1.60—10 for $12.50—100¢ for $100.00

SCREW DRIVER ADJUSTMENT

333.50 | s.20—10 ror 31.80—100 for $16.00
*}33-% $.20—10 for $1.80—100 Yor $16.00
32800 | 8.20—10 for 31.80—100 for $16.00
£38.00 | $.25—10 for $2.30—100 for $20,.00
$30.00 | $.25—10 for $2.50-~100 for $20.00
£70.00 | $:30—10 for $2.70—100 for $25.00

$.40-—10 for $3.60—100 for $32.00

Butterfly condensers, roter has two ball bearings and a %" shaft.
15 mmf. per section $.50—10 for #.50—100 for $40.00

3¢ mmf. per sectlon
50 mmf. per sectlon

$.60—10 for $5.50—100 for 330.00
$.70—10 for $6.30—100 for $60.00

'Manufacturers and distributere write for prices on larger quantitles.
WE HAVE OVER 250,000 VARIABLE CONDENSERS IN STOCK.

FORMER for T-17 Shmre niciophone, simillar  to
1T ouncer type—$2.00, Stancor S or D1t pmike to
line or grid--$1.95, R
POWER TRANSFORMERS--Malf-~hell type. 110V,
80 cv. Centertapped HY windime Specity either 2.5
or 6.3V fllament when ardenn .

For 4-5 tube setv—650V, 4 or
YRY cocoog apo00000 _$1.38
For 5:6 tube sets—GHOV, 4 or
’ .78
1.90
2.35
3.60
BSAL 2B D054 ooy e e .85
For 9-11 tube seta—700V, 5V & 6.3V-4A.. ... .85

For 9-15 tube sets—600V. 150MA, 5V & 6.3V. 2.95

—59¢3 2008 or 300 chni heavy duty—98¢; 250 ma 3
ohnt, made Tor t.8, Navy, fully shiclded—$1.95, 7
ohmn 125 ma—25¢c: m 25 for $3,25: “*Meissner type’”
tappeel fliter chokes—25¢; (‘hoke-camlenser combina -
tion, ideal to replace any size sbeaker field when
inwtalllng 1’M speaker -79¢.

SPLATTER CHOXES—These Tapped ““SPLATTER
CHOIKER™ are used Detween Class € stage and Modn
lator (o climinate ohjectionahle side bamd  splatter.
DU resistznce 50 ohms. Our part No. séon —$1.50,
SELENIUM RECTIFGERS — iy disc 1¥hics 1%%, 17,
1.2 ANmp. maximum, sultable for comaerting ¢ relays
o M for supplying  flament  source in portizhle
radlos, converting DU meters 10 A C applications, and
also miay he wsed In low eurntent chargers—90e,

30 MC IF TRANSFORMERS. double slug 1uncd—25e.
30 Mczgnnzo AMPLIFIER PLATE COILS- ¥iu
taned—23e.

FILTER CHOKES: 200, 300, 100, 500 olim lixht dul§
5

RT-1579 ennxints of & thiree staze, cascade 6SJ7's and
6F6 output stage high &ain, hich fidelity amplifier
with 80 cycle, 110V power sipply on the saule & x
143 ehassis, which is protected by & substantia
cover over tubex and parts. Made by Wentern Flec-
tric with typleal quality components such as a husky
power transformer and oll condenwers, thix unit is
o lously ifitendled to gihie yemis of trouble-free serv-
ice with no niore need for repairs than a telephone.
Disconnecting one wire each, from the special input
and output filters, will result In as high a fidelity
amplifier as can be obtained. Your cost with tubes.
diagrani and parts list included—$14.85.

RT-1655 — 11 tube crystal conirolled superhet re-
celver for 24-28V DC operstion. Beautiful chassla
and cablnet, Uses latest tube types includink 7
miniature GAJ5's. Tubes and schematic supblied.
On!y a few avallable at........ [P 11 |

SOLDER

KESTER ROSIN CORE SOLDER of
NAVY instrument grade in 1/16* di-
ameter. Made from virgin lead and tin
and water-white rosin to the highest
possible specifications, and guaranteed
to contain at least 409 pure tin. You
know how you cursed wartime solder
that turned te mud on your iren in a
minute. This solder will stay bright and
clean on vour iron longer ‘han any you
have previously used. Have your own
stockpile against possible imminent
hostilities. 20 1b. spool—$11.95. Smaller
quantities per lb.—75¢.
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BUFFALO RADIO SUPPLY,

1000 CYCLE AUDIO FILTERS

Navy PD52010-1 low pass audio filters as
mentioned in the “Peaked Audio” article in
June CQ, and designated by the above num-
ber. are the exact electrical and physical
equivalent of commercial audio filter units
selling for $35.00 wholesale. They are in-
finitely better than the surplus “Radio
Range Filters” being sold for reducing
QRM, and at 2 KC off resonance for ex-
ample, a 2 section filter using PD52010-1 is
capable of twice the selectivity available
thru the use of the Q5-er (the BC453 sec-
tion of the 274N which has provided the
amateur’s previcus highest standard of in-
terference elimination). EXTRA SPECIAL
—NAVY PD52010-1 with diagram....$5.00

219-221 Genesee St.,

www americanradiohistorv.com

Dept. RC-I0 BUFFALO 3,

RADIO SET SCOOP. Product of a fa-
mous aircraft radio manufacturer who
has abandoned the manufacture of table
model radios because of the flood of
government orders. All in 5 ply genuine
mahogany cabinets, both regular and
bleached. 6-tube models have tone con-
trol, Original list price given first—then
your cost. Sensational discounts.

| Model 565, Mah. or blonde, $34.95-$16.97

Model 6618, Mah. or blonde,
$44.95-$20.97

Model 663. Mah. or blonde, $46.95-821-97
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People
BRENGLE SHIFTS FIRMS

Ralph T. Brengle, president of the
National Association of Relay Manufac-
turers, has recently announced that, ef-
fective July 1, 1948, he will devote his
full time to Potter & Brumfield, Chicago,
manufacturer of industrial relays.

Mr. Brengle is a
substantial stoek-
holder a nd officer
of Potter & Brum-
field, and for sev-
eral years has
handled their na-
tional sales and ad-
vertising, He has
discontinued his
operations as
Ralph T. Brengle
Sales Co., manufac-
turers representative, and has turned
this phase of his business over to the
newly formed Lund-Hansen Co., who
will continue to represent Potter &
Brumfield and other lines formerly han-
| dled by Mr. Brengle in the Chicago area.

Studio Microphones
at P.A. Pricesl

AN v e

Ideal for BROADCASTING
« RECORDING
+« PUBLIC ADDRESS

“The ultimate in microphone quality,” says Evan
Rushing, sound engineer of the Hotel New Yorker,

* Shout right into the new Amperite
Microphone—or stand 2 feet away—

reproduction is always perfect.
Models

RBLG—200 ohms
RBHG—Hi-imp.
List $42.00

* The only type microphone that is not
affected by any climotic conditions.

¢ Guoranteed to withstand more “knock-
ing around” thon any other type mike.

-
GUSTAFSON GETS MEDAL
G. E. Gustafson, Zenith Radio Corpo-
ration’s vice-president in charge of engi.
neering, recently received the President’s
Medal of Merit for his contribution

SPGCia' Write for Speciol Introductory Offer,

o o

ffer: ond 4-poge illustrated folder.

Ty
b

(205

to victory in World
War II. The medal |
was presented at a
luneheon sponsored
by the Chicago As-
| sociation of Com-
nierce and Indus-
try. The Medal of
Merit is the highest

o8, e P

- ' : : “Kontak” Mik
AMPERI TE @r_nfha_ny_ Inc. Model SKH, list $12.00

561 BROADWAY NEW YORK 12, N. Y. Model KKH, list $18.00
In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto

AMPLIFIER AND KEYER
TG-10 AUTOMATIC KEYER mlifier 2 Wats,

..... [ Se i

is actuated by ink " o -
easily (o a W ) 1
t comes with two 6la and
OnepGlgd@ uit] e - . ‘
Used " (Tested) oo MO $19.95
INTERPHONE
AMPLIFIER BC-347
ctuft  Typ ¢
1 C b
]I z T ]
REL
! W S s Z
(:.1 h—NEw C P
¢ Or: Three (3) tor $2.00 79C
0-500 MICROAMMETER
blie Frch-—NlE).\.v' v = $2.95
BC—223 TRANSMITTER
TUNING UNITS
TU-17 Frequetiey 2000 Ki* to 300n KC
! 1 l_ In" i 1$C
P;lcc-—ll\lﬂ\'h‘ i | e $4v50
B 19 MARK Il TRANSMITTING &
RECEIVING SETS
o i’ricei-‘hi-iw i $59-50

U.H.F. COAXIAL CABLE
t Prices:

50 Ft. rolt $1.25
Two 50 Ft. rolls for o $2.00

ADDRESS DEPT. RC [}

Prices F.0.B,, Lima, Ohio [ ]

FAIR RADIO SALES

SELSYN TRANSMITTER AND

INDICATOR
-

P &

= et
Ideal as Radio Beanm position Indicator. for Mani. Tele-
cislon, or Commercial e. Compl ith | five incl
Bl . Autosyn Trans. 12 Vol o transformer

¥ ne I

Price: NEW . 37.95

ANTENNA MAST MOUNT

Mount—C chimn
or

0 roe

MultiPle Ma he on
a4 it of

m . Made

e $6.95

NEW) $4.95
MG-—I149 F INVERTER

Sy ¢ Radio on ses. Input 24
0 Volts 400 eyclo 230 VA or 115 Vol

Us:d:Recnnditinned and Tested
DYNAMOTORS

MOBILE USE--9 Valt in
1; Output 405 g 95

C:

9.95

put; Uth 4
1A, Also will e from
Vot input; 250
ofts 95 MA e: 3”
D.\‘i X — $3 '95

BATTERY BALANCING
SWITCH AND METER

Weston Meter 2% with 0-15 DC Volt cale. Meavy» Duty
A 4 iy

D.IL.DB.T. 20 amp. 5
g voltag $2 §5

25% DEPOSIT On C.0.D. Orders

)
alteries
d Price: NEw

132 SOUTH MAIN ST
LIMA, OHIO
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award given civil-
ians by the Presi-
dent of the United
States. It was presented to Gustafson
for his war work as chief of Zenith’s
enffineering research, which helped
make possible that eompany’s successful
production of war material, including
the V-T fuse.

o

R. W. METZNER DIES

General Electric Company has an-
nounced the death of Russell W. Metz-
ner, sales manager of the replacement
tube division. Mr. Metzner, known
throughout the country as top sales
executive in the radio receiving tube
field, died July 20 after a brief illness.
Up to 1945, he was connected with Ken-
Rad Tube & Lamp Corporation of
Owensboro, Ky., and in that year he be-
came associated with General Electric.

~
TURNER'S NEW CHIEF ENGINEER
Mr. Ronald P. Evans, Turner Com.
pany president, announced last month
that Mr. Paul Thompson has been
named chief electronic engineer of the
Turner Comipany, Cedar Rapids, lowa.
Mr. Thompson, a graduate of the
University of Minnesota with a degree
in electrical engineering, comes to Turn-
er with a wide range of experience in
electro-acoustic engineering. As head of
the Turner engineering stafl, his atten-
tion will be devoted mainly to research
and product development of micro-
phones and electronic equipment,

RADIO-ELECTRONICS for
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Tonstruction

Binaural Amplifier

R R R

This amplifier has two identical channels.

OST of the sound we hear does
not come from the source of
the sound straight to our
ears, In an ordinary living

room over 90¢¢ of the sound bounces
several times from the walls, floor, ceil-
ing, and furniture before we hear it!
Because we are used to this echoing
it sounds natural to us. Unless it is very
bad, as it might be in a large marble-
walled chamber (a railroad station for
instance), we can still tell from which
direction a sound is coming. Our two
ears are spaced Several inches apart.
We unconsciously calculate the intensity
of the sound coming to each ear from
the various directions and, because we
are used to the echoes, our brain is able
to focus attenticn on the sound we want
to hear. The process is very much like
that which surveyors call triangulation.

By EDWIN BOHR

In Fig. 1, a top view of a pair of ears
and a sound source, the path from the
source to the right ear is shorter than
that from the source to the other ear.
The intensity of sound in the right ear,
therefore, will be slightly greater. De-
pending on the difference of levels in the
ears, we subconsciously plot the posi-
tion of the source.

When there is some echo, the echoed
sounds reach our ears with varying in-
tensities. None of the echoes (in an
average room) is as loud as the divect
sound even though all the echoes added
together may be much louder. The orig-
inal triangulation still takes place, and
the echo only gives naturalness to the
sound, because we are used to it.

The ordinary electronic audio system
has only one “ear,” the microphone, The
single microphone picks up sounds from
all directions within its range with near-

SOUND, . SOURCE

EARS
Fig. 1—How we know the direction of sounds.

ly equal efficiency, Even though the di-
rect path from sound source to micro-
phone may give louder amplifier out-

Placement of parts under the chassis may be seen from this photograph.

> Make Your Own €—

It's Mutual Help!

Give Us Your Order and We'll
Give Low Prices on Your Radio
and Electronic Requirements!

Here are Only a Few Specials!

~>» Our 3-ltem Special! <€

j—Standard-Phono Motor—9"” Turntable

2—Crystal-Pickup—incl. HDWE.

3—Covered record Player Base—I13x8/ax
31/, with cut-out for Moter

SPECIAL, ALL 3 for .

InLots of 10 . ... ........ccnn. 42.50
Over 100 Assorted Resistors i

Yy to 2 Watts . .........civrrinrrseionens (N5

im Lots of 25 ...  ......ieeeeeearennies 25.00
5006 Output Transformers, ea. .............. .32

tn Lots of 25 ... ... . ...cieeieienes 7.50
I12SR? Scaled Cartom Tubes ...............- .30

100 or More ... ................00 27.00
470 ohm.10W, Resistors ........... 07
40 ohm-10W, Resistor. Lots of 100.......... 00

0. .. 5.
8 Fi. GE Approved Rubber Line Cord, cach.. .15
Lots of 100 Boan )

All Merchandise Guaranteed
New and Standard Brands
Refund in 10 Days if Returned Prepaid
Send 202, Deposit With Order
Balance C.0.D, Merchandise F.0.B. N.Y.C.

WOrth 4-1368

ALMO ELECTRONICS INC.

135 Liberty St New York 6 N. V.
OUR ONLY BRANCH

RECORDS

with RISCO 3-way Home Recorder

“Snapshots in Sound”

Over 10 minutes recordi n
a 10" rceord at dual speed-
1% min. at single speed,
¢ High fidelity
record plaver

* Uses professional
recorder

* An auxiliary P.A,
amplifier

Ready to operate with

6" spk, crystal mike.
Ideal for music lessons, parties, your child’s

cute sayings— Speeches.
Churches. ........c.ivavsvnsanns $49'50
Attractive Portable Case $5 EXTRA_ FOR

SEND FOR COMI'LI'TE DETAILS DUAL SPEED

Make Your own Record Library!
Cony veur friends records and Save Money

RECORDISC RECDRODING BLANKS We sell Retail

?teel :(yli| cut-
f ng eedie, 3
Base 6%z in. B . 10w, U8, Tungsten
Bond 9¢ 1%¢  21c  tipped, 5,000
Aluminum 18c 24c¢ 36¢ ;I‘nélaa:h Needle,

259 on CDD orders—ORDER FRDM THIS AD

RISCO ELECTRONICS

WHOLESALE DISTRIBUTORS
25 West Broadway, M. Y. T, K. Y.

GREYLOCK

A Dependable Name in
RADIO TUBES

GT, Glass, and Miniature Types.
All Tubes Individuaily Boxed.

12SA7, 125K7. 125Q7, 50L6. 12ATE,
28A6, 12BE6. 35W4a. 5085 . . ......each 39¢

1RS. 185, 1T4, 354, 304, 6AKS, 6ACS, 6AQS,
6BE6. 6BAG. 6AUG. 6BJ6. 6X4. 11723. . .each 49¢
32L7. 70L7, 11T7L7. B . .each S9c
All Tubes carry RMA 90-Day Guarantee
—

PM SPEAKERS

.................... each $1.19
.................... each 1.29

4” Alnico No. 5
57 Alnico No. 3

—_—
TERMS: Net COD. No order accepted for less than $5.00
WRITE FOR BARGAIN CATALOG C.10

GREYLOCK ELECTRONICSUPPLY CO.

30 Church Street New York 7, N. Y.

OCTOBER, 1948
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NOW!
guiLD

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY
YOU NEED NO ADDITIONAL PARTS!
THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT

/ Y Operates on 110-120 volts AC/
= OC. Contains everything you

fted. Instruction Book,  Metal
Chassis. Tubes. Condensers. Reslators and all other nec.
cssary radio parts. The 36.-page Instruction Book writ.
ten by expert radio instructors and engineers toaghes you
to build radios in a professional manner. The first elre
cuit built is a simplc one-tube detcctor receiver. Each
succeeding circuit incorporates new arrangements of de.
tectors. RF and AF amplifiers. This kit is excellent for
learnlng = the pringiples of receiver. transmitter and
amplifier design. It s used in many radie schools and
colleges. All of the commonly-used detectors are used,
including diode, grid leak, plate and infinite.impedance.
The transmitters “are desfgned with Hartley and Arm- vice and consultation service with licensed radio technt
strong  oscillators, usin screen-grid and contral.grid eian;; Write for further information or ORDER your KIT

modulation. Both vacuum tube and selenium rectification NOW
C.0.D. ORDERS SHIPPED COLLECT

WE PAY POSTAGE ON PREPAID ORDERS
RECHARGE your AUTO BATTERY
with the NEW AUTO RADIO

WITH BUILT-IN
BATTERY CHARGER
PAT. PENDING
ALSO BUILT-IN
POWERIZER FOR ELECTRIC SHAVER
SENSATIONAL FEATURES

® Powerful 6-Tube radioc ® 3 Gang Condenser ® Extra R.F.

,5 RAD|03$141_5

COMPLETE KIT OML

are employed in these Circuits. The circuits are designed
to  provide excellent performance. Altogether, fifteen
Circuits are constructed, including 11 reccivers, 1 audio
amplifier, and 3 transmitters. The sets start with simple
circuits of 1 tube plus rectifier, gradually grow more
complex. and finlgh with scveral’ examples of radio sets
using three tubes plus rectifier.

PROGRESSIVE RADIO KIT . - ONLY S14.75

SPECIAL FREE OFFER

Electrical and Radio Toster sent absolutely FREE with
gaAch Progrersive Radio Mit. PLUS FREE membership in
Progressive Radio Club. Entitles you to free expert ad:

Stage (for inereased Sensitivity) o Large P.M. Speaker ¢ Sinale

LIST PRICE Cnnml.-ncIP'UnIIRO Ea'sllyI llnsla{lle;i .A %h;wlues Thaouqh Radlo @

Simply ug Radio Cord into v.A.C. electric Qutlet ®* Makes

ONLY $49,95 Iwinlgr Starting Sure ¢ For Electrie Shaver ® Just Plug Shaver

nto Radio Extension Cord.

Automatic AUTO RADIO

Tops in ear radios. now at a new low price! Six-tube superheterodyne,
with steady, full-toned reception. Mounting brackets included for easy in-
stallation in your ear. Don’t miss this big bargain ! !
* Six Tube Superheterodyne * Three fiang Condenser $2 7-97 !
* IPowerful Long Distance Heception * Fits All Cars, Only

Easy Installation * Mounting Brackets Included. LIST PRICE $39.95

TOM THUMB BIKE PORTABLE RADIO

* TELESCOPIC ANTENNA * POWERFUL RECEPTION

* EASY MOUNTING * BEAUTIFULLY FINISHED METAL CASE
Can be mounted on bicycle or carricd as a personal portable radio. Sup:
elied complete with ']" bicytie mounting hardware and telescopic an.
tenna. Simple mounting—auickly detachable. Whip anlenna, s|ide rule
dial, vernier tuning, full size alnico -5 spcaker—operates on iexpensive
flashtight cells and standard 671/ voit *'B'' battery. Attached handle for
ease in carrying as a reqular portable. Light weight case, beautifully
hammer-tone finished. MOUNting hracket fcaturcs anti.thelt (ocking deviee,

Sizc TVa x 43 x 334, Weight 3 (s, 3 o0z,
ONLY

$17.47
A TTEN TION RAD’OMEN ! ! Send for Ynun;’rtil:EEislt:)ETA‘\’knEyl‘!S catalog and

¢ RADIO KITS * AMPLIFIER KITS * FM COIL & CONDENSER KITS * RESISTOR KITS
* CONDENSER KITS * RADIO TOOL KITS ® FM-AM CHASSIS * SPEAKERS * RADIO
PARTS * PORTABLE RADIOS * CAMERA-RADIOS ® TUHES AUTO RADIOS * HOME
RADIOS * TELEVISION SETS * TELEVISION CABINETS * TEST EQUIPMENT * FMm
TUNERS

PROGRESSIVE ELECTRONICS CO.

DEPT. RC-18 497 UNION AVE. BROOKLYN 11, N. Y.

LIST PRICE $24.95

——

put, the echoes become verv annoying duced enough to kill iﬁterfering noises,
But the sound coming from the loud-

because the single ear cannot perform
the triangulation necessary to foeus its
attention on a particular spot. As a re-
sult, echoes, air noises. clocks ticking,
footsteps, and all sorts of noises become
very obtrusive in the loudspeaker. They
may even drown out the desired sound
or make it unintelligible. They sound
unnatural at the very least. The effect
can be simulated in a noisy location by

7C7¢4)

Mixi

Construction

speaker is still not natural because it
has been picked up and comes out from
only one point (the speaker), even
though the source may be a large sym-
phony orchestra spread over a wide
stage.

It is possible to make a sound system
which is actually hinawrel. That is, it
gives the same effect as hearing with
both ears. It does this by using two
microphones, placed approximately the
same distance apart as a person’s ears
(Fig. 2). Each microphone feeds a sep-

| arate amplifier and the output of each
amplifier is fed to a single earphone.
When one of these earphones is worn
against each of the listener’s ears, the
sound he hears is truly binaural because
each ear is effectively placed just where
the corresponding microphone is located,

' T

= ~
~ TMIKEL /MIKEZ N

SEPARATE ROOM

:f CPHONES

Fig. 2—Binaural sound and audio equipment.

A number of interesting effects ought
to result. Wearing the headphones and
unable to see the room in which the
microphones are placed, the listener
ought to be able to tell whether voices
and music come from the left or the
right. If a person walks across the room,
speaking all the time, the headphone-
wearer ought to be able to “follow” the
speaker in his path from one side of the
room to the other.

We decided to find out how well this
theory reduces to practice.

Fig. 3 shows the amplifier used. Actu-

| ally there are two comnpletely separate

amplifiers here, both built on the same
chassis. Each has its own input and out-
put. However, the gain controls are
ganged so that the gain of both ampli-
fiers will always be very nearly the
same. Ganged 1-megohm potentiometers
should not he hard to tind as they are
stock items. They do not have to be used,
though, since ordinary single controls
will give the same results if they are
provided with dial seales so that they
can be set to the same points by hand.

Sk

7¢5(2)
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C;MSSIS | PHONES
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stopping up one ear and noting the ap-
parent increase in background noise and
the diffieulty of understanding speech
from any distance.

To overcome this, broadeast and re-
cording studios are acoustically treated
to deaden a large part of the echo.
Sound-absorbent material is placed on
the walls and ceiling, and echo is re-
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Fig. 3—Schematic of amplifier. Any two amplifiers may be used if they are identical.
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Construction

No construction details are given, as
any exactly similar pair of amplifiers
may be used.

The two microphones should be iden-
tical. Use the same length of cable for
both to reduce output and high-fre-
quency response by the same amounts
(if at all). The higher the fidelity of |
the whole system the better, but both
channels must be the same in every de-
tail.

The power supply was built on a sep-
arate chassis to minimize inductive hum
pickup. Almost any audio chokes can be
used. Do not put loudspeakers on the
amplifier outputs, as the binaural effect
is best with headphones. |

The two microphones were placed in a
room about 15 x 20 feet. They were
spaced about 8 inches apart. The lis-
tener wearing the headphones was in a
separate room. In the room with the
microphone two people were holding a
conversation and a radio was playing
softly.

First, just one microphone was con-
nected. As expected, the sound seemed
to come from a deserted armory, the
usual effect with single-channel systems
when the sound source is 'way off mike.
The conversation was hard to under-
stand, and the rustles of cloth and the
hiss of air movement were very ob-
trusive.

Now we connected both microphones.
Immediately the background noise
scemed to lessen. The voices could be
understood clearly. We could sense that
the voices came from one divection ana
the music from a different point.

The phones used were magnetics and
we thought higher-fidelity phones might
improve results. So we connected in a
pair of erystal units. The results were
very much improved. The higher-fre-
quency sounds, whose reflection as
echoes are much more efficient, were
heard and more realism and sense of
direction were felt. The sound was nat-
ural in a different sort of way from
the usual “high-fidelity” reproduction.
There was a sense of “presence,” as if
the listener were actually in the same
room as the sound. This is impossible
with single-channel systems because the
directional distribution of the sound
cannot be transmitted.

It is very possible that binaural trans-
mission will be introduced to the public
before very long. Experiments have
been carried out in England with two
microphones, two transmitters, and two

receivers. In the United States experi- | i

ments of the McClatchy Broadcasting
Company ~have definitely shown that
audiences prefer double-channel repro-‘l
duction.

In June of this year, Marvin Camras |
of the Armour Research Foundation
demonstrated binaural reproduction be-
fore the New York Section of the IRE.
He used a specially built dual-channel
magnetic recorder which carries two
separate sound tracks at the same time.

The output of each one is fed into a sep- | :

arate loudspeaker, and the two speak-
ers are located at a distance from each
other.
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Oceupatlon 1

HE British
gramophone
or radiogram-
ophone (radio-
gram, for short),
[ called in America
the phonograph or radio-phonograph,
is a considerably more important pro-
vider of home entertainment in Britain
than in the United States. The main
reason, I faney, is that our folk have
a much smaller choice of radio pro-
grams, Even if you live in or near Lon-
don and have a reasonably good radio
receiver, your available programs dur-
ing the daytime, when continental sta-
tions on the 500-1500-ke waveband don’t
usually provide worthwhile reception,
l'are not generally more than three. The
BBC offers two, called the Home Pro-
gram and the Light Program, and vou
may be able to pull in Luxembourg. It's
only natural that this selection can’t
please everyone; but if you have a
radiogram—forgive me, a radio-phono-
graph—and a good selection of records,
there’s no need to shed any tears over
that problem, unhappy as it may be.

The phonograph pickup

Naturally we pay a lot of attention
to pickups. The chief aims of inventors
are to reduce needle serateh to a mini-
mum and to obtain the maximum fre-
quency response. The two are hardly
compatible, since the better the upper
a.f, response of the pickup, the more is
surface noise brought out. Still, several
recent tests before audiences with
trained musical ears scem to show that
reproduction with plenty of top and a
good deal of needle scrateh is far more
acceptable than that with not very much
of either,

A novel ribbon pickup was demon-
strated by its inventor. J. H. Brierley,
to an important London musical society
last month. The construction is shown
in Fig. 1. The ribbon is a U-shaped
piece of foil lying parallel to the
plane of the lines of force of the mag-
netic field. The bridge piece, of light

% | plastic material, is cemented to the foil
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European Report
By Major Ralph W. Hallows

RaDI0-ELECTRONICS LONDON CORRESFONDENT

and carries a stylus of tungsten carbide.
A non-flaking carbide—many times
harder than sapphire—is used. As the
moving parts have less than one twen-
tieth the weight of an ordinary needle,
record wear is very light. This pickup
has an excellent response from about 3¢
to 15.000 cycles a second. The musical
quality is certainly there—but so, alas,
is the surface nojse!

Phonograph and broadcasting

So much use is made of recordings
for broadeasting and so important have
the phonograph and other instruments
become for this purpose, that the BBC
has for some time now had one of the
country’s leading research and develop-
ment departments in the recording field,
headed by M. J. L. Pulling. The stand-
ard maintained is a high one: at all
frequencies between 50 and 8,000 eyeles
the relative levels at the output of a
reproducing chain must be within plus
or minus 2 db of those at the input
of the recording chain: noise of all kinds
introdueed by both chains must be at
least 55 db below peak signal level,

Many ingenious improvements have
been made. The discs normally used are
of 17%-inch diameter and run at either
78 or 33 1/3 r.p.m. It is not always real-
ized that the track speed of the record
sets the upper limit of the a.f.’s that can
be reproduced. With a disc revolving at
a constant rate, track speed decreases as
the cutter moves inward. In fact, if a
reproducer were designed to give a de-

TUNGSTEN CARBIDE STYLUS

A BRIDGE PIECE
.’_i_% PJ_I I 1 e
F i 2
: f,_l_,- . \wﬁy:onsr POLE
= e ) \T\ '/,/:
ke 1 1 7
g ; A
i Ve
-« RUBBER PRESSURE PAD
S
e o
Fig. t—Details of new Brierly ribbon pickup.
sired response near the start of the

grooves, the upper a.f. limit halfway to
the center would be a whole octave
lower.

There are several ways out of this
difficulty. One is to use only a small
band near the outside edge of a large
disc for recording. The drawback here
is that even large-diameter records
made in this way have only 2 to 3
minutes playing time for the best re-
sults.

Another is known as automatie radius
compensation. A frequency diserimina-
tor network with several variable ele-
ments is used. As the recording head
travels over the disc a progressive vari-
ation takes place, giving more and more
pre-emphasis to the upper frequencies

RADIO-ELECTRONICS for
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as it approaches the center of the disc.

Another method is now under develop-
ment which would seem to give the per-
fect answer—if only it could be pro-
duced in troublefree form at reason-
able cost. What is wanted is a means
of rotating flat disc records at constant
track speed instead of at constant angu-
lar velocitv. Several methods have been
suggested; but all so far have been too
complicated or too expensive. One way
out of that difficulty would be to use
cvlindrical records of the original Edi-
son type. The trouble is that they are
too fragile and need too much storage
space.

“Second-hand’’ recordings

All disc recorders and reproducers
used by the BBC consist of dual units.
When a long program is being recorded
the turntables of both units revolve.
though as a rule only one disc is being
cut. Monitoring is perfect, for fotlow
ing just behind the recording head is a
reproducing head which can be brought
into action by a pushbutton switch. It is
also possible by using another switch
to make the reproducing head on re
corder No. 1 feed the cutter on recorder
No. 2. And. having made what we may
call a second-hand record on recorder
No. 2, 2 most interesting experiment ¢an
be made.

The original piece comes to an end.
Put a new disc on recorder No. 1 and re-
record on this the second-hand record

OCTOBER, 1948

from No. 2, making a third-hand record-
ing. You can continue the process as
long as you like. Some while ago I was
given a very interesting demonstration
of what happens if you do. You have to
listen pretty hard to notice mueh dif-
ference between first-hand and third-

Fig. Z—With this device the operator can "tap in" or find any desired point on a recording.

www americanradiohistorv.com

hand recordings. There is a perceptihle
difference at fifth-hand and by about
eighth-hand the record becomes unac-
ceptable. This is good proof that the sys-
tem is effective, for any distortion or
frequency discrimination intreduced by
(Continued on following. page)



www.americanradiohistory.com
www.americanradiohistory.com

30 |

IF.Q.

there is something in this
issue that you would like
to own or see demonstrat-
ed g

WRITE . . ...

to: The West Coast
Headquarters for SOUND
EQUIPMENT or . . .

V’SIT S & o o o o

our Sound Demonstration
Rooms.

KIERULFF
&
COMPANY

820-30 W. Olympic Blvd.
Los Angeles 15 Calif,
Rlichmond 70271

STEADY PROFITS

Your Own
Business
with

CORADIO

The Coin Operated Radio

Place these specially built radios that
play 1 or 2 hours for 25¢ in the thou-
sands of avaifable hotel rooms, tour.
ist courts, etc. They yield immediate
proﬁn_ and  steady income, Install
Coradio, the finest made.

Limited capital required. Send for
further information. Write today.

CORADIO Coin Operated Radio
Dept. B.

Fhone: BEskman 3-0038.9
NEW YORK 7 M. ¥

1131 Broowway,

PEN-OSCIL-LITE

Extremely convenient test olﬁlllnwr for all radio
servicing: * Small aa a pen e

alignment Self
powered o nge from 700 cvclea sudio o over
800 megacycles u.h.f. ¢ Cutout from zero to 125

¢ Low in cost e Used by Signal Corps & Write
information.

GENERAL TEST EQUIPMENT
38 Argyie Ave. Buffalo 9, N. Y.

.
for

Forcign News

=

WUNERS '
AM M

W For Your Favorite Amplifier. A
complete line of AM, FM and AM-
FM Tuner chassis. Distinctive in
styling. Outstanding in perform-
ance. Features include built-in
phono pre-amp. For the ultimate in
listening pleasure choose tuner
units backed by twenty years of
electronic research and manufac-
turing experience.

Write for literature.

The SARGENT - RAYMENT Co.

212 Ninth St., Oakland 7, Cal.

W ANTED
RADIO SERVICE MEN

Experienced men with cars for part-time
work on AC.DC receivers. Some traveling
required. Must be bondable. Pleasant work
with good compensation. Need men in or
near Davenport, lowa, Chicago, Indian-
apolis, Buffalo, Rochester, N. Y., Pittsburgh,
Philadelphia, Washington, D. C., Baitimore,
Md., and Boston, Mass.

Address box number 01

¢/o Radio-Electronies
25 W, Broadway New York 7, N. Y.

[SUPER-MITE RADI0

PACKS AMAZING
UPER:MITE FEATURES!
.s V’I,orld's most powerful min- POWER!

——

tature radio.
® Uses  War-Born  midget

electronic tubes. = s 99
® Coast.wide reception ob- _ |

tained. {
@ Powered by midget hears o

ing-2id  battery. "
® Picture dtagram for radio ™.

beginners, '-\\ ‘
Ilnllia\nlt1 red chassis. chrome and % ok

black diai, streamiined bakelite o

hoihs. Complete kit ready to wire as shown Qnly
$3.99 Post Pald. Tubes 93¢ each. This high guality
set not available elsewhere at 10 thes 1his I ice

ELECTRONIC RESEARCH LABS.
1216 Park Row Bldg.. Dept. RC, New York City 7

PHONO.-AMP

| TOMPLETE

WITH TUBES,. $4°89
H PHONO-0SC

Phono o+ Aike inppt,

E T COMPLETE
Exrw““_‘;wt'm TURES, . $4~49
"~ “WRITE FOR LITERATURE

FM TUNER KIT
One tube experimental KM tuner.
danee. Complete with tnbe, punched
and full  instructions.

Amazing perform-
chassis $2.95
SIGNAL GENERATOR

436 ke —463 ke—G00 ke—1400 ke, Fully Guarantecd—
Full  Instructions. Complete  with tubes, $9
reaay 10 uso AC DC. ...................;

lsl'?]??l. TEACE("‘ m ixhl 1

h:;r:clurn JE&-Larft.‘\lell(lrtl-te"wsilhyt;gg:{‘. r?. $l 0- 95
5" dynamic spkr. New 500 ohm fleld, torn cones .30
YORK DISTRIBUTORS

523 Knickerbocker Ave., Brooklyn 21, N. Y,

Elemenis of MAGNETIC

32 TAFE RECORDING and

:AET-ED 9% Applicotions

ACK

PAGES by A. C, SHAMEY
Only 25¢ AMPLIFICR CORP. of AMERICA

398-10 Broadway New York 13, N. Y.

www americanradiohistorv.com

EUROPEAN REPORT
{Continued from page 79)

progressive rather

than adds.

stages multiplies

Topping in

It is often required to “tap in” on a
disc, that is, to start playing at a par-
ticular point between the beginning and
the end of the record. The BBC calls
this groove-locating. A clever piece of
apparatus has been developed which en-
ables the exact point required to be
found with absolute precision. The re-
producer has a tracking rod placed
tangential to the turntable. Over this
rod moves the carriage with a straight
arm supporting the pick-up. Above the
tracking rod is a vernier scale, show-
ing the exact position of the carriage
and the pick-up. A switch operates a
lever mechanism, enabling the stylus to
be lowered onto the record or raised
from it at will.

The readings on the vernier scale at
which the desired passage begins and
ends having been noted, it is a simple
matter to play just the excerpt required.
The apparatus is illustrated in Fig. 2,
You’ll see the idea at once and it may
interest and amuse you to evolve some-
thing on the same lines for your own
phonograph.

Rodar shipping control

A remarkable system of radar ship-
ping contrel (the first of the kind in
the world) has just been brought into
action at Liverpool. This is one of Eng.
land’s most important seaports. It lies
some distance upstream from the mouth
of the estuary of the River Mersey and,
as veterans who were there during the
war may remember, there are dense fogs
during the colder part of the year. Miles
upon niiles of docks are situated on both
banks of the river at Liverpool and
Birkenhead and there is always heavy
traffic, not only up and down stream,
but also by the cross-river ferries. Many
accidents have occurred in the past and
shipping has suffered heavy delays in
thick weather. The radar equipment is
of the scanning beam type, with PPI
tube display. Five PPI tubes are used.
The first gives a small-scale picture
of the whole estnary and its approaches
over a range of 20 miles. The next three
give large-scale pictures of the same
area in three sections. The fifth enables
an extra-large-scale picture of any
small part of the area to be obtained at
will. Ships do not receive orders from
the contreller at the radar station, for
the connin- and navigation of a ship
must alwa,s be the respeonsibility of
the cantain or the pilot in charge. But
indications and warnings are sent out
continually by radie and a navigator
can ascertain at any time not only the
exact position of his own vessel, but
also the positions of other vessels and
of danger points. The apparatus was in-
stalled during the summer so that it
might be checked and adjusted and its
operators thoroughly trained under con-
ditions of good visibility.

RADIO-ELECTRONICS for
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FM-AM DETECTOR
6)
F | want to experiment with the FM-
ADM detector described in the patent re-
viewed on page 64 of the November 1347
issue of RADIO-CRAFT. Can you supply
experimental circuit constants?—J.E.G.,
Oceana, Va.

A. Here is the eircuit with constants
added. A 6SF5 a.f. amplifier has been
ineluded on the ‘diagram. It may be
necessary to experiment with the cath-
ode choke and the resistor in the plate
eircuit of the 6SQT.
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SUPERSONIC GENERATOR

9

@ ['lease show a circuit of u L0-watt
supersonic generator. I want to apply
vibrations of various frequencies to «
laboratory flask or bealker. What type
transducer do you recommend?—A M.H.,
Kekaha, Howaii.

B8+250v
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A. This supersonic generator will de-
velop up to 40 watts at 25 ke. You can
change the frequency by varving L, C1,
or both. Adjust the taps on L1 for stable
oscillations. A cryvstal transducer is
recommended over the magnetostriction
type because of its wider frequency
range. This may be one of the Brush
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OQuestion Box

Development Co. Models AX-171, AX-
178, AX-180 or equivalent. Be sure that
the model you select can handle the
power vou develop in the generator.
There are three output terminals. Con-
nect the transducer across any two of
them. The ones you use depend on the

type and operating limits of the trans- |

ducer.

COLOR ORGAN

[ ]

.) Some yeurs ago | saw a device that
converted sound to colors that changed
with the frequency and amplitude o)
the sound. Can you supply a circuit
showing how [ may make one of these
devices to comiect to the output of my
radio or phone amplifier?—J.F'.G., Los
Augeles, Caltf.

A. The device shown was originally
deseribed in the January 1941 issue of
Electronics. It is designed so that col-
ored lamps respond to changes in fre-
quency and amplitude. The lamps may
be concealed behind a frosted glass or
plastie panel or in frosted tubes. The ar-
rangement is left to the ingenuity of the
builder.

The device is fed by a two-channel
power amplifier. Lamps, 1, 2, and 3 re-
spend to frequency, and A, B, C, and
D to amplitude. Lamps 1, 2, and 3 are
connected across 234 volts a.c,, devel-
oped by T3, through R1, R2, and R3.
These resistors limit the current so the
lamps will not light. The filaments of
V1, V2, and V3 are connected across the
5-ohm tap of T1 through resonant eir-
cuits. The tubes are connected so their
internal plate resistance shunts the
dropping resistors. When the impedance
in the filament circuits is low, the fila-
ments heat and the plate resistance
drops so that the tube passes enough
current to light the lamp in series with
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. ous two.piece portable that divides the
ing on the revolutionary principle of uting
two isolated and independent sound tracks
on standard 4" wide tape. Records on one
track during forward tape travel and on the
other track during reverse; rewinding thus
eliminated. Tape reversal is automatic and
instantaneous. Mechanically and elecirically,
these recorders embody every design ad-

weight for casy carrying: and a compact
long-playing model providing four continu-
ous playing hours at high fidelity. All cen
bc adapted for rack panel mounting. The
ideal _line for use in the home. laboratory,
broadcast station, recording studio. etc.
You can't afford to buy any Recorder until
you have sent for and read full technical
specifications of the revolutionary TWIN-
TRAX Recorder!

"Trademark

AmpririEr Core. oF AMERICA

|

398-10 Broadway, New York 13, N. Y,

OCTOBER, 1948
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Question Box

We're GILDING
the LILY!

Tre
NEW, IMPROVED

Model 7-B-1,

engineered
to meet YOUR needs!

Carefully engineered, and manu-
factured of the finest materials,
the ESPEY Model! 7-B-1 is spe-
cifically designed to meet the
most exacting requirements for
a replacement chassis, and will
lend itself to any type of installa-
tion. This model is drift-compen-
sated, AM FM, with 10 tubes
plus rectifier. Supplied complete,
ready to operate.

Send to DEPT.C-10 TODAY for
FREE LITERATURE

"ESTABLISHED — 1928

T eeee—
A JRI Trainer
A NEW AI'PROACH o radlo recclver repairing. Here
is a METHOD of radio repairing (hat can be LI ARNED
QUICKLY—1exin sebaiving homeuiately, The  electronie
field i3 wide onen. Prepare yoursell for a GOOD  [N-
COME_NOW! Discover for ymmself that radie repalring
is EASY TO LEARN by this NEW METHOD, send for

the JR1 dlome Tiainer TODAY, $2.00 bostpaid or blus
cand. charke. Satisfaction guaranteed.

THE JRI TRAINERS
P. 0. Box 2091, Dept. 100, Chicago 39, Ml

NEW POWERFUL ELECTRIC MOTOR
For Rotating Ham, FM, T:levislon
Antennas ; &arh'-cue Sbits, Min,
RR Turntables, Telescopes.
® Operates on IOV AC, 60-Cps,
(Requires only |2MFD Cndsr,)
® Appr. ¥, RPM—H]. Torque—no ;.

-4l

Free Swing (%
:!A?t:u Full oy ;35¥:l] L
lnn'ruchl:anl $5 95 CONT. %;: .*

ALVARADIO, )
907 stlvanue Lo-?\:getlunscc; Bl

it. L1 is a low-inductance choke con-
sisting of about 1,000 turns of No. 26
enameled wire on an adjustable lam-
inated or powdered-iron core. L2 is
made the same as L1, but using only 800
turns. Vary the number of turns and
position of the cores to get the most
pleasing effect.

The amphtude sensitive lamps are
connected in pairs, A, B, C, and D, each
letter representing twe lamps, \Vnth no
signal input, lamps A and B are in

series across 235 volts developed by T3.
A will glow because of its lower wat-
tage, but B will be dark. The plate re-
sistunce of V4 is in parallel with A.
When the voltage across the secondary
of T2 is high enough to heat V4, it
passes current to lamps B and bypasses
A. V5 and V6 are across taps of lower
impedance than V4; therefore higher
output is required to light them so they
will pass current to C and D,

6L6(2)
1:4.5%n TI
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TRANSLUCENT CYLINDERS OVER LAMPS
ABCDIJI 21 DCEB A

Y 'ﬁ' m T (B (T .:1"|
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2- SlZSV o.F

B .':K/SOVI
R3

7600V T2

-—a -

\
vl 70 VG 7I1-A

08

I-—zuv —-’
—yopaa

250/2w 132 AUTOTRANS
2507~ 0y e 100w
£ 2y | frsv/aa ! m..,o,/,mw LAMP COLORS - A-RED, B- BLUE C-GREEN 0- YELLOW
117VAC | 20 40s4s0v 1-GREEN,, 2-BLUE , 3- RED
e | AGST LAMP RATINGS-A-L.5W B-IOW,C-15W,D-ISW; 1-2-3- ISW EACH
= = A— AMPLITUDE CHANNEL —F— FREQUENCY CHANNEL
[ SUNSG ALL LAMPS 117y
—
E @PL 6.3V TO 6L6 FILS
i
STROBOSCOPE

®

o [ wouldlike a circuit to amplify the
ticking of @ wateh and convert cach tick
to « light pulse. The wateh ticks about
230 thies per minute, Can this be done
with « relay and  strobotron?—E. .,
Leamington, Ont.

A. Some types of telephone relays can
follow 10 pulses per second. However,
the circuit shown dJoes not require a re-
lay to operate. The R4350 strobotron
gives a blue-white light and operates at
a maximum rate of about 15 flashes per

5R4-GY IK/.':W +B00V = KV 10K /10w R4350

e BE7 e
TVAC ;oou 10W

2 +300v

sw = ro0v 420 3w
E—-wm 5 Io
3,,,(, 10MEG 2 2nu£o
I8
= .025 J-
gP E P oavr roesu i Y 173 |5xv =
: mo 20 ‘-ﬂ
/ = 450V | L |SKY IGNITION. mms !
BKV=10KV INST. PEAK TRIGGER GRID VOLTS
WA

O aTean Tl second. The circuit shows a contact-type
1 WaTCH F g g
| | crystal microphone as a pickup device.
1 b e The ticks are amplified and used to oper-
:q R ate the 0A5 trigger tube. Place the
t e 2l watch close to the diaphragm of the
Pot LI icrophone and inclose both in a hous-
| CONTACT T¥PE | microphone and inclose both in u
(Houteur ing that excludes outside noises and

vibrations,

Question Box queries will he answered by
printed in the magazine.
research or schematics.

mail and those of general interest will he

A fee of $1.00 will be charged for questions requiring no
Write for estimates on questions requiring diagrams or con-

sideralble research. Be sure to give full specifications and details on the application.

Due to the nominal fees charged for this

work, it must be handled as a sparetime

proposition. Therefore rapid service is impossible. Six to 8 weeks is required to draw
up answers involving large schematics or research.

www americanradiohistorv com
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—Technotes

. ... CHECKING OSCILLATORS

Another receiver can he used to find
out whether the local oscillator in an
apparently dead receiver is operating.

Tune the good receiver to a frequency
equal to the dead receiver’s i.f. plus 550 I
ke and the dead receiver to about 550 ke.
A Dbeat note should be heard in the good |
receiver, The sets may have to be
coupted fairly closely if the dead one is
well shielded. It may be necessary to use
capacitive coupling hetween the oscilla- |
tor and the antenna of the good =et. A
2.turn gimmick around the oscillator
grid or anode may be used to couple to |

the antenna.
Tuomas P. MOTTLEY.

Occun (Grove, N, J,

. ... WESTINGHOUSE MODEL H-126

The set went on and off intermittently.
One lead of the speaker voice coil is
grounded to an eyelet on the speaker’
frame. Remove this lead and solder it |
directly to the speaker frame.

Froyp D. Gorr,
Black Mouutain, N. C.

. ... PHILCO PORTABLE MODEL 250 |
Hum on battery and a.c. operation |
can sometimes be traced to the grounded
side of the volume control which is con-
nected to the A-minus lug through a |
1,000-ohm resistor. The hum is caused |
by a poor ground connection. Simply
tighten the nut on the velume control. [
BENNIE ONDRAK,
Idaho Falls, Idaho

....OUTPUT TRANSFORMERS
had several output transformers
that [ ¢ould not identify. T used an a.c.
voltmeter with 0-10- and 0-150 voltage
ranges to determine the turns ratio and
from this was able to find the impedance I
ratio. The characteristics of the trans- |
former were found by the followingl
method: |
Check the transformer for shorts and |
grounds. Apply a known a.c. voltage to
the high-resistance winding, and meas-
ure the voltage developed across the
zecondary. The furus ratin is the ratio
of the voltages. The impedance ratio
equals the square of the turns ratio, |
Primary impedance
(turns ratio) - - "
Secondary impedance |
so we can find the best plate-load re-
sistance to match the secondary imped-
ance,
For example, a transformer develops
5 volts in the secondary with 125 volts
on the primary. The turns ratio is 125/5
or 25:1. The primary impedance is the
product of the turns ratie squared and

the secondary impedance or 625:1
(25%25/1x1). This transformer will

match the 3-ohm voice coil most effici-
ently to a 1,875-ohm source, (1,875/3:
625/1). Tubes designed to work into a
2.000-0hm load, such as 25L6&s and |
50L6's, will work effectively. |
FRANK SORENSEN,
Brooklyn, N. Y. l
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M. Radio Serviceman
ADDITIONAL $3%$ FOR YOU EVERY WEEK

REPAIR ELECTRICAL APPLIANGES

WITH THE AID OF THE NEw MODEL 40

UTILITY TESTER

A NEW KIND OF INSTRUMENT FOR TESTING
ALL ELECTRICAL CIRCUITS AND
APPLIANCES SUCH AS—

‘RANGES *WASHERS °VACUUM CLEANERS
‘SHAVERS "FANS AIR CONDITIONERS
*HEATERS *MOTORS REFRIGERATORS
*IRONERS *TOASTERS *SUN LAMFPS
*WASHING MACHINES *ALL TYPE MOTORS
FROM FRACTIONAL H.P. TO 2 H.P.

THE MODEL 40 UTILITY TESTER

Wil! test Thermostats under ACTUAL WORKING

CONDITIONS: Will measure the AC'I_‘UAL CUR-

RENT CONSUMPTION of any appliance elther

A.C. or D. C. WHILE THE UNIT 1S IN OPERA-

TION —reading will be direct in nmper_es—the_np-

pliance or utility may be plugged directly into
front panel receptacle—a special pair of insu-
lated elip-end leads is provided for motors: In-
corporates an ultra-sensitive direct-reading re-
gistance range which will accurately measure all
appliance and utility resistances down to a frac-
tion of an chm : Will test bulbs, fuses, condensers,
field cnils, ete,: Is ideal trouble shooter as it will
ingtantly locate opens, shorts and grounds ; Will
Jocate cause of failure in three way heat control
switches; will indicate when one side of an ap-
pliance or motor connected to line under test is
rgrounded” ; Will indicate cxcessive leakage be-
tween a moter and a line: Will indicate when a
three phase motor is running erratically dne to
a “blown" fuse: Will indicate whether the volt-
age is 110 Volts or 220 Volts, if the current is
A.C. or D.C. and if the frequemey is 23 cycles
or 60 eycles.

The Model 40 Utility Tester comes
housed in a rugged crackle finished
steel cabinet with portable cover,
complete with all test leads and oper-
ating instructiona—only

55

98 PARK PLACE. Dept. R.C. 10
. NEW YORK 7. N. Y.

GENERAL ELECTRONIC DISTRIBUTING C

e

(e T
F/ \\\

“It's Fun to STRIP”
— WIRE —
Says Sheedy

with the

y,:eea{ex
WIRE STRIPPERS

@ Strip 300 ohm Twin F.M. and Televi-
sion lines

@ Strip all types wires sizes 8 to 30

G-C announces a new television and F. M.
tool for 300 ohm twin line. It will casily
strip both wires at the same time. Just
place the wire between the jaws and
squeeze—insulation will come off instant-
ly without moving the wire, A great time-
saver on installations.

No. 733-H Regular Twin Line

Strippers .... L.....83.60 Net PRICE

No. 744-H Automatic Twin Line ONLY
Strippers ......... ... 5180 Net
Other models available for all size wires—write for catalog s 60
ept. or ses your Distributor.
(0ISTRIBUTORS., WRITE FOR DETAILS) 3.
Manufactured by
GENERAL CEMENT MFG. CO. REGULAR
ROCKFORD. 1LL. U.S.A, MODEL

www.americanradiohistorv.com
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r— =
TECHNICAL KOs
OIL-FILLED TRANSMITTING
CONDENSERS MICAS
.05 MFD 1000V $0.35 | .ovuns 2500V $0.15
0 W00y J4] onns 3000 33
1 2500V 75 | 00003 S0nvY 85
1 700y | 65 | .07 0V 20
ix.1 L0 N 4.10 | (o007 2500V -n
11 15000\ 1.95 | (0025 2500\ )
25 HHIO Y As 1 oon2s 5004V ]
n 4V 2,13 0005 2500\ %
25 G000V 2,73 10072 000 L]
10x.25 GV t.i03 .om8 ' BS
[ Ry .2 ool 2711y £3
5 ooy 40 o011 WY B3
3 2000V Ja 003 1200V ]
i 100V | o 30V L5
FHON i = 3 25001 n
(N1} 1ooov A5 a3 3000V {1
=i Ly S =0 35
E S0V LA 005 1000T. v [
38 pLTL I Bl 3000V £
1. 600V A 006 20N L=
1.11 1000y I CTOTE 1200% 5
w0 2MV A B b1 1200T.V in
G0 NS (gl
= 1) LUTR S s
R 1nooy l(;ﬁll TUBES.CHOKE-POTS
10.0 Gnoy 100 | Taies—ives Metil  $0.89
8 INAC 14D Tuhes—IZRE Metal | .29
L0 33OVAC 375 | [hoke— 10NN - 10

0 1.59
l'ors: 20K-50K-100K .19
.40‘ Dual. % Meg

50 30

250K 50K
SHIELDED WIRE #22 50 Ft. for .65
RESISTOR KIT Assorted G&1W 100 for 1.49
BATHTUB KIT 3x.t, 5, .05, ETC. 10 for 58
CONDENSER KIT .01-.00001.,,100 for 2.99
MICAS .01, .002, 005, ETC. All Values .08
.01 150V PAPER (MIDGET) .,.60 for 1.00
0.1 600V PAPER _. . ._..... e.. 8 for 1.00

5.0 Electrolytie 25V
100.0 = oy

$2.00 min. erder F.0.B.. N.Y.C. Add postage
50°a deposit, balanee C.0.0. with all orders.

Manulacturers Inquiries Invited, Send for Flyer.
Prices are subject to change without notice,

TECHNICAL RADIO PARTS CO.

265 Greenwich St. Dept. RC-5 N.Y. 7, N.Y.

———

EXCITER

EXCITING! Excree

25 to 40 WATTS

FOUNDATION KIT

10 to 80 METERS

Engineered around the BC-610 series of plug-in
tuning units. Described in the 11th edition Radio
Handbook. Completed exciter uses 6AG7 crystal
or electron coupled ascillator, 6L6 butter-doubler
ond 807 amplifier. Kit includes four tuning units
¢ llustrated ot right above with caver remaved)
special 514 aluminum reloy rock panel, sackef
for plug-in units and special hardware, together
with full instructions ond diograms for assem

bling complete exciter

No. 31A28, FU.40 Foundotion, Spec, $9-95

PARTS KIT. Everything needed ta caomplete ex-

aiter except tubes and power supply. [ncludes

oll mica condensors, resistors, RF chokes sockets,

meter switch, O 200 ma meter, key jock, and

miscellaneous parts $9

No. 31A28A, Special Per Kit, Each .

DID YOU GET IT?
THE BIG B-A 1948 Catalog No. 481 —

Everything in Radio and Electronics. write

if you have not receicved it. FREE on request,

ey AL,
— KANSAS CITY 6. MiSS0uRi —

TELEVISION RECEIVER—$1.00

Complcte Jnstructions for bullding your own television
receiver. 16 pages—11”x17” of pletures, pletorial dia-
grams. clutlified schematies, 177x23" complete schematic
diartam & chassis layout. Also booklet of allgnment
instructlons, voltage & resistance tablee aund trouble-
shooting hints.—Al for $1.00.

CERTIFIED TELEVISION LABORATORIES
Dept, C, 3307-13th Ave., Brooklyn 19, N. Y.

CODE OSCILLATOR
This simple code oscillator can be
used by itself, or in conjunction with
another unit just like it for 2-way com-
munication or code practice.
The circuit is that of an ordinary re-
laxation oscillator using a neon lamp.

TO OTHER 05C

s

PHONES

05 25
]

nIvac NEON

I found that the GE type NE-2 lamp
worked best,

If two oscillators are used, they
should be connected together as the dia-
gram indicates,

Connect the free end of the head-
phones to a good ground. It may be
necessary to reverse the line plug to ob-
tain oscillation. Change the value of
the .0025-uf capacitor if a different tone
is desired.

JOHN V. MULLENDORE,
Boonsberoe, Md.

HIGH-FREQUENCY TUNER
Here is a simple method of making
a high-frequency tuned circuit. It can be
used when the original coil consists of
just one or two turns of wire.
Make a loop of a strip of sheet copper,
the width of the strip to be determined

COPPER DisC
SOLDERED TO~ ™ *
MACHINE SCREW

3 HACHINE SCREW

“NUT SOLDERED TO LOOP

experimentally, Make a disc of the same
sheet copper to fit inside the loop.
Solder a nut to the loop, as shown in

the diagrani, and fasten a screw to the
dise. Now the dise can be turned within
the loop, varying the inductance of the
coil over a wide range.

R. A. CUNNINGHAM,

Newport, Ky.

2-METER TRANSCEIVER
The transceiver shown in the diagram
can be fitted into a very small space.
Power may be taken from a receiver or
amplifier or a pair of 90-volt batteries

2T N°12

6C4

Radio-Electronic ircuits

and a 6.3-volt battery can be used for
portable or mobile operation.

The 6C4 is used both as transmitting
and receiving oscillator. When receiving,
the plate-current variations appear as
a varying voltage across the mike trans.
former secondary and the sound, am-
plified by the 6AQ5, is heard in the
phones,

When transmitting, the oscillator re-
ceives its plate voltage through T, which
acts as a Heising modulation choke. The
microphone is energized by voltage tak-
en from the 6AQ5 cathode resistor. T is
an audio output transformer, of which
only the primary is used. If several
transformers are in the junk box select
the one which works best. An audio
choke can also be used.

Adjust the coupling between the an-
tenna and the oscillator plate coils for
best results when receiving,

Frep W. Creep, VESBUC,
Toronto, Canada

CRYSTAL PICKUP CONNECTION

The phono and microphone inputs on
my amplifier are both 500 ohms. I want-
ed to connect a c¢rystal pickup.

Connecting a crystal pickup through
a transformer, even one with a 100,000-
ohm primary, would have destroyed the
low-frequency response, to say nothing
of other frequencies where a resonance
between the capacitive crystal and the
inductive transformer might have creat-
ed large peaks.

The small 1-tube amplifier shown in
the diagram was the solution. The 6C5
is used as an ordinary resistance-cou-
pled amplifier. The output, instead of
being taken from the plate, is taken
from a small resistor R in series with
the 47,000-ohm equivalent of the follow-

A
BHIER eyt
ul i
p—-t
XTAL PU =

R2s/25  6+200-300V

ing grid resistor. R is equal to the im-
pedance of the amplifier input, 500 ohms
in this case.

Since the output arrangement acts as
a voltage divider, output voltage is less
than the tube input voltage. However,

www americanradiohistorv.com
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Radio-Electronic Circuits

the amplifier input transformer steps it

up so that a normal phono channel gives
the proper gain. If higher output is
wanted, use a plate-to-line transformer.
The 6C5 is mounted inside the phono-

graph case. A cable brings filament and
plate voltages to it from the main am-
plifier.

ARMAND BRISSAC,

Fond-du-Lae, Mich.

1-TUBE AMPLIFIER
Here is a 1-tube phonograph amplifier
with sufficient output for comfortable
listening if a high-output crystal pickup

i \ HINT-GT
. o L
W ]—1—2'“} { 230 aS “Evouce oL
3 1, 500K 5 1K
PICKUP 10.L 150y
o e
10 [ IS0 |100
L
v 10/150¥ |

B ST .

is used. No tone control was found neces-
sary, but if one is desired, a capacitor
and 1-megohm variable resistor may be
placed in series between the amplifier
grid and common negative.
I1arry C. AICHNER, JR.,
Evrie, Pu.

A NO-LOSS EQUALIZER
When an R-C equalizer is added to an
existing amplifier, its insertion loss re-
duces the over-all gain of the circuit.
Often the amplifier does not have suf-

<0l 6SN7
-1 ",'% —i¥%
# 200K 1 I.0.5 T
| -
—

°—|l1—‘
S0unt MEG
[ F 2 | = out
REB | | 2
N Jgni““'%‘_ | ?\2; |
W I a m
20'332 0 [ 3435 e
0005 | g,‘ Iy L 2
]' %m %m
o= o
8

The equalizer controls both treble and bass.

208

+250¥

ficient reserve voltage gain.

This equalizer, described originally in
The Review of Secicntific Instruments,
can be added to audio amplifiers with-
out reducing the gain. As shown in the
graph, it provides up to 20 db of boost
or attenuation in the bass and treble
channels. Both channels are controlled
with logarithmic potentiometers so that

+20 L /T
+10 f—o _ i
03 0 T T T
—~-10  — T | 1 -
~20 | N 1 1 |
20 SO 100 200 500 1K 2K 9K IOK 20K

FREQ CPS
Graph shows maximum possible tone variations.

the equalizer response is flat when con-
trol shafts are at mid-points in their
ares, At these settings, the insertion loss
of each channel is 20 dl. The losses are
compensated by 20-db triode amplifiers
following each network.

Insert the equalizer at a point in the
amplifier where the input signal does
not exceed 5 volts. This prevents over-
loading at maximum boost.
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Are YOU Fixing Radios

this New, EASY Way?

REMARKABLE

NEW FEILER
“STETHOSCOPE"
Method Guaranteed

to Lick Toughest

Jobs!

SENSATIONAL—NEW? Why let old-fashioned
‘ G VORI TTE TETD sent icing n’lﬂhmls au(:
= equiptient hamper  you
onlyslg.'é‘;.s'é‘lff“.,.. servicing  ability? Thon-
ual’ for full details. sards of racdio serviceinen
. _many  with  little  ex
tee —are abeady fixing radlos this remarkalble,

omatic” way. 1i's as simple as A.B.('. because
Stethoscope Servicing Is the nowest. most  basie
meihwd yet devised to simplify all repairs. Stetho-
scope Servicing is Eumanterd 1o speed-up nd i
e your servicing ahilily or your money will be
refunded. You owe it to vourself to tind out how
vau., 1o, ean hegin casiing in. Stethoscofis come l_l\
u wide variety of prices fron £3.85 In §89.11°% There's

Stethoxeope 10 meet every need. Doun't de ay—send
wupon today,

Get This FREE New
Technical Manual Today.

*“The inside Xtory™ contains val-
This new

——==)

srETMOSEOPE
Ly i

i
w

ige Leeh

1 tells the Inside simy

an JIGZINE 1 Selv ey meth
al contalns  amany  valuable

1 kinks fm  every radi

Send In cner | -
nai FREE, Vo !

nical o

1

g

DON'T —GET YOUR MANUAL TODAY

W o S G e e e am -

FEILER ENGINEERING CO., Debt. 10RC8
943 George St., Chicago 14, I

pse rush new wouoaal “The 1hside Story.™

flose StamP to cover handling.

I on-

Name ..ecveviuean..
Address

ity -

SURPLUS SPECIALS!

ORDER NOW—BY MAIL!

*T&-11 HANDSETS'
*T1" 10 TUNING

UNITS

+ 1M BN CONTHUL BOX W L
SILANGE FILTERS, New. 1"TC Navy Type
with eord and plug . 2.95

*ARC-5 JACK BOX

BC-348 ACCESSORIES
A BLIES., Complete
I.T. Fach ..$1.292
- 912 K . .49

TIRAN Z P
*CRANK TUNING KNOR . 39

o 11L+92) REEKL MOTOR & GEAR BOX®.. . 1.95
SAIRCRAFT GUNSIGIHT NOISE FILTER 29
I TADIHONES, lo-Z® ... 982
New. 15¢ eacli or ....7 for 1.002

OILS. 2-Band® ... .39

3.95

2 8.95

S AIRCRAKFT KNIFE SWITCH, Hvy. Dty
J'DT .69
DIDT 48

e AI'<-13 DYNAMOTORS., New
*Used, but good condltion

2.95
# Prico Includes 1'0staxe

cae. ALVARADIO 3:%50""
ADD SALES Dept. RC-5, 907 S. Alvarado 2°% Dep.
LY Baf. C.0-D.

1os Angeles 8, Californ.a

'BASIC TRAINING

EASY TO LEARNCODE

It is easy to learn or Increass speed
with an Instructograph Code Teacher.
Affords the quickest and most brac-
tleal method yet Jeveloped. For be-
ginners or adranced students.
Available tapes from beginners
alphabet 1o typical messages on_all
subccts. Npeed rauge 5 to 40 WPM
Always ready—ne G

ENDORSED BY THOUSANDS!

The Instructograph Cod e Teacher %
literally takes the Dlsce of an oper-
ator-instructor and enavies anyone to
learn and master code without fur-
ther assimance. Th d:
Hacquired the
rite today fof convenient rental and purchase D

code’”  with

l INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC. Chicago 40, I

www americanradiohistorv. com

ful have
the Instructograph S¥stém.
laos.

 MONEY!
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LEARN RADI0

LEARN FAST . ..

LEARN RIGHT . . .

AT A PRICE YOU
CAN AFFORD

Easy-to-understand

FOR BEGINNERS

(Used by U.S, Army & Navy)
The best training costs the least!
Actually, Ghirardi's famous 972-
page RADIO PHYSICS COURSE
book has given more Radio-
Electronic begtinners their start
than any other bovk or course
ever published. Contains cumplete
basic training to fit you fur a
career in any phase of Radio-
Flectronies work. Over 300 pages
make Basic Eievtricity easy to
learn. Other subjects include
Radio Transmissiun; Broadeast
Stations : Receiving Units: Vae-
uumi Tubes: Meleetion: Ampliflcalion: Photoelectric Cells;
Shert Waves—d total of 36 basie sulyects, If broken into
Tessons 1 solil s 2 eonrse ou'll resard this big
hook as arcain at $50 or anore! Orer wnl illysizations.
Use coupon. Read it for 5 da¥s at our risk!

Only $5
RADIO
PHYSICS
COURSE

36 Courses in
one giant book.

A Complete Course in

RADIO-ELECTRONIC
SERVICING

Learn professional service
work at home!

Stdy now for a good job a3 @
Railio Electronie service repair ex

pert?! 1t'e easy to learn from 3
ardi’s lxgﬂl?uc, profusely i
traled MODERN RMDIO SE
WING bk that costs youl y
&5 rmplete, Covers all phases of
ol‘lly $5 the wink. Explains service test in.
strument~ amd when, whete and
MODERN RADIO win tnuse each type. Even tells how

to build your own, Tells lune 10
trenbleshoot atl Xinds of riadios. an-
alyze thelr circults. test components,
mak  all 3pes of tepalrs, adjust

installations. etr. Even ex-
plains luny 1o start a suevessful radio
service business. Sce Money ¥aving Combination offer.

_,.Fl"-i-_,_l—'_ -
CUTS SERVICE TIME e
ON 4 JOBS i T
IN HALF 38:'0F5
Whether you repalr radies profes
sl 1y or «nly wark wilh flll'l;; \!‘{va

L rarl 0]
BLESHOOTIL

SERVICING

Learn to be a Service
Expert — at home —
without an instructor?

sinnally

TROT TEAND
ROOK e:n save yon time 183
teati 1 almast ah¥ job! t look

up 1he make amd mondel of the radio
you wanl to flx. ook cevers connnon
Uoubhs In over INu oy vers by Tl
202 manufaturers, Tells what i03d||

exactly kow to do 1 ther 300 $
additional Dakes contaln charis, data. o"'Y 5
1ube  intorneatien  cmles, ete, thit RADIO
will hely you gave time, dn pelier
work in”n']nllrimz a-nyl radio ever TROUBLESHOOTER™S
made. T big. manhual size Pases.
Waoighs almest 1 I Use coupon HANOEOOK
See Mcney-=uving Offer! NOT a ‘study’ book !

Let RADI 0 TROUBLESHOOTER'S
HANDBOOK save you time on common
service jobs! Let MODERN RADIO SERV-
ICING ' train_ you for truly oprofessional
radio-electronic service work. Get both big
books for special price of only $9.50 for the
two. Use couPon.

AY MONEY-BACK GUARANTEE

Dept, RC-108, Murray Hill Books, Inc.,
232 Madison Ave.. New York I16. N. Y.
1 Enclosed find $. .. for books checkedi or O sead
C.oN. n {.45.A. onlyl and 1 will liy postman this
amuunt plue a_fow conts pstagies In either event, 1t
18 Understoad T may return bioks after 0 d
satirfactory ahd luy rensnttanee will be
RADIO PHYSICS COURSF $5 ($5.50 foreign)
MODERN RADIO SERVICING $5 ($5.50 foreign)
RACI0 TROUBLESHOOTER'S HANDBOOK $5 ($5.50
foreign)

MCNEY-SAVING COMBINATION

Both Modeern Radio Servicing and Troubleshooter'
Nana)book for ornly $9.50 for the two ($10.50 for-
eign|

SAVE

a

Name ....
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a6 |
Nere's a

SENSATIONAL BUY!
COMBINATION
INTERCOM & RADIO

A REAL MONEY
MAKER FOR YOU

[Customers Say—

“Intercom olone is worth

your fow price.

-

You get free o
& tvbe radio in
this deal plus
real vlilityl"'

Iatercom Master com
Sub-Statisa  Statiea, Imcluding § Tube Radis
Combines o tap-quality 6 tube superhel receiver,
plus office or home intercam system in handsome
walnut-veneer cobinets. Hi-Amplification 3 tube
intercom permits instant communication between
radio-master ond up 1o 4 remote sub-stations, Any
remote station con call the moster while rodio is
playing; call can be returned to any remote station.
Operates on 110 volts AC or DC.

I¥'s hand i's easy to instalk It's-eqasy to yse!
Price Includes Radio Master, | Remote, 50° wire
Original retail price was
$84.50 with 4 remotes. Buy $ 9 5
from RSE ond SAVE OVER
”%. ]
Brand new—only 400 avail-
able, Extra Remoles—$1.95

MIDGET I.F. TRANSFORMERS
Back agoin—by popular demand |

RSE scores agoin with o new ond better
I Fl 400-503 KC ronge=—1%" squore x
3" high—ceramic bosed mica trimmers—
high gain iron cores—pep up old receivers,
ideal for new construction—and now avail-
able in either input or output types—for
peak performonce! Individually boxed
in the colgrful RSE corton. List price $2.10.
LRI—input; "LR2—output;

Specify Type.

Maiched Eggy Crate
Each Poir Dozen of 100
36c 69c $3.95 $29.00
o VOLUME

. - CONTROLS

@ Our own privote brond—mode by

o nationolly known monufacturer, e The

same kind that net for $1.09. ¢ Noise-free corbon con.
struction, stondord shoft ond bushing. & tndividuolly
boxudinour:olorful:crlonccnyinqmoRSquuoli'yseol
of opproval. @ Complete with switch, fulironge of sizes,

10 M ochms 100 M ohms

mnom gmncm ™ 59
(o] m M
e e R b $5.50

500 M Knurled Shoft
500 M ohms less switch, 39¢ each, 100 for $35.00

TUBES

*The All-American Five”
Here they cre—the fostest movers
ever mode—at RSE's long discount,
Brand new, tested top-grades with
regulor RMA guorontee. Individu.
olly boxed in eye.-oppecling
cortons; Know your supplier—his
reputotion. Shoot us on order toe
doy—watch your profits zoom to-
morrowl

12SA7GT ., .65 125K7GT, .65
35I5GT .., .49 50L6GT, .. 65

128Q7GT. ..59

“All-American Kit"', one each of above . . $2.98

o

Demand This
Seal of Qudlity

ORDER INSTRUCTIONS

Minimum order—$2.00. 25% de-
posit with order required for oll
C.O.D. shipments, Be syre to include
sufficient postoge—excess will be
refunded. Orders received without
postoge will be shipped
express collect. All prices
F.Q.B. Detroit.

AN
KRVIV supriy &

ENGINEERING (€O., Inc.

85 SELDEN AVE. DETROIT 1, MICH,

Try This One

ADJUSTING TV SETS
When I go to a customer’s home to
adjust a television receiver I carry a
mirror with me. Most of the adjustments
are on the rear of the set. I have an
assistant hold the mirror as the sketch
indicates so I can see the face of the

MIRROR HELD AT PROPER ANGLE

Pix SCREEN. Jrean
een ]| - _\_\-ﬁl

e =7
: —=] REAR CONTROLS

picture tube. This not only speeds up
the installation process but also makes
for more accurate adjustments than the
usual method of going around to the
front of the set after each trial setting
of the controls.

H. L. FRAZIER,

Jersey City, N. J.

LINE-VOLTAGE CONTROL
Poor line-voltage regulation is a com-
mon evil in rural sections., Here is an
economical and effective way to compen-
sate for the drop in voltage which usu-
ally occurs at night.

T CONTROLLED VOLTAGE QUTLET

17V AC

<

Connect a 6.3-volt filament transform-
er as shown in the diagram. The sec-
ondary should be rated at 1.2 amperes
or higher and should be center-tapped.
Rotating the selector switch will give
three different voltages, the line voltage
and two higher values. If the other
values are lower than the line voltage
reverse the connections to the secondary.

RicHARD L. PARMENTER,
Middleboro, Mass.

SPEAKER PROTECTION
Speakers are very readily damaged
while being carried from customers’
homes to the shep and back. To prevent
tearing the cone, I carry a 13-inch-
square sheet of heavy cardboard and
four screws and nuts with washers. The
cardboard is fastened to the front of the
speaker by passing the screws through
the cardboard and the speaker mount-
ing holes. The washers are used under
the screwheads to prevent the screws
from pulling through the cardboard.
The few seconds necessary to attach
the cardboard to a speaker will often
save costly cone replacements.
ROBERT M. BoscH,
Philadel phiu, Pa.

DIAL SLIPPING
When I get a receiver in which the
dial cord slips on the tuning shaft, I
first remove the cord. After wrapping
two thicknesses of rubber tape around
the shaft, stretching the tape fairly
tight, I restring the cord—and go on to
the next repair. It’s a sure cure!
JosEPH A, DESBIENS,
Fall River, Mass.

www americanradiohistorv com

I Similar to the unit above, but has a much

Radio - Television - Electronic
Parts & Equipment Specials

TELEVISION-CATHDDE RAY HIGH

VOLTAGE
2000 volt D.C. Power Supply
For an unbelievably low price, we can supply
a completely filtered television or cathode ray
2000 volt D.C. power supply, Why hother with
bulky and dangerous 60 cycle supplies or ex-
pensive R.F. power suppi"

ies when you can
purchase a complete 2000 volt D.C. unit (not
a kit), ready to plug into the 110 volt A.C,
power line. The ridiculously low price has been
made possible by a fortunate purchase of high
quality components. These units are brand
new, completely tested and guaranteed,

Price $7.95
4000-6000 VOLT TELEVISION SUPPLY

higher D.C. output voltage suitable for use
with the new 7” and 10” television tubes.
PRICE ............ GoocnaogBoaa L., 312,50

RADIO NOISE FILTERS

Ellminates extremely noisy radio reception due to
power line disturbances caused by lights, refrigerators,
washing machines, vacuum cleaners, elevators. ol
burners, diathermy machines. ete.

Filters out man:made noises in the broadeast. short.
wave, and ultra-hlgh frequency bands.

Designed for all radios, appliances, and electrical
equipment consuming up to 1300 watts (12 amperes)
at 120 volts AC or DC.

Housed in a metal case 1% x 3" x 7/2" complete
with male and female line connectors,

PRICE . .. ONLY $1.95
Industrial Type Radio Noise Filter—Will handle up
t? §0 amperes. Housed in shislded case 334" x 334" x

PRICE ......... eeeas feerraiee. e $3.95

EASILY ASSEMBLED RADIO KITS
5 Tube AC-DC superhet kit furnished in a

brown plastic cabinet of artistic design, cab-
inet size (9”x5"x6") -
Variable condenser tuned; with 2 douhle tuned
I. F.'s.,
Tubes used: 1-128A7. 1-128Q7, 1-128K7.
1-35Z5 and 1 - 5016 .
PRICE $11.95 g/ncletines,
6 TUBE 3 WAY PORTABLE KIT

® For operation on 118 volt AC or DC and
battery

& Superheterodyne circuit

® Full vision dial

e High gain loop

® Cahinet of Blue Aeroplane c¢loth finish,
size 13x9%x7"

[ Tube:‘ used 1A7, 1H3, 3Q5, 11726 and

- INS§

2
PRICE $i3.75 2o inuo s, tuvss

6 TUBE, 2 BAND SUPERHET KIT
Bands covered BC 550-1600 KC and 6-18 MC
Power supply [05-125V AC. DC
Full vision dial
Variable ctondenser

l. F.'s 455KC
Walnut veneer wood cabinet

PRICE $15.75

A SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonatod at approximately 4500 cycles effectively
reducing objectionable needle scrateh without alter-
ing the britliancy of reproduction.

Contains a HI-Q SERIES resonated cireuit. Tested
by means of an audio oscillater and an oscilloscope
to give 22 db. attenuvation with very low sional loss.
Attenuvation may be regulated by means of a SPECJAL
MINIATURE gain sconln':l.

A

Y TO ATTACH
Just two wewres te elip on,

fust vo s 307 ely 5 . Comsnct 51 €5

THREE TUBE PHONO AMPLIFIER
An assembled unit ready for Installation using tone
ami|1 volume control and six feet of rubber
L LT L LT o -
(Not including Tubes)
With Complete Set of Tubes ,.........,......53.95

PHONO OSCILLATOR -

Wireless phono  osellfator transmits recording for
erystal pick-ups or voice from carbon mike through
radio without wires. Can also be used as an intercomm

tuned, with two double tunsd

by using P.M. speaker ike. Pri
(eyxcl:dlzu tuhes)‘ CLETLE “ R " cf $2-95
With Complete Set of Tub ...53.95

SPECIAL! SPECITAL?
Mammoth assortment of radio and electronic
parts, not less than TEN POUNDS of new
transformers. chokes, condensers, resistors,
switches, coils, wire, hardware, etc. A super.
buy for experimenters, service- l 2
men, and amateurs for only ..,.. $ . 5

Satisfaction guaranteed on all merchandise.,

All prices F.0.B. New York City

WRITE FOR FREE CATALOGUE

RADIO DEALERS SUPPLY CO.

135 Liberty St. New York, N, Y.

RADIO-ELECTRONICS for

-~



www.americanradiohistory.com
www.americanradiohistory.com

— Miscellany |83
Radio Thicty- Five Pears Ago ! "

In Sernsback Publications ‘ ' TERR,F,C Bu ' s ®
1 = — = R
HUGO GERNSBACK =R
Founder
SAVE STOCK UP NOW at up to
Moder.n Electries ... ceveeed 1908 80¢%, off list. Perfect candi-
Electrical Experimenter . 1913 ON tion. unsealed cartons. Most
Radio News ......... 0a L1919 l TUBES' typen in stock—ALL GUAR-
Science & invention ... 1920 8 y o
Radio-Craft . ........ 1929 = ANTEED FOR 90 DAYS!
Short-wave Craft ......... . 1930 &, :m.ra'r.‘k'gp, 77. 84, B3, B, ZW4.
Wireless Association of America ...... 1908 b Gl Glsdo S~ 39c¢
| 3. BY4, 1AT. ILNS. oAl
Some of the larger tibraries in the country still have . BR6, 61
coples of ELECTRICAL EXPERIMENTER on fle for ‘ | ps Obidid, (KIS (it Gt blis 49¢
interested readers. TUBE M"]‘|MIIT00”. 8. % 21:7 o &
'er 100 ... ... a e -
In ELECTRICAL EXPERIMENTER, l (G plEy s CREEERD o e
CARTONS Medium a0
October, 1914 : plain white Tor L0 e i Ti60 179
- . IO I i tama e o N Large (2 R x 5% Per a
Rotary Adjustable Variable Condenser - *
by Frank H. Broome FM and TELEVISION SWEEP :.Q's'f'&F‘-.«-rlf.ﬁf..:.".?\;ﬁ;‘_“‘ﬁl‘.‘ﬁé‘.
a . . ol . playback. erasei;
The Colin-Jeance System of Radiote- || SIGNAL GENERATOR 534 95 !“..":..]\ ",ﬁ‘;:;...." ’:_;‘:]Ii(a-f‘rlel:{u}d“p:g
lephony y e accurately Y Erooved
i }.- 1 Wirel Teleph } Accuratel—Aligns FM and television receiv- F--r“nl)nx:;:::rl:lfléeluy Pt
An Experimenta ireless Telephone ore Frequency range 2-227 MC. Output mod- o vor leplire 669G ]
by Paul Shney ul‘ited or unmodulated. High frequeney insu- plicntlang ... .. °
J in I 1 . || 1ation throushout, built-in pawer line filter \ﬁ:‘ntl_uﬁﬁ’ngllliﬁﬁ_:" atarized. wiulied  bakes
A Neat Lead-in Insulator and sbecial Midline capacity tuning conden<er. - Coo T S
by H. Clifford Bullard Easy to operntel—usﬁ it ty adJlm-t to new TV Here'
s : channels. AC only, Exceptivnal opportunity to eres a POWER CONTROL UNIT_25 watt-
A Non-Inductive Potentiometer purchase instrument of this kind direct from Terrific :c"}:-‘r,m?r’»‘fmm;:';ﬁ“:—';f':c-.":(sdl};"'"m‘a"::t!r':;
by Clifford G. Burr manufacturer at a tremendous saving! Item Comaie msul.  bronze  pointer
o « =« knob. sShpg, wt. 4 Ibs..... .98

How to Make a Variable Condenser
by Edgar Felix

T"OUNCER® OUTPUT TRANSFORM-

“ ” AM - I TR T el St | ]
. 3, ouble prunary ta vinee cml, Excels

Aercplane Wireless e Tent with Beam Power type tubes .49

The Lieben-Reisz Gas Relay vs. the SIGNAL i 12 for .00

Audion

UNIVERSAL AUTO SUPPRESSORS (i k ph
b . F R. 9 1 GEN ER- whistributor. Elbw Lybe ea. 00; n},grlm!. "'fé'or
y Lugen C1SZ ATOR SOMETHING Rrand new precisjon
nade unit conlainink:
SINK NEW ... mimature, 314 mek.
lNCLUDES KITCHEN 532 50 i coutrol: choke (2300
ohms DC); reslstors.
| = oo Tartual iy ——— * HEARSIUNBG AID colilensers.  ete.  All
' fl a8 7y O O - on bakelile ehasin 29
| ot 2 ASSEMBLY === L $1.49
| e [
SHI\F hnnill.qFroquenr)— ]r:\-rrnaﬁl W00 K. T OMC. remsssssssmse Smemssssooe
‘Mra stable 2 terminad RE oseillatar, int mnd
ulator. 3 step RF attel :||n'r.l l‘,n-...i.‘w tollovwer “I 1 : RECEIVED YOURS 1 Il RHEQSTAT :
ut tube. AC oniy.  An indispensab seivice sholr Tupplements §
st rament. || w YET? PR S  SPECIALS!! 1
g are | FRER_FOI-CTH® H 1
I 3 ANKINGT Wene wuda B .
for any that pmterest g @ All famous makes: g
:y'.:tu:counmc com. 1 ¥y shafts. !
| 1 SQNENTS & acces. i : 'a". '\\':.nl o 230 ohmagé:
€S 1 or 1.
1 nearing a0 &g 0 - 1
| 1 MINIATURE PARTS' : g 30 walt 15 ohmis. 5
| | v aLnico macneTs o 6 for 5.00 %8c
1 'RADIO & ELEC. . 3
) TRONIC CoMP 8. 2 1 100 watt — 75 ohms, 1
| | p NENTS™ 1 0 ea. 2.49 1
-- -y | R L L L.
' ] CRYSTAL MICROPHONE, Sensitive dias

This unique televiser is able to appeal to the
taste. as well as the sight and hearing of the
looker-in. Everything is here but the bathtub. \

phragm small size (1347 O
147 deep) wdeul for REGULAR or CON-
z'wAY TACT MIKFE or as PILLOW SPEAKER.
Rubmer shock-utd, metal frame. Less

INTERCOM SYSTEM $14.95 AT e ooa00aa0609830008 ea. .98

_EX _NTAL KIT
SlMPLE HEAR' NG AID Master and Sub i black plistie with 50 fe e ‘LNI,FO, M?u?“;i‘:usﬂ [']‘:-fnl-‘rlfﬂl' \l!-l.;l:. U,
3 ot ey = o 1\};- i'\lﬁ'll\.l"s[w.u{cr aml 3 tnbe atuplilier. 1 12 Cirenlar, Block ew. for lbvery  pur-
Ea ) R a 0 o 1.98
(Formerly priced at $37.50) .......lots of 6—$12.95
DYNAMOTOR LEOTONE'S “JUMBO RADIO PARTS
| KT
$5.95 || 1 BIGGER & BETTER THAN EVER!!!
For transmitiers  of Yes. the NEW “JUMBO RADI0 PARTS KIT"
| Public Mkiress Out- B HAS PROVEN ITS VALUE to hundreds of Radio-
fit~: Mohile or Vacht [§ men—I7 FULL POUNDS of new_& dismantied
| Tustallation Output radic & elecironic Parts—=COILS, TRANSFORM-
oo Volts al 2o MA E ERS., WIRE. SPEAKER REPAIR PARTS. RE -
! continuous or ik MA £ SISTORS. CONDENSERS, KEY. HARDWARE.
intcvmiltem. 1o cte.. ete. All these and MUCH MORE 2
p 21 for only ... cceciiiiiiiiaiinanen
e Il‘nl\'? (Shipping weipht 21 lbs.)
unp i 5 for

RB1%223. RCA VICTOR POWER TRANSFORMERS for moilels
3. or 15

R-32, 4 2 75. Unshiclded. ShpE. wio 7 lbs
35.9

a5 . P
Backed by ECA with RM A Guurantee

110v. Ac MOTOR. Approx. 1750 RPM. Shaded pol
T .. Quiet operaving for Record Players, Blow.
eGlee 3 16% shafl, Overalt: 214

wi. ¢ . . . faae
Enclosed find check (or money order) T in full Min. Order $2.00. 20°o Deposit Req. on all coD's
0J 20°; depesit. bal. CDD for the following: PLEASE ADD SUFFICIENT POSTAGE . . EXCESS
| Send me FREE ECA Bargain Bulletin

] FM Sig. Generator $31.95 _Dynamotor $5.95
i AM Sig. Generator $32.50 J fntercom $14.95

NEBME . . coocrrernnrrasicissiciroiasiosrassioiecranes

ADUrESS vevveeemiiveveserorsnsssecaceanisssncrnsns

Cily ..-evesenssvaranraas, ZONE.. .. State....ciaeen

Originally made for King Ge?rge IV, and now MAKERS OF CONES AND FIELD
demonstrated by Downe Meinser of Zents || ELECTRONIC CORP. OF AMERICA || el rions vl
ment was the most advanced modern hearing 353 W, 48th St. New York 19, N. Y. | 0 SO FT

aid of 1829. 1 is strictly non-electrenic.

OCTOBER, 1948
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' EVERY SERVICEMAN
| CAN

SUPERIOR

TEST-EQUIPMENT

THE NEW MODEL 770—
An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(SENSITIVITY: 1000 OHMS PER VOLT)

Features:

® Coumpacl-measures 3% x 3%” x %"

® Uses butest desbkn 2% accurate 1 Mil. DD’Arsonval tyDe
metr,

® Sume zero adjustient holds for hoth tesisldnee rankes.
JU is nor mecessary to rcadjust when switching from one
teslstanee rauge 10 another. This iy an [mrtant time
Baving feature never before included bn a V.0.M. in this
DPrice range.

® lloused in roud-vernered,

® Beautlful black ciched  panel.
with permanent white, insues long-lite
Aantt use.

Specihications: 6 A.C. VOLTAGE

3001500 3000 volts.
6 D.C. VOLTAGE RANGES: 0-713/t§/75/150,750 1500

volts,

4 D.C. CURRENT RANGES: 0-1%,3/15 150 Ma. O-113 Amps.
2 RESISTANCE RANGES: 0-500 ohms. 0-1 Meuohm.
self-contained batteries. test leads and S 1 3-90
all operating instruetions,,.......... [ NET

We manufacture a complete line of radio test cquipment,
Write Dept. RC-10 for FREE catalog today!

| SUPERIOR INSTRUMENTS CO.

] 227 Fulton St., New York 7, N. Y.

mohled tvase.
Debressed  fetters Hille!d
even with con

RANGES: 0:15/30/15%0

The Model 770 comes complete with

at your reqular jobber

— e

New Patents—

HARMONIC GENERATOR
Patent No. 2,443,094
Wendell L. Carlson and
Hugh L. Donley, Princeton, N. J.
[assigned to Radio Corp. of America)
These inventors use n nunlinear ceratuie con-
denser to generate r.f. harmonies. The element
ray be 807 barium titanate oxide and 20%
strontium titanate oxide. This dielcetric is coated
with metal eleetrodes. The unit may be about
LA mils thick and § mils in diameter, Such a con-

denser has almest no resistive compuonent so
"‘ﬂ NON-LINEAR TITANATE COND
' i
INPUT T OUTPUT
o —rt —o.
L—|||||||
there is negligible power loss. Its nonlinear

transmission produces harmonics.

The ceramic capacitor is used
résonant  cireuits. The input is tuned to the
fundamental, and the output to the desired
harmonic. A battery and bypass condenser are
alse connected between the ecircuits. The capacis
tance varies with the voltage across the ceramic
unit. When the d.c. bius is set to zero, only
odd harmonies can be generated hecause both
halves of the wnve are affected equally. With the
epplication of d.c. bias, the r.f. current becomes
nongymmetrieal and even harmonics are gen-
erated. The bias may be set to optimum for the
desired harmenic.

PHASE SHIFT
Patent No. 2,442,097
Stuart W. Seeley, Roslyn Heights, N. Y.
(assigned to Radio Corp. of America)
Out-of-phase currents inte 2 toniometer coil
aystem are generated by this system. The two
coils L in Fig. 1 are fixed and at right angles
to each other. Currents through them must be

to couple two

L

o

(ollins Announces:
(OLLINS (USTOM ((OMPONENTS

A complete high fidelity radio receiving system from antenna to loud
speaker matched by engineers.

FM AM TV PHONO

Matched units—May be purchased separately or as a complete
pockage—Add-a-unit system

THE COMPLETE SYSTEM COMPRISES :

I. New, improved Collins 19 tube FM/AM tuner with Bass and treble tone controls,
FM squelch, Pickup equalizer tube.

- High fidelity amplifier {12 watts, triode output}

. Record Changer (intermix, with G.E. cartridge)

12" P.M. speaker {wide range)

Antenna system (for FM and TV}

- Transcription player {dual-speed, precision arm)

- Television chassis (12" and 15" screen)

Write for interesting brochure describing this wonderful equipment. Learn how you may obtain the

very finest radio receiving equipment—all from one source. No more hap-hazard &urchasing of different

makes of equipment with matching problems. COLLINS CUSTOM COMPONENTS are matched at the
factory for top-notch, efficient operation. You will save money too.

COLLINS AUDIO PRODUCTS CO., INC.

P. O. BOX 368 ‘Phone WE-2.4390 WESTFELD, N. J.

www americanradiohistorv . com

LZ% L N

——
Fig. 1—Coils L are fixed. L2 may be rotated.
90 degrees out of phuse. The movahle coil L2

is counled Lo the others. When it is rotated. there
i more coubling to one fixed coil and jess to

the other.

The bridge cireuit in Vig. 2 is8 the general
schematic of this invention. The two fixedl,
similur foniometer coils are shown us L and

their internal resistance as R,. The two con-
densers C ure edqual und the resistors R are ulso
equal. Caleulation shows that, upder these con-

=3

H

Fig. 2—Bridge shows theory of the invention.

ditions, ambient temperature variation may
change the @ of the eoils, but does not affect the
phise of currents throuxh L. This is very im-
portant in precise s¥stems sich as shoran and
loran.

PULSE TIMING
Patent No. 2,442,769
David E. Kenyon, Smithtown, N, Y.
{assigned to Sperry Corp.)
Pulses controlled by an R-C circuit are not as
reliable us those controlled by a tuned cireuit
containing inductance and capacitance. However,

RADIO-ELECTRONICS for
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accurate timing can be provided by coupling a
multivibrater to a resonant circuit as s done
here.

V1 and V2 in Fig. 1 are the multivibrator
tubes. They feed into a ciathode-follower stage
V3 which inciudes the parallel tuned cireuit
L-Cl. This controls the multivibrator input. Re-
sistor It is used only to limit plate eurrent of V3.

Initially V1 rvonducts beciuse it has no

I [l i—‘wl
P? ‘.E]T:L% B

T % — It

vi V2 V) A
| .| |
: 4

Lf __T‘cn

Fig. 1—The LC circuit serves to time pulses.

grid bias. The larga V1 plate current produtes
a negative pulse through C2 at the V2 perid,
cutting off this tube. V3, in turn. tonducts. A
hort time later tshown as t1 in Fir. 2y con-
denser (2 has dischurged enough to permit V2
to conduct and w eut off V3. At this instant
a positive pulse with u flat top appears at ter-
minal A. At the same time a differentiated p
may be tnken from B.

The abrupt drop in V3's current induces &

we nepative voltaxe awross L-Cl and therefure

wses V1 to cut off. The tuned cireuit tends to
osgillate at it resonant  freguency, After a
half-evele, however, the V1 rid returns to zero
and starix to go positive. This places a low-re-

VOLTAGE A{° _r] ﬂ

h
i

)
1
|
|
BL O ; u

1
1
1
1 [}
1 t2 13 t4
TiME

Fig. 2—Pulses which appear at the terminals,

sistunce shunt (prid-cathode cireuit of the tube)
neross the tuned eiveuit and damp ut wuscilla-
tions. As V1 conducts, V2 euts off and V3 con-
duets. At this time 112 in Fig. 2) the flat-topped
pulse ends.

After a definite interval, condenser C2 is dis-
charged enouych to permit V2 to conduct it
This is time t3. Now the previous evcle repeats
itself.

The duratiun of the flat-topped pulses is ¥ov-
erned by a tuned eirenit and ol pulses are
exactly the same. Duration between pulses is
controlled hy the discharge time required for the
eapucitor (2.

1
Sugraested by:
F. . Donohue, Walln Walla, Wash.

"Don't mind me Lady—I'll have this radio fixed
in a jiffy."
OCTOBER, 1948

ANOTHER FIRST BY

_—

B | 89

Lightest Most Efficient Crystal
Pickup Cartridge Ever Conceived!

ACTUAL SIZE ’ y ! ‘wnsns ONLY -51.; 01.

~a-’

£,

NEW

SERIES 12

BETTER COUPLING OF RECORD GROOVE TO CRYSTAL

Exclusive Electro-Voice development now brings amazing improvement
in record playing . . . outmodes existing crystal pickup cartridges . . . opens
up vast new replacement opportunities. Fully tested and proved . . . the
new Series 12 TORQUE DRIVE provides a more rugged cartridge for
everyday use in home phonographs, booth demonstrators, and coin-
operated machines. Assures finer reproduction, less surface noise. less
needle talk, less record wear, longer record life, more needle plays!

3 BASIC MODELS REPLACE OVER 100 STANDARD TYPES
Comes in low. medium and high voltage outputs to provide universal
replacement. Speeds servicing, steps up your profit. Installation is simple.
Each cartridge is furnished with replaceable Osmium-tip or Sapphire-tip
long-life whisker needle. It is available individually or in kits.

Series 12 with Osmium-tip needle. . . . .. .......... List price, $7.50
Series 12 with Sapphire-tipneedle, . . .. .. ......... List price, $8.50

New MICROGROOVE Model t-14

TORQUE DRIVE Crystal Cartridge now

available—at same price.

New Mode!l 20 MAGNETIC Pickup

ELECTRO-VOICE, INC., BUCHANAN, MICH. g jridge also available for REGULAR

Export: 13 East 40th St., New York 16, US.A. or MICROGROOVE records. Uses match-
Cobles: Arlab ing Transfilter.

Ask yous E-V Distributor. or send vow for
Bulletins 141 and 142

www americanradiohistorv. com
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SOUND EQUIP
SOUND VAL

dalar
J-ifnm RADIONIC’S
FREE CATALDE

MONEY SAVING PRICES

On all Public Address and Inter-
communicating Equipment

NT,

NEW!

WEBSTER- _
CHICAGO

33 13 HPPM Record

Changer for new {‘olum

lila type  microgroove
long  jlaving  recorus .
With base. Slmilar in

appearance (0 Model 55,
odel No. 133—

Your

Price 8.75
For 33 1/3 and 78 RPM,
With automatic  stop,
Sunllar to Model 154
Tlays new anl ald type
records. Model No. 256.
Your

Price .., .
Model 246. Simllar to
Model 2356  above but

less automatle stop.

Your 9.85

Price

L L LT T LA N ]
RADIDNIC EQUIPMENT CO.. Dest. 10]
170 Nassau Street. New York 72, N, Y
Send at once Lour free catalogs, supplements and bars
Ealn lists as published—I1lsting produets of leading
manufacturers of radlo-electronic parts and equlmaent,
NAME ....... ®eesiasesesas aeny
.0, BOX or STREET .......c0vevueennenns vesssne
TOWN ... . STATE.........

L_-----g

Teneseeeeed

UNUSUAL OFFER |

Basic "Scope Kits!

Use for oscillascopes—modulation monitors—
television repeaters-—experimental jobs
Buy complete at special savings or any item
separately at these bargain prices

3” TUBE KIT
HERE'S WHAT YOU GET
1—Power Transforner: 1rl-115/230\ -
chs See-500V CT/hama, /1. ma
LTBA, GAV/6N, 6.4V .
2 Filter Chokes: ¥ Ty, 1loma £1.25

e,

I—Cond. 2x.25mfd, 20000 I gf] filled .. 1.25
3= Cond. dmil. 800V T o1l filled GO ea. L.80
1—3B0-1 Cathode Tay fube . .....v0esnsas 2.50
1—Dileptal socket for 3HP-1 ,....0eeeuenenns .35

$13.65

Yours Complete at ONLY 5995

5” TUBE KIT

1—I.V. Power Transformer;

S5-Bheps Nee-1200V /Hma, 20\ KW
GAVLGA sav/mA LU . co.. $5.50
1 . PPower  Transformer: Pri-115/230%

SheGleps, FeesTOOV CT/11Mna. G3V/IN.... 475
2-—HKilter (“hokes: ORTH 2.50
I—Copdl. 2x.25mfd, 2000V DC af) Slled ....... 1.25
d—Coud. 4mfd, 600V DC oil filled. G0c ca. ...

1--5CP-1 Cathode ray (ube
T—=Socket for 5C1-}

$19.90

compLere onry $14.50
SCOOP PACKAGE

6—3BI'-1 Cathode Ray New- In
orlginal eartons. A BUY at $9'60

Minimum order—s9,60. 25% deposit with arder re.
quired for all C.0.D. shipments. Be sure to include
sufficient postage—excess will be refunded. Orders re.
Ceived without postage will be shipped express collect,
All prices F.0.B. N. Y. City.

S. KLEINMAN

Tulbes

9 Gold St. New York 7, N. Y.

World-Wide Station List——

Edited By ELMER R. FULLER

ELL, fellas, you asked for it,
and here it is. I've got a job
to do, a BIG job, and I need
your help to put it over. In

the future, this department will be pub-
lished in two installments. Then we will
skip one issue, in which the FM station
list will appear. The station list will
thus be printed complete in two issues
instead of three as in the past. Now
then, here is what we have to do: show
that the readers of this magazine really
want this department, that they are
reading it, enjoying it, and wish to see

it

not only continued, but enlarged to

its pre-war status. Many of you will
remember this department when it was
called “On the Ham Bands” and will
remember the features of that era. Well,
we are going to put those same features
back into print again. I have been look-
ing over some of the station lists of
those days, and the old ideas are gradu-
ally taking shape again. Several of them
will be put into use in future issues.
Pictures? Yes, we want pictures of lis-
tening posts, rare verification cards, and
the like. Here is where your help comes
in. Send reports on your shortwave ac-
tivities, and any information you may
have on schedules and frequencies. If
vou have good up-to-date photos of lis-
tening posts, good verification cards
send them to us and we will give the
sender full credit if they are used, and
will see that they are safely returned to
the lender, if he informs us that they
are desired.

Recently we received a new book

which was published recently in Den-
mark. It is known as “The World-Radio
Handbook for Listeners.” This is the
best book of its kind that I have ever
seen, and I heartily recommend it to all
of our readers. It gives information on

world shortwave stations that can be
found in no other volume in as complete
a form. It is to be printed twice a year
and the third edition will be published
in November.

SEAC, in Colombo, Ceylon, is now be-
ing heard weekdays from 2330 to 0130
on 15.120 me. Other programs are heard
on 9.520 and 17.730 me, but we do not
have the schedule of these transmissions
from Ceylon.

The Danish station is now being heard
on 15.165 me¢ from 0900 to 1100, EST,
and reports of reception will be very
much appreciated. They may be sent
direct to the station at Rosenornsalle 22,
Copenhagen, Denmark. Reports will be
answered by letter from the director of
the shortwave department.

The State of Israel is being heard
very well on the east coast several times
each day. The present schedule is from
2155 to 2245; 2400 to 0015; 0330 to
0500; 0600 to 0615; and 0930 to 1345.
The frequency in use is 6.840 mec.

If you want a really neat card to put
in your collection, listen for ZQP on
3.910 mc from 1000 to 1200. The an-
nouncements are in English on Mondays
and Saturdays. The quarter-hour time
interval is the beating of African drums.
Other frequencies used are 7.220 mega-
cycles and 9.700 mc.

Let’s hear from you, and give us the
help we need to put this department in
the number one spot of RADIO-ELEc-
TRONICS. My boss tells me that if I can
supply any »cally good material he ecan
find space to publish it. This removes
the war-imposed barrier of lack of
space, and gives us a wide-open chal-
lenge. So, you can see, your editor is
in need of help from the readers, and
here’s hoping that they make good for
him—Hi!

ua,nacu'ao. VENEZUELA; 0530 to
S

www americanradiohistorv com

Freq.  Station Location and Schedule Freq.  Station Location and Schedule
2,500 wwv WASHINGTON, D. C.: U. 8. Bureau ]| 4.810 HIBB CUCUTA, COLOMBIA: 1700 to 2200
0 IR0 of Standards; continuously o 4.820 XEJG GU.IADALAIARA. MEXICO; 221 to
3.310 YVIR JILLO, VENEZUELA; 1700 1 210
W v N as20 wio CALL, COLOMBIA: 1900 10 2200
3.340 VvUD3 DELHI INDIA: 1200 (o 125
3.370 YVIRT MARACAIBO, VENEZUELA; 1730 ta ——
2070 | ———
3.380 YVSRY CARACAS, VENEZUELA; 04930 1o ! | P |
2280 | —
3.3%0 YV4RK MARACAY, VENEZUELA: 1800 to | | =
2230 | T=
3.3%0 COLOMBO, CEYLON: 0:30 w0 1200 | ——
3.400 YV5RW cuf':’cns. VENEZUELA: 0530 to v HI {
e L
3.420 YV2RC MERIDA, VENEZUELA; 1800 to 2120 :
3.440 YVIRU MARACAIBO, VENEZUELA: 1900 1y |
2130
3.460 YV4RP VALENCIA, VENEZUELA: 1730 1
2130
3.480 YV4RQ PUI_ERTA fzgnALLo. VENEZUELA;
Mt 2130
3.480 zal JAMAICA, BRIT. WEST INDIES:; -
9 YVIRS ARQUISIMETO, VENEZUELA; 1 et
3.4 V3R BARQU] 5 LA: 1idn 2
1 2130 ' =T
3.500 YV5RX CARACAS. VENEZUELA: 30 1«
6RC BARQUISIMET0. VENEZUELA: 1800
3.510 YV . VEN 180
to 2130 /
3.530 YVSRS CARACAS, VENEZUELA: 0530 1o
2230
3.910 zaP LUSAKA, SOUTHERN RHODESIA:
i o 1200
4.040 PON!]’AU DEL GADA. AZORES: 10w
1o 1900
4,100 HCIB QUITO, ECUADOR. 1800 to 2230
4.700 ZqQ) KINGSTON., JAMAICA: 140 to 1830
4.750 YVIRV MARACAIBO, VENEZVELA: 1330 to
2130
4.770 YVIRY CORO. VENEZUELA; lim 1o 2130
4.780 SINGAPORE. MALAYA: 0315 1o
| Al\m?m:"?}n l"E"lIl:gIZUELA 1630t
.780 VAL .V 1 1630 to
£/ YV4RO ALE] G Hrand
4.780 HIAB BARRANQUILLA, COLOMBIA: 1700 Beaven .
o UG
4.790 BANDOENG. NETHERLAND EAST Suggested by Arthur Traufer,
INDIES: 0730 1o OKDO Council Bluffs, lowa
4.810 YVIRL

"The Unfinished Symphony.”
RADIO-ELECTRONICS for
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prid-Wide Station L —l 91
4.830 YV2RN SAN CMRISTOBAL. vsuszus:Aj | oppomﬁl ‘ 'ltm"
4.840 YVIRZ VOLERA, VENEZUELA; 1630 (0 2140 ry D , FONLY $89'5° IS THE GOST!\

4.850 MICA BOGOTA, COLOMBIA: 1900 (o
4.860 PRCS BELEM. BRAZIL: 0600 to 050U

Advertisewents in (his seetion cost 25¢ 2 word for
each insertion. Name, address and Inltials must be

:‘0‘“,1“’“: 1530 to 2600 except =un hlacludlg-d :uﬂ]lhedalm\lt rate, Casl: shuulld ::,mrl)nlmny 1
ik i all classi advertlsements uniess  hlace y an
4.880 HIFH AI‘!‘.P:IU(E’NlA. COLOMBIA; 0600 to lam-ed]ued ad"’llls:ng axenﬂd'. '.;_:o adrcrnsvn&em fn{
ke esg thun tem words uceehled. en  percent  discoun!
“29% ’z'é%“ BOGOTA, C%IEOMBIA_', 1800 to 2200 slx Iscues. twenty percent for twelve issues. Ubjec-
"‘900 & EgLOMBO. YLON: g'"m 1o 1145 tlonahle or misleading advertigements not accePted.
-920 CR7BU URENCO ~MARQUES. M_OZT‘T-' Advertisements for Novemlier, 1918, issue, must Teach
BIQUE: 1330 to 1600 Sundays. 1004 us not liter than Sepiember 11. 1948.
4.920 YVSRN CAu;iAl‘(’:?Aos VENEZUELA: 0800 1o Radio- Elecironics, 25 W. Broadway, New York 7, N. Y.
1330 : ' .
4. A 3 . . N
520 HIRP ¢ 1?.;';,‘?“5;?,‘”",0(;32';,%”3" 0800 10 | o ypzars EXPERIENCE 1UADIO REPAIRING AT
4.940 HICW BOGOTA. COLOMBIA; 0645 1o 1115; | Your fingertips. 1've perfected simple syst you can fol-
1600 to 2315 | Jow step by step. No formulas or caleulstions, Cits repair
4.950 HiCQ BOGOTA, COLOMBIA: 1060 to 1400; time to winimum, Toal price $2.00 postpaid or Con.
1700 to 2300 Mares-hack kustantee. lovs Radio 14615-T Grandriver,
4,960 HIAE CARTAGENA. COLOMBIA; i60u to | Derroit 7. Mlchican.
24 !
4.970 YV5RM [ VENEZUELA; 0530 to | RADIOMEN, SERVICEMEN. BEGINNERS — MaNE
30 more money. easily, quickly. $250 weckly possible. We
4.990 YV3RN BARQUISIMETO, VENEZUELA: | show you how. Information iree. Merlt Products. 216-321.
1630 10 2330 132nd” Avenue, Springfield Gardens 13. New York.
5.000 Wwy WASHINGTON, D. C.: U. S Hureuy =
of Standards: contInnously day and | RADIO A A UOBBY CAN PAY ITX WAY. AND
5516 Msls;(];:)w UISISTR - youms 100 \\E'lrne- (irand Federal Argentlne. Hox 5{C.
E J S.5.R.: s un- | Kansas Chty 3, K B
Known chedule un- | Nansas Clty 3. hansas. o _ for the SENSATIONAL-NEW-IMPROVED
5.840 PZH5 PA}:LAMARIBO. SURINAM: 1800 10 | THROAT ,\”Clllﬂ'"()s.‘:l': CO.\U’LETEI ]"IL\'\:DS gg:)\- ]0 INCH
e T.30-8, 50¢ o 3 for §l. Merchandlse llst free. SASCO.
5.880 ZRK CAPETOWN. SOUTH AFRICA: 2305 | qprLEvISION. BU o e . TELEVISION KIT
1o 1130 1100 to 1600 TELEYISION: RUILD YOUIR OWN. our DI'.TA}IJ'.P ]
%‘3‘3‘0’ mgg&'“‘{,'g‘”s" ‘1‘.) nsgn: mml, I*D 1900 3'?1‘1’1’ $1.00. Teleprim, 8341% E. Tdth St.. Los Angeles 1,
. W U.S.S.R.: v8ev 10 164D bt —— - =
5.890 OAX4Z LIMA, PERU: 1630 to 2130 P “RATELY ALIGN SUPERHETERODYNE® less tubes
5910 0ZX4V LiMA. PERU. 1800 10 2100 YOU CAN ACCURATELY ALIGN SUPERIETER NB' | Complete with 13 channel tuner, all parts and
5.950 HH2S PORT-AU-PRINCE, HAITI: 0600 1o recelvers witlont signal generator. Comnplete instructlons e taniley Tollo wi o strueti d
DA R e i0: 1720 to 130 | §1. Motiexback pusrantee. Chas. Gates. P'ecws 2. Texus it g imsfructions an
oS MOSCOW. U.S.S.R.. 2360 1o 1000 | AMATEI'R RADIO LICENSES. COMPLETE THEORY schpmalicn:
5.970 HV) VATICAN CITY: 1u0n 1o 1100 preparation for Pa:sing amateur radio examlnations. ome | $89.50 less tuhes
5.980 LRS! BUENOS AIRES, ARGENTINA: 1800 | study znd resident  ourses. American Itadio lustltute. - 3
10 2300 101 \West 6ard St.. New York Clty. Sec our ad on P'ake 91, Kit complete with all tubes $149.59
000/ ZFY, GEORGETOWN. BRITISH GUIANA | SELECTED GROI'T QF MEN. GIADUATER OF ¥ - Cost of cabinet $25.00
s e e RORERot ktnen trade school. de "‘ﬁ,.““,"','“""'ﬁ,'}‘ in :tmllo T Using the new 13 CHIANNEL TUNER which Is pre-
B E .0 an1e ‘i1l travel anywhere. Qualifled in radio servicing, instal- chred ¢ faclory allgned for the t televisi
!Gi?)gg ﬁ':.g& ggEOTlrEékNEa’:AQ‘?ﬂl ol‘"",.;:;n"‘ 15 Iatlon. 1est insttuments, elreult operation. eic. Contact :;r;::ru:;‘d ’I‘I:’: c;:u i‘milder nlzrel; llel;l(;!{les lhl: ‘flr‘\,lrll
6.010 ZRH JOHANNESBURG, SOUTH AFRICA: | Placement Dept.. Eastern Technical School. $88 1'urchuise into his thastls and makes three connectlons. Coutaing
2375 (0 U130: 0900 1o L1N0 Sueet. New Bediord. Mass s TG an “i sae. uscillla}ul)r sud mixer. I!l is .e:lu'umm-
5 X SYDNEY, NOVA SCO 5 o | MAGAZINES (3A(K DATED) -FOREIGN, NOMES i small and pact. Using new LF. coils which pro-
6.010 CIC Lo SCOTIA: 0530 t aris. Hooks  booklets, subscribtlons. pin-ups, cte. Cata ¢ide maxlmum gain and Dleture definidon. Seund
6.070 COLOMBO, CEYLON: 1930 (o 1200 [ loz 10c (refunded). Cleerone’s, 863 Flrst Ave.. New ;mmllon is hlgh quallty F.M. for complete listen-
6.020 HICX BOGOTA. COLOMBIA; 0700 1o 0800: vork 17, N. Y ng pleasure.
1 1o 2315 WE LUPAIR ALL TYPES OF ELECTRICAL TNSTRU SAME TELEVISION KIT—7 LNCH. complete less
6.020 XEUw VERA CRUZ. MEXICO: 0700 to Olm ments. tube cheekers and analyzers. Hazelton Instrument tubes $59.50; complete with all tubes $99.50
6.020 F21 B%’?)zﬂzl:{ukFEhICFﬁElecg E({;JA Co. |Elecirle Meter Laboratory). 140 Liberty Street, New
JORTAL - ABRICAT TI600Fte 18R] | Wonk, 3 3 Telephone—B.Arclay 71239, ) IMMEDIATE DELIVERY FROM STOCK
E1020EED HILVERSUM. NETHERLANDS: 4741 | LANCASTEL, ALLWINE & ROMMEL, 436 HOWIEW
% Sal.. 1030 fo 1200: 1610 1 1:30 Bullaing. Washlngton 5. 11.C. Reglstered I'aten) Attorneys,
6.030 MOSCOW, U.S.S.R.: sched e L4 Practlce before L nlled states 1atept Oftice. Valldity and
C Ko $.8.R.; schedule un- | jprringement tnvestigations and Oplnions. Booklel  and The New
6.030 CFYP EALGARV. CANADA: 0730 1o 0100 fnnn_ Ivilence of Conceptlon® forwarded upon request. sodel B-15
81030 HPSE ANAMA ‘CITY. PANAMA: 1800 10 | juuTisi HADIO DEVELOPMENTS. EXFERTS 1N Battery
6.040 RANGOON. BURMA: 0015 1o 1015 Reliain are produring many hew ldeas. Detalls of these QOperated
€.040 COBF HAVANA. CUBA: 0800 (o 2300 advances, fully explalned by leading techuicians are ln
6040 XETW TAMPICO. MEXICO: 0745 (o n45 | cluded regulirly n foremost Britlsh radio jaonthly, I'RA{ sIGNAL
6.040 WRUS BOSTON. MASSACHUSETTS: 1900 TICAL WIRKLESS. Features Inelude constructlonal de-
. 5 a0 R 1alls, help und adriee columns, and much of uninue in-
6.060 TETUAN, SPANISH MOROCCO: 0230 | terést 1o both amateur and serviceman expert, Read every: GENERATOR
' o 1300 1330 to 1500 = where by l‘l'l‘:hll!h;l who v.i'ls\h lol‘;'kcel-‘nhe:ld" in lnl}:-r
¢ o nallonal trade or amateur DX tleld, Kush order now. For
6'8‘7;8 g";:‘ E‘I)’,aob%Nc‘é'ﬁ'éfruée'q%{gotéoogﬁﬁ annual subseription mailed direet {rom London. send ohily for serviclnk AM.
- . O i g2 O s Lid PAV.14), 212 Madi FM and Telesision
6.070 CFRX TORONTO. CANADA: fi0n to 0pdn | (200 (o Geoge Sesmes. Bid, (V. 14), Bi2 Madison | | B and Telerigio
6.080 CKFX VANGCOUVER, CANADA: 0930 10 0300 | -tfenue. Rew Yok 17 quencies from 150

Kilocyeles (o G0

6.090 LRYI Bl:fli?ﬁ AIRES. ARGENTINA: 0643 | BOT " Bo'oxs Megacyeles u.w}m.
P to 12.5 Mec. ! - {
6.090 LUXE.M_(?OURG: 010 10 0030; 1400 ! damen'l)al:ca:m f:::n
6.050 CBFW  MONTREAL. CANADA; 0730 (o 1945 | e e e D e ) "85 75
. 1000 1o 2100 ' . ‘—‘.- = 5

shleldeil test Jead. self-conialned  hat $27

6.090 ZYB7 SAD PAULD. BRAZIL: 1800 (0 2150 £ T feries and lustruetions, MET.......
6.100 VUD3 DELHI, INDIA: 1200 1o 1245
6.100 WARSAW. POLAND: 1100 10 1800 |
6.100 PRES Fl}‘l:?;rALEzlad BRAZIL: 0900 to 1200:
flln 1o 0 T
6.410 GSL LONDON. ENGLAND: 2300 10 0215; Comphete INDEX 10 The New Model TC-50
i 1o 1005
6.120 HP5H PA,I'QAMA CITY. PANAMA: 0630 1o A\[M-Oﬁ.—n-l\'ﬂ‘liml TUBE
2 hnl
6.130 XEUZ mEXico ciTy. MEXICO: 1500 I RADIO AND SET
6.130 CHNX H:A_':."InFAX. NOVA SCOTIA; 0700 to DL\GRI\MS TESTER
§.130 COCD HAVANA. CUBA: 0740 1o 2100 Qo icing dm furmation
6 130 HIDE MEDELLIN. COLOMBIA: 1100 to e A complets lahoratory,
23 all nm;nosﬁl. test-in-
N J ;1515 : strument, this versa-
EIS0TE AW Lo‘.’malot':v zflh‘!.GLAND' 1313 o 11800 tlle combination fube
6.150 CICROD WINNIPEG, CANADA: 2200 to 0310 and set tester will ac-
6.150 EQB TEHERAN, IRAN: 0930 1o 1400: 2230 ::rs;ﬂy dleesls ia'lllnuovi;
(o 2315 - !
6.150 TIRH SAN JOSE. COSTA RICA: 2130 to :#:::7- xm:n ::'.:,l:é;
2
6.150 CS2WD LISBON, PORTUGAL: 1330 to 1800 - many nNecessary meas-
6.160 HICD BOGOTA, COLOMBIA: 0700 to 0800 / urements for~ every-
6.160 CBRX VANCOUVER. CANADA: 1900 1o 0200 “ . day’s service work.
6.150 HHCM PORT AU PRINCE. HAITI: 0500 10 X K The New Mode! TC-50 Tuhe and Sei Tester com-
0Rt0: LM (o 1400; 1700 to 2145 FREE to every reader of Radio-Electronics. No slrinfis. Noth- Llnes seven instruments. D.C.V.. A.C.V.. ll,(!'._)l.;\,
6.160 HER3 BEANE. SWITZERLAND: 0245 to M 1o buy. Chiow to L I s gives hinte, sugges. (hms, Output Meter. Decibel Meter and Tube Toster.
0715 1200 10 1700: 2030 to 2230 Lons, short euls on 108 Hae of ot w it Adiagserdicing Full feale accuracy 1o 2. Fnglish leading GOOL
6.200 HJCT BOGOTA COLOMBIA: 1000 1o 1160 | thited tn SUPREME --Most-Often-Needed Radio Duajrams and BA1) scalo for testing tubes. Obsoicscence reduced
1804 to 2315 anualz. I you nheed a circult at any time. the INDEX 10 ahsointe minimum, Xlmple and quick realing charts
G0 YVORD  CLADAE BOLIVAR. VENEZUELA: | Bt o) s ST et e i 20k | | s S et
1700 to 231 Sl o B SC e, ular everytay's meastfements
! Moiel TC-50 Tube and Net Tester operates on 90-120
6.200 FKBAA N?DU?:IE:: ohll:’EonC&lasDDNlA‘ 0200 suPREME PUBLIGATIONS g‘zizaré. 2'33"‘“5:' \'r?lﬁ G0 c’yrles A llmnipd In_a sturdy beautlfal
3 " L = - porlible. hatul-tubbed cabluer. Complete wilh 1est
6.230 HRD2 U}mgﬂﬁ,;n ‘29,';&”""‘5‘ 1200 to Ic-nds.l lule chans and all detalled. operatlng in-
R B0G0TA. COLOMBIAS Yoot 1o a0 B 10 x5 N :
. . + 1700 10 230
6.240 HIIN CIUDAD TRUJILLO. DOMINICAN IMMEDIATE DELIVERY FROM STOCK
a0 REF;)UBL[;C: DlﬂOl! to 2230 ll’san'»urly rnd)w .I.l:hexe:, hcin::lr. ‘mt-f
6.280 HCJB UITO, ECUADOR; 1800 to 2400 tor-thancexer Wilter Ashé Catiiox o -
Electronies for 19491 All orders filled same day received
6alo HIiZ  €YDAD | TRUMLCO. BOMINICAN e I W
6.360 HRPI SAN PEDRO SULA. HONDURAS; 2R ow Sl wiige: 1549 Cutaior Mot olitan ELECTRONIC
o 5; 1800 10 2330 on n penny post curd. Sikh YOUr oaing 4!
sjoosx  uismon. FomTueaLT ine o it UMl L eR as | P INSISOMEN G0
= ; R059000) mng far S WALTER ASHE RADIO CO.
{Continued on following page) cotalog TODAY ! EEPPLYIIIES & ST. LOUIS 1, MO. Dept. RCY 42 WARREN ST N.V. 7, N. Y.
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World-Wide Station List

REVOLUTIONARY SOLDERING IRON —_— _—
y 6.510 CP40 COCHAHAMBA, BOLIVIA; 1930 to
22060
' . 6.620 TG2 GUATEMALA CITY. GUATEMALA:
WValiMisie. Soldetron
. N ) A io0300 to
;| ) o 10005 1740 to 20
— — 6.770 CP49 LA PAZ, BOLIVIA: 0o (0 0900;
¥ Tr. Mark Reg., Pat. Pend. 6.770 SINGAPORE. MALAYA 1% 1200
- - . N s U330 10 12
For Easier, Better Soldering—on Any Job!? | 6850 vNow MANAGUA, " NICARAGUA: o80u to
. . - 2
® Weighs only 3 ozs., yet can do the job of a 200 watt iron, 5.910 YNQW MANAGUA. NICARAGUA: 1300 to
* Heats up in twenty seconds from a cold start; saves time, l 6.980 MiSlow. U.S.S.R., 1500 to 1745:
® Fingertip control; permits soldering without fat ue. | 2815 10 2343 :
92P) (conno’y 9 9 | 6.980 FOBAA  PAPEETE, TAMITI: Tuesdass ang
Eridays. 2200 to 2{g0
7.010 XPSA KWEIYANG, CHINA; 2330 10 0030:
430 to R
7.100 Blls‘s:Au. PORTUGUESE GUIANA;
313 1o 1330
7.120 GRM LONDON. ENGLAND: 1115 (0 1215;
3> G 7.130 vaGMI HARGEISA, BRiTiae u
> == . A BRI SOMALI.
Ready for attachment LAND: 0800 1o 1030: 1200 to 1300
and gperation on (g o 7.150 XGOY CHUNGKING. CHINA: 1530 1o 07303
M "h 50-60 cyeles. R - 0745 10 0945 100 to 1045
s e il ARl
F . a g
6-8 volt A.C. or D.C. without transformer (from an automobile battery), Tenn ) s P e
Dverall size 9%" x i5/16%; ship. wt. approx. 4 |bs. ;gg Ty SINLGAPDRE. MALAYA; 2330 ro 0130
* Ideal for fine precision work in "hard-to-reach” places. | Z20 P w;z:«tnnelfn‘?sro‘\ng'zlgunl A0z Tt 1o
* Readily interchangeabls tip-heads; no cleaning or filing. 3523 3‘;‘.’;"" L f&’u"dﬁn' ‘g‘ﬁé‘fﬂ‘ﬁ' 21'511110 rk"»_’;?é“-
® Retains heat with switch off up to | minute; efficient. ’ 2315 10 0130: 1000 (o 1700 ’
® Bakelite handle. cork covering, for comfortable cool grip. 7.2680 JLW T?#YIEO'O-J N: mlﬂln 0500; 1600
PRICE, including transformer and Tip-Head “A $13.95 7.290 VUD3 DE e Noie 0 ol0 11007 1730
= Rt T g 3 o oIR25; 2 ([
6% higher west of Mississippi ; fajr traded, ;.533 zoy ACCRA, 'GDLD chST: 1045 to 1300
Ask your distributor. or for [urther information write 10+ 7.3“) , m?zslqzn:{.ﬂlljn.'s.s.n.. d00 1o 18u0;
; SN SAN SALVADOR, SALVADOR;
TRANSVISION, INC., Dept. RC, NEW ROCHELLE, N. Y. T 13000 10 15 SR 100
In Calif.: Transvision of Cul,. 85373 Sunta Moniea BIvd, Hollywood 46 | 7.380 HEK3 Bfl’l‘l'!s.l ISW‘ITIZE‘RLAND: 1000 to
a5 1300 te 1380
| 7.570 easa3 SANTA CRUZ. CANARY ISLANDS:
—_—— — — _ 0730 te 0900: 1230 10 1700
TUBE | 2.850 zaA TIRANA, ALBANIA: 1300 1o 1630
[ SPECIALS ¢ 7850 SUX CAIRO, EGYPT: M 10 1920
Wit o DLAGT. S756T. 1847 K7, azoT..$130 | 120 A Cigg” AN: 0500 1o 1000;
Miniature f"?-w'mj'uﬂ'ix‘c‘:tngls‘})"x I:MD?T ]:?i.... 1.80 | 8.030 FXE BEIRUT, LEBANON: otan to (M15:
40-3525, 20-50L6. 10 ex. 3516 l'.'SATT %(7. %7 100 tubes. | g7 D H“;;’lf' 1o 08002 1030 to 600
40 3L 30-50B5. 10 ea. 12476, A6, BEG. 100 ney | 8799 coc ANO L SUBA: i to 2330
Either_of the above specials b enly - " s:li'l‘;)d 8.720 cD(J:K CAMAGUEY, CUBA: 2000 1o 130
Every lube new and perfect. Guaranfeed 1009, . | o oop Gocd R
Sclenfim rectitiers [onMf.y ten for.............. .. .20 | 9'd30 BZ AL 0600 10 2300
Postage extra. 200, deposit on ¢.0.D. ; . co PT00 1p tlon
No. 10Y Tubes HALLMAISI'KM 'Eov our_aew bargain list. 9.080 CNR3 0145 10 0300;
""""" LECTRONIC CORPORATION 9.160 CR6RB
| 5 BENGUELA, ;13
:o. |22§ Tutes ........... 306800 6000 .:gc 592 Communipaw Ave, Jersey City 4 New Jemey | 5150 CRER ENCY Ew:?i‘g;?ffuom" 0 1430
C‘I;‘YS';T?\L TPulCelz IR RTINS - 9.210 HI2G Cl#gPALIIJBL}’gUHLLD. DOMINICAN
i 0530 to ORI 1300 to
Y "?S- 1330 1700 10 18435
List $6.50, our price ................$1.95 COUPON'OF'THE'MONTH 9.230 coBQ HA;IAslgA: CUBA: 1800 10 1200: 1730
H JUBES—STD. BRAND 3575GT . .. R to 2330
McClintock Meters UBES_STo! mmano 13407 oo iaaval 39 17 3338 | 9220 cocx HAVANA. CUBA: 0700 10 noia
0-500 MA 3 square . ., ... ... ... ,..$1.95 TUBES_S¥YD. BRAND noLAGT 5 for s.90 | 9.330 SOFIA, BULGARIA: 2300 1o uioo;
Thousands' of other bargains, aRA ol aian 0330 10 07003 110010 1330; 14w (g
Write for our bulletin Ne. G911 for 5.40 | 9340 HBL cﬁ'ﬁé'w\. SWITZERLAND: 1300 (o
DI IRN for 6.90 S
L feTirre Souno Equipment Lo, iR i I Y iy
£ : X WITH THIS COUPON—ORDER AT ONCE Lo to 2200
4 SIE-913 Jetterson Ave., TOLEDO 2,0HI0 I8 RAGIOS— i thhe Humoemes 9.380 coBC HAVANA. CUBA: 0700 to 2400
* MAGIOS=S wie Nubemiel. (Nat. Keown 11 1528 | %380 OFC e i 15, ign BELGIAN _CON.
. — - — _ - - . . H o ) 35
Write for Monthly Coupons and mutletin 9.420 BE&_GRADE. VUGDSLA"VIR’: ﬂ:l‘:lﬂ to
Write for FREE specifications on these RADIO DISTRIBUTING CO. PASADENA 18, CAL, :ii‘:::u,‘“fff-n"’ 0B35: 1000 1o 1043;
4 - —_— — | 340 F2) BRAZZAVILLE. FRENCH EQUA.
GOV'T SURPLUS— JAN-INSPECTED TUBES TORIAL AFRICA: 00m1 to os;
: M to 2030
RCA 1630 UHF — ORBITAL beam amplifier = Agemets wpOCKET TALKIE”! 9.450 TAP ANKARA, 'TURKEY: 1099 10 1n1s;
[ crid's Nun,, Mon.. mrs.. 15 to 1345
trtmel:;t:;l;?nnmll!inészllgh ampl. '"%4’1'5#3 volts, Sminliest TeerasliowlaslssTon o 9.470 CRG6RA L%H“A"NDA‘), JA_yGOLA: nls ‘:n 6250;
SLP7 864 3934 REALLY WORKS -talk anid hear 9.480 MOSCOW. U &S R s b3 1um0
5CPI 800 3%4A LI miles or more—iITS 1IN N 9500 XEWW MEXICO "CITY, MEXICO; ost0 1o
5AP4 559 318 YOUR POCKET! Uses flashlleht (12000 ! '
SAPI 2X2A 3824 tiutteries.  AROUT  RIZE ( 2 9.500 orx2 LAHTI, FINLAND: 0100 1o 0130;
:'ALI;'I)g HYI110 43!: s PACKS CIGARETTES! Wt 1LB. : 0L o 0740: 1000 to 1600 '
All tuhes made Mir U.S, during the war, all are baxed, SEND ONLY s"oo |:::::pn'm:he;1_5'-; “:u.';r 'm.\- 355218 :,I[Gv;7 ;%'é;g' AREAN 0'""! ".1 isa0 .
i\t‘;’mvll'\i’elv lriced to q;:l.ﬂ""l.\"":.vl'r: dﬁumt;_rlnh:-s] an BBOtos, bicture bluepr s, (Mstretion bk, prite bl 1e; d Tiai ;UAHEJ;"A“A' 0530 10 1030
WY iia five cents ench. Eimae on-Rad ! uhes > ) LOGUE O 3 > ki
in stock. Ronver S LORIER, GTALOGUE oN 195 oTit 9,520 ZRG JOHANNESEURG, SOUTH AFRICA;
GOULD GREEN (!Il,‘“'" Pocket Radie Dash Car Transniitter 520 901 to 1045 .
107 W. mroadway New York City 13 '-.l‘.':a"':""l‘m‘c':_"““"" !‘h‘dl.n G;rnsfq.- Dm:\r ?mners s 0ZF C?:Elfljl!.AGEN, OENMARK: 1145
Gloctmanic Burgiar Alarms Sube Healing Auda: 9.520 SEAC EOLDMBO, CEYLON: 1930
= = 5 s R 30t 1200
* POLICALARM MOTOR INDUSTRIES CO.. Dept, RW.9 Kearney, Neb, 8530 WGED SCHE,A,I:‘ECTADY. NEW YORK"; 1500
to 2230
9.530 SB STOCKHOLM ;oa
F. M. RADIO — _ - v M"'l')"g';' . SWEDEN N to
v N * e 9.540 VLR ELBOURNE., AUSTRALIA; 0800
RECEIVER Get Started in Radio (0 1013 053h 10 1000: 1245 fo 1413
95 . 9.540 LKJ OSLO. NORWAY; 03N 1o 015 ; 1500
$39 10 “HOW-T0-DO.IT" BOOKS o 1y o,
Get a solid foundation In radle 1w | 9-340 Munich 1) MUNICH. GERMANY: Lon_to 1700
Excise tax included, means of these 10¢ timely text books, | 9.540 CICA EQOMONTON. GANADA: 0415 1o 0200
F.0.B. Indianapolis Each clearly written, profuscly iljus. | 9.550 PRAG.HE: CZECHOSLOVAKIA; 1215
o trated, contains over 000 wards. to 12300 1315 to 13300 1l to 1430
$1C cash, rest C.0.D. You'll be amazed at lihehwwﬂ’:h ;-r }4;‘3 to :*.nn; {r.n to 1530: 1600 to
Slighuy higher west n r:‘rmann Ipac nto these Rl\l}l' f30: 1645 ta 1700,
of Rockies, :’:'?:k:f;‘""’(;?"le:'l‘:;agNr‘e':'(::'mr“i';:f:y 9.550 XETT M‘Ell)ﬁll’co CiTY, MEXICO: 0700 1o
acl not satisfied. . . -
TUNES 152-162 MEGACYCLES 5 BOOKS for 50c 9,550 PA':IH% _'FRANCE. 0000 to 0130: 0715
6-tube superheterodyne, ready to operate. Veneer 9.560 KOMSOMOLSK, U.S.S.R.: 2100 to
cabinet 932 x 6% x 5Va deep, wt. 6 Ibs. Schematic 10 BOOKS for $1.00 9.570 KWID T FRANGISEO. CALIFORNIA:
inside back cover, warranty outside. 2 stages high Sent to You Postpaid : 0700 1o tad :
gain 10,7 megacycle I, F.’s. Guaranteed reception 0. 1—How To, Make Four tionar.y‘ (Le‘l_dina Ter'ml) 9.570 WRUW Btl!'?T‘D,m'. MASSACHUSETTS; 2000
i i le i t Set No. B8-—Ho Y wve un e
from local F.M. transmitters with attached antenna RO Wake The Opib—How " 9.570 KWIX SAN " FRANGISCO, CALIFORNIA:
—police, cabs, others, Ready to plug in and use. m?e rgp:lar Afl.Wave 1 No. 7—How To Read Radio | 2215 ta 03145
115 volts, A.C.-D.C, Power consumed 2B watts. Mo, 3_Anernating. Gurrent Nos BYATR . rar Beginners | 9.580 GSC LONDON, ENGLAND: 1330 10 1315;
I T o< N 1430 1330; [} 15 15
SOME CHOICE DEALERSHIPS OPEN .. . WRITE | for Beginnors™ “4™*"* N3 o-fimat Fle SN R g 001600 10 1815 18IS (o
. MNo. S—Beginners' Radio Dic- No. 10—Televigion 9.580 VLH3 MELBOURNE, AUSTRALIA: (345 to
RADIO APPARATUS CO. s Tt ity S 080 Sal., 0245 o 1900 Sun.. 0330
- o o (8]
CROFY " = RADIO PUBLICATIONS 9.580 VUDS DELHI INDIA: 0900 15 1230
2% M. BANCROFT ST (NDIANAFOLIS 1. |ND. [NV B'way. New vork (7) | 9390 WLWO  CINCINNATI, GHID: 1530 1% 1700
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ESPERANTO A WORLD NEED

Dear Editor:

I have just read Glenn R. Turner’s
letter in the June issue of RADIO-CRAFT
and I think he has the right idea on
Esperanto.

Americans don’t feel the need for an
international language because English
is spoken all over America. Hence the
poor response when Hugo Gernsback
proposed Esperanto over station WRNY.
But here in Europe the situation is very
different. You tune vour radio and hear
half a dozen different languages from
stations only a few miles away. People
get annoyed about it.

When Rudio Budapest first started
broadeasting in Esperanto about 12,000
letters came in, all enthusiastic. Now
over a dozen European stations have
Esperanto programs, in agddition to at
least one Brazilian station.

When the distance between continents
has been reduced to almost nothing by
technology, as that between European
countries has been, Esperanto will be-
come a must. The introduction and en-
couragement of Esperanto might well
become radio’s most etfective contribu-
tion to the cause of peace.

ANTHONY A. MUNNICH,
Budapest, Hungary

NO GIMMICKS, PLEASE

Dear Editor:

I have seen several articles telling
how servicemen have been “tested” with
“giminicked” sets. 1 offer a solution
whieh will determine the honesty of a
repairman. It will stop the complaints
about impossible faults that a trained
man would not normally see.

Use sets which are perfect in every
respect except that there is one blown-
out tube. This is a common trouble and
the repairman could not complain.

If the customer is told that he had a
“pyrolienated helical with impaired
cross-modulation which ruined all the
tubes” and is handed a bill for $19.75,
he will have a good excuse to get out
his shootin’ irons. If the bill is for one
tube plus a small service charge, he
will have no complaint.

DoyLE STRANDLUND,
Homestead, Mont.

(Replacing a bad tube would not in-
volve any real repair work. How about
inserting a faulty power-supply filter
capacitor instead?—£Editor)

OLD E.I. CO. CUSTOMER

Dear Editor:

Reading the article on “The Crystal
Detector” in the June issue and seeing
the old 1908 Electro Importing Com-
pany ad for the Electro Universal De-
tector Stand, I remembered that I had
bought one of these stands through one
of Hugo Gernsback’s magazines when I
was a boy of 12.

I have kept up with the Gernsback
magazines all through the years, and
still read them regularly.

C. E. JoNEs,
Springficld, Mo.
OCTOBER, 1948

FOR

WITH

REVOLUTIONARY

AUTOMATIC
FREQUENCY
CONTROL!

FM-AM TUNER RC 8 Features

automatic-frequency control, most revo-
lutionary development in. FM design -
entirely eliminates drift and mu tiple
tuning responses. Nine shielded minia-
ture tubes plus rectifier include double
limiter and tuned RF stage in both FM
and AM. Low-impedance loop, enabling
flexibility in mounting, provides low-
noise AM reception. Kear socket pro-
vides easy access to 6.3-volt AC and
exceptionally well-filtered 100-volt DC
for supplying external pre-amy lifiers,
additiona] pilot lights, etc. ntrols
include separate bass, treble and switch
positions for phonograph and television

] 03

INER FM-AM RECEPTION

. ...THIS TUNER-AMPLIFIER COMBINATION

sudio inputs. ~Polished chrome chassis,
Audio, cable, escutcheon, decals, anten-
nae, and detailed installation instruc-
tions ‘furnished.

HI-FIDELITY AMPLIFIER RC-2
High impedance input; 12 watts output
at 1%, distortion. Taps: 4, 6, 8, 15, 500
ohms, 65 db gain, including inverse
feedback. Uniform frequency response
from 20 o 20,000 cycles up to 8 watls
output. Hum 65 db below rated ou'pY“tc‘
Tubes: 6J5, . 6SN7, (2) 6V6, S5YI.
Durable polished chrome chassis.

Write for Pescriptive Circalar D" and>Prices.

The RADIO CRAFTSMEN, Inc.

1341 S. MICHIGAN -AVENUE, CHICAGO 5, 1LL.

I.I!'lm CORP. of AMERICA

398-10 HBroadway

New York 13, N. Y.

SPEAKER RECONING

ALL WORK GUARANTEED

3'—81.40 T —81.95 15"—8$1.00

4"— 110 8"— 2.20 {x6— 1.0

5"— 1.50 10"— 2.70 5x7T— 2.20

6"'— 1.65 12— 3.00 6x9— 2.50
OXFORD RECONING SERYICE

1039 Selby Ave. St. Paul, Minn.

)

500 FORMULAS T0' SUCCESS

Mnu\. millton dollar
1

firms

apital and th undreamed of

1

\:

66 PAGES. 3200 WORDS IN TEXT
Send for "S500 FORMULAS AND RECIPES™ to-
day. Emctose 25¢. that’s all! You waon't be asked
for arother cent now or leter. Sold on & money
back guarantee.

NATIONAL PLANS COMPA .\'3’

LN

0. BOX 26 R. STATION N. Necw York 23. N
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Hollywood Make Good in

Y at
DIRECTOR®Y !.rv RADIO-TELEVISION tone

91
.
vizion, Radle and Sound activities, romes R-T-A’s time.
proven and tested home training. Here at last—easy o
leam. home nstruction  that quickly qualithies you gor
ateady, good-pay jobs or your own Radio business’ 10 big
kits of radio parts given at no extra charge. Get full de-

tails at ance! Xend postal Jor FREE BOOK *'liow to Make

Become u quio and Good In Radio-Television.

RADIO TRAINING ASS'N OF AMERICA, Dept. RCS
$620 Hollywood Bivd. Hollywood 28, Calit.

A
CORRESPOMDENCE COURSES 1™
e RADIO«d ELECTRICAL EMGINEERING
ELECTRICAL ENGINEERING S3, &ipa xross Cor
Z

Prepare yourself at Low Cost, for secure future. Modern
course. S0 simplified anyone can ugdersund quickly.
n

A
K
RADIO ENGINEERING ;3173 o, sovrss, in odio.
work. Traing you to be auper-serviee man, real vacuum-
tube technician. Servicemen needed badly. Diploma on
L4

l completion. Many graduates sarnting b pay.
H Send postcard for Free Cop of ith
meE school catalog, full details. alf 325 Either
about deferred payment Plan, ex. Course
rimental kits, e

i T ineee, o1 Rox -€-116. Lincoln 2. r
Here is the opportunity you have been waiting for. Now you can get in on | X FOIMEENG Sehool, Box 231 €116 Lincaln 2. Neb

the ground floor of the nation's fastest growing industry—TELEVISION. RADIO and TELEVISION
LOOK AT THIS RECORD — In 1946 only 6,500 Thorouxh Trainink in All
television sets were manufactured — in 1947 this ﬂ APPROVED FUR VETERANS
skyrocketed to 175,000 — already in the first four COURSES pavecvonmas ARE Iy naves
months of 1948 over 160,000 sets have been pro- SERVICE Rea G s s
duced. This means hundreds of new jobs are being o B1o12 Months RCA INSTITUTES. Inec.
created every month. ¢ Wolding Y A Service of Radio Corporation of America
; i 350 WEST 4TH STREET NEW YORK (4. N. Y.
MSOE NOW ADDS TELEVISION — The Milwaukee ¢ Heating "
School of Engineering now provides complete, prac- TECHNICIAN
tical, technical training in television as well as Radio 12 10 24 Months ”
in its laboratories. This is not just a serviceman’s ¢ Elactrotechnics TELEVISIUN 1948 4
N M . ! ® Radio and Television 1
course. The special 18 month's residence course in- ® Elacironics 1 d
cludes complete training i radi 11 as televis; ® Refrigeration, Heating Train at on Institute that ploneere
u omp £1n 0 as well as te evision and Air Cenditioning in TELEVISION TRAINING since 1938.
— Qqualifies you for a successful career as a techni. PROFESSIONAL Morning, Afternoon or Evening el 1
1 1 - iy, sions in laboratory and theoretical in-
cian in all crh:lses_, AM, M, 'TV' Receivers and Trans- 36 Months struction, under guldance of expetts,
mitters and Radio Commumcatlons. . Eleﬂrtl:al E'nsginyorlng I coveringMnl‘l’ fh_zses 'tl)_flR_ac_l:o. lFre‘-i
o e Bach. cience uen: odulation, Television, [ea
This Technician Course Prepares You For Any Of These Jobs: D:‘gr::ro ‘ 3) opc;ymnuni:ies in_Industey, Broad-
Radio Servicing — AM and FM Taxicab transmitters operating Maijor in Machinery or casting or own Business. Licensed by
TV receiver servicing and raceiver servicing Elsctronics N. Y. State. Approved for Veterans.
Broodcast Station Operating Railroad transmisters operating \. ENROLL NOW FOR NEW CLASSES
Els;lronitdl;c'l;u ?ulu . and receiver servicing Visit, Write sr Phons
Radio an sales X upervising and testing in radio Terms star? Jonvar
Radie and TV manufacturing and TV facturi a a Ve -
P:Iiu lrr::mimilhr'; operating and Sho; mona';‘i':; acturing April, July. R A n I a ST.I.EII..I.Euv.rI S l 0 N I
ceiver servicing I E
Electrical Engineering i U': oL \ 480 Loxington Ave., N.Y. 17 (46th St.)
2 MILWAUKEE SCHO OF ENGINEERING, e
| Ba'che'orof'Sfrente Degree . N. Broadway and E, State, Milwavkee, Wis. Plaza 34585 2 blocks fram Grand Ceatral
ro ) in 2 additional years Without obligmion send me free hooklet ‘‘Career
e Majoring in ELECTRONICS Building'’ and more details on course in Radio and
“ Television o ..vueven..... tettasesareaasess tOUrsE, ﬂr““nl.ﬁ @E‘ =
S MILWAUKE € s T ’pﬁr;:p:l:llﬂ'llﬁ-.-" &/ =
5c|\|ml of ENG'NEE”NG Address.................. 00B0000BE0EEEAAEEDARAAGE i o
"'A Tochnical Institute + Foynded 1903 City.oouoelt [ fereiaieal State. L, [ac1048) LTS e“gm;:-w:-' Learn]liowh io fencland \
Dept. RC 1048 N, Broadway, Milwoykee, Wis, L .r::gn"(g:o)o‘;g. Good pn:;,d.ld‘venture I.:’ A
ot ehrmonis Canler Sy, ekl
ity for Amateur ':)r Commercial® Li-
O CANGLER SveTimOoh
WA N T E D ™ .- BOX 928, Denver 1, Colo., U.S.A,
L § e : .
Men and Women to Fill COURSES SOUND RECORDING SCHOOL
TOP RADIO JOBS i} pr.llrlh-ul «n’n.'lnm-llnlx: T(:Dllrsl‘ _ln“i';‘onml Fumlmur-nlﬂ]ls.
- 4 0re r. = ( 1S10iss 3 X s n
Pfepafefory. Service, Broad- aN;‘ilrhl::lulul,\:““rnh\(.‘:}ll:llIlg l;::.nalllnlssinn ms(:{:f“e::;:lll;llou.
in AM—FM—Television . cast, Television, Marine Op. other ‘eniipment. o e wodulation amalszer. “and
If you are lookinls: for a career with a future, why not eraﬂng. Aeronauﬁcal. Fre- Cluuwluu rlv(or.lmu slnlnlln naslmil:lldilnc '"mjdt“tl}; n(:]:lmnu
o s of mradiratos from b, H g E commmercial soun ng. -
Bl a8 ot stacuate: o e Do artin quency Modulation, Radar. o | birture snd commercad soull reeoraii. under tho diree
R st 18 PR Sl o, aualided Classes orming for fal term Oct. 1 HOLLYWOOD SOUND INSTITUTE, Inc.
he an anuouncer, serint writer, Jisk Jockey., news- Entrance exam Sept. 2. 1040-C No. Kenmore Hollywood 27. calif.
St O e e mlete day and night Veterans. Literature,
serviee. Approved for veteiaus. Write for {ree booklet, QQMMERQML RADIO ms‘"TU]’E
Don Martin School of Radio Arts punded J820)

- —
(F.

38 West Biddle Street. Baltimore |, Mg RA D I
1655 North Cherokee St, Hollywood 28. Callf. ; - l- EA R N 'o -

IN ONLY 10 MONTHS

RA D'o PREPARE FOR A GOOD JOB!
CUMMERCIAL OPERATOR (CODE)

/ RADIO COURSES 1 BROADCAST ENGINEER

e RAD|IO OPERATING e CoD TECHNICIAN and RADIO SERVICE COURSES RADIO SERVICEMAN

E
N
o N T evisty g ECTROMICS FM and TELEVISION —~
° BEFHFGEHATION SERVICING i Television Servicing=—15 Months '

Write tfor Catalog and Picture Brochure AMERICAN RADIO INSTITUTE Veterans get $130.00 Equipment
Y.M.C.A. TRADE & TECHNICAL SCHOOLS rr e il L SEND FOR FREE LITERATURE

15 W. 63rd St. (N'r B'way) New York City Approved Under GI B of Rights BALTIMORE TECHNICAL INSTITUTE

— —_— A C— 1425 Eutaw Place, Dept. C, Baltimore 17, Md._
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Bool: Reviews -

AUDIO AMPLIFIERS, FM TUNERS AND
INTERCOMS. Compiled and published by ow-
ard W. Sams & Co. Regular Photofact size, 338
pages. Price $3.95,

This specialized volume of Photofact
folders includes data on all amplifiers,
FM tuners, and intercom systems which
have been covered by Photofacts since
the end of the war. The volume is bound
in paper covers and includes 102 post-
war models produced by 29 makers.

Increasing importance of audio am-
plifiers was given as the reason for the
edition. Sold before the war primarily
for PA installations, amplifiers are now
being used widely as the heart of cus-
tom-assembled home entertainment sys-
tems, in conjunction with FM tuners,
and in modernization jobs.

The volume also includes complete
material on the Webster Models 79 and

BUILD - KITS

YOU CAN MAKE MODERN RADIOS
AND TEST SETS YOURSELF!

IDEAL FOR SCHOOLS AND HOBRBYISTS

VACUUM TUBE
VOLTMETER
KIT 012

& GSN7 bridge type volt.
meter circuit.
e 0-500 microamps DC,
41/37 square meter.
¢ Output meter — 600
ohm circust, 1 mili.
watt reference level.
For hagh ficgquency FM
and TV, 11 megehms
ne. 6.5 megohms  AC
input Tesistance. .
ohm e 1000 megohms
in 5 ranges. Linear AC -
NC valts 0-1000 volts,
5 scales, 6H6 bLalanced
lincar diode AC rectifier.
1¢, precision Fesistor.
8xpxs”. Probe for high
frequency FM and TV
available at extra cunt

Modern Design
WALL BAFFLE

Largo size and stiady con
piliieing

gtruetl
heary wdsoh

it pl o

For all weighis of sprak
e Sige: 127 Top, |
Wide, %= Mgt aml 2
Jllgh, Master Bamle
Blii iKer ou T
sl led
Model 1215W .
Natural Masonite_Fin:
ish. List $16.00
Model 1215WS
lvory or Brown Wrinkle,
List ..iver-eie..318
Streamlined

UNIVERSAL CABINET

Tdeal for sound instal-

! With complete jnstructions. "'|_|s'r lations where an at-
%0 wire recorders, PRICE $29.95 tractive bafle and
d t guality is
—-— 2.BAND RECEIVER B I Ditnensianal
F KIT S-6X Characteristics e
THE ARCHITECTS MANUAL OF ENGI- * G-tube Plus Natural Repro-
NEERED SOUND SYSTEMS, !Issued by Archi- # Equipped for 110 duction Sturdy
tectural Relations, Sound Equipment Section, 'l'h"m“‘" AC or DG - construction, in cor-
RCA, Si'l:\ulaled leather covers, 288 pages, 9% x covers i in gf‘l‘. t)’pﬁ design, com
11% inches. Priee $5.00, range M ke 16800 ining heavy masonite
. q . . R e B Uomplet and wood.
As the title indicates, this volume 18 L Cohe Sof) ot o
intended to be a general reference work il el U e gil . e
q a . e S L © g %8 ani §
for architects who deal with sound_in- Li=T Model 6KS !2”"!12"“1!"":\5:‘:3 or";rowr.v 1000
tallati h. it i L ial TIECE N ”:zell sr.c‘su‘;usl"uo- Natural Ma:cmltz :u-oﬁ t
. '] L a r w 1 1
stallations. As such, it is essc ntially an |0y other \ . at the fol- Model DK B o Natural Masonite . ja G0
acoustical, rather than an electronic | ilming yubbor: Mot 0KS Tl a0 tra wasonde 109
eatice 1113 i . o N | RATION, Chicago, 1M, 20" t imAg
treatise, filling a gap which has existed GONCORD RADIO CORFORATION: New York City Model 12Ks 38 20 L hames. coch 1. Lo 30 Net
for a long time. F OLSON RADIO ngAMRPEH'?yshIm?.. A‘;trnn. Ohio Above models patéated and patents péndin
g =0 R & M RADIO ANY, ngton, Va.
Acoustics is not, at present, an exact | MiSsioN RADIO. San Antonio. Texas Pressure Controlled
<l to the ctent Jlectroni OFFENBACH AND REIMUS, San Francisco, Cal,
science to the same extent as ¢lectronics, | ¢ not avaitable at your local jobber. write directly LOUDSPEAKER ENCLOSURES
so the book necessarily appears sketchy. | to us Write for Catalog K Thie pociistic pressurs s
But there is at least some information tralled  rebinet aclis
: - t uilthinut
on almost every conceivahle type of RADIO KITS COMPANY ! high level il
: 120 Cedar Street, New York 6, N. Y, Teprodacti Antl-Feu

sound installation. In addition to the

teristics ool

l

acoustic aspects, the text goes into elec-
trical requirements — wiring, types of
amplifier units, loudspeakers.

Slightly over half the pages are de-
voted to floor plans and diagvams of
typical setups. With each group of plans

|

.TEST-AID.

FIRST-AID FOR RADIO-TELE SETS |

—==
a set of sample specifications is pre- — 1 ONLY |
sented—R.H.D, L : - s 95 |
H
APPLIED PHYSICS: Electronics, Optics. |
Metallurgy. Edited by C. . Suits, George R.
Harrison, and Louis Jurdan. Published by Little, COMPLETE
Brown and Co. 6 x 5% inches, 456 pages. Price [
$6.00. ] . ' WRITE FOR s | : i
This book, one of a series called “Sci- CATALOG | j e
ence in World War II” devotes 194 L SHEET = / LOWER CELL COVER
q Jlect ina Ta ' RESIS- MASTER BAFFLES RE REMOVED
pages t‘u v.let?m_mcs. A history of the ¢ QUISKLY LOCATES FAULTY CONDENSERS SO MOVED -
work of the National Defense Research

Model 6V 10”x10x5” Ivory or Brown,. si0

Model BV 15"x15"x8” Ivory or Brown. . T

Model 10V 17”x17%x8145” Ivory or Brown

Medel 12V 20%x20"x107 Ivory or Brown 23 B0

Above modets Patented and Patednts pending 1 U,S.,
Canada and G.B.

New Super Sector
LOUDSPEAKER CABINET

» SUBSTITUTES 11 DIFFERENT VALUES OF CAP. OR
RES. WITH SET IN OPERATION SOmmé to 40mid 450
600 WVDC—27 ohms to § meg.

CHECKS CONDENSER LEAKAGE ON DIRECT CURRENT
SUPPLIED FROM OWN PWR SUP.

OUTPUT INDICATOR FOR ALIGNMENT—CONTINUITY
CHECKS

20 &
L)

Committee, it describes the work done
by Division 13 (Electrical Communica- | »
tions), Division 15 (Radio Co-ordina-
tion), and the Committee on Propaga-
tion. Much of the material, especially

& PROVIDES 100 VOLTS AT 100 MA FOR EXPERIMENTS.

- . T 1 f he TEST.AID.
that dealing with radar countermeas- nese are only & few of the many viea ot o sT-AtR i gne 1
) — vl - R See them at your 1
ures, has appeared in various publica- | dealey ar write” us Hited oo 1
tions, and is here brought together in a 2.8.0.00 0080 0 CIER z ! : i i
form casy to refer to. Ko,y o
. . . uliw
The section on Optiecs has some infor- ! . Tsty or
. . ! . . o B Topomat) Lo Der b xeel
mation on infra-red and ultra-viclet 1 s il
light, and sound, which is interesting 2588 T b n ALirapblin, iy €
from the communications point of view, 1 ZB alld lI es 4 S';ﬁﬁff“'ﬁ!{“’ “sﬁ!;'("({
———— — —— - Compmand of alapter, 1—GATH tube, J-—61EAG luhe, and e oians e 10 on 0%
o Y Fa ¥ sovhets, The w takes less wpaee than the Acoustic Design  Patent
3 -“fHLJILfI fﬁﬁffffﬂfﬁﬁ > TN oo urm'.nx'h N d e Applied For
Complete Radio Engineering § pto®® ““,-?'""' i ﬂ':i i "ﬂ“ a0 R faturers: Al Ah;ri"co::b':b.gnlg:
HY or ool
Course. Bachelor of Secience De- b ] I ownts tor $95 "," francisca, California. No €.0.D.&

gree. Courses also in Civil, Elec-
trical, Mechanical, Chemical, Aeronautical Engi-

|TUBE SPECIAL:

neering: DBusiness Administration, Accounting, F0L7 — 5_ a9 — 3_2!,7—51.09

Secretarial Science. Gradustes successful. 65th ! 258 unit & 72}..-(:T—- g.l?

y’gi Enter Sept., Jan., March, June. Write for 2 12188 unit & 32LIGT— 3.49

catalog. | MISSION ST

TRI-STA'I'E COLLEG 24108 College  Ave, COMMERC|AL RAD'O éj},” Frnnehcot‘ ca,ﬂgﬂ;
ANGOLA  INDIANA 35 BRATTLE STREET, BOSTON 8. MASSACHUSETTS 'l
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RADIO TUBES

For immediate shipment
R.M.A. Guaranteed

Individually Sealed Cartons
GT Types

6K6GT
6K5GT
6V6GT
65A7GT
65J7GT
6SK7GT
65Q7GT
6X5GT
12SA7GT
12SQ7GT
12SK7GT
125J7GT
35L6GT
35Z5GT .32
SOL6GT .46

25% DEPOSIT REQUIRED ON C.0.D0.—2% C.0.D.
10% DISCOUNT ON LOTS OF 50 OR MORE

RAVAC ELECTRONICS CORP.

432 Fourth Avenue
New York 16, N, Y.

Miniature Types

155
1T4
IR5
354
6BA6
6BE6
6AT6
12BA6
12BE6
12AT6
35w4
5085

40
.46
.46
.46
.46
.46
.46
40
.46
.46
.46
46
.40

.50

SENSATIONAL
BUYS!

FAMOUS R.C.P.
HI-MEG
MULTITESTERS

Model 450A ONLY
$20-95

Are you impressed by
big names and sky-hook
prices? R.C.P. i% Dbig,

too—but hig ¢nough to
yank  down  instrument
prices  even  for  shoe-

string bankrolls. This model #450 scries com.
rares with the finest precision testers on the
market- yet costs you approximately lalf! Slashed
operating costs help you compete for more service
husiness, Order now from your jobber, or write
dircct.

Top resistance range of 50 Me ohms, no tubes or
batteries required. *24 ranges of volts-ohms-current.
¢/b. *Wide scale meter, 4%”, |.000 ohms p.v. *Fine
germanium crystal rectifier for' AC, *Handsome panel,
heavy duly ocak case.

[ ]
MODEL 450AP, Portable @ $24.95
MODEL 450C, 20,000 ohms p.v. @ $28.30
MODEL 450CP, De Luxe Portahle @ $32.50

SEE R.C.P—BEST FOR EVERY TEST

RADIO CITY PRODUCTS CO..,INC.
5T Weur Thh s---_-|- :? 5 R

WE'VE MOVED

More Space—Better Service

3 TUBE PHONO ;
AMPLIFIER Lo “ |
= s -

$ o
COMPLETELY WIRED,
VOLUME AND TONE CONTROLS

Set of 3 tubes: 50L6, 3525, 1246, . ...
Output trans, 3016 .. b
Y% Meg. vol. control with sw,
I pm speaker
3% pm speaker ..., ..i...caiiieaazias 1
&” pm speaker s 1
Hix4" pm speaker 1
5° pm speaker i 2
Webster pickups o 1
Astatic Cartridges L-T0A, [.-26A 1
Alliance motor & Turntable f

1.

4,

4.

Y]

=

i”.l

=i

VM 400 INTERMIX CHANGER, .2
G.E, Reluctance Cartridge T
Pbono Pre-Amplifier complete with

tubes R e
Phoeno Oscillator complete with tubes, .
Oscillator Coil, 128A7 z e g

All prices F.0.B. N.Y.C.—on €.0.D. 253 Deposit.
Wreete for free catalog.

THE ROSE COMPANY

98 Park Place, Dept. €, New York 7. N. Y.

= —
TALK ANYWHERE

INSTANTLY TO ANYONE

BUTTONS AND TALK TO 0O

with INTER-TALKIE! JusT PUSH

This VHF ALIGNMENT
WAND giv#1 4 constent check
on the ahgnmeni of FM, TV &
other 5.500 mc equipment dur

SMOOTH 74 SERVICING
=

v
VHF

fost Solves your TRACKING, SENSITIVITY 4 5:N problems

sdivsiment 1o make, which way and how much,

HAWKINS RADIO

621 Eont 31 Suemt

-
NOT A “H

Get ready for a better job, bigger

ment not by “Home-study’'. Y.
at COYNE because it's a real SHOP course!

Send at once for Big Free Book on
Radio, Sound and Television, and facts
about our Kinance Plan,

===== MAIL THIS COUPON

B.W. COOKE, Prea.,
Coyne Electrical and Radio Schooel

S00 S. Paulina §t., Dept. 78-81, Chicago 12, Il
Please send Big FREE Book and complete details

www americanradiohistorv com

VHF Alighment Wend
with Instructions § Q¢

tng servicing I blending of repanr snd l!i&nmcnl makes servicing ymooth nn:
Tells whic
A modern shop MUST!

COMPANY

Kansas Gty 3, Mo

“eepare For A Good Job Now re

RADIO

SOUNDand TELEVISION

LEARN QUICKLY IN
THE GREAT SHOPS oF

COYNE

OME STUDY' COURSE

r : Yy NOW in
Radio. Cash in with “All-around™ nowledge of
Radio—Sound—Television. Train on actual equip-
ou learn quickest

G. I. APPROVED .. also Finance Plan for
NON-VETERANS. Don't let lack of cash hald
you back. Many earn while learning. FREE Emn-

Index to Advertisers
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Almo Electronics, Inc, ..
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ELECTRONIC ENGINEERING PRINCIPLES,
by John D, Ryder. Published by Prentice-Hall,
Ine. 6% x 9% inches, 398 pages. Price $6.65.

Written by a professor of electrical
engineering who has specialized in elec-
tronic tubes, this book will prove valu-
able to anyone interested in studying
the action of the various types of tubes.
Tubes covered include the cathode-ray
indicators, diode rectifiers, vacuum tri-
odes, multi-element tubes, amplifiers for
small and large signals, gas diodes,
gas-control tubes, photoelectric cells, the
cyclotron, and the mass spectrograph.

The author begins with the explana-
tion of the fundamental particles (the
various types of atoms), electron bal-
listics as applied to vacuum tubes, and
the actions taking place in such tubes
as the cathode-ray type. The necessary
mathematics is included, together with
curves and diagrams so that the reader
is enabled to follow the material easily.

The section on thermal and field emis-
sion of electrons is very refreshing and
makes the subject much clearer than
many textbooks on the subject. Ref-
erences are given so the reader can
delve more deeply into the various sub-
jects discussed if he desires further in-
formation.—H.W.S.

ULTRA- AND EXTREME-SHORTWAVE RE-
CEPTION, by M. J. O. Strutt. Published by
D. Van Nostrand Co., Inc. 400 pages, 5% x 8%
inches. Price $7.50.

This book covers the design of re-
ceivers and antennas for use in the h.f,,
v.h.f., whf., and s.hf. (micro-wave)
regions. It embraces the frequencies,
from 6 to 30,000 megacycles (fifty me-
ters to one centimeter in wavelength).
Basic data is given for designing radio
receiving equipment throughout this en-
tire range.

The opening chapters deal with the
polarization, reflection, absorption, and
refraction of radio waves; ionospheric
disturbances; man-made, atmospheric,
and interstellar noise; and various
forms of modulation.

One chapter discusses noise generated
in tubes, resistances, networks, and
resonant circuits, and presents mathe-
matical definitions of noise and the
noise-figure of electronic tubes.

The section on antennas for the
higher frequencies is up-to-date and in-

) Book Reviews

cludes dipoles, single wire types, loop
antennas, parallel-wire arrvays, rhom-
bics, V-shaped antennas, parabolas,
cones, horns, and wave “lenses”. The
cadiation resistance of antennas is con-
sidered at length. The author then
delves into wave conductors and reso-
nant devices, properties of transmission
lines, and fundamental properties of
wave guides and cavity resonators.

Several chapters are devoted to
screening and shielding; oscillator de-
sign; impedance of mixer, diode, and
amplifier tubes; antenna entrance cir-
cuits, wide-band amplification, f2edback,
operation of single- and multi-grid mix-
ers, and frequency drift and control.

The noise of single and multi-grid
stages receives considerable attention.
Equivalent networks and wide-band de-
tection, microphonics, the selection of
tubes, FM receivers, impulse receivers,
and radar receivers are among the
topics covered.

A lengthy bibliography includes 409
references from 47 publications.—
H.IV.S.

BASIC MATHEMATICS FOR RADIO, by George

F. Maedel, E.E. Published by Prentice-Hall, Inec.

5x 9% inches, 339 pages. Price $4.75.
Mathematics is necessary for under-

standing electronic phenomena but most
mathematics books give generalized in-
formation including much material not
useful to the radio man, and therefore
are not particularly interesting to him.
This text begins with basic arithmetic
and ends with complex numbers. The
author, who spent several years teach-
ing mathematics to radio students, has
kept his treatment strictly within the
lines of usefulness in radio.

Exercise problems and step-by-step
explanations of their solutions are
spotted plentifully throughout the
pages. The reader is carried through
the work in logically planned stages
so that any intelligent person can use
the text for unaided home study. The
language is clear and no assumptions
are made by the author about previous
knowledge on the reader’s part.

Mathematics is never a painless sub-
ject except to those especially interested
in it but this book will at least make
numbers and their use easily under-
standable.—R.H.D,

— "
Suggested by: E. R. Donohue, Walla Walla, Wash,
“No, you kids have not found a gold mine, and get that thing out of my mouth!"

e
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(Printed in U.5.4.)
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THEORY AND DESIGN
OF FM EQUIPMENT

—

Answers to your problems in l

Here is a thorough treatment of
FM which relates basic primci
ples with best practycal methods
of design. It covers fundamentals
in a detailed chapter which
brings out important relations
between amplitude. freguency
and phase modulation. and lays
the basis of treatments avails
able to the design engineer.
From such a starting point, this
intensive book goes ©a to practi.
cal applications in auxiliary ap.
paratus of FM nciwsrks, trans.
mitters. receivers and aerials
- . . shows use of numerical cal-
eflations and design formulas
in oquipment now in use.

FREQUENCY
MODULATION

By August Hund,
378 pages., 6x9,

Consulting Eng(necr
113 itiustrations, $4.50

This book shows you how mathematical for-
mulas are applied fo engineering solutions by

| using tables and curves—gives you explanations

directly in the illustrations so that figures can he
used without re-reading the text . . . helpful in-
formation for employing special design formulas
in connection with band width characteristics of
networks . . . testing methods useful in design-
ing and maintaining FM receivers.

Here's practical information on formulas for
small modulation index, wave propagation in the
present-day FM band, time constants in FM net-
works, FM signal generators, alignment of FM
receivers, feeders used in FM systems, transmit-
ter antennas, etc.

10 DAYS FREE EXAMINATION
’——---------""——-—------‘
McGRAW-HILL BOOK COMPANY, INC.
330 West 42nd Street, N.Y.C. 18
Seml e a copy of Hlund's Frequency Modulation
for 10 days™ examination on spproval. In days |
will 1emit $1.50, plus a few cenis postake, Or re-
tuin the ook postpald.®

Name

Vesissesssessssrngrrenses sssssnsscasessacse

Address

City and StAtd cesececessscsstosrsessanscssssssss
Posltion e.cesssssssscesssssncessanciarcncsnnce .

COMPANY ... se-ssssssnnsarssassesesnsansesnssone
X RCI10-18

¢ SAVE! We pay postage and cking charges f you
gend cash with your order. Same return privilege.

ADIOMEN! ELECTRICIANS!

Get this Voluable Book F RE E
@\.lkwl
L =

[N T e L DL L L L

| tor Merely Exomining

Here's a PRACTICAT, set of radio books just off the
press! Gives you “know how' on evervthing In
Radio today. HBasie principles to newest i Telesi-
sion and  F.M.—how  constfust, Instell, service,
Latest trouble-shooting metheds. 10u0 [llastratlons,
over 1500 bages, Ideal for reference or home firain-
in€. To prove how valuable these Ereat hooks cati be
tie you, Coyme will give you 3 FREE copy of our
new, hedpful 130 New Radle Diagrams Explalned
for looking over the = Vol, Set. OFFER LIMITED

AT NOW! We will send you 5 ol set  Al*-

ILIED PRACTICAL RADIO for 7 days FRIE ex-
aminatlon, logethwr with Radio Diagrams. Look sel
arer for 7 days. If you ltke it send $15 rash, o $3
after 7 days amd & monthly until $18.75 is baid.
1f you den't want the sct
return It aml  you owe
NOTHING. Elther way you
ree.

i

e

e
-

v! Con
pon asks (0 500 PR
twoks  free  and |
get your gift hook
for dolng,
goupon v e
Educ-iional Book Publishing Dlvision |}
COYNE ELECTRICAL & RADIO l
Ilineis

SCHOOL, Dept. 78-T1
| 500 Seuth Paulina St.. Chieago 12,
Olc. Send me. pastpaid, Coype's new o volume set,
“APPLIED PRACTIUCAT RADIO™ for 7 Dass FRREB I
‘ TitIAL per your offer. Also send. ahsolutely FREE,
+150 New Hadio Disgrams Explalned” as a gift. l
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Whether you require large quantities of relays for
production runs or single units for laboratory or
amateur work, Wells can make immediate delivery
and save you a substantial part of the cost.

RELAYS

FOREVERY PURPOSE
Over a Million in Stock!

Ovur capable engineering staff is prepored 1o offer
assistance in the selection of correct types to suit
your exact requirements,

Each relay is brand new, standard make, ihspected,
individvally boxed and fully guaranteed.

The following list represents only a tiny portion of
our relay stock. Write or wire us for information on

STANDARD DC TELEPHONE RELAYS
Stock  Operating Coil Net 'ypes not Shown'
No.  Voltage  Resistance Contacls Manufaciurer Each —\ —
:}g; ;:\6 1588, DPST (NO) :u:mgec. 3].]33
. 400, SPDT uto Elec. |,
3’,'33 54‘\; D%:‘L-lono JPss_} :g)) emo. Elec. llgg CUTLER HAMMER .
. 4 600. 3pPST ¢ lare g Y DUTY CONT R
R108 74V 1300, 3PST (NC) Care 125 e AL L
HE OB A By B L
. . tromberg a !
R-154  )2v 200, SPST (NQ) Clare 1.20 SENSITIVE Stock  Dperating Coil Net
R-15% 12v 100. SPST (ANO4NC) Auto. Elec. 115 DC RELAYS No. Volhee Resistance Contacts Manufaciurer Each
R-158 (34 $0 4PST (NO) Stromberg 1.10 R-178 24vD 100 SPST (NO)100A.  6141H34A 33.85
R-159 &y 50 DPST (NO) Siromberg 1.10 R179 evDC 6.5 SPST(NO) S0A. GO4IHB3A 3.00
Rl ey o 38T ing Auefle 108 RIn HVOe & Shaiiolaon Sowam 3
R- 3p .1 uto Elec .90 P g I
R-121 150v 5000 2PSTINO) SPDT  Clare L65 | Stock  Operating  Coil Net 1H-232 24v 55 SPST (NO) SO0A. MetalCased 325
R-123  150v 6300 SPST (NO) Clare L13 | No, Vollage  Resistance Contacts Manufaclurer Each | H-233 6V 15 SPST (NO) SOA. MetalCased 3.15
R-602 150V 6500 IPST (NO) Clare LIS R-218 4-6v 1800 SPDT Kurman 220C §1.95 | H-235 4v 70. SPST (NO)100A. Type BE 3.85
R-515 24V 780 SPST (ND) Clare 1.25 [R-220 1%V 5000 SPDT Allied Cont.  1.20
R-S17 12v 250 DPST (NO) Clare 120 (R-221 18-24v 5000 SPST (NO) Allied Cont, )15 DIRECT CURRENT AIRCRAFT CONTACTORS
R-519 250V 14000. SPDT Auto.Elec. 195 |R-174 250V 5000 DPST (NO) G.M. 185 ISiock  Operating Coit e
R-520 250v 14000 DPDT RBM 210 [R-175 350v 11000 OPDT-DPST (NO) G.M. 295 °No.  Voltage  Resistance Contacls Manufacterer Each
R-521 32v 1000. DPOT Kellogg L20 |R-176 24v 250 DPST (NQ) CM 150 o Vi2 by 30 SPSTINO)ZS A Cuardinn §1 88
R-166 24V DUAL-200  DPDT-SPST (NO) Strombere 159 (R-177 24v 300 POT c. 165 |2 laY Zev 60 SPST(ND)SOA. Allen Beadley —¥os
RIO 2050y ogay 0 arsT e Mot a9 (Re plzv 3o SPOT-0PST (M0 Gumedian® T30 " TypeBSA
- B 4, uio, tlec. - - - uardian
) E R-184 28V 50 SPST (NG} 100A. General flec. 2.95
H-241 48V 650 SPDT-SPST (NO) _ Clare 1.2% R-185 24V 100 SPST (NO)SO A, Leach SOSSECR 275
TYPE 18 DC TELEPHONE RELAYS |R-186 2av 132 SPST(ND)SOA.  Leach 7220-3.243.50
Stack Operating Coil Net TYPE BO DC RELAYS |R~|57 2y 100 SPST ‘NOI SOA, Alten Bradtey 2:!5
No  Voltage  Resistance Conlacts Manutacturer Fach |S10ck  Qperating  Coil Nel :;éi ';':x 222 ng :8) ;(5) : Allied Cont. ';'!g
:}?3 g:;gx ;ggs g;g; ::::E;:: 51123 Mo Valtage Resistance Contacts Ma_m:’hclum Each |1 P )04 = -6
RIIZ S0120v 2300 $PST (NC) Auto.flec. 175 (183 24V # pepr MO Allieg Comt: 3198 ANTENNA CHANGEOVER RELAYS
R-114 24v 500 4PST IND) Auto, Elec 130 | g.172 s.av 30 DPDT-SPST (ND) Aliied Conl. 170 | Stock  Operating Coil net
:ggi g:\’ :gg 8;% SNF%T NC) :néoliﬂt!“ }gg Hﬁ g'wsv 1003 %ﬁ)‘{,(ﬂo) :H": g‘”‘} 2;3 No.  Voltage ~  Resistance Contacts Manufacturer £ach
- ST -5 M. : : 4.4, led Conl. 250 (§.192 6-12v DC 4 2PDT 10 AMP Allied-NBS  $1.35
H-233 uv 180 DPST (NOD) Auto Elec 125 R-231 12vDC 100. DPDY 6 AMP £ 195
ln-zss 24:32v DC - SPDT-DPST (NC) o -
1kwW uardian 1.
S T‘:;: BJ DC RELAYS o (B30 LoaC 4 DPDT (1xW) CE. 245
l,"z"o Iz“"'“ Rlsislhlltt g:?;"':o] M'“'&'E"""" ;[l“l'; R-503 12-32vpC 100 SPDT-5PST G E.-500w 1.9%
-204 v [3 { Allied Cont,
o COMBINATION PUSH BUTTON AND
R-205 24V 260 pPDT Allied Cont 125
R-224 12v 75 SPST (NO) Allied Cont 115 REMOTE RELAY
5 H-237 21v 230 DPDT Aflied Cont  1.26 'Stock Operating Coil Net
Stoe Opurating - con | LT HOME RELAYS Wow TV Tanert Srt s G
fock  Operating Coil Nel 2 ) DC  Dual- : k
No. Voltage Resistance  Contacts Manufacturer [a'éﬂ HEAVY DUTY KEYING RELAYS 1
125 24v 300. DPDT Clare $2.15 " B | ADJUSTABLE TIME DELAY RELAY
R 126 S0-120V 2000 pPOT Clare 300 Stock  Qperating Coil Net N
R-504  24-70V 2800 SPDT GE.C103C25 300 | No.  Voltage Resistance Contacts Manufacturer Each Stock Operating Coit Net
) R-248 28V pC 150 SPST (NO) 10A  Guard. 35471 $1.05 = No.  Voltage Resistance  Contacls Manufacturer Each
V TYPE DC TELEPHONE RELAYS F3 321 R-266 115 AC SPST (NO) or R W. Cramer
| A R-244 75V AC 265 SPST (NO)20A  Leach | 1.75
e AR e oo wcw J5 (180 B K BRI BT R s
onla anufacture LId R-: 4 - . - .
R-164  24.32v 1000 SPST (NO} W $1.20 | R-219 S0VDC 1500 DPST (NO) 15A  PEB-SP 1.25 DC MECHANICAL ACTION RELAYS
R-512 24.48v 3500 PD WE 130 |R-217 1SAC €00 SPOT-I0AMP  SL Dunn IXAX2.25 | Seaci Qperating Coit Net
R-313 12-24v 300 DPDT-DPST /NC) W € 1.20 | R-525 24VDC 200 OFOT-10AMP  Guard 34a6a 125 “in SENICME o stance  Contacls Manufacturer Each
i W MBleerae ME I8 mHeRt @8 Berar  BISIE G0 8 S
- : S R- D! = B 5 i . -
1NO] we LOS RS ZVDE 20 IPOTIOAMP  Guwssisemrgs RS SV 200 Tlever &H
Sn ap g TELEPMONE RELAYs b WS W e, eSS TYee cms. metay
Moo Vomare® Resol e Contacts Manutacturer fron | R620 12VDE  3s 3PST(NO)10A  Gusrd-BK2 108 !Stock Operating  Goil Net
R-212 99-135V — NONE Clare 30.35 R-223 28v OC 150 SPST (NO)40A. Price Bros. 1.35  No. Voltage Resistance Contacts Manufacturer Each
R-213 5.8V - DPST (NO Clare 150 (H-230 12-2evDC go. DPST (ND) 10A. - 1.20 R-SI1 24V DC 200 MICRO-SW Clare 2.45 I
R-605 24V - IPST (NO, Auto Elec g5 | ML v 230. DPST (NO}SA.  R.B.M 118 SPST (NO} {
R-606 24V = DPST(IND-INC) Aulo. lec. 95 | :
RE07 24V = SPST (NO Awo tiee 33 ' DC CURRENT REGULATOR \
DC-TYPE 76 ROTARY RELAYS Stock  Operating Coil . tNe!
Stock  Operating Coil Net | _No Voltage Resistance  Contacts Manulacturer Each
NO. Voltage Resistance Conlacls Manufacturer Each  R-509  6-12v D¢ 40 SPST (NG G. & $0.85 (‘
R-197 9-16V 70 0rOT Price Bros.  $1.65
DIRECT CURRENT R-198 9.16v 125 &PSCT)?N‘;)') — L6s LATCH AND RESET RELAY
N 4 vice Bros, B i i
MIDGET RELAYS R199 2432V 250 SPOT-OPST (NC) Price Brov. 165 Siock Qhertioe | Lol o s Manulacturer fach
. — cou \ il DT SESTANC) PriceBros 165 350 12v O 10. DPOT-10 AMP Shpma
1och perating O [ - . { X- !
Mo Voltage  Resislance Contacts Manutacturer t::h (NC) o:nr Price Bros. 165
phr g™ T g sty | v RO ks 1S
R-134 24y 250 4PDT Clare 1.20 Stock  Operating Coil e
g{g; ;:\\{ ggg §§S}‘"°’ 8"" 1S R'_*ﬁuz.l ‘5,0:!;\/" Re;:;unce Contacts Manulacturer Each
g lare L5 '
ri3e iy 340 4PST (NO) Clare Wi I3IPOSITION  W.E. $10.55
- 4PDT Clare L1s
g {l(]l gﬂvl g;g ngJT R.BM, 115 DIRECT CURRENT DC-RACHET RELAY
4 4 PST (NO) R.B.M. 1.1% KEYING RELA Stock  Operatin 0il Net
:'“; g:; ;gg g:g;mo) ;"Bi!'ﬂAConl. ;lzg I ¥Ys i ;3‘0 vol’li'gz uui;hnte gunr_?cll)lps_r e Mama!_ncturel E;::
/144 24y 250 PST (ND) Allied Cant, 115 |Stock Qperating _ Coil et & S8V LU ) Guardian 52,
R-145 24y 300 DPST ‘NO) Allied Cont. 115 No, Vollage  Resistance Contacts Manutacturer Each
g-m é?lvv li]’: grg;r INO) (INC) Clare 1.10 R-130 12v 65 DPDT 10 AMP TM"%BE':C'H .
-14 P Guardian 1 ype 2000-A 3]
R-148 12V 100 DPDT §PST (NC) p':.‘c'; Bras8 1?3 R{g} i;x 13 ?:gﬁ?ﬁf: 2:,',,:56,, 120 Speclcl Sample Engineering Offer
49 6.8V 4 N R- ied Cont. .
::;g v b HE R £ Frec. ‘e [p——— N oPoT10AMp IO NBS L35 Any ften relays listed (one of each type)
R-522 2.6V 2. SPST (NO R B.M. .65 [R- 8 each i i . R-
RE23 90125v 6500 proy " Clare 1.90 SPST (NO) Type1027 105 || With the exception of Stock Nos. R-621
) 523 g‘zvm 100 DPST (ND) PeB 95 |R-194 24V 265 DPST (ND) l“MPTLm"wsnsum 2 and R-246—only $10.00,
H.24. - 300 DPOT R.B.M. 1.20 ¥pe d
H 243 2a.32v 300 4PDT R.g.M 120 |r1ss sy 32 DPDT 3 ampP E.Co. L1s
[R8 aav 50 g;SD"‘INDC?MP Guardi 15 ORDER DIRECTLY FROM THIS AD OR THROUGH YQUR
vardian I
R-242 24V 170 SPDT 2 AMP Leach L
Type 1253DEW | 25 LOCAL PARTS JOBBER
(W23 sev 185 SPOTIOAWP  Leach-HFM 105 | monufacturers: Write For Quantity Prices.

Distributors: Write For The New Wells Jobber Manual.

SALES, INC.
320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL.
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BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND
PERFECTING FOR CONTINUED IMPROVEMENTS
AND ECONOMIES IN TELEPHONE SERVICE.

www americanradiohictorv com

Switches in small offices do
a distant operator's bidding.

IT TALKS WITH FINGERS

For those who want to talk, Bell Labora-
tories scientists developed the telephone. For
those who prefer the 1ypewritten message,
they developed TAVX — Teletypewriter

Exchanee Service.

Fingers on a keyboard send your message
to be 1vped by one or scores of other tele
tvpewriters selected at your request from
the 21,000 instruments connected to the
Bell System’s natiomwide TAVX network.

As in telephone service, your TWX con-
ncction is set up through switching systems,
manual or mechanical, as best may serve.
And over long distances your message travels
economically with many others on the same
pair of wires. All these technics are prod-
uais of Bell Telephone Laboratories rescarch
in the telephone art.

TAWX is today a vital link in the nation’s
chain of communication. And year by year
it benefits from the steady growth of the
telephione system which carries it.
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The small size of the Mallory Midgetrol lets you service
portables, auto radios and small AC-DC receivers which

require '34¢"” controls.

The unique shaft design of the Mallory Midgetrol saves

installation time with all types of knobs.

Electrical characteristics let you use the Mallory Midge-
trol to replace 1%" as well as 1%s" controls. Stocks are

further reduced hecause no special shafts are needed.

The Mallory Midgetrol is quietest by actual tests — and tests prove it
stays quiet, too. In addition, it has nine big features that are all new.

® NEW SIZE 8 NEW SHAFT ® NEW SWITCH ® NEW CONTACT
® NEW DESIGN @ NEW EXTENSION o NEW ELEMENT ® NEW TERMINAL
© NEW TWO-POINT SUSPENSION

I’s the NEW Standard in Carbon Controls. See your Mallory Distributor,

L

1 v
: 1§

r

P. R, MALLORY ! €CO., 1ri¢" INDIARRAPOLLS &, INDIAN?
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