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RCA TVU COMPONENTS
COST NO MORE

For best resvlts
use the yoke that’s tailored to the tube

Check these features . . .

V Distributed windings of
modified ‘“cosine’” design for
sharp corner focus

‘/ Negligible pattern distortion

V Freedom from insulation
breakdown

V Terminals securely mounted

V Sturdy molded housing

Why take chances with “‘compromise’’ yokes
when RCA “originals” cost no more?

Remember—RCA deflecting yokes set
the engineering standards of the field.
That’s because RCA deflecting yokes
and RCA picture tubes are designed
to work as a team. Mechanically and
electrically, RCA vokes “fit like a
glove”. . . work best with the picture
tubes they're specifically designed for.

Always the leader—RCA deflecting
yokes were the first to use Ferrite cores
. .. first to use distributed windings

providing negligible barrel and pin-
cushion distortion. And ... RCA vokes
were the first to be constructed with a
molded housing of solid plastic that
affords increased insulation between
windings and core, insures high re-
sistance to humidity, and holds ter-
minal lugs firmly.

RCA yokes are best fitted to restore
original performance in the many
makes of TV receivers you service.
When a replacement is called for, play
safe . . . use the voke that "fits the
tube.” That’s RCA!

See your local RCA Parts Distributor for ‘‘Original’” RCA TV Components.

RADIO CORPORATION of AMERICA

ELECTRONIC COMPONENTS HARRISON, N. J.
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' ! YOU BUILD

this Transmitter Power Supply
used in the basic experiments in
RF and AF amplifiers, frequency
multipliers, buffers, etc.

PRACTICE setting up~ code,
amplitude and frequency modu-
lation circuits (put voice, music,
etc., on “carrier signals” you

produce). You learn how to
get best performance.

L)
el

SRS T YT i
YOU MEASURE current,
voltage (AC, DC and RF), re-
sistance and impedance in cir-
cuits with Electronic Multi-
tester you build. Shows how
basic transmitter circuits be-
have; needed to maintain sta-
tion operation.

*-

YOU ‘_,

BUILD this Wavemeter and
use it to determine frequency
of operation, make other tests
on transmitter currents.

)

(/=3 EXTRA PAY IN ARMY, (=
Ae NAVY, AIR FORCE 7

Knowing Roadio, TV, Elecironics con help you get extra rank,
extra prestige, more interesting duty at pay up to several times a
private’s base pay. You are also prepared far good Radio-TV jobs
upon leaving service. Mail Coupon TODAY.

with parts 1 send.
to put a station “on the gir.”
manded of Broadcast Station Operators, conduct
many experiments, make many practi-
cal tests.

Ever think HOW FAST Radio-Television
Communications is changing, developing,
growing? Have you considered what this
amazing progress can mean to you?

Look at these facts. In 1946 only 6,000
Television sets were sold. In 1950, over
5,000.000. By 1954, 25,000,000 Television
sets will be in use, according to estimates.
100 Television Stations are operating in
35 states. Authorities predict there will
be over 1.000 Television Stations. This
rapid growth means new jobs, more jobs,
good pay for qualified men all over the U. S.
and Canada. Then add development of
FM, Two-way Radio, Police, Marine, Avia-
tion and Micro-wave Relay Radio! Think
what all this means! New jobs, more jobs
for beginners! Better jobs, better pay for
experienced men!

Are you a beginner who wants steady
work in this growing field? My NEW
course can help you get an FCC License
and prepare for the job you want. Are you
4 man with some training in Radio or
Radar, or a Licensed Operator ? My NEW
course modernizes, increases the value of
your Lnowledge and experience!

Servicing Training
Also Offered by N. R. I.

If you prefer a good-pay job in Radio-
Television Servicing . Oor your own
money-making Radio-Television Sales and
Service Shop, I'll train you at home. My
famous Servicing Course also includes many
Kits of Radio Parts. You use them to get
PRACTICAL EXPERIENCE with circuits
common to Radio and Television. 1 also
show you how to make $5. $10 a week or
more EXTRA MONEY fixing neighbors’
Radios while training. Full information in
my 64-page book. Mail coupon.*®

I'LL TRAIN YOU FOR
FCC LICENSE

A Federal Communications Commission
Commercial Operator's License puts you
in line for a good job in Radio or Tele-
vision Broadcasting. Police. Marine, Avia-
tion, Two-way, Mobile or Micro-wave Re-
' lay Radio. Mail coupon below for 64-page
4 book FREE. It will give you complete facts

1 about my NEW Communications course.

YOU BUILD THIS TRANSMITTER

With this Transmitter you practice how
You perform procedures de-

H
YOUR

S g @ RADIO EQUIPMENT I SEND

MY COURSE INCLUDES

TELEVISION

Course Is New! Different!

Mail coupon now for facts about my
NEW, intensely practical course in Radio-
Television Communications. Let me send
you FREE book. Read outlines of 78 les-
son texts written by leaders in Communi-
cations and edited for you by my practi-
cal staff. See the nine big Kits of Parts
I send that "bring to life” theory you
learn. Read about the Transmitter you
build and operate, about the Electronic
Multitester you get. All equipment yours
to keep. My NEW course covers Theory
thoroughly and you get Practical Experi-
ence building units like those shown at
the left. It’s backed by N. R. I.—the
world’s oldest and largest home study
Radio-Television school.

Mail Coupon For Book FREE

Send today! See what my NEW course
is like. Find out how I get you ready for a
brighter future, better earnings, more
security in Radio-Television. Send coupon
now in envelope or paste on a postal.
NO OBLIGATION. NO SALESMAN
WILL CALL! My book, sent to you
FREE, tells the full story. J. E. SMITH,
President, Dept. 2BT, National Radio In.
stitute, Wash-
ington 9, D. C.

MHAIL NOW-BOOK FREE

| TRAINED THESE MEN

“N.R.). has been my step-
ping stone from a few hun-
dred to over $4,000 2 year
as a Radio Engineer.”—
ALTON B. MICHAELS,
Trenton, Georgia.

“Am Broadcast Engineer at
WLPM. Your NEW Com-
munications course shows
the kind of equipment we
use."—J. BANGLEY, JR,,
Suffolk, Virginia.

“l am employed by WKBO
as transmitter operator.
Have more than doubled
salary since starting in Ra-

9 dio ful] time’—A. HERR,

- New Cumberland, Penna.

“4 years ago, | was a book-
keeper with hand-to-mouth
salary. Am now Radio
Engineer with ABC net-
work.”—N. H. WARD,
Ridgefield Park, N. J.

MR. J. E. SMITH, President, Dept. 2BF,
National Radio Institute, Washington 9, D. C.

Mail me your 64-page Book about Radio and Television
and training.

Communications opportunities
man will call. Please write plainly.)
Name

'
'

’

)

)

)

'

: Address....
)

'

L

Zone...... State..
Approved Under G. 1. Bill

(No sales-
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for Security! Good-Paying Jobs!
MAKE THE MONEY YOU’VE ALWAYS DREAMED OF!

 LEARN RADIO
-TELEVISION

; AND ELECTRONICS

BY EASY SHOP METHOD
TRAINING AT HOME!®

Let NATIONAL SCHOOLS —a resident-training school for nearly 50 years—train you at home for
today’s unlimited opportunities in Radio-Television-Elcctronics. National Schools is one of the
largest schools of its kind. It is located in Los Angeles—the center of Radio and TV world! It has
four large buildings of modern shops and labs. Its faculty is considered tops in the business.

W You get g e You learn from lessons prepared by experienced
g rr r ]] 4 instructors and engineers. Men who are successful
all the parts—even tubes!— U[rr;‘[' r r Iy, Radio and Television technicians. Men who have

for this modern Superheterodyne Receiver.
You learn to build it step by step. And you
keep it! Get all the facts. Mail coupon now,

FREE BOOK

TELLS YOU HOW!

Page after page—In color—tells you every-
thing you want to know. Mail the coupon.
Get this voluable book today. And if you
hurry — YOU GET A FREE SAMPLE LESSON,
TOO! Shows how easy National Schoois
Home Trajning is. Moail the coupon today,

Today’s Shortage of Trained Technicians
Creates Chance of a Lifetime For You!
Think of it! With guided misslles, radar, and other
electronic devices so important to national defense!
With big, new developments in TV. With over
90,000,000 home and auto radios, over 12,000,000 TV
sets. With more than 3100 radio stations...over 100
TV stations — and more building every day ... yes,
imagine the great opportunity you have today!
YOU are wanted in Radio-Television-Eleetronics!
America’s fastest-growing field. High-pay jobs—the
kind you've always wanted — are waiting for YOU!

Job Security! Big Money! For YOU!

in Today’s Expanding Industries!
Trained Radio and Television techniciansreally make
important money these days. Thousands of National
Schools graduates—men just like you—are earning
good money all over the country. Why not you?
And —National Schools graduates get the personal
satisfaction of being highly-skilled technicians. Men
people respect. Men who enjoy their work—rather
than having to drag along in just any old job.

National Schools Has Trained 1000’s
of Successful Men! Why Not YOU?

'_dtrnll;;.l'.rfjjfji;i. i

You Train At Home—In Your Spare Time

National Schools Shop Method Home Training gives
you basic and advanced instruction in all phases
of Radio-TV-Electronics. And remember—your train-
ing is based on resident school training principles.
You learn fast from hundreds of diagrams and pic-
tures. All instructions are written by experienced
technicians who work in Radio and TV every day.
All instructions have been developed and tested in
National Schoo!s’ own labs and studios, which are
equipped with the latest RCA equipment. No wonder
this National Schools course is so up-to-date, prac-
tical, interesting. And so easy to learn! And no won-
der it is held in such high regard by leaders of
American industry! Approved for eligible Veterans.

We Teach You How To Make Welcome
Extra Money—While You Learn!
Many National Schools students —men like you
make plenty of extra dollars each weck in spare
time! Fixing neighbors’ radios, appllances-and other
ways we teach you. You start learning and earning
from the day you enroll. From the very first lesson!

WE SEND YOU LOTS OF PARTS

LIKE THIS! " 4
th i

(L

k

With National Schools Shop Method Home Training,
you get basic princlples and plenty of practical train-
ing. You learn by doing. No wonder you learn sofast !
We send you many parts—all of professional, modern
quality. You do lots of practical experiments. You
advance day by day, step by step. Until you can even
build the modern Superheterodyne Receiver

l.]'.l"n.l trained 1000's of men like YOU!

Only National Schools Gives Yau This
Professional Multi-Tester!?

You get this amazing. new testing instrument—fac-
tory-made and tested—complete—ready to use! Simple
to operate. Accurate and dependable. An instrument
every Radio-TV man needs. Light enough to carry
around—so you can use it at home or on service calls.
You'll be proud to own this valuable equipment.

Here are only a Few of the
Good-Paying Jobs You Can Choose
Radio Station Engineer, District Service Mana-
ger, Aircraft Radio Inspector, Own Your Own
Repair Shop, Inspector Technician, Service
Specialist,Special Government Jobs, Complete
TV Service, Sound Truck Operator. Many more!
Nationa! Schools graduales have secure, good-
paying jobs like these! So don’t wait—mail the cou-
pon today. New—while you're thinking about it!

Attention! Men Going into Service Soon!
National Schools' course quickly prepares you for
many important jobs in the Armed Services. With
National Schools Training you have an opportunity
to get into special service classifications—with higher
pay and grade—immediately!

FREE SERVICE FOR GRADUATES
National Schools uses its great influence and pres-
tige to help you find your place in the field of your
choice. Don’t put it off! Start yourself toward a
skilled trade! Get the big pay you've always wanted!

inits: T tree vook teis sou s a1 INAT IQNAL SCHOOLS

free sample lesson shows how easy the training
is. Use the coupon. Send
today — without fail!

DON’T pUT
IT OFF!

GET THE
BIG SALARY

LOS ANGELES 37, CALIFORNIA ¢ ESTABLISHED 1905

MAIL THIS COU

NATIONAL SCHOOLS, Dept. GR-22
4000 South Figueroa Strect
Los Angeles 37, Califernia

Mail me FREE the book mentioned in this ad. Also a free sample lesson.
I understand no salesman will call on me.

TODAY-WITHOUT FAI

Mail in envelope
or paste on
penny post card,

In almost every state—and many foreign countries— NAME T =B
National Schools graduates are filling big jobs with YOU HAVE N

famous companies. Or running their own successful ALWAYS ADDRESS = .
businesses. What are YOU waiting for? National ary ZONE___STATE

Schools training is complete training, So when you
graduate you can take advantage of today's big
opportunitics in Radio-Television-Electronies — fast,

FEBRUARY, 1952

WANTED!

O Check here if you werc rcleased from the Service less than 4 years ago.
ENENNSSANANN AN EEEEEENEENEEEN
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What's inside a i .
WReddio 93{1/@;1/ station?

Because microwaves travel in straight ——
lines and the earth is round, there are i ,l
123 stations on the transcontinental 1 b=t ]

television route between Boston and
Los Angeles. This view of a typical
unattended station shows the arrange-
ment of the apparatus which amplifies
the signal and sends it on.

ON THE ROOF are the lens
antennas, each with its horn
tapering into a waveguide which
leads down to equipment

ON THE TOP FLOOR, where the
signal is amplified, changed to
a ditferent carrier-channel and
sent back to another antenna on
the roof. Here are testing and
switching facilities. Normally
unattended, the station is visited
periodically for maintenance.

EX L 1 1fep )
- Sabind s D > o

8

ON THE THIRD FLOOR are
the plate voltage power supplies
for several score electron tubes.

ON THE SECOND FLOOR are
filament power supplies. Storage
batteries on both floors will
operate the station in an emer-
gency for several hours, but

ON THE GROUND FLOOR is an

engine-driven generator which
starts on anything more than a
brief power failure.

Anything that happens—even
an opened door — is reported to
the nearest attended station
instantly.

Coast -to-coast Kaelio-SKelay shows
again how scientists at Bell Telephone
Laboratories help your telephone
service to grow steadily in value to you
and to the nation.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers
for creative men in scientific and technical fields.

RADIO-ELECTRONICS for




Four hutisrs in

the new warld of

ELECTRONICS

T

a paltry
security,

/OU CAN plod along for years. getting
increase now and then. enjoving little
finding vour work dull and dral.

Then something happens. Things look up. You be-
“wine more confident. Your earnings rise. You feel nore
Bimportant,

“Luek,” some may say.

“Contacts,” others may suggest.

But in your heart. you will know the answer: “Train-
ing” And it all may have started the moment you filled
out a coupon requesting a copy of a free hooklet named
“Your Future in the New World of Electronies.” From
this data you get knowledge of where vou stand in
Eleetronics. Tremendous expansion leaves this gigantic
industry  pleading for trained men. In the defense
build-up alone. more than $7 billion in electronics con-
tract= have heen awarded. Top manufacturers sold
about 83 billion worth of electronic merchandise in
1951, By 1960, the radio-clectronies industry should
do no less than 10 billion dollars per year, not counting
military orders,

Today there are over 50.000 radio-equipped police
carst an even larger number of taxis are radio equipped
tat least 65.000) : 28.000 civilian plancs have radio:
27.000 American ships have radio: there are 9.200 in-
dustrial radio network installations.

Within 5 vears. says the Chairman of the FCC. there
will be 1500 TV stations. and in 10 years. 2.500 in
operation, There are 18496000 TV sets and over
100.000.000 radios in operation. How these figures will
increase in the next few years the most daring of experts
are reluctant to prediet. Countless positions must be
filled—in development. rescarch. design. production.
testing and inspection. manufacture. broadeasting. tele-
casting and servicing. To (i1l these posts, trained men
are needed —men who somewhere along the line take
tinie to improve their knowledge. their skills. Ven
who. today, perhaps. take two minutes to send for a

booklet.

“Your Future in the New World of Electronies™
shows you how CREl Home Suudy leads the way to
greater ecarnings through the inviting opportunities
desevibed above.

However. CREI does not promise you a “snap.” With
an aceredited technical school such as this, you wmust
study to convert your ambition into technical knowl-
edge you can sell in the fabulous Electronies market.

FEBRUARY, 1952

&= The data that Launched Thousands
of Careers is yours FREE . . .

to show

HOW YOU CAN BE SUCCESSFUL IN
RADIO =TV =ELECTRONICS

Since its founding in 1927, CREI has provided thou-
sands of professional radio men with technical educa-
tions. During World War IT CREI trained thousands
for the Armed Services. Leading firms choose CREI
courses for group training in electronics at company
expense. among them United Air Lines, Canadian
Broadecasting Corporation. Trans Canada  Airlines,
Sears. Rochuck and Co., Bendix Produets Division, All-
American Cables and Radio, Ine., and RCA Victor
Division.

CREI courses are prepared by recognized experts, in
a practical. casily understood manner. You get the
benefit of time-tested materials, under the personal
supervision of a CREI Staff Instructor, who knows and
teaches you what industry wants. This is accomplished
on your own time. during hours selected by vou. and
controlled by your own will power. This complete train-
ing ix the reason that graduates find their CRE1 diplo-
mas keys-to-suceess in Radio. TV and Electronies. CREI
alumni hold top positions in America’s leading firms.
At your serviee is the CREI Placement Bureau. which
finds positions for advanced students and graduates.
Although CREI does not guarantee johs. requests for
personnel far exeeed curvent supply.

Now is the time of decision for vou. Luck will not
propel you forward unless it finds you trained. Con-
tact= won't budge you an inch unless vou have the skill
to back them up. The answer is: Technical Train-
ing . .. and willingness to learn. Together they will
bring you increased carnings in this new Age of Elee-
tronics. Fill out the coupon and mail it now. We'll
promptly send yvou vour free copy of “Your Future in
the New World of Electronies.” The rest—your future

is up to vou.

MAIL COUPON FOR FREE BOOKLET

: CAPITOL RADIO ENGINEERING INSTITUTE I
Dept. 142D, 16th & Park Rd., N.W., Washington 10, D. C. i
I Send booklet ““Your Future in the New World of Electronies’® and course outtine.
I CHECK TV, FM & Advanced AM Servicing [J Aeronautical Radic I
FIELD OF Practical Television Engineering Engineering
l GREATEST Broadcast Radio Engineering (AM, FM, TV) I
I INTEREST Practical Radio Englneering I
B oNume e U i
i ]
R e B e o0 00 B0 00 B0 B AR B0 B0 SR R S e BB e i
I ]
I L T T Zone, . State [ ]
V0 residence school in Wash., D. C., preferred, check here
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RAYTHEON PICTURE TUBES 1-—-3&;:' ok

are 100% efficient...

thanks to Raytheon’s new

CORONA INHIBITOR

Ordinary picture tubes are adversely affected Give your customers the tubes that give con-
by humidity and wet weather — may lose up to stant clarity no matter what the weather. Ask
10% of their brightness on damp days. Not so your Raytheon Tube Distributor for Raytheon
Raytheon made Television Picture Tubes with Television Picture Tubes.

new CORONA INHIBITOR.

This amazing Raytheon development puts a
“raincoat” on Raytheon Picture Tubes, guaran-
tees the same clear picture rain or shine. Exhaus-
tive tests proved conclusively that even under a
water spray on the high voltage contact, Raytheon
made Tubes showed no loss of brightness.

Reght for Scght!

RAYTHEON MANUFACTURING COMPAN_Y

RADIO-ELECTRONICS for




1

L] — ,'-:‘:}
Wh|Ch Toeer) g7, el Yo FEG Tioke

Better Pay Vl] “n) \ Then Use Ullr

{X‘: reat 1 o
DU You rqmr .,.; e _.S\w Amazmgly Effective

Job - Finding Service

A Nice Home =)
wa nt7 i = I8 ' To Get a Better Job

Hoppy Vacations
A New Car and Travel

Add Technical Training to Your Practical Experience and

Get Your FCC

COMMERCIAL / et D ] . B | can train you to pass your FCC License

Exams in a few short weeks if you've had any

practical radio experience—amateur, Army.

] 1 ] j Navy, radio servicing or other. My time.-proven
RADIo OPIRATOR ] k plan can help put you. too. on the road to
] ¥ suceess,
,,,,,, " y Let me send you FREE the entire story.
Just fill out the coupon and mail it b owill
send you. free of charge. a copy of "How to
Pass FCC_License Exams,' plus a samp'e

FCC-type Exam. and the amazing new booklet
‘Money Making FCC Edw. H. Giilford

ina Minimum of Time "l

410,,9
1477
I'(( 0/""9

"’a

WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME Our Amazingly Effective
IN SPARE TIME UNTIL YOU GET JOB-FINDING SERVICE

YOUR Fcc L'CENSE Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding Results

GETS BROADCAST JOB
fi
TELLS HOW— Employers Make PR Tae iy | ! >
. COURSE WHICH ""‘» Ko 142 Ridge Ave.. N. Br K
JOB OFFERS Like These S PRI Rl _ GETS AIRLINES JOB
TIONS WITH ALL 1Y o . n . e AN
to Our Graduafes Every Month LESSONS AND | Cupital Alrlines tn chicogo. ns a i
FINAL TESTS Hﬂ Clar 8. Dre 1. \,l go. |
Fatten Oglobg Engine Sroace: i “". Your FCC Ticket is recognized in all radio
3 o n fo ) E 5 SEwars fields as proof of your technical ability.
‘ Or‘; 5 2 f st En B deast Sta W i 4 14
at t avalla L » " oY ] fo & - "
on.* ‘,‘)‘_ ‘\t\‘&‘
Chi wort! et

MAIL COUPON NOW

kr
/1 tt i
‘N‘“44
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED %"} )
s \"‘5.5%’1}‘ v -
NS Sl

CLEVELAND INSTITUTE OF RADIO ELECTRONICS ¥
IN A FEW HOURS OF STUDY WITH OUR S il ) W Desk RE-38—4900 Euclid Bldg., Clevetand 3, Ohio .
M H H 2 14 e . avor
Coaching AT HOME in Spare Time 5 3 sty sk ST et e lax) .
2
Name and Address License Lessons - !Ii :
Lee worth 2nd Phone 16 il M
2210V% Wilshire $¢.. Bakerse
Sliword E. vogt 1st Phone 20 [ Tell me how I can get your Free Television Course. :
Box 1018, Dania, Fia
:Fvarl:il X. Foerch 1st Phone 38 E Nar :
]
: Address [ ]
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TUNG-SOL.
for
Uniformity
and
Dependability

 REPLACEMENT:

Tung-Sol tubes keeﬂ service
standards up tor set manu-
facturers’ specifications.

INITIAL EQUIPMENT:
Tung-Sol tubes meet the
highest performance require-
.ments _of set manufacturers.

RADIO, TV TUBES, DIAL LAMP!

(TUNG SOD

TUNG-SOL ELECTRIC INC., NEWARK 4, N.J
Sales Offices: ‘Atlanta « Ghicago o Dallas » Denver
Delrnit » Los Angeles « Newark

LSQLAUTO LAMPS, ALL-GLASS SEALED
| BEAM LAMPS AND'SIGNAL FLASHERS

—The Radio Nonth

EDMUND T. FLEWELLING, inventor
of the superregenerative circuit that
bears his name, died at Ashburnham,
Mass., December 30, 1951, as a result of
injuries received when he suffered a
heart attack while driving his motor
car.

The Flewelling circuit—invented in
| 1922—dispensed with the large honey-
comb coils and separate oscillators re-
quired in previous superregenerators.
| It used the blocking-oscillator principle,
| with a time constant set by three .006-uf
capacitors. Superregenerative circuits
did not come into wide use till u.h.f. be-
came common, and present-day u.h.f.
receivers employ a modified Flewelling
circuit.

His most recent contribution to the
communications art is the Flewelling
Audio System (F.A.S.), announced to
the public in late 1950, and still receiv-
ing considerable attention from a sec-
tion of the high-fidelity press.

Mr. Flewelling received his early elec-
trical training under John Stone Stone.
| | At a little later date he worked for a
time with Hope Jones, the organ builder,
where he obtained the knowledge of
acoustics which appeared many years
later in the design of the Flewelling
Air Coupler, which is the chief feature
| of his audio system.

Subsequent to the invention of the
Flewelling circuit, he contributed freely
to the technical magazines of the day,
and for a time was on the staff of the
magazine Radio in the Home, a popular
publication of the day. At this period
he conducted experiments on shortwave
reception and rebroadcast of European
stations. In the late '20’s he took up
residence in Chicago, where he acted as
consultant to the Buell Manufacturing
Co., among other activities. Later he
moved to Michigan, and then to Dayton,
Ohio, where, besides doing work for the
Kurz-Kasch Co., and for the Dayton
Police Department’s radio section, he
established the Radio Products Co.,
manufacturing shortwave equipment.

He moved to Ashburnham in 1938,
devoting most of his time to work on his
inventions, he continued research and
design work, particularly for the Wind
Turbine Co., of West Chester, Pennsyl-
vania, and for the government during
World War II, and for a time operated

| a radio service shop. He retired from

' active work after developing the Fle-
| welling Audio System, complete rights
in which he sold to the Stromberg-
Carlson Co.

TELEVISION FREEZE is expected to
be off by April, according to recent
predictions by FCC chairman Wayne
Coy. Over 1,000 applications for con-
struction permits are expected by the
| time the freeze is lifted.

Construction, Mr. Coy believes, will
not be as rapid as the flood of applica-
tions might seem to indicate. The FCC’s
limited staff will slow down the proc-

essing of applications, especially in
areas where the number exceeds the

channels available and hearings will
have to be held.

IMPLOSION of a television tube while
a new set was being installed in the
home of Charles Mobely, New York
City, injured two children and wrecked
the set. The family was grouped closely
around the receiver while the installa-
tion technician instructed them in its
operation. Flying glass cut two chil-
dren, and further injury was prevented
only by the fact that Mr. Mobely’s coat
stopped a number of the high-velocity
fragments.

A representative of the sales agency
wkich sold the set stated that the cabi-
net was closed and the set had been
operating normally for about five min-
utes when the tube let go. The cause of
the implosion has not been definitely
determined. However, an examination
of the ruins of the chassis and cabinet
showed that excessive pressure might be
applied to the picture tube when chassis
hold-down bolts were tightened.

HELICOPTERS have been added to
the list of radio test instruments. One
was used by WJZ-TV, New York City,
to check the transmission pattern of
its new antenna on the Empire State
Building. Reports indicated that some
areas which should be in the strong-
signal range of the station were receiv-
ing weak signals. Field-strength meas-
uring equipment in the helicopter made
it possible to check the field in a frac-
tion of the time that would have been
necessary with equipment mounted in
motor cars or carried by observers.

Moreover, the tests were clear and
unequivocal, whereas tests taken with
mobile field equipment show ambiguities
due to the terrain over which the signal
travels, as well as irregularities because
of the difficulty of describing an exact
circle around a point with equipment
which is often confined to highways.

As a result, it was discovered that
the theoretically circular field was ac-
tually in the form of a clover-leaf. A
slight reorientation of the antenna ele-
ments and a change in electrical phas-
ing produced a circular field, as proved
by a second helicopter test.

AN ORGANIZATION for the pur-
pose of assisting the amateur, service
technician and public to solve the prob-
lems of television interference (espe-
cially interference attributed to ama-
teur operation) has been formed in
New York City. At present the mem-
bership is wholly amateur, but the
organization may follow the ‘“Dallas
Plan” and invite membership represent-
ing service technicians and radio dealers.

Amateurs are urged to return to the
air during the evening hours, first mak-
ing sure that their transmitters will
not create interference in a well engin-
eered receiver 100 feet from the trans-
mitter. To meet the problems which
arise from sets which do not adequately
reject amateur signals, the group is en-
listing manufacturer cooperation. Four
of the leading television manufacturers
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RADIO-ELECTRONICS 4

w AT HOME!

Use REAL commercial-type equip- ‘g‘,‘
ment to get practical experience 2,

Your future deserves and needs every advan- v
tage you can give it! That's why you owe it rooA%
y o g AN

to yourself to find out about one of the most

COMPLETE, practical and effective ways now i - 3

available to prepave AT HOME for America’s 1 ¢ v i e

Y .f‘; Here's the |[BREEEN !

| 96 0.

may get and keep the same type of basic ‘ ‘ ‘ REAL TH'NG! i

training equipment used in one of the na- o -

tion's finest troining laboratories . . . how ABOVE: Build and k=ep SET UP YOUR OWN

billion dollar opportunity field of TELE
you moy get reol STARTING HELP toword a areal 17 INCH ccm-

. |

. -] .
o i

-

VISION-RADIO-ELECTRCNICS. See how you

good job or your own business in Television mercial TV receiver.
Radio-Electronics. Moil the coupon todoy for  Optional aftercomp et-
complete facts — including 89 ways to earn ing regular training at
money in this thrilling, newer field moderate added cost.

D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATCRY
In addition to easy-to-read lessons, you get the use of HOME MOVIES
— an outstanding training odvantage — plus 16 big shipments of
Electronic parts. Perform over 300 fascinoting experiments fo

practical experience. Build and
Get BOTH of these keep real commercial-type test

information packed eavipment shown at right s
publications FREE!  MODERN LABORATORIES R-F Signal Generator
If you prefer, get all your preparo- <
tion in our new Chicago Training i i
Laboratories —one of the finest of TR ®
S

B
g
its kind. Ample instructors, modern J y

'l
oy
equipment. Write for details | gl

MILITARY SERVICE!

If you're subject to military
service, the information we
have for you should prove very
helpful. Mail coupon today.

" S e .

} ACT NOW! MAIL Courow Topay!

DE FOREST'S TRAINING, INC. Dept. RE-2-1

2533 N. Ashland Ave., Chicago 14, Iil. - 2 2 "NE —— FUR[MOST ¥
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‘Challenger”
est®’

t e
b, JACKSON

® As the name implies, we ask you
to compare our “Challenger” instru-
ments with any and all others at
anywhere near the price.

In the Model 115 “Challenger”
Tube Tester, the famous Jackson
Dynamic® test principle is cmployed.
Separate voltages are applied to
cach tube element. Tests can be
made under actual use conditions.

A feature of this instrument is the
high voltage power supply. It af-
fords more accurate results because
of high plate voltages—over 200 v.
for some types of tubes.

Spare socket positions are pro-

| Condenser
Tester
Model

112

Push-button controlled. Provides
quick positive range selection for
capacity and leakage tests. Shows up
all types of faulty condensers, using
a new method for detecting leakage.
No need to count flashes on the elec-
tron ray tube indicator! Test voltages
from 20 v. to 500 v. in six steps.
Glass-enclosed dial with Jackson
“Scale Expander” pointer which dou-
bles effective scale length. Power fac-
tor measured on Direct Reading
Scale calibrated from 0 to 60%.
Ranges from .00001 to 1000 mfd in
four steps.

hese “Challenger"

’5924'

vided for future use, thus avoiding
obsolescence. Push-button and se-
lector switch controls simplify oper-
ation. The 4-inch-square meter is
casy to read. The instrument gives
complete short tests. It is applicable
to over 700 types of tubes including
TV amplifiers and rectifiers. The
built-in roli chart is frequently re-
vised to provide data on new tubes.
This service is frec for one year.
Finish is attractive Challenger
Green with harmonizing knobs, me-
ter cover, and push-buttons. Size, as
of all “Challenger” instruments, is
137 x 92” x 512”. Weight, 11 Ibs.

ins"""’enf
S

Test i
Oscillator
Model
106

Here's a “Challenger” instrument for
testing AM and FM radios. It is
also used as an auxiliary TV marker
generator. Range of fundamental
frequencies is 100 kc to 5S4 mc . . .
Harmonics calibrated 54 mc to 216
mec. Two-circuit attenuator controls
signal strength. 400 cycle audio mod-
ulation, or may be used for straight
RF unmodulated signal. Accuracy is
Y2 of 1% in all ranges. Same finish
and dimensions as other ‘“Challen-
ger” instruments. Compare this in-
strument with any low-priced signal
generator or with any so-called kit.

JACKSO N ELECTRICAL INSTRUMENT C0.

“farvice Engineered”
Test Equipment

DAYTON 2, OHIO 14eco In Canada:

nadian Marconi Ce.

The Radio Month

have already responded to letters from
the organization, promising to correct
any interference problems in their sets
for which harmonic-free amateur trans-
mitters may be blamed. (See page 40.)

RADIO SECURITY MEASURES in-
tended to prevent radio and TV stations
from becoming homing beacons for
enemy bombers and guided missiles in
the event of an attack, were initiated
by an executive order signed by the
President Truman. The order imple-
ments legislation passed by Congress
in October and empowers the FCC to
draft regulations affecting all privately
owned broadcasting and communica-
tions stations, or other devices “capable
of emitting electromagnetic radiations
between 10 kilocycles and 100,000 mega-
cycles which are suitable for use as a
navigational aid beyond five miles”.

Such regulations shall become effec-
tive only after approval by the Secre-
tary of Defense and the chairman of
the National Security Resources Board.
The order is intended to go into effect
only in the event or threat of an air
attack, and embodies suggestions aris-
ing from conferences between FCC offi-
cials and representatives of the radio
networks and National Association of
Radio and Television Broadcasters.

The order forbids the FCC from
using or taking over any station, or
exercising any control over the content
of broadcasts. The agency is empowered
to stop or limit a station’s broadcasts
but is required to permit operations “at
the earliest possible time consistent with
national security”.

AN AIRBORNE RADAR NETWORK
has been proposed and patented by
David Sarnoff, chairman of the board
of RCA. Subsequently assigned to
RCA, the patent embracing an “auto-
matic early warning system” which is
intended to detect enemy ships and
planes far out at sea and even inter-
cept and turn back guided missiles
carrying deadly loads.

The proposal envisages a succession
of radar-equipped planes moving con-
tinuously across possible invasion
routes, and whose lead planes relay
information through trailing planes to
a central control station. The central
station would also be equipped to jam
the telemeter signals transmitted by
the enemy to and from the guided mis-
sile and even to take counter-control of
the missile.

HAZLETON, PA., has joined the
localities receiving TV via a coaxial
cable installation, on a subscription
basis.

A tower erected on nearby Jeanes-
ville Mountain will provide reception of
Channels 3, 6, and 10, with 5 and 12 to
be added later. Tap-in fees are not ex-
pected to exceed $100 a set, with a
monthly rental of $3.50.

Hazleton, the highest city in Penn-
sylvania, has an estimated 2,500 private
TV set installations, but this figure is
expected to be doubled after the cable
installation.

—end—
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TELEVISION NEEDS YOU

FOR TOP PAY JOBS

AT HOME
Leonard C. Lane PLETE TRAINING
8.5, M A Exec Dir of You COM

ol RE TIME — IN A SHORT TIME!

School of Radio ond Te
Multitester

prsrrransetowll 1N YOUR SPA

Scheal under the Lows of the State of N. ¥.

| GIVE YOU 15 BIG TV-RADIO KITS

Build & KEEP this Giant-Screen TV Set &

other units shown [ BRI GL

PLUS a C-W Telephone Receiver,
AC-DC Power Supply unit (not shown here)

| GIVE YOU A ROUND TRIP TO | o
NEW YORK CITY , It

Radio
R.F. Signal Generator

" |
|| THESE BIG “EXTRAS
® Only RTTA givesyou d home study'
course in RADAR at no :x’;aA;:s;l
n the secrets of s'the Electronic eraclc.;. —“se wm.‘
l.e‘.“l;TTA helps you prepare for yo?u FCC lice i TS
:CC sTUDY AIDS, which are provnded as por
. at no extro cost.

covrse . -

Men! Televisign is a hillion dollar industry growin% amaz-
ingly day by day, right before our eyes. See how big it is
already—and yet see how many sections of the country EARN COODRRAVEJOR STA?T [POUR QWN BUSINESS
are still waiting eagerly for Television. Get in on the My trained graduates are holding good jobs at NBC-TV,
ground floor of AMERICA'S FASTEST GROWING BIG CBS-TV, RCA, DUMONT, EMERSON, PHILCO.
INDUSTRY...NOW! Don’t let this chance pass you by. ADMIRAL, HUGHES AIRCRAFT —and many more
Demand for trained radio-TV men will far outstrip sup- radio and TV stations, electronic firms, and 'telephone
ply for years and ycars. systems. <lif y_(;‘l{,prefer, get a good job lgstalling .'{,nd ser-
vicing radio-’ sets—or start your own business, You can
EARN. EXTRA) MONEYLIN YO_UR SPARE TIME . write your own ticket in this big industry. Be inde-
Keep your job. Make as much as $3 an hour extra, while  pendent. Well-trained teclinicians earn respect.

| TRAIN MEN

FOR SUCCESS!

9/14/51 “My

- FCC License plus
J your practical
Shop-Training
Methods upped my earn-
ings. Highly recommend

tearning. Fix neighbors’ and friends’ radios and TV sets. NO PREVIOUS TRAINING NEEDED your school.”~]. Stapleton

I show you how! Many students pay for entire training . 12/20/51 *“Your

out of spare time earnings! Even with a grammar school background you can master tr;‘ining prepared
BECOME A CERTIFIED TV TECHNICIAN RTTA methods which are based on practical “learn by > me [#0F this T

) . " doing.” You work out the problems. You set up and use
RTTA Shop-Methods are widely acclaimed because the apparatus as per RTTA simple directions. It’s easy,
they’re so practical. Step by step you leam how by doing.  you learn fast, and hefore you know it, you're an expert
RTTA is tops for recognition by leading companies. technician. W

W\ Technician job
with security. I’ll always be
glad I chose your school.”
—~Gil Grossinger

6/15/51 “I can

ADVANCED FM AND TV TRAINING JIRER VU tE

A A Wi I TR ks 10 Your raning

1. Samuels

h 8/10/51 “It takes
s Your type of train-

An accelerated plan for radio service men — six {6) kits fur- ing Vo Get ool
47 jobs. AsaTVTech.

nished — yours to build and keep including large screen TV
. . 5 I make good money.” —
receiver — plus making scores of experiments. Bill Atkinson

THIS COUPON GOOD FOR BOTH.

N EARN EXTRA PAY IN UNIFORM » EE MAIL TODAYI
= § . Learn how RTTA’s home study con qualify you far military specialist . Mr. Leonard C. Lane, President Dept. 24

rotings in Army, Novy and Air Force—mcre prestige, better duty and
more pay! Plus o secure future when yau return to civilion life! Leorn
'.\{ISN)N within MONTHS! Rush by return mait my

)ﬁ\ k] ﬂ the facts. Mail the coupon right now!
~
A v
REE Sample Lesson and BIG FREE Manual.

Raio-TeLEvisIoN TRAINING AsSOCIATION | s, RS S_— -

LESSON. Address ..

1629 BROADWAY — RADIO CITY STATION BIG

FREE OIS " s b drmas Wit b

NEW YORK CITY ]9, NEW YORK MANUAL (PLEASE PRINT PLAINLY) Adge...

- e o e e e e G e
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RADIO-TELEVISION TRAINING ASSOCIATION
1629 Broadway, Radio City Station
New York 19, N. Y.

Dear Mr. Lane:
Show mie how | can make BIG MONEY IN TFLE-
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MERIT

TV full-line* Companents For
Improvement, Replacament, Conversion

MERIT

7V

KIT

CONVERBION
i
]

SELL IMPROVED RECEPTION

MERIT “TV" Kit #1000 for edge to edge
fecus—contains MDF-70 Cosine Yoke,
HVO-7 Universal Flyback and MWC-1
Wisdth Linsarity Control. Keep o Kit handy
— wou'll get plus business and a reput
tian for "hrow-how.”

MDF-70 . . . original of the

"cosine’” series —low horz,

high vert inductance. Used

by such famous seis as
Rodio Craftsman. Cosine Yokes will im-
prove 10,000,000 sets now in use!

MERIT...HQ for TV Service Aids

MERIT's 1952 Cataleg #5217 now avail-
able . introduting MERIT IF-RF Coils,
includes Coil & Transformer data, listings.
Other MERIT service aids: TV Repl Guide
#404, Sapt. ‘51 issue — covers 3000 mod-
#ls, choszis of 82 mitry; Cross Ref Data
on IF-RF Coils, Farm #14. Write: Merit
Coil and Tranaformar Corporation, 4425
Morth Clark Street, Chicago 40.

These three MERIT extras help you:

15

o Fyil technical data packed with
every ltem

* Exclusive: Tape-
muarked with specs
and hook-up data

e Listed in Howard Sams Photo-
facts

*Merit is meeting the TV
impe 1, repl +
and conversion demand
willy a line os complete as
wur odvance information I
wyarrantil

BIHTON NEOWNE ADYVEITISIRG

Radio Business

Merchandising & Promotion

Shure Brothers, Chicago, announced
that its line of pickup cartridges is
now being packaged in new “push-out”
pillbox type individual containers. The
new package provides an individual box
with a cartridge mounted on a platform
containing the accessories inside it.

La Pointe-Plascomold Corp., Windsor
Locks, Conn., released a four-page cir-
cular describing its new Vee-D-X single
channel mast-mounted Rocket booster.

The company also announced an
accelerated advertising and sales pro-
motion program for 1952 which will
be devoted to the regular line of Vee-
D-X products and a series of major
new products to be released in the near
future.

Allen B. Du Mont Laboratories,
Cathode-Ray Tube Division, Clifton,
N. J., released a new version of its TV
Picture Tube Selector, originally in-
troduced last September. The tube list-
ings have been increased and a space
has been provided for imprinting the
distributor’'s name. The Selector is
available to technicians through Du
Mont Teletron distributors.

JFD Manufacturing Co., Brooklyn,
N. Y., designed a new package for
its “Little Giant” lightning arresters.
Called the *“Handi-Pak,” it holds six
smaller boxes each containing one AT-
105 arrester with hardware and instal-

lation instructions. The new package
permits easier stocking and provides
an attractive point of sales display.

The Brach Manufacturing Corp,,
Newark, N. J., announced a new con-
sumers’ postcard mailing campaign on
its antennas and 2-set couplers. The
posteards arve distributed by Brach dis-
tributors to dealers who in turn send
them to customers. In cartoon form,
the cards show why the TV consumer
should ask his dealer for Brach TV
products.

The Hickok Electrical Instrument Co.
Cleveland, O., released a series of bro-
chures describing its tube tester and
set analyzer, vacuum-tube volt-chm-
milliammeter and termination bpads.

l Production & Sales

The RTMA announced that 314,932,-
857 receiving tubes had been sold in
the first ten months of 1951 as compared
with 304,910,357 during the correspond-

ing 1950 period. Of the total tubes sold
in 1951, 211,273,000 were sold for new
sets, 78,940,247 for replacements and
the balance for government agencies
and export.

The NBC TV Sales Planning & Re-
search Department announced that
15,176,200 TV sets had been installed
in the United States as of December
1st. There were 2,720,000 in New York
City, 1,065,000 in Los Angeles, 1,060,
600 in Chicago, 970,000 in Philadelphia,
and 833,000 in Boston.

New Plants & Expansions

General Electric announced that it
would use two buildings and a part of
a third in Bridgeport, Conn., for the
design and manufacture of military
electronic equipment.

Allen B. Du Mont, Cathode-Ray Tube
Division is now warehousing Du Mont
television picture tubes in Los Angeles
and San Francisco. Warehouse stock
is under the supervision of the W. C.
Hitt Co., Du Mont sales representative
in Los Angeles and San Francisco.

Sylvania Electric Products, Inc.,
opened its new radio tube plant in
Shawnee, Okla.

Tel-O-Tube Corp. of America, East
Paterson, N. J. purchased the equip-
ment and inventory of the Video In-
dustry Products Co., Paterson, N. J.,
manufacturers of television and cath-
ode-ray tube test equipment and elec-
tronic instruments. The move will en-
able Tel-O-Tube to expand its facilities
into large scale production of test equip-
ment and electronic instruments.

CBS-Columbia, Inc., Brooklyn, N. Y.
launched a $5,000,000.00 expansion pro-
gram with the purchase of additional
manufacturing space for the production
of television and radio receivers in Long
Island City, N. Y.

The Simpson Electric Co., Chicago,
is nearing completion of an addition to
its Lac Du Flambeau, Wis. branch. The
additional space will be used to provide
more assembly lines for Simpson test
equipment and panel meters.

The International Rectifier Corp.
purchased a new factory building in El
Segundo, Cal. which will house both
sales and administrative offices. The
company's present plant in Los Angeles
will be maintained for research and
development.

Video ’roducts Corp., manufacturers
of television receivers, moved its na-
tional sales office to larger quarters at
370 Tth Ave., New York City. The
factory remains in Red Bank, N. J.

Centralab Division of Glebe-Union,
Ine., Milwaukee, introduced a new color-
code chart which is the first chart to
include all the color-coding require-
ments of the entire clectronic industry,
according to W. S. Parsons, Centralah
vice-president. The chart will be initial-
ly distributed through Centralab rep-
resentatives and jobbers. Later it will
be made available to anyone at a
nominal charge.

Stromberg-Carlson, Rochester, N. Y.,
held dedication ceremonies for its new
sound equipment division building.

The Cresley Division of Avco Manu-
facturing Corp. has begun construction

RADIO-ELECTRONICS for



always

exceptional
quality and valuve

Choose reliable equipment for your
service or lab bench—and save!
Order Triplett test instruments from
ALLIED—for top value and contin-
vously dependable service.

in stock at ﬁ FT)]J?.

test instruments

L

ALLIED

OUTSTANDING VALUES IN DEPENDABLE VOLT-OHM-MILLIAMMETERS

Model 630: 33 Ranges
For high accuracy test-
ing of TV and other

* high-resistance circuits.
Completely enclosed
single selector switch;
514’ meter with 434"
scale. Uses 19, resist.
ors, each sealed sepa-
rately in bakelite.
“Unit-constructed” —
provides direct connec.
tions without cabling.
Ranges: DC and AC
volts, 0-3-12-60-300-
1200-6000, DC at
20,000 ohms/v. AC at
5000 ohms/v; DC cur-
rent 0-60 microamps,
0-1.2-12-120 ma. and

0-12 amps; res. 0-1000-10,000 ohms and 0-1-100

megs; db. —30 to +70 in 6 ranges; output v.,

0-3-12-60-300-1200-6000, 20-{)osition switch

selects both circuit and range. Black molded case,

3% x 5% x 714”. With batteries, 50” leads. Shpg.

wt.,, 434 1bs. 84-568.Only. . . ... . ... ... .. $38.71

Model 630-A. As above but uses 4%, resistors for

New Model 650

A compact, highly
sensitive instrument
with single selector
switch for all ranges.
Complete frequency
coverage from 20 cps to
over 140 mc with one
probe. Ranges: DC v.,
0-1-5-10-50-100-500-
1000; AC-RF v., 0-1-5-
10-50-100-500; peak-
to-peak v., 0-2.8-14-28-
140-280-700; ohms,
0-1000-10,000-100,000-
1 meg. -100 meg. -1000
meg. Has large 514’
meter with 43:" scale;
separate 1 ACV and 5
ASV scales for greater

accuracy; high input impedance 11 meg. on DC
for accurate measurements without loading circuit
under test. In molded case, 33 x 514
complete with power cord, DC v. and ohms lead,
Kg probe, battery. Shpg. wt.,sﬁ lb‘sl.
............. . $68.

AC-RF volt tul

84-558.Only...........
84-563. UHF Probe flat from 20 kc—980 mc, using

e Popular Model 666R

Aneconomical, dependable
pocket-size VOM featuring
a single range-selector
switch. Only 2 controls—
the range switch and the
ohms adjust control. 1000
ohms-per-volt sensitivity
on AC and DC volt ranges.
Red Dot 3" 0-200 micro-
ammeter movement with
250 millivolt sensitivity.
Ranges: DC and AC volts,
0-10-50-250-1000-5000; DC
ma, 0-10-100; DC amps.
0-1; ohms, 0-3000-300,000;
megs., 0-3. Provision for
connecting external resist-
ors to extend current

Size: 3l x 52§ x 2%”.
x 734"

eees..$16.17

ranges. Parts housed in base integral with selector
switch. Black molded insulated case and panel,
Supplied complete with
batteries, 50’ test leads with banana plugs and
alligator clips. Shpg. wt., 3 lbs.

84-557.0nly................

Model 666 RL. Same as above, but in camera-type
black leather case. May be used without removal

9005 diode. Only.

2 " from case. Shpg. wt., 4 lbs.
84-564. HV Probe. Only. - $14.21 .

greater accuracy. With mirror scale.
ceeey.$48.51 84-538.0nly ... .. .

SASTAOndy.eevveievii L 84851 84564 HV Probe. Only. . ..............$1421  8es3s.Only oot e ...$31.85

Model 34134 Tube Tester

Tops for flexibility and simplicity. Has
slide-lever switches numbered to
correspond with RTMA tube pin
numbers, and connected to bring out
each active tube element. Simple up
or down motion of the lever instantly
makes connection. Tests all modern
tubes (including the new 9-pin noval
type), pilot lamps, ballast tubes, re-
sistors, etc. Oversize 6" Red Dot
lifetime guaranteed meter gives quick,
accurate BAD—?—GOOD tests.
Checks emission, shorted and open
elements. Built-in Speed-Roll chart.
Counter-portable case. 151% x 11t% x
6.4”. For 110-120 v., 50-60 cycies.
Shpg. wt., 28 Ibs.

84591. Only. .. .overnunnnns. $77.9
TYPE BV ADAPTOR. Checks TV picture
tubes with 3413A. Shpg. wt., 1 Ib.
84.539.0nly. .. 0vennnn.o... $7.74

Model 3441 TV-FM Oscilloscope

Features push-pull vertical and horizon-
tal amplifiers. Vertical response usable
beyond 4 mc. Horizontal, 20 cps to 150
kc; deflection sensitivity, .1 rms v/inch.
Vertical input impedance, 2 megs, 20
mmf (with probe). Reads peak-to-peak
volts, 0-1000 in 8 ranges. Linear sweep:
10 cps to 60 kc/second. Phased 60 cyc‘e
horizontal sweep and return trace
eliminator for use with sweep generators.
Synchronizing and horizontal sweef
selector combined in one simple control.
Has phone jack for hearing wave-form
under observation; simplifies audio cir-
cuit tracing. Uses 5" cathode-ray tube
(5UP1). Fully shielded and fused. Com-
plete with tubes, 2 coaxial cables,
rubber-covered test leads, low capacity
robe and instructions. Size: 15114 x
6 x 11'%'. For 105-125 volts, 50-60
cycles AC. Shpg. wt., 65 lbs.
84-530.0nlY. st vriinannrnn., $195.51

thodel 660 Load-Chek

Wattmeter-voltmeter invaluable for serv-
ice work. Tests by power consumptjon
measurement. Quickly detects overloads
caused by shorts. Also indicates whether

ALL TRIPLETT TEST EQUIPMENT IS AVAILABLE FROM ALLIED

We can supply promptly any test instrument made by Triplett, including
the following models:

replacement resistors have sufficient pow- 84-575.  Model 625-NA Volt-Ohm-Milliammeter, OnlY. o mire s eslon s $ 48.51
f’:.har:idling (}apacil':y. %hows.ttotz:il pot;“:.r 84-555.  Model 666-HH Volt-Ohm-Milliammeter. Only
INg drawn from line by unit under test. 84-592. ! ignal Generator, Only........oovuvnvunn....
Just plug the chassia into the Load-Chek . 84-534. 'AZZZI g:;fA gf:: : %e:::::g; OOMIY
If equipment draws excess power, you can check chassis with soldering iron 84.532 Model 3435 § k e e
and phers. Not necessary to lay down tools or to check with test leads. ik Sl weep Generator, Only.......
Ranges: 0-500-1000 AC-DC watts; 0-130 AC-DC volts. Housed in black 84-533.  Model 1235 Marker Generator. Only. ..
molded case. 6 x 514 x 214", Shpg. wt., 3 Ibs. 84-537. Only. .,..... .$23.9% All Triplett instruments over $45 iloble on Easy Ter k for details.
. .................................'A
=
F R E E 212-PAGE 1952 ALLIED RADIO CORP., Dept. 2.8-2 =
BUYING GUIDE 833 W. Jackson Blvd., Chicago 7, IIl. -
i O
Send todoy for ALLIED's outhoritative, complete [J Send FREF 1952 Alhe-d Co'.olog. -
cotalog, listing the world's largest stocks of [J Please ship the following Triplett instruments. . ............ =
tubes, parts, test instruments, qudio equipment, ]
Industrial components—everything in slec- S B AU T B oot mamium enclosed =
tronics of lowest prices. Look to ALLIED for ]
speedy delivery, expert persanal help ond com- 8 » Name.......... P Co s S S JE P amae— oGO0 a0 =
plete satisfaction. Get your FREE catalog now. < ]
a
Address....... LY s R Lo 0O 000 Moo s (N ——— s
a
a
ALLIED RADIO oo ATy 3B e :
I.IIII.II.I..III..l........l...........!
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Radio Business

SHORT

100K

;N.H.F_;\ THE SERVICE MAN CALLS

r 'Unequaled' j,
Dependability

Actual service records prove
that Sprague Twist-Lok dry elec-
trolytic capacitors are tops for
keeping you out of trouble with
service customers—by keeping
their TV sets working right!

And Sprague has the most com-
plete listing of every type of tele-
vision electrolytic. Ask your
Sprague distributor for a catalog

- or write to: SPRAGUE PROD-
UCTS COMPANY, 81 Marshall\l

on a $5,500,000 defense production plant
in Evendale, O.

The Andrew Corporation, Chicago,
manufacturer of transmission lines
and antenna equipment announced the
formation of the Andrew California
Corporation, Simi, Cal. to handle the
company’s California business.

Thomas Associates, Los Angeles, es-
tablished a branch manufacturing plant
at Coffeyville, Kans., for the production
of “TA” clips, clamps and similar items.

Business Briefs

... Wayne Coy, Chairman of the FCC
predicted that there would be between
1,200 and 1,500 new television stations
within the next five years.

... The RTMA Board of Directors
conducted an informal poll of estimates
of 1952 set production among those in
attendance at the Board of Directors
meeting in Chicago. Guesses of TV
production ranged from 3,000,000 to
5,000,000. The average was 4,440,000.
Estimates of radio production averaged
10,900,000; 12,500,00 was the highest
and 7,500,000 was the lowest.

.. Howard W. Sams & Co., Indian-
apolis announced two new innovations
in the company’s Photofact folders.
First:—The reproduction of actuat
wave forms, taken at representative
points in the TV receivers, will be in-
cluded in standard notation schematics.
Second :—Voltage values will be in-
corporated in standard notations at
the tube pins.

.. The RTMA announced the admis-
sion of four new members to the associa-
tion :—Electronic Devices, Inc., Brook-
lyn, N. Y., Mosley Electronics, Overland,
Mo., Radio Materials Corp., Chicago,
Redmond Co., Inc., Owosso, Mich.

_ Allen B. Du Mont Electronic
Parts Division announced a new plan
under which replacement parts for Du
Mont TV sets would be available to
service technicians through distributor
channels. Previously, such parts were
available only from the manufacturer
or receiver distributor. The Cathode-
Ray Tube Division announced a new
cathode-ray picture tube guarantee pro-
viding protection for the receiver manu-
facturer for six months from the date
of actual installation of a receiver in
the consumer’s home. This plan pro-
vides the same protection for TV manu-
facturers as previously enjoyed by
distributors and service technicians.

.. The Precision Electronic Research
Co., was formed in Garland, Texas to
manufacture the Perco line of products
including lightning guards, 15-ampere
twin-lead, and other items.

. The 1952 Western Electronic
Show and Convention was voted as the
new name of the annual Pacific Elec-
tronic Exhibit. 1t will be held in Long
Beach, Cal., August 27th to 29th. D.
E. Larson, advertising manager of
Hoffman Radio Corp., was appointed
publicity chairman for the show.

. The Cincinnati Section of the
Institute of Radio Engineers will hold
its Spring Technical Conference on
April 19th.

—end—
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qualified TV servicemen needed

Here is how you can be one of them

InpustRY ExPERTS HAVE ESTIMATED over 130,000
qualified TV technicians will be needed for the installation,
trouble-shooting and repairing of the television receivers in
use by 1955.

There are far fewer than 50,000 fully trained TV technicians
available today. This means more jobs, unrivaled future for
security, greater earning power for thousands and thousands
of additional TRAINED and EXPERIENCED TV Servicemen. Will
you be one of them?

OUTSTANDING FUTURE FOR
QUALIFIED TV SERVICEMEN

Men now in radio servicing as well as men in the radio-
electronics industry with no experience in TV servicing . . . here
is your opportunity. The RCA Institutes Home Study Course
in Television Servicing makes it possible for you to convert
your skill in radio servicing, or interest in radio-electronics,
to the important money-making field of TV servicing.

The RCA Institutes Course gives you a sound knowledge of
television fundamentals . . . intensive practical instruction in
the proper maintenance and servicing of complex TV receiver
circuits—including color TV and UHF . . . teaches you the
“short cuts™ on TV installation and trouble-shooting, saving
you many hours of on-the-job labor.

TRAINING MEETS MODERN REQUIREMENTS

This course is in step with the progress of the television indus-
try. It is backed by RCA —pioneer in television development.
It is based on the actual experience of the RCA Service Com-
pany in servicing thousands of home television receivers. The

course is constantly being revised, improved and kept up-to-
the-minute. It will help you to a more profitable and productive
future in these ways:

PREPARE YOU to take the required technical examination
with confidence, in those areas that require a license or per-
mit to engage in TV servicing.

TRAIN YOU, if you are a serviceman in a non-TV area, to
become a qualified TV technician by the time TV comes to
your area. In TV areas, TV servicing has substantially re-
placed radio servicing as the chief source of income.

IF YOU ARE A QUALIFIED TV SERVICEMAN, it will keep you
in step with the latest industry developments including color
TV and UHF.

IT DEVELOPS the latent talents of installers into skilled
trouble-shooting TV technicians.

TRAINS MEN in radio-electronics with no previous servicing
experience to fill jobs as TV technicians, to win promotions
and better pay.

RCA INSTITUTES HOME STUDY COURSE
PLANNED TO YOUR NEEDS

You keep your present job in radio—television—electronics.
Inyour spare time, you study at home. You learn “How-to-do-
it” techniques with *How-it-works™ information in easy-to-
study lessons prepared in ten units. Cost of RCA Home Study
Course in Television Servicing has been cut to a minimum-
as a service to the industry. You pay for the course on a “pay-
as-you-learn™ unit lesson basis. You receive an RCA Institutes
certificate upon completion of the course. The RCA Institutes
Home Study Course in Television Servicing is approved by
leading servicemen’s associations.

i 1 Send for FREE BOOKLET

RCA Institutes conducts a resident school in New
York City offering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, Radio Broadcasting, Advanced Tech-
nology. Write for free catalog on resident courses.

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N. Y.
FEBRUARY, 1952

Mail the coupon—today. Get complete information on the RCA .,,_.-{_':p :
INSTITUTES Home Study Course in Television Servicing. Booklet yrric -‘;J
gives you a general outline of the course by units. See how f # % ‘%
this practical home study course trains you quickly, easily. Mail ar ..'%

coupon in envelope or paste on postal card. L ho oy,

MAIL COUPON NOW!

RCA INSTITUTES, INC,
Home Study Department, RE-252
350 West Fourth Street, New York 14, N.Y.

b

Without obligation on my part, please send me copy of booklet
“RCA INSTITUTES Home Study Course in TELEVISION
SERVICING.” (No salesman will call.)

Name I _ S
(Please Print)

Address. § S S

City__ Zone_____ State

e —_—————— ——



MALLORY u H F CONVERTER

The Mallory UIF converter is right for all your TV customers
because it can be used with any TV set. . . in any UHF broadeast
area. And it’s easy to iustall—no adjustments or connections to
make in the TV set . . . just connect power lines and antenna leads.

These Mallory features mean real customer satisfaction . . . real
sales for vou in the new UHF market—

® Reception of all UHF channels

® No sacrifice of VHF channels

@ Buili-in UHF antenna

@ [igh quality picture definition

@ Fast, easy installation
No larger than a small portable radio, the Mallorv UHF converter

is precision-built for long, trouble-free service. Get complete details
today on the Mallory UHF converter from vour Mallory distributor.

P.R: MALLORY ‘& CO., Inc., INDIANAPOLIS 6, INDIANA

oo L

Make

//
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{translation)

“‘BETTER FRINGE AREA RECEPTION
WITH WALSCO MODEL M ANTENNA"'

There's 0 magical difference iIn WALSCO Model M
Signal King performance almost anywhere. In

the fringe areas, or wherever weather is the
roughest, the Model M will out-perform,

out-last any competitive antenna.

Once you install .. that's all. No costly call-backs
that steal your profit. Model M is guaranteed
sturdier, more dependable in any climate.
Chromate-coated magnesium cross-arms have a
structural strength almost equal to steel, yet ¥,
lighter than aluminum. Positive corrosion resistance
even in severest weather. Elements are made of
high-conductivity, super strength aluminum alloy,
reinforced with Swiss “Permalum.” WALSCO

Model M is quality you can trust anywhere.

Walsco quality earned its reputation

WALTER L. SCHOTT CO.

3225 Exposition Place, Los Angeles 18, Calif.
Branch: Chicago 6, lllinois
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TELEVISION SERVICING

- « « Television and radio servicing differ significantly . . .

ore and more does the television servicing

industry recognize the important fact that—

while television servicing has its roots in the

methods of radio repair—it has major prob-

lems of its own. While the two run along roughly

parallel lines, they tend to diverge more and more as
time goes on.

When television first burst upon the radio servicing
industry a few short years ago, every radio technician
thought that his methods were adequate to service any
and all television receivers. It was soon found that such
was not the case. While it is true that you must have
a good radio foundation before you can hope to success-
fully service a television receiver, the problem is suffi-
ciently different that we must re-orient ourselves if we
are to succeed in television.

There was a time when the average service tech-
nician would prefer to remove a radio receiver from
the premises and service it in his own shop. This was
easy because the weight of the set usually was low. But
the weight of the average televiser—from 100 pounds
up—soon made this impractical, on account of the
heavy physical work entailed.

The large and successful television service organiza-
tions today remove fewer and fewer receivers from the
customer’s premises. This is because the cost of trans-
portation, the inconvenience to the customer, the truck-
ing—all of which are expensive and time-consuming—
make it no longer advisable or profitable. Hence, a large
percentage of our television sets now are being serviced
in the owners’ homes, with gratifying results. This
change in modus operandi necessitates a new approach
in service thinking.

One of the most successful servicing organizations
now dispatches its technicians equipped with up-to-
date servicing instruments, necessary tools, and re-
placement parts, so that almost any trouble or repair
that you can think of can be undertaken on the spot.
The same organization also found it advisable and
profitable to equip each man with large “prayer”
cloths, often bearing the organization’s trademark
stencilled on them. These protective cloths are spread
on the customer’s floor. They are large and heavy
enough so the flooring, rugs, or carpets cannot be
damaged while repair work is proceeding.

It then becomes a simple matter to work on the floor,
spread out all the equipment, tools, and parts, take out
the chassis, and service the set exactly as the technician
would do in his shop.

After the receiver has been tested and reassembled
and all the tools and parts put away in their cases, the
cloth can be rolled up without dropping anything on
the customer’s floor. It can be cleaned after the return
to the service truck.
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—— By HUGO GERNSBACK

All this makes a hit with the set owner who is im-
pressed by such routine, and it also brings repeat busi-
ness in due time, should the receiver go out of order
again.

We have been preaching for years that the day of
the untidy and careless technician is over. Today
people who have good homes want service with a
capital “S”. They frown upon anything that is not
shipshape and upon any sloppiness or ‘service
methods” which are apt to mar the floors, rugs, and
furniture. The customer will not object to pay a little
more for up-to-date business-like servicing, because he
can see that it is not just haphazard tinkering, but
well-planned, serious work.

Usually the better servicing outfits have uniformed
technicians who are neat and efficient and inspire con-
fidence. Such men will always be in demand.

The strange part is that modern, business-like serv-
icing is hardly more expensive than the inexpert, hap-
hazard type. A few dollars expended for large floor
servicing cloths will be repaid a hundred-fold by addi-
tional business and better prices for servicing.
Neatness is alicays cheaper in the end—the unkempt,
grimy service technician is usually more expensive to
himself, believe it or not.

Granted that the best electronic servicing equip-
ment is not cheap. On the other hand, it must be
realized, as we have said so often before, that the
service technician has only one valuable commodity to
sell—his time. He cannot possibly stretch the hours
but ke can make many more calls if he services the
television receiver on the spot. The time consumed in
transporting a heavy set to the shop and lugging it
back again is time lost forever. Besides, the effort and
the time loss is useless and costly. If you calculate all
the hours it takes during one year to transport radio
and television receivers from owner to shop and back.
and then compute your time at so much per hour, it
will be seen that for this money you can obtain an
extensive array of electronic servicing equipment.
This is a wise investment that will pay for itself over
and over, often even in a single year. Moreover, you
do not buy servicing equipment every year, either;
such equipment lasts a long time. From this it will
be seen that in the end it is much cheaper to invest
in worthwhile equipment.

We admit that it is not possible to service all televi-
sion receiver defects on the spot. But the percentage
of sets that must be transported is small and will
become smaller as time goes on. While it may not
always be possible to carry with you all replacement
parts—such as, for instance, picture tubes—it is much
easier, cheaper and quicker to go to the shop and pick
them up than transport the whole cumbersome receiver
twice.



ECENTLY a service technician

wrote a letter which asked, in

part: “Suppose a fire in my store

destroys TV and radio sets which
I have taken from customers’ homes for
repair? Am I liable for the value of
these sets to the owners? What if a
burglar breaks into my store at night
and steals sets belonging to customers?
Am I liable? Here’s another problem:
In a number of cases television service
companies have taken large numbers of
contracts at approximately $80 per
year, and have gone bankrupt within
the next few months. The unfortunate
radio owner who has let his televiser
be taken for repairs hears that his
service company has gone broke over
the weekend; he goes down to the now
bankrupt shop and finds that his set
has been cannibalized to repair others
of the same model, and that he has
neither contract nor working receiver.
Sometimes he doesn’t even find any
part of his set. What can a reputable
technician do to overcome this bad
situation?”

Avoid being negligent

Higher courts consistently hold that
a service technician never is liable for

sAttorney at Law, Cineinnati, Ohio

When Is

the technician

Are you liable if a burglar breaks

into your shop and steals the

sets left there for repair? How

about fire, windstorm, accident?

This article tells when you are

and when you are not liable.

fire loss, theft, or other damage to a
TV or radio set left in his shop if the
testimony shows that the loss did not
result from his negligence.

Here’s the legal rule for determining
whether a service technician is “negli-
gent”: Did the service technician, and
his employes, exercise the same degree
of care to safeguard the sets as would
have been used by other reasonably
prudent owners of service stores under
the identical circumstances? If the an-
swer is yes, the service technician was
not negligent and therefore is not liable
for the injury or loss to sets in his store
and owned by customers.

In the case of Reimers v. Peterson,
22 N. W. (2d) 817, the owner of a set
had left it in a service shop which
burned one night. The set was destroyed
and its owner sued the service shop
owner for damages.

Since the owner of the set failed to
convince the court that the fire started
as a result of negligence of the service
shop owner or his employees, the higher
court refused to hold the latter liable
for the loss. The court said:

“Defendant (service shop owner)
was not an insurer, and it then becomes
incumbent on the bailor (set owner) to
show that the bailee’s (service shop
owner’s) want of care co-operated with
the destroying cause.”

However, an important point of the
law is that a service technician cannot
be relieved from liability for theft, fire
loss, or damage to sets belonging to

By LEO T. PARKER*

customers where such loss does result
from negligence of the service techni-
cian, even though signs are posted
reading: “Not Responsible For Loss
of Merchandise or Sets Left In Our
Care.”

The law in this case agrees with
common sense and holds that a shop
owner or employee cannot evade his
obligation to use ordinary care and
good workmanship.

Technician's legal duty

Generally speaking, a service tech-
nician or owner of shop in which sets
are left for repairs must exercise ordi-
nary care by employing trustworthy
help and otherwise providing for the
safekeeping of sets left in his charge.

On the other hand, a shop owner is
not an insurer of TV and radio sets
stolen from the shop when there has
been no negligence on the proprietor’s
part. This rule applies even should a
thief be an employee of the person
operating the shop, provided the theft
occurs without the connivance or
negligence of the shop owner.

If proof establishes that a set was
taken out of a shop and used by an
employee, without the knowledge or
consent of the proprietor or service
technician, such proof, standing alone
and unexplained, is not sufficient to
make out a prima facie case for re-
covery of damages by the owner of the
set. The same law applies with respect
to other articles which may be stolen

RADIO-ELECTRONICS for
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LIABLE?

from the repair shop. (155 N. E. 533)

Hence a service technician is not
liable for any loss or injury to radios
or TV sets which could not have been
avoided by exercise of such care as
would have been exercised by other
“reasonably” careful and experienced
servicemen. On the other hand, courts
have held that if a service technician
keeps an employee who has stolen
radios or equipment in the past, he as
such employer is liable for theft losses,
although no direct proof need be given
that this particular employee stole the
radio or TV set in controversy.

How about a fire?

It is certain that if a fire destroys a
service shop containing customers
radios and TV sets the owner of the
service shop is not liable, unless the
owners of the sets prove to the court
that the fire started through negli-
gence of the shop owner. Such a situa-
tion may arise if the testimony shows
that the proprietor of the shop care-
lessly permitted dangerous combustible
materials to lie around.

In one case testimonv showed that
the proprietor left benzine in an open
container in his shop. An employee
ignited the benzine by smoking a ciga-
rette. The fire destroyed the customers’
sets and also spread to an adjoining
building.

The higher court held the proprietor
of the radio and TV service shop liable
for value of destroyed sets belonging

FEBRUARY, 1952

The service technician being threatened
is our veteran author, Homer Davidson.

to his customers, and also for damage
to the other building.

A recent higher court explained the
circumstances under which the owner
of a service shop is not liable for loss
of customers’ radio and TV sets. This
court said:

“A shopkeeper is not liable as an
insurer of the automobile left in his
possession unless he makes himself so
by the terms of his contract, nor for loss
of or injury to the goods due to an act
of God or of the public enemy, nor for
losses due to inherent defects in the
goods or other cases not due to negli-
gence on his part. He is required to
exercise ordinary care, by which is
neant that degree of care which ordi-
narily prudent owners of similar busi-
nesses are accustomed to exercise under
like circumstances.”

Reducing liability by contract

Contrary to common opinion, the
owner of a service shop may not by an
ordinary contract reduce his legal lia-
bility for loss or injury to sets, where
the loss results from his or his
employee’s negligence.

Posted signs, such as “Not responsi-
ble for loss or damage to radio and TV
sets,” have little or no effect to reduce
or eliminate the common law liability.

For instance, in the recent leading
case of Langford v. Nevin, 298 S. W.
536, it was disclosed that a proprietor
conspicuously displayed signs: “Not
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responsible for loss in case of fire or
theft.”

When the sets were stolen the owner
filed suit against the proprietor to re-
cover damages. The latter attempted
to avoid liability on the grounds that
t}_me owner had read the above-mentioned
signs.

However, the court held the proprie-
tor liable to the owners because the
testimony proved that the theft resulted
through negligence of the service tech-
nician in leaving his shop unlocked. The
court stated applicable law as follows:

“The language of the posted signs in
question here does not in express terms
provide for the exemption of the bailee
(shop owner) from the obligation to
exercise ordinary care to prevent the
theft . . . In cases of bailment having
the general aspects of this one, a con-
tract provision, which purports to
exempt the shop owner from liability
for loss due to particular causes, does
not in any respect exempt him from the
implied obligation of ordinary care
which his relation to the bailed prop-
erty, as bailee for hire, imposes upon
him,”

Degree of responsibility

It is important to know that a con-
tract is valid by which a shop owner
agrees to exercise a higher degree than
ordinary care, or he may contract to be
responsible for loss or damage occa-
sioned by any and all circumstances. In
such an instance, the contract is valid
because the customer is not deprived of
his legal rights, whereas an ordinary
contract relieving a shop owner of lia-
bility for damages resulting from his
negligence is against public policy and
roid.

However, a contract is valid and
enforceable if by its terms a shop
owner agrees to lower the service
charges in consideration of a customer
reducing the shop owner’s liability. A
contract of this nature is not against
public policy, because the customer
impliedly agrees to assume a greater
risk for the savings resulting from the
decreased charge.

Of course, the amount of the reduc-
tion of the service rates must be suffi-
cient to reasonably justify the customer
assuming the increased risk of loss or
damage to his property. In other words,
the courts look through the obscurities
of contracts of this nature which are
devised merely to relieve the shop-
keeper of liability without honest inten-
tions of saving the patron a reasonable
and substantial sum for assuming the
increased risks.

Acts of God

All courts agree that a service tech-
nician mever is liable for loss or damage
to merchandise or sets wholly caused by
an act of God.

An act of God is defined by the courts
as the result of an irresistible physical
force, such as lightning, storm, rain,
earthquake, ete., not caused by man,
and which is not preventable by human
foresight.

A court recently stated that whether
or not the owner of merchandise or sets
left in the care of a service technician
may recover damages depends upon
whether the loss resulted from an act
of God or the act of a human being for
whose negligence the service technician
is responsible. For example, if the serv-
ice technician leaves a valuable TV set
in such location that it is damaged by a
leak through a roof, he cannot avoid
liability by pleading that an act of God
caused the damage. This is true because
a service technician is required to use
reasonable prudence to foresee natural
results which may arise. However, if
lightning strikes the building and it
burns, the service technician is not
liable for any loss resulting to his cus-
tomer’s sets in the building.

Insurance policies

It is well-established law that an
insurance company is not responsible
for statements or promises made by
ordinary insurance agents, if the serv-
ice technician fails to read the policy
and complain to the company promptly
that the policy does not afford the
protection promised by the agent.

Be warned now that insurance poli-
cies do not protect equipment and sets
owned by customers if the policy con-
tains a clause which exempts property
“in charge of” the proprietor or shop.

For example, in Guidici v. Pacific
Company, 179 Pac. (2d) 337, the testi-
mony showed these facts: The owner,
named Palm, left his set in a service
shop for repairs. A mechanic through
negligence damaged the set by fire. The
proprietor of the store held an insur-
ance policy which contained a clause
stating that the policy did not cover
property of others when rented to,
leased to, in charge of, or transported
by the proprietor. The higher court up-
held the insurance company in refusing
to pay the loss.

Many service technicians and owners
of service stores pay insurance pre-
miums without knowing that actually
they are mot protected at all. (Moral:
Read your insurance policies.)

In the case of Milton Company, Inc.,
v. Travelers Indemnity Company, T1
N. E. (2d) 232, it was shown that the
Milton Company held a burglary insur-
ance policy. A burglary loss was dis-
covered on the morning of December 30.
The company’s officials neglected until
February 10 to notify the insurance
company of its loss. (An insurance com-
pany requires that notification of loss
be filed “as soon as practicable” after
the loss is discovered.) By the time
inventory could be taken and sworn
“proofs of loss” filed, more than two
months had elapsed.

The insurance company refused to
pay the loss and directed the attention
of the Milton Company’s officials to the
following clause in the policy: “Affirma-
tive proof of loss under oath shall be
furnished to the company within sixty
days from the date of the discovery of
the loss.”

The company filed suit, but the higher
court refused to hold the insurance
company liable, saying:

“It is established law that the failure
to file the required proofs of loss within
the time limit bars recovery unless the
failure is excused or unless it has been
waived.”

Relationship

All service technicians and proprie-
tors of service shops should know that
the legal relation between a service
technician and customer is that of
bailor and bailee. As previously ex-
plained, the service technician is not
liable, for loss or damage unless the
loss resulted from his negligence.
Therefore if the customer wishes to
recover from the service technician for
the loss of or damage to his set, he
must prove that the service technician
or his employees failed to use an “ordi-
nary” degree of care to protect same
against loss or damage.

However, this law does not apply to
a service technician who agrees to care
for merchandise or sets belonging to
any person not a customer. If a service
technician agrees to keep another per-
son’s property without compensation,
he is a “gratuitous” bailee who is liable
for loss or injury to the articles only
where he positively is grossly negligent.

Therefore, there is a fine line of dis-
tinction between a degree of care re-
quired of a paid bailee and a gratuitous
bailee.

For example, in a recent case,
Sanders, 286 S. W. 926, it was shown
that a thief stole merchandise from a
store, including a radio which had been
left with the proprietor by its owner.
The owner instituted legal proceedings
against the store owner to recover
damages.

The court held the store owner not
liable since the testimony proved that
the owner of the set had left it with the
store owner for safekeeping only.
Therefore, it is quite apparent that a
service technician is legally expected
by law to exercise only a slight degree
of care in safeguarding TV and radio
sets against injury or loss, where he
receives no remuneration.

May furnish bond

Reliable service technicians and pro-
prietors of service shops may very
successfully combat the effects of bad
experiences of customers whose sets
have been cannibalized, or who have
paid for a year’s service only to later
learn that the service company is bank-
rupt and has discontinued business.
This result may be attained by having a
bonding company issue a bond which
guarantees fulfillment of the service
technician’s or shop owner’s contracts.
The possessor of such a bond not only
may display it in his shop, but also may
inform of it in his advertisements. A
bond of this nature absolutely protects
customers.

—end—
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Reads directly

from zero to

50,000 cycles

By H. 0. MAXWELL

OME time ago, we began a series
of experiments to determine the
relative stability of various self-
excited oscillators and the effec-
tiveness of different types of reactance
modulators to be used in a.f.c. cireuits
and TV sweep generators. To measure
frequency drift and deviation under
modulation, we used a BC-221 fre-
quency meter, an oscilloscope, and a
communications receiver. The oscillator
and BC-221 signals were tuned in the
receiver and the audio heterodyne out-
put was fed into the vertical amplifier
of the scope. Changes in oscillator fre-
quency caused a change in the number
of cycles which appeared on the scope.
We soon found this system too slow
for accurate measurements. Further-
more, measurements were affected by
instability in the receiver and scope. In
looking for a faster and more accurate
method of measuring the instantaneous
frequency of an oscillator, we decided
to try a direct-reading frequency meter.
This frequency meter, covering from
zero to 50.000 cycles, was developed
from a basic circuit (featuring charg-
ing capacitors, diodes, meter, and shunt
resistor) which appeared in the Janu-
ary, 1945, 1ssue of Electronics maga-
zine. The complete frequency meter cir-
cuit is shown in Fig. 1 and the con-
structional layout in the photos.

Theory of operation

The basic idea of using high speed
switches (or square waves) to charge a
capacitor and discharging it through a
suitable metering circuit may be readily
grasped by the following analogy.

In Fig. 2, consider S1 and S2 as com-
mutators on a revolving shaft with S1
being displaced 90 degrees from S2.
When the shaft is in the position shown
at “a”, capacitor C is placed directly
across the battery E and the charge on
C is the product of voltage and capaci-
tance or E X C. When the shaft revolves
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to the position at “b”, the capacitor dis-
charges logarithmically through the
meter M and resistor R. In this circuit,
the average current through the meter
is a function of E and C so the current
through the meter is limited by the
meter resistance and the series
resistor R.

Since the resistance in the charging
circuit “a” is limited to the internal
resistance of the battery—a very low
value—the capacitor charges instanta-
neously. The meter resistance and se-
ries resistance R cause C to discharge
logarithmically as long as the brushes
are on commutator S2. Therefore, the

charge remaining on C at the instant
that S2 moves away from its brushes is
determined by the speed of the shaft. If
the time constant of RC is long com-
pared with the time that the brushes
remain on S2, the current through the
meter will not drop to zero. Instead, it
will read the average of the discharge
currents for each pulse applied to C.

The complete circuit

The circuit of the complete instru-
ment is shown in Fig. 1. The 6AC7 and
6V6-GT amplify the incoming signal
and produce square waves by grid-
cutoff and plate saturation. These
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Looking down from the rear of the frequency meter. The
sides and top have been removed. Follow the placement
of the major components to minimize hum and feedback.
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Placement of the under-chassis components is shown in this
view. The front lip of the chassis is fastened to the front
panel by the pilot lamp assembly and binding post screws.

square waves correspond to the direct-
current pulses produced by the com-
mutator S1 in Fig. 2. Patterns 1, 2, 3,
4, and 5 in Fig. 3 show the wave forms
at the 6AC7 grid, 6ACT plate, 6V6-GT
grid, 6V6-GT plate, and meter,
respectively.

When the output of the 6V6-GT goes
positive, the charging capacitor (Cl
through C6) charges through diode D1
of the 6H6, R8, and the output imped-
ance of the 6V6-GT stage. Because the
time constant of the charging circuit is
always much less than one-half the
period of the input signal, the capacitor
charges to a voltage El which is equal

to Ep-Eb-Ed
where
Ep = the amplitude of the positive
half-cycle,
Eb = the bias on the cathode of D1,
and
Ed = the minimum voltage required

for conduction in D1.

During the negative half-cycle of the
input square wave, the capacitor dis-
charges through D2, the meter M, and
the output impedance of V2. The time
constant of the discharge circuit is de-
liberately made much smaller than half
the period of the input signal F, so the
voltage E2 which remains on the ca-
pacitor at the end of the discharge
interval is

En 4 Ed
where En is the amplitude of the nega-
tive half-cycle and Ed is the minimum
voltage required for conduction in the
diode.

The total

charge which passes

through the meter is C(El - E2), there-
fore the current through the meter for
any input frequency F is equal to:
FC(Ep-En-Eb-2Ed).

Since the 6V6-GT clipper-amplifier and
diode D1 are operated from a regulated
supply, Ep, En, Eb, and Ed are inde-
pendent of line voltage and the meter
current is directly proportional to F
and C.

This instrument is operated with one
control, a four-circuit, nine-position
rotary switeh. Section S1-b is in series
with the primary of the power trans.

former. This circuit is closed in all
positions except the first—the OFF
position.

Section S1-a is in the input circuit. In
positions 2 through 7, the control grid
of V1 is coupled to the input terminals.
When the selector is in positions 8 and
9, 60- and 120-cycle voltages respec-
tively, are tapped off the power supply
and fed to the input of V1. These sig-
nals are used to check the calibration and
to assist in restoring calibration when
the 6H6 and 0D3 are replaced. Sections
S1-¢c and S1-d switch charging capaci-
tors and meter shunts simultaneously.

Calibration

To calibrate the meter, adjust the
bias control R1 so the current through
the meter is 500 microamperes at a
frequency approximately 60% of the
full-scale frequency on any range, then
adjust the corresponding meter shunt
R2 through R7 for correct calibration.
This adjustment is simplified by set-
ting the selector to position 9—the 120-

CYCLE TEST position. Adjust R1 to bring
the meter to 500 microamperes and R2
to drop the reading to 300. The remain-
ing ranges are adjusted by feeding in
known frequencies and adjusting the
shunts for correct readings.

Individual linear scales can be drawn
for each range; however, we find it
easy to use Table I to interpolate the
meter readings in terms of frequency in
cycles per second.

Construction

If you guard against stray 60- and
120-cycle pickup from the power supply

!
r

e

Fig. 2—Electromechanical analogy of
the operation of the audio freqmeter.
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a g-Lune tuhea-radxo-frequency kit. That
kit took somc of the starch out of me
when it came. The diagram for as
sembling it looked like hen tracks.
Furthermore, we had no a.c. linec on
the farm. The equipment the 4chool
lent me operated on a 6-volt battery.

I put away my kit and dug into my
lessons again. They began to get easier
to do and harder to put aside when I
would have to go back to bed. I could
not yet sit in my wheelchair all day.
That little old radio kit never did get
assembled, but it was responsible for
my first real repair job. Our family
radio stopped performing and developed
a terrific hum. I didn’t make any brags,
but, when Mom and Dad were away, I
tackled the thing. My two kid bhrothers
gave me a lot of advice and discourage-
ment. I took the electrolytic capacitor
out of the kit, and, by sheer luck,
bridged it across the old capacitor. The
old radio snapped back into action. I
knew I was in business then. The kid
brothers changed their tune and began
to credit me with a little sense; they
were as proud as I was. My luck hasn’t
always been that good; a lot of jobs
have taken more time and brain work,
but that first real repair job told me
[ could make my own living! It was a
grand feeling.

However, my troubles weren’t all
over. The lessons could still stop me cold
for days. Reading how things worked,
sounded, smelled, and tasted was a lot
different from the real thing. After that
firs: repair job, though, I never thought
of quitting.

Word got around the neighborhood
and town that I was a smart hand with
a radio, and the neighbors began bring-
ing their ailing sets to the farm. I fixed
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iouse was ready. I was in business

every hour I could stay out of bed.

My strength improved and so did my
skill and confidence. I was really pulling
my own weight. My customers were
satisfied, and I was no longer dependent
upon my parents. My customers kept
insisting that I could fix anything; so,
in 1948, I took another correspondence
course—one in appliance servicing this
time. I became the town fix-it man. So
far, I've handled anything and every-
thirg in broken gadgets anyone has
brought to me.

There are three television sets in
town, including my own. I feel that
television servicing and I are growing
up together here in Puxico. By the time
there are TV sets and stations enough
to make television really practical here,
I should be in on the ground floor. My
own set has paid off in the things it
has taught me.

I haven’t invested too much in tools
and equipment for my shop because
I’ve built most of it from kits. It's
cheaper like that and pays off two ways;
I get the equipment and also the know-
how gained from building it. This gives
me tools cufficiently accurate for my
requirements and allows me to have
more than I could otherwise afford.

In some ways, my old wheelchair has
helped business. People here have more
time to bring in their repair jobs after
work, and I'm always on hand then.
I'm not likely to be out loafing; so I
get busy on jobs as they come in. I try
to keep my reputation as a fast repair
man. I'm still in business, self-support-
ing, and learning more and more all
the time.

—end—
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form at its best. The Little Woman
gave her blessing to the project, since
she haj always complained of having
to readjust our indoor antenna each
time she switched channels.

We bought a double-V and prepared
to install it. Recalling that most of
the neighbors can’t get channel 13, and
that the service contractors have stated
that the ghosts and snow are common
to our neighborhood, we determined to
find out how this tied in with the in-
stallation methods. The first step was
to survey our roof with the “Roof-Top
Televiser” (Rap1o-ELECTRONICS, Octo-
ber, 1949).

No particularly hot spots were found
but we were startled to find that the
average signals were stronger on all
channels when the antenna was ori-
ented about 75 degrees off the line of
the others on adjacent roofs. Tuning
the televiser to channel 13, we found
that the test pattern of WATV com-
pared favorably with those of WCBS
and WNBT on channels 2 and 4, re-
spectively. The final installation was
oriented toward the more distant
WATYV and WOR, and resulted in ex-
cellent reception from these, as well as
the Empire State Building stations.

Since our installation and tests prove
that it is possible to get good signals
on all local channels, we wonder why
many service contractors do not in-
struct their men in orientation tech-
niques and supply them with signal
field-strength meters, telephones, or
other devices needed for a good instal-
lation. Certainly the expense of call-
backs, answering complaints, etc. must
exceed the initial cost of the instruction
and equipment required.—R, F. 8.



Convenience the Keynote

E drew up the plans for this
after a careful study of the
good and bad features of
service benches. One of the
bad features noted in all benches was
the lack of provision for holding the
schematic diagram of the set under
repair. Usually it is placed on top of
the bench (taking up valuable working
space) or spread out on another bench
somewhere in the shop, or even held in
the technician’s lap. A pull-shelf has
been built into this bench for diagrams
or service manuals. It is located over
the top left-hand drawer; it is 17 inches
wide, and will pull out a full 30 inches.
Servicing an individual test instru-
ment when several are built into a
single panel is inconvenient, and the
whole bench is tied up until the repairs
have been completed. Individual panels
are provided for all built-in instru-
ments on this bench. This system of
mounting test equipment eliminates the
expense and time of installing a com-
plete new panel if instruments of dif-
ferent dimensions are later used in-
stead of the original ones.
Oscilloscopes usually take up a large
part of the bench’s working area, as
the shelves of the instrument panel are

*Tampa, Florida

By C. R. ASKEY*

seldom deep enough to hold the average
scope. By building the top shelf 18
inches deep, plenty of room is provided
for most oscilloscopes. (The lower shelf
and sides of the instrument panel are
only 15 inches deep, giving the bench
top three additional inches of depth.
Most service benches are short on a.c.
outlets. It is often necessary to dis-
connect some piece of test equipment—
or even the soldering iron—to plug in a
set to be checked. All foreseeable future
requirements in this respect have been
token care of by providing 20 a.c. out-
lets behind the instrument panel, plus
one duplex outlet each from the Variac
and isolation transformer, and five du-
plex outlets for plugging in sets, the
soldering gun, and portable test equip-
ment. One additional duplex outlet with
its separate on-off switch is mounted
under the bench for the vacuum cleaner.
This adds up to a grand total of 36 out-
lets. Some technicians might consider
this excessive—but so far no one using
this bench has griped about not having
enough a.c. outlets!

A vacuum cleaner is mounted out of
the way under the bench, with the hose
in an easily reached position.

The bench top, which is covered with

%-inch tempered Masonite, measures
42 x 72 inches, leaving a 27 x 72 inches
clear working surface, after allowing
for the instrument panel. This gives
ample room for TV work, while leaving
the instruments within easy reach.

Two cabinets are located under the
bench, each containing two § x 17 x 30-
inch drawers, plus a 17 x 17 x 30-inch
storage bin.

The legs and instrument panel are
fastened to the top of the bench with
wood screws. The drawer cabinets are
likewise secured to the legs, which al-
lows the entire unit to be disassembled
in a few minutes if it must be moved
through a narrow doorway.

A duplicate set of tools similar to
the ones shown mounted in the tool box
cover are available in the top right-
hand drawer. The tool box and portable
meter are used on outside calls.

The top shelf of the instrument panel
contains the following: capacitor check-
er, TV alignment generator, oscillo-
scope, v.t.v.m. audio sine and square
wave generator, and cross-bar TV gen-
erator. The lower shelf contains a com-
bination TV marker and standard signal
generator, signal tracer, 6-volt d.c. pow-
er supply, a.c. power panel, resistor
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ECENTLY a number of the larger

television manufacturers agreed

to install highpass filters in re-

ceivers already sold by them, if
they are subject to certain types of
interference. These filters are to be
installed at no cos* to the set owner, but
it is stipulated that the interference
must take place during operation of a
licensed amateur station, and must be
due to insufficient intermediate fre-
quency rejection by the receiver’'s front
end.

It is encouraging indeed to see that
the manufacturers are beginning to
recognize what is probably the most
important cause of TVI complaints:
insufficient i.f. rejection. Nearly every
television owner at one time or another
has had his reception ruined by this
type of interference. When it occurs,
the viewer cannot switch to another
program, because the interference is
equally bad on «ll channels.

Televisign interference may be on
three frequencies (in present-day super-
heterodyne TV receivers). These are
the real frequency (that to which the
receiver is tuned), the image frequency,
and the intermediate frequency. Any
interfering signal of the frequency to
which the set is tuned will cause inter-
ference which can be suppressed only
at the source. The image and interme-
diate frequencies are problems for the
receiver manufacturer.

Considering reception on all channels
and interference on a percentage basis,
the interference due to inadequate i.f.
rejection will be far greater than that
due to inadequate image rejection. The
chief victims of this receiver design
defect are the licensed amateurs and
physicians and hospitals operating FCC
type-approved diathermy. Indeed, it is
surprising that the agreement referred
to at the beginning of this article men-

*Radio Engineer, FCC, New York City.

tions only amateur interference. It
would be of much greater service to the
television-viewing public if it included
any television interference due to in-
sufficient i.f. rejection, regardless of
the source of the interfering energy.

The doctors' dilemma

The diathermy-using doctor is in a
particularly bad situation, since he finds
that in changing over from obsolete and
no longer legal apparatus to the new
FCC type-approved equipment (which
operates on a frequency of 27.12 mc)
he apparently creates much worse in-
terference. In one case, the physician—
on the advice of his service technician—
directed the distributor from whom he
had bought his type-approved dia-
thermy equipment to take it back.

Naturally, the distributor informed
the New York FCC office. The doctor’s
position was clear: “I am not one of
those persons who want to operate on a
particular frequency,” he stated. “All
I want is diathermy. I ordered equip-
ment supposed to work according to
FCC regulations, and my neighbors
tell me that instead of interfering occa-
sionally on channel 2, I am ruining all
their TV programs! Now I am just a
physician. I don’t intend to take a post-
graduate course in electronics and
diplomacy when I am operating equip-
ment in compliance with FCC rules and
regulation.”

The doctor’s situation is a serious
one. He may be assured that his equip-
ment is in good order and operating
correctly. Yet he realizes that the bad
feeling created by breaking up his
neighbors’ television programs can do
him harm professionally and socially.
His older equipment, operating in the
region of 30 mec, created severe inter-
ference on channel 2 (second harmonic
of 30 mc), but little or none on other
channels. It was far enough in fre-
quency from most television if.s to

cause no i.f. interference. But his new
27.12-mc¢ equipment rides through on
all 25-me i.f. receivers which do not
have good i.f. rejection.

The amateur operator

The licensed amateur finds himself
in the same predicament. He too is
operating equipment which must meet
FCC specifications. Most amateurs have
accepted the challenge of television and
have made an honest and sincere effort
to resolve the problem. A great many
amateur clubs have formed committees
to assist the service technician and the
televiewing public to clear up the con-
fusion associated with certain types of
television interference. The “Dallas
Plan” in which a committee formed by
amateurs, service technicians and rep-
resentatives of television set manufac-
turers or dealers cooperate in these
efforts, is especially worth mention.
Originated by amateurs of Dallas,
Texas, it is spreading to other cities
throughout the country, with the en-
couragement of the FCC.

The amateurs have been doing this
work on their own time and at their
own expense. But at this point it might
be well to remember that there are
limits to the patience of a neighborly
amateur or a good doctor. When an
amateur demonstrates that he can oper-
ate his transmitter without interfering
with a television receiver in the same
room it is ridiculous for the service
technician to advise a television owner
down the block that the fault is with
the amateur transmitter. The same goes
for type-approved diathermy. In such
cases the fault is solely with the re-
ceiver, and this fact should be made
known to the public. The problem can-
not be solved amicably without the
cooperation of the manufacturer and
service technician and unless the tele-
vision set owner thoroughly under-
stands the situation.
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In performance the rhombic gives
the greatest gain of all devices tried,
but its high directivity narrows its use.
It was beamed particularly for chan-

Fig. 6—The directive rhombic antenna.

nels 4 and 7 which were already located
on the Empire State Building.

The search for channel 11 cortinued.
A simple dipole cut for the high band
was constructed. Two sections of flat
curtain rod were cut to 14 inches length
and mounted on a lucite separator for
this antenna. Then the dipole was
mounted on the mop handle, and search
begun. This probing revealed a very
strong area right in the center of the
bedroom door, showing that v.h.f. waves
are no respectors of persons. An equally
good spot was finally located at the top
of a small hall with the dipole diagonal-
ly away from the wall (Fig. 7). A wire
bracket was constructed to hold the
dipole, and the position was carefully
checked for minimum ghost on the TV
screen. Adjustment was very critical
but highly successful.

With three separate fixed antennas,
each highly effective on specific chan-
nels, the lead back to the set was sim-

FEBRUARY, 1952

1S usea to match this line close to the
set. Match was made for maximum gain
on channel 11, the goal of the long
search.

Just to show that there may be many
a slip twixt the TV set and the antenna:

One phenomenon was very puzzling
for a while. Ghosts would appear when
the TV set was returned to the living
room after working perfectly when
close to the fixed antennas. These were
found to be originating in the long lead
from the bedroom hall and were due to
the lie of the line. They were worked
out, again by using the TV screen as
monitor. Changing the position of the
line a few inches here and there along
the wall near the set cancelled the
ghosts.

And this is the moral

What all this proves is that some-
where in the house there are clear
signals waiting to serve you with good
TV reception. If you are haunted with
ghost images, take another look. A

properly matched line, a good antenna
system—plus plenty of patience—will
exorcise your ha’nts!

—end—

Fig. 8—Switch for the bedroom network.
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weather conditions will bring signals
up nearly to the best summertime lev-
els, but the in-between periods will be
characterized by poorer reception than
at any other season of the year. Dur-
ing the odd periods of good sporadic-E
dx more and more reports of co-channel
interference have been coming in from
the field. This takes the form of shad-
owy figures and squares drifting across
the picture of a local station. It is
usually associated with sensitive TV
sets operating with efficient antennas.
The service technician is often obliged
to reduce the signal input to the set to
lessen the local interference.

The variations in fringe-area recep-
tion associated with weather changes
will be easy to anticipate for two to
three days in advance. Signals will be
at their lowest levels in the cold windy
weather that is often encountered at
the start of a cold wave. They will be
at their best as a period of fair cold
weather begins to moderate, and sleet,
rain, or freezing rain is in prospect.
It is at this season that the effects of
weather on v.h.f. propagation are most
clearly defined, and the late winter and
early spring make a good period for
the dx enthusiast to develop his weather
and propagation know-how.

February is a prime month for au-
rora borealis observation, particularly
in the more northerly portions of the
country. Some of the most pronounced
ionospheric disturbances ever recorded
have occurred in the latter part of
February. To observe the effects of
aurora on TV reception you need a
rotator, if your array is not already
aimed in a northerly direction. This is
a phase of wave propagation that is
still little understood. Observers can
help to advance our knowledge by keep-
ing a close watch on TV reception dur-
ing aurora periods and reporting their
results in detail.

—end—
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Fig. 3—Oscilloscope patterns showing
the waveforms present at various sec-
tions of the circuit. Note that the polar-
ity of the trace depends on the number
of stages in the scope. The upper and
lower halves of the trace may be shifted
right and left by varying the phasing
and fine sweep-frequency controls.

the instrument will be as easy to con-
struct and place in operation as a sim-
ple audio amplifier. The power trans-
former and filter choke are at the rear
of the chassis, well removed from the
input terminals. The charging capaci-
tors Cl through C6 were originally
placed directly on a section of the
switch, Here, they picked up hum volt-
ages and caused feedback between input
and output circuits. This difficulty was
eliminated by wiring the capacitors to-
gether, fitting them with color-coded
leads, and mounting them in a National
type RZ coil shield. With this change,
the instrument became absolutely reli-
able on all ranges, and performed well
on all input voltages ranging from .05
to 300 volts r.m.s.

This unit may be constructed on any
convenient chassis; however, if you
wish to duplicate this cabinet and chas-
sis, the construction details are shown
in Fig. 4. Your local tinsmith can do
the joh for a few dollars. If he does not
have the equipment for punching the
ventilating louvres, you can have him
cut a suitable slot so you can insert
ready-made louvres. Or you can huild
the device to fit in a case you may have

Table |
Switch Range Scale
position {cycles) multiplier
[} OFF OFF
2 0-200 Divide by 2.5
k) 0-500 Multiply by |
4 0-2,000 Multiply by 4
5 0-5.000 Multiply by 10
I3 0-20 000 Multiply by 40
7 0-50,000 Multiply by 100
8 60-CYCLE TEST Divide by 2.5
9 120-CYCLE TEST Divide by 2.5
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handy. Slight changes in layout should
not affect the performance noticeably,
especially if they are not in the direc-
tion of making the unit smaller.

Operating the meter

This audio frequency meter having
only one control and one set of input
terminals, non-technical personnel find
it much simpler to operate than the
average multimeter. Normal variations
in line voltage do not effect the ac-
curacy of performance of the instru-
ment because the critical voltages are
stabilized by the 0D3 voltage regulator
tube. Signal voltages may vary from
below 1 volt to above 300 volts without
affecting accuracy.

To use, simply connect the input
terminals to the signal source through
shielded cable. Be sure that the braid
connects. to the grounded terminal of
the meter. Rotate the selector switch on

If the indication is in the lower one-
quarter of the scale, switch to a lower
range which brings the needle into the
upper half of the scale. Calibrate the
meter directly or interpolate the fre-
quency by using Table 1.

We wish to acknowledge the invalu-
able aid of Donald St. Clair who de-
signed and constructed this frequency
meter from the basic counting circuit.

Materials for Frequency Meter

Resistors: 1—200 ohm and 6—500 ohm, wire-wound
potentiometers with slotted shafts; |—680, 1—2,200,
2—100,000, 1—150,000, 2—220,000, |—510,000 ohms, Y/,
watt or larger; 1—3,000 ohms, § watts; 1—100 ohms,
10 watts; 1—5,000 ohms, 25 watts.

Capacitors: 1—.0004, |—.001, |—.004, 1—.01, 1—.04,
4—0.1 uf, 600 valts, paper; |—Ié uf, 25 volts; 4—20
uf, 450 volts, electrolytic.

Miscellaneous: I—rotary switch, 4 poles, 9 positions;
2—terminal assembly (National type FWH or equiv-
alent); |—coil shield (National type RZ or equiva-
lent): |—meter, 500 ua d.c.; 1—choke, 12 henries,
100 ma; |l—power transformer, 300-0.300 v.a.c., 100
ma, 6.3 volts, 3 amp; |—6AC7, |—6Hb, 1—6V4-GT,
I—0D3/VYRI50, |—6X5-GT tube; sockets, pilot lamp
assembly, hookup wire, sockets, terminal strips,
hardware, etc.

the panel until the needle comes to rest. —end—
83 " &2
e 58 e ¥/ " 8 ]
[ T — 1|
' ————— M N T T T T M- -
i FRONT : H BOTTOM : REAR I
i ! 1
KCENTER OF METER HOLE : 4 ! |
' Y | ! 1 s 1]
Lzwe 7T | | |
| !
[} 3 | ] |
! l ] : ] 1
! 1 BEND UP ALL FLANGES | i
oA A E R AN /NN T ———— el el &
T
n DIMENSIONS IN INCHES
LEFT SIDE
)
et £ . NpE— I
ToP
9-3/4 ]
———_xBeMODOWN_ ] +
RIGHT SIDE
)
X
—_— 1
' Coenowp ' '
[ ; :
| .. d
' cHASSIS S22 6172
FRONT | DECK { REAR :
1 | |
] BEND UP | |
- _ — - = e 1
24 | 9-172 (7|
e e

Fig. 4.—Patterns for duplicating the case shown in the photographs. Study all the
photographs and the drawings above hefore starting in to cut or bend the metal.
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The author goes over a 10-inch TV set at his service hench.

MAKE my living repairing and sell-

ing radios and electrical appliances.

I have a one-man shop in a little

town. I make a living for myself,
and I have managed to pay some pretty
stiff doctor and hospital bills. Lots of
fellows have done that; so it’s not ex-
traordinary in itself any more than there
is anything extraordinary about my
shop. The thing that interests people is
that I do my work in a wheelchair, when
I’'m not sitting on the floor wrestling
the innards out of a big cabinet model.

I learned my trade while flat on my
back. That was not the half of it. I had
to figure out things strictly on my own.
You see, in Puxico, Missouri—that’s my
town—there are fewer than eight hun-
dred people, and advanced technical
electronic know-how is sort of scarce.
I lived in the country then, so experts
didn’t happen along very often. When
my brain was too fuzzy to see through
a problem, my hands had to work it
out.

I always had most of my brains in
my hands, anyway. When I was a boy,
motors, clocks, cars, and radios were
the things I liked best. When I was a
high school freshman I had a science
teacher who let us build electric motors

Mr. Cookson has proved by his
experience that formidable
obstacles plus courage and

tenacity equal achievement!

| WHEELCHAIR

SERVICE
SHOP ... oo

instead of taking examinations. When I
was learning about radios the hard
way, I blessed that teacher.

But, to get back to the beginning, I
might never have been in this business
if T hadn’t come to the wheelchair stage.
Back in 1944 I was a junior in high
school, and when anyone asked me of
my future plans, I said I was headed for
the Air Force. Pilot, radioman, mechan-
ic, or whatever, they all looked good
to me. A lot of boys felt that way then,
and I was going along toward finishing
high school and making that try for
the Air Force when my ambitions got
changed for me, abruptly and perma-
nently. A friend and I got enough
rationed gasoline ahead to have a Sat-
urday night date complete with an auto
trip out of town. Bad luck caught up
with us, and, when the dust had settled,
I had been thrown clear of the wrecked
car, and something had happened to
my legs.

The doctors told my parents I had a
bone splinter in my spinal cord, and
there was nothing they could do about
it. I had walked my last step and there
I was. My folks heard that a lot of
times before they finally brought me
home. They didn’t give up easily, but

finally they had to. I was seventeen,
with not much future before me, I had
a pair of hands that liked to make
things work and three years of high
school education.

I was hurt in the spring, just before
the end of the school year. By the fol-
lowing fall, I had decided one thing. I
wanted my high school diploma. I
wanted to graduate with my class. Some
of my teachers were not so enthusiastic
about that idea of mine. It’s a small
school, and the teachers knew their
students pretty well. I guess they knew
I hadn’t ever been the quiz-kid type.
They were afraid I would get discour-
aged trying to do senior work by myself.
As I said, our school is a small one and
doesn’t have such services as home
tutoring for handicapped pupils. I
would have to do the job on my own.
They did their best for me, though. I
got that diploma, and I learned more
that year than any year of my school
life.

While I was still finishing my high
school work, a Raleigh salesman called
on my mother with his line of condi-
ments and flavorings. He found that I
liked radios and mechanics in general
and promised to bring me a book on

RADIO-ELECTRONICS for
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and capacitor substitution panel, 7- and
9-pin miniature tube pin straighteners,
a tube tester, crystal-controlled signal
generator, and a master circuit-breaker
panel.

The master circuit-breaker panel con-

tains a l-inch pilot light assembly and |

a 20-ampere switch-type circuit breaker
which also serves as an on-off switch
for the entire bench.

The a.c. power panel contains a 7.5-
ampere switch-type circuit breaker, a
7.5-ampere Variac, a 5-ampere isolation
transformer, a 0-500 a.c. wattmeter, a
0-150 a.c. voltmeter, and two duplex
a.c. outlets. The Variac feeds one duplex
outlet and also the 6-volt d.c. power
supply. The isolation transformer feeds
the other duplex outlet.

The resistor-capacitor substitution
panel contains 10-, 100-, 1,000-, 10,000-,
100,000-ohm, and 1-megohm, 2-watt re-
sistors, and .05-, 0.5-, 8-, 16-, 30-, and
80-uf, 600-volt capacitors.

The oscilloscope was modified by add-
ing two additional vertical amplifier
stages (giving a vertical sensitivity of
0.01 v/inch), a vertical sweep circuit,
and a Z amplifier. By applying a video
signal to the Z input terminals, and
syne voltages to the appropriate inputs,
a picture may be viewed on the ’scope
tube.

The signal generator was selected
with the intention of converting it to
serve also as a TV marker generator.
The large amount of dial travel makes
it ideal for this purpose. An additional
band covering 20 to 30 mc was added
to the original circuit. It spreads com-
pletely across the dial. Another oscil-
lator with a 20-position fixed-frequency
selector switch was added, providing
fixed frequencies of all the present TV
video carriers, plus i.f. frequencies of
4.5, 25.75, 26.1, 26.25, 26.4, and 26.75 me.
Two spare positions are available for
future needs. The outputs of the two
oscillators may be used together or in-
dividually.

Before purchasing the materials for
the bench, it is advisable to plan the
finished bench around the equipment
which you have on hand or plan to pur-
chase in the near future. Arrange and
rearrange your equipment to determine
which layout is most convenient to use.
After settling on the layout, check its
dimensions and compare them with
those of the bench. Don’t forget to leave
space for service manuals if you like to
have them on the bench where you can
get at them without moving. After de-
termining the space you need, it is a
simple matter to add a foot or two to
the length of the bench. The materials
are sufficiently heavy to permit this
without complicating the construction.
The extra area under the center can be
used for storing record changer racks
and other bulky items of this type. If
the shop is well lighted a single goose-
neck lamp may suffice on the bench.
However, if the area is fairly dark, it is
advisable to install tubular lighting fix-
tures over those instruments whose
dials are often obscured.

—end—
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PRACTICAL CODAN CIRCUITS

ENSITIVE modern receivers,
equipped with automatic volume
control, can bring in almost any
station on earth, and give about
the same audio output for any station,
whether it is 1,200 feet or 12,000 miles
from the receiver. Many such receivers
are advertised to have, and actually
attain, “maximum usable sensitivity.”
When no carrier is being received by
such a “hot” receiver, the a.v.c. voltage
is minimum, and the sensitivity maxi-
mum. The later stages amplify and
deliver through the speaker all the
electrical noise produced by the first
tube, augmented by miscellaneous ran-
dom electrical disturbances in the cos-
mic vicinity of the receiver. Some of
these may originate beyond Alpha
Centauri.
Because receivers equipped with a.v.c.
are most sensitive when no carrier is

Fig. 1—Relay Codans. Top (a) is a fixed
type; lower has an adjustable threshold.

being received, the speaker is not silent
when the carrier is interrupted either
by cessation of the transmission or by
detuning, and the speaker emits, during
intervals of no carrier, a high-pitched
random noise almost as loud as the sig-
nal that was being received. Such noise
is irritating to all listeners in the vi-
cinity of the receiver, and produces
much auditory fatigue in the operator.

Devices for eliminating such noises,
usually known by the generic term
CODAN (Carrier operated device, anti-
noise), were developed by the Bell Tele-
phone Laboratories almost two decades
ago!, and have been performing satis-
factorily in commercial equipment for
more than a decade. Terman?, of course,
also mentions the device.

The ordinary codan is a relatively
simple device. It consists of a control
tube and a controlled device, such as a
relay, a neon bulb or another tube.

By RONALD L. IVES

Perhaps the simplest codans consist
of a triode and a relay. Two similar
relay codans, one with fixed adjust-
ments, and the other adjustable, are
shown in Fig. 1. Operation is simple.
In Fig. 1-a the triode draws enough
plate current to operate the relay when-
ever the a.v.c. voltage is low. When the
a.v.c. voltage rises to a sufficiently high
(negative) value, the plate current of
the tube falls below the drop-out limit
of the relay and the contacts open,
thus removing the short across the loud
speaker.

When the a.v.c. voitage falls to a
definite low value, the plate current of
the triode rises to the pull-in point of
the relay, and the speaker is silenced.
Because the pull-in current of a stand-
ard relay always exceeds the drop-out
current, the “on” and “off” a.v.c. volt-
ages will not be equal.

Minor adjustments of this codan may
be made by changing the tension of the
relay spring. Major changes can be
made by changing the plate voltage, or
by substituting a triode with different
characteristics. An a.v.c. voltage ex-
ceeding about -2 is needed for depend-
able operation of a codan of this type,

constructed with standard radio com-

ponents throughout.

Circuit of a relay codan in which the
operating point can be adjusted within
wide limits is shown in Fig. 1-b. Here
the control voltage, applied to the grid
of the triode, may be varied from zero
to maximum by adjustment of the grid
potentiometer. This must have a high

Fig. 2—Codans of the neon-tube type.

value to prevent loading the a.v.c. cir-
cuit, with resultant drawdown of the
control voltage.

When the grid of the tube is nearly
at a.v.c. potential, the codan will be
most sensitive to weak signals. When
the grid of the triode is at low poten-
tial, the codan will be relatively in-
sensitive, so that only strong signals
can be tuned in. 5

With this codan, as with most others,
great care must be taken to minimize
a.f. in the a.v.c. circuit, or the device
will have “temperament,” and a zone of
uncertainty where only modulation
peaks will be heard. The a.f. is best
eliminated from the codan line with an
additional R-C filter, consisting of a
1-megohm resistor in series with the
line and a 0.1.uf capacitor from grid to
cathode of the control tube. This

appears to be the optimum value in

Fig. 3— Circuit of a dual-triode Codan.

most instances, as its time constant
(T = RC) is 0.1 second, which is ap-
proximately the reaction time of the
average operator. A smaller filter may
pass some a.f.; a larger filter may be
“slow,” and cause trouble in tuning.

Relay codans are widely used in ship-
to-shore radio-wire systems, and in
police communications. Their chief
disadvantage is that the relay may
have contact trouble in salty environ-
ments, or where there is much vibra-
tion.

Neon-tube codans

Because a neon tube has an almost
infinite impedance when the applied
voltage is below the striking point, and
a very low impedance when the striking
voltage has been exceeded, it is possible
to use a triode-neon-tube combination
as a codan. Three workable circuits are
shown in Fig. 2.

RADIO-ELECTRONICS for



The simplest, and least flexible, of
these circuits (Fig. 2-a) combines the
functions of an a.f. amplifier and the
codan control tube in one triode. This
codan consists of a one-stage audio
amplifier, with the grid return con-
nected (through a filter) to the a.v.c.
line, and the plate resistor shunted by
a neon tube, such as a NE-48.

In operation, when the a.v.c. voltage
is low (below about -1.6 volt with the
constants shown), the drop across the
plate resistor exceeds the striking volt-
age of the neon tube. It conducts, short-
ing the plate to ground for a.f., and no
signal is passed on to later a.f. stages.

When the a.v.c. voltage rises, the
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Fig. 4—Cod'an with pentode and triode.

plate current of the triode decreases, as
does also the voltage drop across the
plate resistor. When this drop becomes
less than the extinction voltage of the
neon tube, ‘the tube ceases to conduct,
and a.f. is free to go on to later stages.
Because the ignition and extinction
voltages of a neon tube differ by about
15 volts, the “on” and “off” values of
a.v.c. voltage are not the same.

By using a 6AQ7 or similar dual
diode triode, it is possible to combine
diode detector, a.v.c. rectifier, first
audio stage, and codan “all in one
bottle,” at very low cost. Adjustment of
a codan of this type is difficult because
of interlocks of functions. If the a.v.c.
voltage rises very much above the “on”
point of the codan, it tends to cut off
the triode, leading to a.f. distortion or
elimination of very loud signals.

To reduce interlocks, and to permit
some adjustment, the a.f. amplifier and
codan control tube can be separated, as
in Fig. 2-b. If sufficient a.v.c. voltage is
available to cut off the second triode
for the weakest desired signal, this
circuit is satisfactory, but requires
either that the triode draw a rather low
plate current, or that the plate resistor,
Rp, be rather small. A choke in place of
this resistor (to keep the d.c. resistance
low while maintaining a high imped-
ance) is not very satisfactory, as the
combination of plate choke and neon
tube tends to go into vicious oscillation.

It is possible to isolate the amplifier
and codan completely, as in Fig. 2-¢, so
that interlocks between functions are
at a minimum, This circuit performs
quite well, but requires just as many
components as a more satisfactory dual-
triode type of codan.

All these neon-tube codans have a
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range of tricky operation near the off-
on transition point because the voltage
across the neon tuke consists of two
components—a steady d.c. voltage, the
drop across the plate recistor; and a
fluctuating a.c. component, the signal.

Because of their many limitations
and vagaries, neon-tube codans are best
suited for use in fixed-tuned point-to-
point services, where the signal strength
is great and nearly constant. In serv-
ices of this type, simple neon-tube
codans (as in Fig. 2-a) are cheap and
very satisfactory. In other services,
other types are superior.

Vacuum-tube codans

Inherent limitations of relay and
neon-tube codans resulted in the devel-
opment of a number of types employing
only vacuum tubes. Circuit of a highly
satisfactory dual-triode codan is shown
in Fig. 3.

In this circuit, the plate current of
V1 is controlled by the a.v.c. voltage
(carefully filtered). When V1 is not
cut off, the voltage drop across its plate
resistor, which is in series with the grid
return of V2, biases V2 to and beyond
cutoff, so that it passes no a.f.

When V1 is cut off (by high a.v.c.
voltage), it draws no plate current, so
that the voltage drop across its plate
resistor is zero, and the only bias ap-
plied to V2 is produced by its grid cir-
cuit resistors. It then amplifies in a nor-
mal fashion.

With the constants shown, an a.v.c.
voltage of at least -3.5 is needed for
satisfactory operation. Filtering to
eliminate any a.f. from the codan cir-
cuit consists of 1 megohm and 0.1 uf in
the grid circuit of V1, and a 1-uf ca-
pacitor from plate of that triode to
ground. This value can be increased to
2 uf if desired, but introduces an annoy-
ing time constant if made much larger.

Because a codan of this type is nor-
mally inserted between the detector and
the first a.f. stage, plate supply filtering
is important, or the codan will also
function as a hum injector. The filament
must also be balanced to ground, either
with a center-tap, or a center-tapped
bleeder, as shown in the lower part of
Fig. 3. Filament circuits with one side
grounded usually introduce hum when
used with high-gain a.f. systems. This
codan can be disabled by inserting a
switch at X (Fig. 3), which discon-
nects the plate of V1 from the circuit.

Actual operation of this codan is
smooth and trouble-free. The only criti-
cal adjustment is that of level, made by
the grid potentiometer of V1. Sensi-
tivity may be increased somewhat by
reducing that tube’s plate voltage. This
is done by reducing the value of the
lower leg of the voltage divider from
10,000 ohms to a lower value such as
5,000 ohms. Operation then occurs with
an a.v.c. voltage of slightly less than -2.

An even more smoothly adjustable
and very sensitive codan, which does
not load the a.v.c. circuit, can be made
by taking advantage of the fact that
the cutoff voltage of a pentode is a
function not only of the grid and plate

— BB

voltages, but also of the screen voltage3.
As the (positive) screen voltage is
reduced, the (negative) cutoff voltage
of the pentode is also reduced. Fig. 4
is the circuit of a pentode-triode codan.
Here the grid potentiometer has been
eliminated, and with it the loading of
the a.v.c. circuit by the codan. The level
is controlled by adjusting of the screen
voltage. With the constants shown, sat-
isfactory operation is possible with any
a.v.c. voltage above about -0.5. The
triode in this codan can be replaced
with a pentode, if desired, but opera-
tion will be dependable only if the
pentode is of the sharp cutoff type, such
as a 6SJ7. A remote cutoff pentode here
will defeat the purposes of the receiver
a.v.c.

Operation

Operation of a receiver equipped
with a vacuum-tube codan is simple,
straightforward, and gratifying. The
codan level is commonly set slightly
above the level of background noise, so
that the speaker is silent when no car-
rier is tuned in. Set it by tuning to a
“dead” frequency adjacent to the de-
sired band, and adjusting the codan
until noise is heard. The adjustment is
backed off slowly until the noise be-
comes inaudible, and is then left alone.
After this adjustment, all signals that
rise above the noise level come through,
but the pandemonium formerly heard
on vacant channels is replaced by
silence.

It is also practicable to adjust the
codan to pass up all stations whose car-
riers are below a given preset level. As
an example, on the 5-15-mc band, with
the codan set just above noise level, in
Buffalo, N. Y., in June of 1951, 253 car-
riers were audible. With the codan set
to eliminate all carriers weaker than
BBC, only 7 carriers were detected in
the 5-15-mc¢ band.

Other applications

Controlling voltage for a codan need
not be supplied by the a.v.c. circuit, but
can come from another source. A self-
adjusting codan, using opposed control
voltages from a signal channel and a
noise channell, has been in use for
some years in ship-to-shore telephone
service. Although this circuit is too
complex and costly for any but large
commercial installations, its operation
has been very dependable over a period
of years.

If and when a truly satisfactory
device for discriminating between music
and gabble (including singing com-
mercials) is developed, the output of
this discriminator can be made to
silence the receiver with a codan type
circuit.

REFERENCES
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V service technicians, picture-tube

sales agencies and manufacturers

commonly receive complaints of

dark splotches or stains on the
screen of a magnetically deflected pic-
ture tube. In almost every case, the
complainant believes that the stain—
really an ion burn—is caused by a de-
fect in the tube itself and that the tube
should be replaced under the usual
warranty or guarantee.

Many set owners and service-contract
agencies have found to their discomfort
that few, if any, tube manufacturers
replace tubes which have been so dam-
aged. Ion burns are caused by improper
adjustment of the ion-trap magnet
(beam bender) not by any defect in the
tube or component failure. Since ion
burns are caused by improper adjust-
ment of the receiver, we can do much
to prevent them by becoming familiar
with the causes of such burns and
methods of preventing them.

Ions are charged minute particles of
any element. A few oxide ions are liber-
ated along with the electrons when the
oxide-coated cathode in the cathode-ray
tube is heated. Additional ions are pro-
duced by the impact of the high-velocity
electrons on residual molecules of gas or
on the metallic components of the tube
structure.

These ions have the same charge as
electrons but weigh many times more.
In electrostatically deflected tubes, ions
and electrons are deflected equally over
the entire screen so the ions do little
noticeable damage to the screen. The
screen may darken after the tube has
been in operation for a considerable
length of time, but the effect is not too
objectionable because the effect is
gradual and occurs evenly over the face
of the tube,

In a magnetic field, the deflective
force on a charged particle depends on
its weight and momentum. Since the
momentum of an oxide ion is about 160
times greater than that of an electron,
a magnetic field just strong enough to
deflect an electron stream will have
little noticeable effect on ions in the
stream.

Thus, in a properly adjusted mag-
netically focused and deflected system,
the electron streams will be deflected to
all parts of the screen while the ions
reach it in a spray-like pattern which is
densest at the center. These ions bom-
bard the fluorescent screen material.
They do not cause fluorescence but they
coat the bombarded area with a layer
of inactive or deactivated material,
which is not readily penetrated by the
electrons when the tube is operated with
comparatively low second-anode volt-
ages.

Ion burns are shown in Photos A and
B. Photo A shows the circular ion burn
which is common on round tubes and
which is sometimes seen on rectangular
tubes. Photo B illustrates the X-burn
common in rectangular tubes. Under
normal operation, positive charge on
the inner conductive coating of the tube
tends to concentrate on the corners.
The strong electrostatic charge on these
points combines with the varying mag-

Photos A and B Courtesy General Electric Co.

Photo A—Type of burn common on round electromagnetically deflected tubes.

By ROBERT F. SCOTT I o N

netic fields produced by the deflection
coils to produce the burn pattern shown.
The X-burn is most common when the
tube is operated with comparatively
low second-anode voltage. With high
voltages, the ions reach such high veloc-
ity that they are not so readily deflected
by the electrostatic charges in the cor-
ners so they produce a circular burn
like that on a round tube.

lon traps

One way of eliminating ion burns is
to coat the inner surface of the screen
with a material which is readily pene-
trated by the electron stream but not
by the negative ions. This method is
based on the fact that an electron will
pass through approximately 30,000 times
the thickness of material required to
stop and absorb an oxide ion of the
same energy. The usual ion-proof coat-
ing consists of a very thin layer of
aluminum which has been evaporated
onto the inside surface of the phosphor.
Another coating material which has
been used with some success is po-
tassium silicate. The aluminum backing
is preferable because its reflective sur-
face improves contrast and picture
brightness. The electron stream is
slowed somewhat by its passage through
the metallic backing, but, with normal
second-anode voltages, the loss of energy
is adequately compensated for by the
improved contrast and apparent in-
crease in brightness produced by the

reflective surface immediately behind
the fluorescent screen.

Most modern picture tubes have ion
traps built into the gun structure. In
one type of ion trap, the forward end
of the first anode and the rear end of
the second anode are cut so the gap be-
tween them makes an angle of approxi-
mately 75 degrees with the longitudinal
axis of the tube as shown in Fig. 1. A
strong electrostatic field is produced by
the difference in potentials on the first
and second anodes. The first anode
operates with voltages between 300 and
410 and the second anode has voltages
ranging from approximately 8,000 to
about 19,000. This electrostatic field is
at right angles to the gap. Since the
electrons and ions have the same charge,
the field will affect both so as to deflect
them upward so they cross the gap at
right angles. The angle through which
the ions and electrons are deflected is
great enough to cause them to strike the
inner surface of the second anode where
they are collected.

But, we have trapped the electrons
as well as the unwanted ions. Since the
electrons must strike the screen to pro-
duce the fluorescence required for the
picture, a means must be provided to
prevent them from being trapped along
with the ions.

Remembering that electrons are easi-
ly deflected by magnetic fields while
ions are not, we use a strong magnet—
called an ion-trap magnet or beam
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bender—to deflect the electron stream
so it does not strike the wall of the
second anode along with the ions. Dou-
ble-field beam benders are usually used
with the slashed-gun ion trap shown in
Fig. 1. A strong magnet is placed so its
field traverses the neck of the tube im-
mediately behind the gap and a weaker
magnet immediately in front of the gap.
The purpose of these magnets is to
counteract the effect of the electro-
static field on the electrons so that they
continue on a straight path through the
second anode structure into the fields
of the focusing and deflecting coils. The
solid line on Fig. 1 shows the path of
ions and electrons when a beam-bender
is not used and the dashed line shows
the effect of the magnetic fields on the
electron path when the beam-bender is
correctly adjusted. The electron stream
is deflected downward by the rear
magnet, straightened out parallel to
the axis of the tube by the electrostatic
field, and deflected slightly upward by
the smaller magnet so it passes cleanly
on its way through the front (limiting)
aperture of the second anode.

A slightly different type of ion-trap

ion burns. According to the diagrams
in Figs. 1 and 2, the ions are trapped
by the second anode regardless to
whether or not a beam-bender is used.

Figs. 1 and 2 show the electron beam
passing cleanly through the limiting
aperture. This condition exists only
when the beam bender is properly posi-
tioned. If the magnet is too far for-
ward, the electron stream passes
through the aperture at an angle. Some
of the high-velocity electrons pass clean-
ly through the hole while others strike
its edge. The electrons strike the metal
with such speed that the heat produced
by the collision vaporizes the area being
bombarded. Note the hole and the
ragged edge of the aperture of the top
anode disc shown at the left in Photo C.
Compare this with a normal anode disc¢
shown at the right. The damage to the
left-hand disc was produced by oper-
ating the tube for about 15 seconds with
the brightness control turned up and
the ion-trap magnet improperly placed.
The metal which was vaporized was
converted to metallic ions which were
hurled onto the center of the screen and
produced an ion burn. The damaged

structure is used in some picture tubes.
This type, shown in Fig. 2-a, is called
the bent-gun assembly. The cathode,
first anode, and the rearmost portion of
the second anode are set at an angle to
the longitudinal axis of the tube. Elec-
trons enter the rear of the second anode
at an angle which directs them toward
a point on the inside surface of the ele-
ment. In this type of ion trap, a single-
field magnet of proper strength and
polarity is used to deflect the electron
stream so it passes cleanly through the
limiting aperture in the second anode.
The tilted or inclined-gun ion trap
shown in Fig. 2-b operates like the
bent-gun ion trap shown in Fig. 2-a.
This is a slashed-gun trap set at an
angle to the longitudinal axis of the
tube. The off-set gun assembly and the
electrostatic field between first and sec-
ond anodes deflect the ions and electrons
so that they are directed toward a point
on the inner surface of the second
anode. A single-field heam bender of
the correct strength is all that is neces-
sary to realign the electron beam so it
coincides with the axis of the tube and
passes cleanly through the aperture.

Another source of jons

We have seen how the oxide ions re-
leased from the cathode are trapped on
the second anode so they cannot reach
the screen. This being the case, you
probably wonder how incorrect ad-
justment of the beam-bender can cause
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disc was taken from a tube which was
operated with second-anode voltages
near the design center. If the tube is
operated with lower second-anode vol-
tage, the disc may still be damaged
but since the electron velocity is not so

great, the vaporized metal may be de-
posited on other parts of the tube be-
fore reaching the screen. Thus, ion
burns may not be produced, although
the increase in the size of the aperture
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Fig. 1—Slashed-gun type of ion trap.
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Fig. 2—Two kinds of bent-gun traps.

distorts the electron beam and makes it
impossible to obtain sharp focus.

It is vitally important that the jon
trap magnet be correctly adjusted im-
mediately after the set is turned on
when installed. Therefore, the beam-
bender should be approximately posi-
tioned before the set is turned on.

Double-field beam-benders must al-
ways be properly polarized on the neck
of the tube. We do this by placing the
larger magnet or the larger pair of
pole pieces toward the base of the tube.
This applies to all types of double-field
beam benders, The poles of the stronger
magnet should be adjacent to the flags
as shown in Fig. 3-a. Polarity should
be as shown in Fig. 3-b. Since some of
the double-magnet types come apart
easily and may have been incorrectly
reassembled, it is advisable to check the
polarity and correct it if necessary.
You can do this with a small, inexpen-
sive pocket compass. The north pole of

Photo B—A rec-
tangular-tube ion
burn.

the ion-trap magnet will attract the
end of the compass needle which nor-
mally points south. It is particularly
important that you check the polarity
of electromagnetic ion-trap magnets
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such as the RCA 203D1 if the set has
been serviced or converted. It is usually
more convenient to install this type so
the magnets swing down under the neck
of the tube. If polarity is incorrcct with
the magnet assembly in this position,
reverse the connections between the coil
leads and the power supply, or rotate
the assembly so the magnets are on top
of the neck.

One popular type of beam-bender has
a strong bar magnet and a weaker ring
magnet. 1t should be mounted so the
bar magnet is on the side opposite the
high-voltage connector. A unit of dif-
ferent construction uses two bar mag-
nets in an assembly which holds them
parallel to the neck of the tube, one on
each side. This type should be mounted
with the open ends of the magnets over
the flags with the arrow pointing to-
ward the high-voltage connector.

A rather unusual type of double-field
beam bender has a single magnet
which is mounted parallel to the length
of the tube. The fields of different
strengths and opposite polarities are
produced by magnetizing the magnet
crosswise instead of lengthwise and by
fashioning the pole pieces so those
diagonally opposite each other have the
same polarity. Mount this type so the
larger poles are adjacent to the flags
and the magnet is on the side of the
tube opposite the high-voltage connec-
tor.

A single-field beam-bender may be
placed over the neck of the tube with
either end on first. Slide it forward so
the front edge of the pole piece is even
with the rear end of the second anode
as shown in Fig. 4. The south pole of
the magnet should point toward the
right side of the neck when viewed from
the base end of the tube.

Adjusting the beam-bender
When adjusting a double-field beam-
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Fig. 3—Positioning of beam benders.
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I’hoto C —Damage
to anode’s limiting
aperture caused by
improper align-
ment of the beam.

Cosrtesy Allan B. DulMont
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bender, allow the set to warm up with
the brightness control in the minimum-
brightness position. Slowly advance the
control until a raster is just visible.
Move the magnet assembly forward and
backward while rotating it slightly
around the neck of the tube. Slide and
twist the beam-bender in the direction
which brightens the raster. Turn down
the brightness control as the raster
grows brighter. Continue adjusting the
beam-bender until the brightest possi-
ble raster is obtained. Turn off the set
and note carefully the position of the
stronger magnet with respect to the
flags. The magnet is too weak and
should be replaced if the brightest ras-
ter is obtained with the beam-bender
more than % inch ahead of the flags
or up against the focus coil.

As a final check on the position of
the beam-bender, turn up the bright-
ness to slightly above normal and vary
the focus control or setting of the focal-
izer for clean line structure. Adjust the
focusing unit and position of the de-
flection yoke to eliminate neck shadows
if they appear. With clean, well-defined
line structure and a shadow-free raster,
touch up the setting of the ion trap
magnet for brightest raster.

Single-field beam-benders require spe-
cial care because it is possible to obtain
maximum brightness with the magnet
in two positions. The one nearer the
base of the tube is correct. Turn up the
brightness control about halfway or un-
til .a dim raster is ottained. Rotate the
magnet assembly slightly from side to
side and slide it back and forth along
the neck of the tube, stopping at the
point of maximum brightness. Reduce
the brightness and again touch up the
setting of the magnet for maximum
brightness. Then, turn up the bright-
ness control until the raster starts to
expand (bloom). Again adjust the mag-
net for maximum brightness.
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Fig. 4—Single-magnet type of bender.

If the raster does not appear with all
conditions normal (with the set oper-
ating properly) turn down the bright-
ness control, rotate the beam-bender so
the magnet is on the opposite side of
the neck. Repeat the adjustment pro-
cedure. Try a new magnet if the raster
does not appear after rotating the as-
sembly.

The field strength required in an ion-
trap magnet varies directly as the
square root of the second-anode voltage.
Thus, a magnet which is satisfactory
with voltages of 8 to 10 kv will not be
suitable for use on the same tube with
anode voltages of 14,000 or more.

Some of the new Du Mont picture
tubes have a redesigned gun structure
which requires a beam-bender of con-
siderably less strength than that used
on earlier tubes of the same type. Thus,
if a tube has been replaced with a
newer one, of the same type, you may
find that the brightest raster is ob-
tained with the beam-bender close to
or directly on the base of the tube. In
such cases, either replace the beam-
bender with a weaker one or reduce the
strength of the original unit by placing
a paper clip or similar piece of metal
across its poles.

Procedure will be the same for the
newer electrostatic focusing tubes, since
the ions are trapped and the electron
beam straightened out before it reaches
the focusing elements (in either mag-
netic or electrostatic focused tubes).

Precautions

1. Do not operate the tube before
adjusting the beam-bender.

2. Do not operate the set longer than
necessary while making the preliminary
adjustments on the ion-trap magnet.

3. Always keep the brightness turned
down as the raster brightens while the
beam-bender is being adjusted. Always
make the final check of the beam-
bender setting with the brightness set
slightly higher than normal. This in-
sures that the limiting aperture will
not be burned because of improper
beam alignment.

4. Neck shadows are often encoun-
tered when adjusting the ion trap. DO
NOT READJUST THE ION TRAP TO ELIMI-
NATE THESE SHADOWS IF THEY ARE PRES-
ENT WHEN THE ION-TRAP MAGNET IS
ADJUSTED FOR MAXIMUM BRIGHTNESS.
Eliminate neck shadows by adjusting
the position of the focus coil or focal-
izer and by forcing the yoke firmly
against the flare of the tube.

5. Be careful about handling and
storing ion-trap assemblies. Do not
store them in direct contact with each
other or. with metal shelves on in metal
drawers. Do not drop or otherwise sub-
ject them to mechanical shock, which
may weaken the magnets.

6. Always check the setting of the
beam-bender immediately after read-
justing the position of the focus coil or
focalizer or the deflection yoke.

7. Check the position of the ion-trap
magnet whenever the set has been
moved from one place to another.

—end—

RADIO-ELECTRONICS for



With the author's notes

on experiences with indoor
antennas for picking up
hard-to-get-well stations

in supposedly good signal
areas. How the antenna
locations are surveyed and
the antennas installed,
switched and matched to
the receiver.

By H. E. WARRINER

HE Horse Show on channel 11

started it all. We had shopped for

a television set sensitive enough to

work on an indoor antenna. The
idea was to control reception entirely
from the living room and free ourselves
from trips to the roof of the apartment
house for a “better spot.” (Even on our
roof directional antennas and rotary
equipment are not always ghost-free.)
Living in a primary broadcast zone
with better than 5,000 microvolts signal
strength, the biggest problem was a
sensitive front end—we thought! When
the salesman brought a manufacturer’s
sales engineer to the set and the engi-
neer said “Good down to 30 microvolts,”
we bought.

Upon delivery with a V-ball indoor
antenna the set demonstrated its power
with excellent picture contrast and
sound on all seven New York City chan-
nels. But here our ghost story began.
Critical adjustment was necessary to
cancel out a strong multipath signal
from a nearby tall building. Qur first
interest was the Horse Show over chan-
nel 11. Multipath effect was so strong
that a horse and rider was not just a
double feature but a cavalry regiment!
Critical adjustment of the V arms of
the V-ball in various places in the room
helped, but still channel 11 would not
give with a clear picture. Inquiries
around the house showed that others
had given up the channel (except for
one neighbor whose roof antenna had
been bent into pretzel shape by a hurri-
cane. While other set owners were re-
building their dipoles, this man would
not touch his pretzel hecause: “Now I
get channel 11 perfectly!”).

The V-ball antenna showed up cer-
tain “hot spots” in the room for various
channels. The best place for 4 is on the
radio-phonograph; 2, 5, 9, and 13 come
in best with the V-ball positioned on top
of the TV set; 7 can be found on the
piano keyboard; and 11 is strong on to
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Fig. 1—Antenna switch at rear of set.

of the piano as well as in certain spots
on the floor. A search of the whole
ajartment for the hottest spots nat-
urally followed.

The search for signals

Two facts stand out as result of
experiments with a variety of indoor
aatennas. Very-high-frequency wave
theories to the contrary, we discovered,
first, there are areas of good signal
swrength inside the house—you have to
hunt them with the proper equipment
but they are there; second, once found,
tie only problem is to tap these areas
and lead the signal back to the TV set
without great loss or ghosts from line
pickup.

The first step was to make an antenna
connection panel for the back of the set
as shown in Fig. 1. (The wire screen is
pet-proof.) It was constructed on a 3 x
9-inch bakelite strip with a 3-position
rctary ceramic switch, wired to three
sets of double binding posts for 300-
ohm lead. The panel was mounted on
angle brackets with the switch handle
near the side of the set. The V-ball
antenna, the built-in antenna of the set,

Fig. 2—Tuned antenna matching unit.

and a loose 300-ohm line were hooked
into the panel binding posts. The built-
in antenna is satisfactory for some
channels, particularly 2 and 9. But
although signal strength is good on
other channels, the position of the set
causes ghost problems.

As a measure against mismatch on
all lines the set was equipped with a
variable matching pad box (Fig. 2).



Fig. 3—Shorting stub for the antenna.

greatest on high-band channels, where
position is critical.

A modified V-ball

Taking the matter of tuning still
another step, an additional gain booster
was devised for the V-ball itself. This
is a tunable stub right at the apex of
the V, attached to the line connections

tune the antenna to maximum gain, and
. -

] . ot . - g £ ¥
Fig. 4—Tuning stub mounting details.

then deliver it to the set without loss
or mismatch.

The V-ball matching stub can be
made of galvanized wire—for rigidity—
or heavy copper bus bar. I used galva-
nized wire simply because it was at
hand and would hold the shape re-
quired. Starting with 32 inches of wire
a U was shaped with 3-inch separation
between the bars of the U. At the ends
of the U alligator clips were attached
to bite onto the V-ball connections and
hold the stub vertically in the center of
the V (Fig. 4). The stub is tuned by a
sliding shorting bar across the two bars
of the U. The shorting bar was also
made of galvanized wire. A binding
post was used for a nonconductive han-
dle. The wire was wrapped once around
the post, and the ends were wrapped
around the bars of the U, free enough
to slide up and down but snugly enough
to make a good connection.

As further modification a 36-ppf
ceramic trimmer capacitor was soldered
between the alligator clips. A small
square bakelite washer was tightened
down on the bars of the U to make the

stub rigid. A small nut was soldered
on to the trimmer shaft for handling.
Once the shorting bar is properly ad-
justed the trimmer helps with fine
adjustment. This device clips firmly to
the V-ball and has scared away many a
ghost.

Such success with the V-ball in the
living room naturally led to sounding
out the rest of the apartment for ghost-
free hot signal areas. The TV set rolls
easily on casters, so it went along to
monitor the search. A number of good
spots were found, but it was awkward
to leave the V-ball balanced on top of
doors, on dressers, or hanging from
mouldings. We decided to find the hot
spots and install and orient fixed an-
tennas there.

One such item was a butterfly window
antenna which had failed to work sat-
isfactorily in any window because of
ghosts. So the butterfly was mounted on
the end of a mop handle to get elevation
and avoid body capacitance. It was con-
nected to the set by a generous length
of 300-ohm line and was used as a probe.
Just inside the bedroom door at the
ceiling moulding an excellent spot
that gave strong and clear pictures on
channels 2, 4, 7, 9, and 13 was dis-
covered. A variation of 4 inches away
from this spot cancelled out acceptable
reception. The antenna also had to be
angled away from the wall for best re-
ception. The butterfly was extended
from the top of the door in this exact
location (Fig. 5) and adjusted for good
recepiion by watching the TV screen.
It was not possible to locate a clear area
in the bedroom for channel 11. How-
ever, the butterfly works best for chan-
nels 2, 7, and 9 and earns its keep in
those jobs.

The directional rhombic

Another device giving excellent
ghost-free service is a rhombic antenna,
strung from the top of the bedroom

- :I:: } "“i
Fig. 5—Butterfly works on 2, 7 and 9.

door across the ceiling to the opposite
wall moulding. This was easily con-
structed of bell wire, which can be pur-
chased in many colors to harmonize
with any ceiling. The rhombic antenna
is a diamond-shaped rig of wire, the
widest separation in the middle being
one-half the length of the span. If the
room is 1 feet long, the diamond should
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the tubes from tuner to picture tube.
After that, the items listed above should
be checked before trying a new picture
tube.

Afterglow

In some receivers I have noticed a
bright spot in the center of the picture
tube after the receiver is shut off. In
one of the receivers this has left a
burned spot om the face of the tube.
How can this condition be corrected?
—G. A., Haddon Heights, N. J.

The afterglow which you have no-
ticed upon shutting off the receiver is
common with many sets having the
permanent-magnet type of ion trap. In
the coil type ion traps the magnetic
field collapses when the set is shut off,
hence the beam does not reach the
screen and leave the afterglow caused
by the charged capacitors and the heated
filament of the picture tube. Adjusting
the brilliancy control immediately after
shutting off the receiver minimizes this
condition. Little can be done when the
permanent-magnet type of ion trap is
used because it keeps the beam travel-
ing toward the tube screen. If the trap
is properly adjusted for maximum pic-
ture brilliancy, the danger of a brown
spot is minimized.

Brilliancy decreases

In a Motorola 14T1 receiver the pic-
ture darkens as the brilliancy control
is advanced fully. The contrast control
still works though there is loss of
vertical synchronization as the con-
trast is decreased too much. What is
the cause of this condition?—J. U.,
Neptune, N. .J.

This indicates insufficient high volt-
age. Advancing the brilliancy control
increases beam current but with poor
regulation there is a decrease in high
voltage, and the beam has not sufficient
velocity to overcome the space charge
set up by the impact of the electron
beam on the phosphor coating.

Check the high-voltage system and
replace the high-voltage rectifier if it
has developed low emission. The hori-
zontal output tube should also be
checked for a decrease in efficiency.
Make sure the ion trap is properly
placed on the neck of the picture tube.

When the contrast control is turned
down it will decrease sync amplitude
and may cause sync instability. Cor-
rection of the high voltage will, how-
ever, affect the operation of the contrast
control because it will aid in establish-
ing the proper relationship between
contrast and brilliance.

Horizontal foldover

I have converted a Philco model 1000
from a small te a large size picture
tube. I have replaced the 6AS? with a
6W4. The set works all right but a
white smear pulls in from the left side
of the picture. The brightness control
ulso seems to cause picture blooming
when it is advanced. What could cause
these troubles?—E. A., Woodhaven,
N. Y.
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The white smear on the left side in
Your converted Philco is referred to as
“foldover” and is caused by defects in
the damping circuit. Try adjusting
linearity and if this does not help, try
another 6W4 damper. Replacement of
the 6AS7 with a 6W4 upsets circuit
linearity sufficiently to cause this trou-
ble. Try replacing the voltage-boost
capacitors with others of different
value.

Horizontal foldover can also be
caused by defects in the horizontal os-
cillator section. You might try tube
replacements there as well as checking
the parts.

If the brightness control tends to
cause picture blooming when it is ad-
vanced, you should check the position of
the ion trap and increase the high volt-
age if possible. Insufficient high voltage
will cause picture expansion as the
brilliancy control is advanced.

Tunable bars

In a Westinghouse receiver there is
an overly dark picture background with
white bars (horizontal) when a station
8 tuned in. The bars do not appear in
the raster when a station is not being
received.—E. B., Cincinnati, Ohio

Bar interference which appears only
when a station is tuned in is usually
caused by a cathode-filament short in
the local oscillator. The cathode-filament
short will introduce hum in the if.
stages only during the mixing process
when a station is being received.

At other times the hum in the oscil-
lator tube does not enter the i.f. stages
because the oscillator frequency is much
higher than the if. frequency. A new
local oscillator tube should correct this
trouble. Otherwise check lead dress in
the oscillator circuit as well as for
defective components.

Local oscillator drift

In a Farnsworth 260 receiver there is
severe osgcillator drift which cannot be
corrected by the fine-tuning control.
Would it be advisable to add automatic-
frequency control to this receiver to
stabilize the oscillator?2—M. B., Phila-
delphia, Pa.

Pronounced oscillator drift indicates
a defective oscillator tube or other part
in that circuit. It would be advisable
for you to find the defect rather than
try adding an a.f.c. to correct this con-
dition. When replacing components in
the local oscillator make sure you get
exact replacements because some oscil-
lator parts are of the negative tempera-
ture-coefficient type and if the proper
one is not installed, oscillator drift will
be troublesome.

An af.c. circuit would not help much
here. TV oscillator a.f.c. has also caused
considerable trouble at times and manu-
facturers have discontinued its use in
receivers.

Conversion troubles

I have converted a Stromberg-Carlson
model TV12 to 20 inches. I have re-
placed the high-voltage transformer

and deflection yoke but do not get full
beam focus. What adjustments are nec-
essary?—J. M., N. Y, N. Y.

The focus coil used for 10- or 12-inch
picture tubes is almost always inade-
quate in focusing the beam in large
picture tubes when the second-anode
voltage has been much raised. A larger
focus coil developing greater magnetic
field strength should be tried (with due
consideration for the higher voltage
drop across the new coil and the effect
upon the receiver low voltages). Higher
strength PM types are commercially
available, and RCA uses a special high-
strength type in some of their models.

If best focus is at the center of the
picture reduce focus coil current by
reducing resistance of the shunting net-
work across it. Good focus for most of
the screen can be achieved by proper
placement of focus coil along the neck
of the tube. The yoke must also be
placed snugly against the flare of the
tube. The ion trap should be properly
positioned. Proper adjustment of the
brilliancy and contrast controls helps.
Full beam focus to the edges of the
mask is rarely achieved except when
special yokes are used.

Uncontrolled brilliancy

In a Transvision receiver the picture is
excessively bright with retrace lines
showing on the screen. The brilliancy
control ig ineffective and I've replaced
the low voltage rectifier 5Y4 tube sev-
eral times because of burnout—A.K.,
Roosevelt, L. I.

Excessive brightness would indicate
a defect in the brightness-control cir-
cuit or an abnormal increase in the high
voltage. This would cause retrace lines
to appear because the low bias would
not allow the tube to cut off during
blanking pulse periods. If the high volt-
age is excessive it may be caused by a
slightly gassy high-voltage rectifier or
horizontal output tube. This would also
cause some picture shrinkage.

Check the brilliancy control and mea-
sure the voltage between the cathode
and grid of the picture tube. See if the
brilliancy control gives a substantial
variation, and whether the voltage is
negative with respect to the cathode
through a range up to approximately
60 volts. Check all capacitors associated
with both the cathode and grid of the
picture tube, for a leaky one will allow
B-plus to get to these tube elements
and upset the bias level. This, as well
as other circuits which draw excess
current, can cause abnormal drain from
the power supply and necessitate the
low-voltage rectifier replacement that
you mentioned.

After correcting the excess brilliancy
condition the current drawn from the
power supply should be more nearly
normal. If not, take a resistance reading
to localize the partial short which is
causing the additional current drain.
Make sure your filter capacitors are
not contributing to this condition by
having too low a leakage resistance.

—end—
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EEDING a number of speakers
from a single amplifier has caused
the PA man many a headache. It’s
not always easy even when all the

units have the same impedance and
require equal proportions of the total
power, though the problem is then theo-
retically simple. But when the problem
includes units of different impedances
requiring different proportions of the
power it can become a real headache.

The constant-voltage system of dis-
tribution eases the headache consider-
ably, and generally does a much better
job than the older methods. Such sys-
tems have become very common in Eu-
rope and are fast gaining ground in
America. They are usually designated
by the nominal voltage used. The Amer-
ican standard is a 70-volt line; the
European, a 100-volt line.

The constant-voltage system has one
apparent disadvantage—a separate out-
put transformer is required for each
speaker. But this disadvantage is more
apparent than real. True, when an am-
plifier is working only one speaker,
located close to it, there is no point in
using more than one transformer for
matching the output to the speaker.
Doing the matching in two steps adds to
cost by one transformer, and also adds
slightly to the audio losses. But when
the amplifier is feeding a number of
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Fig. 1—Four ways of connecting eight
12-ohm speakers to receive equal power.

ALL 12 SPEAKERS

speakers, matching problems may well
make separate transformers worth
while.

Voice-coil impedances range from 2
to about 16 ohms. (Sometimes values
outside this range are met, but they are
not common). Let us take 12 ohms for
some examples because it makes cal-
culating easier. Suppose eight such
speakers are connected, all to receive
the same power. The arrangements
shown in Fig. 1 give over-all impedances
of 1.5, 6, 24, and 96 ohms. It is probable
that even a multi-ratio output trans-
former will not provide most of these
matchings, so some other arrangement
must be figured out, including one or
more resistors as ‘“dummies” to pad out
the values. And the number of speakers
in an actual installation may not be so
convenient for series-parallel conneec-
tion as our example of eight.

Suppose next that all speakers still
have the same coil impedance, but it is
desired to feed them at different levels.
Fig. 2 shows two arrangements. Both
give LS1 four times the power recived
by L82 or LS3. These arrangements are
fairly simple, but the evolution of a
suitable circuit for larger numbers be-
comes difficult.

The constant-voltage line simplifies
all these problems, makes a far more
versatile system, and is well worth the
extra cost of a transformer for each
speaker. There is another advantage:
1t is always best to operate dynamic
type speakers in parallel, otherwise
electrical damping is lost, and peculiar
effects due to interaction between LS
impedances are noticed. In constant-
voltage operation, all units are always
parallel-connected, even when the power
delivered to different units is varied. If
numbers of speakers are operated in
parallel by direct connection, the re-
sulting impedance is so low that much
of the output power is lost in connecting
lines unless very large cable is used. In
the constant-voltage system, impedances
can be kept up to a reasonable figure.

A nominal line voltage is chosen,
usually 70 or 100 volts. This forms the
basis of all the calculations. This does
not mean that there is always a signal
of 70 or 100 volts, because it naturally
fluctuates, as audio signal always does.
The stated voltage represents a nomi-

oltage Lines

By N. H. CROWHURST

nal maxinuomn output level. Perhaps the
easiest way to get the idea is to think in
terms of a sine-wave signal, fully
loading the amplifier. The amplifier
then can be regarded as providing a
constant voltage for all the speakers
connected to the line, just as an electric
line does for all the appliances con-
nected to it. The generator at the power
station has a certain maximum load
capacity, and consumers’ loads may
be connected until that capacity is
reached, the power taken by each de-
pending on its load impedance and the
line voltage. We are quite used to re-
ferring to electric lamps and other ap-

.pliances as, “110-volt, 40-watt,” but the

same method of rating speakers may
seem strange at first.

Each speaker is fitted with a trans-
former to match its voice-coil imped-
ance up to an impedance which accepts
the desired wattage when the nominal
voltage is applied. Some speakers may
be fitted with multi-ratio transformers
so their power rating can be adjusted.
This makes an installation very versa-
tile, and avoids the loss of power caused
when an individual volume control is
used on each speaker. You simply vary
the number of watts accepted by the
speaker. Different voice-coil impedances
are also taken care of by the speaker-
matching transformer.

Fig. 3 illustrates an ideal calculation.
LS1 and LS2 each have an impedance
of 5,000 ohms, so they will accept 2
watts each at 100 volts. (Use Ohm’s
law, or the chart of Fig. 4.) LS3 has a
voice-coil impedance of 2 ohms, and
uses a transformer of ratio 70 to 1.
From the chart of Fig. 5 this gives an
impedance of almost 10,000 ohms, which
from the other chart rates at 1 watt
for 100 volts. The total wattage load is
2 + 2 + 1 = 5. Using the chart again,
this corresponds to an impedance of
2,000 ohms (still for 100 volts). So an
amplifier to supply just this load would
need to supply 5 watts matched into
2,000 ohms.

A large amplifier may be used to
supply a load smaller than its own out-
put. For example, suppose a 60-watt
amplifier is used to feed the foregoing
case requiring only 5 watts. The nomi-
nal voltage is used to calculate both
LS and amplifier output impedances.

RADIO-ELECTRONICS for
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A 60-watt output for 100-volt operation
should be matched into 170 ohms. The
load actually connected is 2,000 ohms.
Some amplifiers working into a light
load like this will be unstable. To pre-
vent this, a resistance load may be
added to absorb the surplus power. In
the example suggested, a resistance
load to absorb 50 watts would be ade-
quate, and from the chart the value re-
quired is. 200 ohms. If the amplifier
were to be operated continuously at
maximum output, this resistor should
have a dissipation rating of 50 watts,

—
LSt LSt Ls2
Ban 8a
Ls2 Ls3 1 LS3

F‘ig. 2—These hookups give four times
as much power to LS1 as L.S2 or LS3.
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Fig. 3—A constant-voltage line, with
the speakers receiving unequal power.

but in practice a much smaller (10- or
20-watt) resistor could be used.
Sometimes the reverse of the previous
problem arises. The nominal load con-
nected exceeds the power output of the
amplifier. Here matters are adjusted by
a different method. Suppose the load is
made up of a number of speakers rated
at 2 and 5 watts for 100-volt line, add-
ing up to a total load of 80 watts. The
load impedance of 80 watts worth of
speakers will be 125 ohms. The load
for a 20-watt amplifier, 100-volt work-
ing, would be 500 ohms. A pplying a 125-
ohm load to the output of an amplifier
designed for 500 ohms would probably
cut the output down to about 5 watts,
and as well likely cause distortion. So
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the output must be matched to the ac-
tual speaker load of 125 ohms, which, ac-
cording to the chart of Fig. 4, will give
20 watts at 50 volts, instead of the orig-
inal basis of calculation, 100 volts. This
means the nominal 2-watt speakers, of
5,000 ohms impedance, will get % watt,
and the nominal 5-watt speakers, of
2,000 ohms impedance, will get 114
watts. Note that this is a reduction of
only 6 db, so quite a useful volume will
be available, although the amplifier is
smaller than one planned for 100 volts.
Anyway, if the four-to-one mismatch
were used, giving only 5 watts or so,
there would be loss of another 6 db,
and probably considerable distortion.
Use of the contant-voltage system
does not necessarily mean special speak-
er transformers must be used, so a word
about picking suitable transformers
from stock lines is needed. Makers of
speaker transformers mark them vari-
ously in turns ratio or impedance ratio.
In the former case the chart of Fig. 5
enables the correct turns ratio to be
found, but the actual turns on each
winding must suit the job too. A mike-
to-line transformer for a ribbon micro-
pkone may have the same ratio of turns
as a speaker transformer, but this does
not mean that either would do the
other’s job successfully. A good rule for
checking the suitability of speaker
transformers with an ordinary ohm-
meter is that the winding resistance
should be between 2% and 20%, of the
impedance for which it is to be used. Less
than 2% means its inductance will most
likely be inadequate, and 209 or more
means the windings will absorb an ap-
preciable portion of the available audio
power. If the resistance of the voice-
coil winding is too low to register on
the ohmmeter scale, the resistance of the
high side should be compared with its
working impedance. Thus, for example,
a winding intended to work at 5,000
ohms should have a resistance that lies
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somewhere between 100 and 1,000 ohms

Where transformers are specified by
impedance ratio—for example, 7,000
ohms to 3.5 ohms——the maker has stated
the best impedance at which to work the
transformer. Using these impedances,
it may be expected to be well over 80¢,
efficient (probably over 90¢. ), and have
a good response at low frequencies. But
these are not the only impedances at
which the transformer can work. The
important thing, of course, is that the
ratio of impedances hold true, so the
same transformer could be used for
4,000 to 2, 10,000 to 5 ohms, ete. As
stated in the previous paragraph, the
losses and response must be kept within
bounds. If impedances more than two
or three times the rated values are
used, the transformer’s inductance may
prove inadequate. If it is used with im-
pedances less than one-third to one-half
the rated values it will become quite
inefficient.

A few years ago the author built an
amplifier with 50 watts output, using
a special multi-ratio output transformer
of his own design, provided with match-
ing for load impedances of 8, 12.5, 20,
32, 50, 80, 125, and 200 ohms. It can
feed a few high-power units direct, us-
ing appropriate matching, but more
often it is used for 100-volt line distri-
bution, feeding various numbers of
speakers. Up to 50 watts nominal load-
ing, the 200-ohm matching is used. If a
greater load has to be fed, a lower
impedance matching is selected. The
outfit is extremely compact, and on
various big PA jobs where the author
has used it, many other engineers have
been amazed that so small an amplifier,
with only 50 watts output, can provide
such large coverage. The secret lies in
making the best use of the watts avail-
able. This is just what correct use of
the constant-voltage technique enables
the PA man to do.

—end-—
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Fig. .4, Left—Constant-voltage chart,

showing impedance vs. wattage.

Fig. 5, Right—A chart for obtaining
iine impedance from turns ratio.
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AUDIO WAVEFORM ANALYSIS

HE present demand for high-fidel-
ity audio amplifiers and for better
frequency response in the older
units has placed the service tech-
nician in the role of “service engineer”
rather than repairman. Not only is he
required to service high-quality audio
and sound systems, but he is often re-
quested to improve and modify ampli-
fiers with a poor frequency range. The
frequency response of most amplifiers,
provided their basic design is good, can
often be considerably improved.
Modern test equipment necessarily
plays an important part in this new
“engineering” role.

Sine wave testing

Distortion, frequency response, over-
loading, etc., in the audio system can
be checked with the following aids:
(1) sine waves, (2) square waves, and
(3) sweep-frequency records. The first
method (illustrated in the setup in Fig.
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Fig.1—Checking sine waves with scope.

1) consists simply of a variable audio
oscillator and a scope. The oscillator
feeds a signal into the amplifier, and
the scope (across the amplifier output)
indicates what has happened to the
audio sine wave as it passed through
the amplifier. The low-range a.c. or
output meter connected across the audio
oscillator output should read the same
value of signal input for all applied
frequencies.

Let us examine some of the wave-
forms which can be obtained with sine
wave testing. We are familiar, it is
assumed, with the sine waveforms
shown in Figs. 2-a and 2-b. Suppose
that a sine wave similar to that in
Fig. 3-a is present at the output, even
though no signal is being fed into the
amplifier input. A logical assumption
is that a.c. hum is being picked up at
some point in the amplifier. Determine
the frequency of the waveform by ad-
justing the scope frequency control
until a single stationary cycle as in Fig.
2-a is obtained; then read the frequency

By JOHN D. LEDBETTER

setting on the scope sweep control. If
the frequency is 60 cycles, look for
cathode-to-heater leakage in one of the
tubes, or stray pickup from the fila-
ment leads, power transformer, or some
external source. If the hum frequency is
120 cycles, an open or low-valued filter
capacitor is indicated.

Sometimes a wide, blurred waveform
may appear at the output instead of
the usual thin, well-defined line. Such
indication is caused by oscillation with-
in the amplifier. Low-frequency feed-
back resulting in oscillation may be
due to open plate or screen-grid bypass
capacitors or to inadequate decoupling
between stages. High-frequency oscilla-
tion may be the result of defective plate
or cathode bypass capacitors, or to re-
generation in one or more stages. An
open plate bypass capacitor in the out-
put stage, and output leads which are
too close to the amplifier input circuit
can be notorious offenders in this re-
spect. This condition is often caused by
improperly shielded grid circuits in
high-gain amplifiers, or by plate and
grid leads placed too close to each other.
Shielding all grid and low-level leads,
and properly dressing grid and plate
leads almost invariably corrects this
latter condition.

The waveform in Fig. 3-b is the re-
sult of modulating a 60-.cycle sine wave
with 400 cycles. Typical distorted wave-
forms are shown in Figs. 4 and 5. Note
that the relatively small amount of dis-
tortion in Fig. 4-a results in clipping of
the positive peaks only, while the high
distortion shown in Fig. 4-b has flat-
tened both positive and negative peaks.
Positive peak flattening is usually due
to overloading or insufficient bias. Neg-
ative peak flattening can be caused by
a shorted cathode bypass capacitor. The
waveform in Fig. 5-a (note the dis-
torted negative peaks) is a typical ex-
ample of distortion caused by overload-
ing. Fig. 5-b indicates presence of
regeneration and overload. The terms
positive and negative peaks are ap-
plicable literally only when checking
the waveform at the plate of a particu-
lar stage. The usual stage-by-stage
checks should be employed to determine
the source of distortion. First, be sure
that the distortion is due to a defect
within the amplifier and not from ex-
cessive input from the signal generator.
Connect the scope’s vertical leads suc-

cesgively across the plate and grid cir-
cuits of each stage, beginning with the
output stage and working back toward
the input until the distorting stage is
located. If distortion as indicated by
these scope checks suddenly disappears
you can be certain that its source has
just been passed. Don’t forget to check
the compressor, expander, and phase
inverter circuits. In most cases you will
find that the distortion is caused by
defective tubes, leaky, open or shorted
capacitors, improper grid bias, incor-
rect plate voltage, resistors that have
changed in value, power supply hum,
ete.

It is important that we positively
identify the half-cycle being viewed on
the scope. The first step is to check
the polarity or phasing of the scope.
Connect the negative side of a battery
(1.5-4.5 volts) to the ground terminal
of the vertical amplifier. Turn up the
vertical gain, then touch the positive
side of the battery to the hot vertical
input. terminal. If the trace moves up,
the upper half of an alternating input
signal will be positive and the lower
half will be negative. If this alternat-
ing signal is amplified by a single stage
before being fed into the scope, phase
will be reversed and the positive half-
cycle on the grid of the amplifier will
be shown as the lower half of the trace
on the scope. Thus, the polarity of the
observed signal corresponds to that of
the scope only when there are an even
number of stages between the signal
source and the scope.

When the signal to the scope is taken
from the secondary of a transformer;
e.g., the voice-coil winding, check the
phasing of the winding. Apply a posi-
tive signal of known polarity to the
grid of the stage feeding the trans-
former and note the deflection on the
sereen.

Keep the input to the scope low,
otherwise the vertical amplifier may
overload and distort the trace. When
feeding high voltages into the scope,
distortion in the vertical amplifier may
be avoided by feeding the signal di-
rectly to the deflection plates. Before
doing this, check the polarity of the
plates by using a d.c. source of 20 to
45 volts.

Another method for producing wave-
form patterns is shown in Fig. 6. This
setup differs from that in Fig. 1 in that
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A 60-watt output for 100-volt operation
should be matched into 170 ohms. The
load actually connected is 2,000 ohms.
Some amplifiers working into a light
load like this will be unstable. To pre-
vent this, a resistance load may be
added to absorb the surplus power. In
the example suggested, a resistance
load to absorb 50 watts would be ade-
quate, and from the chart the value re-
quired is. 200 ohms. If the amplifier
were to be operated continuously at
maximum output, this resistor should
have a dissipation rating of 50 watts,
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F}g. 2—These hookups give f<.)ur times
as much power to LS1 as LS2 or LS3.
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Fig. 3—A constant-voltage line, with
the speakers receiving unequal power.

but in practice a much smaller (10- or
20-watt) resistor could be used.
Sometimes the reverse of the previous
problem arises. The nominal load con-
nected exceeds the power output of the
amplifier. Here matters are adjusted by
a different method. Suppose the load is
made up of a number of speakers rated
at 2 and 5 watts for 100-volt line, add-
ing up to a total load of 80 watts. The
load impedance of 80 watts worth of
speakers will be 125 ohms. The load
for a 20-watt amplifier, 100-volt work-
ing, would be 500 ohms. Applying a 125-
ohm load to the output of an amplifier
designed for 500 ohms would probably
cut the output down to about 5 watts,
and as well likely cause distortion. So

WATTE BATING

the output must be matched to the ac-
tual speaker load of 125 ohms, which, ac-
cording to the chart of Fig. 4, will give
20 watts at 50 volts, instead of the orig-
inal basis of calculation, 100 volts. This
means the nominal 2-watt speakers, of
5,000 ohms impedance, will get % watt,
and the nominal 5-watt speakers, of
2,000 ohms impedance, will get 13
watts. Note that this is a reduction of
only 6 db, so quite a useful volume will
be available, although the amplifier is
smaller than one planned for 100 volts.
Anyway, if the four-to-one mismatch
were used, giving only 5 watts or so,
there would be loss of another 6 db,
and probably considerable distortion.
Use of the contant-voltage system
does not necessarily mean special speak-
er transformers must be used, so a word
about picking suitable transformers
from stock lines is needed. Makers of
speaker transformers mark them vari-
ously in turns ratio or impedance ratio.
In the former case the chart of Fig. 5
enables the correct twurns ratio to be
found, but the actual turns on each
winding must suit the job too. A mike-
to-line transformer for a ribbon micro-
pkone may have the same ratio of turns
as a speaker transformer, but this does
not mean that either would do the
other’s job successfully. A good rule for
checking the suitability of speaker
transformers with an ordinary ohm-
meter is that the winding resistance
should be between 2% and 209, of the
impedance for which it is to be used. Less
than 29 means its inductance will most
likely be inadequate, and 209 or more
means the windings will absorb an ap-
preciable portion of the available audio
power. If the resistance of the voice-
coil winding is too low to register on
the ohmmeter scale, the resistance of the
high side should be compared with its
working impedance. Thus, for example,
a winding intended to work at 5,000
ohms should have a resistance that lies
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somewhere between 100 and 1,000 ohms

Where transformers are specified by
impedance ratio—for example, 7,000
ohms to 3.5 ohms—the maker has stated
the best impedance at which to work the
transformer. Using these impedances,
it may be expected to be well over 809
efficient (probably over 90¢,), and have
a good response at low frequencies. But
these are not the only impedances at
which the transformer can work. The
important thing, of course, is that the
ratio of impedances hold true, so the
same transformer could be used for
4,000 to 2, 10,000 to 5 ohms, etc. As
stated in the previous paragraph, the
losses and response must be kept within
bounds. If impedances more than two
or three times the rated values are
used, the transformer’s inductance may
prove inadequate. If it is used with im-
pedances less than one-third to one-half
the rated values it will become quite
inefficient.

A few years ago the author built an
amplifier with 50 watts output, using
a special multi-ratio output transformer
of his own design, provided with match-
ing for load impedances of 8, 12.5, 20,
32, 50, 80, 125, and 200 ohms. It can
feed a few high-power units direct, us-
ing appropriate matching, but more
often it is used for 100-volt line distri-
bution, feeding various numbers of
speakers. Up to 50 watts nominal load-
ing, the 200-ohm matching is used. If a
greater load has to be fed, a lower
impedance matching is selected. The
outfit is extremely compact, and on
various big PA jobs where the author
has used it, many other engineers have
been amazed that so small an amplifier,
with only 50 watts output, can provide
such large coverage. The secret lies in
making the best use of the watts avail-
able. This is just what correct use of
the constant-voltage technique enables
the PA man to do.

—end—
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Fig. 4, Left—Constant-voltage chart,

showing impedance vs. wattage.

Fig. 5, Right—A chart for obtaining
iine impedance from turns ratio.




46 | A‘lld&

AUDIO WAVEFORM ANALYSIS

HE present demand for high-fidel-
ity audio amplifiers and for better
frequency response in the older
units has placed the service tech-
nician in the role of “service engineer”
rather than repairman. Not only is he
required to service high-quality audio
and sound systems, but he is often re-
quested to improve and modify ampli-
fiers with a poor frequency range. The
frequency response of most amplifiers,
provided their basic design is good, can
often be considerably improved.
Modern test equipment necessarily
plays an important part in this new
“engineering” role.

Sine wave testing

Distortion, frequency response, over-
loading, etec., in the audio system can
be checked with the following aids:
(1) sine waves, (2) square waves, and
(3) sweep-frequency records. The first
method (illustrated in the setup in Fig.
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Fig.1—Checking sine waves with scope.

1) consists simply of a variable audio
oscillator and a scope. The oscillator
feeds a signal into the amplifier, and
the scope (across the amplifier output)
indicates what has happened to the
audio sine wave as it passed through
the amplifier. The low-range a.c. or
output meter connected across the audio
oscillator output should read the same
value of signal input for all applied
frequencies.

Let us examine some of the wave-
forms which can be obtained with sine
wave testing. We are familiar, it is
assumed, with the sine waveforms
shown in Figs. 2-a and 2-b. Suppose
that a sine wave similar to that in
Fig. 3-a is present at the output, even
though no signal is being fed into the
amplifier input. A logical assumption
is that a.c. hum is being picked up at
some point in the amplifier. Determine
the frequency of the waveform by ad-
justing the scope frequency control
until a single stationary cycle as in Fig.
2.a is obtained; then read the frequency

By JOHN D. LEDBETTER

setting on the scope sweep control. If
the frequency is 60 cycles, look for
cathode-to-heater leakage in one of the
tubes, or stray pickup from the fila-
ment leads, power transformer, or some
external source. If the hum frequency is
120 cycles, an open or low-valued filter
capacitor is indicated.

Sometimes a wide, blurred waveform
may appear at the output instead of
the usual thin, well-defined line. Such
indication is caused by oscillation with-
in the amplifier. Low-frequency feed-
back resulting in oscillation may be
due to open plate or screen-grid bypass
capacitors or to inadequate decoupling
between stages. High-frequency oscilla-
tion may be the result of defective plate
or cathode bypass capacitors, or to re-
generation in one or more stages. An
open plate bypass capacitor in the out-
put stage, and output leads which are
too close to the amplifier input circuit
can be notorious offenders in this re-
spect. This condition is often caused by
improperly shielded grid circuits in
high-gain amplifiers, or by plate and
grid leads placed too close to each other.
Shielding all grid and low-level leads,
and properly dressing grid and plate
leads almost invariably corrects this
latter condition.

The waveform in Fig. 3-b is the re-
sult of modulating a 60-cycle sine wave
with 400 cycles, Typical distorted wave-
forms are shown in, Figs. 4 and 5. Note
that the relatively small amount of dis-
tortion in Fig. 4-a results in clipping of
the positive peaks only, while the high
distortion shown in Fig. 4-b has flat-
tened both positive and negative peaks.
Positive peak flattening is usually due
to overloading or insufficient bias. Neg-
ative peak flattening can be caused by
a shorted cathode bypass capacitor. The
waveform in Fig. 5-a (note the dis-
torted negative peaks) is a typical ex-
ample of distortion caused by overload-
ing. Fig. 5-b indicates presence of
regeneration and overload. The terms
positive and negative peaks are ap-
plicable literally only when checking
the waveform at the plate of a particu-
lar stage. The usual stage-by-stage
checks should be employed to determine
the source of distortion. First, be sure
that the distortion is due to a defect
within the amplifier and not from ex-
cessive input from the signal generator.
Connect the scope’s vertical leads sue-

cessively across the plate and grid cir-
cuits of each stage, beginning with the
output stage and working back toward
the input until the distorting stage is
located. If distortion as indicated by
these scope checks suddenly disappears
you can be certain that its source has
just been passed. Don’t forget to check
the compressor, expander, and phase
inverter circuits. In most cases you will
find that the distortion is caused by
defective tubes, leaky, open or shorted
capacitors, improper grid bias, incor-
rect plate voltage, resistors that have
changed in value, power supply hum,
ete.

It is important that we positively
identify the half-cycle being viewed on
the scope. The first step is to check
the polarity or phasing of the scope.
Connect the negative side of a battery
(1.5-4.5 volts) to the ground terminal
of the vertical amplifier. Turn up the
vertical gain, then touch the positive
side of the battery to the hot vertical
input. terminal. If the trace moves up,
the upper half of an alternating input
signal will be positive and the lower
half will be negative. If this alternat-
ing signal is amplified by a single stage
before being fed into the scope, phase
will be reversed and the positive half-
cycle on the grid of the amplifier will
be shown as the lower half of the trace
on the scope. Thus, the polarity of the
observed signal corresponds to that of
the scope only when there are an even
number of stages between the signal
source and the scope.

When the signal to the scope is taken
from the secondary of a transformer;
e.g., the voice-coil winding, check the
phasing of the winding. Apply a posi-
tive signal of known polarity to the
grid of the stage feeding the trans-
former and note the deflection on the
screen,

Keep the input to the scope low,
otherwise the vertical amplifier may
overload and distort the trace. When
feeding high voltages into the scope,
distortion in the vertical amplifier may
be avoided by feeding the signal di-
rectly to the deflection plates. Before
doing this, check the polarity of the
plates by using a d.c. source of 20 to
45 volts.

Another method for producing wave-
form patterns is shown in Fig. 6. This
setup differs from that in Fig. 1 in that
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A fundamental method of
tracking down and coping
with the many ills that
beset the amplifier is
presented in this article.

Goal: high fidelity.
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Fig. 6—Setup for checking phase shift.

the horizontal sweep voltage is ob-
tained from the audio oscillator instead
of from the scope’s interna] sweep. The
resultant pattern with a normally op-
erating amplifier in this setup would be
a thin 45-degree line (Fig. 7-a). This
method must be used to determine the
amount of phase shift in an amplifier.
This method offers several advantages
over the Fig. 1 setup when checking
for distortion and overload. For ex-
ample, a small amount of distortion
hardly enough to produce the “clip-
ping” action in Fig. 4-a would produce
the pattern in Fig. 7-b. The distorted
condition in Fig. 4-b would likewise
appear as shown in Fig. 7-c. Phase shift
of 45 degrees is shown in Fig. 7-d. (It
might be noted here that phase shift
up to about 30 degrees can be tolerated
in an audio amplifier provided the
phase shift is the same, or nearly so,
for all frequencies). To check this, feed
a 1,000-cycle signal into the amplifier
and note the degree of phase shift.
The phase shift pattern should not vary
more than 30 degrees from this value
over the rest of the audio frequency
range.

Square-wave testing

The main advantage of square-wave
testing is that phase, distortion, and
frequency response characteristics of
an audio amplifier can be observed at
the same time. The setup in Fig. 1 can
be used except that a square-wave gen-
erator is, substituted for the regular
audio oscillator. If no square-wave gen-
erator is available, the regular audio
oscillator may be used by adding a
simple twin-diode (such as the 6H6) in
its output circuit and biasing it to op-
erate as a limiter. Experiment with the
bias by feeding a sine wave through the
limiter and adjusting the bias until a
pattern similar to Fig 8-a is seen on
the scope.

The square wave shown in Fig. 8-a
is an unattainable ideal. The wave form
of Fig. 8-b indicates a certain amount
of distortion, accompanied by a drop in
low-frequency response. Fig. 8-c shows

FEBRUARY, 1952
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advantages when used for audio design
or replacement work. The effect of
volume controls, tope control and feed-
back circuits, filters, etc., on frequency
response, phase, harmonic distortion,
and other factors can be readily ob-
served on the scope screen.

Frequency response

There are several methods of measur-
ing frequency response characteristics.
One of the simplest is to use a variable
audio oscillator with a db meter (in-
stead of the scope) connected across the
output of the audio amplifier. As
the audio oscillator is varied slowly
from about 30 to 10,000 cycles (with its
output kept constant as indicated on
the low range a.c. voltmeter), the am-
plifier response can be read directly as
+ or — db on the output meter. If no
db meter is available, the scope can be
used as a response indicator. Simply
turn off the horizontal amplifier, so that
only a thin vertical line appears on the
screen. (This line represents the ampli-
fier output). Adjust the height of the
line to cover any desired part of the
screen at a certain reference frequency
(usually 1000 cycles). Then vary the
audio oscillator as above and note
whether the vertical line decreases or
increases in length. A 509% change in-
dicates a corresponding drop or gain of
6 db. A drop of this amount would in-
dicate the practical limit of response at
that particular end of the band. (First
check the linearity of the scope’s re-
sponse over the frequencies to be meas-
ured by connecting it directly to the a.f.
oscillator output.)

Hum originating in the power supply
can be traced with a 600-volt, 1-uf ca-
pacitor in series with the scope lead to
the vertical circuit and probed to points
in the power supply. The amplitude of
the 60- or 120-cycle sine wave at these
points will indicate the effectiveness and
condition of each filter component.

Much more can be said on waveform
analysis of audio amplifiers. The exam-
ples cited, however, should serve to
stress the importance of proper inter-
pretation of all types of wave patterns.
Lissajous figures are very helpful in
determining frequency and phase rela-
tionships between several waves but
were not treated in this article due to
the length of time and space which
would have to be allotted in a fair dis-
cussion. It might be said in passing,
however, that their use in amplifier and
receiver servicing is going to be more
and more important as the art of audio
servicing advances. Fig. 7-a and 7-d are
Lissajous patterns denoting a phase
shift of 0 degrees and about 30 degrees,
respectively. Fig. 11-a shows a phase
shift of 90 degrees; 11-b denotes 45 de-
grees. Fig. 11-¢ indicates a frequency
ratio (vertical plates to horizontal
plates) of 2:1; in Fig. 11-d the ratio
is 3:1, and in 11-e it is 1:3. (The
ratio can be determined by tracing out
the pattern and counting the number of
vertical loops as compared with the
horizontal loops.)

—end—

RADIO-ELECTRONICS for



Audio

ELECTRONICS and MUSIC

HE Connsonata, made by C. G.
Conn, Ltd., of Elkhart, Indiana, a
firm which for many years has been
famous as a manufacturer of band
instruments, is basically different from
most electronic musical instruments in
that it does not include any frequency
dividers or multipliers or locked-in oc-
tave chains. Each note is generated by
a separately tuned, individual L-C os-
cillator, which results in something of
a chorus effect not possible in instru-
ments in which the phase relations be-
tween octavely related notes are fixed.
Several Connsonata models are made,
all operating on the same principles but

*Aundio Conaultant, New York City

with variations in switching methods
and tonal resources. Fig. 1 is a photo-
graph of the console of model 2C, which
has great and swell manuals, each of
61 notes, and a 32-note radiating pedal
clavier. The 2C has a single expression
pedal, 12 “voices” (corresponding to
stops), and seven couplers for actuating
the voices of one department with the
keys of another and for bringing in
16-, 8-, 4-, and 2-foot registers. The
technical description which follows does
not necessarily apply entirely to the 2C
but is a general description of the sali-
ent features of most of the Connsonata
models.

Fig. 2 is a block diagram which il-
lustrates the general sequence of oper-

SWELL SWELL SWELL SWELL SWELL SWELL
KEYS [] cOUPLERS [~ OSCILLATORS [] MIXERS BOOSTER EXPRESSION
1
GREAT GREAT GREAT GREAT GREAT GREAT
KEYS COUPLERS 0SCILLATORS MIXERS BOOSTER EXPRESSION SPKR SYSTEM
PEDAL
BOOSTER |
PEDAL PEDAL PEDAL
PEOALS [ coupLers OSCILLATORS | ™1 MIXERS
PEOAL
BOOSTER2

Fig. 2—Representation of the sequence of operations in the Connsonata system.
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Fig. 1—Console of the Model 2C Connsonata. Other
models have dual exp
combinations, as well

ression pedals and varying stop
as different switching systems.

ations in the Connsonata. The swell
manual circuitry contains 61 oscilla-
tors, each of which may be keyed by a
grid-bias system. Each key has several
contacts which key the oscillators in the
various registers, the registers being
selected by couplers.

The outputs of all oscillators of the
swell manual are integrated by a series-
connection network which allows the
output of each oscillator to be regu-
lated at installation time for correct
voicing or output levelling. Each oscil-
lator provides two outputs, one a sine
wave and the other a pulsed waveform;
thus there are two summations for the
swell department. These go into mixers
which include frequency diseriminating
networks and amplifiers to produce the
voices or tone qualities corresponding
to stops. The outputs of the mixers for
the swell manual are commoned (par-
alleled) and fed to a one-stage booster
amplifier.

The great manual and the pedal
clavier operate in the same way, but
independently, except that two of the
four pedal boosters are commoned and
fed to one section of a dual-expression
control whose other section controls
the output of the swell booster. The
other two pedal mixers are fed to a
dual-expression pedal associated with
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Fig. 4, left—This oscillator chassis generates four tones in the Model 2A2. Fig. 5,

how oscillators, power supply, boosters, preamplifier, coupler relays, and power

the great booster. On models with
separate great and swell expression
pedals, each pedal also controls a part
of the pedal volume.

The outputs of all the expression
pedal sections are commoned and led
to a power amplifier and loudspeaker
located in a separate cabinet.

Oscillators

One of the oscillators used in the
Connsonata is diagrammed in Fig. 3.
There are four each on most of the
oscillator chassis. They are simple L-C
units, each using one half of a 12AH7-
GT dual triode, so that there are two
tubes on a generator chassis such as
the one pictured in Fig. 4.

The grid of the oscillator is normally
connected through series 470,000- and
100,000-0hm resistors to a negative bias
supply whose voltage is sufficient to
cause plate-current cutoff. When a man-
ual key is pressed it closes a key switch
which grounds the junction of the re-
sistors, grounding the grid for d.c. and
unblocking the tube without appreci-
ably loading the bias supply. The tre-
molo switch may be set to ground the
grid when the key is pressed or (as

VOICING Sy
T0 FLUTE

TONE MIXERS

s |

|
FROM 3 OTHER CATHODES ON CHASSIS

TREMOLO *
W :
= N & TS L _fedsss

FROM
TREMOLO GEN FROM OTHER CATHODES

|

FROM STRING-TONE =
MIXERS

Fig. 3—Connsonataoscillators areof this
type. Keying characteristics are good.

shown in Fig. 3) it may be set to im-
press a small low-frequency voltage
from a tremolo-frequency generator on
the grid so that the tone varies in both
volume and pitch at a tremolo rate.

Two outputs are taken from each os-
cillator. The output from the secondary
of the tuning transformer is approx-
imately a sine wave. Each secondary
has a potentiometer across it and the
potentiometer arms and one side of all
the windings are connected in series as
shown. Seventy-three of these flute out-
puts are connected in series in this way
and the sum of the 73 tones is connected
to all the flute-type tone-shaping cir-
cuits in parallel, as shown later.

The cathode output has a pulse wave-
shape. The. cathodes of all four oscilla-
tors on each chassis are commoned and
the cathode line from each chassis is
connected to a resistor bus, with small
resistances between each two chassis
for isolation. The summed cathode tones
are fed to a matching transformer
primary, with the transformer second-
ary feeding all the string-type tone-
shaping circuits.

All the oscillators in the instrument
have similar circuitry, except that some

right—Rear view of a Connsenata shows

amplifier are mounted inside the console.

do not include the paralleled resistor
and capacitor between the transformer
centertap and B-plus. Unmarked-value
components are those which vary from
one oscillator to another for tuning pur-
poses. There is no real provision for
gradual attack in keying, but this par-
ticular oscillator has very good keying
characteristies, including lack of chirp
and a slight delay which softens any
clicks and makes them inaudible. Sever-
al patents on different forms of this
oscillator are owned by Conn. The
writer judges, from hearing the Conn-
sonata, that the attack is approximately
similar to that of the Hammond organ.

Fig. 5 shows the back of the console
of a Connsonata with banks of oscil-
lator chassis similar to that in Fig. 4.
The oscillators are tuned by adjusting
the position of the closing portion of
the core laminations across the E frame.
The adjustment is plainly visible in
Fig. 4, with its spring-loaded screw.

The model 2C pictured in Fig. 1 has
slightly different circuits and does not
have separate oscillator chassis. The
rear of the model 2C is shown in Fig.
6. The tubes are miniatures.

(to be continued)

Fig. 6—A back of the Connsonata shown

in Fig. 1.

Miniature tubes are used.
RADIO-ELECTRONICS for
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KM Wins in British Tests

RITING of the British tests

of FM versus AM, in the Oc-

tober, 1951, issue of this mag-

azine, I predicted that the
BBC'’s report would be a very important
document when it came. It is all that. It
is a completely unbiased account of the
results of the most thorough compara-
tive tests ever made. And it settles once
and for all the question behind the most
heated controversy in the history of ra-
dio: For v.h.f. broadcasting FM is over-
whelmingly superior to AM. FM deals
much better with interference. For a
given output power the service area
with FM has a radius nearly twice as
great. A high-fidelity FM receiving out-
fit need cost little if any more than an
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Graph of results of laboratory test.

AM receiver. It is no harder to tune or
maintain than the AM receiver.

A word about the tests themselves. At
a site about 25 miles southeast of Lon-
don a specially built station was
equipped with AM and FM transmit-
ters, each with a carrier power of about
20 kilowatts. These worked simultan-
eously into a slot antenna array 1,100
feet above sea level. The AM frequency
was 93.8 me and the FM 91.4.

In addition to laboratory and field
tests by their own engineers, the BBC
provided a large number of listeners—
technical and nontechnical—with re-
ceiving equipment. Each listener sent
in regular reports in the form of an-
swers to questionnaires. The transmis-
sions started in July, 1950, and the
report is based on nearly a year’s
working.

Laboratory tests had shown that
there was very much less receiver hiss
with FM than with AM. This was fully
confirmed by listeners. With a simple
dipole antenna a well designed receiver
on the average required a field strength
no greater than 50 microvolts per meter
to make hiss barely noticeable with FM.
To produce the same effect with AM
called for 1,000 microvolts.

Receiver hiss is critical particularly
as its level is increased by the wide
pass-band needed by high fidelity; but
much more so is the impulsive inter-
ference due to automobile ignition sys-
tems. The graph shows the results ob-
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tained in the laboratory. (AML stands
for AM receiver with limiter.) The
most important parts of the curves are
those where the peak-impulse-to-peak-
carrier ratio is greater than unity, be-
cause it is there that ignition inter-
ference is most annoying. Though there
is a sharp fall in the effectiveness of
FM from the point at which the impulse
is of equal strength with the carrier to
the point at which it has a little more
than twice the strength, the curve levels
out again. Over the whole range of
signal-to-noise ratios FM is much bet-
ter than AM, though AM with a feed-
back limiter runs about even with it
for some distance.

Subjective tests employing actual
listeners at receivers, and motor cars to
create interference slightly exaggerate
the results of practical experience, FM
is at all points much better than AM or
AML. In terms of field strength it was
found that where z microvolts per
meter was needed with FM for auto
ignition interference to become negligi-
ble, AM required 10z microvolts to
produce a comparable effect.

To enable the results to be adequately
assessed and to be used for planning a
nation-wide v.h.f. broadcasting service
the BBC evolved a “standard listener”
and worked out how he could be pro-
vided with a “standard service.” The
standard listener uses a simple type of
antenna within 30-60 feet of a road
carrying a full stream of traffic. He (or
she) has good hearing and finds inter-
fering noises objectionable if they are
more than occasionally noticeable. Two
grades of standard services are
suggested :

1. First class. No perceptible inter-
ference from at least half of the auto-
mobiles that pass the house. No igni-
tion system to produce more than
slightly annoying interference, and
such interference to be very occa-
sional.

2. Second class. Interference from

half of the passing vehicles to be no

worse than perceptible. Only occa-
sional cars to cause annoying inter-
ference.

The table shows the field strengths
required with FM, AM, and AML to
give the standard listener a first-class
or a second-class service. Not much
doubt, I think, about which system is
going to do the job best! FM needs a
field strength no greater than 1 milli-

service or 1% millivolt for a second-class
service—and even the latter is pretty
good. To serve the standard listener us
well AM must have fiela strengths from
10 to 12 times as great. With a given
output power an FM transmitter has
nearly double the range of an AM one.
If you double the range of a trans-
mitter, its service area becomes not
twice but four times as great. Hence
the number of FM stations needed for
nation-wide coverage of Britain—or any
other country—with a v.h.f. service is
only about one-fourth of those that
would be required in an AM system.
Think of the saving in capital outlay!
The report contains several sur-
prises. One of these is that the bogey of
increased cost raised by those who op-
pose FM becomes a myth. It’s true that
the receiving set may be somewhat
(though not much) more expensive than
its AM counterpart. But this is largely
—if not entirely—offset by the much
lower price of the antenna needed to
make certain of good reception. In fact,
it was found that a very large propor-
tion of listeners living within 30 miles
of the transmitter could obtain all they
wanted from the simplest of indoor
antennas. At greater distances the
smaller field strength required for good
FM reception always means that the
antenna is simpler and less expensive
than a comparable AM antenna.
Surprise No. 2 really 48 a surprise!
It has been stated again and again
that the biggest point against the suc-
cessful use of FM by the ordinary
listener was that he would never be
able—or would never bother—to do the
accurate tuning necessary. We were
assured that if the FM receiver were
the smallest bit off tune, results would
be horrible. Visiting the homes of non-
technical listeners, BBC engineers have
found that their slightly incorrect tun-
ing of a v.h.f. FM receiver produces no
worse effects than the same kind of
inaccuracy does on the broadcast band.
It has been impressed on us by the
anti-FM-ites that oscillator frequency
drift must be fatal to good reception,
unless the receiver incorporates such
refinements as crystal control or auto-
matic frequency control. For all that,
the tests have shown conclusively that
simple and inexpensive sets, with no
such luxury fitments, give no trouble
once they have warmed up a few min-
utes after being switched on.

volt per meter to insure a first-class —end—
System l First-Class Service Area Second-Class Service Area
i Field-strength Miles Field-strength | Approx. Range
(uv/m) Approx. Range (wv/m) (Milesg)
FM | 1 | 45 0.25 | 60
AML | 3 35 1 50
AM 10 | 25 3 35




Standard TV camera, seen from rear.
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Fig. 1—Camera setup, block diagram.
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Part |—Theory and operation of the camera and

optical equipment found in the average TV studio

EARLY all trade schools and
universities are stressing TV
training to meet the need for
broadcast personnel with some
grounding in TV operation. There is
tremendous interest in the field of tele-
vision broadcasting among all who are
connected with any of the varied
branches of radio and TV, and among
many who are looking forward to en-
tering the broadcast field.
Strictly aural broadcasting, AM or

tude sets the average brightness of a
scene.

An inky is an incandescent lamp.
Ike is the iconoscope tube used in tele-
vising film; it is also used, though
rarely, in some studio pickups. Most
studio and field cameras use the super-
sensitive image orthicon which is not
only more sensitive than the icono-
scope, but gives a far better picture
with fewer electronic adjustments.

FM, is an admittedly simple operation Equipment
compared to TV broadcasting. It is a For clarity, Fig. 1 illustrates the
challenge to every man, either now in  equipment with which the studio

TV broadcasting or contemplating get-
ting in, to understand the multitude of
operations involved in this complex job
in such a way as to do justice to the
finely engineered equipment which is
put at his disposal.

TV slanguage

Television has a slanguage all its
own. It is a mixture of terms from
radio, newspaper, movie lot, and the-
ater, with some new ones peculiar to
TV. Panning is not what we do to our
mothers-in-law, but the act of sweeping
a scene by swinging the camera to
right or laft. A pedestal is not the base
you put your Ming vase on, but the d.c.
level upon which the video signal is
superimposed. The d.c. pedestal ampli-

operator is most directly concerned.
The pickup head includes the image
orthicon tube, associated video pre-
amp, horizontal and vertical sweep cir-
cuits and deflection coils, focus coil and
alignment coil, and blanking-pulse c¢ir-
cuits (negative pulses to shut off scun-
ning beam on retrace periods).
Mounted on top of the pickup head is
the electronic viewfinder and asso-
ciated circuits which show the camera
operator exactly what the picture looks
like at the output of his pickup head.
Some viewfinder tubes (optical type)
show about 209 greater field of view
on all sides than is actually covered by
the pickup tube and lens assembly.
This gives the operator a chance to see
beforehand what a pan of the camera

T 11 Fig. 2, left—Field width of 135 and 50 mm
T focal length lens, showing the area cov-
1 t ered at various distances from the camera.
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By HAROLD ENNES

will cover without removing his face
from the hood of the viewfinder. The
actual transmitted picture area is
marked off with black lines on some
viewfinder monitor tubes. The photo-
graph illustrates a typical camera and
viewfinder assembly (the upper sec-
tion) with all doors opened to reveal
the parts and tubes.

The viewfinder is detachable from
the pickup head, and is usually removed
when shipped or transported for any
distance. On portable type equipment,
the operator must beware of picking up
the whole assembly by the handle on
top of the viewfinder. The equipment
is expensive.

The pickup-head sweep-circuit pulse
formers, blanking-pulse generators and
focus-coil current are usually initially
adjusted through the camera-control
unit in the control room. Initial adjust-
ment of camera characteristics requires
close co-operation between camera op-
erator and camera-control-unit opera-
tor. There is one camera-control unit
for each camera, but two camera-con-
trol units may be operated by one
experienced TV operator if it becomes
necessary.

Omitted in Fig. 1 is the vital inter-
com system that enables the producer,
technical director, cameramen, and
soundmen to co-ordinate their various
activities.

uipment

: |53

Control position. Left, the audio; center,
technical; and right, the program director.

The camera warmup period

Before the director can start barking
his commands, “Take number one” and
“Dolly in number two,” the equipment
must be checked and readied for serv-
ice. No member in the entire setup can
be more important than the camera-
man. It has become obvious through the
recent years that even with benefit of
the most gifted of program directors,
success cannot be achieved without a
camera operator who knows his cam-
era, lens, picture composition, depth of
focus, and over-all operating technique.
The director must know what he wants,
but the cameraman must be able to
achieve it by camera movement, choice
of lens, lens iris adjustment, or camera
operating characteristics adjustments.
To the experienced operator, the warm-
up period, or initial adjustment period,
is an important phase of satisfactory
performance.

A brief outline of the equipment
warmup period follows:

1. All equipment is usually turned on
30 to 60 minutes before rehearsal or
on-air program. The image orthicon
camera contains both a heating element
for the tube and a cooling blower for
ventilation. The tube will warm up
from ambient temperature in about 30
minutes. If time is short the heater
may be turned on. The electrical re-
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sistivity of the target in the image
orthicon is dependent upon tempera-
ture, decreasing rapidly in value as
temperature rises. Correct operating
temperature of the target in the 2P23,
5769, and 5820 is 35° C. Top limit is
65° C. For the 5655, a popular studio-
type tube, a 45° C temperature is
optimum.

2. Camera alignment and focus
checks (involving both camera operator
and camera-control operator).

3. Horizontal and vertical
checks.

4. Check of program continuity with
director, determining camera place-
ments and choice of lenses and iris
openings.

5. Final camera-control and mixer-
panel adjustments.

6. Check of film or slide equipment.

7. Check of sound channels and
intercom circuits.

8. Check through to master control
or transmitter,

sweep

Camera alignment and focus

Alignment and focus checks are
usually the first. Adjustments are not
attempted until the equipment has been
turned on for at least 30 minutes, with
the camera lens capped to prevent aay
light from falling on the photocathode.

The scanning beam is aligned by
regulating the current through the
alignment and focusing coils (see Fig.1).
The deflection coils constitute a rotat-
able yoke around the neck of the image
orthicon tube. Focus and alignment
currents are supplied from the control
room. The camera, however, includes a
potentiometer used to fix the magnitude
of the alignment currents. This pot, on
the Du Mont pickup head, is the lower
right-hand control.

For correct alignment, the operator
first adjusts the focus-coil current to
the value recommended by the manu-
facturer. Du Mont and RCA cameras
use 75 ma for the focus coil. Alignment
is facilitated by rotating the yoke with
respect to the tube, and adjusting the
alignment-coil current.
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DEPTH OF FIELD

HORIZ / VERT ANGLE

Current through the yoke is supplied
from the regulated focus-field power
supply. The magnitude of this field is
controlled by the alignment potenti-
ometer, and its direction by rotating
the yoke. The tube is fixed in position,
being installed with white line on front
of tube down, and white line on rear of
tube up.

Alignment adjustment is used to
correct electrically any slight mechani-
cal misalignment of the electron gun
with the longitudinal axis of the tube.
The electron beam is out of alignment
if the picture as viewed on the view-
finder screen or control-room-unit moni-
tor rotates when the orthicon focus
voltage, is varied. The optimum value
for both Du Mont and RCA cameras is
approximately 180 volts for orthicon
focus, and 450 volts for image focus.

If a camera is found out of align-
ment, the camera operator first sets the
alignment current potentiometer to
zero (no current) and gradually in-
creases this current while the yoke is
rotated for optimum beam direction.
Operators cap the lens to prevent light
from falling upon the photocathode
(when an adjustable iris diaphragm is
used, it may be closed in some in-
stances) and observe the “multiplier
spots” appearing on the electronic view-
finder screen. A certain setting of the
potentiometer and bosition of the yoke
will be found where these s>ots will
stand still when the orthicon focus con-
trol is varied—they will go in and out
of focus in response to this control.

The lens is now uncapped (or iris
diaphragm opened) and the camera is
trained upon a test pattern or studio
scene. The picture will go in and out of
focus without tilting the picture when
the orthicon focus control is varied.

What lens?

Lighting, scene composition, and
scenic effects desired determine the type
of lens and respective iris adjustments.
With the 5655 image orthicon, often
used in studios, a scene illumination of
100 to 250 foot-candles is adequate in
most instances. With the newer 5820
tube, about 65 foot-candles is adequate.
The 2P23 and 5769 image orthicons,
popularly used in field telecasts, will
operate on 15 to 30 foot-candles. Pic-
ture quality from these tubes is not

Fig. 4—Depth-of-field
diagram, showing dif-
ference in field depth
before and behind the
point of exact focus.

quite equal to the 5655 or 5820 signal,
but a tube sensitive to the light of a
match and even to infra-red rays holds
an important niche in modern TV.

Lens turrets are used on all modern
TV cameras, enabling the camera oper-
ator to select a different lens by simply
turning a handle on the rear of the
pickup head.

TABLE |

TABLE OF LENS ANGLES (When used
with image orthicons
Horizontal | Vertical
Lens Angle Angle
35 mm (1l/3in.) 50° 38°
50 mm (2 in.) 34° 25.5°
90 mm (3.5 in.) 19° 14°
135 mm (5.3 in.) 13° 10°
8' 2” 8° 6°
137, 5° 37°
|7” 40 30

In practice lenses vary from the 1.4-
inch wide-angle lens to the-17- or 25-
inch telephoto lens used in field events.
In studios, the most popular sizes are:
50-mm (2-inch), 90-mm (3.5-inch),
1385-mim (5.3-inch), and 8'%-inch.

The width of field is the usable hori-
zontal range of a lens, and is related to
the focal length of the lens. Fig. 2
shows the comparison of the width of
field for a 50-mm (2-inch focal length)
and a 135-mm (5.3-inch focal length)
lens. Each square represents one square
foot. Ten feet from the camera lens, the
width of field for the 50-mm lens is
6 feet, and is approximately 2'2 feet
fo:r the 135-mm lens. Since either one
will fill the picture screen, the image
will be larger for the 135-mm lens, but
obviously will cover less of the scene
area. Thus a given camera may cover
a wide angle of this particular area, or
a close-up of a part of it, by using a
lens turret.

Actually the above graph and Table I
apply only for cameras using image
orthicon tubes, now used in almost all
studio cameras. The width of the photo-
cathode in this type is about 1.2 inches.
For a given lens size (focal length)
the iconoscope whose mosaic is about 5.3
inches wide provides a much greater field
of width than does an image orthicon.

The required illumination, however, is
tremendously increased. Also the pic-
ture is not nearly as satisfactory as the
more sensitive image orthicon provides.
Due to size of the mosaic the icono-
scope is limited to lenses whose focal
lengths are not less than 5 inches.

Fig. 3-a and 3-b indicate the vertical
angle of two lenses: the 50-mm (2 inch)
and 135-mm (5.3 incl.). Fig. 3-b shows
effect of height and tilt of camera. For
example, a camera with a 50-mm lens
5 feet from the floor will cover a verti-
cal field of approximately 10 feet at a
distance of 22 feet from the camera.
The second camera with the 135-mm
lens, could be placed 7 feet high (crane
or pedestal operation) to cover a close-
up (a little over 3% feet) of the scene
from the floor. This angle would present
a slightly “above” scenic effect, and is
illustrated here as only one of a great
number of possibilities.

Fig. 3-a shows the same two vertical
angles from a given point above the
studio floor.

As in the explanation of Fig. 2, this
data applies only for cameras employ-
ing the image orthicon type tube.

In explanation of Fig. 4:

Depth of field is defined as follows:
“The distance between the nearest ob-
ject to the lens in focus and the farthest
obiect from the lens in focus when the
lens is focused on a given point.” The
depth of field defines the area in front
of and behind the main object plane. In
practice, the depth of field is almost
twice as great behind the object fo-
cused upon as in front of that object.
Depth of focus is defined as follows:
“The distance between the nearest
image to the lens that is in focus and
the farthest image from the lens that is
in focus when the lens is focused on a
given object.” The depth of focus
relates to the pickup head itself.

Fig. 5 illustrates the optical con-
figurations required to understand these
terms.

A good cameraman is thoroughly
familiar with his lens characteristics.
When he gets instructions through his
headphones via intercom, “Number two
camera—take right of sofa—bust shot
of woman—" he knows exactly what
to do.

Table 1 shows typical horizontal and
vertical angles of specific TV lenses.
These values vary slightly with
different makes. An excellent exercise
for the TV student is to cut cardboard
triangles corresponding to the hori-
zontal and vertical angles of the lenses
mentioned in Figs. 3 and 4 and Table L.
On large-size linear graph paper, the
operator can plot his studio dimensions
(or active area of studio) to scale. The
student can choose arbitrary dimen-
sions, such as 40 x 60 x 30 feet. Using
the basic suggestions from Figs. 3 and
4, a clear relationship may be pictured
between lens size, position, and height,
and the projected area that may be
covered. After considerable practice
these factors are instinctively balanced
in the every-day routine of telecasting.

(to be continued)
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Algebra in Electronic Design

N OUR previous article, “Light Sen-

sitive Electronic Beast,” we talked

about Squee and about Boolean alge-

bra, and introduced the ideas and
rules of Boolean algebra. We said that
Boolean algebra had a number of im-
portant applications in the design and
simplification of circuits, and that it
was used in the design of Squee and
proved very useful. Some of the use of
Boolean algebra in the design of Squee
will be given in this article; but un-
fortunately there will be no space here
to give all the construction information
for Squee. However, we shall be glad to
try to help any reader who wants to
learn about or construct Squee (or
other small robots).

What is Boolean algebra?

In the last article we gave three
interpretations of Boolean algebra:
classes of things; factors of a number
such as 30; and relations of contacts of
switches or relays, as shown again in
Fig. 1 here.

What are a, b, and ¢ in Fig. 1? They
are not actually contacts or wires; they
stand for states, conditions, or reports
about contacts or wires. They stand for
reports such as “Current flowing’” or
“No current flowing.” They always have
just one out of two values, such as yes
or no, all or nothing, true or false, 1 or
0. They are called binary variables,
variables which have only two values.
Any letter labeling a contact or a wire
has the value 1 if its contact is ener-
gized or closed or if its wire is carrying
current. It has the value 0 if its con-
tact is open or not energized, or if its
wire is not carrying current. Contacts
are always drawn in the unenergized
(double-contact relays) or open (single-
contact relays) position. This is re-
ferred to as the ‘“not” position and is
written a’, b/, etc.

The algebra of 1 and 0

This leads us to a fourth interpreta-
tion of Boolean algebra that is most
important for our purposes. This is the
algebra of propositions or statements.
Suppose that P, Q, R stand for proposi-
tions or statements such as “Motor A
is on,” “Photocell B registers light,”
“Relay C is energized,” etc. Let T(...),
where the space is filled with a
statement, staid for the “truth value
of ...,” equal to 1 if the statement is
true and 0 if the statement is false.
Then the 1's and 0’s of truth values are
a Boolean algebra.

We write T(P) = p, T(Q) = q,
T(R) r. In other words, a convenient
abbreviation for the truth value of a
statement represented by a capital let-
ter is the corresponding small letter.
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By EDMUND C. BERKELEY

Now it can easily be shown that the
following rules hold:
T(PANDQ) =p-q
T(PoRQ) =pvq=p+q-pq
T(NoT-P) =p’=1-1p
In the form of tables, we can list all
the cases:

1 11 It
|

pdlpa  pajpvalp +a-pa  p[p’[l-p
00| 0 0ol o lo+0-0 (118 1
01 o 01 1 [o4+1-0 1o ] o
10/ 0 10/ 1 |1 +0-0
11 1 1101 1 19

How do we convince ourselves of
these tables and formulas? Let us first
ask “When is the statement P AND Q
true?” Now we know from our use of
AND that this is only true if P is true
(p = 1) and Q is true (q = 1). The
table shows 1 for p * q only in that case.
That is what we mean by AND when we
put it between statements.

By oR we ordinarily mean “. .. oR...
OR BOTH.” Sometimes we mean OR ELSE;
but in the connection of switch and
relay contacts in parallel and often else-
where, the inclusive-0R is more useful
than the exclusive-or. The table above
shows 1 for p v q when one or the other
or both of p and q is 1.

By NOT we mean that when P is true,
NOT-P is false, and when P is false,
NOT-P is true. And this relationship the
table of p and p’ accurately summarizes.

As we see in the tables, we can easily
write down formulas of ordinary ele-
mentary algebra using plus, minus,
times, 1, 0, which will do the same work
as Boolean formulas. In fact AND and
TIMES are indistinguishable. The alge-
bra formulas pvq = p 4 q-pq and p/
= 1-p are interesting and occasionally
useful, but most of the time the opera-
tors v (or) and’ (not) of Boolean alge-
bra are more compact and fit more
neatly with the expression of circuits.

Interpreting rectifiers

But there are many other types of
circuit elements and other mechanisms
that have just two states, on and off,
closed or open, moved to one side or
moved to the other, positioned forward
or positioned back. And it is easy, logi-
ca!, and efficient to represent these two-
fold conditions by Boolean algebra also.
Each new type of element leads to
ancther interpretation of Boolean
algebra,

For example, a fifth interpretation of
Boolean algebra is in terms of rectifiers
(see Fig. 2). Under the term rectifiers
we include vacuum tube diodes, ger-
manium and selenium crystal diodes,
etc.,, any circuit element in which
current flows in one direction only.

In Fig. 2, 0 represents “low voltage”
and 1 represents “high voltage.” In the
OR circuit, the output line ¢ will have a
high voltage if and only if either a or
b or both have a high voltage, because
then the potential drop will be all across
resistor R. In the AND circuit, the output
line ¢ will have a high voltage if and
only if both a and b are at a high volt-
age; for only in that case is there no
drop across the resistor.

There is no direct representation of
NOT-» using rectifiers; but if the inputs
to a rectifier network include all the
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Fig. 1—Basic switch or relay circuit
relations expressing Boolean algebra.
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Fig. 2—Boolean relations in rectifiers.

Fig. 3—How triodes fit into the picture.
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binary variables needed, a, b, ..., and
their individual negatives, a’, b/,
then the rectifier network can yleld all
Boolean functions needed.

A good example of the use of Boolean
algebra in a rectifier network to change
one set of signals into another set of
signals is given in Part 12 of the series
“Constructing Electric Brains,” by
Berkeley and Jensen, appearing in the
September, 1951, issue of RADIO-
ELECTRONICS, pp. 45-46.

Interpretation of triodes

A sixth interpretation of Boolean
algebra is in terms of triodes (see Fig.
3). Fig. 3-a is a triode with a signal «
on the grid, and a signal ¢ on the plate.
If the voltage of the grid is high
(a=1), the tube will conduct and the
voltage of the plate will be low (¢ = 0).
If the voltage of the grid is low
(a = 0), the tube will not conduct and
the voltage of the plate will be high
(¢ = 1). The circuit expresses ¢ = a’.

In Fig. 3-b, we have two triodes with
the cathodes connected. If the voltage
on both grids is low (a = 0, b = 0),
then neither tube will conduct, and the
voltage of the cathodes will be low
(¢ = 0). In the other three cases, the

. & &

STORING INFORMATION

voltage of the cathodes will be high
(¢ =1). The circuit expresses¢c =a v b.

In Fig. 3-¢, we have two triodes with
the plates connected. The voltage on

the plates will be high (¢ =1) if and
only if the voltage on both grids is low

(a=0, b=20). The table shows the

situation. What is the equation for ¢?
general rule of

There is a useful,
Boolean algebra (which we shall call
general rule No. 1) that we can use:

1. Suppose we have a complete table
of 1's and 0’s showing the behavior

of some binary variables.

2. Suppose y is the dependent vari-
, are the inde-

able and a, b, ¢,...
pendent variables.

3. Note all the cases wherey = 1.

4. If any independent variable a = 0,
independent

write a’; if any
variable b = 1, write b.

5. For each case, associate a/, b,...,

with AND.

6. For all the cases, associate them

with Or.

For example, suppose we have the

following table:

CIRCUIT TO BE SM’UFIED _jw-l
w ‘—}w

2 v wy' wy
3
wyw'sw'y x"‘-'L r'_
4 iy’ wiy
1-e
5 W'y XNz wy v Y v xlyzwyvxy
6 —t e Ty vy vy’
4
1 \‘:.-(wxy)l' wy
=~ (wey)w's 0
8 vy vy
o A (wy v Xy haw'x
9 vy'v x’y’){ax'yi-‘-ﬁ ' I‘—— Y
0 ey vy’
WYY CP e vy s x v wey vy
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Fig.4—Example of how circuits can be simplified with the help of Boolean algebra.
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Now y = 1 in two cases: case 2 where
a=20,b=20,c¢c =1, and case 7 where
a=1,b=1,c =0, Applying the rule,
y=abevabe

The present instance is Fig. 3-C, and
we have:

¢ = a’+ b/ = (not-a and (not-b)

In ordinary English, ¢ here equals
“neither a nor b.”

How do we connect triodes to get a
AND b? In Fig. 3-d, a manner of con-
nection is shown. The outputs of the two
upper triodes have to be negated in the
two lower triodes (plate-connected) in
order to give ¢ = a * b. Obviously, there-
fore, if we are using triodes and want
to economize, we should prefer to work
with OR and NEITHER-NOR relations, in-
stead of OR and AND relations.

Enough has been said, perhaps, to
show that many -different kinds of cir-
cuit elements may be used to express
AND, OR, NOT, EXCEPT, and other relations
of Boolean algebra. For example, pen-
todes could be used to represent rela-
tions of Boolean algebra. But how can
Boolean algebra simplify circuits?

Let us now take an example of a cir-
cuit and its simplification using Boolean
algebra.

Suppose we have the circuit shown
in Fig. 4-b, which energizes relay Z by
means of contacts of relays W, X,and Y
shown in 4-a. Our problem is to simplify
this circuit.

Looking at 4-b, we see seven (two-
way) relay contacts in this circuit, and
six wire connections. This makes a total
of thirteen events that modify informa-
tion carried in the wires of the circuit.
Wherever there is an event of this type,
the effect on the information is a Bool-
ean algebra operation, as may be seen
in the isolated examples shown in Fig.
4-d, 4-e, and 4-f. In either the forking
contact of 4-d or the associating con-
tact of 4-e, change in the position of the
armature may change the information
in the output. In the junction of Fig.
4-f, changing the input from one con-
ductor to the other is the “event” which
changes the information in the output.

So we go back to 4-b, and draw blue
lines across the circuit, in such a way
as to isolate each event, from No. 1 to
No. 13. Now we go down through the
circuit, calculating the information
which is in each wire of the network.
Event 1 is the contact w; hence the
right-hand output wire contains w
(contact actuated), and the left-hand
one not-w, or w/ (contact not actuated).
Event 2 is the contact x. Hence the
right-hand output wire contains wx and
the left-hand one wx’. Event 3 is a join.
Hence the output wire contains w/ v
wx’, which reduces to w’ v x/, by Boolean
algebra. This modifies the information
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in the incoming wires, but in this pres-
ent type of case, where we want to cal-
culate what information energizes the
relay W at the bottom of the diagram,
it is not necessary to go back and modi-
fy the descriptions of information in
the earlier wires. There are, however,
circuits where this step is necessary—
this is the problem of “back-circuits.”

And so we may go through the whole
network, at each event computing the
information in each output wire, and
finally after event 13 reach the wire
which energizes relay Z. The expression
for the information in this wire is

wy v wxy’ v x' v wxy
which simplifies into
wvXx vy

This expression of course represents a
very simple circuit, of three contacts
in parallel, and is shown in Fig. 4-c.
The circuit of 4-b (provided the con-
tacts have the functions expressed by
the labels) reduces to the circuit of 4-c.

The process we have illustrated here
is a powerful, general method, and can
be applied in many kinds of situations.

Example of circuit design

Boolean algebra may be used in more
ways than just simplifying circuits. It
may for example be used in the design
of circuits, because it can express the
“yes-no” elements in the word language
describing the problem, just as well as
is can express the yes-no elements in
the electrical language describing the
mechanism.

For an example, let’s take the prob-
lem of designing the circuits for con-
trolling the steering of Squee.

a. Associating sensations and behavior

We can work through this problem
in stages. The first stage is associating
the sensations of Squee with Squee’s
behavior.

The sensations of Squee for steering
purposes are those that are derived
from the two phototubes, the “right
eye” and the “left eye.” In this first
stage of the problem, we shall ignore
distinetions about kind of light, a.c. or
d.c. So, let R equal the truth value of
“Squee’s right eye sees light,” and let
L equal the truth value of “Squee’s left
eye sees light.”

The behavior of Squee for steering
purposes consists of three states: steer-
ing clockwise, steering counterclockwise,
and no steering at all. Let:

C equal the truth value of “Squee is
steering clockwise,”

U equal the truth value of “Squee is
steering counterclockwise,” and

N equal the truth value of “Squee is
not steering.”

Squee must choose between these three
kinds of behavior depending on Squee’s
sensations. How do we associate be-
havior with sensations? In Fig. 5 we
see the various cases displayed; and we
can see what we want to arrange. This
is summarized in the following table:

Case R L C U N

1 0 0 1 00

2 01 010

3 1 0 1 00

4 11 0 0 1
FEBRUARY, 1952

Using our general rule No. 1, we
have:

C = R’L’ v RL’ which reduces to L’,

U= R’L, and

N = RL.
Translating these equations into words:
Squee should steer clockwise when the
left eye does not see light; Squee should
steer counterclockwise when the left
eye sees light but the right eye does
not see light; and Squee should not s*eer
at all when both eyes see light.

Suppose that we had relays corre-
sponding to C steering clockwise, U
steering counterclockwise, and N no
steering, the schematic for the behavior
of Squee would be as in Fig. 6.

b. Associating behavior and action

But Squee does not have “acting or-
gans” corresponding directly to the
three states of behavior. Instead, Squee
has a steering motor, whose normal di-
rection is such that Squee steers clock-
wise, and a relay, by means of which
the motor may be run in either direc-
tion, See Fig. 7. So, let X equal the
truth value of “The motor is running”
and let W equal the truth value of “The
reversing relay is energized.”

How do we associate actions X and
W with behavior C, U, N? The logical
association is shown in the following

which expresses the conditions:

(1) The motor is running if and only
if C or U;

(2) The motor is reversed if U, and
may or may not be reversed if N.
From this table and general rule No. 1,
we obtain:

X=CvU=LvRL—=—RvL

W either U, or U v N = either
R’L, or R’L v RL, which latter reduces
to L. Since we may use either one of
the two expressions for W, we can of
course use the simpler one, W — L. The
schematic circuit that corresponds to
these equations is shown in Fig. 8.

c. Taking into account a.c. or d.c. light,
and homing on the nest or seeking nuts

We have proceeded thus far ignoring
the distinction between a.c. and d.c.
light, and whether Squee should be
homing on the nest, or seeking nuts.
But at this stage, we need to take the
distinction into account, and we need
to translate the previously assumed R
and L sensations into appropriate sen-
sations of a.c. and d.c. light depending
on Squee’s program.

The information reported by the am-
plifying circuits attached to the photo-
cells is shown schematically in Fig. 9.

Four relays labeled Ra, Rb, La, Lb,
are energized in the plate circuits run-
ning irom the amplifier tubes. The
labels are also used for truth values:

Ra: the truth value of “The right
photocell sees a.c. light”;

Rb: the truth value of “The right
photocell sees any light”;

R L C U N X W
00 1 0 0 1 0
0 1 01 0 1 1
1 0 | 1.0 0 1 0
1 1 0 0 1 0 Oorl
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Figs. 8 and 9—Diagrams of light scan-
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Fig. 10—Steering motor control circuit.

La: the truth value of “The left pho-
tocell sees a.c. light”;

Lb: the truth value of “The left pho-
tocell sees any light.”

Looking at Fig. 9, we can see that
the amplifying circuit does not report
directly “the photocell sees d.c. light.”
This information must be obtained in-
directly.

The H relay shown is the “program”
relay which remembers whether Squee
is homing on the nest or seeking nuts.
If the relay is energized, Squee should
pay attention only to a.c. light. If the
relay is not energized, Squee should pay
attention only to d.c. light. Whether or
not it is energized depends on other
sensations of Squee (the “tongue”
switch, etc.). The letter H, taken from
the first letter of “homing,” is used to
label the relay and also to stand for
the truth value of “Squee is homing on
the nest”.

Now, how do we convert the assumed



sensations R and L that we used earlier,
into the actual sensations Ra, Rb, La,
Lb, with due regard to the program H?
We can make two tables and fill in the
cases according to our understanding of
what is to happen:

Case | Ra Rb H | R
1 | 0 0 o 0
2 | 0 1 0 1
3 [ 1 1 o 0
4 | 0 0 1 |0
5 [ 0o 1 1 0
6 [ 1 1 1 1

Case | La Lb H L
1 | o o o 0
2 | o0 1 0 1
3 1 1 0 0
4 | 0 0 1 0
5 | 0 1 1 0
6 | 1 1 1 1

We can see from Fig. 9 that the case
Ra equals 1 and Rb equals 0 is impos-
sible, and so it does not have to be listed.
Using general Rule 1 to summarize the
table we have:
R Ra’*Rb+*H’v Ra*Rb*H
L =La’*Lb+H' vLaLb-H
Since Ra * Rb/ is impossible, Ra is the
same as Ra ¢ Rb. Therefore,
R=Ra’*Rb+H' vRa+H
L=La’*Lb-H vLa+H
Now,
X=R'vL/
— (Ra’* Rb+H/vRa*H)v
(La’«Lb » H/ v La * H)/
Using the Boolean algebra rule:
(mkvnk’)’=m’k v n'k/,
we have:
X=(Ra’*Rb)-H' v Rq’*H
v (La’+ Lb)’+ H’
vLia' «H
= (Rav Rb/) -H’vRa’* H
v(LavLb/)+sH vLa’«H
= (Rav Rb/v Lav Lbl)-+ H
v (Ra’ v La’)H
Also,
W =1L
La’*Lb*H vLa+*H

We now have precisely the Boolean
expressions that we want, to write down
a circuit for controlling the steering of
Squee. We obtain X by using four R
and L contacts in parallel, running to
the negative side of an H contact, and
two more R and L contacts in parallel
running to the positive side of the same
H contact. Similarly we obtain W. See
Fig. 10.

This brings us to the end of our short
introduction to Boolean algebra, and its
use in the design and simplification of
circuits involving “yes” and “no” ele-
ments. We shall be glad to hear from
any reader who is interested in Boolean
algebra or in the design and con-
struction of small robots or computers.

—end—

BRAIN SENDS MORSE CODE

The Codetyper, a 40-tube brain which
sends perfect Morse code as the opera-
tor types the- message on standard
typewriter keys, has been announced by
N. Dorfman, New York inventor and
electronic technician.

Electronics

Electronic

CONTROL

By THOMAS L. BARTHOLOMEW

Knowledge of flame controls

is needed for their maintain-

ance. Here is how they work.

triode. The tube in turn operates a relay
which—along with a timing arrange-
ment—is the basis of the whole opera-
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Fig. 1—Diagram of a flame rectifier.

OR the service man interested in
adding maintenance of new elec-
tronic devices to his work, here is
a device that is right in line with
his regular job. With the exception of
one new theory, this type of circuit is
generally known to most radiomen.
Electronic flame-control devices are
found where automatic gas- or oil-fired
equipment is used. Their function is to
prevent the continued flow of unignited
fuel into the combustion space during
a flame or ignition failure. An addition-
al important safety function is the pre-
vention of any attempt to relight the
burner until a predetermined time has
elapsed. This time period allows the
fumes to escape and the combustion
chamber to be refilled with fresh air—
thus preventing an explosion.
The flame is controlled by a flame
rod or phototube connected to a twin-

tion.

The rectifying action of a flame elec-
trode depends first of all upon the fact
that the chemical action of combustion
results in ionizing some of the molecules
of gas. The presence of these electrical-
ly charged particles enables the flame
to conduct a current between two elec-
trodes in contact with it, as indicated
in Fig. 1. A steady d.c. voltage is ap-
plied across the flame electrode and
grounded burner, and a corresponding
direct current flows through the flame.
Fig. 1 is a schematic diagram intended
to suggest, in a very simple way, the
way that current flows through the
flame. In Fig. 2-a are shown two elec-
trodes of equal size. If electrode X is
at a positive potential, and electrode Y
negative, the negative ions (free elec-
trons) will be attracted to X and posi-
tive ions (molecules positively charged
by the loss of electrons) to Y. Electrons
reaching X will be absorbed, to replace
some of those that have surged through
the external circuit to create the nega-
tive charge on electrode Y. Positive ions
tkat reach Y wili absorb electrons from
it and thus become electrically neutral.

With the combustion process continu-
ing, and with a continuous flow of fresh-
ly ionized gases through the space be-
tween the electrodes, it is apparent that
the flow of current in the circuit can
also be continuous while an electric
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Front view of the Wheelco Flame-otrol.

voltage exists between the two elec-
trodes. In the system represented in Fig.
2-a it does not matter which electrode
is positive or which is negative; the
process will work either way. Thus if
an alternating voltage is applied as in-
dicated, the resulting alternating cur-
rent in the external circuit will be the
same in both halves of the cycle.

The second fact on which rectification
by a flame electrode depends is that
current will flow more readily in one
direction than the other, if one electrode
surface ig larger than the other. A
simple but essentially accurate expla-
nation is suggested in Fig. 2-b, where
electrode X is shown as approximately
one-fourth the size of Y. Remember:

1. Positive ions are much larger and
heavier than free electrons, and

2. Each electrode is at or near peak
voltage during only half, or less than
half, of each cycle (1/150 second, per-
haps, with 60-cycle current).

In the small fraction of a second dur-
ing which each ion is subjected to a
definite electrostatic attraction from
the oppositely-charged electrode, the
light electron can move considerably
farther than the heavy positive ion.
With a large difference in electrode
areas, the number of heavy positive
ions “within traveling distance” of the
larger electrode will be greater than
the number of electrons within travel-
ing distance of the smaller one. Thus,
when X is positive, a large number of

FEBRUARY, 1952

electrons will reach it, and a corre-
spondingly large (not necessarily equal)
number of positive ions will be drawn
to Y. But in the other half-cycle, al-
though a great many electrons may
reach the large electrode Y, the number
of positive ions reaching X will be rela-
tively small. The effective current in
the external circuit is directly depend-
ent on the number of electrons “with-
drawn from circulation” by reunion
with positive ions (that is, poured into
the flame at the negative electrode).
Consequently, the flow of current in one
direction in the external circuit is sub-
stantially greater than that in the other.
The difference is measurable as a direct
current; a d.c. microammeter will regis-
ter only the net surplus of current in
the one direction. Likewise, a voltage
meter would register a small d.c. volt-
age, as if the burner Y and flame elec-
trode X together made up a voltaic bat-
tery with X the negative pole.

The electrical reaction is the same
for the phototube and flame rod. Thus
in practical installations the two can
be interchanged without any change in
the electrical circuit. Sometimes the
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Fig. 2-a (left)—Currents in the circuit
are equal for both half-cycles. Fig. 2-b
(right)—Currents are unequal in this
circuit where electrodes vary in size.

flame rod and phototube are connected
in parallel to control one flame.

Throughout the country there are
six or eight manufacturers of electronic
flame-control devices. All use the same
basic principles of operation. The two
most popular are Wheelco Instruments
Company’s Flame-otrol and the Brown
Instruments Protectoglo.

Fig. 3 shows the electrical layout of
the Flame-otrol up to the point of the
first relay. The flame rod or phototube
is brought to the circuit by a shielded
single-conductor cable and connected
at points marked ELECTRODE and SHIELD.

The tube used in the Flame-otrol is
comparable to the 53. However the

B0 AN
:
<I‘;g'2‘: mft;t);::l 2 =
TS a0k [y 5 12K 100K
A'A'A' AAA
ELECTRODE J RY_ VY
g )
17 )% 145
sy ~“)_Jz.sv 200v I 100

Fig. 3—Basic circuit of the Flame-otrol.

Electronics

Flame-otrol tube is held to such close
tolerances in manufacture and inspec-
tion that if we were to attempt to re-
place it with a 53 we would find only
about one out of six of the 53’s which
would work.
In the Protectoglo circuit of Fig. 4,
a 12SN7 is the controlling tube. This is
a recent change made within the last
year. The models previous to this used
two TN7's with a slightly changed cir-
cuit. Still older models used two 6V6’s.
Heze again we encounter the problem of
selecting tubes with very close toler-
ances to operate the delicate circuit.
The manufacturer has set very rigid
requirements and the percentage of re-
Jjected tubes at inspection is high. There-
fore, not all stock radio tubes can be
expected to give satisfactory results.
The electrical circuit of the Protecto-
glo is very simple, yet highly efficient.
The triode section operating the relay
would normally operate with a positive
grid and relay energized. However, with
the first triode connected to the grid of
the second triode as shown, the grid of
the second triode will become negative
whenever the first triode is conducting
(flame out). With the flame lit, a nega-
tive voltage is created on No. 1 grid.
This blocks the current to the No. 1
plate, allowing No. 2 grid to go positive
and current to flow in the second triode.
Maintenance of these instruments is
very similar to any circuit where a tube,
transformer, and a couple of relays are
involved. The tubes, if replaced when
recommended, are rarely a source of
trouble. Probably the most common
fault is the insulator of the flame rod,
or the lens of the phototube (which be-
comes covered with soot or smoke). Of
course the cure is to remove the tube
or rod or wipe off the soot. If the soot
problem becomes too annoying, a pipe
plug is provided on the side of the
phototube and flame rod housing for the
purpose of piping in a small blast of
dry air to drive the soot away.
Another common fault is that the
flame sometimes is blown away from
the burner by a strong draft, thus
breaking the circuit to the flame rod.
This can be overcome by welding a rod
to the burner that will extend out into
the flame. A more practical solution to
the problem is to install a pilot burner
manufactured by either Wheelco or
Brown. These pilot burners are espe-
cially designed to overcome this difRi-
culty. Where spark ignition is used, al-
ways keep the spark plug as far away
from the flame rod as possible.
—end—

Q_:LJ I2SN7-GT l‘[‘ HE 100K
E 22
ikl 5

Lo

20MEG

foe]
E T'OI — 1 @0 p

TO ELECTRODE P

Fig. 4—Protectoglo uses 922 phototube.



(mF -

RADIO and
RADAR
AlD

AIR RESEARCH &

Doppler velocity radar tracks the rocket-

Theory and Enginceering

powered models and records their speed.

IVE years from now our skies will
be filled with new types of aircraft.
They will streak across the skies
faster than sound, making today’s

jets seem slow by comparison. Data
needed for designing these very-high-
speed aircraft is already being com-
piled with the help of radio and radar
on an isolated sand island off the Vir-
ginia coast.

The Wallops Island station was estab-
lished by the National Advisory Com-
mittee for Aeronautics (NACA) in
1945, at a time when information on
transonic flow conditions was virtually
non-existent and could not be obtained
in wind tunnels, The information was
needed by men who were designing
supersonic research airplanes, jet fight-
ers, and guided missiles. Since then,
more than 1,500 research models have
been fired at Wallops.

A rocket propels the test vehicle to
the desired supersonic speed. Radar de-
termines the location of the model in
space and its velocity at any time dur-
ing the flight. A special type of radio
telemetering system obtains a record
of the aerodynamic reactions of the
model as measured by instruments car-
ried inside it.

The rocket vehicles are launched from
stands on the beach. They quickly attain
high speeds, passing through the trans-
onic range and into the supersonic with-
in a few seconds. The data sought by
NACA are obtained during the entire
flight of the model, and especially while
it is flying at transonic and supersonic
speeds. Some useful information is
picked up while the model is accelerat-
ing above 600 m.p.h. and considerably
more while the model is decelerating
through the transonic range, after the
rocket power has been exhausted.

The rocket-propelled research models
soar to great heights and travel five
to ten miles before plunging into the
sea several miles off shore. Most attain
an altitude of 15,000 to 30,000 feet;
some fly as high as 100,000 feet. Top
speeds range from 15 to 40 miles per

minute; most of the models attain a
speed of 20 miles per minute (1,200
m.p.h.). Usually the entire flight is
completed in less than two minutes—
sometimes in only 30 or 40 seconds.

During the first half or third of that
period, all the data required from a
given model are obtained by an array
of electronic devices, radio apparatus,
and automatic recorders. Pressure-
measuring devices, a radio telemeter
transmitter, and other miniature in-
struments are carried aloft in the model.
Radio receiving sets, recording appara-
tus, and a control panel for firing the
rocket are housed in a concrete building
at the launching site. Our cover shows
two of the antennas used for tracking
the model and receiving information
from it.

Most of the records are made photo-
graphically on fast-moving strip film,
so that all results of the test are re-
corded graphically on the same film, and
can be compared in relation to time and
distance. Data obtained at any point
in the flight can be seen clearly in re-
lation to all other test conditions. Even
the distance the rocket has traveled
from the launching stand can be cal-
culated within a few feet, at any point
in the film.

During its flight, the model can be
put through a series of programmed
maneuvers simulating a wide range of
flight conditions. It can roll, climb, dive,
and turn like an airplane, exerting
varying forces on the wing and tail
surfaces. These maneuvers are initiated
by setting an automatic control mecha-
nism for the desired program before
take-off.

The recorded reactions of the model
to these maneuvers are used to deter-
mine the maneuverability, stability, and
control characteristics of the airplane
which the scale model represents. Meas-
urements of lift and drag also are ob-
tained in this test.

Although it soon flies out of sight,
the model is tracked by radar and the
desired information is radioed from the

model over ten telemeter channels. The
telemeter unit, powered by tiny bat-
teries, is turned on just before the
rocket is fired. Motion pictures are made
of all launchings, but the most valuable
technical information is that telemetered
back to earth from the model itself in
full flight.

The telemeter transmits readings giv-
en by numerous pressure pick-ups and
other instruments. These include a run-
ning record of acceleration, position of
the controls, forces on the controls,
acrodynamic forces (such as lift and
drag) acting on the model, pressures
acting on the surface of the model, at-
titude of the model in respect to the air
stream, and sometimes temperature.

A Doppler velocity radar and a flight
path radar are used. Radar tracking
provides comparative data that can be
matched with the data telemetered. In
the brief span of a minute or so, all
the information needed for research
purposes is recorded automatically on
drums of graph paper or photographic
film, to be analyzed later by scientists
and computers.

Usually the model does not resemble
any specific airplane, but occasionally
it is a dynamic scale model of some ex-
tremely fast plane or missile that is still
in the design stage.

It has not been found practical to
attempt to recover the models. From the
start, every effort has been made to ob-
tain as much useful data as possible
from a single flight. The techniques
which have been devised permit obtain-
ing complete measurements of lift, drag,
stability, and control over the complete
speed range from a single model. Some-
times several variations of a model are
flown in order to obtain more data.

All the test data needed from one
model for a certain phase of research
can be obtained in those few seconds.
Seldom is it necessary to fire more than
ore model of a specific design. The
model is expendable and falls into the
ocean.

—end—
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| NOW-Be a Fully Trained, Qualified
/ RADIO TELEVISION TECHNICIAN
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New “Package” Unit Training Plan

PAY AS YOU LEARN-YOU SET THE PACE!

No Monthly Payment Contract
to Sign!

Now . .. be ready for Radio-Television's big pay opportunities
in a few short MONTHS! Frank L. Sprayberry’s completely
new “Package” training unit plan prepares you in just 10
MONTHS . . . or even less! Equally important, there is NO
monthly payment contract to sign . . . thus NO RISK to you!
This is America’s finest, most complete, practical training—
gets you ready to handle any practical job in the booming
p . 3 Radio-Television industry. In just 10 months you may start
" - £ your own profitable Radio-Television shop . . . or accept a good paying
- ~ i Job in this fascinating expanding field at work you've always wanted
x to do. Mr. Sprayberry has trained hundreds of successful Radio-Television
technicians—and stands ready to train you in less than one year, even if
you have no previous experience. You learn by DOING . . . actually work-
ing with your hands with equipment of special design to illustrate basic

’ theory instead of relying on books alone.

£ VALUABLE EQUIPMENT INCLUDED WITH TRAINING

= The new Sprayberry *package’” plan includes many big kits of genuine,
S professional Radio-Television equipment. While training you actually per-
form over 300 demonstrations, experiments and construction projects.
In addition, you build a powerful 6-tube standard and short wave radio
set, a multi-range test meter, a signal generator, signal tracer, many
other projects. All equipment is yours to keep . . . you have practically
everything you need to set up your own service shop. The interesting
Sprayberry book-bound lessons and other training materials . . . all are
yours to keep

EARN EXTRA MONEY WHILE YOU LEARN!

HUME lN All your 10 months of training is AT YOUR HOME in spare hours. Keep

] on with your present job and income while learning . . . and earn EXTRA

SPARE HUURS. " CASH in addition. With each training *package’ unit, you receive extra

& plans and ideas for spare time Radio-Television jobs. Many students pay

for their entire training this way. You get priceless practical experience

and earn generous service fees from grateful customers. Just one more

reason why the Sprayberry new 10 MONTH-OR-LESS training plan is

the best Radio-Television training in America today. If you expect to be

in the armed forces later, there is no better preparation than good Radio-
Television training.
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. K ‘ \ \ at once!

bbbl L DL L L L EEETE LY T

— 2 SPRAYBERRY ACADEMY OF RADIO, Dept. 20F i

- = 111 North Canal St., Chicago 8, III. ]

. - !/ / / Please rush to me all information on your 10-MONTH :

Radio-Television Training Plan. | understand this does 3

not obligate me and that no salesman will call upon me. 1

Dlc '

o ; NEME:: 5 - G50 558 » BRL. # O I SNOHRE Age......... )

= . X ]

[ en D OB ATIC Address........ L |

5 : 1

IF YOU ARE Men llrtlgy i_rll_ll‘:(l‘ag‘ilolgvligﬁee]lg a short inten. | S f Cityz s o B A e Zone...... State........... 3 :
sive 1007, raining with i Please check Below About Your Experience 1

EXPERlENCED 'N RADIO foUth!'efeE:S%Eﬁﬂly&g?faafﬁ';},';ﬁf : O Are You Experienced? O No Experience :
L L

FEBRUARY, 1952



The wide-band amplifier above provides a 21 decibel gain flat from 40 to 225 me.

Amplification of a wave
along a wave delay line
makes possible the boost-
ing of signals over an ex-

tended frequency range.

Wide'Band chﬂill Ampliﬁer By ROBERT L. GISH

URING the 1951 IRE Convention

in New York City, many people

learned of a new type of wide-

band television amplifier. This
device, which incorporates the new prin-
ciple of chain amplification, is so un-
usual in its design and so unconven-
tional in its method of operation as to
be of wide interest.

This amplifier is being produced, in
this country, by the Spencer-Kennedy
Laboratories, Inc., of Cambridge, Mass.
Although the model currently available
(and described in their Bulletin 212-3)
is designed specifically for television
use, the principle appears to be applica-
ble to many other wide-band amplifier
problems.

The accompanying simplified sche-
matic diagram (Fig. 1) shows the ar-
rangement of circuit components. There
are no r.f. circuits to switch or tune,
since the entire TV band is amplified
simultaneously. This design avoids loss
of picture resolution due to frequency
drift or inadequate bandwidth. The
device is said by the manufacturer to
have a nominal gain of 21 db, a flat
response characteristic (= 1.5 db) from
40 mc to 225 mc, and a very low noise
figure.

Theory of operation

The amplifier consists of two stages,
each incorporating six 6AK5 tubes with
grids connected at equal time intervals
along an artificial delay line, and plates

connected at corresponding time inter-
vals along another delay line. The lines
consist of a series of lumped induct-
ances and the input and output
capacitances of the tubes.

R.f. entering the input travels along
the grid delay line, exciting each grid
in turn, until it is finally absorbed by
the line-terminating resistor (R1).
When the 1.f. signal voltage reaches
the grid of V1, a corresponding voltage
wave produced at the plate begins to
travel down the plate delay line toward
the output. This amplified wave reaches
the plate of each succeeding tube at the
same time the amplified signal through
that tube appears on its plate; thus the
wave traveling along the plate delay
line increases in amplitude until it
reaches the output of the first stage,
where it is coupled to the external load
(the grid delay line of the second stage)
through capacitor C2. Those components
of the wave which travel backward
along the plate delay line are of no
value (since they are predominantly
out of phase), but cause no ill effects,
and are absorbed by the plate delay line
terminating resistor (R2).

The second stage operates exactly
like the first, except that its output is
coupled, through capacitor C3, to a
matched external load.

The limits of the frequency band
which can be amplified by this type of
amplifier are largely determined by the
value of the coupling capacitors in the

circuit, and by the characteristics of
the delay line. The low-frequency re-
sponse is limited by the impedance of
the coupling capacitors; the high-
frequency response is limited by the
low-pass filters formed by the series
inductance and effective shunt capaci-
tance of the delay lines.

Advantages and uses

Since each tube in the amplifier pro-
vides a gain of about 1.6 db, independ-
ently of all other tubes, the failure of a
single tube does not result in amplifier
failure or distorted output, but simply
a slight loss of amplification. The am-
plifier may operate for long periods of
time without attention. The amplifier
is housed in a case well suited for
installation in rack type equipment. As
a remote booster for commercial TV
demonstration, it would not need indi-
vidual channel tuning or adjustment.
As a pre-amplifier for TV field strength
meters or other applications, it would
provide uniform gain over a wide
range. Transformers are available to
match the input and output to a variety
of commonly used circuits.

According to the manufacturer, this
device may be used to drive a number
of TV receivers from a single antenna,
to feed long transmission lines for sys-
tems in valleys or in the shadows of
mountains, or to feed a single TV set
in a fringe area.

—end—

IST STAGE

Schematic of the TV booster which uses 12 tubes in cascade, 6 per stage. Note that screen bypass capacitors are not needed.
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MOLDED TUBULAR
CAPACITOR

DRY ELECTROLYTIC
CAPACITOR

for sure television capacitor replacements

When you replace television capacitors you want to know that your
replacements won’t cause “headaches’ in unnecessary ecall-backs
because of premature failure. You can be sure that these Sangamo
TV replacements will live up to their reputation. Used as original
equipment, they’re “tops” for dependable replacements.

THE REDSKIN is a molded paper tubular, especially adapted to tele-
vision. It's easy to work with—the leads are securely imbedded in a
hard plastic case and have been especially designed to resist breakage.
© ¥/ The REDSKIN is strong and it’s dependable at 85° C, even under

extreme humidity. 4 T
THE CHIEFTAIN is a dry electrolytic that fits anywhere! Tiny, but LIL A|,.‘,*.t
durable, it is ideal for application in tight spots beneath a chassis. Bare < "
tinned-copper wire leads make it easy to mount. Maintains uniform rJ

capacity when subjected to high ripple currents at 85° C.

REMEMBER . . . these are only two of a complete line of mica, paper and
electrolytic capacitors that will take care of practically any replacement
requirement in the radio and television field.

7%e SANGAMO Taite

FAP!R-MI(A-SllV!R-!l!(lROl"l(

S~ CAPACITORS

SANGAMO ELECTRIC COMPANY

MARION, ILLINOIS

IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO scst-10
FEBRUARY, 1952
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Beginners V.F. Oscillator

The author discusses oscillator characteristics which

cause instability and shows how these may be overcome

O those v.f.o.’s you read about

appear too complicated? Don’t

be discouraged. This article will

show how you can design your
own v.f.o. to add to your present rig,
and build it from scratch without dent-
ing your pocketbook. Practically every-
thing needed may be found among sur-
plus parts.

There is nothing mysterious or com-
plicated about variable-frequency oscil-
lator control. Any vacuum-tube oscilla-
tor circuit may be adapged for v.f.o.
operation. This includes the Hartley,
Colpitts, e.c.o., t.p.t.g., dynatron, etc.
Some have inherent frequency stability
while others do not. A few are easy to
key, and some can be made to operate
effectively only with careful tailoring or
by the use of exact component values.

One important point should be borne
in mind from the start: no v.f.o. should
go on the air that is not equal to erystal
control in frequency stability, keying,
tone, and absence of drift. This stand-
ard of performance is not difficult to
attain with a good v.f.o.

Before discussing the factors con-
tributing to good v.f.o. design let us
first consider the various methods used
for changing the frequency. It is pos-
sible to use any method of continuously
varying either the inductance or the
capacitance to obtain a desired change
in frequency. The inductance may be
varied by changing the position of an
iron core within the coil or with a vari-
ometer in which the angular position
between two series-connected coils is
varied. Both methods require careful
tailoring, which is generally possible
only at the factory or laboratory. A
variable capacitor, in series with the
coil, across all of the coil windings or
across only a portion of them, is both
a simple and convenient method.

Frequency drift

Let’s see what makes an oscillator
drift in frequency. There are two fac-
tors—both having to do with changes in
temperature. First of all, materials ex-
pand or contract with changes in tem-
perature. Unfortunately these materials
may be wire, coil forms, capacitor
plates, or any of the elements that go
to make up your frequency determining
circuit. Taking an absurd example, let
us assume that a component 10 inches
long expands 10% when heat is applied.

By GILBERT L. COUNTRYMAN

We will assume that the one inch in-
crease in length causes a 2-kilocycle
change in frequency. The first remedy
would be to cut down the physical size—
which can readily be done at the lower
frequencies used by amateurs. Let’s cut
it down to one inch— now the expansion
is only 1/10 of an inch and the resultant
drift is only 200 cycles instead of 2,000
cycles. The reduced drift can be can-
celed out by effectively using the prop-
erty of certain materials which shrink
rather than expand when heated.
The other change due to temperature
rise is in the tube itself. The elements
of a tube represent the plates of small

L
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Fig. 1—The Colpitts oscillator circuit.

capacitors and some of these capaci-
tances are across the v.f.o. frequency
determining coil-capacitor circuit and
affect the frequency. What happens
when filament and plate voltages are ap-
plied to the tube? With the resultant
heat these elements change in size and
position, and there is a gradual change
in capacitance until the maximum tem-
perature has been attained, say, after
60 minutes.

Again, to use an absurd example:
let’s say a coil has a 100-uuf capacitor
across it, and the tube capacitance
across it is also 100 yuuf. When the tube
heats up, the tube capacitance reduces
to 50 puf, making the new total capaci-
tance 150 upf—resulting in a big change
in frequency.

If we redesign the tank circuit,
changing the coil until it requires 2,000
unf of capacitance to resonate at the
desired frequency, the tube capacitance
will still change 50 nuf when heated,
but the change is now only 2% % of the
total instead of 25%.

Summarizing our findings:

1. Use the smallest components pos-
sible. This means a coil % inch in
diameter instead of 3 inches. Use
physically small capacitors and re-
sistors, and miniature tubes.

2. Use a circuit requiring lots of fixed
capacitance across the tube grid

and cathode so that changes in
the tube capacitance will not mate-
rially affect the frequency.

3. Use zero temperature coefficient
fixed capacitors, or silver micas
paralleled with small negative tem-
perature coefficient types.

(Reducing the size of the coil form

does not apply to high-C oscillators like
the Clapp and Colpitts. Such circuits
require high-Q inductors for efficient
operation over their tuning range. This
requirement is met by using large di-
ameter wire and a form having a diam-
eter approximately equal to the winding
length. Such a coil is used in the v.f.o.
shown in Fig. 3.—Editor)

Oscillator stability

The common term for piezoelectric
crystals is “rocks,” not only because
they are made of rock (quartz) but
probably also because their notes are
as steady as a rock.

The variable-frequency oscillator note
can also be as steady as a rock, but only
if it is constructed so that its mechani-
cal rigidity is rock-like. The only parts
in, an oscillator that should move in the
slightest degree are the rotor plates in
the variable capacitor—without any
axial displacement. The wire must be so
tight on the coil form that it cannot be
moved with the fingernails. All parts
must be fastened down with heavy ma-
chine screws and lock washers; strain-
free, solid bus wire connections should
be used, and a variable capacitor with
double bearings is necessary. After a
joint is soldered, touch the iron to it
again. This lets the wires “relax” and
shift to a less strained position before
the solder hardens again.

All leads from the v.f.o. should be
cabled with lacing cord so that the wires
cannot shift position. Don’t forget to use
cable clamps to lash down the cable to
the chassis. Leads which move alter the
capacitance to other parts and ground.

Fig. 2—Modifications in the escillator.
RADIO-ELECTRONICS for



A Guiding Beacon For

o)

i

Quality Electronic Parts /<

<

vl

' - . —
¥ 2 i
RADIART Sales Offices Across The Nation

e

TORONTO.

MINNEAPOLIS.
MINNESOTA

\A.))

PORTLAND. ORE

ORCHARD PARK
{surraLo).
wew yomrk

GLEN ELLYN [ CHICAGO).

l—\ PORT WAYNE,. INDIANA
@ DENVER. COLORADO

O CALIFORNIA

N\
'
|

RICHFIELD.
/om0’
-

OECATUR lATLANTA
GEORGIA

LOS ANGELES CALIFORNIA

D:LLAS, TEXAS

These Are The Cities With RADIART Distributors in lowa, Kansas,
Minnesota, Nebraska, North Dakota, South Dakota and Wisconsin.
Serviced By RADIART SALES CO., Minneapolis, Minnesota.

IOWA MINNESOTA SOUTH DAKOTA
Burlington Duluth Ropid City
Cedar Rapids Mankato Sioux Falls
Council Bluffs Minneapolis Watertown
Des Moines St. Paul
Davenpart WISCONSIN
Dubuque NEBRASKA Appleton
Fort Dodge Lincoln Chippewao Folls
Ottumwa Omaho Eau Claire
Sioux City Green Bay
Waterloo NORTH DAKOTA Hudson

Fargo Marinette
Mandan Wassau
Minot
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The RADIART “SEAL-VENT” vibrator is the most im- | \
X portant change in vibrator design in 17 years! The k \ '-\
famous Radiart “Red Seal” is intact prior to placing \ ,’
the vibrotor in use preventing the oxidation of the | A¥|
points. BUT, with the vibrator in use, the wax seal i\Y l
melts permitting the circulotion of air into the viara- I W
y tor extending the performance and life of the : i
/ vibrator even further. { l
s See your RADIART distributor, or write us I |
\B = T O R~~~ a2 ‘

FOR NAME OF YOUR NEAREST RADIART DISTRIBUTOR

USE COUPON BELOW

RADIART SALES CO. 437 Oliver Avenue So., Minneapolis 5, Minnesota

Pleose send nomes of the Rodiort Distributors in my
oreo stocking the following Rodiort products in which
I om interested: [] Tele-Rotors, [ Vibrotors, (] TV
ond FM Antennos, [ “Spee-Dee” Chimney Mounts,

Lightning Arresters, |} Auto Aeriols, D Power Supplies

Pleose hove o Rodiort Distributor coll on me.
Name
Address
City

AUTO AERIALS -

TV ANTENNAS « ROTATORS .

THE RADIART CORPORATION cieverano 2, onio

POWER SUPPLIES



When you use

Centralab's

Exact Replacement Controls

W‘ _ Why waste time "tinkering” with kits . . .
- 2 5(

when you can get exact, quickest-for-servicing,

IV
/\\«3 AN
\\wﬂ‘;‘ custom replacement controls for TV-AM-FM...
R’ i

There’s a Centralab Custom Control — or Standard W W Unit that’s Quickest for Service.

Service Engineers! Centralab’s famous Blue Shaft tapped units! All Centralab controls are packaged
and Custom Controls are exclusive service items. singly. Blue Shafts are also available in handy plastic
You'll find Blue Shafts available in a complete line boxes of 12 and in a special metal cabinet contain-

of plain and switch types with resistance ranges from ing 22 controls. NO EXTRA charge for the cabinet.
500 ohms to 10 megs. in a wide variety of tapers and

Check These LOW PRICES on Popular Blue Shaft Controls!

Ohms Max. Circuit List
Cat. No. Resistance Taper Location Price
B-60 500,000 C-2 (audio) Volume or Tone $1.00
B-60-S* 500,000 C-2 (audio) Volume or Tone $1.50
B-70 1 megohm C-2 (audio) Volume or Tone $1.00
B-70-S* 1 megohm C-2 (audio) Volume or Tone $1.50

*Switch Type

Ask your jobber or write direct for Bulletin 42-106 on Blue Shaft
Controls. Send 25¢ for Centralab’s TV and Custom Control Guide.

Division of GLOBE-UNION Inc.
922 E. Keefe Ave. ° Milwavkee 1, Wisconsin

RADIO-ELECTRONICS for
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Blue Shaft Controls with attached switches are your
smartest service buy! Why? Because they save you valu-

able bench-working time — by being truly your quickest-

for-servicing replacements. These factory attached and
tested switches are high amperage, universal units. That
means they can be used as SPST — DPST or 3 wire.

For quickest servicing, standardize on Centralab Blue
Shaft and Custom Controls.
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REMEMBER THESE CBS-HYTRON TV FIRSTS?

16RP4
original studto-matched
rectangular picture tube. ‘¥

12BH7
twin-triode sweep
amplifier with

- -

NEW 128Y7

Very - high - gain miniature
pentode amplifier. Gives gains

within its Power capabil-
ities — equal to those of
6AG7. As video amplifier,
provides better contrast in
OEINUSR  high-quality TV receivers.
And in low-cost receivers,
adequate amplification at low
plate voltages.

2BYZ
TRON

0 | D ‘:
iy T

NEW 12A4

. High-efficiency, medium-mu,
9-pin miniature triode. Used
as vertical amplifier, class C
oscillator, or low-distortion
audio output amplifier in

g push-pull.

YOU'LL BE SEEING THEM . .. BUYING THEM SOON
Because these tubes are specifically designed for high-
performance, low-cost TV for the mass market. Watch
for them in new models of famous TV sets. When you
buy these CBS-Hytron TV firsts, follow leading set
manufacturers. Buy the original. Buy CBS-Hytron!

MAIN OFFICE: SALEM, MASSACHUSETTS

superior efficiency.

1X2A
compact, high-
voltage TV rectifier.

6BQ6GT

258Q6GT
extra-performance
deflection amplifiers.

ol

12827 NEW 12BZ7

¥ #@ High-mu, 9-pin miniature
E,‘Pmo s dual triode. Especially de-

1. A signed for sync. separators
1 and sync. amplifiers, high-
gain audio amplifiers, and
gating circuits. ' °

NEW 12B4

High-efficiency, low-mu tri-
ode with 6/12 volt heater.
Designed for vertical ampli-
fiers with limited B supply
voltages. Gives more sweep
than 6W6GT. In proper cir-
cuit, sweeps any 70° rec-
tangular.

YTRO

RADIO TUBLS

RADIO-ELECTRONICS for



Slight variations in the plate supply
voltage will result in frequency change
and instability. This must be elimi-
nated; fortunately it's easy with our
old friend the VR tube.

Last but not least, put rubber feet
on the v.f.o., and place it on a felt pad
on the operating table. Now you can
pound the key, or the cat can stomp
across the floor without that tell-tale
“wheep-wheep” on the air!

The v.f.0. circuit

The simplest oscillator is the most
satisfactory. There will be fewer ad-
justments, fewer factors to contend
with. Examine the Colpitts circuit and
what do we find? A simple coil with no
taps, a few capacitors, a resistor and
an r.f. choke. On paper it looks like a
good bet—and it is. The Clapp circuit
is fundamentally a Colpitts even though
its proponents may give you a big argu-
ment on that score.

Any oscillator can be made to work
well. T prefer the Colpitts because it is
simple, requires no careful tailoring,
and has fewer components. Keying is
clean without objectionable clicks or
chirps, and the large capacitances used
make it easy to obtain excellent fre-
quency stability.

Let's look over Figs. 1 and 2. Fig. 1
is a triode Colpitts oscillator. For sta-
bility we want an isolation tube so that
any changes reflected back to the oscil-
lator as the amplifier is tuned through
resonance will not affect the frequency.
Fig. 2 is easy to construct and provides
adequate isolation as well. Here, the
screen acts as the plate in the frequency
determining part of the circuit. The

6AKS 6AQ5
C6/400IMICA  C8/.00) WICA

105

#SLVER MICA .
oors ceramc 1 1

ONEG TEMP COEFF =
Fig. 3—Complete circuit of the v.f.o.

isolation stage is electron coupled to the
oscillator through the electron flow from
the cathode to the screen and plate.
What tube to use? My choice is the min-
iature 6AK5, whose low filament cur-
rent and adequate output at low plate
voltage makes it a ‘natural’ for my
money.

My v.f.o. is constructed for frequency
determination and not for power. To
drive the grid of an 807 a little more
power is needed than can be obtained
from a 6AK5 with 105 volts on the plate
and screen. A 6V6 is good, but too large
rhysically. The optimum choice seems
to be the 6AQ5, a miniature 6V6. This
tube, with only 105 or 150 volts on the
plate and screen, will adequately drive
th_ grid of an 807 regardless of whether
it is amplifying straight through, dou-
bling, tripling, or quadrupling.

A tunable plate circuit for the 6AQ5

FEBRUARY, 1952
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is unnecessary. Just use an untuned coil l
with or without an iron core, but tail-
ored for the center of the band in which |
you want output. For operation on sev- |
eral bands, it is advisable to use a
tapped coil with a shorting switch. For
single-band operation a common r.f.|
choke will do the trick. The 6AQ5 will
not act as a frequency multiplier unless
its output circuit is broadly tuned to
the desired harmonic.

Your hoard of parts will probably
supply the miniature sockets, resistors, |
and r.f. chokes needed. Since you will
need some silver micas, at least one
negative temperature coefficient capaci-
tor, and a .01-uf bypass, one of the “bar-
gain” assortments of fixed capacitors
weuld be a good investment. A screw-
driver adjusted ceramic trimmer, per-
haps 2 to 9 puf, will aid in hitting the
correct tuning range. Under no condi-
tions should a compression type trimmer
be used as its capacitance varies widely
with changes in temperature or humid-
ity. If you buy any new components
get the smallest that you can, including
the double-bearing midget tuning ca-
pacitor—about 50 puf capacitance de-
pending on the frequency coverage and
band spread desired. |

The grid-circuit frequency determin-
ing inductance is important. Don’t use
an air-wound coil. Even the B & W
Miniductors lack the necessary rigidity
in this application. If your parts hoard
lacks a substantial coil wound on a
form, either look over the magazine
advertisements or visit your local sur-
plus store. You can obtain an assort-
ment of factory-wound coils for thirty
to fifty cents, or, with luck, at from |
three to ten cents each. Something about
an inch in diameter and with perhaps
twenty turns is needed. Be sure that
the coil form can be securely fastened
to the chassis. An assortment is a good
investment, as many uses can be found
for them and you will have several to
experiment with when designing your
v.f.o. If you use the Colpitts circuit no
tap on the coil is necessary. Feedback
voltage comes from the tap between the
two series-connected capacitors.

Referring to Fig. 3, C2, C3, and C5
should be silver mica and C4 & negative
temperature coeff.cient type; and C6, |
C7, C8, and C9 may be those dime-size
disc ceramic capacitors. If C1 is much
larger than 35 uuf, C3 may have to be |

© %
Q%

Fig. 4—Top view of the chassis layout. |

PHOTOFACT BOOKS

Photofact Television Course. Cavers TV principles, oper-
ation and practice. 216 pages; profusely illustrated; 8Ya
x11% Order TV-1,.............. 0000000 Only $3.00

Television Antennas. New 2nd edition. Describes oll
TV ontenna types; tells haw ta select, install, solve troubles.
Saves time; helps you earn more. 200 poges; illustrated,
Order TAG=T.....vioiuviinnnnnnnnnnnnn. Only $2,00

Television Tube Location Guide. Volume 2. Accurate
diagrams show position and function of all tubes in hundreds
of TV sets; helps you diagnose trouble without removing
chassis. 224 pages; pocket-size, Order TGL-2 . Only $2.00

Television Tube Location Guide. Vol 1. Over 200
pages of TV receiver tube position diogroms on hundreds
of models. Order TGL-1.................. Only $1.50

Making Money in TV Servicing. Tested proved methods
of operating o profitable TV service business. Covers oll
important phoses. Authoritative, valuoble guide to success.
Over 130 poges. Order MM-1. . .. ........ Only $1.28

Servicing TV in the Customer's Home. Shaws how to
diagnose trouble using capacitor probe and VTVM. Short-
cut methods help save time, earn more on outside service
colls. Order TC-V.....ouiuveinnnnnnnn... Only $1.50

1949-19350 Record Changer Manual. Vol. 3. Covers
44 models made in 1949, including multi-speed changers
and wire ond tape recorders. Original dato bosed on actval
onalysis of equipment. 286 pages; 8%2 x 11”; paper-
bound. Order CM-3................. ... Only $3.00

1948-1949 Changer Manual. Vol 2. Covers 45 models
made in 1948-49. Poper bound. Order CM-2 . Only $4.953

1947-1948 Changer Manual. Vol. 1. Covers 40 post-
war models up to 1948, Order CM-1. ... ... Only $3.98

Recording & Reproduction of Sound. A complete gu-
thoritative treatment of all phases of recording and amplifi.
cation. 6 x 9”. Order RR=V................ Only $5.00

Audio Amplifiers. Vol. 3. Clear, uniform, accurate data on
50 audio amplifiers, plus full coveroge of 22 FM
and d during 1950. 362 pages, 8'4
%1 .........Only $3.98
Avdio - 104

well-known gudio am
368 pages, 84 x 11”, O

Avdio Amplifiers. vol. 1, 102 amplifiers an,
made through 1948. 352 p. Order AA-1... -Only 53,

Avto Radio Manual. Complete service dato on more than
100 post-war auto radio models. Covers aver 24 mfrs,
350 pages, 8Y2 x 11”7, Order AR-1........ Only $4.93

4 icati Receiver M l. Compl! analysis
of 50 popular cammunications models. 246 poges, 814 x
117.0rder CR=V. .. 0ouinvnninnnnnnnnn.. Only $3.00

Radio Recei Tube Pl Guide. Accurate dia-
grams show where to replace each tube in 5500 radia
models, covering 1938-1947 receivers. 192 pages, pocket-
size. Order TPV, ... ... ..ooiiiunnnnn... Only $1.28

Dial Cord Stringing Guide. Vol. 2. Covers receivers made
from 1947 through 1949. Shows you the one right way to
string a dial cord in thousands of models. Pocket-size, Order
2 e e et Only $1.00

Dial Cord Guide. Vol. 1. Covers sets produced 1938
through 1946, Order DC-1.,...............

Only $1.00

Order {rom your Parts Jobber or write direct to
HOWARD W. SAMS & C0., INC., 2201 E. 45tk St._, Indianapolis 5, Indiana

HOWARD W, SAMS & €O., INC.




COST OF
RESISTORS ALONE

+]239

NO CHARGE FOR
CABINET

~_Amateur

jincreased and C4 decreased for stable
operation over the tuning range. Coil
L1 has 20 turns of No. 14 enameled
wire on a 1%-inch form for the 3500-
to-4000-ke range. L2 is wound with No.
20 enameled wire on a Y2-inch diameter
form. For 80, 40, and 20 meters, re-
spectively, the windings are 40, 20, and
9 turns close-wound and doped with a
low-loss material such as Polyweld 912,
Q-Dope, Quartz-Q, etc.

Find the approximate inductance
from the coil table in the handbook, and
| determine from the chart what capaci-
tance is needed for 3750 kc¢ (or the
center of the band that you want the
v.f.o. to operate on). Juggle your ca-
pacitors on the coil until you hit the
right frequency range as determined by
a grid-dip meter or a calibrated re-

XTAL 05C

I'ig. 5—The switching and keying circuit.

FINAL OR INTERMEDIATE AMPL

I

KEY |

’ ceiver with the antenna disconnected.

@ , A good starting point is 100 ppf for C3,

300 unf for C4, and 200 nuf for C2. The

OHMITE [W’ng/

| tional ceramic trimmer should parallel

1/2-WATT RESISTOR ASSORTMENT
—In Plastic Cabinet For Cost of Resistors Alone!

Again you can get this handy. all-plastic
resistor cabinet with the OHMITE Little
Devil Y2-watt resistor assortment—at the
regular price of the resistors alone. This
handsome cabinet is a real timesaver in
your shop...makes it easy to find the
right resistor in seconds, and you have a

visual control of your stock —eliminating
duplicate inventories and unnecessary
trips to your distributor. Extremely com-
ract (9" x 54" x 434") the sturdy cabinet
1a8 five drawers, with eight compartinents
in each drawer—a separate compartment
for each resistance value.

TIME-SAVING CABINET CONTAINS 125 RESISTORS IN 40 COMPARTMENTS

NO MORE
GUESSWO!K.’

RESISTANCE AND WATTAGE
CLEARLY MARKED ON EVERY UNIT

Each one of these tiny, rugged, Lit-
tle Devil units is not only coﬁ)r coded,
but clearly imprinted with resistance
and wattage values. No more mistaken
identity!

Little Devils are available in 15, 1,
and 2-watt sizes, +59, or +107 toler-
ance, in standard RTMA values from
10 ohms to 22 megohms. In the 1-watt
size, + 109, tolerance, values as low
as 2.7 ohms are available.

The forty compartments are factory-
packed with a selected servicemen’s
assortment of 125 individually marked,
Ls.watt Little Devil Insulated Composi-
tion resistors, in 40 values from 10 ohms
to 10 megohms, +10% tolerance. These
tiny, dependable units are known the
world over by servicemen, amateurs, and
engineers as the ultimate in ruggedness,
stability, and current-carrying capacity.

ASK YOUR |
DISTRIBUTOR—TODAY.

OHMITE MANUFACTURING CO.
4895 Flournoy St., Chicago 44, Il

z. 2uic i OFIMITE.

RHEOSTATS o

RESISTORS o

TAP SWITCHES

C2. One of the fixed capacitors, prefer-
ably C3, should be a negative tempera-
ture coefficient type.

Fig. 3 shows the schematic of the
unit constructed by the author from his
collection of parts. Component values
are given. Al] the parts can be mounted
on a little chassis 3 inches square and
3 inch high. Your local tinsmith can
cut and bend a piece of 4g-inch sheet
aluminum of the proper size which
should fit in an odd corner of your pres-
ent driver stage. Fig. 4 shows the ap-
proximate placement of the components
on top of the chassis. Others not shown
are underneath. It may seem like mucho
work, but don’t forget that there’s a
lot of self-satisfaction in designing and
building your own gear.

Constructional hints

When you tailor your 6AQ5 plate
coil to resonate in the center of the
band, or bands desired, check it with
vour grid-dip meter after it is connected
in the circuit, as tube and stray capaci-
tances affect it considerably.

To trim up the frequency determin-
ing tank adjust the ceramic trimmer
(about 2 to 9 uuf, not shown in Fig. 3
or 4), mounted on top of the tuning
capacitor, so that there is equal dial
space above and below the band. This
trimmer is, of course, in parallel with
Cl and C2 in Fig. 3.

Have the rig well shielded, and don’t
forget the shields for the miniature
tubes and the coils. If you drive an 807,
it must be well shielded. To eliminate
any tendency for it to take off as a
t.p.t.g. oscillator, one or more of the

RADIO-ELECTRONICS for
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following procedures may be adopted
as necessary:

1. Run the output lead from the v.f.o. |
in large-diameter shielded wire
(well grounded) to the 807.

2. Insert a 1-watt resistor, 50 or 100
ohms, wound full of No. 26 wire,
in the plate lead.

3. Insert a 47-ohm %-watt resistor in
the screen lead at the socket.

4. Add a 47-ohm %-watt resistor in
the lead to the 807 control grid.

If you wish to retain your present
crystal oscillator for network use, add
a switch to throw the keying and output
to either the crystal or the v.f.o. unit.
A d.pd.t. rotary switch connected as
shown in Fig. 5 will give you more
versatile operation.

Unless fixed bias is used on the 807,
its cathode should be keyed simultane-
ously with the cathode of the v.f.o. (or
the ecrystal stage). It is generally
simpler to key the 807 cathode than to
provide the 45 or so volts of negative
bias to cut off the 807 plate current in
the absence of excitation.

The most important thing to remem-
ber in v.f.o. construction and design is
mechanical rigidity. 1f vou bear that
in mind every time you fasten down a
component or solder a connection, all
your troubles will be little ones.

(The actual value and coefficient of
C4 will depend on the average tempera-
ture of the room, the temperature
within the v.f.o. enclosure, and tem-
perature variations of the oscillator
tube under varying line voltages. Room-
temperature variations can be licked by
enclosing the oscillator in an air-tight
aluminum shield can lined with thermal
insulating material.—Editor)

-end

HARMONIC XTAL OSCILLATORS

Several of the commonly used har-
monic-type crystal oscillators have a |
tuned circuit in series with the cathode
return. This tuned circuit must be
slorted out to prevent damaging the
crystal when fundamenta! output is
desired. Forgetting to short this coil
often results in damaging the crystal.

I have minimized this danger by mak-
ing the circuit connections shown in the
drawings. A lead from the oscillator
cathode is run to one of two unused
terminals on the socket for the plug-in
plate coil. The other unused terminal is |
grounded. A jumper is connected be-
tween corresponding pins on the plug-in
coil used for fundamental output. Now
the cathode coil is automatically shorted
out when the fundamental tank coil is
plugged in. This trick is useful only
when all the available crystals are in
the same band.—S. H. Beverage, |
WiMGP
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/Vo MOTORS OR
MOVING PARTS

MOTORLESS g

TVAERIAL
SYSTEMS '’

a4
N ,:“Pﬁ “{II'

ROOF
| %= ORIENTATION

360° ELECTRONICALLY SWITCHED BEAM

GIVES SAME CLEAR PIX AS MOTOR
DRIVEN AERIALS AT// THE COST

ELECTRIC l
SIMPLE FLICK OF SWITCH = POWIR

CLEARS PICTURE  /STANTLY
I/;g}fﬂ/f/w

OPENS BIGGEST
REPLACEMENT MARKET

IN Ty HISTORY

MAIL THIS COUPON TO-DAY! ceccems=a==-
SNYDER MFG. CO.
23rd & Ontario Sts., Phila. 40, Pa.

GHOSTS

—

ik

Please send me free copy of authoritative
booklet TENNA TIPS on Directronic and

all other types of aerials, plus catalogs.
NAME = o e — ==
ADDRESS - _ e
ary ZONE STATE
___________________ S S -



71

Life-like
window displays
and
counter cards!

Talk about an exciting, sales-build-
ing Radio-TV Service Dealer cam-
paign! Mister, this is it!

Featuring personal endorsements
of some of the most glamorous and
newsworthy people in the entire
country, this campaign ties you in
with big-space ads in Life, The
Saturday Evening Post, Collier’s
and Better Homes and Gardens.

*SYLIVAN A~

RADIO TUBES: TELEVISION PICTURE TUBES; ELECTRONIC' PRODUCTS ; ELECTRONIC TEST EQUIPMENT
FLUGRESCENY TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

livf‘ 4:‘-’“\ Byt

“BE SURE YOU GET ExpeRy RADiG

OR TV SERVIE - T
" ‘“\) Y o W)
Shptre.. B2 ast bt

=T

el by,

Just see what you get: . . . bril-
liant life-like cut-outs of the cele-
brated stars . . . counter cards,
streamers, appealing mailers . . .
also radio spot announcements, and
reminder stickers. You pay only two
cents per prospect per-month for
the mailers. The rest is FREE. Don't
delay! Call your Sylvania distribu-
tor or mail coupon N-O-W!

Personalized postal
cards. Giant mailers!

Radio announcements
and reminder stickers!

|

SEND COUPON
NOW FOR DETAILS |

ON THIS BIG <
cAMPAIGN @

Bright exciting
streamers!

Sylvania Electric Products Inc.

Dept. R—2702, Emporium, Pa.

I'd like full details about Sylvania’s big 1952
Campaign for Service Dealers.

Name____ — — -
Street

City_ _Zone____State.

| NSRS S S—_

RADIO-ELECTRONICS for



GIANT TV SALE ciiit.icesiris ot

;‘:&:ﬁg‘i‘u 630_nx cHASS|s LUXURIOUS, NEW TV CABINETS

For 630 Choscis, 177, 19”, & 20” Picture Tubes
Amaziing Low Price! q o -
30-Tubes—RCA lic. —For :

16” to 24" Picture Tubes, Save
BLE At Sy riee: AMATLA,
ny T Y onR
range und best re::l)llol:"un ':o 45°/0!
200 miles without a complicated Model
booster or antenna, thls new.
advanced 630 DX Chassls Rives 200
3-times normal reception. Spe- cusfom
cial extra-hlgh galn standard Reduced Now
c:)lll' tun'er om-r{s greater sensi- I
tlvity, rfor n any
channel; sHigned & tested for 3 to Styled only
holurs: lmolded ne;)rlv.zenserlA; 4 { 1
microvolts sensitivity; rme
strong FM sound system; hort- 539-95 9 549.50
zomlul &d"l‘le;{ lo{ck am‘1 is dl& !
ectly ads a .
%,,,ﬁ T .s: ,,‘.’JOS‘.’,‘;" best 3 Blonde finish add $10
hassis b rder NOw thi q i i i i i
e Bt ar MOWG ANis vercyj beayhful cabinet, in richly fimshed. hand rubbed mabogany w!"
. s 95 stand out in any room. Made special to house the 630 chassis, they will
RMA Guaranteed—Factory 'WIl'eze 159'.,..‘_",:::{;.‘,’.i carry a 177, 19” or 20” picture tube. Every cabinet is custom styled, made
;:;rg t::.'ef;arc'i?;: a':d l3(:>"I(c:z;s:mcludmg 1 ¢ 50 by c;?nﬂsfgen ko’;d gu:ran:ed pe;’r{esd. I:;I‘;dles safety glass, mask &
N moun rackets. Order !
630 Standard Chassis. complete e o - e L
~Now! CRT) All Prices Reduced! Tv P c u E u ES
FREE! e shenad Sonet the fpcry Toms shties | CRYSTAL CLEAR ICTURE TUB
» tions and hundreds of rapid checks. Get yours NOW-—FREE!! 6-Months Guarontee—non ro-rata
LUCITE MASKS Black Face—Brand New—S’andzrd Bronds—
TV TUBE ACCESSORIES—ANTENNAS Framed in Rich Gold Leaf Finish :
. ' RO—Itound Tuhes Sealed Cortons
Each Specially Priced! RE—Iect. Tubes
Universal Mounting Bracket.$6.97 | At Alumiaum Conical Antennas MTRE10%™113%~ 3449 | 10BP4 RO-G ... .$24.95 14HP4 RO-G 233155
R R s Tl 553.6299 ea. }g: l't('; }i&';};‘%' g;g 12LP4 RO-G ... 24.95 178P4 RE-G . 29.95
p O = 4 .04 Gt it Ve Tygc. .\..(33; 17 RE 13 :;}’7: 5.89 | 14BP4 RE-G 24.95 [|9AP4A RO-M 37.95
g Ao s $3.29 ea. | JOC 0 R 780] 16GP4 RO-M .. 31.95 20CP4 RE.G . 37.95
Sleeve & Ring for 24" 7,95 Lots of 1252 .69 ea. 247 11O 21°x25° . 1. 13095 24AP4 RO-M ... . 69.95

NOW! Write for FREFE Catalog including new romplete
line of tubes, parts. decessories for radio & TV, plux
test instruments.

MINIMUM ORDER: $5.00. 25% deposit with order,
balance C.0.D. Include postage with order. All mer-
chandise subject to prior sale, F.0.B. New York Clty.
Prices subject to change without notice.

COrtlandt 7-6195

Just for Examining COYNE'S New -Volume Set

Il y .

pld oo

-

3
1

f
H

Yes, you get this big, brand new book, “150 |77,
Radio-Television Picture Patterns and Di- ‘\_f_“
agrams Explained”, absolutely FREE! Just {4
off the press! Gives complete wiring circuits

and diagrams on the latest Radio and Television Sets.
Easy-to-read, large 814 x 11" pages, with full instructions on
how to read and use the diagrams. A “must” in every Radio
and Television service-man’s repair kit. You get this val-
uable book as a FREE Gift for asking to see Coyne’s great

new 6-book set, “Applied Practical Radio-Television”!

Here’s “Know How” that Makes You Worth More! SEND NO MONEY! ji5¢ mait coupon for 6-volume set

; " . ) on 7 days free trial. We'll include book of 150 TV-Radio Patterns
You'll get into the big money faster in TELEVISION-RADIO & Diagi'ams, If you keep the set, pay0$3 in 7 days and $3 per

if you know where to find the answer to servicing problems.  month until $23.00 plus postage is paid. (Cash price $22.00). Or
Coyne’s great new 6-volume set gives you all the answers You can return the library at our expense in 7 days and owe noth-
—quckly! For basic “know-how” that is easy to understand, ng. YOU BE THE JUDGE. Either way, the book of TV-Radio
you'll find everything you want in volumes 1 to 5 which con- Patterns is yours FREE to keep! Offer is limited. Act NOW!

rtain over 5_00(]) prt;aocticil flacts and data. Theyb?ovehr every step
rom principles to installing, servicing, trouble-s ooting and
allgning all types of radio and TV sets. So up-to-date it FREE BOOK—FREE TR'AL COUPON!
includes COLOR TV and UHF, adapters .and converters.

COYNE ELECTRICAL & TELEVISION-RADIO SCHOOL, Dept. 22-TH

500 S. Paulina St., Chicago 12, IIl.

YES! Send é.volume "Applied Practical Radio-Television' for 7 doys FREE

And then, for speedy on-the-job use, you get volume 6—the
TRIAL per your offer. Include TV-Rodio Potterns & Diagrom Book FREE.

!

$2IR002 BOKSIAIVL ¥ SogeTy
Wowiow batise sae
WIM0SSTI s erIAnIM YN IR

Hrmariin SOR1AINL 3 oty

.

B, wewva secsess nosess v

famous Coyne TELEVISION CYCLOPEDIA. It answers
today’s television problems on servicing, alignment, installa-
tion and others. In easy-to-find ABC order, cross indexed.

Use this 6 volume TV-RADIO LIBRARY free for 7 days; Name . 8 SO 3 Py e o Ceiio.. . Age. . -
get the valuable Servicing Book ABSOLUTELY FREE! Address 1
£ City " kila o ....Zone... .State. i
' ELECTRICAL & TELEVISION-RADIO SCHOOL Where Emplored. . v o
. = Check here if t lib t COD. Y. #
500 S. Paulina St Dept. FFISZY Chicago 12, I, $22)oios COD portage enHelicrey! 5, COD. You pay postmon
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INLINE ANTENNA

our TV antennd is co
her Nature—win
s structurally strong i
Anlenna is engineere

Because Y
the rigors of Mot
an antenna that i
Amphenol Inline .
stoand winds of 70 miles per hou't an °
ice loadings. It is clean in design On
unduly exposed t0 win
i i ight. In
and light in weight. \ 4
corrosion yesistant and is espeC\ally
coast areas and other place
conditions are encountered.

The National E}ectcriif: Co;is;;atsz::a;:
nna lead-in s ¢
i?:s:):ie'rhe Amphenol Liqhtmnq
Arrestor is approved for this ;:iur-
pose and also carries the Un er-
writers’ Laboratories seal of cxpi
proval. It eliminates the dangerogr
lightning causing damage to ¥ s
TV set or home and also carries O )
the minor static discharges that in
terfere with good picture reception.

AMERICAN PH
1830 SOUTH 54th AVENUE

<"

See your regulor Amphenol Distributor
now for your copy of this 20-poge book
containing all the factors which deter- |
mine Better TV Picture Quality ond safe \
onfenna installation.

3

i tru
d. Its aluminum cons! >
addition, the aluminum 18 ru§l and
suited for use in sed

s where salt of other co

ntinually being exposed. to
d, ice and storm—choosing
s very important. The
d to repeatedly with-
d one-half inch annular
presenis no surface

ction is strong

rrosive

LIGHTNING ARRESTOR

very unshielded qut-
approved lightning

ENOLIC CORPORATION
. CHICAGO, ILLINOIS

New Devices

COMPACT RELAY

Advance Electric and Relay Co., 2435
North Naomi St., Burbank, Calif., has
announced production of a light-
weight, precision built relay to strict
military_ specifications for the U.S.
Signal Corps. It is designed to operote
over a temperature range of minus
60°F to plus I150°F ot continuous duty,
breaking motor loads up to 50 omperes
at 28 v.d.c. Coil windings for operation
at from 3 to 230 v.d.c. ore avoiloble.
Weighing only 9% ounces, the relay
measures |7 x 1/, inches wide x 2%
inches long.

HI-VOLT CAPACITORS

Aerovox Corporation of New Bedford,
Mass., has added a line of new tubular
ceramic copacitors rated at 6,000 volts
breakdown. The type SI.TV are of the
Hi-Q brand maonufactured by The Elec-
trical Reactonce Corp., an Aerovox
subsidiary, available in eleven capaci-
tonce volues from 4.7 to 47 uuf for
jobber distribution to the service and
experimenter trade. These, as the other
Hi-Q ceramic capocitors, come packed
five to o special window carton.

METAL CABINETS

Insuline Corp. of Americo, 36-02 35th
Ave., Long Isloand City I, N. Y., on-
nounces a new line of small utility
metal cobinets which feature remov-
oble front ond back covers. Especiolly
intended for amplifiers, monitors, test
sets, control units, minioture receivers
ond transmitters, etc., the cobinets
range in size from 4 x 2 x 4 inches to
12 x Il x 8 inches, ond are avoilable in
noturol ond groy oluminum, and in
black ripple steel. The covers are fas-
tened with self-tapping screws, which
are included.

TV COMPONENTS

Standard Transformer Corporation, 3580
Elston Ave., Chicago, announces two
new television components, a high-
efficiency deflection yoke DY-10, ond a
high - voltoge  flybock _ transformer
A-8131. These are componion units used
in direct-drive circuits. They are exact
replacements in 34 RCA, 30 Emerson,
and 7 Copehort TV models.

The DY-10 is on onti-ostigmotic yoke
with cosine windings ond nylon insula-
tion, designed to provide o sharp, well
focused picture over the entire tube
foce.

TWO YAGI ANTENNAS

Ward Products Corp., Division of The
Gabriel Co., 1523 East 45th St., Cleve-
land 3, Ohio., has introduced two new
Yagi type antennas for the 450.470 mc
band. Both units are of painted. cop-
per-plated steel, equipped with motch-
ing harnesses, and shipped pre-assem-
bled for rapid installation.

The model SPP-161 {illustrated is o 12-
element antenna) matches 52 ohms with
a voltage standing-wave rotio of less
than 2 to |, can hondle up to 250 watts
of power, and is verticoally polarized
for commercial communications. There
is proviston for horizontal polarization
it needed.

The model SPP-172 is a 24-element on-
tenno having a forward goin of 14.5

{ \
db. It is constructed like the SFPP-161
which has a forward gain of || db

CRYSTAL R.F. PROBE

Precise Development Corp., Oceanside
L. I., N. Y. has introduced a new r.i.
robe, model 912, 6%y inches long and
oused in @ specially constructed no
porous case. It uses a germanium
crysto! rectifier. The probe handle ter-
minctes in an Amphenol connector
while the other end of the RGS59U

/

shielded coble is ovoilable with either
on Amphenol phone plug or phone tip
type of fitting at no odditional cost.
This probe moy be used with vacuum-
tube voltmeters, multimeters, or oscillo-
scopes s on odjunct for experimenting
or trouble-shooting.

The useful frequency ronge is from
tow oudio frequencies through 250 mc;
practically flot through 100 me. It
reods the r.m.s. value of o sine wave.
A.c. readings ore lineor up througl
20 volts peok. D.c. blocking permits
measurements of the r.f. voltage pres-
ent in circuits having vp to a peak of
500 volts, d.c. Approximate input co
pocity is 3 uuf while the input resist
ance is 200,000 ohms at one mego-
cycle, 150,000 ohms at 10 me and 25.000
ohms at 100 mc. {Input resistance fig
ures ore approximate.}

SWITCHING BOOSTER

Tel-o-Roy Enterprises, Inc., of Hender-
son, Ky., hos introduced an anfenna
swifchin? booster which omplifies the
signals from any one of four selected
single-channel antennas, for improved
fringe area reception.

Four sets of terminals supplying &7
volts o.c. for operation of up to four
ontenna-mounted  preamplifiers, are
mounted adiccent to the four ontenna
input terminals and ore gong-switched
from the front. The 6J6 omplifier gives
high goin with o low noise level with
full bondwidth on oll chonnels. The
booster is outomatically switched on
and off with the receiver, ond if the
ontenno pick0§ is noturolly high the
amplifier moy be bypassed.

e ol
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TELEMETER RECORDER

Ampex E'ectric Corp., Redwood City
Calif., announces another special mag-
netic faps recorder, model 307. de-
signed to record original telemetered
data from aircraft and missiles. The
n2w recorder has a frequency range of
fram 100 to 102,000 cycles per second,
thereby permittirg the recording of all
FM/FM telemetering channels recem
mended by the Telemetering Panel of
The Research and Development Board.

A tape speed of 40 inches per second
in addition to the usual 30 and I5
inches per second aids in extending the
frequency range and permits the re-
cording of doto previously handled
only by o cothode-roy oscilloscope and
moving film camero.

ACOUSTIC SPEAKER
LENS

James B. Lonsing Sound, Inc., 2439
Fletcher Drive, Los Angeles 39, Cal., is
producing the type 175 DLH acoustical
lens designed for use with the type 175
high-frequency driver unit. The lens
distributes a uniform sound wave over
the entire audio spectrum while smooth-
:ng out the highs. The lens is not
frequency-sensitive because its band-
width is wider than the audio spectrum
in which it is used.

lew Bevices

NEW V. T. V. M.
The Hickok Electrical Instrument Co.,
10531 Dupont Ave., Cleveland 8, Ohio,
has announced a v.t.v.m., model 215,
in a heat, shock, and acid resistant
case with a 5-inch meter in a Lucite
case. The unit features a dual purpose
a.c.-d.c. probe with built-in switching.
The ranges are
- volie | T

volts at *= 13% with 10 megohms input
resistance. Zero center scale adijust-
ment.

A.c. volts (r.m.s.) in seven range to
1,200 volts seven ranges {peak-to-
peak) to 3.200 volts, Frequency re-
sponse flat from 40 cycles to 3.5 mc
with optional crystal probe for use up
to 250 mc. Accuracy = 5% with 30

megohms shunted by 150 upnf input

Ohmmeter ranges 0 to I, 10, 100,
1000, 10,000, 100,000, ond | megohm
with readability from .2 ohms to 1,000
megohms. Scale center is 10 ohms,

Weight is 4, |bs. net, and case is
8% x 5% x 44 inches. The handle is
of neolite,

ANTENNA ROTATOR

Viking Tool and Machine Corp., of
Belleville, N. has announced on
impulse motor type antenna rotator.
Corrosion resistant materials and g
starting torque of 50 inch-pounds
assure trauble-free performance ynder
icy ond adverse weather conditions. It
is supplied with an attractive remote
control box and an optional antenna
direction indicator.
—end—

e Y \V4 -
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THAT GOOD LOOKING OLD CONSOLE—
REPLACE THE OBSOLETE RADIO

with a modern, easily installed

ESPEY AM/FM CHASSIS

and your favorite console is “right-up-to-date"

Rated an excellent
instrument by Ameri-
ca’'s foremost elec-
tronic engineers. Ful-
ly licensed under
CA and Hazeltine
patents. The photo
shows the Espey
Model 511.C, sup-
plied ready to p'ay.
Equipped with tubes,
antenna, speaker,

and all necessary
hardware for mount-
ing.

NEW FEATURES—Improved Frequency modulation cireuit,
drift compensated * 12 tubes plus rectifier, and pre-am-
plifier pick-up tubes * 4 dual purpose tubes * High qual-
ity AM-FM reception * Push-pull beam power audio out-
put 10 watts * Switch for easy changing to crystal or
variable reluctance pick-ups * Multi-tap auvdio output
transformer supplying 4—8—500 ohms.

Write Dept. RC-2 for Mak.n fine raios sinc 1928,

literature and com- 1
plete specifications
on Model 511-C and
others.

COMPANY, INC

NEW YORE 21

MANUFACTURING

530 BAST TYInd STREEN

N ¥

PLEASE MENTION RADIO-ELECTRONICS
WHEN WRITING ADVERTISERS

WORTH MUCH MORE

“You should get more money
for your course. The first week
I studied it, 1 made $10.00 re-
1 pairing sets. I built my own
test outfit from details given
in this course. | have repaired
' 100 radios to date. . .."”

Signed: Robert C. Hammel,
120 W. 13th, Davenport, Iowa.

COMPLETED IN 8 WEEKS

“l am very satisfied with
the course, When I was at the
twelfth lesson I started repair-
ing radios. It took me two
months to master your course.”
From a letter written by Roger
Lanzlois, 1679 Poupart, Mon-

, treal, Canada.

~ |
All specifications given on these pages are from manufacturers’ data,

) RADIO COURSE|

AMAZING BARGAIN IN HOME TRAINING

Here is your practical home-study course at a give-away price. The 22
lessons cover all topies just like other correspandence radio courses
selling for over $150.00. Our amazing affer permits you to obtain the
$2.50, nathing clse to pay. Course covers
fundameittals, modern circults. practical radlo repairs. Includes hundreds
of diagrams. thousands of repair Liints. many trouble-shooting short-cuts.

course complete for orly

RADIO TRAINING FOR HOME-STUDY

The easy-lo-follow lessons of this hoeme-slwdy course will
show you quickly how to repair all types of radio sets. Every

lesson is well lllustrated. interesting to resd. reallv essy to
understand amil applv. No special previous knowledge is
needed. The early lessons explain liportant principles. Other

lessons cover test equipment, trouble-shooting, cireuit traclng,
television, and every lmportant taple or radio servicing

PRACTICAL ON-THE-JOB MATERIAL

Learn new speed-tricks of radio fault-fimling. csse his
torfes, servicing short-cuts, extra profit ideas. Inctuded are
many large lessons on the use of regular test equuipment,
explanstion of sigual fracing. uge of oscilluscope, transmitters,

. A.. television, reconlers, ete

Your complete source of all
TV diagrams and service dat
values. Still soid at pre-Korea

large sch tics, all ded

ing, and service hints. Each

Supreme Pu blications
Sold by All Leading Radio Jobbers

FEBRUARY, 1952

Supreme Radio & TV Manuals

for most volumes. Every Radio manual contains
parts lists, voltage values, trimmers, dial string-

practical treatise on servicing the year's sets,
with giant blueprints, patterns,
charts, suggested changes. See coupon at right
for a complete list of these low-priced manuals.

COMPLETE

SPECIAL OFFER

READ THE DETAILS

EASY TO UNDERSTAND AND APPLY

The practical lessons of this eourse-manual are
easy to follow and apnly to actual radio jobs. Hun-
dreds of raldio and televislon facts thal puzzled you
wlil he quickly cleared up. Every new radio develop-
ment of importance and thousands of tlme-saving
facts are packed into this giant-size complete course-
hook recently pulilished.

YOUR SATISFACTION GUARANTEED

Use the no-risk coupan below to order Course for
10-dav examination in vour own home, ook over
this material. read a few lessons, use this aid to fx
a few radins. Only then decide to keep the lessons
at the hargain price of $2.50 (full price), or return
the material for a cash refund

Ly '
needed RADIO and : NO'R'SK TRIAL ORDER COUPON :
a. Most amazing s
e o 52 1 SUPREME PUBLICATIONS, 3727 W. 13 St, Chicago 23, ILL. '
alignment facts, : Send the manuals checked below and at right. | Radio Diagram Manua's :
TV manual is a M You KI:II?II\(!Q satisfaction or money back. 0O New '95! Manual ) Eachonly 3

0 O Radio Course, complete full price only ....$2.30  [] 1950 Radio Manual sz 50 [

waveforms, : 0 New 1931 Television Service Manual........ $3. | [J 1949 Radio Manuai O :
O 1930 Television Manual. $3. 1949 TV, $3. | ] {948 w

: O 1948 Tv, s3. O 1947 TV & FM only $2. | [ 1947 < PRICED :

] O Iamenclosing 8. ...... . Sent postpald. | [J 1946 : AT ONLY [ ]

: O Send C.0.D. T am enclosing 8. ... deposit. [ [J 1942 ; s :

H 01941 o ‘ 5

NAME: Lt 00660600 01940 a '
D 1939 & EACH C

' Address:

[ 1926-1938 Manual. $2.50



DUPLICATED

Workshop Associates’
pioneering leadership indi-
vidualizes all products to a
superlative degree that defies
duplication. Laboratory-test-
ed engineering confirmed by
field technicians everywhere.
Like fingerprints, you can
always tell the difference.

the WORKSHOP

DUBL Vu

ANTENNA
Developed and Patented by Workshop

Widely imitated.. . . never
equalled . . . preferred every-
where. Rugged, durable, extra
strength to withstand the
toughest weather conditions
. .. assures clearer pictures. ..
higher gain . . . high signal
strength . . . no ghosts. Write
for catalog.

Specialists in High Frequency
Electronics

THE
WORKSHOP
ASSOCIATES

Division of the Gabriel Co.
135 Crescent Road

THAT CAN'T BE |

Needham Heights 94, Mass.

Construction

1-Tube Loudspeaker Radio

By H. W.

SECOR

F'uning arrangement, controls, and parts layout are easily seen in this photo.

ESIGNING a 1-tube receiver for

the broadcast band has long been

a favorite sport of the advanced

constructor (and even of some

| would-be manufacturers). In spite of

the new tubes developed in recent years,

| the task is still not easy. A great deal

| more gain and power is needed for even

a small speaker than for excellent head-
phone reception.

This circuit was evolved after experi-
ment with a host of tubes. Best results
were obtained with the 1D8-GT, though
a 3Q5-GT pentode worked reasonably
well. Hookups for both tubes are shown.
Both tubes were worked in a reflex
circuit, with a 1N34 crystal detector.

The 1D8 requires only a single flash-
light cell for the filament and about
67.5 volts on the plate. Up to 110 volts
was tried—with and without bias—but
there was not enough increase in gain
to justify the extra voltage.

This latest attempt at
a |-tube radio which
will operate a speaker

uses some new circuits.

The circuit action

The signal from the antenna—se-
lected by slug tuner A—is first applied
to the 1D8’s triode grid, is amplified by
that section of the tube and is passed on
to the 1N34 detector through a 100-uuf
capacitor. (See Fig. 1.) Slug tuner B
in the triode’s plate circuit maintains
it at a high level. The rectified signal
is again applied to the triode grid
through the two 470,000-ohm resistors.
The 15-uuf capacitor bypasses any re-
maining r.f. to ground.

Reappearing at the triode plate, the
signal—now at audio frequency—passes
through the primary of the a.f. trans-
former. Its secondary is across the con-
trol grid of the pentode section.

Regeneration helps to strengthen the
signal, and may be adjusted to some ex-
tent with slug tuner B. However, with
the present component values, there is
no oscillation. Additional control of vol-

RADIO-ELECTRONICS for



Build 15 Radios

Build a Professional Signal Tracer
Build a Code Oscillator
and Learn Code!

e ELECTRICAL AND RADIO TESTER e RADIO TELEVISION SERVICING LES-
SONS © BOOK ON TELEVISION e MEMBERSHIP IN RADIO-TELEVISION

® CLUB o ELECTRIC SOLDERING IRON ® CONSULTATION SERVICE o QUIZZES

ABSOLUTELY NO PREVIOUS TRAINING NEEDED e FREE TOOLS ¢ NO ADDITIONAL PARTS REQUIRED
YOU KEEP NSTRUCTIONS o AN EXCELLENT BACKGROUND FOR TELEVISION

niN 1 iy \ . . !

\ 5 198»] > ) [

WHAT :'-i"E-N_E_w lMPROVED 1.952 PROGRESS{VE l:.0....0000.0000000000000000000000.

BECOME A RADIO
AMATEUR

RADIO “EDU-KIT” OFFERS YOU

The Progressive Radio “*Edu-Kit" offers you a home study course at a rock bottom price. Qur kit is designed to train Padio|
Techniclans, with the basic facts of Radio Theory and Construction Practice expressed simply and clearly. You will gain a
knowledge of basie Radio Principles involved in Radio Reception, Radio Transmission and Audio Amnlification. .

You will learn how to identity Radio Symbols and Diagrams; how to build radios, using regular radio circuit schematics; o
how to mount various radio parts; how to wire and solder in a professional manner. You will learn how to operate Receivers.| ®
Transmitters, and Audie Amplifiers. You will learn how to service and trouble-shoot radios. In brief, you will receive a basic| &
education in Radio exactly like the kind you would expect to receive in a Radio Course costing several hundreds of dollars. |

THE KIT FOR EVERYONE -

The Progressive Radio ““Edu-Kit"’ was specifically prepared for any person who has a desire to learn Radio. The Kit has'
been used successfully by young and old in all parts of the world. It is not neeessary that you have even the slightest background
in science or radio.

The Progressive Radio *'Edu-Kit'* is used by many Radio Schools and Clubs in this country and abroad. It is used by thel
Veterans Administration for Vocational Guidance and Training.

The Progressive Radlo “'Edu-Kit" requires no Instructor. All instructions are included. All parts are individually boxed.
and |donh;ﬂa‘ukny name, photograph and diagram. Every step involved in building these sots Is carefully explained. You ¢annot
make a mistake. 1

THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE|

You will receive every part necessary to build 13 different radio sets. This includes tubes. tube sockets, variable condensers.l
alectrolytic d 8, mica d s, paper condensers, resistors. tie strips, coils, tubing, hardware. etc. Every part that you
need is included. In addition these parts are individually packaged, so that you can easily identify every item. I

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing lessons are included. You will bs taught to recognize and repair troubles. While you are
learning in this practical way, you will be able to do many a repair job for your neighbors and friends, and charge fees which
wilf far exceed the cost of the Kit. Here is an opportunity for you to learn radio and have others pay for it. You build a pro-
tessional Signal Tracer which alone, Is worth more than the price of the complete Kit.

THE PROGRESSIVE TEACHING METHOD

The Progressive Radio “’Edu-Kit" comes complete with instructions. These instructions are arranged in a clear, simple
and progressive manner. The theory of Radio Transmission, Radio Reception. Audio Amplification and Servicing by Signal
Tra':inu li’s clearly explained. Every part is identified by photograph and diagram; you will learn the function and theory of every
part used, N

The Progressive Radio “Edu-Kit" uses the principle of ‘‘Learn By Doing."” Therefore you will build radios to Kifustrate
the principles which you learn. These radios are designed in_a modern manner, according to the best principles of present.day
educational practice. You begin by building a simple radio. The next set that you build is slightly more advanced. Gradually,
in a vrogressive manner, you will find yourself constructing still more advanced radio sets, and doing work llke a professional
Radio Technician. Altogether you will build fifteen radlos, including Receivers. Amplifiers, Transmitters, Code Oscillator &

Signal Tracer. THE PUBL'C APPROVES!

COMMENTS FROM SATISFIED USERS OF THE PROGRESSIVE RADIO “EDU-KIT"
VETERANS ADMINISTRATION.

PHYSICAL MEDICINE REHABILITATION SERVICE,

WASHINGTON. D. C.

“This mornlng I was showing the Progressive Radle 'Edu-Kit" to one of our representatives from our Branch Oflice In
Richmond. and already he wants me to Purchase some for hls hospltals As Indicated In previous correspondence, I took the
Progressive Radlo "Edu-KIU to our Veterans Administration Eospital at Fort Thomas, Kentucky. Both instructors and pa-
ttents worked them, and they proved quite satisfactory.

ROBERT L. SHUFF,
1534 Monroe Ave., Huntington, W. Va,

“Thought I would drop you a few lines to say that I have bought a Progressive Radio 'Edu-KIt' and was really amazed
that such a barkain can be had at such a low price. I have already started repalring radlos and radio-phonographs, Friends were
really surprised to see me get into the swing of it so quickly. The trouble-shootlng tester that came with the kit is really swell,
and finds the trouble If there is any to be found. Everything you ssy about your kit Is true.’”

DOMINICK STRACUZZA.
111 Clarence St., Londen, Ontario

‘'l am very satisfied with the Progressive Radlo ‘Edu-KIt' which I bought from you. I did not know anything about radlo.
but now 1 feel as though | have heen in the radlo huslness for years. Your kit ls simple and educational. I enjoy working ith it.

Order your Progressive Radio “EDU-KIT" Today, or send for further information.
Postage prepaid on cash orders—C.0.D. orders accepted in U. S. A.

PROGRESSIVE ELECTRONICS CO.

GET A WELL-PAYING
B8

GO INTO A

497 UNION AVE.. DEPT. RE-56 BROOKLYN 11, N. V.
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"THE ONLY SOURCE For

ancme DATA

Make your servicing job faster — easier —
and more profitable by using the new
Tek-File: The only monthly service that
gives you complete, factory-authorized data
which exactly matches the set you're work-
ing on.

You buy only what you need — when you
need it. Each Tek-File pack has at least
128, 8%> x 11” pages bound in one or more
file folders — containing complete servic-
ing data for the manufacturer’s sets you /
specify. Easy to file, easy to use in shop or /.4@ ¥
field. / = P
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THE MAN WHO USES
RIDER TEK-FILE — MANUALS
MAKES MORE MONEY.

See your jobber today. w7

PUBLISHER, INC.

480 Canal St N.Y.13,N.Y.

Jouw | Ruer

Construction

ume is provided by the 50,000-ohm pot-
entiometer in the screen supply lead.

The slug tuners vary and it may be
necessary to try different sizes of ca-
pacitors across them till the broadcast
band is covered satisfactorily. With the
tuners used in this set, a 100-upf padder
was connected in series with the an-
tenna tuning coil, and a 50-pnuf trimmer
across the combination. A 50-puuf trim-
mer across the plate coil was found sat-
isfactory.

The slug tuners were picked up at
surplus supply stores. If suitable types
are not at hand, coil-capacitor combi-
nations will work at least as well. While
coil-capacitor tuning gave good results
on breadboard tests, slug tuners were
adopted for the final model on account
of the greater compactness.

108-GT

A-B=SLUG TUNERS
SEE TEXT

Fig. 1—The 1D8-GT circuit proved hest.

Several speakers and types of output
were tried. Best was a sensitive 4-inch
PM speaker with a voice-coil impedance
in the order of 3 or 4 ohms. The ouput
transformer primary impedance was
high—8,000 ohms.

Layout and design

It is desirable not to erowd parts. The
two slug tuners were kept as far apart
as possible. Size of the bakelite panel
is 5% x 7 inches. The 1N34 was mounted
in two spring binding posts, making it
easy to try different units and unneces-
sary to solder it. This is useful, as
soldering can destroy the crystal’s sensi
tivity. Various crystals should be tried,
as some produce much greater volume
than others. The one finally chosen in
this set was of the latest glass-enclosed
type

The layout is rather ecritical, and
should be followed exactly, as shown in
the photographs. If the experimenter
desires a different type of layout, he
wil; be well advised to get the set work-
ing on a breadboard first, as the set

3Q5-6T
—=
4o 1'|;ims l

+67.5-90v

ANT COIL
Fig. 2—Hookup which used a 3Q5-GT.
RADIO-ELECTRONICS for
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[nto your home, through the

miracle of television, comes a =

new world of entertainment
news, education, and sports.

81

SEBL -

They can slill go out while staying home

Now “homebodies” who seldom
leave their neighborhoods can view
programs from distant cities—with
all the comforts of home. Drama,
comedy and variety shows are
brought into the living room. Sports,
news events as they happen can be
viewed by all. Now television is
open coast to coast . . . Those in the
East may look in on the West, and
the West may look in on the East.

Television is enjoyed in more than

FEBRUARY, 1952

15 million homes, as a result of
research at the David Sarnoff Re-
search Center of RCA at Princeton
N. ]J. Today’s image orthicon TV
camera was perfected there. Dr.
V. K. Zworykin of RCA developed
the kinescope—which is the screen
of television receivers. And RCA
scientists have also perfected elec-
tron tubes, circuits, sound systems,
phosphors, and antennas to make
television part of everyday life.

The development of all-electronic
television is only one example of
RCA research. This leadership as-
sures you high quality performance
from any product or service of RCA
and RCA Victor.

*

See the latest wonders of radio, television,
and electronics at RCA Exhibition Hall,
36 West 49th St., New York. Admission is
free. Radio Corporation of America, Radio
City, New York 20, New York.

RADIO CORPORATION of AMERICA
World Leader in Radio — First n Television
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| may not work well if parts are too
| crowded.

The cabinet is unique. It is divided

into halves, one of which holds the

j speaker and batteries, the other the re-

/‘ ceiver proper. When in use, the rear

.
%
\

-
LG

-

PERFECTION
ION TRAPS

* Simplest to Install * No Wobble

Now Standard Equipment . M=ot .
&5 A” Leoding q].vpse+s ‘ A view of the “inside” of the receiver.

| half-cabinet is swung around so the «
W rite TOde for Prices! speaker faces the operator. The cabinet

was made of %-inch plywood, though
lighter wood might have been used. It
P E c | is planned to cover the front with a
E RF ECT'O N lECT RIC OM PAN Y ‘ piece of plastic. The tuning scale, made
2637 SOUTH WABASH AVENUE, CHICAGO 16, ILLINOIS of Bristol board, will then be visible,

- | but the parts will be protected from

‘S“lﬁmﬁm“‘ﬁ“w\‘ damage. Ganging the two tuners would

3 be too complex a problem to be practical.

Different antennas were tested. A 50-
foot antenna worked well connected to
an antenna coil of 15 turns at the
ground end of the antenna coil. A 3%-
foot telescopic type connected to the
SHORT ANT post was also used with ex-
cellent results. A ground connection
should also be used, as it increases
stability as well as sensitivity. The set
was tried in New York City and at a

PEN-OSCIL-L'TE PARTS—TUBES—K'TS | point 25 miles away.
Extremely convenient test oscillator for all radlo 50L6—.68; 35Z3—.50; B6SN7—.88; 5V4G—.99; i i
servicing; allgnment ¢ Small as a pen e Self 616—%$1.06. Standard Brand—Fully Guaranteed. A 305 CII‘CUIf 7 3 -
powered '« Range from 100 cycies eudio to oter | | | Stameyek TV Coll Kit—List 412,45 Speclal £3.95 Other tubes—including a double tri-
f pl L1 20" TV Kit $65.00 Less Tubes. \Write for free cata- 1 v B £ i
Vo 0¥ dn cost « Used by Stgnal Corps lokue. .\u;nmur:;. order §5.00 FO.0. X, Y. "Money - tuck :de w;:re. tr '.id bmt ?}:e sa;’ne gen:}ll‘al
g . guarantee. Send 20% with order ype ol circuit, bu € only one a
GENERAL TEST EQUIPMENT CERTIFIED TELEVISION LABORATORIES gave any worth-while results was the
38 Argyle Ave. Buffalo 9, N. Y. | | | Dept. C, 5607-13th Ave., Brocklyn 19, N. Y. 3Q5-GT, whose circuit is shown in Fig
-GT, .

47@7/%% ?M%

AT ANY PRICE !

SIGNAL
QST ER

d e,
* BBRTON BROWNE ADVERTISING
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fto tell the truth

there is no finer magazine in
the field than

SAL RADIO -
-2 ELECTRONICS

ooooo |. d}

{

g B Gives full technical coverage on

RADIO - TELEVISION - AUDIO

Servicing « Installation « Construction « Operation
Theory « New Developments « Circuits

I°s no lie . ..

You save money (up to eight cents a copy
over the newsstand price) and you assure Check this list of features

yourself of getting your copy of RADIO- s
ELECTRONICS every month when you sub- f‘:hedu_’ed_f“ pubiication
in coming issues.

scribe at these

V Servicing TV Control Circuits

LOW SUBSCRIPTION RATES VTV Aatannas Simplio

V Maintaining Two-way Radios

.00 V Multi-range Milliammeter
Three Years $8_ Vgsing Variable Line Voltage in
, ervicing
Two Years $6-29_ V g;;e:inecording and Reproducing
V Tuning the Audio System
One Year $3.§9 V Practical Multi-tester

25 West Broadway New York 7, N. Y.

FEBRUARY, 1952



Construction

AN W

RADIO and TELEVISION

I— RECEIVER TROUBLE-

SHOOTING and REPAIR

by A. A. Ghirardi and J. R. Johnson
820 pages, 417 illustrations, 6x9, price $6.75

The complete know-how of
service procedure by the most modern
time-saving prafessianal methods

|,|'H;’/’I////////’//// /////

Helps you lick the toughest service problems!
Paves your way to the big-money jobs!

22 COURSES
IN ONE!

Here Is what this bilg book
covers:

|—Receiver Components and
Their Troubles: 2—How to De-
velep a Systematic Trouble-
shooting Procedure: 3—Basic
Methods: Preliminary Ques-
tions and Checks: 4—Static
Tests; 5—0Dynamic Testing:
6—Practical Direct-Approach
Troubleshooting: 7 — Special
Problems in AC/DC and 3.
Way Portables; 8 — Speclal
Battery Set Problems; 99—
Servicing Communications Re.-
ceivers; 10 — Troubleshooting
Television Receivers: |(—Tak.
ing Performance Data; 12—
Re-aligning AM_ Receivers:
t3—Re-aligning FM; 14—Re-
aligning TV: [5—Replacing
Defective Resistors: |6—Re-
placement and Repair of R-F
and 1-F Inductors and Trans-
tormers:; I7—Power, A-F and
Deflection - Freauency Induc-
tors and Transformers: (8—
Defective _ Capacitors: 19—
Servicing Tuning-Drive Mecha-
nisms, Station-Selector and
Band Switches: 20—Testing,
Replacing and Repalring Loud-
speakers: 21—Servicing Rec-

ord-Playing Equipment; 22—
Servicing Home Recorders.

MONEY-SAVI
COMBINATION

Make your service library complete
—save money in the bargain. Get
the above great new Ghirardi book
PLUS the new Ghirardi RADIO AND
TELEVISION RECEIVER CIRCUITRY
AND OPERATION ({issved only a
few months ago) ot the special
price of only $12.00 for the two.
(Regulor price for the two books
is $12.75.)

RECEIVER CIRCUITRY

Ghirardi's
& OPERATION brings you complete,
easy troining on the basic cirevits
and operating principles of all

radios, TV sets, record players,
etc. Makes you for less dependent
on service monuals, mfrs'. doto—
helps you go right to the seal of
froubles in 3 the usual timel
SEE COMBINATION OFFER
COUPON!

IN

4

fLAS"" suo.um SERVICEMEN

iemnnanane T
BRAND NEW... Just off the Press!

Here's the big book you've been waiting for the new
Ghirardi guide to modern Radio-TY servicing by professional
methods . a book that can help give your earning power a
big boost by teaching you to work faster, more efficiently on
every receiver service job!

RADIO AND TV RECEIVER TROUBLESHOOTING AND REPAIR
starts with a full analysis of radio-TY components and why they
fail. Next you learn how to work by the most modern service
methods—from quick onalyses to static tests of electrical charac-
teristics o dynamic signal tracing and signal injection. Special
problems in ac/dc, battery sets and others are clearly explained.
A big TV service section is arronged so that you can find answers
to specific problems in o jiffy. Complete chapters greatly simpli-
fy alignment procedure for each type of receiver. Six chapters
cover every phase of component replocement, testing, tuning
problems, speaker troubles, etc. Over 400 ilustrations make
things doubly easy to understand—including dozens of unique
step-by-step charts that exploin complicated details of the work
almost at o glance.

Nowhere else will you find servicing explained so clearly or in
such handy form for either study or on-the-job reference. Reod
this great book for 10 full days ot our risk. MAIL COUPON TODAY!

rd

BE I.ICENSED? No matter how any of us -qx‘

may feel about it, the
fact remains that many cities and states are now
preparing laws requiring servicemen to undergo
rigid licensing tests. Let these two Ghirardi books
help prepare you today for any such test you might
have to pass! X

10-DAY EXAMINATION

Dept. RE-22 Rinehort Books, Inc., Technical Division,
232 Madison Ave., New York 146, N. Y.

[] Send the new Ghirardi RADIO & TELEVISION RECEIVER
TROUBLESHOOTING & REPAIR for 10-day examination. If |
like book, | will then promptly send $6.75 in full payment.
If not, | will return book postpaid in good condition and owe
you nothing.

[ RADIO-TY SERYICE COMMUNICATION OFFER—Send
above book PLUS RADIO & TV RECEIVER CIRCUITRY AND
OPERATION on some exomination basis. Special price for
both books only $12.00 {To be paid in 10 days, or books
returned.)

Nome

Address

Employer's name & oddress
City, Zone, Stote

2. Incidentally these small battery tubes
vary considerably, and if anticipated
results are not obtained, you will be well
advised to try another tube of the same
type. This is particularly true if old
tubes are used. It is also worth while
to get the set going with a pair of head-
phones at first.

If you are not used to working with
battery tubes, be careful! Check all

Closed, the set becomes a neat portable.

connections, and hook the B-battery in
circuit only after you are sure you are
right. The 1D8-GT filament requires
only 50 ma at 1.4 volts, and is very easy
to burn out. A 1-ohm resistor R in the
filament ecircuit reduces the cell’s 1.5
volts to 1.4 for the filament. It may be
shunted out as the A-cell runs down.

Bill of Materials

2 slug (iron core) tuners; to cover broadcast band.
Capacitors: 2—50, 2—15, 2—100, |—500, (—750 npf;
}—.001, 3—.005, 1—0.2 uf.

Resistors: |—| ohm, 1/, wott, 2—470,000 ohms, !/,
watt; |—50,000-ohm potentiometer.

R. f. choke: [—2/; mh

| Antenna coil {see description in text).

| PM |oudspecker. 4.inch, 3.2 ohms (approximate)
impedance.

Transformers: | interstage, 3-1 ratio, with about
10,000-ohm primary impedance. |—output trans-
former, 8,000 ohm impedance primary, 3 to 4 ohm

impedance secondary.
Batteries: |—&7"2 volt B-battery; |—I|.5-volt flash-
light cell; |—bias battery (if vsed).

Miscellaneous: |—d.p.s.t. battery switch. Binding
posts and spring connectors as required; pushback
hookup wire; bakelite or similar panel; cabinet,
made from !4-inch plywood, stained and waxed,
with necessary hardware.

—end—

NEW MAGNETIC FOCUS TUBE

Apparently inspired by the wave of
developments in low-voltage and auto-
matic-focus electrostatic focusing tubes,
a new magnetic focus tube which re-
quires a much smaller focusing magnet
than present types has been announced.
Its inventors, Edgar W. Morse and
C. V. Fogelberg, of the National Video
Corporation, Chicago, say that the new
tube, by retaining the principle of mag-
netic focusing, permits sharper focus
and better contrast between black and
white. They declare further that the
new tube can save up to 4,500 tons of
copper per year by replacing electro-
magnetic focus coils, or a considerable
quantity of magnetic metal by replac-
ing large Alnico V magnets with
smaller ones of Alnico III.

RADIO-ELECTRONICS for
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GANGING PLUG-IN COILS  High-Fidelity * TV * Radio
Recently I constructed a receiver

which used plug-in coils in the detector Phonogrdphs * P.A. ° Parts

and oscillator stages. After the novelty .

wore off, I found it very disagreeable to Test Equupment *Tools * Books

have to change two coils every time I .

changed bands. The obvious solution Ham Gear * Electronic Tubes

appeared to be to plug in both coils with
one motion.

PLYWOOD NUT (;moa o NUT
L 1

He == g =

E

PLUG*IN COILS
4

U‘{LONG FLAT-HEAD BOLTS

Small receivers like mine without an
r.f. stage have very little shielding in
the front end; in my receiver the shield

[ | P
o

31st year

A practical encyclopedia used by economy-
minded servicemen, hams and technicians
throughout the world because they know
they have a complete “one-source” guide
For quality equipment, for hard-to-get
items, for nationally-advertised merchan-
dise, for low prices, it’s Lafayette.

IMMEDIATE
SHIPMENTS

w
COMPLETE STOCKS

JECHNICAL SERVICE

30-DAY MONEY BACK RADIO &
GUARANTEE TELEVISION

between the stages is only as high as
the coil. I saw that if I cut about a
quarter of an inch from the shield I
could couple the two coils together with
a piece of wood. I cut a piece of %-inch |
plywood wide enough to fit across the
tops of the coils and bolted it onto the
coils as shown in the drawing.

Use bolts with flat heads at the bot-
toms of the coils so that the coil will
plug all the way into the sockets, and
tighten the nuts on top while the coils
are sitting in their sockets. After the W
nuts are tightened and the coils have
been plugged and unplugged a few
times without strain, put a drop of I
liquid solder on the nuts at the top and REA D
on the bolt heads under the coil. Liquid *
solder or a strong glue around the rims
of the coils where they meet the wood
will give added solidarity to the assem-
bly. A knob or handle mounted at the
center of this wooden support piece will
improve the appearance and ease in
handling of the plug-in units. The rela-
tively small diameter bolts in the forms
do not significantly affect the tuning
range or Q of the coils.—B. W. Welz

EMERGENCY VIBRATOR
TRANSFORMER

Standard power transformers can be
used as vibrator transformers for emer-
gency or experimental work if they have
a center-tapped 5- or 6-volt heater
VISIT LAFAYETTE
SHOPPING CENTERS

+ 6V ‘— = at
100 Sixth Ave

Lafayette Radio, Dept. JB
100 Sixth Avenue
New York 13, N. Y.

VB MALLORY 259,€TC
winding. Simply connect the filament New York 13, N. Y
winding as you would the primary of a T
standard vibrator transformer. A typi-
cal circuit is shown.—Fred Ellard

I need the 1952 catalog. Please rush!

110 Federal St.
Boston 10, Mass.

Name

(The output voltage will be nearer °
normal and the power losses will be 24 Central Ave. )
lower if you select a transformer having Blig el 2y 1l Address
two high-current 6-volt windings. They &
need not be center-tapped. Connect the 542 E. Fordham Rd. (it Zone.......State . .........
windings in series-aiding and use their Bronx 58, N. Y.
junction as the center-tap.—Editor) Jemmmcma e e PASTE ON POSTCARD e c mcccec e y

FEBRUARY, 1952
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A COMMUNICATIONS

RECEIVER
FOR HAMS

By T. W. DRESSER

N THE course of a long career as a
radio engineer the writer has de-
signed many receivers, both commer-
cially and for his own entertainment.

He has yet to be wholly satisfied with
any completed job. They fulfilled the
purpose for which they were intended
and listeners generally let them get by
without too many derogatory remarks.
Yet to me, as the proud parent of each

3k
7t

D1 MICA

—
INFNER ENDS
OF WINDINGS

OIMICA %
1

PRI OF PWR TRANS

Fig. 1—Construction of the line filter.

[

Hvac

proS—
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—
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STANDBY SW
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View of chassis showing position of parts. Power transformer is at left.

new development, there was always
some flaw—a little too much noise, per-
haps; the volume control could have
been placed better, or something like
that.

To a great extent this feeling arises
from the natural enthusiasm with which
a designer approaches every new job.
This will always be the best ever of its
type! When it is finished, however, there
is almost always some point which he
feels he could have improved upon
(given a little more time). So he stores
the item in his memory and in the next
receiver duly allows for it, only to find
on completion that there is something
else at which he gibes. And so it goes;
seeking the superlative and never
finding it.

A good many years ago we com-
menced work on such a receiver. It was
to be the communication job par excel-
lence, with 14 tubes, each pulling its

full weight, silver-plated coils, turret
switching, double frequency conversion,
and everything! Before it could be com-
pleted however, the war intervened; the
half-built chassis was flung into a cup-
board and forgotten when the writer
left for other parts on a quite different
assignment.

Recently it came to light again during
an orgy of junk clearing. It still looked
pretty good and we decided to finish the
job, making due allowance for the big
improvements in tubes, components, and
cireuitry since that time.

To begin with, no communication re-
ceiver can improve greatly on the sensi-
tivity and general excellence of the
better types now on the market. If we
can achieve results as good with sim-
pler apparatus, if we can assure greater
flexibility of control with fewer controls,
or improve the quality of output on
speech without sacrificing anything else,

RADIO-ELECTRONICS for



The new RCA WV-87A

Sold Complete — with the

following Probes and Cables

¢ Direct Probe and Cable
¢ DC Probe
¢ Ohms Cable and Probe

+ Current Cable (Red)
— Current Cable (8lack)
Ground (Case) Cable

Accessory Probes Available

v

v

FE

on Separate Order

WG-264 Crystal-Diode Probe
for measuring ac voltages at
frequencies up to 250 Mc.

WG-289 High-Voltage Probe,
with WG-206 Multiplier Re-
sistor, for increasing de-volt-
age range to 50,000 volts and
input resistance ta 1100 meg-
ohms.

BRUARY, 1952

FEATURING an 812” meter, the new WV-87A
Master VoltOhmyst is really the master of every
testing application. Its peak-to-peak scales are
particularly useful for television, radar, and other
types of pulse work.

The WV-.87A measures dc voltages accurately
in high-impedance circuits, even with ac present.
It also reads rms values of sine waves and the
peak-to-peak values of complex waves or recur-
rent pulses, even in the presence of dc.

Like all RCA VoltOhmysts, the WV-87A fea-
tures *=19% multiplier and shunt resistors, a +2%
meter movement, high-input resistance, zero-cen-
ter scale adjustment for discriminator alignment,
dc polarity-reversing switch, and a sturdy metal
case for good rf shielding.

On direct-current measurements, extremely low-

%MJ% VoltOhmyst"
/

Suggested
User Price

$11250

Measures... (Full-scale ranges)

DC VOLTAGE: 0 to 1.5, 5, 15, 50, 150, 500, 1500 volts

PEAK-TO-PEAK VOLTAGE: O to 4, 14, 42, 140, 420, 1400, 4200 volts

RMS VOLTAGE: 0to 1.5, 5, 15, 50, 150, 500, 1500 volts

RESISTANCE: 0 to 1000 megohms in seven overlapping ranges

DC CURRENT: 0t0 0.5, 1.5, 5, 15, 50, 150, 500 milliamperes; 0 to 1.5, 15 amperes

meter resistance gives an average voltage drop of
only 0.3 volt for full-scale readings on all ranges.
Nine overlapping ranges provide dc readings from
10 microamperes to 15 amperes.

An outstanding feature is its usefulness as a
television signal tracer . .. made possible by its
high ac input resistance, wide frequency range,
and direct reading of peak-to-peak voltages.

The RCA WV-87A Master VoltOhmyst has the
accuracy and stability for laboratory work. Its
large, easy-to-read meter also makes it especially
desirable as a permanently mounted instrument
in the factory and repair shop.

For complete information on the WV-87A, see
your RCA Test Equipment Distributor or write
RCA, Commercial Engineering, Section BX49,
Harrison, New Jersey. *Reg. U. 3. Pat. Off,

Get complete details today from your RCA Test Equipment Distributor.

TEST EQUIPMENT

RADIO CORPORATION of AMERICA

MHARRISON. N. J,



a “must” book

for every
TV Service Technician

“Servicing TV

in the
Customer's Home”

Servicing
TV
in the
Customers

SAVES TIME
SAVES WORK
Eams More
for You

on Outside
Service Calls

Home

veeq

shows how .
to diagnose trouble using
capacitor probe and VIVM

Here's the book you’ve been asking
for—practical, proved hglp to make
your outside TV servicing rgally
effective and profitable. Saves time,
work and chassis hauling ... shows
you how to make successful repairs
on the spot. You learn ~the follow-
ing: 1. A simple, effective ~method
for tracing down trouble, using your
VTVM and a simple capacltor
probe. 2. Methods for ﬁnd}ng your
way around a strange cll'(:l'l'lt':i
shows you how to “pull tupes an
diagnose trouble by observing gudlo
and picture effects. 3. Howto Jgdge
TV set performance by analysis of
the test pattern. 4. Methods for
making adjustments 1 the field.
You'll want this essential, prqﬁt-
building book. Handy pocket size;
sturdy cover. ‘] 50
ORDER TC-1. Only .

Pays for itself on the very first job.

HOWARD W. SAMS & (0., INC.

Order from your Parts
Jobber, or write direct to
HOWARD W. SAMS & CO.,
2201 E. 46th St., Indianapolis 5, Ind.
Send . . . copylies) of “SERVICING TV IN THE
CUSTOMER'S HOME," $1.50 per copy.

{Check) (money order) for $........ enclosed
INQM @ 32 3506 39544 35 5dh & lovewls b !
Address. ...coiiiiiiiiiiitiiiiiaiiiianas :
(D B SO SRS R OO State...... |
L === A

~ Construction

Ul_\der-chassis view. Note the layout of
coils and the use of interstage shield.

we have done a good job.

In the design of any high-gain, high-
frequency receiver a number of factors
are involved, frequently interrelated,
which are not apparent to the layman
or even to many service engineers.

The noise problem

First, there is the big question of
noise. The shielding of a communica-
tions receiver is generally so thorough
that outside r.f. noise need not be con-
sidered. If it is present at all a noise-

limiter circuit will dispose of it. Equal- |

ly, with noise carried in by the a.c. line.
A good line filter at the power input
will clear this up. A circuit diagram
for such a filter is given in Fig. 1.
Inherent noise, however, is a totally

different matter. By judicious designing I

it may be reduced but it cannot be en-
tirely eliminated. Thermal agitation
noise, as it is more generally called, is
due to the movement of electrons in the
various components and produces a very
wide range of frequencies at minute
voltages. It is audible in the output as
a persistent hiss, and the limit to useful
amplification in any receiver is reached
when the thermal agitation noise in the
first tuned circuit, when terminated in
an impedance equal to that of the an-
tenna, fully drives the output stage with
the receiver in its most selective condi-
tion. The voltages due to the thermal
agitation noise are proportional to the
square root of the tuned impedance of
the circuit and the square root of the
bandwidth. When fed directly into a
mixer-oscillator the noise at its output
is effectively greater since some of the
noise frequencies combine with oscil-

Model 200

AM & FM

SIGNAL

GENERATOR
—=

Specifications: ® R. F. FREQUENCY RANGES:
100 Kilocycles to |50 Megacycles. ® MODULAT-
NG FREQUENCY: 400 Cycles. May be used for
modulating the R.F. signal. Also available sepa-
rately. ® ATTENUATION: The constant imped-
ance attenuaror is isoloted from the oscillating
circult by the buffer tube, Output impedance of
this model is only 100 ohms, This low impedance
reduces losses in the output cable. ® OSCILLA.
TORY CIRCUIT: Hartley oscillator with cathode
follower buffer tube. Frequency stobility s
assured by modulating the buffer tube. ® AC.
CURACY: Use of high-Q permeobility tuned
coils adjusted against 1/10th of 1% stondards
assures an accuracy of |% on all ronges from
100 Kilocycles to 10 Megocycles and an accurocy
of 2% on the higher frequencies. ® The Model
200 operates on 110 Volts A.C. Comes com-

plete with output cable
;air::“.opero’mg instruc. $2 .85
Sold on Money-Bock-If- NET
Not-Sotisfied Guorontee.

We carry a complete line of test equipment
and components. Write for FREE Catalog
GENERAL ELECTRONIC DISTRIBUTING CO.
Dept. RE-2, 98 Park Place, New York 7, N. Y.

SAVE $50

TAPE RECORDER

Made For Us By America's Best
Known Recorder Manufacturer!

LIFE-LIXE
Reproductionl

COMPARE WITH
MODELS SELLING
FOR $179.50

$119.50

FEATURES: Amazing new push-button speed chonge
provides 2 FULL HOURS recording on 7" reel at
33" per sec. Or one full hour recording on 7” ree!
at 7V;" per sec. Fast forward and rewind speeds.
Editing key ollows you to delete or odd to while
playing. Magic eye recording indicotor. Positive
interlock cantrol switch. Crystal microphone. Power
output. 5 walts to specker. Line voltage: 105/120
volts, 60 cycles. Order now at this special factary
price.

FREE! . iien
Latest FY1 BULLETIN

d
i h latest volues, @n
l:lil:w:‘r’m:;:'on on new eqmpmen'l

HOLESALE

RADIO PARTS CO., Inc.

Bolt more S¢.

MD.

Ity W,

BALTIMORE 1,
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lator harmonics and image frequencies
to produce noise voltages within the i.f. |

band.

Another source of noise is the tubes.
All tubes produce noise to some extent,
varying in amount with their structure
and characteristics and the materials of
which the electrodes are made. The
noise generated in a tube is due to the
random arrival of electrons at the plate.
The “shot” noise produced in triodes
and diodes is proportional to the plate
current divided by the square of the
mutual conductance. It follows that if
the mutual conductance is high for a
given plate current the noise must be
relatively low.

With multigrid tubes the matter is
more complex. The space current is then
divided between the plate and the grids
and the noise voltage as calculated on a
plate-current basis must be multiplied
by a factor greater than one. To obtain
the minimum noise voltage in a multi-
grid tube the screen current should be
small compared with the plate current,
and the mutual conductance (or conver-
sion conductance in the case of a mixer-
oscillator), large. In other words, the
best signal-to-noise ratio is obtained
in the tube in which the mutual con-
ductance is highest for the lowest plate
current.

Now let us consider mixer oscillators
in relation to these facts. The 6K8 char-
acteristics show a plate current of 2.5
ma and a screen current of 6 ma with
plate volts 250 and screen volts 100. At
these figures the conversion transcon-
ductance is 350 umhos. For the 6A8 and
6A7 the figures are: plate volts 250,
plate current 3.5 ma, screen volts 100,
screen current 2.7 ma, conversion trans-
conductance 550 umhos.

Now take a similar r.f. pentode, the
6K7. With plate and screen volts as on
the mixer-oscillator, plate current is
now 7 ma and screen current only 1.7
ma, while the mutual conductance has
risen to 1,450 umhos! The 6AC7, which
is a low-noise tube, has even better fig-
ures, the mutual conductance being 9,000
umhos with plate current 10 ma at 300

volts and screen current 2.5 ma at 150 |

volts. A simple comparison of these
figures shows that the ratio of conver-
sion transconductance to plate current
in a mixer-oscillator is considerably
worse than the ratio of mutual conduct-
ance to plate current in a standard r.f.
pentode, and the noise is worse in the
same ratio.

For the same signal-to-noise ratio
that could be obtained from an r.f.
pentode the signal applied to the grid
of a mixer-oscillator would have to be
greater by an amount roughly equal to
the ratio of their transconductances.
The means by which the additional gain
is secured must be reasonably free from
noise in order to maintain the original
signal-to-noise ratio. In actual practice
the use of a mixer-oscillator in a high-
gain receiver compels the use of at least
one r.f. preamplifier to insure reasonable
signal-to-noise ratio; if the coverage ex-
tends to 30 mc or higher it is preferable
to use two r.f. stages to maintain a
satisfactory signal-to-noise ratio.
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" MORE TV

FOR 2

BLONDER-TONGUE systems are based on the
use of “no loss” Distribution Amplifiers which
split the signal from the antenna into the desired
number of outlets . .. all having the same signal
level and picture quality as though each TV set
used the antenna alone.

The B-T Automatic, All-Channel systems, using
three basic units in any desired number and
combination, can be easily installed by any TV
service man.

INSTALLED WITH THE
TURN OF
A SCREW

DISTRIBUTION AMPLIFIER, MOCEL DAS-1-M

8 TV Ouvtlets
Amplified and lsola-ed
Combine these B-T wnits to serve B“"“’"'
up to 2,000 sets from 1 antenna. I -
[IATNE 3

List Price $87.50
! [/

B-T HOME ANTENSIFIER MODEL HA-2-M

Finest All-Channat
TV Booster. Fully
Avtematic, 16 Times
Gain, in Metal Cabinet
List Price $57.50

Model #CA.1.M

Commerciol Antensifier

{30 Times Gain)

Use As Pre-Amplifier, Line

Amplifier or de-luxe Booster
List Price $77.50

MODEL #DA2.1-M
Distribution Amplifier
2 1V Sei Ovutlens
List Price $39.50

Over 43,000 Technicians Have Learned

' out
W T0 GET THE MOST
l('lg BASIC TEST EGUIPMENT

why Not You, OO-

SERVICING by SIGNAL SUBST

.DATE, 12TH EOITION)
1 SELLER FOR OVER 9 YEARS! (NEW, UP-TO 0AY
A BES

h To Re-
ic Speed Approac
it ¢ Problems, AM-FM- TV.

_ non-obsolescent
asic Test gquipment

le, Modern,
P ’ nt and Ahg"me"
® Universal =

The Sim
ceiver Adjustme

learn
Nothing complex to oy
: No extra equipment 10 purchase @ Employs

Ask for "S.5.5." at your local
Radio Parts Jobber or order direct from factory.

100 pages. invaluable
infarmatian taat will help
yau re-dauble the value of
your basic test equipment.

PRECISION APPARATUS COMPANY, INC. -

92-27 Horace Harding Blvd.,

Elmhurst 4, N. Y.



A-8140 YERTICAL OUTPUT TRANSFORMER

Has primary:secondary ratio aof 44:1.
Replaces RCA No. 74950 in 35 TV mod-
els, Emerson No. 738044 in 30 models
and Capehart No. 650238A-1 in 7 mad-
els. These models are listed in Stancor
Bulletin No. 390. Ask your distributor for

a free copy.

T ENSHY,

P

Ty

s FRe i

DY-10

ANTL- ASTIGMATIC DEFLECTION YOKE
A high efficiency yoke with cosine
distributed windings, ferrite core
and nylon bobbins. Replacement in
34 RCA TV models, 30 Emerson
models and 7 Capehart models.
A-8131 AIR CORE “FLYBACK"
Companion unit to DY-10 in direct
drive circuits and used in same
models. See Stancor Bulletin No.
389 for a complete list of these 71
models.

Stancor transformers are listed in Howard Sams' Photofacts Folders

STANDARD TRANSFORMER CORPORATION |

3592 ELSTON AVENUE

HAVE YOU A JOB FOR A
TRAINED TECHNICIAN?

We have o number of alert young men who have
completed intensive training in Radio ond Tele-
vision Repairing. They learned their trades thor-
oughly by working on actual equipment under
personal, expert supervision. If you need o
trained man, we invite you to write for an out-
line of our course, and for a prospectus of the
graduate. No fees, of course. Address:

Placement Manager, Dept. P108-2

COMMERCIAL TRADES INSTITUTE
1400 Greenleof

Chicago 26

CHICAGO 18, ILLINO!IS

=2 COLOR TONE|
VISION:

Simply ottach TELECOLOR FILTER to front
of set and enjoy programs in glorious color

tones insteod of dull biock ond white. GUAR-
ANTEED to give genuine color tone. Can also
be used with any other filter. Once ftried,
you will never go bock to old biack and
white. Write for FREE information. ORDER
B8Y MAIL. NEW REDUCED PRICES!

Send check, M.O., cash, COD to Dept. RE-4
i 16,17 in....$3
5

10in..... $1

459 FULTON ST
LBROOKLYNI NY

_ Construction

| An original method

It is precisely for these reasons that
most manufacturers employ separate
oscillators in their communications re-
ceivers. We could therefore use the con-
ventional setup of one or two r.f. stages,
with an r.f. pentode as mixer and a
separate oscillator. Such a combination
is capable of outstanding results; but
it is a complicated arrangement for the
home constructor to build without en-
countering trouble with stability and
alignment. An alternative arrangement
and one which the writer prefers, al-
though the commercial manufacturers
do not favor it, is that of a normal
mixer-oscillator with regeneration in a
separate low-noise tube. The sensitivity
and selectivity of this arrangement is
more than that secured from a single
r.f. stage and mixer-oscillator, and the
noise level definitely lower. In addition
—and this factor counts heavily with
most amateurs—the cost is considerably
less, as the use of a regenerative stage
in place of an r.f. stage means fewer
coils, a smaller gang capacitor, and
fewer switching complications. The cir-
cuit is used in the receiver of Fig. 2.

Regeneration is supplied by a 6J5
with a choke coil in its cathode circuit.
The coil (RFC in the diagram) can be
any good shortwave choke or about 130
turns of No. 30 AWG enamel wound on
a Y%-inch form. It is bypassed with a
10,000-ohm potentiometer. Increasing
the resistance across RFC increases
regeneration.

An interesting feature of the circuit
is that, as the apparent resistance of
| eoil L1-b is decreased by the regen-
eration, its apparent Q to the input of
the mixer tube also goes up (approx-

imately to infinity as oscillation—and
consequently negative resistance—is ap-
proached). Thus we obtain a very-high-
| gain input circuit to our mixer.
| Using the first arrangement with two
r.f. amplifiers, any received signal fully
loads the output stage, and the limiting
factor on the noise and the signal-to-
noise ratio then becomes that set by the
a.v.c. If the a.v.c. is given a delay volt.
| age slightly greater than that of the
noise at the diode rectifier, the only sig-
nals lost are those at or slightly above
the noise level. Even then, the r.f. and
final i.f. stages are liable to overload
on a powerful signal unless the a.v.c.
is amplified. On the other hand, with
the regenerative stage, control resolves
itself into the simple business of back-
ing off the regenerating tube. This can
be done by applying a.v.c. to the grid
of the tube, and if it is also applied to
the i.f. stage, control will be adequate
for all but very exceptional signals.

The intermediate frequency

It is the fashion nowadays to have
an intermediate frequency in the mega-
cycle range. While there are advantages
to be gained thereby, notably in avoid-
ing image interference, a high if.
makes tracking of the input and oscil-
lator circuits rather more difficult than
with a lower frequency. Moreover, high
intermediate frequencies do not give

RADIO-ELECTRONICS for
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NOTHING BETTER-—-

the same selectivity as circuits oper-
ating on 455 ke. An i.f. of 455 ke has

therefore been chosen for this receiver, f ;/ W o o : 8 . t[
to simplify tracking and improve se- te ew rectston ngineere
lectivity.

The i.f. stage is perfectly normal and
uses standard air-core transformers. ’
To give variable selectivity the mixer is °®

coupled to the if. tube through two
transformers placed back-to-back and

coupled by a 40-unf variable capacitor. Tv FM
This is, of course, the well known high- for -

e anepseurtne et (Cee | OAK ELECTRONICS

you will have a good attennating cir-

cuit!—Editor). $3 9.9 5

COIL TABLE The baoster thot finally satisfies your

Band Li-a Li-b 'Spacing | | demonds by succeeding where athers
s have failed. The OAK BOOSTER
uses Mallory INDUCTUNER some os

meters | Turns Wire Turmsr Wire | inches

st L Ji L2 22 s used in Dumont, Crosley ond Strom-

80 5% 22 46 20 He berg Coarlson TV sets) in a newly .
a0 415 e | 19 18 e engineered circuit on which patent - KNOB DOES IT:
20 | 3, | 18 | 9 | 16 v, is pending. Provides variable band- A. Turns on Booster & TV set.

RS _"/, TS ol v width to control adjacent channel in- B. Changes "Q" of circuit from 50 to 300
. terference ond reduce noise to a thru new Q" multiplier circuit (See May

_Band | L2 o) Soacing | | minimum. Uses new “Q" multiplier "Electronics™)

meters | Turns | Wire | Turns  Wire | inches circuit to increase gain enormously. C. Varies bandwidth from 0.5 MC. to 12 MC.

160 2y, | 20 40 22 Ve D. Allows gain to be controlled from a low
e | s | e value comparable to any other booster,

8 | %4 o _|_® 18 e to a high value no other booster can

40 4 18 8, | 18 e

. | - Other boosters use this knob
_ 2‘1 P _._‘s_ . __.Fs__ % only for On-Of switch, or to

10 1% 16 2 18 Vis switch from low to high chan-

nels. OAK REALLY USES THIS
KNOB,

All wire sizes AWG: all wire enameled. Coils close-
wound on ¥-inch-diameter ceramic forms 115 inches |
fong. **Spacing” means ing bet coils.

v Highest gain of any
booster

v Dual Input
v Dual Output

v Gain adjustable from
front knob

v Automatic On-Off

v Variable bandwidth con-
trollable from front
panel

The transformer coupling the i.f. tube |
to the second detector requires some
special mention in view of its rather ‘
unusual nature. It was intended origi-
nally to use a double-diode-triode with
some form of regeneration, but it was
felt that—apart from the complexity of
the arrangement—the old bogey of a.c. |
load impedance to d.c. load resictance
had to be reckoned with. Finally the
circuit shown in Fig. 2 was evolved.
This has the advantage of giving very

Order Oak Booster from your jobber today
SALES REPRESENTATIVES

: ; Atlanta, Ga. — HENRY BURWELL Co.
smooth regeneration with good control griculqo.dlllé —gse?AMREDSKLEKER Co.
oo Sl sthe eveland, O. —_— & LOMSE

of sensitivity and selectivity and with Write for specifications Fort Wayne, Ind. — WALTER BIEBERICH
out the complication of another tube. To | and discounts Houston, Tex. — H. H. WILLISON
obtain this regeneration it was neces- LD T S08r AWSTONE ASSOCIATES
sary to doctor the transformer. An ordi- OAK ELECTRON'CS ;«w YoNrk 'Cify — BURLINGAME ASSOCIATES

g 1 8 9 B . nx, N. ¥, — V. SALES Co.
nary 455-ke transformer was made ad 150 Ouk Street, Buffalo, N. Y. New isreey Z JACK BROWN

justable by loosening the lower winding. |
This was then slid down the form until
optimum coupling was located—about
1% inches. The coil was then locked

again by pouring in wax. Finally the |
tickler coil was wound on close to the I ‘
secon(lary, the number of turns belng It is easy to learn or increase speed

approximately a quarter of those on | with an instructorraph Code Teather.

L : . Aftords the quickest and most prac-
the original windings. tical method yet developed. For heo

As it stands, the grid-cathode circuit ﬁ,‘,’l‘{,‘"f_,ﬁl.', ",‘(),‘“i,",."ﬂ;‘,:','f.‘?.s";,i‘;‘;,',,‘,i'; -
. 1 to typical messages on subjects. k=
of t'he secopd det'ectolx fun'ctlons as an [ o e e oy iy "UDjects.
ordinary diode circuit while the plate | ready—no QRM. B
circuit is used solely for regeneration. | ENDORSED BY THOUSANDS! Faid
(The 250K potentiometer controls it.) Tns  Instructograph cCods Tescher :
The audio section of the receiver is l-::::‘ln.-’;u:’uc’t:.r.w ::.:’..m;-"nﬁn:“ o,
fairly straightforward. The audio, b

ther e. o of D s have
picked off the grid-cathode circuit of | Writs tosy"for convemient rental” and pirehase” icme: L |
i ee Your Dist. or Order Direct

the 6C5, is fed into one side of a 6SN7,
which is R-C-coupled to the other side IHSTH“ETGEHPH GBHPAHT L “PRE S-PROBE CO.
working as a cathode follower. The 4701 Sheridan Rd., Dept. RC. Chicago 40. §il. ! 4034 N. Sixth St., Milwaukee 12, Wisc.
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Finds Intermittent

Condensers Instantly
NET

Pres-probe’s sliding tip
with variable resistance
prevents condenser
healing. Tests with
power on. Requires
no adjustment. Stops
guesswork, Saves
time. Convenient
I probesize (7% ” long)
k_‘ Satisfaction guaranteed.
| s
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Specially Designed

New OVER/UNDER

WELLER

SOLDERING GUN

For ticklish TV soldering, there’s no
tool like the new 135-watt Weller
Gun. Dual spotlights eliminate
shadows. Precision balance
assures accurate soldering.

Long length reaches deep
into chassis. 5-second
heating saves time
and current. Yonr
Weller Gun pays
for itself in a
few months.

Check This
Exclusive

Combination
of Features

o 5.SECOND HEATING
—No waiting. Saves
power.

e OVER/UNDER DESIGN—Tube construction
gives bracing action to tip, and improves visibility.
e DUAL SOLDERLITE—Prefocused spotlights com-
pletely eliminate shadows—let you see clearly.
¢ LONGER REACH—Slides easily into the mast
complicated set-up. Reaches tight corners.
o COMPACT DESIGN—Streamlined and precision
balanced for delicate *pin-point” soldering.
o TRIGGER-SWITCH CONTROL—Adjusts heot to
the job. No need to unplug gun between jobs.
o DUAL HEAT—Single heat 100 watts; dual heat
100/135 watts; 120 volts, 60 cycles. Handles all
light-duty soldering.
See new Model WD-135 at your dis-
tributor, or write for bulletin direct,

© SOLDERING GUIDE. Get yaur new copy of
“Soldering Tips"’' —revised, vp-to-date

and fully illustrated 20-page booklet

of practical soldering suggestions.
Price 10c at your distributor, or
order direct.

VWELLER

ELECTRIC CORP.
828 Packer Street, Easton, Pa.

Construction

output of the cathode follower is avail-
able on a jack for phones or into a
6V6 for the speaker.

Peak selectivity is around 5 ke or
better, which compares favourably with
commercial receivers. Provision has
been made for break-in by including a
send-receive switch which cuts the B-
supply to the tube plates. Leads from
the switch are brought to two binding
posts at the rear of the chassis, enabling
the use of a keying relay by transmit-
ting amateurs.

Bands are changed by switching, as
the photo indicates. (Only one set of
coils is shown in-the schematic, for sim-
plicity.) Several types of coils have
been used in the receiver, but the set
listed in the table will probably meet
the widest variety of needs. The clip
permits opening the grounded end of
Ll-a, as on certain bands it is found
that better coupling is obtained through
capacitive than inductive effect.
Materials for receiver
Resistors: [—200 ohms, | wott; 2—330, 2--1000,
1—2200, |1—5100, 2—10,000, 1—22,000, 1-—24,000, |—
33,000, |-—51,000, 1—75,000, 3—100.000 ohms, /2 watt;
1—~270,000, 2—500,000, 3—| megohms, /4 wott; (po-

tentiometers) [—10,000, 1—250,000 ohms; [--500,000
o4hms, with switch.

| Capacitors: (Electrolytic) |—dual 8 uf, 450 volfs;

)—~25 uf, 40 volts; (paper) 10—.01 uf, 2—.05 uf, I—
25 uf, 400 volts; (mica) |—100 unf, 1—.0005 uf, —
001 uf; |—5 ppf, 1—~50 puf, silver mico; 10—3-30
upf trimmers: (oir) I—dual 150 nunt gonged, vori-
oble; |—40 uuf varioble.

Miscel.aneous: |—power transformer, 300—300 valts,
80 mao, 5 volts 2 omperes, 4.3 volts, 3 omperes; |1—5-
inch, 1,000-ohm field, speaker, with output trons.
former; |—open circuit phone jock: 3—455 ke i.f.
tronsformers: cails LI, L2 {see text); |—Yaxley 2-
wofer bond switch (2-pole, S-position each wafer);
|—~miniature 2-pole, 2-position wafer switch; |—Na-
tional ACN dial; 7—octal sockets; 5—insulated bind-
ing posts; aluminum or plated steel chassis; | each—
535, 6K8, &SK7, 8C5, 8SN7-GT, 6V6, 5Y3-GT tubes.
Wire, salder, hardware, line cord, olligator clip.

—end—

DIELECTRIC AMPLIFIER

The electron tube now has another
competitor, in addition to the transistor
and the magnetic amplifier. A dielectric
amplifier is being developed and im-

| proved. The new amplifier is essentially

a ceramic capacitor with a variable
dielectric constant. The latter is con-
trolled by a d.c. voltage. As the capaci-
tor reactance varies, it determines how
much a.c. (or r.f.) can flow through.
See figure. The output power (in load
R) is much greater than the input
control power. |

These amplifiers are described in an |
article in Electronics for Dec., 1951, by
A. M. Vincent. According to this article,
present amplifiers can provide a gain
of a million in one stage. The frequency
range is from d.c. to about 10 mc, and
there is every indication that the upper
limit can be raised much higher.

NON-LINEAR CERAMIC CAPACITOR mmoc BIAS

XX

CONTROL DC

s
W)
The dielectric of the new type ampli-
fier may be a combination of barium
titanate, strontium titanate, lead zirco-
nate, etc. The dielectric constant may
be varied over a range of 5:1 or more |

by a suitable control voltage.
—end—

NEW!

MOSLEY

ROOF-THRU

The Leak-Proof Roof Entrance
for
TV and FM Transmission Line
and Rotator Control Cable

Here’s the new ROOF-THRU, another MOSLEY

praduct for BETTER TV PICTURES Thraugh

More Efficient Installation. ROOF.THRU pro-

vides the easiest and most practical method of

bringing in lead-in for cancecled-in-wall in-

stollations using MOSLEY Flush Mounted

Sockets.

Why the ROOF-THRU Way Is Best:

® Permits shorter lead-in line resulting in less
loss of signal energy—less interference
pick-up!

® Copper flashing and plastic bushing pro-
vides perfect seal against leaks!

® Prolongs life of transmission line by keep-
ing it out of weather!

® Eliminates unsightly wires on outside of
house!

® Long lasting—weather can’t hurt ROOF-
THRU!

® Easy to install on new or old buildings!

Cat. No. 624 MOSLEY ROOF-THRU

List Price $5.84
See the ROOF-THRU and MOSLEY Flush
Sach at your jobb

Mo S L E Y ELECTRONICS

2125 Lackland Road, Overland, Missouri

SEND NOW FOR B-A's
136 BIG PAGE

[{.133 CATALOG

O INeLupinG 21 PAGES OF
m DOLLAR-SAVING BARGAINS?
=iy

BURSTEIN-APPLEBEE CO.
| 1012-14 McGee St.
Kansos City 6, Mo,

' Send your 1952 catalog to:

I Name.... 5 s eeast et cas
| Address.....
I City

e — —

BURSTEIN-APPLEBEE CO.
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HEATHKIT PRECISION RESISTORS

W here exact resistance values are required for
jnstrument accuracys the Heath Co., has spare:
no cffort in supplying the finest resistors avail-
able. Precision resistors as manufacture y

Continental Carbon_Inc., ane
meet the rigorous N (qut_Army- avy
spcciﬁcations and are small in siz€,

i i i ow tem-
a-inductive highly stable, have 3
ba cient, and can be held to great
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’ggcuracy. You'll find quality components 10

Heathkits.
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A STATEMENT FROM
CHICAGO TRANSFORMER

It is indeed gratitying to note the outstand
ing sales records you are building with you
Heathkits.

This sales success is readily understand
able, since we are cognizant of the high
quality standards you have established for
your component suppliers.

We at Chicago Transformer are proud that

our product has contributed to the recog-

Heathkits.
CHICAGO TRANSFORMER DIVISION

Essex Wire Corporation
( ,: o

L. S. RACINE .
Vice-President and Sales Manager
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MODEL .O-7

SHIPPING WEIGHT 24 LBS.

® New “spot shape’ control for spot adjustment — to give really sharp
focusing.

® A total of ten tubes including CR tube and five miniatures.

@ Cascaded vertical amplifiers followed by phase splitter and balancd
push-pull deflection amplifiers.

® Greatly reduced retrace time.

The performance of the NEW, IMPROVED,
® Step attenvated — frequency compensated — cathode follower vertital
input.

HEATHKIT 5” OSCILLOSCOPE KIT is truly
amazing. The O-7 not only compares favorably
with equipment costing 4 and 5 times as much, but in many cases literal-
5 . . . " . ly surpasses the really expensive equipment. The new, and carefully en-
® Low impedance vertical gain control for minimum distortion. gincered circuit incorporates the best 1n electronic design — and a multi-
@ New mounting of phase splitter and deflection amplifier tubes near CR tude of excellent features all contribute to the outstanding performance
tube base. of the new scope.
©® Greotly simplified wiring layout. The VERTL
® Increased frequency response — useful to 5 Mc.

CAL CHANNEL has a step atenuated. frequency com-
@ Tremendous sensitivity .03V RMS per inch Vertical — .6V RMS per inch
Horizontal.

pensated  vertical input which feuds 2 cathode follower stage — this
accomplishes improved frequency response, presents a hig
@ Dual control in vernier sweep frequency circuit — smoother acting.

h impedance

input, and places the vertical gain control in a low impedance circuit for

minimum distortion. Following the cathode follower stage is 2 twin triode

. 1 ; a4 — cascaded amplificrs to concribute to the scope’s extremely high sensi-

® Positive or negative peak internal synchronization. tivity. Next comes 1 phase splitter stage which properly drives the push-

pull, hi-gain, defection ampliters ( whose plates are directly coupled

to the vertical defleccion plates). This fine tube lineup and circuiery

give a seasitivity of .03V per inch RMS vertical and useful frequency
response to 5 M

The HORIZONTAL CHANNEL consists of a triode phase split-
ter with a dual potentiometer (

horizontal gain control) in its plate
and cathode circuits tor smooth, proper driving of the push-pull

horizontal deflection anplifiers. As in the vertical channel. horizon-
tal deflection amplifier plates are direct coupled to the CR tube
horizontal deflection plxtes (for improved frequency response).
The WIDF-RANGE SWEEP GENERATOR circuit incorporates
a twin triode multivibrator stage for producing a good saw -tooth
plc d .
The snals 100 ;ou €an
S rent SIRNG . and you
wo differer copt.

sweep frequency (with faster retrace time). Has both coarse and
vernier sweep frequency controls.
o 3 O
output,
nect 1S enals
both 518
n

And the scope has internal synchronization which operates on
cither positive of negative peaks of the input signal — both high
and low voltage rectitiers — Z axis modulation (intensity modu-
lation) — new spot shape {astigmatism) control for spot ad-

justment — provisions for ¢xternal synchronization — vertical
centering and horizontal centering controls. wide range focus
o cl’;)qlllr_ol — and an intensity control for giving plemty of trace
(“_q . com- ril 1ance.
arsc @ d h“bc supt'““?pos“d{o\; cudy The Model O-7 EVEN HAS GREAT NEW MECHANICAL
(he traces G0 ar wed for individu FEATURES — A special extra-wide CR tube mounting bracket
o ¢ scpary
("”ss?r;o?\ cont oh) 4 Jistortion. P{;ﬁ:‘f‘
1ch 10 32 ¢ bias. C
Use the sW!

ropc 11
N 2 e due to 1MP amplht _H
shift. chPP‘:ﬁ output 1races O(c?a[:or overt shipping W
F & e pen
the input e wave B
a squd
ﬁ. — as

1
Th kit i (OHIP\C(C. (ubcs. SW\(C\ICS
c all

1 all othet
puner. power transto
caby

(7
e amnsuucxion s 50
lus a cleaf detarled €O ¢
s. plus
L4

is provided so that the vertical cascade amplifier. vertical phase
splitter, vertical deflection amplifier, and horizontal deflection
amplifier can mount near the base of the CR tube. This per.
mits clos¢ connection between the above stages and to the
deflection plates: distributed wiring capacity is greatly re-
duced, thereby affording increased high frequency response,
The power transformer is specially designed so as to keep
its electrostatic and electromagnetic fields to 2 minimum
— also has an internal shicld with external ground lead.
You'll like the complete instructions showing all details
for casily building the kit — includes pictorials, step-by-
step construction procedure, numerous sketches, schematic,
circuit description. All necessaty components included
transformer, cabinet, all tubes (including CR tube), com-
pletely punched and formed chassis—nothing else to buy.
You

E————
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A real beauty — you'll have only highest praise for this NEW MODEL
VACUUM TUBE VOLTMETER. Truly a beautiful little instrument — and
it's more compact than any of our previous models. Note the new rounded
cdges on the front panel and rear cover. The size is greadly reduced to occupy
a minimum of space on your workbench — yet the meter remains the same
large size with plainly marked scales.

A set of specially designed control mounting brackets permit calibration
to be performed with greatest ease — also makes for ease in wiring. New
battery mounting clamp holds ohms battery tightly into place, and base
spring clip insures a good conncction to the ohms string of resistors.

The arcuitry employs two vacuum tubes — A duo diode operating when
AC voltage measutements are taken, and a twin triode in the circuic ac all
times. The cathode balancing circuit of the twin triode assures sensitive
measurements, and yet offers complete protection to the meter movement,
Makes the meter burn-out proof in a properly constructed instrument.

Quality componcnts arc used throughout —16, precision resistors in
the multiplier circuit—conservatively rated power transformer— Simpson
meter movemnent — excellent positive detent, smooth acting switches —
sturdy cabinet, ctc.

And you can make a tremendous range of measurements — 14V to
1000V AC, 15V to 1000V DC, .1 to over 1 billion ohms, and DB.
Has mid-scale zero level marking for quick FM alignment. DB scale in
red for easy identification — all other scales a sharp, crisp black for
easy reading.

A four position selector switch allows operator to rapidly set the in-
strument for type or reading desired—positions include ACV, DC4V
DC-V, and Ohms. DC— position allow ncgative voltage to be
rapidly taken. Zero adjust and ohms adjust controls are conveniently
located on front panel.

Enjoy the numerous advantages of using a VTVM. Its high input
impedance doesn’t “load’ circuits under test — therefore, assures
more accurate and dependable readings in high impedance circuits
such as resistance coupled amplifiers, AVC circuits, etc. Note the
30,000 VDC probe kit and the RF probe kit — available at low
extra cost and specially designed for use with this insttument. Wich
these two probes, you can make DC voltage measuremeats up to
30,000V, or make RF measurements — added usefulness to an
already highly useful instrument.

The inscruction manual is absolutely complete — contains a
host of figures, pictorials, schematic, detailed step-by-step instruc-
tions, and circuic description, These clear, detailed instructions
make assembly a cinch,

And cvery part is included — meter, all controls, pilot light,
switChes, test leads, cabinet, instruction manual, etc.

49027 ACINT

E ROCKE INTERNATIONAL COR.
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MODEL V-5
SHIPPING WT. 5 LBS.

7e¢tme¢

® New styling, — formed case for beauty.

® New truly compact size. Cabinet 4V3” deep by 4-11/16” wide by 734"
high.

©® Quality 200 microamp meter.

® New ohms battery holding ¢<lamp and spring ¢clip — assurance of good
electrical contact.

©® Highest quality precision resistors in multiplier circuit.

® Calibrates on both AC and DC for maximum accuracy.

® Terrific coverage — reads from V2V to 1000V AC, V2V te 1000V DC, and
.V to over 1 billion ohms resistance.

® Large, clearly marked meter scales indicate ohms, AC Volts, DC Volts,
and DB — has zero set mark for FM alignment.

® New styling presents attractive and professional appearance.

MICHIGAN
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SIGNAL GENERATOR

KIT

Model $G-6
Shipping Wt. 7 lbs.

The new Heathkit Signal Generator Kit has dozens of improvements. Covers
the extended range of 160 Kc to 50 megacycles on fundamentals and up to 150
megacycles on useful calibrated harmonics; makes this Heathkit ideal as a
marker oscillator for TV. Output level can be conveniently set by means of both
step attenuator and continuously variable output controls. Instrument has new
miniature HF tubes to easily handle the high frequencies covered.

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The kit is
transformer operated and a husky selenium rectifier is used in the power supply.
All coils are precision wound and checked for calibration making only one
adjustment necessary for all bands.

New sine wave audio oscillator provides internal modulation and is also available
for external audio testing. Switch provided allows the oscillator to be modulated by
an external audio oscillator for fidelity testing of receivers. Comes complete, all tubes,
cabinet, test leads, every part. The instruction manual has step-by-step instructions and
pictorials. It’s easy and fun to build a Heathkit Model SG-6 Signal Generator.

so . Model 1.
$‘9 1 Th Shipping W17 1,
{4
Model C-2 T:“CC‘:O‘;Il:‘sarngcmhkh Signal
Shipping Wt 6 bs. ined w €N com.
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TUBE CHECKER KIT

The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes
checked, and a checker like this builds customer confidence. In your repairing, you will have a
multitude of tubes to check — quickly. The Heathkit tube checker will serve all these functions
— it's good looking (with a polished birch cabinet and an attractive two color panel) —
checks 4, S, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniatures, pilot lights,
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE — the gear driven, free-
running roll chart lists hundreds of tubes, and the smooth acting, simplified switching arrange-
ment gives really rapid set-ups.

The testing arrangement is designed so that you will be able to test new tubes of the future
— without even waiting for faccory data — protection against obsolescence.

. ' You can give tubes a thorough testing — checks for opens, shorts, each element
individually, emission, and for filament continuity. A large BAD-?-GOOD meter scale
Model TC-1 is in three colors for casy reading and also has a “'line-set” mark.

PY You'll find this tube checker kit a good investment — and it’s only §29.50.

Shipping Wt. 12 lbs,
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Zew LABORATORY LINE HEATHKITS

NEW Teathtbct

A.C. VACUUM TUSBE

VOLTMETER KIT

Now — as a Hcathkit at a
price anyone can afford, an AC VTVM.
A new kit to make dpossible those sensitive AC
measurements required by audio enthusiasts, laboratories, and experimentors.
Here is che kit that the audio men have been looking for. Its tremendous range
of coverage makes possible measurements of audio amplifier frequency response
— gain or loss of audio stages — characteristics of audio filters and attenuators —
hum investigation — and literally a multitude of others. Ten ranges consisting of
full scale .01, .03, .1, .3, 1, 3, 10, 30. 100, 300 volts RMS assure casy and more
accurate readings. Ten ranges on DB provide for measurements from —52 to
+52 DB. Frequency response within 1 DB from 20 cycles to 50 KC

The ingenious circuitry incorporates precision multiplier resistors for accuracy,
two amplifier stages using miniature tubces, 2 unique bridge rectifier meter circuit.
quaiity Simpson meter with 200 microampere movement, and a clean layout o
parts for easy wiring. A high degree of inverse feedback provides for stability and
linearity.

Simple operation is accomplished by the use of only one control, a range
switch which changes the voltage ranges in multiples of 1 and 3, and DB
ranges in steps of 10.

The instrument_is extremely compact, cabinet size— 414" deep x
4-11/16" wide x 733" high, and the newly designed cabinct makes this
the companion piece to the VIVM. For audio work, chis kit is a natural.

MODEL AV-1
Shipping weight 5 Ibs.
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Heallhkil sQUARE WAVE
GENERATORKIT

The new Heathkit Square Wave Generator Kit with its 100 KC square wave opens an entirely new
field of audio testing. Square wave testing over this wide range will quickly—_show high and low
frequency response characteristics of circuits — permit casy adjustment of high frequency com-
pensating networks used in vidio amplifiers — identify ringing in circuits — demonstrate trans-
former characteristics, ctc.

The circuitry consists of a multivibrator stage. 2 clipping and squaring stage. and a cathode fol-
lower output stage. The power supply is transformer operated and utilizes a full wave rectifier tube
with 2 sections of LC filtering. MODEL $Q-1

As a multivibrator cannot be accurately calibrated. a provision is provided to allow the instru- Shipping wt. 14 Ibs.
ment to be accurately synchronized with an accurate external source when extreme accuracy is

required. )
The low impedance output is continuously variable between 0 and 25 volts and operation is s so
simple. You'll really appreciate the wide range of this instrument. 10 cycles to 100 kilocycles —
-

continuously variable. Kit is complete with all parts and instruction manual, and is casy to build

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE

12P0RT AGENT

ROCKE INTERNATIONAL CORP.
3£ 40 $T.

NEW YO - CITY (18)
Cadil: ARLAS.N Y,

MICHIGAN

... BENTON HARBOR 20,

FEBRUARY, 1952



928

Heathkil”

IMPEDANCE BRIDGE KIT

This Impedance Bridge Kit is really a favorite with schools, industrial laboratories.
and serious experimenters. An invaluable instrument for those doing electrical
measurements work. Reads resistance from .01 Ohms to 10 meg., capacitance
from .00001 to 100 MFD, inductance from 10 microhenries to 100 henries. dis-
sipation factor from .002 to 1, and storage factor from 1 to 1000. And you don't have
to worry about selecting the proper bridge circuit for the various measurcments — the
instrument automatically makes the correct circuit when you set up for taking the
measurement you want. Bridge utilizes Wheatstone, Hay, Maxwell, and capacitance
comparison circuits for the wide range and types of measurements possible. And it's self
poweted — has internal battery and 1000 c¢ycle hummer. No external generator required
— has provisions for external generator if measurements at other than 1000 cycles are
desired. Kit utilizes only highest quality parts, General Radio main calibrated control.

Mallory ceramic switches, excellent 200 microamp zero center gal-
6 9 e

vanometer, laboratory type binding posts with standard 34 inch
f 2ol LABORATORY

centers, 1% precision ceramic-body type multiplier resistors, beauti-
B ADE KIT

ful birch cabinet and ready calibrated panel. (Headphones not
included.)

Take the guesswork out of electrical measurements — order your
Heathkit Impedance Bridge kit today — you'll like it.

Heathbir- LABORATORY

POWER suppLy Knsﬂ
)

Model 18-18
Shipping Wt. 15 Ibs.

< An indispensable piecc B R coreeld .
of laboratory equipment 25 ma Variable 150.400v pc
__the Heathkit Resis: 50 Ma. Variable 30.310v pc
tance Decade Kit gives Higher loads: Voliage H‘,r:r'ub: 25-250v D¢
you resistance Settingg Every experimenter needsplo )

from 1 to 99,999 ohms
IN ONE OHM STEPS.

For greatest accurac_)‘. murc:-),m oltage control a‘l,lowl;a ";:?: voltage
so 1% prcCiSlOn ccramlCA within l‘l?rl:':n(sde(s)ll:ac!n ‘(jcon"."uousl)' c\“a(:rlb‘l):
s‘ body type resistors - f‘w‘]‘::,gcpmlvid“ choi:e )c;f :)r::gp 2 Voles-Ma
. 7 ramic plain} 5 Ut metering. so
. highest (!u::“y [ e R Stcle ind};ca’?:srk:i?h:rn‘;)g‘recf readingg
[y . 4 lbs. ;afer switches are - n Volts or DC voltage our-
Shipping Wt w (Range of meter 0 current outpue 1o Af ®

ch the Impedance Bridge above,

Designed to mat ) beautiful birch cabi- ;
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Resistance Decade , . d comes two 1619 ¢ ransformer, £|
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: . inet,

ractive P . nastructi
kne( aTd i’ ith all parts and construction manual. ¥ Eg 00 manual, and alf other parts 10 make the k;
complete with 3 the kit complete,

eathtir™ eathkcZ™ HIGH FIDELITY . . . 20 WATT
ECONOMY . . . 6 WATT AMPLIFIER KIT
AM P I. I F I E R K ' T Our latest and finest amplifier — the model A-G

(or A-GA) is capable of a full 20 Warts of
Iz o

a.
Instrumene has convenien 0“2;‘(’),3 l;\h. ol i o
DY position and piloe 1i '
ght.

high fdelity output — good faithful reproduc:
tion made possible through carcful circuit de-
sign and the usc of only highest quality com-
ponents. Frequency response within = 1 db
from 20-20.000 cycles. Distortion at 3 db
below maximum power output (at 1000 cycles)
is only .80%. The power transformer is rugged

Model A-4
Ship. Wt. 8 lbs.

No. 304 12 inch
{ speaker ' e $6.95

This fine Heathkit Am-
plifier was designed to
give quality reproduction
and yet remain low in
price. Has two preamp
stages, phase inverter
stage, and push-pull beam

power output. Comes complete with six tubes, quality
output transformer (to 3-4 ohm voice coil). husky
cased power transformer and all ocher parts. Has tone
and volume controls. Instruction manual has pictorial
for easy assembly. Six watts output with response flat
= 115 db from 50 to 15,000 cycles. A quality ampli-
fier kit ac a low price. Better build one.

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BIANK ON LAST PAGE

~%e HEATH COMPANY
... BEMTON HARBOR 20,

and conservatively rated and will deliver full
plate and flament supply with ease. The out-
put transformer was sclected because of its
exceptionally good frequency response and wide
range of output impedances (4-8-16-150-600
ohms). Both are Chicago Transformers in
drawn stcel case for shielding and maximum y |
protection to windings. The unit has dual tone Shipping Wt. 18 Ilbs.
controls to set the output for the tonal quality desired — treble control attentuates up
to 15 db at 10,000 cycles — bass control gives bass boost up to 10 db at 50 cycles.

Tube complement consists of SU4G rectifier, 65J7 voltage amplifier. 6SN7 amplifier
and phase splitter, and two 6L6’s in push-pull output. Comes complete with all parts
and detailed construction manual. (Speaker not included.) . .
MODEL A-6: For tuner and crystal phono inputs. Has two position selector switch for
convenient switching to type of input desired.
MODEL A-6A: Features an added 6SJ7 stage (preamplifier) for operating from variable
rqluaancz ca‘:(ridge phono plickup. mlkehinpu(. snd f?zh;‘.rl tuner ohr standard crystal phono
pickup. three position selector switch provides flexible switching.

d pe Shipping Wt. 18 lbs. $35‘50

MICHIGAN
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BATTERY ELIMINATOR

KIT

Can be used as battery charger.
Continuously varioble output 0 - 8 Volts — not switch type.
Heavy duty Mallory 17 disk type magnesium copper sulfide rectifier.

Automatic overload relay for maximum protection. Self-resetting type.

Ideal for battery, air¢craft and marine radios.
Dual Volt and Ammeters read both voltage and amperage continually — no

switching.
The new Heathkit Model BE-2 incorporates the best. Continuously variable out-

put control is of the variable transformer type with smooth wiper type contacts

There are no switches or steps and voltage between 0 and 8 Volts is available
at. 10 Amperes continuous and 15 Amperes intermittent. Maximum safety from
overloads and shorts provided by automatic overload relay which resets itself

when' overload is removed. )
The new rectificr is a 17 plate Mallory magnesium copper sulfide type. This

is the most rugged type available for long trouble-free use.
) - 10 Volt Voltmeter and 2 0-15 Amp

Output is continuously metered by both a
Ammeter. Shorted vibrators indicated instantly by ammeter. .
Equip now for all types of service — aircraft — marine -—— auto and battery radios

this inexpensive instrument vastly increases service possibilitics — better be ready when

the customer walks in.

Model BE-3
Shipping Wt. 17 Ibs.
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T.V. ALIGNMENT GENERAT

Here is an excellent TV Alignment Generator designed to do TV service work quickly,
easily, and properly. The Model TS-2 when used in conjunction with an oscilloscope pro-
vides a means of correctly aligning television receivers.

The instrument provides a frequency modulated signal covering, in two bands, the range
of 10 t0 90 Mc. and 150 to 230 Mc. — thus, ALL' ALLOCATED TV CHANNELS AS
WELL AS IF FREQUENCIES ARE COVERED.

An absorption type frequency marker covers from 20 to 75 Mc. in two ranges — there-
fore, you have a simple, convenient means of frequency checking of IF’s, independent of
oscillator calibration.

front panel and covers a sweep deviation of 0-12

Sweep width is controlled from the
need or want.

Mc. — all the sweep you could possibly
And still other excellent features are: Horizontal sweep voltage
Model 75-2

available at the front panel (and controlled with a phasing con-
Shipping Wt. 20 Ibs.

trol — both step and continuously variable attenuation for setting
the output signal to the desired level — a convenient instrument
stand-by position — vernier drive of both oscillator and marker
tuning condensers — and blanking for establishing a single trace so
with base reference level. Make your work easier, save time, and

repair with confidence — order your Heathkit TV Alignment ]

Generator now!
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON :AST PAGE
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Model BR-1 Broadcast
Model Kit covers 550
to 1600 Kc. Shipping
Wt. 10 Ibs.

Model AR-1 3 Band
Receiver Kit covers 550
Kc. to over 20 Mc. con-
tinuous. Extremely high
sensitivity. Shipping
Wt. 10 1bs.

TWO HIGH QUALITY Tearhikir”
SUPERHETRODYNE RECEIVER KITS

Two excellent Heathkits. Ideal for schools, replacement of worn out receivers, amateur and custom installations.

Both are transformer operated quality units. The best of materials used throughout — six inch calibrated slide rule dial — quality
power output transformers — dual iron core shielded. L.F. coils — metal cased filter condenser. The chassis has phono input jacks. 110 Volt
output for phono motor and there is a phono-radio switch on panel. A large metal panel simplifying installation in used console cabincts
is included. Comes complete with tubes and instruction manual incorporating pictorials and step-by-step instructions (jess speaker and
cabinet). The three band model has simple coil turret which is assembled scparatcly for ease of construction.

TRUE FM FROM

#earikicc FM TUNER KIT

The Heathkit FM Tuner Model FM-2 was designed for best tonal reproduction. The
circuit incorporates the most desirable FM features — true FM.

Utilizes 8 tubes: 7ES Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 limiter,
two 7C4 diodes as discriminator, and 6XS rectifier.

The instrument is transformer operated making it safe for connection to any type

(including limiter). A calibrated six inch slide rule dial has vernier drive for easy tun-
ing. All parts and complete construction manual furnished.

Ship. Wt. 9 Ibs,

Model FM-2 $ 2 2 5 o receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF
L]

mAlL TO THE

HEATH COMPANY
Parcel Post
R 20 O
BENTON HARBO g [J Express
M|CH‘GAN [J Freight
] Best Way
Quantity Item Price Quantity Item Price
Heathkit Oscilloscope Kit — Model O-7 Heathkit H.V. Probe Kit — No. 336
Heathkit VTVM Kit — Model V-5 Heathkit R.F. Signal Gen. Kit — Model SG-6
Heathkit FM Tuner Kit — FM-2 Heathkit Condenser Checker Kit — Model C-2
Heathkit Broadcast Receiver Kit — Model BR-1 Heathkit Handitester Kit — Model M-1
Heathkit Three Band Receiver Kit—Model AR-1 Heathkit Power Supply Kit — Model PS-1
Heathkit Amplifier Kit — Model A-4 Heathkit Resistance Decade Kit — Model RD-1
Heathkit Amplifier Kit — Model A-6 (or A-6A) Heathkit Impedance Bridge Kit — Model [B-18
Heathkit Tube Checker Kit — Model TC-1 Heathkit A.C. VIVM-KIT — Model AV-1
Heathkit Audio Generator Kit — Model AG-7 Heathkit Intermodul. Analyzer Kit—Model IM-1
Heathkit Battery Eliminator Kit — Model BE-2 Heathkit Audio Freq. Meter Kit — Model AF-1
Heathkit Electronic Switch Kit — Model $-2 Heathkit Square Wave Gen. Kit — Model SQ-1
Heathkit T.V. Alignment Gen. Kit — TS-2
Heathkit Signal Tracer Kit — Model T-2
Heathkit R.F. Probe Kit — No. 309
i ight sh di -
S:c:a(r\;eel :::treo;ﬁe:;;;ﬂ:gj pefiane fof wellghf éhdfinsand dndur Enclosed find [J Check [J] Money Order for
On Express Orders, do not include transportation charges — they Please ship C.0.D. [] Postage P Ibs.

will be collected by the Express Agency at time of delivery.
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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...BENTON HARBOR 20, MICHIGAN
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FREQUENCY MODULATOR

Patent No. 2,561,989
Carl J. Madsen, Hingham, Mass.
(Assigned to Tropical Radio
Telegraph Co.)

This modulator produces FM in proportion to
an a.c. signal. It can be used in a facsimile cir-
cuit. In this application a photocell converts var:-
ations in density (of a photograph for example)
to a.c. With this new invention, the a.c. produces
a corresponding FM wave which may be trans-
mitted by radio. At the receiver, the detected FM
results in a.c. again. This voltage controls the
density of a sensitized sheet on which the orig-
inal image is reproduced

The “CATHETTE" is the ONLY GRT Tester*
that checks ALL the following:

® HIGH VOLTAGE BREAKDOV/N

@ BEAM CURRENT MEASUREMENT

@ ELECTRON GUN CONDUCTANCE

@® SHORTS BETWEEN ANY ELEMENTS

Ask to see this INDISPENSABLE new

-!’ mgf too) at your nearest johber. You'll agree
b that it's a MUST for every TV Serviceman
today
B+ MODEL 106 ' CATH- 9
ETTE' CRT Tester. net S29-—-§

a ied

Check these additional '“Cathette’" Feotures:

® Checks gas hetween efements voltage from set
in Electron Gun

i . B i ® Checks leakage
[ ] ecks gas between High Volt. i
550 ARode Ardr E15etion Gup ® Tests and. nositions lon Trap
. A T MODEL 108 ® Checks conductance between 8! Checksihrightnessiconirolivoltage
The a.c. signal E; is amplified by V1. The re- POWER SUPPLY Cathode, Control Grid, and ® Easy-to-read calibrated DC
sistance of this tube is controlled by the signal. sy, Aspaame ap Sereen Grid Voltage scales (0-500V. 0-15K V)
On positive alternations of the signal, the tube's junction with Cathette ® Checks filament continuity ® Easy-to-read tube test scales
resistance is’ low and C is effectively shunted p:rmﬂ::::;. S]g 95 ® Cheeks high voltage on Anode @ «?:!';n';::ke:’"’;s:&‘:;fec::lanu(:;:g
across the crystal circuit. This lowers the fre- ok Tictur® d ® Checks Screen to Control Grid available as aceessories)
quency of oscillator tube V2. When the signal is ton! net voltage from set @ Pocket size: 5%x37x2%".
negative the resistance of V1 is high. Then C has ® Checks Contro! Grld to Cathode Shp. wt. 3 lbs,
less effect, so the crystal oscillation tends to rise send NOXE for, youricopy) ofsdlir (cof: o0l o e e SIS & S aTa T ey S Sy
toward the natural frequency of the crystal. L is Y Q :l:‘:nb':::} lc;em:bgc;vcmeu;:-';:!:gl .:‘: Oak Rid d c H
' . . : Oy " 11 other OAK RIDGE T a ge Products, Dept.
a feedback coil which permits the crystal to oper- To5t, Indtaumenttan ¥ 37-01 Vernon Blvd., Long Island City 1, N. Y.

ate over a wide range of frequencies. | Cahle Address: ““UNIONTEX" N.Y.

The system is essentially narrow-band, a change OA K R I DGE PROD U CTS i

Please send your complete new OAK RIDGE
Catalog at once, to:

of 2-3 volts at the grid of V1 resulting in an out-
put deviation in the order of a few hundred cycles.

37-01 Vernon Blvd. Long Island Gity 1, N. Y.
D.C. AMPLIFIER Mfg. Division of VIDEO TELEVISION. INC

Patent No. 2,571,915
Arthur O. McCoubrey, Forest Hills, Pa.
(Assigned to Westinghouse Elec. Corp.)
It is ditficult to amplify a weak d.c. signal satis- ’
factorily. Sensitive amplifiers using tubes are IT s A SAlES NATURAI'
subject to non-uniform emission and d.c. level []
drift which distort the signal. For this reason it is Be‘ause I' S
common to convert the d.c. to a.c. before ampli-

fication. Then the voltage is rectified to obtain
the amplified d.c. This new circuit uses a novel -
and effective method to convert d.c. to a.c. ! >

0C IN [

in- TRAIN QUICKLY! OLDEST, BEST
T'P P r oof EQUIPPED SCHOOL of ITS KIND in U.S.

Model No, TA 135 Young and Older Mea . . ..

Come to the Great Shops of Coyne in Chicago. Get

ractical training in TELEVISION-RADI1Oor ELEC-
INDOOR Tv q‘RlCITY— - vital in Defense Program. Prepare now
for a better job or better scrvice rating.

ANTE START NOW —PAY LATER

A You can finance most of your tuition. pay for it iater

incasy monthly payments, Speclal plan for men of

Drafc Age. Part time employment service available.

Com i lip coupon for Big Free Illustrated

OW'i‘rla.l':o:."h FREE BOOK CBogk lgdicmc below, course that
interests you. No salesman will call, Act NOW,

. Cooke, President

8.W.C

Closes TV set sales \ ¥V 4 A TECHNICAL TRADE

on-the-spot. One reason [SCHOOL IR AR TERED.
why over 1,000,000 have | N | Established 1899

2lready been sold! 500 S, Paulina, Chicago
ELECTRICITY % TELEVISION
RADIO % REFRIGERATION % ELECTRONKS

AC LINE

Bismuth and platinum are two of the “magneto-
resistive’’ metals whose resistance is changed by
a magnetic field (see page 41, Nov. 1951 issue).
A strip of bismuth B is fixed between the poles
of an electromagnet. The a.c. line energizes the
magnet. Each field alternation (regardless of
polarity) changes the resistance. The resistance
of B is varied at twice the frequency of the ex-
citation voltage. Thus. with 60-cycle excitation the
resistance changes 120 times a second.

When the d.c. signal flows through B, it pro-
duces a voltage drop. This voltage is modulated

See Your Jobber or | 8, W. COOKE, Pres.
Write for Brochure No. 16 COYNE School
} 500 S. Pautina St., Chicago 12, 1l Dept.22-81H
| Send FREE BOOK and full detaiis on:
O TELEVISION-RADIO O ELECTRICITY

by the magnetic field 120 times a second. This | I
frequency passes through C to a highpass filter. MANUFA(IURING (0., INC. NAME. T |
The fundamental frequency (60 cyecles), present 6129 16th Ave.Brooklyn 4, New York |

across B due to ordinary transformer action, is FIRST 1n Tetevirion Antennos ond Accessornes lADDRESS ; I

filtered out.
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e JUNIOR SUPER-METER

THE MOST COMPLETE AND COMPACT
MULTI-SERVICE INSTRU-
MENT EVER DESIGNED!

Measures:
® Voltage ® Current o Resistance
® Capacity © Reactance © Inductance

® Decibels

Plus Good-Bad scale for checking the
quality of electrolytic condensers.

Specifications:

A\ D.C. Vol#s: 0-7.5/75/150/750/1500 Volts.

i\ A.C. Volts: 0-15/150/300/1500/3000 Volts.

\ Resistance:
0-10,000/100,000 chm.. 0-10 Mgms.

D.C. Current: 0-7.5/75 Ma. 0-7.5 amps.

Capacity: .00l Mfd.—.2 Mfd. .| M{d.
—20 M{d.

Electrolytic Leakage: Reads quality of
electrolytics at 150 Volt test potential.

Decibels: —10 Db. to 418 Db. 410
Db. to 38 Db. 438 Db. to 458 Db.

Reactance: 15 ohms—25 K ohms [5 K
ohms—2.5 Megohms.

Inductance: .5 Henry—50 Henries 30
Henries—I10 K Henries.

SOLD ON EASY PAYMENTS
AT THE NET CASH PRICE

No interest or carrying charges added. Simply remir $5.40 wuh order, pay
balance $4.00 per momb for four months.

MOSS ELECTRONIC DIST. CO., INC.

Dept. B-10, 38 Murray St.. New York 7, N. Y.

214" complete with all 1evt leads
and instructrons.

Handsome round cornered mold-
ed b.akelite case 34" x 57" x 32] 40

->4 SENSATIONAL VALUES ™ ™ierir.2a"™ <

NOT KITS but completely wired and factory guoranteed instruments
TEST-CRAFT Model TC-10

Quality Multitester

TEST CRAFT Model TC-50
Tube and Set Tester

tests all tubes up-to-
date incl. 4, S, 6, 7L,
octals, loctals, televi-
sion, magic eye, thyra-
tors, single ended,
floating filament, mer-
cury vapor, nhew
miniatures, efc.

Multimeter Specifi-
cations: AC and
DC Yoltage Ranges:
0-1-100. 1000 - 5000.
| DC Current Ranges:
0-10/100/1 Amp.

only $12.,85

AC and DC Voltage Ranges: 0-5/15/150/1500/
Low Resistance 3000 Volts. DC Current Ranges: 0-5/50 ma. 0-1.
Range: 0-10,000 § Amps. Resistance Ranges: 0-100 ohms, 0-100 K.
Ohms. Medium Re- Size: 6"x3/3"x2".

sistance Range: Complete with batteries and full instructions.

dnlv 339 50 0-100,000 Ohms.
TEST-CRAFT Model TC-15

High Resistance Ronge: 0-1 meg ohm.
Combination Test Speaker and Signal Tracer

Complete with test leads and full instructions

MODEL 999 Combination
Television, F.M. and A.M.

Signal Generator and Signal Tracer

e ®
- . .
i -..-'..i"

ony $29.50

e
plus resistor tester plus field substitutor
plus condenser tester plus voice coil substi-
plus output indicator tution

Complete with full instructions
25% with order, bolonce C.0.D. or full check

plus speaker substitution

Only $28 85

Generates R.F. frequencies from 150 kilocycles to

; with order.

50 megacycles. Battery operated, no external

source of current required. Positive action at- METROPOLITAN

tenuator provides effective output control at all ELECTRONICS & INSTRUMENTS CO.
times. R.F. is obtainable separately or modu- Dept. [

loted by the Audio Frequency.
Complete with test leads and full instructions

106 Fifth Ave., New York, N.Y.

LOUD SPEAKING TELEPHONE
Patent No. 2,568,823

Ralph K. Potter, Morristown, N. J.
(Assigned to Bell Telephone Labs., Inc.)

This patent eliminates the need for holding a
handset while telephoning. A loud speaker car-
ries the incoming message to the listener, who
may be a short distance away. A sensitive micro-
phone picks up and transmits the reply. This
leaves the party free to continue his work during
a conversation.

The incoming speech is first amplified. It is
used to modulate an ultrasonic wave of a fre-
queney of about 30 ke. This carrier may have
a power of about 2 watts. Using this high fre-
quency carrier prevents feedback and interference

with the outgoing speech. It also preserves the
secrecy of the incoming message. However. it
makes necessary a special sonic detector. This
may be a tiny capsule acoustic rectifier placed in
the ear canal of the listener.

One form of sonic converter is shown in the
figure. It is about 1 ¢m long, 0.4 cm in radius
and about .04 em thick. The shell is made of
metal or plastic and is open at both ends. There
are two diaphragms. D1 and D2. The first reso-
nates at about 30 kc. the second at audio frequen-
cies. A small metal nib extends from D1. When
the ultrasonic waves deflect D1 to the right, the nib
also sets D2 in motion. Displacement of D1 to the
left has no effect on D2. Thus, the capsule con-
stitutes a half-wave sound rectifier. D1 vibrates
in accordance with each individual wave of the
carrier. The envelope wave or audio modulation
is transmitted by D2,

FIRE DETECTOR
Patent No. 2,571,605

Melville F. Peters, E. Orange, N. J.
{Assigned to Petcar Research Corp., Newark}

This is an efficient detector of fire or dangerous
high temperature. It uses a bridge circuit, which
has a transmission line as two of the arms. The
line is run through a storage space, engine room,
or other area to be protected. In case of fire, an
alarm is flashed or sounded at 8 manned station.

The schematic is shown in e and its equivalent
circuit in b. A, B, and C are three of the bridge
arms. The fourth is composed of D and R in
series. C and D are the transmission line con-
ductors. These are spaced by beads made of semi-
conducting material. At room temperature the

RESISTANCE OF BEADS
b =
RADIOC-ELECTRONICS for
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beads have almost infinite resistance. When
heated their resistance is very low.

The bridge is balanced at room temperature by
adjusting A or B. The bridge power source may
be either a.c. or d.c. At balance there is no volt-
age across grid leak Rg so practically no plate
current flows through the tube. The bridge is
designed to make the tube grid positive when
the RD arm has low resistance.

If a fire should break out, the bead resistance
is greatly reduced so the bridge is unbalanced.
The tube grid is driven positive and a high plate
current flows through M. This may be a meter,
relay. warning light. or other control device. It
may be used to switch on fire-fighting equipment
as well as sounding the alarm.

AUTOMATIC FIRE ALARM
Patent No. 2,566,121

Donald P. Decker, Belmont, Mass.

This patent covers a practical, automatic 8y8-
tem for sounding a fire alarm. Transmitters are
located in different rooms or areas to be pro-
tected. One receiver is needed to intercept the
alarm. In case of fire. one or more transmitters
send out signals over the electric wiring network

117V LINE
FUSES  Lawes
—_—
@ @ @ 117V FROM LINE T
I'—°

CEEE Ik

H7V LINE

] TEST Sw
- ol
| ———— %. r"‘
L] nv THERMOSTAT

b

of the building. A typical system of three trans-
mitters and one receiver is shown at a.

The transmitter T is a single tube oscillator
as in b. The tube should have a power output
of about 1 or 2 watts. Type 11TN7-GT (with recti-
fier elements unused) is suitable. Its filament is
connected in series with a thermostat. The cireuit
absorbs no power until the thermostat closes. This
occurs when the ambient temperature climbs to
some pre-determined value. Then the circuit
oscillates and a signal of about 100 ke is sent out
into the wires.

The patent makes na special claim for the re-
ceiver as such. It is recommended. however. that
a type 0A4-G tube be used so that normally no
power is consumed. When a 100-ke signal is in-
tercepted. the tube breaks down and operates a
relay. This may ring a bell. flash a light, or oper-
ate some other warning device.

—end—

NATIONAL EMERGENCY

If you have any scrap iron, steel, copper,
bronze, aluminum, lead, zinc or other
metal, turn it over to cooperating scrap-
collecting agencies. The defense effart
needs it more than you do.
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You'll find it I
FASTER |

in the

No More
Files of
Smalt

Catalogs and
Loose ;
Literature

Publisher’s price $6.50.
Available at special price
of $1.95 thru Parts
Jobbers who absorb part
of cost for privilege of
printing od on cover.

When you BUY--SELL--SPECIFY
you must have the MASTER

Industry's OFFICIAL
Buying Guide of Radio-
Electronic-Television
parts and equipment.

e 1100 Pages

o Hard Cover This single volume replaces all other small catalogs

® Fully Indexed Over 909 of the products manufactured in the Radio-Electronic-Television

° 0 75.000 It Parts and Equipment Industry are catalogued in_this BIG 1100 page
A Tz UL MASTER Buying Guide. Complete descriptions, with specifications and

® Over 7000 illustra- illustrations are written and compiled by each manufacturer covering
tions such products os: tubes, instruments, TV parts, transformers, capacitors,

® Weight—5 1bs. resistors, test equipment, relays, coils and antenna equipment. Also, re-

cording and PA systems, intercoms, tools, hardware, switches and thov-
sands of associated products. IT'S YOUR “RADIO BIBLE''—SAYES YOU
TIME AND MONEY.

BE MASTER-Minded—GET your copy NOW

NEW — 16th Edition available
from local Parts Distributor at
the special $1.95 price.

e an BYETYIING
ox PrOfitable Servicing--

| Your time is money! That'’s
| why Clarostat’s latest catalog gets
right down to what's-what in
CONTROLS and RESISTORS.
Instead of lengthy sales blurb,
you get better listings of more
values to meet the greatest
range yet for servicing and
initial-equipment needs. Proved
easier, faster, safer and more
profitable to work with this
latest Clarostat catalog.

o Size—8Y, x 10334"
® Serving the Industry
6 years

Ask for your copy...
Your Clarostat distributor hcs your
copy waiting for you. Ask for it. Or
if you prefer, write us directly.

Controls and Resistors
CLAROSTAT MFG. CO., INC., OOVER, NEW HAMPSHIRE

In Canada: Canadian Marconi Co., Ltd., Toronto, Ontario
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the single
finest channel
most tv antenna
powerful ever built

FOR SUPERPOWER

STACKED

INSTALL J ARRAYS

' 4 stacked side-by-side
array.
Ideal for powerful long
distance rcceptlon in
hilly and mountainous
terrain.

4 stacked vertical
array.

Extremely high gain
and excellent signal-
to-noise ratio. Ideal for
areas with relatively
flat terrain.

Double-stacked array
with half-wave spacing.
Provides added gain .
and better signal-to-
noise ratio.

VEEDX

The World's Most Powerful TV Antenna Sylnms

|THE LaPOINTE-PLASCOMOLD CORPORATION'
| Windsor Locks, Connecticut

| Gentlemen:

Send me complete technical information on
| the JC Yagi and its stacked arrays.

| Name ... ..
| Street ...
| City.. . . ZORE . STRLC e
: Please check [(JJobber [JDealer [JTechnician

HUM REDUCING CIRCUIT

If you have trouble with residual hum
in an amplifier with push-pull pentode
output tubes, you can probably balance
it by making a few slight modifications
in the original circuit. The modifica-
tions (see diagram) consist of replac-
ing the cathode bias and screen drop-
ping resistors with potentiometers or
semi-adjustable units and using sepa-
rate bypass capacitors on each cathode
and screen-grid pin. The cathode re-
sistor and capacitors are shown as R1

6V6,6L6,
ETC T

K

and Cl1 and those in the screen-grid
circuit are shown as R2 and C2. The
value of R1 should be twice the resist-
ance of the unit which it replaces. Cl
should be as large or larger than the
unit used in the original circuit. The
sereen bypass capacitors C2 should be
determined experimentally for different
values of R2. Typical values are 25,000
ohms and 0.1 puf. If there is no screen
dropping resistor in the original circuit,
use the lowest value of R2 which pro-
vides proper operation of the circuit.

Adjust R2 for minimum hum, then
balance the plate currents by adjusting
the setting of R1. Hum is eliminated or
reduced below objectionable levels when
R1 and R2 are properly adjusted.—
Leon Medler

CAPACITIVE DIVIDER

It is often desirable to use a scope to
observe the pulse waveforms present in
electronic flash guns, automotive igni-
tion systems, TV flyback power sup-
plies, and similar devices. Since the
maximum voltage which can be fed into
the amplifiers of the average scope is
considerably lower than the amplitude
of the pulses which we wish to ob-
serve, its field of usefulness is severely
limited.

toxv TEST L\!:D-NOT OVER 67 LONG

183-GT (FIL NOT LIGHTED)

SHIELD CAN OCTAL SOCK-ALL PINS

TIED TOGETHER

COAX CABLE TO SCOPE
GND P\(.)ST (SEE TEXT)

ADDED SHUNT CAPACITY
(SEE TEXT)

GND SHIELD OF CABLE TO CAN

A capacitive voltage divider for re-
ducing pulse amplitudes to levels which
can be safely fed into scope amplifiers

is described in Sylvania News. The unit

TRIAD
General Purpose
POWER
Transformers

Tested...

to meet
your requirements
and excel in
performance...

TRIAD general purpose Power Trans-

formers are specially designed, not only
for replacement, but for use in elec-
tronic equipment for industry, for PA
amplifiers, and for amateur gear.

All types are “Climatite” treated, both
coil and core, for protection against
moisture and for elimination of lamina-
tion chatter. Laminations are painted to
prevent rust. Although small in size, the
high quality materials used in these
transformers keep losses to a minimum.
Only copper coils for static shields,
grounded to case and core, are used.
Leads are UL approved for high tem-
perature operation. Final tests include
checking for correct operation and
stressing in all ways beyond maximum
operating potential. Beautifully finished
in gray enamel with all specifications
on decal on the case.

Remember! Only Triad Transformers
are “Climatite” treated

Available from stock at leading jobbers

I

1HH5F|:|'HMEE MFG CO

2254 So. Sepulveda Bivd.
Los Angeles 64, Calif.

RADIO-ELECTRONICS for

Write for Catalog
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BOTH BOOKS
FREE == FR E E ‘
- o ] .
Complete INI)EX to !

Mmf-olfen-led
RADIO _.:J
[Television
-S'_mr_mglu toon

strings, nothing to buy. “"How to ['se Ihiagrams™ gives
hints. suggestions. short cuts on the use of diagrams in radio
servlieing. The 25-page INDEX will tell you just what mod-
els are Included in all SUPREME ‘‘Most-Often-Needed®’
Radio or Television manuals. If you need a circuit at any
time, this INDEX will tell you where to get it. Get hoth |
hooks in 2-in-1 volume FREE: just send stamp for postage.

SUPREME PUBLICATIONS ¥27,¥. t3th st

LOW FACTORY PRICES
e "‘l — .

Sensationally Sa‘.ew for 19521

MIDWEST

TELEVISION

and 5 Wove Bond RADIOS

In Beavutiful Consoles and
el Complete

Mummurh

20k

A Rectangulg,
A PICTURE

Eosy to
mstall In your
own Cabinef.

Midwest offers a sensational new 1952
line of b iful les and pl
hassis for easy i llation in your own |
cabinet. Mammoth 20-Inch Television §
. . . powerful, world-ranging Radios — [
at low Factory Prices, and on Easy
Terms and 30 Days Trial

WE PAY TRANSPORTATION CHARGES.

Special Bomus Gify/

i llluminated

TELEVISION CLOCK

Given With Every
Purchase of o MIDWEST
RADIO or TELEVISION

LIMITED TIME ONLY!

Phone For FREE 1952 MIDWEST CATALOG
IN NEW YORK MUrray Hill 2-6818 (N CHICAGO STate 2.5600
N CLEVELAND PRospect 1-745¢  IN PITTSBURGH GRant 1-0608
AN DETROIT WOodward 3-1233 N ST. LOUIS GRand 1151

SN PHILADELPHIA LOcust 4-1035 ... or send coupon below

Buy DIRECT from the MIDWEST Factory and SAVE!

UTLRCTTE  MIDWEST RADIO & TELEVISION CORP.

NI R 0erte 387, 909 Brocdway, Gacimaal 2, Ohie
Fer FREF LU
MIDWEST
1957 Tainfey oy

beoscssnvnced

ZONE—_ STATE =
e
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| consists of two series-connected capaci-

tors with the pulse voltage being ap-

| plied across the pair and the attenu-

ated output voltage tapped off between
the junction of the capacitors and
ground. The input voltage divides across
the capacitors in inverse proportion to
their capacitance.

The divider shown in the drawing
consists of a 1B3-GT in series with the
capacitance formed by the input capaci-
tance of the scope plus the capacitance
of a length of coax used to connect the
divider to the scope.

When the scope is a Sylvania 132,
400 or similar model having 26 puuf
input capacitance, the connecting cable
must be 5214 inches of RG-58/U cr 71
inches of RG-69/U. Models which have

an input capacitance of 34 uuf like the |

Sylvania 400 require 48% inches of

| RG-58/U or 661 inches of RG-59/U.

In either case, the input side of the
cable must be shunted with a 50-uuf
capacitor to provide the desired 200 to 1
attenuation ratio.

The capacitive voltage divider should
not be used for checking vertical pulses
at the plate of the vertical output tube
because at 60 cycles, the input capaci-
tance of the divider is not high enough
to handle the signals without dis-
tortion. Scopes like the 132 and 132Z
having input resistances of approxi-
mately 500,000 ohms should not be used
with the divider when the pulse rate is
lower than 15,750 cycles. The divider
can be used for pulse rates down to
2 ke with scopes like the model 400
which has an input impedance of about
5 megohms.

ONE-TUBE NBFM ADAPTER

The diagram shows a simple 1-tube
narrow-band FM modulator which can
be used with the SCR-274-N and ARC-5
command transmitters and units having
similar oscillator circuits. BCI and TVI
complaints which we received while
using plate modulation disappeared
when this modulator was substituted.
With the component values shown, the

o1 TOVFO CATH
01

8°T450v
GND TO VFO CHASSIS
FIL PINS 3-4 ‘Te‘ ALL RESISTORS W

| dead spot in the center of the carrier

is very narrow so the signal can be
received by detuning only slightly from
maximum signal strength.

The plate of the output section of
the 6J6 feeds into the cathode of oscil-
lators whose cathode is “hot” to r.f. If
the oscillator cathode is grounded, the
.001-uf coupling capacitor connects to
the grid.

Before putting this or any other
NBFM exciter on the air, be sure to

| check the linearity and frequency devi-

ation. Follow the instructions for check-
ing FM and PM transmitters in the
ARRL handbook.—Ronald W. Heckbert

}10:;

USE PHOTOFACT

'the world’s best Radio and
TV Service Data...

WE'LL PROVE YOU'LL SAVE TIME
and EARN MORE WITH PHOTOFACT

Service Technicians:

We'll send you any

Photofact Folder listed in

the *‘PF INDEX and Tech-

nical Digest.”” If you
haven’t an Index, get a free copy from
your local Photofact distributor or write
for it today. To obtain Free Folder, be sure
to state Photofact Set and Folder Number
as shown in the Index.

NOW —learn for yourself how PHOTO-
FACT makes your Radio and TV work
quicker, easier, more profitable! Just get
and use an actual PHOTOFACT Folder.
Discover why over 35,000 successful
service technicians count on this invalu-
able data daily. No other service gives
you PHOTOFACT’S completeness, accuracy,
uniformity and lowest cost. PHOTOFACT is
the only Radio-TV service data prepared
from laboratory analysis on the actual
equipment. Get your FREE Folder now.
Examine, use, compare. See why you
can’t afford to be without PHOTOFACT!

NOTE: Our FREE Folder offer is limited to
Service Technicians only. Attach coupon be-
low to your letterhead and mention your
jobber's name. Experimenters and others
may obtain the Photofact Folder by remitting
amount shown below.

HOWARD W. SAMS & CO., INC.

HOWARD W.SAMS & CO,, INC.
2201 E. 46th St., Indianapolis 5, Ind.

[ ! am a Service Technician. Send me Free

Folder No. .....covvene which appears in
Photofact Set No. cvovvvervsnsne (as listed
in the PF Index).

[J1am an Experimenter. Enclosed $.......
Send me Folder No. ......... which
appears in Photofact Set No. ...........

(TV—$1.00. AM/FM—50c¢. Record Changer.
or Communication Receiver—7 5¢)

PAY AS YOU EARN! Ask your [
distributor about this amazing

plan. Only $18.39 puts the en- I
tire profit-boosting Photofact |
library in your shop nowl




DON ANDERSON I NORM COOPER
HOFFMAN I HALLICRAFTERS

FRANK SMOLEK | MAX SCHINKE
ZENITH | ADMIRAL

|
I . \
-
o

FLOYD MAKSTEIN | TIM ALEXANDER
EMERSON | MOTOROLA

RECOMMENDED

by service managers of leading manufacturers

These leading service managers
agree the Simpson Model 480
Genescope is THE instrument
for accurate testing and alignment

It provides aLL the necessary
-signal sources and includes the
famous Simpson high sensitivity ‘
oscilloscope completely equipped

with a high frequency
crystal probe for signal
tracing. Also available without
the oscilloscope as Simpson
Model 479 TV-FM Signal Generator.
For complete specifications see
your Parts Distributor or
write SIMPSON ELECTRIC COMPANY,
5200 w. KINZIE ST., CHICAGO 44.

of TV and FM receivers. ‘

SURTON BROWNE ADVERTISING

EQUALIZING CRYSTAL PICKUPS

During the last few years we have|
read so much on equalizing variable-
reluctance and similar pickups that
many of us have forgotten that equali-
zation also improves the performance
of crystal pickups.

The diagram shows a simple, inex-

= AAA INPUT TUBE
PHONOIN & 10R 2 NEG |
- = 500puf
133 B
SouptT  Tw T  T002| [voLcowt
Lloowf . -
pensive method of ‘equalizing any

crystal pickup.

The capacitor values and the number
of capacitors used may be varied to
suit individual tastes. I find that a
5-position switch with the capacitors
shown meets most requirements.—R. C.
Sandison

SELF-LOCKING RELAY

Some capacity relays and photoelec-
tric relays sound an alarm or operate
an indicator only as long as the pickup
device is triggered. When a self-locking
circuit is desired, the original relay
must be replaced or its circuit
modified.

This circuit shows how an inex-
pensive 12-volt d.c. relay can®be added
to make the circuit self-locking. Most
12-volt relays will hold in on 6 volts if
the armature is depressed manually.

PUSH DOWN TO SET
‘—:bL
TO CONTACTS OF ¢
CONTROL RELAY

APPRl o{ gy UV RELY Y
This circuit makes use of this feature.
Approximately 6 volts is applied to the
coil of the 12-volt relay through con-
tacts on the relay in the control circuit. |
The alarm circuit is opened by pressing |
down on the armature. A momentary
interruption of the control circuit will
release the armature of the 12-volt
relay and thereby complete the alarm
circuit.

The voltage normally applied to the‘
12-volt relay should be sufficient to hold
the relay closed but not sufficient to|
operate it. Holding voltage for the re-
lay may be obtained by rectifying the |
voltage available at a convenient fila- |
ment transformer and filtering it with |
a low-voltage electrolytic of 100 uf or
more.—O. C. Vidden

BELL,LIGHT,ETC

L T
Sueaested by Morley Burteen, Chicago, N1 1

Radio-EBlectronic Circuits

TUBESat Mir's. cOST

Standard Brands—Unbranded—
Guaranteed
*183 $1.35 6BF8 $.70 *idAn $. 70
IL4 .60 6BG6G 1.48 1IATE aL
I - .0 6BQ6 94 *I12ATT L
#1LME 1.3 ©Ca .80 1rAUR Ak
ins .10 NBCG 56 1Zavy 58
iua B BL06G 1.93 =iFIAUT 75
ius + 541 HHEM 75 13ANT 1]
IR 1.45 =8JSM 68 “12AY7 4. 8%
sxsd Air BJ6 73 12AY7 245
aQa Jfih *6J6 1.09 12EAG a8
V4 .61 *6Ki .68 | 120ER an
546 7 *6J7GT 83 “12SA7 s
= EWl 1.341 6L6G 1.05|*12SFSM o
YT 311 6L6GA 1.05 *i2S4LT ug
SEER A5 *nR6 1.50 13SKIGT CE]
SHACT 1.25 6S4 .51 (%1254 5
GAGH 57 *6STM 105 *125K7 75
FBAGT % *6SA7 78 [135RT a5
“HANE 1.75 *6SC7 1.10 1978 L
HAMS 1.10 6847 .70 #SL6GT 540
“GakE 1.3% GSKIGT .53 =2AW, oo
GALS 44 BSLIGT .88 ISLEGT 53
GANE .k iGSN7GT 7% ASW4 ar
GATA .40 LTS .86 I3ISGT 30
SALL .65 nveaeT S1 somS 53
*6AVE 65 nWaGT .49  BOES 53
*6ABS 6NS 1.25% mX4 36 50L6GT 11
GB AN 4E 6XS *$9 1840
ABCY %8 *7A07 1.28 +89Y TH
iy 1]
UNBRANDED—*STANDARD BRANDS
Minimum OQrder $15.00
SPECIAL PURPOSE TUBES

1836 $9.95 703A $2.45 0oz 81.50
1N23A 3.73 807 1.10 9003 L.75
1N238 1,73 813 ¥.50 w005 1. 75
3028 n9% 832 F.50 EHTG T
J04TL 10.50 837 1.2% RER73 1.%0
104TH 10.50 866 1.4S T20 23S
3824 5.50 931A 6.75 ¥R10S 1,1%
78T 6.73 8670 5.95 WR150 1L.o0
Il VTaC .93 S814 4.95 TUF20 398
15a8 5.50 B02S 5.7% TZ20 2.25%
ESTELY 5.50 9001 1.73 TZ40 1.5

IMMEDIATE DELIVERY!
Write for quotations. many other types available. 210
Datiosit witly sriter, halance C.0.D. All tubwes suliject
to prinr sale. P’rices subject to change without notice

WRITE, WIRE, CALL—TODAY!
We Buv dnything in Electronics—
large or small Quantities!

Nat Adelmunr

168 Washington 5t

Waw ¥a
€o, 7.479

REK-O-KUT nresants

Continuously Variable - Speed
Turntable of Broadcast Quality

Plays at any
speed from 25
to 100 R.P. M.,
without “wow!”

Speed can be var-
ied while in oper-
ation to produce
sound effects.

Now for the first time . . o continvously variable
turntable of Broadcast Quality of @ popular price.
Ideal for record collectors, musicians, singers, disc
jockeys, broadcast stations, music schools, dance
studios, skating rinks, gymnasiums, etc. Plays through
amplifier, radio, TV set or phonograph. Operates on
50 or 60 cycles.
Model CVS-12 (illustrated)

Chassis, motor and turntable $84.95 net.
Model CVS-12P, mounted in portable case

with 16" dual stylus pickup . $124.95. net.

ek ek ok ek ok ko ko ke ok k
Y44 . .
3-Speed 12" Transcription Turntable

ded by ov ding music critics. Induc.
tion-type motor designed for smooth, quiet, vibra.
tion-free operation. 3 speeds, 78, 45 and 331A.
Model LP-743 . $54.95 net.

| ded Aok Aok kA ke ok ok

Write for lllustrated Cotalog of REK-O-KUT Line
of Hi-Fidelity Recording Instruments, Phono-
grophs, Transcription Tobles, Accessories.

REK-O-KUT CO.

38-11 A Queens Blvd., LLEC, N. T.
RADIO-ELECTRONICS for




With the Techuician

JERCS PROPOSE PANEL

The Joint Electronics and Radio Com-
mittee on Service (JERCS) a group
representing various TV and radio
servicing interests in Philadelphia, has
proposed a Technical Education Advis-
ory Panel composed of service manag-
ers of contractors, dealers and distrib-
utors in Philadelphia. The panel would
meet regularly to discuss and prepare
recommendations for the technical edu-
cation of the service industry. The rec-
ommendations would be compiled and
submitted to the local distributors for
their use in combination with their
current educational programs.

Nomination blanks for the first panel
—which was to be composed of 15 mem-
bers—were sent out to all Philadelphia
TV contractors, distributors and deal-
ers with service departments.

FRSAP ELECTS OFFICERS

The Federation of Radio Servicemen’s
Associations of Pennsylvania elected
the following officers for 1952:

Dave Krantz, Philadelphia Radio
Servicemen’s Association, chairman;
Milan Krupa, Luzerne County Radio
Servicemen’s Association, chairman;
man; Leon Halk, Lackawanna Radio
and Television Servicemen’s Associa-
tion, secretary; and F. J. Schmidt, Mid-
State Radio Servicemen’s Association,
treasurer.

The Philadelphia association’s pub-
lication, P.R.S.M.A. News, was adopted
as the official organ of the Federation
and will in the future be sent to all
members of affiliated chapters.

WINTHROP HARBOR MEETS

Radio Technicians of Winthrop Har-
bor, 11, organized a special meeting to
hear Frank Moch, president of The Na-
tional Alliance of Television and Elec-
tronic Service Associations (NATESA)
Martin C. Reese, treasurer of the Chi-
cago Television Installation and Serv-
ice Association (TISA) and Mal Parks,
Jr., discuss present service problems.

Officers of the Winthrop Harbor
group are Walter Hieber, Jr., presi-
dent; Charles Putkus, vice president;
and Bill Rupnick, secretary-treasurer.

FEE STAYS HIGH

Supervisors of Los Angeles County
have refused to lower the $36 license
fee imposed annually on all television
repair shops in the unincorporated por-
tions of Los Angeles County. The high
fee had been protested by a number of
groups, including the Electric League
of Los Angeles. Managing director Glen
L. Logan of the League pointed out
that $36 per year might cause hardship
to many small operators, and asked
that the fee be reduced to $18.

TECHNICIANS' BLOOD BANK

The Radio and Telvision Technicians
Guild of Florida has started a blood
bank for its members. Donating mem-
bers may use the bank for their imme-
diate families if the need ever arises. A
portion of each donation goes to the
armed foreces.

—end—
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ELECTRONICS TECHNICIANS

ELECTRICAL DRAFTSMEN

CONVAIR IN SUNNY SAN DIEGO,
CALIFORNIA, INVITES YOU....

—to accept o position now in the modern, progressive Convair
Engineering Deportment . . . ond live in beautiful Son Diego,
Colifornio — land of sunny Winters and blanket-cool Summers.

Yes, Convair (Consolidated Vultee Aircraft Corporation) will pay
your moving and travel expenses to a good job , , , if you are
o troined Electronics Technicion or Electrical Draftsman. Aircraft
experience o help . . . but not necessory.

WORKING FACTS: You get two holidays a week at Convoir—
overtime occomplished in 5-doy week. Attroctive solory ronges.
Interesting, chollenging, essentiol, long-range projects of a wide
voriety, including — commercial aircroft, military circroft, missites,
engineering research ond electronic development. Excellent potent
royolty arrongements. Top-notch retirement plon — better-thon-
overoge life ond heolth insuronce. Complete progress-solory
review for eoch person twice yearly. Opportunity for continuing

| engineering educotion,

MAIL THIS COUPON NOW
FOR FREE BROCHURE GIV-

ING COMPLETE DETAILS
AND APPLICATION FORM.

I E———
e L S

THANK YOU
Mr. H. T. Brooks, Engineering Department

My name

Convair, 3302 Pacific Hiway, San Diego, Californic

Occupation
Address

City — State

F---

W2k 2 4 b b 2

WA v de e s s e e s s ek o A ek o o e e e e e e
* WE NEED YOUR
SURPLUS
ELECTRONIC
EQUIPMENT
WE PAY TOP $$$ FOR:
RADIO RECEIVERS )| CLAMPS
TRANSMITTERS PLUGS
ARC-1 CORDS
ARC-3 RELAYS .
ART-13 TELEPHONE
CONTROL BOXES MATERIALS
INDICATORS
AN CONNECTORS | WE BUY ANYTHING!!
Write, Wire Today!
Tell us what you have
TALLEN COMPANY, INC.
Dept. RE, 159 Carlton Ave.
Brooklyn 5, New York

HA Ak o KA ek e A ke ke

Wb 2 2 2k 20 22 2 0 b b 2

P ey

WANTED
TO BUY

Large and small quantities of new or
used electronic government or manu-
facturers' surplus tubes and equipment.
Highest prices paid. State quantity,
condition and best price in first letter.
Box No. F-2 ¢/o Radio-Electronics

25 West Broadway
New York 7, N. Y.




Try This One

New
Custom-Built
Deluxe

TV Chassis

 TEGH-MASTER

MODEL 2430 — Designed specifically
for all picture tubes requiring from
65 to 70 degrees horizontal de-
flection, (such as 24AP4, 20CP4,
19AP4, etc.) Supplied with quality
PM speaker, and Universal Picture
Tube Mounting Brackets & Phono
Jack, $189.50

MODEL 2431P - Similar to model
2430, but with Push-Pull Audio,
True Fidelity Output and Universal
Picture Tube Mounting Brackets.

$199.95

MODEL 2431C — Basically same as
Model 2430 but with Continuous
Tuner, Push-Pull Audio, True Fi-
delity Output and Universal Picture
Tube Mounting Brackets. Allows
complete coverage of both TV and
F.M. bands. .. piiiienns $199.98

for
II ﬁ"’
to

24"
Picture

The new Gold Medal Series incor-
porates all the latest Tech-Master fea-
tures which have made this improved
630 type chassis the standard by which
custom-built TV is measured . .. perform.
ance and service are assured because
Tech-Master design and consiruction are
as fine as human honds and brains
can produce. All chassis are supplied
completely wired, aligned and tested
with all tubes (less picture tube).

LOOK for your Tech-Master registra.
tion and guarantee card ottached to
each chassis ... it is your assurance that
you are buying a genvine Tech-Master
receiver.

See the Gold Medal Series and other quality Tech-Master products
ot your favorite Radio Parts Jobber or write direct to Tech-Master

Products Co. Dept. RE-2

$3.00 FOR CARTOON
IDEAS

b ]

4

4

4

4 RADIO-ELECTRONICS prints several radio
4 caltoons every month. Readers are invited to
4 contrivute humorous radio ideas which can be
4 used in cartoon form. It is not necessary that
4 you diaw a sketch, unlesa you wish.

4

4
4

Addr

RADIO CARTOONS, RADIO ELECYRONICS
25 wWest Broadway. New York 7. Y,

A d v
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EVERY
RADIOMAN

Can Use These

SERVICE HINTS!

Fvery page of '‘How lo \Im
plifv Radio Repa '
packed with on- lh(' I-enrh
practical ideas. Cantaing
photos,  charts, diagrams—
no Huff—no vague theors. In
plain every-fay language it
gives you pricelesn xugies
tions — new servicing idean.
You'll use snd benefit from
the esxperience of experts.
Partial hist of eontents: How
0 Localize Trouble: tlow to
Serviee Amplitiers; How to
Test for Illnlnlllun llow to
Test Audio Circuits; How to
Test Speakers: How o Fimd
Faults in Oscillators: How
to Test Radin Parts—and it's
all vours — FREE! No oblie
gation.

&z

Ell.!l lNﬁlhE hING co., Dep(. 2RC2
8028 N. Monticello
Skokie, V1. (Suburb o' Chlelgc)
Please RUSH my FREE copy of
Radio Repairs.'”

SEND COUPON OR PENNY
POSTCARD FOR YOUR
FREE COPY TODAY!

‘“‘How to Simpliry l

for complete descriptive literoture.

A4 TECH-MASTER PRODUCTS CO.

443-445 Broadway '

Hew York 13, N. Y.

Our New
New Ham Dept.
Featuring:—

SONAR MOBILE SR-9 Revr

Indispensable when
vou must hear what's
coming through, in
mobile or fixed opera-
tion, Ch, CAP or
emergency actlvity.
More than a monitor,
more than a converter
—it"s a 9-tube super-
et receiver with over-
all semsitlvity better
than 1.0 miero-volt,

Your choice of 2, 6,
10 meters and com-
mercial frequencies,

Tiny—only {-9/16”
LU CLITLE high. 5.3/16” wide,
57245 and 5-117/16" deep.

Yet SR-0 glves you
built-in automatic noise llmiter. voltage regulated
oscillator, preeision slide rule dial.

t
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t
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|

|

|

1

|
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|
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|

|
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: SONAR MOBILE MB-26 Xmtr

y  Like SR-9  Revr.. this erystal-controlled 6-
¢ tube Xmtr goes every- -

1 where, flits anywhere,

1 employs latest v.h.f.

1 teehniques! Letsyonsend

1 clear signal. ne matter

1 how gruelling the going.

I output: 6 watts. Power

! consumption: equivalent

! to car bright lights.

: Just 614" high, 77 wide,

y 57%" deep. Built-in an-

) tenma relay system,pow- 8 or 24 Me. crystal.
y er filter network. Low overtone type. Screw-
1 maintenance — standard driver adjusted tun-
t tubes. Power and an- Ing control.

| tenna coax connectors
1 on front panel.

[}

b

[}

]

]

[}

]

57245

Send ftor Add’l Infe.

Send M.0, or CHK. Mdu Guartd. SM!) Charges
Sent C.0.D. Price F.0.8. N.Y.C. Phone Di. 9-4124

COMMUNICATIONS EQUIPMENT 00.

Dept. C-2 New York City 7, N.

131 Liberty St.

ADAPTER FOR CRYSTALS

Many of the prewar transmitting
crystals were mounted in holders which
fitted into the old five-prong sockets.
Thus the pins are too large to fit into
an octal socket or one of the newer type
crystal sockets. I use these crystals in
standard sockets by using ordinary

phone tips as adap-

\ ters as shown in the

drawing. The pins

on the holder fit

tightly into the open

ends of the phone

| tips, and the small

' ends of the tips fit

snugly into the holes

a—PHNETIPS i1 the modern octal

and standard crys-

tal sockets.—Joseph
Zukauskas

SUPPLEMENTARY BEAM
ADJUSTER

When you have trouble centering a
TV picture sufficiently to fit the screen,
try moving a small permanent magnet
around the neck of the picture tube
—preferably between the yoke and
focus coil or focalizer. When the picture
is properly centered, carefully tape the
magnet in place.—Alfred Huntington

(Caution: Be careful when trying
this on a metal tube. There is danger
of permanently magnetizing an area of
cone with the result that the picture
may be severely distorted. Use care
when making the adjustments. Any
change in the strength or position of the
normal magnetic fields of the focus coil
or deflection yoke may have a decided
effect on the operation of the ion trap.
Make the initial adjustments with the
brightness turned down low. After
centering the picture, readiust the ion-
trap magnet for the brightest raster.
As an aid in eliminating neck shadows
this measure supplements rotation of
the picture tube, and the usual yoke
and focus coil adjustment.—Editor)

PROTECTING INSTRUMENT
PANELS

The panels of kits and home-made
receivers, transmitters, test equipment,
ete. are likely to be scratched or dam-
aged during wiring, assembly, or re-
pair operations. To avoid this, I fasten
1-inch long hexagonal posts to the cor-
ners of the panel as shown in the draw-
ing. The posts act as legs and prevent
the panel from being scratched by metal
filings or a rough surface on the work-
bench.—Aa1. B. Barnes

XTAL HOLDER

RADIO-.ELECTRONICS for



Try This One

PUSH-ON TEST LEAD CLIP

The conventional alligator eclip is
handy for making temporary -circuit
connections; however, its comparatively
large area of bare metal is a liability
when it is pushed into an under-chassis
maze of wire and components. I make
tiny insulated test clips from the small-
est bobby pins available at the local
Five and Ten. When completed, the clip
is well insulated with only about 14
inch of bare metal left exposed at the
tip.

Select pins about 1% inches long and
snip off the ends leaving the loop and
two corrugated ridges as shown at a.
Remove the lacquer with emery cloth,
tin the loop and solder a test lead to it.
Wrap the loop tightly with sewing
thread secured with a drop of service
cement. See drawing at b. Flare the
tips slightly so they can be pushed over
bare leads. Coat the loop and thread
heavily with liquid solder and shape it
to the diameter of the test lead before
it dries.

CUT HERE

f
SMALL BOBBY PIN
2]

7
TEST LEAD THREAD WRAP

PLASTIC SPAGHETTI

TEST LEAD BUILD-UP OF LIQUID SOLDER
Cc

When the solder has dried hard, select
a 2-inch length of plastic spaghetti the
same color and slightly smaller than
the diameter of the test lead. Soak it in
service cement solvent until it has
swelled to twice its original size. Re-
move it from the solvent and slide it
over the clip and test lead, letting about
J4s inch extend beyond the tip. When
the spaghetti dries, it shrinks to its
normal length and diameter making a
snug-fitting insulating sleeve which
leaves only the business end of the cllp
exposed. The finished lead is shown in
the drawing at c.

Leads tipped in this manner will
prove useful for connecting signal
tracers, test oscillators, output meters,
scopes, and other devices to the circuits
under test while leaving both hands
free for circuit adjustments.—Van H.
Ferguson

SHIELDING KINK

Shielded wiring is often needed in
certain parts of electronic circuits to
eliminate hum pick-up, feedback, stray
coupling, etc. When circuit performance
indicates that additional shielding is
needed, we usually remove the leads one
at a time and replace them with shielded
braid until the trouble disappears.

In such cases, you can quickly locate
the lead which requires shielding by
wrapping tin-foil tightly around the
leads suspected of causing the trouble
and connecting one end of the foil to
ground. If this makeshift shielding im-
proves the performance, it can be re-

placed with a piece of shielding braid.—

0. C. Vidden
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WORLD’S FASTEST SELLING
VOLT-OHM MII.I.IAMME'I’ER

*
*

Model 770

is an accurate pocket-size V.O.M.
Measures only 3%" x 5% x 2'%",

Write Dept. RC-2

Beautiful black etched panel.
filled with permanent white, insures long:life even
with canstant use.

and all

for cotalag of complete line.

K Uses lotest design 2% accurate ¥ Mil. D'Arsonval
type meter.

% Same zero odjustment holds far both resistance
ranges. It is not necessary ta readjust when switch-
ing from one resistance range to anather. This is

impartant time-saving feature never before

included in 0 V.O.M. in this price ronge.

Housed in round-cornered, molded case.

Depressed letters

The Model 770 comes complete with

self-contained batteries, test leads s
operating instructions, NET

Specifications:
6 A.C. VOLTAGE RANGES: =
0-15/30/150/300/1500/3000 Volts. -
6 D.C. VOLTAGE RANGES:
0-7.5/15/75/150/750/1500 Volts.
4 D.C. CURRENT RANGES:
0-1.5/15/150 MA. 0—1.5 Amps.
2 RESISTANCE RANGES:
—500 Ohms 0—) Megohm.

Manufactured and Guaranteed by

'__"supsnlnn INSTRUMENTS CO

The Largest Selling

LIGHTNING ARRESTER
At Any Price!

HO, AT103
AN
W

APPROVED

Protects Home and TV 25
Set Against Lightning LIST
Hozords

U.S. Potent No. D-4664

® [nstalls anywhere

® No wire stripping, cutting or
splicing

(Complete with strap and ground wire.)

OVER 1,000,000 IN USE TODAY!
See Your Jobber or Write for
Form No. 84

MANUFACTURING CO., fac.

61018 16¢h AVINUL, DROOKLYN &, M. V.
PRI ta Tolovisien Antossve sad ssories

shoor T Y tRousLE

FAST!

With H. G. Cisin's Copyrighted RAPID
“TV TROUBLE SHOOTING METHOD"

Without experience or knowledge. this gudramteca
new method of servicing TV sets enables you to D1AG
NOSE TV troubles as raphdly as an expert. NO
THEORY—NO MATH vou can locate all faults in
record-bresking time. regardless of make or model

‘TY TROUBLE SHOOTING METHOD'® is the
mozt valuable ahd to TV serviéing ever written. Be a
TV Trouble Diaknostician. Increase your present earn
inge  Opsn your own P’rofitable Business or get a
high-paying skilled job

1#'s all in this book .
Nothing more to Pcy-—No'Mng else to Buy

Alphabetically listed. there are 83 picture troubles,
over 58 raster amnd 17 soumd traubles and by this
unique copyrighted methwl  you

WHERE the trouble Is; nlu nm h) sten |nslrur
tlons. includlng 69 RAPID CHEC KN, enabling you
to fil the fauity part

13 IMPORTANT PRELIMINARY CHECKS NEED
NO INSTRUMENTS! Of the A% Rapld Checks, OVER
65 ALSO REQUIRE NO INSTRUMENTS! Rapid
¢heeks  inelud l- gen K {nr distorted |l
1 <. alwf tube  plus
others, ALL EXPLAINED N SIMPLE LANGU GE
PERFORMED WITHOUT INSTRUMENTS., MANY
CHECKS USE THE PICTURE TUBE AS A GUIDE

H. G. Clsin. the auther, Is the inventor of the AC I
midget radlo. He llcenses RCA. AT&T, ete. He has
1l:0 trained thousands of techniclans now owning
tleeir own prosperous. TV service organizations or
holding highly pxhl TV positions. Hix years of ex
perience are embhodied fn_ thic remarkahle new TV
TROUBLE R"O(!TI\G METHOD

Guaranteed, Money Back In 5 Days if Not Satisfied!
Send your name and address to- S
day with $1 for your postoaid copy: I Pos!

yau'll say it’s warth hundreds! paid
v RUSH COUPON NOW!
-

r l.........IIII-IIIIIIIII"
B H. @. CISIN, CONSULTINS ENGINEER, (Dept. E-10) 4
8 200 Clinten Streel, Brooky 2, N. Y. .
.
E NAME. . et ettt stiasesosssosesesotsassssoosons :
: AdAress. . oot coutvtonsranransoraontonorsnanas :
BOItY.....ooviiiiiin, Zone. . . State. .. ..

AR R R R R SRR R AN AR EEEENAR
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PROVE

EMC

SUPERIORITY!

MODEL 106

Vacuum Tube Voltmeter
v CHECK THESE FEATURES

Specially designed for field alignment of television and
radio sets. Uses dual triode balanced bridge circuit. All
functions and ranges completely electronic —meter cannot
burn out. Zero center position for FM discriminator align-
ment. Uses 1% precision resistors for voltage multipliers.
5 DB ranges. Full scale deflection of 1% volts for both
AC-DC volts. Measures resistance in 5 ranges from .2 ohm
to 1000 megs. 1 Meg isolating resistor in probe.

SPECIFICATIONS

DC VOLTAGE: Input resistance 16.5 megs or 135 megohms
per volt, Ranges: 0 to 1.5, 10, 100, 300, 1000 up to 30,000
volts (with accessory probe )

AC anTAGE Input resistance 2 megohms. Ranges
0 to 1.5, 10, 100, 300, 1000. Frequency response fiat
from: 25- 100, 000 cycles.

OHMS ; 1000—10,000—100,000—~10 megohms, 1000
megohms.

Compact, portable bakelite case measures 414" x 514"
X 27/3”.

MODEL106. ... .vvuennnnen $35.90

InKitform.........coviivnnnnn $23.90
MODEL HVP 30,000 Volt Probe for Mode! 106. . . .$8.75

Write Dep't RE-2 for latest FREE Catalog.
SEE COMPLETE LINE AT YOUR JOBBERS.

; Electronic
Measurements (1]

180 Latapize St Mew Yo

recel: ST essages | e

ve m n e

and radjo. Commerce needs ({oli:lln'gl.ph
men for jobs. Good pay, adventure, in.
teresting  work. Learn at home quickly
through famous Cnndlor Systemn. Qual-
ity or Commercial LI-
cense. 0

man. Learn how
oo, o sen

Amateur
Write for FRI

CAN thl SYSTEM CO.
Dept.38-. B Box928 Denver l ,Colo.,U.8.A

OMN-THE
SFOT

BATTERY RECORDER
WALKIE-RECORDALL

Continuous,

8 fb. miniature nn:nv
IECORDEI -PLAY

ate,
at unl* 5c ;'r hr. lnlunun-oul perm.
back. Picks up sound up to 80 ft. Rceo
ences. lect:

'NI:.

MILES REPRGDUCEH Co.,

PN LT TSR Dep't RE-2 ¢ YORK 3

MINIATURE TUBE CONVERTER FOR 2466 KC AUTO RADIO

? | would like to have a diagram of a
converter to enable me to receive 2466-
ke transmissions on an automobile re-
ceiver. 1 would like to have a stage of
r.f. ahead of the converter tube and
want to use miniature tubes and com-
mercial coils. The converter is to work
into the receiver on 1480 ke.—H. H. K.,
San Francisco, Calif.

A. The circuit is shown. Space can be
saved by using fixed capacitors with
small trimmers across them instead of
the usual tuning capacitors. A 15-upf

air trimmer is mounted in the oscillator
circuit and brought out to the front of
the unit to peak the station and to
permit compensating for drift.

The antenna, r.f., and oscillator coils
and the converter transformer may be
types made by the J. W. Miller Co. The
type numbers for the coils are B-121-A,
B-121-RF, and B-121-C, for antenna,
r.f., and oscillator respectively. The
converter transformer is a type 512-
WT. Equivalent components by other
manufacturers will work equally well.

e e e e e e - ,« TOANTPOST
. D " ON RCVR
ary I hn ;'4? i 3
AT 2 ) I el X,
[ CONV TRANS-TUNE TO
’T - . 14B0KC
7-45ppt
180pp! T-45ppf o 1y B
27
< ":'r 2K /2W +150-225v
Soppt  T-45ppt
T
SILVE| 15~ 1Sppt

0sC =

HIGH-GAIN PUSH-PULL 8-WATT 6N6-G AMPLIFIER

? Pleage print a diagram of an audio
amplifier using push-pull 6N6-G’s in
the output stage. I want to use it with
a radio tuner and a record player.
Please provide separate input circuits
and dual tone controls.—J. W. L.,
Wayne, W. Va.

| A. The diagram is shown. The gain of

the 6SJ7 stage should be sufficient to
overcome the losses in the tone controls
and still provide enough voltage to drive
the amplifier to about 8 watts output.
The output transformer should have a
primary impedance of 10,000 ohms
plate-to-plate and a wattage rating of
at least 10 watts.

XTAL PHONO IN 68SJ7 6SL7-GT 6N6-G (2)
3is }mwv 8 2k ]
2
5006 3 1.2MEG
hﬁ,ﬁ_.
ve )
3 300K
K4 251257
=5 E 3
f 7 P
16]430v 500Kn TAPPED AT 150KA 16450V
XEZ) BH/I20MA ORI TS -
3 !

20| 450v
16_, 450V

]
5v4-6

FILS: 6SL7-GT-7-8; OTHERS 2-7

PHOTOTUBE FOR SOUND MOVIE AMPLIFIER

2 | have a Newcomb model KX-30
amplifier which I would like to use with
my sound-movie projector. Pleuse draw
a diagram showing how a GL-868/PJ-2.;
phototube can be added to this circuit.—
T. J. A., Waterbury, Conn.

A. The drawing shows how the photo-
tube can be installed in the grid circuit
of the 6J7 mixer stage. The load resis-
tor for the phototube should be of a
value which provides maximum output
with minimum distortion. Try various
values between 1 and 4 megohms. A
50,000-ohm, 10-watt voltage divider is
connected between B-plus and ground.
Its tap is adjusted for about 75 and not

more than 99 volts on the anode of the
PJ-23.

§ 6J7 3 —
g w.m 3

g‘ AW '(( B+T0 6JS
2

GL-868/PJ23

18/450v

ADJ BETWEEN |4 4AMEG
FOR MAX OUT.L MIN DISTORTION

RADIO-ELECTRONICS for
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If the amplifier will not deliver full

7 HARD TO GET ITEMS output when used with the phototube,

insert a 6C5 or similar voltage-amplifier
LUILUSRLVIL TR LR DIV | triode between the 0.1-uf capacitor at
the PJ-23 cathode and the 1-megohm
AMAZING BLACK LIGHT | volume control.

250-watt ultra-violet light

it Jor WSl | PARTS FOR PHONE PATCH
f'.’;e?%..?I'.‘fg,”infemf.%' 2 A basic circuit of a phone patch
k'},g.;,"':’:";'d,'gh""g effects. | was shown in the review of patent No.
ITEM NG 87 $2.45 2,511,948 in the December, 1950, issue.
A S VINOAAY Values of resistors and capacitors were

POWERFUL ALL PURPOSE MOTOR | not gwen. Can you supply them?—
| .

Sturdy shaded pole A.C. induc- J. V. O" Ratc{zog:w, '\',Y' .
tion motor. |5 watts, 3000 rpm. | A. The circuit is reprinted here with
,3/.‘2;’,‘1'0{‘, 3/“,6"“;‘,‘2::1';‘-3”"”,?3 experimental values. Experiment with
=120 volts. 50-60 cycles. A.C.
only. When geared down, this
unit can operate an 18" turn-
table with a 200 i|b. deod
weight, Use it for fans, dis-
plays, timers and other pur-
poses. Ship. wt, 2 Ibs,

ITEM NO. 147
UNUSUAL BUY $2.45 |

WATTHOUR METER

Leading makes — com-
pletely overhauled,
reody for service. 100-
110 volts, 60 cycles, 2- (&
wire A.C. § amp. W
Heovv metal case 8'/1 }
x 84" x 5. Easy to in-R

| the values of the triode plate and hex. |
ode screen resistors, and with the value
of the bias voltage. Line transformer
T may be an input transformer de- ‘
stoll. Ship. wt. 14 Ibs. signed to match a low-impedance line
ITEM NO. 33 ¢4 £() to a single grid or an output trans-
ROW.ONLY = former which matches the plate of a
WESTERN ELECTRICBREAST MIKE | single voltage-ampliﬁer. triode to a line.
Lightweight | Ib. corbon micro- | IN either case, the low-impedance wind- y
e. Ai f e. | i i |
mouriips. ‘salttionic g, | M should be tapped so it can be I8 the only complete
;wlvel Ebonlydfos"ened straps. For | adjusted for optimum matech to the lin=. e
ome ro0adcosts communlco- ;‘t‘ - o
e s Sl grtor TV CONVERSION -~ Up-to-date catalog

gm;d plate, “non-rusting finish. ? I would like to install a 17BP} rec- for Everythmg m
NEw Lo Bhice $1.75 | tangular tube in a receiver designed

for a 16LP4 round tube. What changes H 2Pt
TELEPHONE TRANSMITTERS 1,11 1 have to makerooiV. 2L Gronite Radm, Television &
Genvine tronsmitters City, 1l . .

A. We cannot see the advantages of Industnal ElECtmﬂlCS

made by Kellogg
Western Electric . L ;
Stromberg Carlson. using a 17-inch reetangular tube in
b Gl lod o place of the 16-inch tube for which the
:iecr:;:m:s..:'h;’r‘ipp;ﬁ‘z set was des?g.ned. If the picture 1§ prop- Send for the Buying Guide that's used
erly proportioned, the 16LP4 produces
a picture 10% x 14% inches. The STe daily by thousands of service techni-
ture size on a 17BP4 is approximately clans,her:'g;neers, dAmateu:s, shuriy
10% x 14% inches. The increase in size meq, hullders and experimenters.
Make your selections from the world's

ITEM 160
REAL VALUE $2.45

250 POWER TELESCOPE LENS KIT

weight | |b.
would be imperceptible.

high d & ft. tel !
B s “diam.. 75~ focal length, ground | The 16LP4 has a deflection angle of largest stocks of quality equipment—
R and polisned obiactive | 5o degrees while the 17BP4 has a hori- at lowest money-saving prices. Get
en: 3]

- pieces. Magnifies 50x fo l zontal deflection angle of approximate- every buying advantage at ALLIED—

Ay S WiVl pinstructions. | 1o 65 degrees. The typical operating speedy delivery, expert personal heip,

IEMN%'Sy  $2.95 | conditions are similar for both tubes | and complete satisfaction on every or-

although the 17BP4 can be operated der. Make ALLIED your single, depend-
jImTmT-Ss----s----s---os====="% with somewhat higher second-anode able source for electronic supplies. ,
HUDSON SPECIALTIES CO. voltages. {

Broodwoy, Dept. RE-2.52 N P .
e g Fegdaiy; e To make the substitution, you will

New York 7, N. Y. l L
1 have to replace the horizontal output

1 amn encloainy full remittance for items circled below.
(Be sure to Include shlpping charges.)

]

]

[}

1

1

! OR, my deposit of 8........ Bbip balance C.0.D.
! mifimUM C.0.0. ORDER $%.00.

! c.0.p. oan:us ACCEPTED ONLY WITH 2004 DEFOSIT
I INCLUDE SHIPPING CHARGES.

] Circle ltems w.znted
1 14
[}
L}
]
1
1
]
’

transformer, deflection yvoke, and ion
trap. The cradle will have to be altered
or replaced and you may have to modify
the horizontal sweep circuit to obtain
sufficient sweep voltage. There would
seem to be no advantages to weigh
against these difficulties.

CORNER SPEAKER ENCLOSURE

[re— — —
R’/AD'VENE%%EEEER'IEGZ’ NONTI“ 2 Please print construction details on

ALLIED RADIO

ALLIED RADIO CORP., Dept. 2-BB-2
833 W. Jackson Blvd., Chicago 7, lII.

[ Send FREE 212-Page ALLIED Catalog

Name

a Klipsch-type enelosure for a tweeter, -
Intensive. specialized course including strong bast Y 5
in mathematics and clectrical le.,mfm.fg 1'd"?fo°5 woofer, and ¢« medium-range speaker.— Address
radlo theory and design, television. ern lab. Low ; —
tuition.  Self-help opportunities, Alse 2‘; month E.E. B PlttSburyh Penna.
courses In Aeronautical. Chemical. Civil, Electrical, A. thsch corner enclosures are fully City
and Mechanical Lnxlneerlnu Apnroved tor G.1.°s.
Enter. Mareh. June. Sept.. Catalog protected by patents and we have not

INDIANA TECHNICAL COI.I.EGE been able to find enough practical de- Zone State

| 152 E. Washington Blvd.. Fort Wayne 2, Indiana sign data to supply you with all the
FEBRUARY, 19562



Question Box

12|

more than

RCP Multitesters

| uoozl.i ;n ;-: sproe'onpes
ALL OVER

THE WORLD

P

SUCH POPULARITY
MUST BE DESERVED!

The exceptional value of the 4478 Model is made
le by the tr n i [ ] The
ruulhneyvl_? low price is responsible for its great
populary hese units are in a class with other
makes of testers that sell for considerably more,

A 3" square D’Arsonval meter is used, having an
accuracy of 29%. Accuracy of AC voltage measure-
ments is improved by use of a new gold plated cop-
per oxide rectifier.

RANGES

DC Voiltmeter: 0-5-30-250-500-2500 Volts.

AC Voltmeter: 0-10-100-500-1000 Volts.

Output Voltmeter: 0-10-100-500-1000 Volts.

DC Milliammeter: 0-1:10-100-1000 M.A.

DC Ammeter: 0-1:10 Amperes.

Ohmmeter: 010,000 Ohms—1 Megohm—10 Meg-

ohms Ext.

Decibel Meter; — 8 to + SS decibels.

MODEL 4478 _ open face, oak case. Size S°x
81/2"x3%. Weight 21 oz. Complete with s'|7 95
batteries, Price i .

MODEL 447BP —portabie, oak case with carrying
handle, cover and test leads. Size 61/2"x81/2"x41/77.
Weight 24 oz. Complete with batteries. 521 95
Price - ¥ -

KITS

NOW ALs0 AVAILABLE IN
best i i t

KIT FORM the

¢ est eq made by RCP—
precision equipment at the lowest prices ever.
Each KIT contains simple step-by-step instruc-

ho““bbil 447BK—open tace, same $13.95
MODEL 447BPK _rortaic, same ¢1¢ o5

as 4478 but in kit form
as 4478P but in kit form 4

Buy from your jobber. Insist on R.C.P. Instruments.
Write for Catalog RE-2

£ RADIO CITY PRODUCTS CO., INC.

o
152 West 25th 5, | Mew Yark 4, N. Y.

BE YOUR OWN BOSS!
MAKE MORE MONEY

In ""CASH IN" you
now get THE real
money.makers — doz-
ens of profitable tested
mail order plans, con-
fidential business se-
crets, dozens of prac-
tical tested formulas,
successful teated
schemes — actual ex-
periences of men w
have started on s shoe-
string—with less than
$10 capital, 25¢ a
copy _ postpaid. Send
U. 8. stamps, money
order, or eoln.

Money Back
Guarantee

NATIONAL PLANS COMPANY
1966R BROADWAY, NEW YORK 23, N. V.

M l
.

details which you require. Until suffi-
cient data is available, we suggest that
you settle for the folded-horn corner
enclosure design supplied by University
Loudspeakers, Inc.

The enclosure shown was designed
| for two 4402 dual tweeters, a Cobra-12
wide-angle paging-type radiator, and a
pair of 12-inch wide-range speakers as
woofers. The speaker cutouts can be
altered to handle the speakers which
you have.

a7
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wih Wall Known
SELF HOLDING paink

niw KLIPZONS

The miniature

TEST PROD,

'\.\..

ntil pulled off___f

)

The new LONGIE
ADAPTOR

converts old style prods to the
new self-holding type

Price 35¢ ea.

TYPE L

The Longie Adaptor is especially designed
for test work in miniaturized or deep, close

packed chassis. The extra long, slender

points have the unique self-holding jaw and
a needle-sharp point for piercing insulation.
The Longie fits over R.T.M.A. standard test
points directly, and over phonograph needle
type with special insert supplied.

N, T,

For AF. and R. F. TESTING
TYPE S Price $2.95
KLIPZON Type S Shielded Leads provide
a reliable means of piping audio or radio
frequencies in lab or service work. Total
capacity only 25 mmf. for 3 ft. length.
Complete shielding of leads eliminates stray
pickups, feed-back, etc.

KLIPZION

AT Ty TEETEE

TYPE H Price $2.50
KLIPZON Type H Jumbo Heavy Duty Test
Prods and Leads bring the self-holding fea-
ture to conductors as large as #4 B & S Ga.
Points are needle-sharp, and protected with
insulating sleeves. Provided with 4 ft. strand-
ed copper poly-ethylene rayon leads, equiva-
lent to 18 B& S Ga.

® AT YOUR RADIO PARTS DISTRIBUTOR
® Write for FREE FOLDER #16

UNITED TECHMICAL LABORATORIES

yorers @ MORRISTOWN, NI B Sessbesturasn

FIND THIS MAN!

NAME: Len Leonard. Age: 31. Height: 5° 10",
Hair: block. Eyes: brown.

ALIAS: "Moneybags Leonard.”

WANTED: This man is urgently wanted by
his wife, Leona and two children.

RECORD: For months he hos been paying
the highest, most ridiculous prices ever offered
for new or used rodio equipment. He buys
anything in electronics from hams anywhere
—and dishes out dough like it grew on trees.
IMPORTANT: You can get rich too! Sell your
new and used radio gear to Len Leonard at—

COLUMBIA ELECTRONICS SALES

5§22 S. San Pedro St. Los Angeles 13, Calif.

RADIO-ELECTRONICS for
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3-SPEED CHANGER
By WEBSTER-CHICAGO

Plays 10, 7, and 12 inch records at speeds of
333, 78, or 45 R. P. M. This fine Webster has
special arm with a feather-light touch to give
extra long record life. The pick-up arm comes
to rest position after records have played. Plays
standard as well as micro-grooves. This chassis
normally lists at $47.50. Write for yours—while
they last.

10% Cash With Orders

LMO RADIO CO,

509 ARCH 5T. & 4205 MARKET §T.

Philadelphia, Po.

6th B ORANGE 575. * Wilmingten, Del,
4400 VENTMOR AVE. = Arlantic City, M. J
1133 HADDON AVE. * Comden, N. J,

AUTOMATIC M-90 AUTO RADIO

® Six Tube Superheteradyne ® Three Gang Con-
denser ® Powerful, Long-Distance Reception ®
Fits Al Cars, Easy Installation

® Mounting Brackets Included

® 6 Tube modei M90

® 5 Tube Model A-I5. ... 828.7%
®Above price includes Pederal Excise Tax

Approx. shipping welght elther radio (11) eleven pounds
MAIL US YOUR ORDERS
Al orders filted within 24 hours.
Standard Brand tubes 50% off list

Electronics
Fifth ot Commerce Fort Worth, Texos

l W g“ M Wholesale

IF YOU BUY ON SPECIFICATIONS

and tops in value, you'll buy the
TWIN-TRAX* TAPE RECORDER

‘'Choice of Engineers Everywhere'"

Compare the guaranteed specifications
of a Twin-Trax Tape Recorder with any
other recorder in any price class. You'll
find that Twin-Trax gives you more fea-
tures, better all-around performance and
more value for your money.
Complete specifications, performance rat-
ings and direct factory prices in our
catalog 5109. Send for it today.
*Trademark Reg.

AMPLIFIER CORP. of AMERICA

198 Broadway, Mew York 13, M. Y.
FEBRUARY, 1952

ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
or periodicals are available to you on re-
quest direct to the manufacturers, whose
addresses are listed at the end of each
item. Use your letterhead—do not use
postcards. To facilitate identification,
mention the issue and page of Raoio
Erectronics on which the item appears. All
literature offers void after six months.

HEARING AIDS

In Circular 516 the National Bureau
| of Standards supplies information about
hearing aid care and evaluation, and
offers guidance in choosing one. The
booklet also contains general informa-
tion on the study of sound and the
properties of hearing aids—particu-
larly useful to persons wishing to ex-
plore this field. A hearing chart and
a list of hearing-aid clinies is appended.

Copy obtainable for 15 cents from

Gorvernment Printing Office, Washing-
| ton 25, D.C.

POCKET REFERENCE BOOK

The RCA Tube Department has is-
sued the 1952 edition of its yearly refer-
ence book on RCA tubes, electronic
components, test equipment, batteries,
and miniature lamps. Data on more
than 450 RCA receiving tubes and kine-
scopes and interchangeability informa-
tion on non-receiving tube types is
listed. A description of technical litera-
ture available on RCA items, basic data
on television fundamentals, and helpful
hints on TV troubleshooting by John
Meagher, and other features are in-
cluded.

Available from all RCA distributors
for one dollar.

1
| Ravio Thirtp-Five Bears Ago
' In Gernsback Publications

HUGO GERNSBACK
Founder

Maodern Electries .. . . . 1908
Wireiess Association of America - 1908
Electrical Experimenter ... . . .. 1913
Radio News c 1919
Science & Invention 1920
Television 1927
Radio-Craft 1929
Short-Wave Craft 1930
Television News .. ... ., 1931

the Superintendent of Documents, U.S. |

Some of the larger libraries shiil have copies of ELEC- |

TRICAL EXPERIMENTER on file for interested readers.

FEBRUARY, 1918
ELECTRICAL EXPERIMENTER

Hughes’ Balance Locates Buried Shells

How New York Police Use Radio

New Radio Buzzer and Blinker Key

A Radio-Controlled “Tank,” by Frank
Coperman

Using The Rotary Condenser To Re-
ceive Undamped Waves

The How and Why of Radio Apparatus,
by H. Winfield Secor

Construction of a Damped and Un-
damped Wave Receptor

High Frequency Phenomena and Ex-
periments, by Frederick Von Licht-
enow

MODEL 680

R. F. MARKER and
CRYSTAL CALIBRATOR

EXCLUSIVE — Contoins Magic Eye circuit
for calibrating and crystal accuracy.

FEATURES

¢ Provides accurate alignment of RF and
overall sections of a TV receiver. 53-89
MC and 173-217 MC on fundamentals.

Harmonic cutput on UHF and VHF.

Will calibrate any other generator to
crystol accuracy by means of o buili-
in magic eye zero-beat indicotor.

2.5 MC crystal supplied — 2 other crys-
tol holders provided.

Permits adjustment of frequency of TV
locol oscillotors to crystol occuracy.

Moderately priced — the 680 will prove
to be a veluoble investment in mod-
orn TV equipment.

See the 680 at your jobber’s today,
or write for full details.

N .
THE HICKOK ELECTRICAL INSTRUMENT CO0.

10531 Dupont Ave. ® Cleveland 8, Ohio
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B.ecome an |
Electrical Engineer

® B.S. Degree in 36 Months

o Radio-Television Technicdan
Certificate in 18 Months

By 1954 there will be at least two positions for
every engineering and technician graduate.
This College offers a tested plan that permits
you to enter these vast employment oppor-
tunities at an early date. First—you save a
valuable year through optional year-round
study. Second—you can receive advanced credit
for prior training gained in the armed forces,
other schools or field experience.

Enter Both Radio and Television [

Through This Plan

12 months or one-third of the B. S. degree
course (Electronics major) — also brings
you the Radio Technician’s certificate. An
added 6-month course qualifies you for the
Radio-TV Technician’s Certificate.

The Proven “UNIT CHASSIS SYSTEM™

of teaching was
developed here. It
L "breaks down" the
R L] TV set by stages.
) ﬁ%’ @ You learn every

$:1" vl (5] component of all
< b | types and makes —
N" “».4 .\ and are prepared
) ‘.-'{ | for future design

f

y <

4

g changes, including
the advent of color.

SPECIAL! Television Clinics

Ambitious Radio and TV Servicemen can
enrol now in special one-month spring or
summer clinics — to handle latest field
service problems. Write for full details.

Over 48,000 former students from all states
and 23 overseas countries. Faculty of trained
specialists. Modern laboratories and equip-
ment. Nonprofit technical institute and
college in its 49th year.

MILWAUKEE

SCHOOL OF ENGINEERING
Founded 1903—Milwoukee, Wis.

Terms open April, July, October, January

FREE — Write for '‘Occupaticnal
Guidance Bulletin,'' *'Your Career'’
booklet, and Catolog.

/4
{

Y I R R L L L L/ .ll--‘
§ Milwaukee School of Engineering o Tl 1
g Deot. RE 252, 1025 N. Miiwaukee T N, 1
§ Milwaukee, Wisconsin g
§ Without obligation send Catalog for /f/ /;I
§ Electrical Engineeiing, B. S. Degreo, 4 & 1
§ major in(] Electronics ;0 Power:[] *“Your ]
g Career’’; Occupational Guidance Bulletin []
g on: O Radio-TV; 0O Electrical 1'oner; : s
1 O Welding ; O Heating, Refrigeration Air Conditioning. g
g O TV Service Clinic, s
| ]
¥ Name .o omemmmmmmmmmmem ) PV { T 1
L
H H
: City-. Zone. . -..State. : !
8 If veteran, indicate date of disch :
-------------------------.

Miscellany

When a Picture Tube Bursts

Front view of set damaged by implosion.

Recently a survey was made to de-
termine what safety precautions were
being taken to insure against injury
should a picture tube burst. The results
showed that not onc service mechanic
was practicing any safety measure!
All were aware of the dangers, yet all
minimized that danger in their atti-
tudes toward it. This survey covered
only one city, but while the habit of
ignoring safety may not be nation-
wide, it can be inferred that the
percentage is high.

Watching technicians at work on
these sets revealed that the tubes were
removed frequently and often placed
near the technician while he repaired
the chassis. In many instances the work
was done with the tube in place on the
open chassis while that chassis was
shifted to the convenience of the tools
at hand.

The three photographs show graphi-
cally the results of an implosion of a
12-inch picture tube. They should leave
little doubt in the mind of the reader
that there are forces here great enough
to cause serious injury to unprepared
persons.

This does not imply that the set—
properly housed in its case—is danger-
ous to the owner, if he keeps out of
the cabinet and leaves repair and
adjustments to qualified persons.

The particular set shown has a safety
glass about #4; inch thick which serves
as a protective cover for the face of the
tube. The glass caved in by the force of
air pressure just as though it had been

Shatter pattern of a typical fragment.

struck with a heavy hammer. Shat-
tered glass littered the inside of the
cabinet and had moved inward with
enough force to bend the metal picture
frame and damage some exposed parts
on the chassis.

The owner was watching a favorite
program when the tube failed. He re-
ceived no injuries, for the broken glass
was confined to the interior of the
cabinet. He did report that the bursting
of the tube was accompanied by a loud
pop which frightened him and the fam-
ily by its intensity. (He also reported
that the picture disappeared!)

In this instance the exact cause of
the failure is not known. Possibly the
tube face might have come into contact
with the safety glass. It is also possible
that there could have been a flaw in the
glass envelope. Whatever the cause, the
result is evident.

The bursting of a tube such as this
is an implosion. In an explosion the
forces act outward; in the implosion
the forces are inward. There is a pres-
sure of about 15 pounds on every square
inch of the outside surface of the tube.
The total pressure could be measured
in tons for a large tube. The forces
acting when a tube implodes toss rather
heavy pieces of glass around at high
velocity.

Even though surprisingly few serv-
ice technicians observe safety precau-
tions, just one bad accident would make
it unnecessary for a man ever to ob-
serve any more. Imagine what would
have happened had a man been holding
that tube when it burst!

The least that can be done as a mat-
ter of protection is to wear goggles
during periods of exposure. Tubes and
chassis should be handled by qualified
men who show due respect for the
tube by wearing gloves and an apron.

One picture is that of a portion of
the protective safety glass showing the
fracture pattern. Notice that this frac-
ture is similar to that of the pattern in
an automobile window after a severe
accident. Through experiences with
auto safety glass it has been determined
that the head is sometimes harder than
the glass. But when it comes to safety,
for our own sake we cannot to be too
hard-headed!

—end—

Close-up of the caved-in safety glass.
RADIO-ELECTRONICS for
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JUST WHAT TV SCHOOLS & BUILDERS OF #630 TV KITS WERE V. AITING FOR!

BROOKS LIFE SIZE EDITION . . . ONE SET OF TV BUILDER'S INSTRUCTIONS THAT
COVER ALL #630's ... FROM THE ORIGINAL RCA 20-TUBE 10” SET ... TO THE

LATEST SUPER DELUXE 31-TUBE 16” TO 24” TV RECEIVER.
The new "*Brooks'’ LIFE-SIZE Edition "INSTRUCTION PACKAGE," features . .

CHARTS showing chassis and components in actual LIFE size, EASY TO FOLLOW STEP BY STEP
INSTRUCTIONS on same charts alongside diagrams, including a TV FOLDER with schematics, code
charts, alignment proced.re, etc.

Step By Step Instructions.. ... .. . . ..

........ by WALTER H. BUCHSBAUM

COMPLETE PARTS LISTING FOR ALL #630 TV SETS

Comprises set of parts for the original # 630 STANDARD or the SUPEPR DELUXE.
Parentheses indicate amounts of parts needed in lots of two or over.
*'s Indicate alternate or extra parts needed for the SUPER DELUXE or AGC

STANDARD TURRET TUNER, n. w/tubes. §22.49
ESCUTCHEON PLATE, for tur 69
COMPLETE SET OF KNOBS. in i‘ decals 1.34
POWER TRANSFORMER, 295+, 20IT6. 9.97
VERTICAL OUTPUT TRANS. 20472 2.69
VERTICAL BLOCKING TRANS. 20872. 1.32
HORIZONTAL OUTPUT TRANS. 2|7 2.47
*#HORIZONTAL OUTPUT TRANS. 2/!T5. ... 3.98
FOCUS COIL, 247 ohms, 202D1. 2.29
*FOCUS COIL, 470 ohms, 202D2.... 3.42
DEFLECTION YOKE, 40° 20|DI 297
*DEFLECTION YOKE, 70° 206D 1. 3.98

SOUND DISCRIMINATOR TRANS. 203K | . 1.12
Ist PIX I.LF. TRANSFORMER, 202K2. . 1.08
2nd PIX I.F. TRANSFORMER, 202K3. . 1.08
Ist & 2nd SOUND I.F. TRANS (2) 201K1 each 1.02
HORIZONTAL DISCRIM. TRANS. 20878, : 49

FILTER CHOKE, 62 ohms ...... .. 5
CATHODE TRAP colt, 202K4.... 1.08
WIDTH CONTROL CoOIL, 201R1.... .44
*WIDTH CONTROL COIL, keyed AGC.... .79
HORIZONTAL LINEARITY COIL, 20/R3 .39
3rd & 4th PIX COILS, (2) 202L1 each .39
FILAMENT CHOKES, (5) 204L1 each .09
VIDEO PEAKING COIL, 203L1. .18
VIDEO PEAKING COIL, 203L2 .18

VIDEO PEAKING COILS, (2) 203L3 each .18
VIDEO PEAKING COILS, (2) 203L4 each .18
ION TRAP BEAM BENDER, (:ingle) 203DI| .79
ION TRAP BEAM BENDER, (double) 20303 .98

VARIABLE CONTROLS

PICTURE & SOUND, 0K ohms | & switch 1.14
VERTICAL & HORIZ, 50K ohms | meq 1.04
BRIGHTNESS CONTROL. 50K oh .44
HORIZ. CENTERING w|rewound 20 ohms... .57
HEIGHT CONTROL, 290 .48
VERTICAL LINEARITY SllOO ns .44

VERTICAL CENTERING wirewound, 20 ochms .96

FOCUS CONTROL, wirewound, 1500 ohms.... .98
HORIZONTAL DRIVE, 20K ohms..... .. .44
WIREWOUND RESISTORS
5000 ohms, 5 watts . . .22
%5000 ohms, 5 watts (2) . .. .. .. each .22
VOLTAGE DIVIDER, 1360/250 ohms R— ]
VOLTAGE DIVIDER, 5300/2.500 ohms .. .89
VOLTAGE DIVIDER, 6750/12/93 ohms .72
MICA CONDENSERS—85°C Operation
270 MMFD — 500 W.v. (7 .......each .12
390 MMFD — 500 W.v. ceeee W12
470 MMFD — 500 wW.V. B R ¥
680 MMFD — 500 w.vV. B T )
4700 MMFD — 500 W.V. . . .29
ELECTROLYTIC CONDENSERS—85°C
40/10/80MFD — 450/450/150 VOLTS .. 1.37
40/40 /TOMFD — 450/450/450 VOLTS .. 1.49
80/S0MFD — 450,50 VOLTS . oo 1.49
40/10/10MFD — 450/450/'350 YOLTS o 37
20/80MFD — 450/350 VOLTS . ... ... .49
250/1000MFD — 10/6 VOLTS .. .. R .98

TUBULAR CONDENSERS—85°C

.005-400V (3) ea..07| .005 —600V . 1
W01 ~400V (5) ea..09| .01 -s00V (2) ea..12
015 -400V  (2) ea..11| .05 =600V () eo..15
.05 =400V (5) ec..12|%.05 -600V .. .. .15
0 -400V  (2) ec..14] O ~-600V . .17
.25 =400V (2) eq..21 | .001 - 1000V .14
.002 -~ 600V . .09 |.004 - 1000V (2) ‘ea..14
.0025- 600V (2) eqa..09 | .035 - 1000V .18

.004 -600V a1 (.05 <1000V | . .18

*.1 ~1000v .. .22

CERAMIC CONDENSERS

10 MMFD, 10% Tolerance ................ 12
51 MMFD, 0% Tolerance . e W12
56 MMFD, IO% Tolerance . .. . 12
82 MMFD, 10% Tolerance (2) ......... "each A2
1200 MMFD. not less than rated capacity. . .14
1500 MMFED, not less than ro?edccpocny(Zl)eo 14
6800 MMFD. not less than rated capacity.. e

FEBRUARY, 1952

PUNCHED CHASSIS PAN, cod $4.87
630-KIT, screws, n rivets, washers 1.69
HI VOLTAGE CA ASSEMBLY, c mplete  3.73
VOLTAGE DIVIDER SHIELD & COVER 1.79
ELECTROLYTIC COND. SUB-CHASSIS .94
SOUND DISCRIMINATOR SHIELD .19
DEFLECTION YOKE BRACKET . .29
DEFLECTION YOKE MOUNTING HOOD .59
FOCUS COIL BRACKETS.. set .49
CATHODE TRAP COIL SHIELD. .39
CHASSIS MOUNTING BRACKETS. :- .44
BRIGHTNESS & HOLD CONTROL BRACKET .59
WIDTH CONTROL BRACKE 16
TUNER SHAFT BRACKET X A7
*FUSE (.25 amp.) & HOLDER .24
AUDIO OUTPUT TRANSFORMER (6K6) .69
HV RECTIFIER, SOCKET ASSEMBLY, :inc .79
#*HV RECTIFIER, SOCKET ASSEMBLY doub 1.37
TV 6’ LINE CORD with both plugs.. .29
INTERLOCK SAFETY CONNECTOR nput) .17
*#AGC BRACKET & SOCKET .49
TERMINAL STRIP KIT, . set of 18 .59
TUBE SHIELD & CLIP -2 set: .22
MINIATURE WAFER SOCKETS (10)..each .07
MINIATURE MOLDED SOCKETS (2 A2
OCTAL WAFER SOCKETS ec .07
CATHODE RAY TUBE SOCKET 18” leo .39
HV KINESCOPE LEAD, with clip. .39
*HORIZONTAL TRIMMER, 40103 .39

12” PM SPEAKER, heavy alnico #5 magnet  6.94

H.V.FILTERCONDENSERS-(Cartwheels)

15KV 500 MMFD .67
#*20KV 500 MMFD {3) each .79

CARBON RESISTORS

V2 WATT, 5% TOLERANCE, |0, 150(5)
3900, w700 5600, 10K(2), 18K, &BOK(2)
820K OHMS, 12 & 15 MEG. . each .09
2 WATT, 10% TOL., 3.3 39(3), 330
560(3}, (.30_ 1800, 27\‘“’2) 3300, 4700,
6800(4) 8200(4). 10K(3), 22K, 27K(2),
47K, 56K, 100K(3), I50K, 270K, 470K(3)
OHMS 1(2), 27(2) 47 4.8 MEG each .07
%*3.3, 47, 390K OH . each .07
2 WATT, 20% TOL. 100(2), 1000(9),
3300 22K(3), 100K, |50|\ 220K(2) 330K
'\K(B) OHMS |(3) .each .05
*220K OHMS .05

1 WATT, 5% TOL.. 22 39K 47K OHMS each .14

1 WATT, 10% TOL., 1800, 3300, 4700(2)
10K(2), 18K, 22K, 27K, 39K, OHMS, | MEG ec. .12

*4.470K OHMS (in series) in sleeves, set .58
1 WATT, 20% TOL., 10K OHMS.... eoch .10
2 WATT, 10% TOL., 100, 270 OHMS.. . .eoch .18
2 WATT, 20% TOL., 2200(2) OHMS .. . each .14

*470K OHMS . . 14
#630 TV TUBES—STANDARD MAKES
6AGS ... R.F. Amplifier ... ... . .. .. o 27
6J6 .....R. F. Oscillator & Converter 1.39
6BAS ......Ist and 2nd Sound I.F. (2)..ecch .84
6AUS .. 3rd Sound I.F. .84
6ALS Sound Discriminator . .94
6ATS ... .. Ist A.F. Amplifier .. . .69
6K6GT ..Audio Output 77
6AGS .....Ist, 2nd, 3rd 4th Pix I.F. (4).each 1 27
6AL5 ... Pix. Det. & DC restorer
6AVS .. Ist Video Amplifier . . .84
6K6GT .. .. 2nd Video A""Dllfler .77

.Sync. Separator . 1.04
.2nd Sync. Amp & Hor. & Dis .... 1.04
Vert. sweep osc. dis............. .69
.Vertical sweep output .77
.Hor. Sync. Discriminator .. .94
.Hor. Sweep Oscillator R
.Hor. Sweep Osc. Control........ 1.39
-Horizontal Sweep Output........ 2.32

.Reaction scanning ceees 114

High Voltage Rectifier 1.27

u46G Power Supply Rectifier (2). each .69
*1B3 .. ..., High Volfcge Rectifier ... ... .. 1.27
*6AUS | . Keyed AGC ..................... .84

. 4-GIANT LAYOUT i |

Brooks LIFE-SIZE Edition
#630 TV BUILDERS INSTRUCTIONS
$2.49

Popular priced ot only

#630 PARTS - COMPLETE SETS

VIDEO AND I.F. KIT, 19 items 7.84
ELECTROLYTIC CONDENSER KIT. 6 Cond 7.37
TUBULAR CONDENSER KIT, 37 condensers 4.28
CERAMIC CONDENSER KIT, 28 condensers 3.37

MICA CONDENSER KIT, || condensers 1.38
CARBON RESISTOR KIT, 107 resistors...... 6.98
WIREWOUND RESISTOR KIT, 4 resistors.... 2.31
BRACKET AND SHIELD KIT, I8 iterms 8.63
VARIABLE CONTROL KIT, 9 control 5.83
COMPLETE SET OF TUBES, 29 tubes 30.2

UNIVERSAL CRT MOUNTING BRACKETS 6.97

#630 STANDARD TV KIT

COMPLETE SET OF PARTS
for the FAMOUS ORIGINAL RCA #630
29-TUBE 10” TO 12Y2” CHASSIS

Complete with all tubes, hardware and the new
LIFE-SIZE builder's instructions (less CRT & wire)

599.99

#630 Uik TV KIT

COMPLETE SET OF PARTS
for the 31.-TUBE 16” to 24" CHASSIS

Compete with all tubes, hardware and the new
LIFE-SIZE builder's instructions (less CRT & wire)

THE FIRST TIME EVER s .44
OFFERED AT ONLY

SPECIAL #630 TV PACKAGE

Hints for Better Pictures on Your 630 TV

630 TV Diagram with Modifications A",'..n’y”
llustrated TV Conversion Manual $ 0
Pulse Keyed AGC Circuit Diagram
RMA Resistor & Mica Code Charts

You will also receive our latest catalog and fiyers
with special offers in TV Chassis, Cabinets, Pic-
ture Tubes, Parts, Radios, Porfcbles Auto Radios,
Radio Tubes, Test Equipment, Accessorles. Ete.,
at WHOLESALE PRICES.

BROOKS RADIO & TV CORP.

84 Vesey St., Dept. A, New York 7, N. Y.

THE FIRST TIME EVER
OFFERED AT ONLY

postpaid
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JUST FOR YOU . ..

"-n-._._‘_‘_\_\-\.-‘.

e TALK UP TO 25 MI
OF POWER SUPPLY

| Hookp SHOCK HAZARD e

to Antenna  FIDELITY o MASTER |
Lead-in
*************

x k kK k k& & k k k k k& k Kk k& &k kK k *k * *k & &

High quality for AC,
for experimenter wont-
"‘*************
for the experimenter

net.
Eoch 51-89
P.M.

AC-DC portables, and
ing quality at low price
5" PM
who doesn't wont to poy
/—?“"9“”' . 10 FOR $17.50
SPEAKERS

SPEAKER SPECIALS
— )/ intercomm. sets. New
dg / Each SI '69
lly .

You con't go wrong on

too much for a gcod
*************
Excofionallv fine Hi-Fi speakers for high quality

4" PM SPEAKER

Alnico V magnet. ideal
o
/eea/

* 10 FOR $15.90
this number. A wise buy
specker. Alnico ¥ mog-

vse at a low price. All with 3.2 voice coil, less

 k kK kx k k& & k k k K

output.

Size Stock No. Watts Each

B 2AMS i-2 2.19
x 3 3AMS 2.3 2.19

4" 4AMS 23 2.34
x g SAMS 2-4 2.49

6" EAMS s 2.85
* g 8EVS 4-6 4.35
X0 10EVS 4-6 5.64

12" 12EvS 4-6 6.24
K*x * * k Kk k k Kk k k ¥ * X
L 8”
. P.M.
x SPEAKER

¥ A fine quality, P. M. specker for Hi-Fi service.
X Heavy 8 ounce magnet. Ripple cone. Excellent
frequency response. A typicol Niagoro Bargoin!

v A Veagara  $0).89

Each

iagara HAS
WHEELER

SOUND POWERED
PHONES

WRITE FOR FREE CATALOGS AND PRICES—IT'S TERRIFIC!

LES WITHOUT BATTERIES OR ANY FORM
o EXPLOSION PROOF o NO FIRE OR
NO MAINTENANCE o TRUE SPEECH
NTERCOMM SYSTEM UP TO 12 STATIONS

* h h Kk kK k k Kk k *k Kk & &

14 KV. H. V.
FLYBACK XFMR

Corona Sealed
Universal
Replacement

Type horizontal output and high voltage transformer
for TV sets up to 20 inches. Completely encased in
chip-proof plastic to prevent r'corona’’ effect or arcing.
An exceptionaliy high rated transformer at a new low
price. Individually boxed with instructions, specificas
tions and mounting hardware. Meas. 3x2x2 V2" h.

Shipping wgt. 3 Ibs.
Eoch 55'97

* k k k k k k Kk Kk k k Kk X

HEART OF
THE BC-221
FRE®@. METER

This YVFO Sub-Assem-
bly, used in BC-22I
Freq. Meter, FULLY
WIRED ond mounted
on sturdy oluminum
sub-chassis, ready for
installation. Brond
new—in original pock-

o SA-95
ing. Very speciol. Foch 4

* *k k Kk k k k k *
FAMOUS MAKE -
SELENIUM
RECTIFIERS

ideal for use in TV & Radio Replacement. All first
quality, gul.ran(egd brand new fresh factory :lo‘c:.
Buy now while still available. All 130 V.

SINGLY LOTOf SINGLY LOTOF

|

X X X X X XK XX ¥ XX XX EXEXXEXEXS

.

* * * *

X X X X X X X ¥ X ¥ X X XXX X ¥ XX XX N¥XXEEEX

D.C. M

A R
100 ‘a8 93 3% 215 2e1
150 117 1110 400 2! 1
200 1.35 1.27 aso ERH 382
2%0 1.50 1.42 : :
* % k& % k& * Kk * * K * K *

WEBSTER-CHICAGO

NEW MODEL 100-75

AUTOMATIC

RECORD

CHANGER

WITH ¢
*'FLIP-OVER'’
CARTRIDGE

One of thele latest models. Plays 12, 10 or 7 inen®
records at 3314. 45, or T8 R. P. M. New spindle carefully
lowers unplayed record stack. Balanced arm assures tight
needle pressure and long wear. Needle-tip lincluded) for
atandard or micro-groove recorils. Inside-out records played s
without any adjustment. Pickup arm comes to rest posi-

x / tlon after last record has played. Complete factory pnckod*
Loraai T SRS $9 485

* argaln ° 10 FOR $37.50 4 Shipping Wgte cceccecvesaranone 4— *
« *
x % ONE OF AMERICA’S GREAT RADIO STORES
* RADIO
® SUPPLY

z CORP. &

New York 6, N. Y.

Aiscellany

~ THE FUND TOPS $9,000

FREDDIE-WALK
FUND

It is heartening to watch the progress
of the Help-Freddie-Walk Fund, which
at this writing has reached a grand
total of over $9,100. As most of our
readers know, Freddie, the three-year-
old son of Herschel Thomason, radio
technician of Magnolia, Arkansas, was
born armless and legless. Through con-
tributions to the fund, it has been pos-
sible to provide Freddie with artificial
legs, and provision has been made to
fit him with other mechanical appli-
ances that are, and will be, so necessary.

Of course, the fact that Freddie is so
young makes this a more difficult and
expensive task. As the years go by, it
will be necessary to change the me-
chanical appliances on which he is de-
pendent to keep pace with the growth
of an otherwise normal lad. So, we urge
our readers not to let up in their dona-
tions to this worthwhile cause.

We are happy to note the following
“group” contributions this month:

$2.00 donated by H. Marcusa, Pater-
son, New Jersey, $1.00 of which was
contributed by his three children from
their allowances: Paula, age 8, $.50;
Fred, age 5, $.25; Stephen, age 4, §.25.

$7.00 donated by the Beginners De-
partment of the Ridgewood Preshy-
terian Church, Ridgewood, New York.
Called their “Thank Offering,” this was
contributed by forty children, between
the ages of three and 5%.

$24.00 donated by the employees of
Raderaft Publications, Inc., publisher
of RADI0-ELECTRONICS.

Make all checks and money orders pay-
able to Herschel Thomason. Address:
Help-Freddie-Walk Fund
¢/o RADIO-ELECTRONICS
25 West Broadway
New York 7, New York.

FAMILY CIRCLE CONTRIBUTIONS
Balance os of November 19, 1951
The Beginners Dept., Ridgewood Presbyterian
Chyrch. Ridgewood, New York
Mary Mihalyco. Skaneateles Falls. New York
Minnie L. Richords, Lodi, California )
Mrs. E. Winicker, New Haven, Indiana [ X

$ 493.50

7.00
5.00
0f

n

FAMILY CIRCLE Contributions received to
December 19, 1951 ...$ 511.50

RADIO-ELECTRONICS CONTRIBUTIONS
Bolance os of November 19. 1951 ........ $8,482
L. F. Anderson, Titusville, Pennsylvania ....
Anonymous, San Diego, California...
Anonymous, Hilo, Hawaii . P
Anonymous, Chicago, Hllinois .......
Anonymous, Peabody, Massachusetts
Anonymous, New York, N. Y.
Anonymous, Alexandria, Virginia
Anonymous, Portsmouth, Yirginia
Adolfo Mulet Blasco, Barcelono, Spain ...
W. J. Corbett, Springfield, Massochusetts ..
Hugh A. Curtis, Fredericksburg, Virginio ..
pic. Joseph F. Dupont, March AFB, California..
Fred Henderberger, Victory, Wisconsi
3. Jensen, Gateborg, Sweden ..............
H. Marcusa, and Children, Paterson, N. J...
Edwin Mutart, Pontiac, Michigan ... .
O. E. Peterson, Chicago, lllinois
Employees, Radcraft Publications, Inc......
Dona!d F. Richardson, Tacoma, Washington
Victor L. Ruymen, Richmond Hill, New York. .
James Rynock, Jersey City, New Jersey ...

RADIO-ELECTRONICS Contributions
FAMILY CIRCLE Contributions .......... 5

TOTAL RECEIPTS to December 19, 1951 ....$9,106.10
RADIO.ELECTRONICS for

~

-
N—O AN =R =) =GO @MU =R — W

882333338333338888383%




117

Good reception up to 200 miles or more!

Models T and TD Antennas . . .
famous for providing clear, stable,
interference-free reception at almost
unbelievable distances. With the
Pre-Amplifier, they give up to an
amazing 300 times gain over dipole.
Rugged, weatherproof construction.

Signal amplification without noise!

The unique, research-perfected Pre-

- Amplifier . . . the only device of its
7//?‘%“\ kind . . . an antenna- or mast-

. /\ mounted installation that dramati-
oot "IJ{ cally multiplies the signal gain
while keeping noise at a minimum.
Eliminates snow and makes signals
strong and stable. Sold as a weath-

er-sealed unit and guaranteed
against weather damage.

Middle-distance champions!

Models R and RD Antennas . . . de-
signed to give the finest TV recep-
tion to the outer service areas at
. low cost . . . America's champion
middle-distance performers. Same
quality construction features as
/ Models T and TD.

Amazing New Switching Booster Permits

of TV reception

For television that’s Switching Between Four Antennas

The new Tel-a-Ray Booster is de-
signed for areas where two or more
channels may be received with
separate antennas. It is o low noise
level, high gain booster that both
controls and supplies power for the
Tel-a-Ray Antenna system. You
switch from one antenna to another
with just one knob.

bright and clear
Wherever you are . . .

far or near

HOW TO INCREASE VOLUME AND PROFITS NOW Tel-a-Ray. anerica's mow progres.

sive antenna manvfacturer, has applied to
the FCC to operate a UHF television station
on Channel 50 . . . Tel-a-Ray’s research
engineer is keeping pace with America’s

A huge market is opened up for you by Tel-a-Ray long-distance antennas and the Pre-Ampli-
fier. With them, you can sell television in areas where it could not otherwise be sold success-
fully. Far the big, established primary area market, the Butterfly has the features needed for

capturing replacement sales . . . for building profits and volume against the strongest competi- X .

tion. These are products of the finest canstruction and appearance . . . ruggedly made of cor-  fastest-growing industry, has develaped on
rosianproof materials and unconditionally guaranteed against wind and weather damage. let  effective UHF antenna. Such progress assures
us send you full details. you finer television.

7‘{’4' 2“ ENTERPRISES, INC. p_ 0.Box 332E, Henderson, Kentucky

SM %e mm Yes . . . send me full information and descriptive literature on

[0 Models T and TD Antennas; ] Models R and RD Antennas;

- . [ Tel-a-Ray Swilching Booster; [J The Pre-Amplifier.
for full information and
INAME oot eette oo oo oot eee et eeee s oot ere et oottt se e eeae e ee et eenes et e eee et
free sales literature COMPANY ..ottt eee e ete et sae s eneeee e sosee et eeemeeee s eeeereosesera
ADDRESS ..o oottt et eeee e venae -
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TV CHASSIS AND CABINETS NEW K30 630

Pirct Pieteosince DX CHASSIS
- CASCODE TUNER

Factory wired aligned
tested before SHIPMENT

Licensed under RCA PAT.
RMA Guarantee

5149%

with HI GAIN CASCODE

CHASSIS MOUNTING

STANDARD

COIL TUNER & A BRACKETS

RCA HI-Fi 12" l?‘-; 6 50

SPEAKER COMPLETE s .

WITH FED. TAX ;

LESS CATHODE TUBE —Directly odapt-
able to colar

4 MICROVOLT SENSITIVITY ; U.H.F. This SUPER

WITH FULL 4 Mc BAND WIDTH L DX "630" 30 tube is

. : POWER PACKED FOR PEAK PERFORM-
Will perform 200 miles or better ANCE in oll FRINGE AREAS—Handles all tubes
from 16” ta 24”. Super engineered for sharper clearer pictures than ever before. Improved
keyed AGC, 15 KV output; 3 stage SYNC separator and clipper; molded plastic condensers.
New improved high voltage system. 5 hour minimum heat run at factory; high gain front and
down ta 4 microvolts; SYNCHRO LOCK: freedom fram arcing and corona leakage. Armstrong
FM saund system. Improved linearity. Phono cannection and switch on chassis.

ENCHANTING FOR YOUR
BEAUTY HOME

magnificent hand Designed specifically ta house
the new DX "630" chassis 12
inch speaker and up to 20"
tube.

These

rubbed cabinets made to
suit every taste and any
packet baak.

T

Combination 39x40x23!; Red
Antique Gen. leother Gold leot
hand tool $149.95
In limed Oak gold colored

teather $159.95
MOUNTING BRACKETS ARE INCLUDED
IN PRICE OF CABINETS

Sed posteard o te on our free mailing list.

? STRATFORD
ECONOMY } SPECI‘L V‘LUES' { U281 X2V Gen.  Crutch

:‘8‘32’(22'“_” TUNE$49.95 300 OHM w|RE Mahogany doors. .. . $89.95
41x25x213 16-207 1 UBLE 100 Assorted Resistors
Mahogany . F . ]7-9
For 247 tube ... .. é;”g 1000 F+ s - 5 I /2 to 2 watts $2.29

Blonde $10.00 additionat TV TUBE EXTRA | REGENCY
o e T 22,08 Standard Brands—I1st Quality BOOSTER ...... $19.11
b ary o T . . 21" Feuti

M Mn-\‘k~—-‘_16 :“;7' 4.95 :53 Ttectaniular’ 5 aaa0aa o0 .sgg.sg Model DB 410
TV Mbak—a4r 01 1453 13- Rectamsuinr o100 T Natiorallv krown |
a0p Ofim TV wire’ " T 20m uéﬁxﬁ:ﬂhml: O Nationally known
Fspey FALAM rinio | i & Seete For 24~ 11 | | 3 speed record

push pull output... 74.9% All tubes carry full 1 year

$24.75

Manufacturer's guarantee changer

WE CARRY A COMPLETE LINE OF "630" Component P'ARTS. We have
o full line of Radio parts. From 40% to 80% off list. Write for prices.

AIREX BRAND COMPANION MODEL
WOW WHAT A BUY. READY TO PLAY.
JUST PLUG IN.
CASCODE STANDARD COIL
4 IF STAGES
RMA guarantee on all parts. &
month guarantee on picture tube.
DX model for all fringe areas. 22
Tubes. Electrical engineers bring
you an outstanding receiver at

hard to believe low prices.

24” TV Console $299.95 —

One vyear warro'my on .
$ parts & tubes. Prices in- I7: - $174.95
$179.95 o $199.95

clude all Federal taxes.
All merchandise Is brand new. factory fresh & fully guaranteed, Mail and phone ocrders filled upon receipt of
certified check or money order of $25 as deposit on TV chassls, 200% on other items. Balance C O D. FOB New
York. Prices subject to change without notice. Prices lower than OPS Regs.

AIREx RADIO CORP. 171 WASHINGTON ST., N. Y. C. 7, N. Y.

PHONE WOrth 2-4029

17" .
20"

~ Technotes

STROMBERG-CARLSON TC19

Normal tuning procedure on these
sets is to tune for the best picture.
Sound usually comes in at its best at
this point. However, in some remote
fringe areas, best picture and maxi-
mum sound come in at different points
on the tuning dial.

To improve this condition so sound
and picture come in best at the same
point, the coupling capacitor (C70) to
the 21.9-mec trap in the plate circuit of
the third i.f. amplifier has been de-
creased from 2.2 puf to 1 puf. This in-
creases the ratio of sound to picture
sensitivity of the receiver. When mak-
ing this modification of receivers in the
field, realign the 21.9-mc trap and check
the alignment of the i.f. circuits.—
Stromberg-Carlson Current Flaghes

PHILCO 48-1001

The set came into the shop with a
very dim victure, no vertical sync, and
a loud popping sound from the high-
voltage cage. A check showed a steady
8,000 volts at the filament of the high-
voltage rectifier. There were a few
faint sparks around the base of the
1B3-GT. We cleared these up by re-
moving the unused pins from the recti-
fier socket. The original troubles re-
mained. Finally we checked the high-
voltage filter resistor and found it open.
We soldered a l-megohm, l-watt re-
sistor, across the old one and the set'’s
performance returned to normal. We
shunted the old resistor instead of re-
moving it, because the filament leads
are very brittle and break easily.

Another odd trouble in the same
model was loss of vertical deflection
caused by a shorted vertical-deflection
coil. When the C-R tube was removed,
the coil showed the normal 30-ohm re-
sistance. Replacing the tube caused the
short to return. We found that the
tube pushed the 1,000-ohm shunt re-
sistors against the deflection coil which
is grounded. A few strips of fiber were
interposed between the resistors and the
deflection coil windings and held in place

| by a few dabs of cement. After the coil

was remounted on the picture tube the
deflection was normal.—H yman Hernan

ADMIRAL 20A1, 20T1, 21A1

If the Y%-ampere high-voltage fuse
blows after the set has warmed up, look
for a thermal short between heater and
cathode of the 6\V4-GT damper tube. In
these and several other models, the
cathode is nearly 400 volts positive
while one side of the heater is grounded.
—Leonard Pfeiffer

ADMIRAL 6TO6 (CHASSIS 4A1)

The set was dead and the B-battery
weak. Replacing the battery did not re-
store the set to normal operation. The
bias resistor was charred and open. A
careful check showed a break in the in-
sulation on the B-plus battery lead at
the point where it entered the chassis.
The resulting short circuit burned out
the bias resistor. After replacing the
resistor, we installed a rubber grommet
in the hole where the battery leads pass
through the chassis. This will prevent
future troubles of this nature.—Cecil
Harrison

RADIO-ELECTRONICS for
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Sensational TV

| CROSLEY RECORD CHANGERS
Turntable mats sometimes curl or
TV become loose on the R-201, 10-101 45-
r.p.m. record changers. To repair, re-
move the original mat by using either
!) . kerosene, gasoline, or methyl ethyl
ead-tn

ketone as a solvent for the original ce-
ment. The changer manufacturers use
W =
vere
Only

| BARGAINS!
different types of cements, so it may § Rocket
be necessary to try more than one of YAGI

the solvents named above to find one
which will loosen the cement sufficiently 5 ELEMENT TV ANTENNA

Excellent Pictures in Fringe Areas
HIGH GAIN. Clcearer, sharper,
PERFEC) PICTURES IN FRING
mterference from phosts and noise due (0 a ditective

to permit the mat to be removed.
Clean the turntable thoroughly, be-

steadier  pictures.
REAS. Miumum

$14.30 per 1000 ft. : . : " : o
P ing caxe‘ful that the finish on the ;;‘r-;;r-gmrc;{(;“ :t;'?l::“:\l:‘CLI::,:LE:?{?I‘.I%E’:;:';;:“Iw,li‘l
I3 o PR A Mu naulatar
A R cT | Chdngel 18 nOt ln‘“led by vthe solvent. I‘!’r‘l‘)gl((hyl:‘badtl’l‘l)mgal strol nm..lfl Exclusive duu:.u ln‘&hl
NOW ... BUY DIRE Install a new mat, part No. 146507-8, | [ chimh brevens storia thrning or Satfink uirier’ a2
FROM THE by applying methy! ethyl ketone to the U et o }:&‘i’;e'?f'\'v'.".u.‘izd"é.?.{":..f:“.':};s:ir.‘.:;(;;;‘;
underside until the entire surface is | Loty e aomed ™ Sust °sf3.',','g elemiania i
. e and tighten wing nuts, Sim ck
MANUFACTURER tacky. Place the mat on the turntable carv." Availible. for auy chanmel Righ’ or “ow vand!
and weight it down over the entive area | | $"ii5°5 $7.95 cacn «S¥ek%6 $6495 cxcn
C
All Brond N 550 of until the cement is thoroughly dry. ‘ Channcls §3 Q5
ran b ofin The above chemicals may be obtained EACH cm«\\n, requlrvs a DIFFERENT Yagi. When
ier N H Ordering specify exact channel number desired
Wire At A Tremendous from any supplier dealing in solvents. SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS

—Crosley Service Bulletin
DU MONT TV SETS

Sometimes the picture gets snowy
after the set has been operating several
hours. Check all tubes and components
in the video i.f. strip and video ampli-
fier. If all components check good, open
up the Inputuner and check the 10,000-
ohm resistor in the plate circuit of the

Rocket DIRECTRONIC
MOTORLESS
TV ANTENNA

360°
/ Electronically

. Switched Beam

® No Motors

® No Roof
Orientation

® No Electric

owe!
® No Ghosts

Saving! Tested and Proven

For Better Reception . . ..

Our Most Popular Item . . .

You Never Need Pay Any
More . . . Vinyl Plastic

Insulation. A s R
6J6 r.f. amplifier. This resistor some- W element.
times increases to several times its orig- i‘““.hl;":"l""‘
ORDER NOW . . .. inal value, thus reducing the gain of :',",’ ":':'.‘;'.,D{n?o.nf
the amplifier. The HIPA
. . . 5 g molded insu-
We Ship This trouble originating in the front | ax-noe Direc- lator 18 a ma-
$15.90 treme tenslle

end can sometimes be detected by the
fact that the low channels are snowy

Prepaid Anywhere

| weiather or temperature, hellher merhanlullv or

in th and the high channels come through ‘ xl;(;l\rﬂifa:lr\v Included in the AX-399 ¢‘'Servicemen's
n s 18 hl-tensile aluminum alloy elements

Directronic Beam Sclector

United Stotes. effect is probably caused by the higher Universal U Clamps for masts to 115°

with fair]y gOOd Signa] St!‘ength. This 1 set of connecting stubs (3)
| 75 feet of Tri-X Cable

1 stacked arra¥ per carton

frequencies being bypassed around the

i . . - . .5 irectronic, 6 element Single .. ...... $ 9.08
Order in Reel | r.f. circuit by the stray wiring capaci- 2?\5-;3"[’:')?!“;‘:(:1:‘;lc; ffﬁff(f%en:"'%&ckm. ez
. . AX-39 Directronic, element Single ........ K
Lots Only . . . tance and interelectrode capacitance of AlL above antemna prices include Tri:X Cable and
S sw

One Reel the GJG‘_.Ja’ncs T' S‘"'lt,L SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS
) B!Jzz IN- v SETS . Rocket ALL CHANNEL

The Minimum | An annoying noise which sounds like o CONICALS
Each Reel 1500 intercarrier buzz sometimes occurs on . - This sturdy, all-aly.
e | split-sound and intercarrier models. In K ntenna 18 denitned

l for broad-band recey

Feet. ($21.75) several instances, this trouble has been tion on all TV hine

traced to ineffective grounding of the ) Gain. 4 to 1 front i)
outer coat]ng on the plcture tube caused tional. Mlxlmumullgn-l to noise ”r:u-z)"forua-‘-e"uffﬂ

N by bent or missing grounding springs. plete with a1 Rurdware-iees mast. o e
L A This trouble can be cleared up by pro- St AYray Wil Fie feas 011100130008 Sk

ridin od ion SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS
MANUF. & DISTRIB. CO., INC. viding - a good connection between
25th Sb. o Anaeles 58. Calif ground and the outer coating of the IVar 0D rcotedy 3¢ ertmped
0 ee alcotoed g
ZLZCRECSE OIS tube.—Arthur D. Marikle Mast Steel (Dusteoteds 10/ e
Mast Steel (Zinc plated) 107 . 5
T — E == PHILCO 1256 COMBINATION ?;'“‘c‘;‘oﬁ?.'.‘:‘&fr“’ﬁosﬁﬁ 133'/': °.‘.’..‘f".‘.°.‘.'f’.'.'.".“.".sc '?«f
. The set required frequent retuning as : ?Wl‘:&'ﬂ?’ W ;,k;h'l;,; 10 iie S i’.i;nf' :?
it warmed up. The oscillator tube, volt- Twin | oad 300 Onm =5 /80 un—'l/'zé's't}a'n'd‘ed <
ages, and components were O.K. Since DUl SKipave: Assembly for stacking | o s
. . . G Li 7/ 18—8t: ded 300 f! 1 4.9
Please be sure the trouble was obviously in the oscil- Alrostors TV -Linhtaingy oiranded 30 o o
lator circuit, we took a chance and CnaTngy St Complete with Straps
) , ) : e P T enire i20
ripped the mica trimmer off the oscilla- Guv Wirecaivanised— strand £ 20
¢ f' 5 - = Guv Wire—Galvanized—11 slrxmd =20
o mention tor section of the main tuning gang. Bognters—Anchor—101-75 ... 0 L .
This trimmer was replaced with a new | S Srew Insuiator i for 390 onm- 3333 &
Strap Clamp  Stand-off Insulators—3~...... $8.50 ¢C

ceramic trimmer solidly mounted on the e e =

RADIO-ELECTRONICS | | frame. After retuning the oscillator, | | J7"""acl BHices wo " Elevelhls oo ™" *

the set worked fine. shipping charges on receipt of goods. 250, Deposit
. on C.0.D. orders, please. Money Back guarantee
Apparently a thin film of wax had For Faster Service, Address Desk RE-2

formed on the mica of the original
trimmer. Heat melted the wax and
. caused a change in oscillator tuning
advertisers capacitance. This service hint may well OF CLEVELAND

be applied to any set which has the THE HOUSE OF TV VALUES

same symptoms—David Gnessin
ymp —end— Delco Building e Cleveland 3, Ohio

when writing to
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BE "ECONOMY-
WISE" WITH

odd 10% for orders under 10 tubes.

All tubes listed below carry & month Guarantee—exception only b
sensationaliy low prices, these tubes must be ordered in quontities [

GREYLOCK

TERRIFIC

TUBE BUYS!

urnovts ond breckoges. At these
f AT LEAST 10 ASSORTED TYPES
All individuolly boxed in ottroctive Greylock Cortons.

L4 6AT6  6JSGT  12AUG
1S5 GAUG  GJIGT  12A8GT
s GAV6 654 12BAG
U5 6BAS  BSKIGT 12F5GT
304  GBEG  GV6GT  12BEG
34 6C4 _ GW4GT 2525
5Y36T  605GT  6X4  35W4
GALS 606 6XSGT  3525GT
6AQS  6CB6  12aT6 11723
YOUR NET 4 9 c
COST EACH
V2 6BC5 _ 12AX4GT 125Q167
5U4G  6SATGT 12BAT  2526GT
6AB4  GSLIGT 12J5GT 35Y4
6AQ6  12AL5  1207GT 5085
6ASS  12AV1  12S8GT
YOUR NET 6 9 c
COST EACH
1LAG  INSGT G6BHE  6J6
ILNS  1X2  6BJ6  6SGT
YOUR NET G
COST EACH 9 1At

024M  GARS  12AUT  35B5
1R5 GRIGT 12AV6  35C5
174 §SQIGT 12AX7 5005
354 6SNIGT 12SK1GT 50L6GT
5X4G  GU4GT  25L6GT
YOUR NET 5 9 C
COST EACH
1LC5  6BAT  1A7 12K8GT
6AG5 6BQ6  TES 12SA1GT
6AK5  6T8 N 12SNTGT
6AKE  6Y6G  IXT 25BQ6GT
YOUR NET 7 9 Cc 35LeGT
COST EACH
12841 GACT  14c5 107
1978 32L1GT  1ATGT
YOUR NET 9 9 c
COST EACH

| SPECIAL! 6AR6

. 07
szﬂ

SPEAKER SPECIALS

Permanent Magnet—Alnico No. 5 Slugs
R . .88 oz......91.09

3° M

4% or 3% PM.

@~ M

8"xo~ PM

8 "M

0" PM

12" PM. KB

AUTO SPEAKERS
7Va" 4-ohm dynamic less output. . ........ $2.19
TA" PM less ocuthut. ... .- e e 4.

4 ELEMENT
~  CONICAL
4 ANTENNAS

Constructed of re-

/“/ inforced butt seom

oluminum elements and strong steel cross bars;
ruggedized insulotors.

SINGLE Order #P-003 .............--:-: $3.99
STACKED Order 7£P-004 .. $8.29
Extra elements for conicals moko fan-flector type.
P-009 Low Band Elements, each .49¢

P-010 High Bond Elements, each ..35¢

CHIMNEY MOUNTS #E-1585....... Only 99¢

TERMS: Net C.0.D.,
F.0.8. New York City.
25% Deposit on all
€.0.D. orders.

115 Liberty Street -

GREYLOCK "BONDED" ELECTROLYTIC

CONDENSERS

Guaranteed
Fresh Stock

med DC Net e,
16 ISO .29
24 .150 .35
30 150 .35
150 .39
20 x 20 . 150 ... .39
20 x 40...150 .39
30 x 30. 150. .44

O $ OF 10 Vguu ASSOR‘I’MENT

. DC Net each

40 x 40. I50.

§0 x 30. .1S0 .45
8. .....450 .29
8 x8.. .45 .49
16 450 .39
30 450 .44
40 450 .49

Above prices are for minimum quantities of 10
asstd. condensers. Deduct odditionol 10% dis-
count in lots of 100 assorted condensers.

WHILE THEY LAST!
FAMOUS MAKE TV BOOSTER
List 32.50—Order # @-001 16.95
FOR ADDITIONAL VALUES:

Radio Homs, Radio & TV Servicemen, Electronics
Expsramennrs—wrne for Greylock's Great New

Cofclo%
valves for vou!

=i Trunted Nama

i Bodwm!™

GREYLOCK ELECTRONICS SUPPLY CO.
New York 6, N. Y.

crommed full of money-saving

PARTS

wish to construct.

LISTS

Bills of material for most of the pieces of equipment
described in RADIO-ELECTRONICS construction ar-
ticles are on hand at all radio parts dealers and dis-
tributors who sell the magazine. See your dealer for
a complete parts list of any of this apparatus you

People

Charles H. Grif-
fith was appointed
general sales man-
ager of the INTER-
NATIONAL RESIST-
ANCE Co., Phila-
delphia. He will
continue his duties
as manager of the
Radio Sales Divi-
sion. In his new capacity, he will co-
ordinate the activities of all sales divi-
sions throughout
the IRC Organiza-
tion.

C. H. Griffith

William Carlin
was appointed
manufacturing
manager of the
Cathode-Ray Tube
Division of ALLEN
B. Du MonT LABORATORIES. He was for-
merly assistant manufacturing mana-
ger of the Division. In his new
position, Mr. Carlin will head the
manufacturing activities of the divi-
sion.

Harold S. Stamm, former ad-
ministrative assistant to the adver-
tising manager of the RCA TuBE
DEPARTMENT was
promoted to the
position of mana-
ger of advertising
and sales promo-
tion of the depart-
ment. He succeeds
Lawrence LeKash-
man, who resigned.

W. Carlin

H. S. Stamm
Robert L. Wolff

was promotedtothe
position of direc-
tor of products en-
gineering for the
CENTRALAB Divi-
SIoN OF GLOBE-
UNIoN, Milwaukee.
He was formerly
chief radio-electri-
cal engineer.

R. L. Wolff

Lawrence LeKashman joined ELEC-
TRO-VOICE, Buchanan, Mich. as vice

president. He was former advertising
sales

and promotion manager of
the Tube Depart-
ment of RCA. Mr.
LeKashman is an
enthusiastic “ham”
and the author of

many technical ar-

-

ticles, some of
which have ap-
peared in RapIO-
L. LeKashman ELECTRONICS.
Paul Hines joined WORKSHoOP
ASSOCIATES, division of the Gabriel
Company, as di-

rector of engineer-
ing. He will head
the new Workshop
Laboratory now
being built in Nat-
ick, Mass. He was
formerly with Ray-
theon Manufac-
turing Co.

P. Hines
RADIO-ELECTRONICS for



STAN-BURN

E-PARHKE

* *
* *
1«14 12 or more *
DOUBLE V 3" Dowel $2.98 $2.20
DOUBLE U %" Dowel 3.45 2.45 *
DOUBLE V ',” Dowel ... .. 3.956 2.95
10 Element Conical 3" Dowel 3.58 2.88
Folded Hi Straight Low Quick *
Rig '2” elements ... 4.285 3.28
WINDOW CONICALS 5o 4.98 3.76 »
MASTS
5 FOOT SWEDGED ........ .89 69 o
10 FOOT PLAIN 5 1.89 1.29
TV WIRE *
42 Mil. 300 OHM ., 5 .. $I1I5.95 M Ft.
55 Mil. 300 OHM ... t7.956 M Ft.
72 OHM COAXIAL . ... ... 52.50 M Ft. ¥
CATHODE RAY TUBE SPECIALS L
7J1P4 $15.00 I6RP4'KP4 N.U. 23.00
10BP4 14,95 I6RP4A .... 26.00
10BP4 N.U, .... 19.95 I17BP4A ... ... 27.00 *
(0BP4A N.U. .. 19.95 20CP4 ... 39.95
12LP4 . ... 9.95 20CP4 Sheldon .. 37.00
12LP4A 19.95 ISAP4A .. 47.95 ¥
14BP4 19.95 1SDP4A 47.95
16D P4A 26.00 24AP4A 00 73.00 4
16GP4 .. . Sngle ion traps .. .39
I16AP4A .. Double ion traps .59 *
CHASSIS 630 K38 VIDEO.......... $139.50 *
OPEN FACE CABINET............ 39.00
TRANSFORMERS DEFLECTION YOKES L
*

Cosine Ferrite Todd
Yoke 70° ....$4.20 *

These are very special | Reoutar 70°
prices while they last! Yoke . 3.88%
Condenser Specials Specials ¥
Rt e Speaker Spe .
ALL GUARANTEED ALL GUARANTEED
20x20-150 Stan Burn .41 4~ p M. .
30x30.130 Stan Burn .49 . O™ $1.64 %
20xi5%0  Sfan Burn .32 5° P.M. 1.78
8-450 Stan Burn .41 6" P.M. .. 2.41
16-450 Stan Burn .49 4 p . 3.41
4 Prong Vibrators 12° P.M. 6.33
e ) 0 each $||-’299 4 x6P.M. 2.19 %
ots o or more I.
Standard_TV AxE) 3.43
Tuners $18.96 /10" P.M. 5.48
RCA Guaranteed Tuners (with tubes)
Special, while they last .. ... ...s12.00 %

200000000000000000000000000000000000°
AUTHORIZED DISTRIBUTORS for: General Elec-

trie. Kenrad, Tung-Sol. National Union. Jewel. De
Wald. Regal. Automatic and Setchel Carlson.

000000000000000000000000000000000000 *
We carry a complete line of popular makes of radio 4

and TV tubes, at 50% discount, Also many other
special purpose and transmitting types, and all elec- *

tronic parts and equipment at lowest prices. §end us
a list of your requests for quantities and Drices.

Terms: 204, with order. Balance CON All prices
FOB. New York Warehouse, Minimum order $5.00

Write for our latest price list to Dept. RE-2
RADIO and

STAN-BURN Zemants co

(€05, THEATRE BLDG.)
1497 BROADWAY = NEW TYORK 19, M.Y.
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Every page of

"How to Sim-

plify Radio Re-

airs” is pack.

ed with on-the-

Valuable Manual Yours—F REE .':;"‘h-"’“"“'
Write today—no oblipation ideas.

FEILER ENGINEERING CO. Dept. 2RCZ-1
8026 N. Monticello Ave., Skokie, 111. (Suburb of Chicago)

Every RADIOMAN

can use these

SERVICE HINTS!

REDI-VOLT MODEL 60
PLUG-IN D.C. POWER SUPPLY
Furnishes 60 ma. filtered D.C. at 140 V.

with 1153 V A.C. input.

A thousand uses. makes building neat equlp-
ment easier. Use Tke a tube, plug into socket
on radio, amplifier, or other chassis.

Price $2.95 Batisfaction guaranteed.
Post paid U.S. A,

Z-LAB CO. Box 48, Grand Ropids, Mich.
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People

| Personnel Notes °
... Dr. Irving Wolff was named direc-
tor of research for the RCA LABORA-
TORIES DivisioN of the Radio Corpora-
| tion of America with headquarters in
the David Sarnoff Research Center,
Princeton, N. J. Dr. Wolff had been
director of radio tube research for
RCA Laboratories.
... Fred H. Garcelon and George Deters
were appointed Eastern and Mid-west-
ern sales managers respectively for
HytroN RaADIO & ELEcTRONICS Co.,
Salem, Mass., a division of CRBS.
... E. W. Merriam joined the Radio
and Television Division of SYLVANIA
ELECTRIC PRODUCTS as service manager.

He was previously service manager of |

the RTMA. Sylvania also announced
the promotion of Ralph R. Shields, for-
mer engineer for Test Equipment Mer-
chandising, to the position of merchan-
dising supervisor for the television pic-
ture tube division in Seneca Falls, N. Y.
. . . Jack C. Keith, sales manager of
Howarp W. Sams & Co., Indianapolis,
was elected vice president in charge of

| sales.

... Albert W. McCarty joined CLARo-
stat MrG. Co., INC., DoveEr, N. H. as
personnel manager. He held the same
position with General Foods Corp.

. . . George I. Long was elected vice
president and general manager of
AMPEX ELECTRIC CoRP. Redwood City,
California. He joined Ampex as treas-
urer.

... Frank C. Beldowski joined THOMAS
ELEcTRONICS INC., Passaic, N. J., as
plant manager. He was formerly with
Du Mont.

. . . Charles Penk, formerly vice presi-
dent of ALLIED ELECTRIC PRODUCTS,
INC., parent company of Sheldon Elec-
tric Company, Irvington, N. J. was
elected president. Nathan Chirelstein,
former president of Allied, was elected
to the newly created post of chairman
of the board.

. . . Nat Malamuth, sales manager of
the TEL-O-TUBE SALEs CorP., New York
City, was appointed manager of the

government contract Section, electronic |

equipment division of the Tel-O-Tube
Corp. of America, East Paterson, N. J.
... W_L. Rothenberger, former manager
of sales operations for the RCA TUBE
DEPARTMENT, was appointed manager
of the Eastern Region of the RCA Vic-
tor Division. At the same time, the
company announced the establishment
of a new Northeastern Region to be
managed by R. M. Macrae, formerly
assistant regional manager of N.Y.

. . . Arthur Richenthal, attorney, was
elected to the position of secretary of
the STANDARD CoiL Propucts Co., INC.

| .. . Dorman D. Israel, executive vice

president of EMERSON RADIO PHONO-
GRAPH CoRP., was appointed a member
of the Radio & Television Manufac-
turers Industry Advisory Committee of
the NPA for the term ending June 1st,
1952.

. . . Robert T. Leitner joined the en-
gineering staff of TECHNICAL APPLI-
ANCE Corp., Sherburne, N.Y. He was
previously with the Antenna Labora-
tory of Ohio State University.

—end—
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CONCORD
CATALOG

-

YOUR COMPLETEBUYING GUIDE
for every need in—

TV+ RADIO « ELECTRONICS

save time and money—w_xth
?}?i‘; bigger, better 1952 Buy;nlg1
Guide! Here 1s page-after-page iu
of the latest and greatest values 1;1
Television, Radio and Electronics.
It brings right to your finger tips
one of the world’s largest stocks ?
nationally-known gu:_srameed cﬁxa}-‘
' ity parts and equipment— g
and Radxos.s Pt:onos.
Recorders, Sou.nd ystems,
‘l’{:(rin Gear, Test Equipment, Fiéetc-
tronic Tubes, Parts, .Book.s. 15:1
and Tools. You find it quxckdant
easy to get whatever you nee —far
the very lowest prices. Sendd or
your FREE Concord (;atalog to a)‘;.
Have it handy for quick reference.

FREE!New 2nd Edition
HIGH FIDELITY
| || GvIDEBOOK
| \ - Lj
”

know about High Fidelity.
aa—d st N
CONCORD RADIO

Fidelity, TV,

How to bring concert hahl
realism into your home.
What makes a real Hi-Fi
Music System. How to
select custom comnnnam:
or complete ensembles 2
modest cost. Shows vari-
ous instaltations and a
complete range of hmn::s
guaranteed Hi-Fi units.

Nend jor your
FREE copy today.

CONCORD

RADIO CORPORATION
901 W. JACKSON BLVD. * CHICAGO 7

CONCORD RADIO CORP., Dept. JB-52
901 W. Jack Blvd., Chicago 7, lll.

[ Rush FREE Big, New CONCORD Catalog
» O Rush FREE High Fidelity Guidebaok

Address____

( Nome.

*
( City Zone___State__.
! W'V'V'V'V‘V'\/'\_ﬂ

)
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THE 10-POUND PORTABLE

BATTERY-OPERATED

MIDGET TAPE RECORDER

74e MAGNEMITE*

Designed by A. C. Shaney, internationally-
known leader in tape recorder develop-
ment, and built by Amplifier Corp. of
America, leaders and pioneers in magnetic
recorders since 1936 — the Magnemite*
is also a leader in its field — the first
completely portable tape recorder, powered
by self-contained dry batteries! Measuring
only 11% x 8% x 5% inches, and weighing
anly 9% Ibs., the Magnemite* represents

Your Net Pnce

Complete with

*Trade Mark Reg.

$l895°

. and y

Operate 2 sets
from 1 Antenna
with the

TeLEMATIC
ADD-A-SET

TV Receiver Coupler
SAVE

money! labor!
materials!

=

u

Qoo

e Highest efficiency transformers used.
e Operates in fringe areas.

e High pass filter action.

e No inter-set coupling.

o Eliminates soldering, screw terminal.
e Compact, mounts inside cabinet.

Sold by leading Jobbers Everywhere
Send for FREE booklet on TV INTERFERENCE

ONE JORALEMON ST. BROOKLYN 2, N. Y.

From the earliest days of Rodio .. ..
to the present ero of Television . ...

Made by Engineers for Engineers”

CORNISH WIRE €O., Inc, — 50 Church St N.Y.C.7

ease and convenience in remote recording.

Order today, or write for additional literature to:

AMPLIFIER CORP. of AMERICA -

Plece DRY BATTERIES

The Magnemite* uses inexpensive dry bat-
teries that last 100 operating hours. No
wet cells that require re-charging or special
handling.

Hew SPRING MOTOR

The governor-controlled constant
motor runs 15 minutes per winding.

Plew 2-HOUR RECORDING

This extended playing time is obtained
because of 1% in per sec. tape speed, and
the use of two sound tracks on standard
5 in. tape reels.

Hecw SENSITIVITY

Crystal-clear recordings can be made from
any distance up to 100 ft. away from the
microphone.

speed

398 Broadway - New York 13, N. Y.

\\

FEB. SPECIAL"" PORTABLFE CODE PRAC-
Tl(F SET—-USE OUTDOOI(Q—INI DOORS! Self-
contained batt. operated (2 “D' cells). Pol.
mahog. cabinet (714"x6"x4

crysml Diodes IN2
10/$6.50: 1IN23—
10,/$10.00
Radlo Navdwarc Treasure
eolone’ B o N,
scre\\n . lups,
ete. 69¢ 3 Ibs./$1.98

HS-33 Headsets . . lo-Z. 5’ cord. PL-55..%92.49
ANB-H- 1 Phone Units . . 300 ohm lmped .98
NSWITCH SPECIALS!! BPDT BAT
1CGGI S (AHID. 6A7125V: sgle. hole
e terms 49¢ 1:1/5.49
Ro ary Swll:h(N 2 deck, Va” shaft—
3 pos. DP or sp elther 39¢  6/1.98
DPDT Flush PI“! Bat Togagle C-H
ZRT1IHK2 Lum. tip. 14 mig..59¢ 6.3.25
SPDT Slide Switch . . HA l-’aV 19¢ 6/1.00

Puwcy Rhco-hh 25\\1—'!50

i '
50 watt—15 Ohm (IRC) Rh -

Ornnmcntal Metal Grille
RBEAUTIFIES ANY CABINET
OR HAFF 1! G lld l\nh. ia-

x12.-98¢;
txtA-51. 59 1'|xlﬁ—$l 39:
18x18—51.98; 18x24-$2.69:
1x24

3.7
Beautiful GOI u or SILVER
ft 5¢

Cloth

L) bt 3 98
o8B les wire = (‘klﬂ RTFFI REFE1 s
1ile .85: 1 mile (160 Iha.). . 17.50
E,perlmontal Tubes For "Test, Wesearch.
ted, 40 asstd. rev. tvmes 1.98
Rr-eltcscn-um brnnze doz.19¢ 100,1.25

ams. Servicers,
diagra
hi-imped..,

-“.

bher shoek: /s lLess housing
ﬂlumlnum Hous-nq for crystal mike
‘rube Cartons Plain white. Prices per 100

I (1x1%x234)—%1.20; GT (IL ). X3 Vg )—
51,45: pel MR LA 1.65; lurge
x2x5)—-$1.98: tra I;lrce ’4 e %61 3.59
IBARGAI KIT JUMBO RADIN PARTS
lT 17 1.8S. of CO!LS, WIKE. RE-
STORS. CO‘-DF\ISERS SOCKETS. SWITCH.
CIIAQSlS ETC ETC Sl’l[u: wt., 21 Ihs 3.95
Speaker Cones to 12~ incl. free-edge.
less voice coils. l2 :uu\ld 1.98
Speaker Repair Kit Liberal ass'tment of
Spiders, V.C. Forms, Felt. Rings, Chamois Lthr..
Cement. Shim KIT & Instruetions. ALL FOit 2.49
1'BOTH “'CONE & REPAIR' KITS!! FOR ONLY 3.95

Inel. serew type. 10 asstd .98
8—.00001 to .2mfd.

Terminal Boards
Bakelite

200—800V. Kit of 50 asstd. 1.98
Rotary Selector Switches . . Muitl-deck, multis
contact, Kit of 6 asstd l.75

Wafer Sockets 4 to 8 pin. Kit of 12 asstd

(\VRITE FOR “‘ALNICO MAGNET' SUPPI “‘HFNT)
"O'ZV SPEAKER REPAIRS SINCE 1927
Min Ord 20¢7% deposit on alt COD's
Plc'nm 'I(I:I ﬁumclem postage—excess refund
remittance with forelgn orders

l.ETITiE RADIO CORP.

67 Dey Street
New York 7, N. Y.

Another Outstonding Jobber

Almo Radio Co.

4401 Veantnor Ave., A'Ionli'g City, N. J.

950K
-C BRIDGE &
C-L COMP, KIT 519.95

hos oll 17 KITS
& INSTRUMENTS
in stock!

See EICO od on Pogem
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WANTS PROTECTION
Dear Editor:

Maybe William C. Robertson of Va.
(Rapio-ELEcTRONICS, Oct. 1951, page
125) should read what is being done in
other states by reading page 86, Rapio-
ELECTRONICS, Aug. 1951,

Licensing seems to be the best way
of protecting the owner of a TV set.
A receipt showing the parts put into a
TV set plus an itemized price for each
part and signed by the repairman
would for sure cut down large bills for
replacing a 10¢ fuse.

Enjoy reading your
sure I will continue.

WiLFrep L. Dugas
Issaquah, Wash.

magazine and

PRAISE FROM ABROAD

Dear Editor:

I must write to say how much [ have
enjoyed the series of articles “Audio
Feedback Design.” It has been the most
comprehensive treatise on the subject
I have ever read in any paper. I hope
due thanks are given to George Fletcher
Cooper for the series.

For me, the November issue was out-
standing as it contained full details of
the Ionophone—on which some of the
London daily papers had printed some
very sketchy details only this week.
Apparently the inventor had given a
demonstration here in England during
the weekend. The only knowledge I
gained was that the speaker unit con-
sisted of a glass tube which “had a
blue glow which changed to pink on loud
passages.” This was fixed to a horn
ten feet long with a mouth four feet
square. I had tried every known source
to get more details without any real
success, when, (I might have known it
all along!) Rapio-ELECTRONICS arrived
with the full details and the promise
of more to come!

I take three American radio journal
by subscription (including an audi
specialist) and two British, but ther
is no doubt, your paper has the rest
beaten to a frazzle, both for audi
and in the wider field of electronics.
It is a happy combination of theory
and practice in the most practical form.

Epwarp T. Lea
London, Eng.

FAVORS CONVERSIONS
Dear Editor:

Just finished reading Mr. Lechtreck’s
letter and am not happy to think that
any one would want to hurt so many
people by asking that you drop the TV
Conversion material. T find that there
is more demand now than ever before.
I would rather have a suit that fits
than a mess of hit-and-miss schematics
that make you spend a lot of time
wondering what is wrong with the ar-
ticle and how to fix it. Keep on printing
all you have for a lot of us are slow
but sure.

T/ScT. JAMES E. WOLFE
Harbor Field, Md.

RADIO-ELECTRONICS for
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DR. VAN DEN BOSCH WRITES

Dear Editor

I have received a number of letters
asking more information on certain
points in my November article on the
use of ultrasonics. The following will
answer most of these queries:

The frequency most commonly used
is 1 megacycle, though some manufac-
turers have included a supplementary
frequency of 3 me.

The tank circuit of the oscillator
shown in the article consists of an in-
ductance wound on a 2-inch form with
60 turns of No. 14 (smaller sizes will
also do) wire at the rate of 10 turns per

BRASS FRONT PLATE
FRONT

QUARTZ XTAL-SILYER COATED
// ON BOTH SIDES

INSULATING CEMENT  AING OF INSLLATING MATERIAL (EBONITE)
Fig. 1—Transducer for hody application.

inch. The copper wire need not be
silvered but it is advisable to have some
form of slider to adjust the number of
turns (on the spiral tuning principle)
for the maximum oscillator output. A
60-uuf variable capacitor bridges this
inductance and the transducer head is
paralleled with this capacitor.

The frequency of maximum power
output is about 1 mec if the transducer
head shown in Fig. 1 is used. The brass
front plate transmits the vibrations

with little attenuation. Drawing is
exactly half actual size.
BOTTLE WITH LIQUIDS TO QUARTZ XTAL

BE EMULSIFIED OR

SPIRITS TO BE »Ai:{D INSULATING PLATE

TRANSFORMER OIL

LA [

Fig. 2—Emulsions can be made and
experiments performed with this circuit.

Sometimes a water bath is used to
couple the vibrator head to the human
skin, to obtain a good acoustic contact.
Often it is more convenient to apply
the vibrator head direct to the body
with only a film of liquid between them.
Thus a watertight casing and a radiat-
ing face smooth enough to make inti-
mate contact with the skin—even when
it is moved to and fro across it—is
required.

Since it is not essential to obtain the
highest possible ultrasonic output, insu-
lation requirements are not very severe
and a flexible cable can be used to
connect the transducer to the generator.

Fig. 2 is an arrangement for obtain-
ing perfect emulsions (o0il and water)
or for aging wine o1 other applications.
The drawing is self-explanatory. Please
note that for efficient operation the
air space indicated is essential.

F.J. G. van pEN BoscH
Antwerp, Belgium
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MONEY GOES
A LONG WAY AT

Individually Boxed and Guaranteed
1.32% 747 119
144 7K7 ... .- 1.1
76| 707 1,19
79| IN7 2
‘851 707 8
86| 777 119
2.49| 7va e
1.09| 724 1]
1.39112A6 T
88| 1248 86
1.49| 12ALS it
.76 | 12AT6 86
591 12AT7 109
1.09 | 12AU6 89
81112407 98
.66 112AV6 =
74l12av7 1.24
1.39 | 12AX7 -]
1.69 | 128A6 24
1.19]| i2BES 1
1.19] 12H6 .79
881245 9
76 {1207 &
.76 | 12SA7 &
9912847 78
‘99 | 128K7 e
89 | 125L7 09
76| 125N7 109
.79 1 12807 158
119l 1aa7 103
AN 1.03

Terms: 20% cash with
order, balance C.O.D.
Prices F.O.B. N. Y,
City Worehause.

Min. order $5. (Allow
for postage}. Prices
in this ad supercede
all others published.

List

foctory pack

Price

$47.50 umiTep
1]

630 TV Chassis
Wodds Fingat
TV RECEIVER

The New and Improved Super Fomo
6307 T.v. Chassis, is 0 30 tube high t,xua‘;s
television receiver {inctuding 3
ﬁers.) manufactured under license by the
Radlo Corparation of America. This chassis
is the standard by which all other T.v
chassis are measured. .

Standard R.M.A. Guaranteel FREE replace-
ment on all defective tubes and parts.

FEATURES: » Fyj channe!
criminator-type Fm sound
picture brilliance * AFC horizontal hold «
Keyed AGC » Stabilized vertical holdo 9 3
s'agfs sYnc. separator and clipper ¢ Ayto-
matic brightness control « 4 pmc band width
* Highest quality parts

coverage * Djs.-
system * Improved

f 177, 197, .+ 24" Tubes. Per-
fect far Fringe Area Reception.—Will wark
where most sets fail 1o aperate.
Vv.’iﬂj Mi'Goin stondard coil tuner and R.C.A.
Hi-Fi 12” Speaker complete with knobs and
hardware. Camplete with Fed.s 50
;a;es Paid. Less Cathode Ray ]4].
ube -

630 DX Chassis—Extro
areas.. Con be operated without booster or
complicated antenng Complete with Fed
Toxes Paid. Less Cathode Ray Tube 5151.56

C!\cssis Mounting Brackets
with chassis

power for fringe

when ordered

$4.95

hanger
Series 100

12, 10 or 7 ;
re nch
(c;(ds ot 3315, 45 or

8 M. N s
M. New
carefully lowm:pmd'e

played record

ed and seq!

QUAN y
Uk pricers 52479

STEVE-EL ELECTRONICS CORP.

61 Reade St., New York 7, N. Y. COrtlandt 7-0086
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T
Mandl's

Television
Servicing

® gives you detailed, illustrated
trouble-shooting procedures for
every flaw or fatlure you're likely
to encounter.

A COMPLETE MASTER INDEX and separate
lists of trouble symptoms for each circuit defect
make it easy to locate any particular trouble and
the exact procedures for correcting it. Unusual,
hard-to-find flaws as well as all common trouble
are dealt with.

THE LATEST CIRCUITS are explained and il-
lustrated, including rervicing techniques for UHF
and VHF.

ORIGINAL PHOTOGRAPHS show actual
symptoms that appear on the TV screen when
defects occur. Hundreds of circuit diagrams, il-
lustrations of station defects, scope patterns. and
other illustrations aid in the identification and
locadon of circuit faults

and these are only a few of the features that
make this the most helpful, practical, and
complete service manual yet to be published.

Are these outstanding
radio & TV aids on your
working reference shelf?

Radio and TV Mathematics

by Fischer. Step-by-step solutions for hundreds
of typical problems, arran, under radio and
electronic headings for quick reference. Shows
what formulas to use, what numerical values to
substitute, how to solve each.

Television for Radiomen

by Noll. Very clear, non-mathematical explana-
tion of all principles and full instruction on
installation, alignment, adjustment, and trouble-
shooting.

Television & FM Antenna Guide

by Noll & Mandl. A basic course on theory plus
s complete handbook on all types of antennas
and installation procedures.

Movies for TV

by Battison. Practical information on all equip:
ment and experienced advice on the do's and
don'ts of making newsreels, commercials, fea-
tures. titles, special effects, cartoons, etc.

SEE THEM ON APPROVAL

The Mocmillan Co., 60 5th Ave., N. Y. 11

Please send me copies of the books checked.
lu;vgl either remit in full or return the books in
ays.

O Mandl's TV
Servicing $5. (prob.)
[0 Radio & TV Math.

|
|
i
i
|
I seas
|
|
i
L

sesesrsnes

Signed ...

Address ..o

wsssesesecasracssesctsessnes

O TV for Rodiomen

$7.75

O TV & FM Antenna
Guide $8.25

3 Movies for TV $5.00

sesesestsensssssscsnennsrs
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ADIO SCHOOL

DIRECTORY

ATTENTION...

A NEW departinent of the DON MARTIN 8CHOOL
OF RADIO AND TELEVISION ARTS AND
SCIENCES . . . for instruction and training in—
TELEVISION —tncorporating:

Production: Wrlting, Directing. Producing. Actlng.

Staging, Lighting.

Engineerlng: Transmission, Iteceiving, Camera and
Studlo. Operation. Theory of Vldeo.
Pickup and Reproduction.

Approved for veterans.

THE DON MARTIN SCHOOL OF RADIO
AND TELEVISION ARTS AND SCIENCES

1655 No. Cherokee, Hollywood 28, Calif. HU, 23281.

RADIO ENGINEERING

DEGREE IN 27 MONTHS

Complete Rodio Engineering course including Telev..
u. F. and F. M. Bachelor of Science Degree aolso
in Mech., Civil, Elect., Chem., ond Aero. Eng.; Bus.
Adm., Acct. Extensive campus, modern buildings,
well equipped lobs. Low cost. Prep courses. Personal-
ized, procticol instruction, Founded 1883. Plocement
service. Growing shortage of engineers.
Prepare now for unlimited opportunities
ohead. Enter September, Jonuory. Moarch.
June. Write for cotolog

" TRI-STATE COLLEGE

ANGOLA., INv.

2422 College Ave.

les —
(3#) RADIO ENGINEERING
FM—Television—Broadcast

Police Iadio, Marine Radio. Radio Servicing, Avia-
tlon ltadio and Ultra High mobile applications.
Thorough training in ali branches of Radlo and Eiec-
tronics. Modern Lbon(orlu and equlpment. Old es-
tablished school. Ample housing facilitles. 7 acre
campus. Small classes. enfollments limited. Our
graduates are in demand. Write for catalog.

Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE
Dept. € VALPARAISO, INDIANA

‘TELEVISION

Big demand for graduates
B.S. degree in 27 mo. in rodio including TV engineer-
ing—VHF, UHF, AM ond FM. New TV lab. Over
$100,000 worth of equipment. Also new modern
physics lab. Intense specialized course includes
strong basis in mothematics, odvonced design in
radio ond in TV.
Hundreds of young men eoch year are earning engi-
neering degrees in this recognized institution. Start
any quorter. Mony earn a0 mojor port of expenses n
this industriol center. Low tuition. Competent in-
struction. Thorough, intense, proctical progrom
Also B.S. degree in 27 mo. in Aeronautical, Chemi-
col, Civil, Electricol and Mechonical En ineering.
Approved for veterons. Enter March. June, Sept. ond
Dec. Send for free catolog. EAROLL NOW

INDIANA TECHNICAL COLLEGE

1722 E. Washington Bvd., Fort Wayne 2, Indiana

AUDIO (SOUND) ENGINEERING COURSE
HOME STUDY TRAINING

Prepare yoursell, in your spore tHims for o BIG
PAY JOB a: an AUDIQ EMGIMEER. Froctical,
wasy-to-understand lessons, writhen by motionally
racognited Audic Enginears ond Edutators,
Prapors for o SUCCESSFUL CAREER in the TEL-
EVISION, RADIO, DISC AND TAFE RECORD-
ING, ELECTROMICS AND MOTION PICTURE
THDUSTRIES.

Training will not interfers with present smploy-

ment.

. EARM WHILE TOU LEARMN

WRITE FOR COMPLETE DETAILS—TODAY
B. M. Kiekner, D.5c.,Fh.D,

reanidaml
HOLLWOOD TECHMNICAL INSTITUTE

33159 Cohuenga Bomlevard
Hollywood 18, California

/ '6?/ ELECTRONICS and RADIO

\ Engineering Loboratory and Classroom
Vi Troining. Doy and Evening Closses

B

for illustrated Cotalog

ELECTRONICS INSTITUTE, Inc.

21 HEMRY, DETRQIT 1, MICH

RADIO and TELEVISION
ELECTRONICS

Thorough Training For Men
and Women in All Technical Phases
New Classes ( oy & Ere.) Start MARCH 3. 1952
FREE PLACEMENT SERVICE FOR GRADUATES

For Frec Catalog Write Dept. RC-52

RCA INSTITUTES, Inc.
A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YORK 4. N. Y.

You can’t beal

Radio-Electronics

SJor complele coverage of

RADIO, TELEVISION and AUDIO

RADIO-ELECTRONICS for
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BEGINNERS NEGLECTED?

Dear Editor:

I wish to take this opportunity to
congratulate your editors on the swell
job they have done with Rapio-ELEC-
TRONICS. It has been a pleasure to follow
the progress that has been made with
this publication over the years and sin-
cerely say that in my opinion they de-
serve a “Well Done.”

The only thing that comes to mind in
constructive criticism is the suggestion
that, personally, I would like to see more
articles of an elementary nature pub-
lished. The idea behind this thought is
to cater to the beginners in radio. These
groups are the potential readers of to-
morrow and we are neglecting them
today in the technical magazines.

Dr. WiLLiAM H. GRACE, JR.
Bronzxville, N. Y.

ALL KNOWLEDGE USEFUL
Dear Editor:

A letter from Mr. Robert O. Barg
states that in his opinion articles on
electronics in medicine, Geiger counters
etc., are wasted space.

It may be of some interest to you to
know that since 1939 I have been filing
all articles——including the above-men-
tioned—in loose-leaf binders, whether
they were of interest to me at time of
issue or not.

This year I began servicing therapy
equipment and have found some of these
articles of great value to me. Perhaps
next vear I may need the information
already filed on Geiger counters. I
thank you for the variety of subjects.

May I however make a suggestion?
Why not spread out your many ads so
that each article, or at least the main
subjects may be removed from the mag-
azine without finding another good sub-
ject on the back of the page?

W. G. McKay

Moose Jaw, Saskatchewan.

LEE DE FOREST WRITES

Dear Editor:

I have read with keen interest your
editorial “Is the Vacuum Tube
Doomed?” in the December issue. I
think you have handled this situation
with much wisdom and foresight.

I would be among the first to admit
the advantages of the transistor in all
situations where considerations of size
and everlasting life are dominant. Not
having had any personal experience
with the transistor as yet, I am unable
to compare its noise quality with that
of a corresponding audion tube. I
would judge from what I read that the
transistor is much more noisy.

You justly point out that for many
vears to come vacuum tubes by the
millions will be in demand, and when it
comes to high-power transmitter appli-
cations, I see as yet no possible com-
petitor to the three-electrode tube.

You are quite right that the name
“transistor” is not a popular one. I
think your suggestion of “crystron” is
an excellent one.

LEeE oE ForesT
Los Angeles, Calif.
—end—
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Heavy op experfente—ffghr on theory ?

A ‘‘different” technical book!
BASIC RADIO COURSE differs from any
other technical book on tundamentals,
Every chapter_is spiced with plenty of
good laughs. That makes learning casier
—and makes what you've learned stick
longer. Any sound educator will tell you
that! There's one other point where this
book ditfers from high-domed, straight-
laced technical books—the price! It gives
you all the information any other book
does—at a fraction of the cost. Get your
copy today! Gives you a clearer under-
standing of the theory behind your work.
TWENTY-SIX BIG CHAPTERS
Covers:—Electron Theory * Ohm's Low ¢
Resistance * inductonce ¢ Copocitance ¢
Reactonce * Impedance * Resonant Cir-
cuits *+ Transformers * Tubes * Sound ond
Loudspeakers ¢ Power Output Stage *
Voltage Amplifiers * Demodulating the
R.F. * Selectivity * Oscillators * Service
Techniques * Many other important sub-

Basic Radio Course by JohnT. Frye

125

Answers all your questions on
fundamentals from Ohm's Law
to advanced service techniques

Completely o Humorously o
Economically
176 Pages 120 Illustrations

Only S2.25

Popular writer, John T. Frye, himself a

25-year veteran in servicing, clears away

every bit of haze that may cloud your

knowledge of why tubes, capacitors, re-

sistors and other components act as they

do in radio circuits. He packs every

single chapter with the kind of informa-

tion that will make you know and un-

derstand what you're doing instead of

just guessing or following formula.

Order your copy from your distributor or
MAIL THIS COUPON TODAY

Radcraft Publications, Inc., Dept. 22
25 West Broadway
New York 7, N. Y.

1

1

3

! My remittonce for $2.25 is enclosed. Please send
+ me o copy of Book No. 44, BASIC RADIO
: COURSE postpaid,
]
]
1
'
1
]
'

NAME_ - =

STREET.

MDFLCD

LIGHTNING
ARRESTOR

IT'S THE LOWEST PRICE
UNDERWRITERS' LISTED
ARRESTOR ON THE MARKET

LIST PRICE
ORDER FROM
YOUR NEAREST

PARTS JOBBER 9 u

e e s

TELLS HOW
I v TO SOLVE
E TV TROUBLES

AND ANSWERS
TV QUESTIONS

AUDELS TELEVISION SERVICE MANUAL
covers T.V. information at your finger ends,
Shows good receiver adjustment and How to
Get Sharp, Clear Pictures, Ilow to Install Aerials
—Avoid Blurs, Smears, Interference and How
to Test. Explains Color Systems and Methods
of Conversion, IT PAYS TO KNOW!

l Over 380 PAGES & 225 ILLUSTRATIONS

explaining operating principles of Modern Tele-
vision Receivers;

1001 FACTS
19 CHAPTERS

Placement of Tele-
vision Receivers—
Recelver Controls;
Test Patterns & Ad-
Justments—Televi-
slon Interference—
Interference Traps
—Television Anten-
nas & Transmiasion
Lines—Master An-
tenna Systems—
Antenna Installa-
tion Procedure—
Television Broad-
casting—Televislon
Recelver Funda-
mentals—Clrcult
DescriDtion ot 'I_;y‘ll-
cal Recelver—Tele-
vistonPicture Tubes
=—Projection Type
Recelvers-—Televi-
slon Testing Instru-
ments—Television

rvicing—Trouble

Just Out!

NUAL

INETALLING
TROUDLE-SHOOTING
RERRIRING

‘2

PAID

8hooting — Color Televislon — Television Terms.
- 7 DAYS FREE TRIAL

GET THIS PRACTICAL ASSISTANCE FOR YOURSELF

== = == s == MAIL COUPON TODAY = = = = =

AUDEL, Publishers, 49 W. 23rd St., N.Y.
Mail me postpaid for 7 Days examination

AUDELS FELEVISION SERVICE MANUAL (Price $2).

i 0. K. | will mail you $2, otherwise | will return book.
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SPECIAL!!
6 TUBE AC-DC KIT
At Last! A low-priced kit designed for
high sensitivity, excellent selectivity and
good tone quality. Uses 25L&, 25Z6, 65Q7,
6SA7, 6SK7, 6SK7 in an easily constructed
circuit. The 6 Tube Kit is shipped with all
parts, including punched chassis, resistors.
condensers, coil, sockets, PM Speaker,
hardware, etc.
And at a closeout price of only $6-95
X162 less tubes and cabinet
X183 Extra for matched set of
six tubes for kit $3-25
S TUBE AC-DC SUPERHET KIT
Five tube superhetervdyne kit, A.C.-D.C.
contains all components required to con-
struct this latest design, highly sensitive
superheterodyne broodcast receiver com-
plete with black bakelite cobinet {ex-
cludes wire and solder) Price $7.95
Extra for a kit of 5 tubes (12AT6, 12BAS,
12BES, 35WA, 50CS). Price $3.25.
YOUR MONEY
RETURNED IN FULL—

if the New Regency Television Booster fails to
imProve your Ilelevision enjoymenti Bring your
picture out of the snow and reduce interferencet

®* Push-Pull Neutratized Iriode design ossures
high gain without adding snow.

* No externol impedance molching devices
required.

* |nductive tuning assures same high-goin wide-
bond operation on oit channels.

* Single knob tuning control.

¢ Underwriters approved with 90 day RMA
guorantee.

LOWEST Price—ONLY 519-11
MODEL NFRD—RADIO NOISE FILTER
If it doesn’t work, send it back!

We obsolutely guorontee that our Model NFRD
will eliminote all line noises when properly con-
nected to radios, television sets, short wove sets,
motors, electric shavers, refrigerotors, vibrators,
o'l burners, tronsmitters, ond all other sources of
interference, This unit will carry up to 12 omperes
or 114 KW of power and moy be used right ot the

source of interference or at the rodio.

Small size only 2'/2"x134"x4!,"”. Yery low price only
Each 51-95

A SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonoted at opproximatety 4500 cycles effectively

reducing objectionable needle scrotch without alter.

ing the brillioncy of reproduction.

Contains o HI-Q SERIES resonated circvit. Tested
by means of on audio oscillator and an oscilioscope
to give 22 db attenuotion with very low signol loss.

EASY TO ATTACH
Just two wires
Price

THREE TUBE PHONO AMPLIFIER
An assembled unit ready for instollation vsing tone
and volume control and six feet of rubber
o $2.95

{Not including Tubes)
With Complete Set of Tubes............... $3.95

PHONO OSCILLATOR
Wireless phono oscillator transmits recording for
crystat pick-ups or voice from carbon mike through
rodio without wires. Can olso be used as an inter-

comm by vsing P.M. speaker as mike.
Price {excluding tubes)................ $2 95

Grab Bag Special, 10 pounds of Misc. Electronic
Material — Transformers Condensers, resister,
wire, etc. Price $1.95 ea.

Satisfactian guaranteed on all merchandise
All prices subject to change without notice.

RADIO DEALERS SUPPLY CO.

‘R4 Greenwich St.

New York 6, N. Y.

Book Reviews

FUNDAMENTALS OF ELECTRON-
ICs, by F. H. Mitchell. Published by
Addison-Wesley Press, Inc.,, Cambridge
42, Mass. 6 x 9 inches, 243 pages.
Price $1.50.

This is a basic course for readers
who are familiar with Ohm’s law and
elementary algebra. Little math is used.
The text is clear and informal. Photo-
graphs, graphs, worked examples and
numerical problems (with answers on
last page) are included.

The first chapters describe simple
d.c. and a.c. circuits and components.
Then the subject of tubes is covered in
some detail. Emphasis is placed on
characteristic curves and how to use
them. In this connection a separate 8-
page folder provides large-size curves
of typical tubes.

Specialized tubes such as thyratrons,
Geigers, electrometers, and others, are
described. Wave-shaping and trigger
circuits are also included. The last
chapter is an interesting study of the
electronic voltmeter and cathode-ray
oscilloscopes.

STATIC AND DYNAMIC ELECTRIC-
ITY (Second Edition) by William R.
Smythe. Published by McGraw-Hill
Book Co., Inc., 330 W. 42 Street, New
York, N.Y. 6 x 9 inches, 616 pages.
Price $8.50.

This text is written for first-year
graduate students in physics and elec-
trical engineering. The reader should
have a good knowledge of calculus and
vector analysis. Various mathematical
functions are developed as they are
needed. All equations are based on
MKS units.

With each subject the author first
derives basic theory and equations.
Then he shows how to apply them to
practice. In this way he develops a
knowledge of transformers, filters, an-
tennas and wave guides, among other
subjects.

ELECTROMAGNETIC WAVES AND
RADIATING SYSTEMS By Edward
C. Jordan. Published by Prentice-Hall,
Inc., 70 Fifth Ave., New York, N.Y.
5% x 8 inches, 710 pages, Price
$10.50.

This book has been prepared as a
course for electrical engineers and
physicists. The first part is suitable for
college seniors. Later chapters are writ-
ten at a graduate-student level. There
is much to recommend the volume to
readers who wish to advance or review
their knowledge of waves and radiation.
A good knowledge of calculus and
algebra is needed. The author develops
other special material as required.

The text is outstanding in several
respects. The subject is analyzed ex-
tensively and without unnecessary
rigor. Each chapter ends with numeri-
cal problems based on the theory.

The first three chapters deal with
vector analysis, electrostatics and
magnetic fields. The next derives Max-
well’'s equations. This is followed by
material on waves along transmission
lines, through guides and from anten-
nas. A chapter on antenna practice and
design covers dipoles, rhombics, end-
fire arrays and others.—IQ

OPPORTUNITY AD-LETS

Advertisements In this section eost 3¢ a word for
each insertion. Name, address and lnitials must be
inclnded at the abose rate. Cash shoult accompany all
classitied advertisentents unless placed by an accredited
advertising ageney. No ahertisement for less than ten
worils accepted. Ten percent disconnt ~ix issues, twenty
pereent for twelve fssues. Objectionahle ar misicading
advertisements not secepted. Advertisements for April
issue must reach us not later than February 21, 195’
Radio-Electronics, 25 W, Broadway, New York 7, N.

RADIO Officers. $7,200-$10,000 ganpual earnings. lﬂn
union conditions. 6 months Radic Operating expericnce 'S
Merchant ships on FOC Lieense cince Jan., 1935, can get
ctergency FOC License to sail at once. Also experienced

SN Racdiomen with 2d elass leloulturlnh license plus
Boanonths sea Radio thme, hone. write, wire American
lhnlln Aswoelation, €10, 5 Beckman 81., New  Vork.

CO 76307

II.A\H ALL WAVE RADIO USING HEARING AMD
Send 3¢, Glen kcker. 10 East Orange Grove.
ena . Callf. °

WE REPAR, EXCHANGE, SELL, ALL TYI'ES OF
clectrical instruments. tube checkers amnd analyzers, 1lazle
ton Instrument Co. (Eleetrie Meter Laboratory), 128 Liberty

Rtreet, New York. N. Y. Teleplone —BArclay T-423¢
WANTED: AN/APR-D, mher CAPRST, CARR-T, CUTRA,
CIE-, ARC-1, ARC -i ART-14, cverything Nurplus.

Rpe luin s, Tech Manuals, Lab quality Test Eauipment.
cte. Describe, prive in tirst letter. Littell, Farhills Box 26,
Davton ). Ohio.

WANTED: TIE FOLLOWING SETS, PARTS oR
Equipment  assoeiated \\Il|l BEe-6EE Mandic- Irlklw
ARC-1; ARC-3: ARN-T; BO-342, 3125 R-8OB/ARN-5;
T-4T, -h AYR \I(T l.i & l)) alunlnr 21/ARA-9  Mudio
il RT-7 APN-UDADPN-0 B3I MG T
i un ln 'llib\ Il\l 320 BC-153R; CRT-3; SCR-

; plus all types test equipment, Top Dolllr paid. \Write:
Il(ll!l‘l(l‘ \\\I'TT 1668 Dockweiler, Los Angeles, €¢ali-
fornia

T.V. PICTURE TUBE ADAPTER—S$1.00. Instruction on
liow to build Adapter. Checks gas. cinission. shorts. Nend
make and model of your tube checker. T.V. Research, 4101
1. 139 Street, ¢leveland, Ohlo.

RADIO TEST TECHNICLANS and Radio Test Engineers
for alignment. test and trauble-shooting of conplicated
radio equipinent. These jobs require thurough theoretical
knowledge anid extensive expertcnce in practical radio. 'ay
is excellent (many technicfans carn up to $120.00 a weck!,
working conditlons are of llw finest, opportunitics for ade
sancement are good, and you'lt llke the employee henchts.
AL this plus the oppertunity to work in the finest city in
the Midwest! Write for an Interview or send resume of
qualifications to B. V. Mayrhauser. THE TURNER €COM-
PANY. 909 17th Street N.E.. Cedsr Rapids, lowa.

AMATELU RS RADIO ENGINEERING QUESTIONR
Answcred ¥ 00 Wnn Schematies 32,09, Henry Twiitmann,
R R =t Chestertiehl. Micsonri,

TV AND FM ANTENNAS. YAGIL CONICAL, BOW-TIE,
Mounts, aecessories, Lowest prices. Wholesale Supply Co.,
Lanenburg 2. Mass,

New! Up-fo-(d-af*e!

TELEVISION
SERVICING

by Walter H. Buchsbaum
Get this brand new, complete
handbook for sure-fire working
knowledge of TV installation,
maintenance and troubleshoot-
ing. Tells you step-by-step pro-
cedures for audio 1F alignment,
video 1F alignment. aligning
RF amplifiers, mixers, oscil-
lators, etc. All possible defects
classitied for ready reference,
thoroughly analyzed to show
what is wrong and why . . .
and what to do to correct the
defect. No mathematical knowl-
edige needed! Practical, author-
itative, up-to-the minute, the
perfect handbook for set own-
trainees, and repairmen.

310 pages
170 illustrations

Syimptoms of de-

fective operation
easilv recoxnized.
quickly corrected
by illustrattons,
dlagrams and how-
to-do-it faete in

1his new hook. ers,

USE IT 10 DAYS FREE

Coupon below brings you “Television Servicing"

on FREE trial for 10 days, without obligation.
Mail it NOW.

TNEN NS ERENSEENEE N RS EREOERE)

8 PRENTICE-HALL, Inc., Dept. M-RE-252

70 Fifth Ave.. New York 11, N. Y.

Send me. for 10 DAYR" FREE TRIAL, “‘Televislan
Servicing.** 1 will return it in ten days and pay noth-
Ing—or keep it and send $1.35 down (plus postage)
and $2 monthly for 2 months,

NAME..

ADDRESR

°
CITY ... ...... _STATE............ g
u
)

SAVE! ﬂend 85 a5 with this coupon,
and we'll pay postage and packing.

RADIO-ELECTRONICS for



Book Reviews

PULSES AND TRANSIENTS IN COM-
MUNICATION CIRCUITS, by Colin
Cherry. Published by Dover Publica-
tions, Inc., 1780 Broadway, New York
19, N. Y. 5% x 8 inches, 336 pages.
Price $3.95.

This is a logical introduction to pulses
for TV and radar engineers. It is a
theoretical work, but advanced mathe-
matics is avoided. Instead, the author
relies mainly on physical concepts to
tell his story. Graphs and waveform il-
lustrations are used profusely. How-
ever, the reader must know elementary
calculus, algebra and trigonometry.

The book starts with sinusoidal wave-
forms, then goes into complex waves.
Waves are considered as composed of
conjugate components, having both posi-
tive and negative frequencies. AM, PM,
FM, square waves, and many others
are analyzed. Subsequent chapters deal
with dual circuits, filter networks and
multistage amplifiers (without negative
feedback). The last chapter deals with
delay lines and includes a study of
echoes on transmission lines.

To encourage further study, appro-
priate references are listed at the end
of each chapter.—I1Q

TV _AND ELECTRONICS AS A CA-
REER, by Ira Kamen and Richard H.
Dorf. Published by John F. Rider Pub-
lisher, Inc., 480 (anal St., New York 13,
N. Y. 5%"” x 8%”, 326 pages. Price
$1.95.

Those of us who have been in radio
for a long time are inclined to forget
that each year brings out a new crop of
young boys who look at electronics with
bug-eyed awe and wonder how and
where they can fit in. This book tells
them. Analyzing the field of electronics
(and a wide. wide field it is) it gives
the background scene of television
broadcasting, AM, FM, communications,
radio and television manufacturing,
electronic engineering, television serv-
icing, distribution, and electronics in
the armed forces.

As an added fillip to whet the ambi-
tion of would-be technicians, the book
includes a chapter on ultra-successful
men in the industry. A good bit of
vocational guidance, and very nicely
illustrated.—3/C

TELEVISION INTERFERENCE. a
collection of reprints of articles written
by Phillip S. Rand. PPublished by Rem-
ington Rand, Inc., 315 4th Ave., New
York, N. Y. 813 x 11 inches, 80 pages.
Price: free to all amateurs, 25¢ to others.

The book consists of reprints of 14
articles on TVI written by Phillip
Rand, W1DBM, and published in such
magazines as CQ, ST, and Electron-
ics. In each of the articles, the author
(known to active hams and SWL’s as
One Double-Button Mike, and recog-
nized by them as the authority on TVI
prevention) describes practical meth-
ods of eliminating harmonic radiation
from transmitters, diathermy machines,
and industrial heaters.

Several of the articles also include
discussions of traps and filters which
may be used at the receiver to prevent
strong fundamentals from entering it
on the antenna lead-in or power line.

FEBRUARY, 1952

A NEW BOOK ON RADIO TUBES!

the first and only

RADIO TUBE FUNDAMENTALS—No. 45. By George J.
Christ. 96 pages, 74 illustrations. Just off the press—

low-priced book to give you such a

complete picture of the how, what and why of radio
tubes—the heart of any set. The author, an engineer
and teacher, gives the radio man the information he
wants about tubes in the way he’s accustomed to
using it. Here’s a practical book that will increase
your understanding of radio whether you're a 25-

year man or just starting out. Covers tubes from the electron theory

to a working analysis of the differ

new Gernsback Library Book as

ent types of tubes. You'll find this
valuable as your soldering iron!

Order your copy today. Only $1.00.

TWO TOP-FLIGHT $1.00 BOOKS

MODEL CONTROL BY RADIO
—No. 43. By Edward L. Saf-
ford, Jr., 112 pages. An au-
thority in the field of radio
control gives you the first
complete book on the subject,
For beginner and expert. T'ells
you what radio control is,
how it works and how to con-
siruct not only component
parts but a complete system
as well. Illustrations explain
each step.

HIGH-FIDELITY TECHNIQUES
—No. 42. By James R.
Langham, 112 pages. You've
never seen a technical book
like it! Just as he'd talk to
you across the work bench,
RADIO-ELECTRONICS'
popular audio writer telis you
how to design your own equip-
ment and how to wet top per-
formance from it. Takes the
double talk out of high-fidel-
ity work.

THREE IMPORTANT 75¢ BOOKS

Tha
Eatiadd Rap
LI

i
Y5

PUBLIC-ADDRESS GUIDE—No. 41. 80 pagcs. This
handy book shows the service technician the way
1o extra income in big-paying PA work, Covers
ingtallation, maintenance and construction.

THE CATHODE-RAY OSCILLOSCOPE—No. 40. 11
pages. A "must’ for servicing TV. FM and AM
teceivers and in amateur operation ! Tells in simple,
but technically sound language, how the ‘scope wurks
and how to use it.

PRACTICAL DISC RECORDING—No. 39. 96 pages.
Telis you how 10 make good dise recordings. Covers
every phase, theary as well as technique. A full
chapter is devoted to each component.

6 POPULAR 64-PAGE BOOKS — 50¢ EACH

HANDY KINKS AND SHORT CUTS—No. 29.
A treasury of time savers! Antennas. hower
supplies, test equipment. phonographs, amp-
iifiers. Easy reference. Illustrated.
UNUSUAL PATENTED CIRCUITS—No. 30. A
#old mine of important hook-ups. Control
circoits. detectors. amplitiers, power sup-
plies. foreign circuits.

RADIO QUESTIONS & ANSWERS—No. 31.
Answers the tough ones on circuit diarams.
amplifiers, receivers, transmitters, meters
and test equipment.

ADVANCED SERVICE TECHNIQUE—No. 32.
A "must” for the advanced service techni-
cian! Covers specialized problems of servic.
ing not usually found in ordinary textbooks.

AMPLIFIER BUILDER'S GUIDE—No. 33. For
the designer and builder of audio equipment.
Covers a variety of amplifiers with power
outputs from 8 to 30 watts.

RADIO TEST INSTRUMENTS—No. 34, Prac-
tical construction data on signal tracers,
capacity meters, portable and bench nmuiti-
checkers. voltmeters, ete.

THE GERNSBACK LIBRARY

SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY

3
' RADCPAFT PUBLICATIONS, INC.
25 West Broadway, New York 7, N. Y,

]
1

E 0 29 0 30 0 3

: 0 39 0 40 0 41

: Name.........oooiiiiiiiiiiiiinnnn...
T Street. ........ i
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Enclosed is $...... for which please send :
me postpaid, the books checked below. !
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B A Buy!

© 'WILLIAMSON'' 10W HI-FI KIT
10 to 20000 cycles with Ease! Internationally Famous;
For HiF | enthusiasts. Inel Pwr supply, |)re'|elocled parts:
Balunced resistors, chaasls. l./out t lrans .529.95
W'mson PreAmp Kit Ton: r

That's

parts. pur supply .$34.9
syP ‘Wide-Range MiFi TRIODE Low KIT. 10 |o"uoon
cyeles. 6B4G's, Max Harmonic Distortion 13407 n(

full outpt & only 120%

- Include:
Treble (ube boost & °

Tone ck > >

5 dual & 2 outpt (71 luhc‘n.cP;;ls‘.PnA R p"‘ku"

Tens outpt  Xformer. ... ... $2

UTC Hi-Fi Outpu! xlrm for P.P. 2A3. 8B4, 6AL & t.[ u
v 5 taps 213 1o 250 uhms aoo :

00 e
Idea) ln \\au 1ome Size,
Horu _Driver

...$18.98

Sesational 10* HWF
Céncentric, Separate Drl\er \\ool‘er &
Twecter—30 to 16000 cps Ra

Electro Voice EV16H dual twnlt Cart,
“LP' Anti-Static fluid GUD 1000 P'iY‘
Extra dual ncedle for Twilt Cart, . ..

866A KIT and XFORMER
3 2 Tubes. Sckts. xmtr 115v 80cye Tnpt,
outpt 2.5 vet 10A7 IOKvins .., ,$6.98
DIODE PROBE TUBE
Unexcelled for No-Loss VHF testing,
Ultrassensitive  subminiaturesenvelope.

App. L1ax3x~. Flement and probe at
tip. Low pwr. htr, Brand New. w data
VR92 25¢c: S for S1.
FULL WAVE ERIDGE RECTIFIERS
Current 18 100
(Cont) volu voltl volu volt;
1 amp 1.9%
2 amps 2.20 3.50 6.50 9.9%
4 amps 3.6% 6.7% 8.7% 17.50
8 amps 5.40 8.95 14.00 27.50
10 anips 6.70 10.7% 24.00 45.00
12 amps 7.50 14.00 29.9% $6.00
20 amps 12.78 0.23 47.50 89.00
24 amps 14.00 26.00 ——
30 amps 18.50 29.90 $9.50 139.50
36 amps 25.00 42.50 —_— —
5} amps 39.50 59.50 105.50 224.00

Full Wave Selen Rect & Trans. with Agemz 1-%:). in
v/ oy
$ 29098

Kit form. at Fractlon of usual prlce All 11
3 at 12 amps ...

® This 6 _amp supply has no ageing taps
We Specialize in Power Supplics to Your Specihcation,
mmediate Delivery

RHEOSTATS
6 Ohm r‘3\\ Name Brands Model LH
W Name Brands w/Knob.

500 ohm
1500 or .()on Ohm 25W screv« Drne
2 30 Ohm 25W Hardwlvk Hindle. .

| Cisin. H. G.

ADVERTISING

Adelman. Nat .
Airex Radio Corp
Allied Radio Corp.
Almo Radio Comnlny 600000
American Phenolic Corp.
Amplifier Corporation of Amenc
Audel Publishers . .

Barry Electronics Corp.

INDEX

Bell Telephone Labs 6
Blonder-Tongue Labs. . . .. . ..., 89
Brooks Radio & Television Coru "5
Burstein-Applebee Co. . . . 92
Candler System Co. . ...
Capito) Radio Engineering Instilute 7
Centralab—Division of Globe Union

Certified Television Labs.

Clarostat’ Manufacturing Co.. Ine

Cleveland Institute of Radio Eletlromu B0 0000 9
Columbia Electronics Sales .. 06 o 12
Commere Trades Institute . ... ... . 90
Communications Enulnment Co. 108

Concord Radio Corn. B 8Gaa00 0aE0en0a
Convair. Ine. 5 5000000
Cornish Wire Co.. Inc aooa0ac
Coyne Electrical & TV Radio School .
DeForest’'s Training. Inec. B
Electronic Instrument Co.. Ine.
Electronic Measurcments Corp.

Espey Manufacturing Co.. Ine. .

Feiler Engineering Co.
Genera) Electronic Distributing Co.
General Test Eaquipment

Greylock Electronics Supply’ Corn

|

Harvard Laboratories 9
Heath Company 93, 94, 95 96. 97 98. 99. 100
Hickok Elecmnl Instrument Co. -3
Hudson Specialties . "
Hytron Radio & Electronics Co. . EP £}
Indiana Technical College F . |
Instructograph Company . .9 |
JFD Manufacturing Co.. Inc. o . 101, 109
Jackson Electrical Instrument Co. ... ... .. ol 12
Lafayette Radio . . . . 85
La Pointe-Plascomold Corn 56 B0oooacaEBaas 104
Leotone Radio Co. 5o 09O o o0 122
Macmillan Company . ...... .. ... . . ... 124

Mallory & Co.. Inc.. P.R. ...
McGraw-Hill Book Co. ... ...
Merit Transformer Corp.
Metropolitan Electronics & Instrument Co
Midwest Radio & TV Corp. . .
Miles Reproducer Co.. Ine. .. 5
Milwaukee School of Ennmoermg 800000000
Mosley Electronics . 0000000
Moss Electronics .

Nathan Manufacturing & Dmnbutlng "Co.. Inc
National Electronics
N Plans Co. B0c0aQ000000000000
| Radio Institute’ oo 00

TRANSFORMERS

118 v 60 Cyc Input TV & CR Pwr Xfmr fof 77 to 207

Tubes. HI VOLTS to 20 KV (w/lluldrupll'r ckti. ALL

Tube~, PL & FIL wnd;:« Alv rn;.' HIt I 72753Ma Full-

Wave. 6.4V,10.3A, H.1/BA, \'/ A Hapersil Cﬂre.

(131} imnrm: .............. 98
25 for CRT. 6.3V/.6A, 2

4 HC 4| 2 Replmnt Hivins. .
mnV Tap Hu

65a, 8.3y 8 .
1000vct 4Sma. 795vet/80ma
3a, 6.3vet 1a. 6.3vct/.3a Cud, HI\ hmul
naed 2N Rating | persil Core. .......»
900v/35ma. 2x2 .x\ /2a, Xcellent 1800
X2 fil. wodgs. 1°sld HVins.
sdout lloma & 530vct/21ma
6. Cwd HvVins Ravtheon. ..
7oovct 125ma, 53vc 78R, Sv/3a
700vct/120m. 8.3v 6.3y
S70V/150ma,
420vct 90ma

115 230vac.

FiLAMENT *nunsronm:ns
6.3vet 4A rud 6 3A) HSIA HIVing
6.3v 2A, $1.39: 6.3v/.6A HVins. .
2.8y, 2A, 79¢c; 7.Svct 12A, 18 |\\
12.6vct 1.284. $1.98;: 24v.2a

LATE Tlunsronmus
7500y or lsooo v'Dbir/3%ma . ...
Ipnav 10ma. Csd HiVinsul

IRON

SOLDERIN
seneational value, light weight hyvy diy xold('rlnz mun
with removable alloy tip. Will not corrnde. Tip i flat.
can be used for suldering small & lar;.e Jparis T.n-
speclal $9.95; & (or $18.0¢

SELENIUM POWER SUPPLY
0—12\‘|)C/"nmp. varlable DC supply cased & completes
Iy bullt, Enput 115v/60cy. Usable lab supply, fila-
ment DC, plallmv battery chnrmnz madel ratlroad.
Includes voltage or speed control & center Off reverss

* locomotives special

ing switch. Ideal for two °° H()'

“ $10.9S: 2 f(or $20.00
KITS

Silver & Mica Cndsrs ... .... . 30 for $2.50
Controls, 50 uhm 10 Megs 10 for 2.98
Resistors, 12 & 1W Mex 00 for 3.98
Vitreous WW Resi .5 for .69
Sockets, Asstd. 8 5. ap. 28 for 2.49
Rotary Sw-tchu. Assui. pean .6 for 1.7%
Coil Forms. Th’d Sm HF, 80 for 1.00
Iron Core Siug & Screw 50 for 1.00
Knobs, Asstd, w/Insert . 10 for .98
$paghetti Sleeving, Asstd ft. for 1.00
Ceramicon Cndsrs, Asstd . 12 for 1.00
:u.e; Asst. ILF & Buss.. ... 78 for 1.9%
2 W Asstd. .. 28 for 3.98
Asstd 2S5 for .98

CIRCUIT BREAK

Ilehmmnn. Nauu Bkrs, Amps; 0.22

15, 21, 7 5. 40, N ) 180. EAﬂch $ :H lU]/A. L]

Sa.b (HTu'lc‘ rkrs, Amps: 5. . 15, =

(Ilh&. e B sAe lofurs
Ther rkrs mps; 5,

K“M;.:). r:l(). Each...».o.one . .89c; 10 fur 57 98

LINE FILTERS
10Amp 130vacde Csd USN 0.1 to 1000 Mc's . .$1.29

2 acdce Csd USN 0.1 to 1000 Mc's
A ‘ 98; 2 for $6.00

S0Amp /600vde/200vac. Fltrs both sldes of line. SO-
LAR “Elim-0-Stat’’. New .
100amp usable 110vacde GF .......... 2 for $1. 95

D. C. METER BUYS

o-u. 312 Wstghs ...

1 I bq. Triplett
S|

nt. Shunt,
2/% Ext._Shunt w:-:/wm;
03004 3%,

Less Shunt. WECo
Prices Subject to Change.
Dept. 2RE. 6 Chureh streel
New York 6, N. Y., S.
Cor. Church & Liberty sn
Room 200. Phone Worth 2-7230

swunus
(313333
PRORE®

National Schools ... .. 6090 b bc 050000
Nalional Video Corp. 5
Niagara Radio Supply Corn. 0000 .
Oak Electronics .... . .. . .
Oak Ridge Products .
Ohmite Manufacturing Co.
Opportunity Adlets ..
Pertection Electric Co.

recision Apparatus Co
Prentice-Hall. Inc.
Pres-Probe Co.
Progressive Electronics
RCA Institutes. Inc.
RCA Victor Division (Radw Corporation of

America) .
Radeleo Manu!lclurmu Co
Radiart Corporation
Radio City Products
Radio Corporation of Amonca
Radio Dealers Supply
Radio Television Training Assoc. . .

RADIO SCHOOL DIRECTORY
Page 124

Electronics Institute. Inc,
Hollywood Technical Institute
Indiana Technica) College
Martin School. Don
RCA_Institutes, Inc.
Tri.State Colleg

Valparaiso Techmul Institute

Inside FroM Cover. Back Covzer
[}

Raytheon Manufacturing Co.

Regency Dnv. (1.D.E.A.. Inc.) ...

Rek-0-Kut Co. o 106
Rider. John F., Publisher. ine. ... . ..80. 129
Rinehart Books. Ime. ..... ... . o ..oo.. B4
Rose COMPANY ....... ......c.coonvans PR { 1
Sams & Co.. Inc.. Howard w.' 71. 88, 105
Sangamo Electromies ... ... ..... L.o... 63

Schott Company. Walter L.
Simpson Electric Co. Gooaca 00000A0
Snyder Manufacturing Co. he
Sprague Products . .
Sprayberry Academy o' Rndw .
tan-Burn_Radio & Electronics Corp. an0ao
Standard Transformer Corp. . o
teve-El Electronics Corp.
Suberior Instrument Co.
Supreme Publications

Sylvania Electric Producls

Tab .
Tallen Company. Ine. ...
Tech-Master Products .

utton's Wholesale Electronics, BiII L 5 ....l7

Tel-A-Ray Enterprises. Inc. .. 0000600000000 0all]
Telematic Industries. Inc, . ........ e ..122
Triad Transformer Mfg. Co. . 104
Tung Sol Electric. Inc. . to
United Catalog Publishers ]

United Technical Labs ...
Vee-D-X
Weller Electric Corn.
Wells Sales, Inc. .. .....

Wholesale Radio Parts Co.. Inc.
Workshop Aswcutu. Ine.

Z-Lab. Co.

Radio-Electronics does not assume responsibility
for any errors appearing in above index.

@

QUALITY

vesteo T UBES

New and guaranteed in stock now; many
others not Ilsfed—complefe line of receiving
tubes at low prices. In ordering tubes listed
below, you may also order types not Iisfed.
at about same prices. Submit your require-
ments on any types for our quotation. Call us
on Westinghouse and other types of industrial
and special-purpose tubes.

OA2 ....$1.15 6BHé .8012AV6 ..$ .55

OB2 .... 1.256BQ&GT $..9012AY7 .. 2.75
024 .... .656C4 .... .6512BA6 .. .70
VA7GT . ).00 6C8G ... .7012BA7 .. .90
1B3GT .. .856CB6 ... .8512BE6 .. .70
.. 806CD6G .. ).75/12BH7 .. 1.00
.. 3.506F7 .... .98/125H7 .. .95
S0 Y.456F8G ... .98)128J7 .. .75
.. 2506H6 .... .75(128K7 .. .75
.. 3.756J56T .. .55/125L7 .. .75
TD T6Bl6J6 .... 1.00125Q7 .. .75
11 (65637 ... .9525BQSGT. .98
.. .656X6GT .. .79|25L6GT . .65
.. .756K7 .... .75(35C5 ... .60
.. .856K8 .... .80[35Z5GT . .55
So1006L7 ... 99 50C5 ... .60
... 'S0&R8 .... .90[S0L6GT . .60
... .556SA7 ... .75| . .60
... .90 8SF5 ... .85 304TL ..11.50
1111956567 ... .98/304TH ..)1.50
J10 59 8SH7 ... .70 403-A (W.E.)
.. 1.056SK7 ... .75 1.7
L., B56SLTGT . .75717-A .. .98
... 95(6SN7GT . .7¢/807 .... 1.65
L., .7565Q7 ... .75813..... 1.75
C.. 98/6T8 .... 1.25(866-A .. 1.65
6AJS ... 1.65/6U4GT .. .80/955 .... .45
6AKS ... .95(6V6GT .. .60/956 ..... .37
6AKS ... 1.306V6M .. 1.50/1616 ... .75
6ALS ... .556WAGT . .60[1624 ... 1.40
6AGS ... .856X4 .... .45(1625 ... .40
6AHG ... 1.50 6XSGT .. .45[1626 ... .40
6AN5 .. 4.957A6 .... .851629 ... .30
6AUS ... .657H7 .... .80[5686 ... 3.95
6AVS ... .5512A6 ... .755910 ... .75
6B4G ... 1.2512C8 859004 ... .44
6BA6 ... .7012AT7 .. 1.009005 ... 1.50
6BE6 ... .7012AU7 .. .759006 ... .44
6BG6G .. 1.20 {VR-105 . 1.25

SELENIUM RECTIFIERS Full-Wave Bridae Type

Current | 18/14 | 36/28 54/40 | 130/100
(cont.) | Volts Volts Volés Volts
1 Amp. .... $1.98
2 Amps. $2.40 3.75 $6.95 | $10.50
4 Amps. 3.85 7.00 9.00 0000
6 Amps., 5.65 9.00 0000 33.00
10 Amps.| 6.95 [ 10.95 0ooa 48.00
12 Amps.  7.50 | 14.00 0000 58.00
20 Amps. 13.25 @ 20.50
24 Amps. 14.00 26.00 0000 6000
30 Amps. 19.00 30.00 0000 0000
36 Amps.| 25.50  35.00 0000 0000

All our Rectifiers are new & Guaranteed one year
We manufacture special types of rectifiers and recti-
fier supplies to your specs . . . FAST OELIVERY.

e Selenium Rectifier Specials
110 V., 12 Wave 85 nia c.only _ 59¢ each
110 V.. 2 Wae. 150 ma only $1.65 ear bt

o New, Selemum Rectifier Tronsformers

l‘R] 110V, 60 cvele in. 4 Amps. ..$7.75
SEC: IR, 2L and 36 } 12 Amnps, 14.75
Valts 21 Amps 3375

Deslgned for Bridge or (‘enter- Tlp_mﬁ\nl Surplus.
€30 a5

e 110 V. PRI,—36 V. @ 50 Amp. SEC...
® 110 V. PRI— 5 V. @ 190 Amp. 8EC. 85.00
® I’M Speakers—New, Boxed.
Imported Enalish Hi-
kil $1.60 Fi Speakers
4~ .. 165 [ .... $3.50
&P oo 1.75 R” . . 4.50
127 . 5 95 RCA 10 . 5.50
ELEGTROI.Y'HO CONDENSERS 'ALL GUARANTEED STOCK
lots lots
ea, of lo of 100
20x20—150v. ... $0.39 $3.70 $34.95
40 x 40—150 v, . .45 430 39.95
50 x 30—150 v. 45 430 39.95
50 x 50—150 v. .49 450 4195
40 x40 x 20—150 v .69 6.20 59.95
50 X 30 x 20—150 v, .69 6.70 '59.95
50 x 50—150 v. and 200—25 .79 2.70  69.95
8450 v. . . .39 369 325
® CARTER. 6 \'nll Dynamotors Brand New—400
VDC 1 375 ma. List Price $71.40.
Your Cost—Npecial ... .. .$28.00
Same as Above, but 590 VDC @ 23 50 ma. \ncvlsnsl b

® TV “Cheater”’ Cord—6 Ft. (‘omplete U.l. App'd.
ltel! nel 29c. Npeclal 39¢

L T-1—75  meter Del,uxe Mohlte AM XMTR.
O ompleto Only 6°x6° with Built-in Pwr. Supply, New
@ oo $25.00

® AR- ll TComplete Radio Station in a Suitease!

iuperho\ ROCVR, and 35 watt CW XMTR. 110 and/or
V¢ Supply Built-in. 4 thru 16 Mes. Ten Braml-

Del.uxe Seie tn Ntack. Write for Details.

® 300 ohm quatity Twinlead. Pure Poly, 55 Ga

wlre. All tinned strands. New, 1.000 Ft. Roll.

i; lR(.- 359/C—73 ohm (0-AX Cable, New,

$20 00

1 .000 Ft.
$55.00

136 Liberty Street, N.Y. 6, N.Y. REctor2-2583
Terms: 25% with order, balance C.0.D.—Send a few
cents for postage—All merchandise guaranteed. F.0.8.

RADIO-ELECTRONICS for



John F. Rider
Robert Middlieton

A new, proctical, easy-to-use book for the TV
service technician. It tells you how to spot re-
ceiver troubles and correct them. Contoins foctual
information right from the manufocturer, things
you must know to be a TV troubleshooting ond
repoir expert. The conlents include: explonotion
of split-circuit ond intercarrier receivers, circuit
voriotions and how they affect operoting wave-
forms, simplified TV receiver troubleshooting by
scope and picture tube screen disploy onalysis,
remedies for circuit troubles, rapid methods of
lig t and recognition of alig t prob-
lems. Not o theory book—but o practical, down.
to-eorth troubleshooting and repair guide.

200 pages, 8% " x 11”; durobly bound......$3.90

ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES AND THEIR USES

By John F. Rider and Seymour D. Uslan

This praetical book tells you everything
ou should know about an nstlllos:ono'
(V t is “— vh|t| tlun do...and
"f"?tyo‘:y‘i.‘lnelr?ulhlt." 8, F. Patton,
Gcnonl Mor. Allen B. DuMont Labs,,
toe. . most elaborate treatment.

F. E. Smolek. Serviee Mor., z.nlth

i
e onc::t umDnMo . Radio Tele-
S 992 pp.. 8%3” x 11, durably bound. $ .00

- vhlun Service
- FIRST SUPPLEMENT RECEIVING TUBE
= SUBSTITUTION GUIDE BOOK
By H. A. Middleton
An indispensable nddltlon to your serv.

i Iu library. [lustrates 650 completely
¥ . new AM-.FM-TV tubs substitutions
with lulm 'Irln, instructions.
48 p| 1[Ny ...$.99
rlnsi zémou 935 pp..

L I I I $2.40

JOHN F. RIDER, Publisher, Inc.
480 Canal St., New York 13, N. Y.

Please send me book(s) checked. | understond,
if not satisfied, | moy return them within 10
days and receive full refund.

v

'

'

'

'

'

'

'

'

] [J TV TROUBLE SHOOTING GUIDE BOOK, $3.90
: [J ENCY. ON C-R SCOPES AND USES, $9.00
'
'
1
'
'
]
'
'
'
'

Dept. RE 2

[J RECEIVING TUBE SUB. GUIDE, $2.40
[J 1st SUPPLEMENT, $.99

NAME.

(PLEABE PRINT)
ADDRESS.

.ZONE........ STATE...ccmerss

Jos F Rzer

rococsvsvoesescsscvsecsnecsean

FEBRUARY,

1952

Book Reviews

| GENERAL ELECTRIC TV RECEIVER |

SERVICE GUIDE. Published by Gen-
eral Electric Co., Electronics Park,
Syracuse, N. Y. 11 x 17 inches, 80 pages.
Price $1.00.

Large enough so that vou can read the
circuit diagrams it contains, and spiral
bound so that you don’t need a 20-pound
weight to keep the pages flat, this guide
contains schematics of 102 G-E chassis,
plus ten front ends used in 86 TV chas-
sis. In addition, there are tube location
charts, top and bottom chassis views,
parts lists, and cabling diagrams on
combination sets.—MC

TRANSMISSION LINES AND NET-
WORKS, by Walter C. Johnson. 1'ub-
lished by McGraw-Hill Book Co., Inc.,
330 W, 42nd St., New York, N. Y. 6 x 9
inches, 361 pages. I'rice $5.00.

This book requires a knowledge of
elementary calculus and a.c. theory.
Part I consists of nine chapters which
deal with lines. The material is divided
so that different chapters cover power
lines, telephone lines and r.f. lines.
The radio technician will be especially
attracted to the chapters which describe
r.f. lines, measurements and impedance
matching. Traveling probes, lecher
wires, bolometers and crystals, direc-
tional couplers and stubs are explained.

Part II has six chapters which deal
with networks and filters. This part
covers much less ground but the author
shows how to design various lowpass,
highpass and bandpass networks.

Throughout this text a number of
examples are worked out in detail,
step-by-step.

AMERICAN STANDARD ACOUSTI-
CAL TERMINOLOGY, Sponsored by
the Acoustical Society of America in
cooperation with the Institute of Radio
Engineers. Published by the American
Standards Association, Inc., 70 East
Forty-fifth St.,, New York 17, N. Y.
8! x 11 inches, 50 pages. Price $1.30.

This American Standard (Z24.1-1951)
is an authoritative dictionary of words
and terms used in the language of the
sound man and acoustical engineer.
Among its 12 units, one is devoted to
ultrasonics and one to underwater
sound.

FOUNDATIONS OF WIRELESS (Fifth
Edition), by M. G. Scroggie. Published
for Wireless World by Iliffe & Sons,
I.td., London. (American agents: British
Book Centre, 122 East 53th St., New
York 22, N. Y.) 8% x 3'; inches, 328
pages, Price $2.75.

This radio primer has been completely

| rewritten. It is prepared by a radio

writer of international authority. The-
ory and practice are treated as equally
important, and the style is interesting
and lively. Math is limited to a few
simple equations and many graphs.
There are a total of 21 chapters, each |
dealing with some important aspect
of radio, such as tubes, power supplies,
a.f., selectivity, etc. The principles of |

television, radar, cathode-ray tubes,
transmission lines and transmitters
are also covered.—IQ

—end—

Special Offer On This

Complete RADIO
ENGINEERING
LIBRARY

New, Up-To-Date Editions of Fa-
mous Library Corers Whole Field

of Radio Engineering. Places
Latest  Facts. Standards. Data,
Practice. and Theory At Your

Fingertips

The five big volumes of the new edition of

the Radio Engineering Library now include
the very latest facts, standards, data, and prac-
tice. This Library will help solve hundreds of
problems for designers, researchers, engi-
neers, and students in any field based on
fldl()

Written by leading radio engineers, these
books cover circuit phenomena, networks,
tube theory, vacuum tubes, ampliﬁcation,
measurements, etc.—give specialized treat-
ment of all fields of practical design and ap-
plication. They provide you with a complete
and dependable encyclopedia of facts.

® 5 Volumes, 3872 Pages, 2770 lilustrations
® Eostmon's FUNDAMENTALS OF VACUUM
TUBES, 3rd Edition.

. Terlmcn's RADIO ENGINEERING, 3rd Edi-
tion.

® Everitt's COMMUNICATION ENGINEER-
ING, 2nd Edition.

® Hund’'s HIGH FREQUENCY MEASURE-
MENTS, 2nd Edition.

¢ Henney's RADIO ENGINEERING HAND-
BOOK, 4+h Edition.

SEND NO MONEY
Special Low Price—Easy Terms

On this special offer you get this Library
for $34.50, instead of $39.00. You save $4.50
and may pay on easy terms. Mail coupon be-
low to examine the Library FREE for 10 days.
No obligation. These books are recognized as
standard works; you are bound to need them.
So take advanta e of this special money-
saving offer. /Hal% coupon at once!

.‘--------------------------‘

8 McGraw-Hill Book Co., Dept. RE-Z 52 l
€ 327 West 41s5¢ S¢., New York 18, N,

Send for 10 _days' FREE trial, the ‘RADIO l
8§ ENGINEERING LIBRARY If not satished 18
8 will return books. Otherwise I will send $4.50, 8
¥ plus delivery charges, then; and $5 a month for l
l 6 months. (Reg. price $39.00; you save $4.30),

: Name
8 Home Address ........cco.cocmmmvccrineenersnennnrannsiones
[ ]

3 City & State ...

RE-2.52

[ ]
| ;] We'll Pay Dellvery Charges if you enclose g
4,50 g'

first payment WITH coupon.

L5 ame return
8 privilege for full refund. [

T e



THIS EQUIPMENT IS THE FINEST AVAILABLE, BUILT BY LEADING
MANUFACTURERS AND UNCONDITIONALLY GUARANTEED
BY WELLS. MANY TYPES NOT LISTED ARE IN STOCK. SEND
US YOUR REQUIREMENTS FOR IMMEDIATE QUOTATION.

MOTORS AND SELSYNS

MANUFACTURER TYPE OR NO. VOLTAGE RPM DIMENSIONS SPECIAL INFORMATION

Stewart Warner 6VDC 2% "x2%" 1% "x4" Lg. shaft

John Oster B-9-2 12vDC 1.4A 5600 2%"x3%" Y% "x7,:” Lg. shaft. Shunt Wd.

General ind. 62800 13vDC %A 6800 2% "x4” 14 "x%” Lg. shaft. 1/12 HP

Emerson D-26-BT 24VDC 24A 100 2%"x5%" 160 Ft.-02. torque

Redmond 1N __avoc J96A 6000 243U Complete blower assembly

F. A. Smith 40H 115VAC 60 Cy  6"x5%"x5" 100 CFM blower ($12.95)

Western Elect. L 115VAC 400 Cy 6700 3%"x4"x4%" 25 CFM blower

Signal Elect. D-4272 24vDC .66A 2100 2% x2 %" %4"x1” shaft. 1/190 HP

Stromberg D-4496 24VDC .45A 2%"x3%" Ya"x¥%" shaft. .003 HP

Amglo : 24VDC YT Telephone ringing circuit motor

John Oster A-16B-26R 26VDC 1%7x2%" 16" X* 16" shaft. Series Rev.

John Oster DEST-8-1R 27VDC 1.4A 3800 2%"x4%" %”x¥” shaft. 1/40 HP

Delco 5069267 21.5VDC .25A 6000 1%47x2%*~ Y4 ”x1%" shaft. 1% Oz-In Tq.

Western Elect. K$5996-L04 28vDC N 2"x2 %" - 3,6"x7,¢” shaft. Series Rev. B

Bendix MOSB 28VDC 1.75A 3200 147x214" %"x14” shaft. Series Rev.

Bendix E-11500-1 28VDC 1A 9000 1%7x2% "~ Y4"x114* shaft. Series Rev.

Fractional Mtrs. SH-280 28VDC 3.1A 3900 3% x5%" Y4”x%" shaft. Used in ART 13

Electrolux 20100 28VDC 1A . 27x2'% ¥ 55"x%” shaft. 20 Deg. rotation

John Oster_ o A-21-E-12R 28VDC AA __l‘ﬁ"lZ’/l' W x%” shaft. SerieiRe} -

Emerson a D-26-BV 28VDC 3.1A 3900 2%"x3%”  Y%”"x%"” shaft. 1/20 HP

Electrolux 16876 28.5vDC 1.8A 200 34" Y x1%" shalt. 1/35 HP

General Elect. 2J1G1 57.5VAC 400 Cy 2% x3n%” __Selsyn transmitter

General Elect. SBN38HAI0 80VDC .25A 3000 24°x5%°  %'x%” (g shalt o

General Elect. 2J1F1 115VAC 400 Cy Lo 2%"x3" Selsyn generator

Diehl 11-1 110VAC 60 Cy e 47 x5%* Synchro repeater selsyn

Bendix .. 110VAC 60 Cy S 3% "x5%” Synchro differential selsyn

Bendix - 110VAC 60 Cy . 3% x5%" Synchro transmitter selsyn

DYNAMOTORS AND POWER UNITS

MANUFACTURER TYPE OR NO. INPUT ouTPUY DIA. LGTH.  SPECIAL INFORMATION

Eicor ML3415-254 21.5vDC 1.5A 250vDC .060A L4 8%" With bracket mounting

Eicor ML3412-42 13.8VDC 2.45A 220vVDC .070A %" 5%” No mounting

Western Elect. DMS3AZ 14VDC 2.8A 220VDC .080A %" 4%~ With base plate

Westinghouse 1171187A 27VDC 1.4A 285VDC .060A %" 4%~ No mounting

General Elect.  5DY82AB52 27vDC 1.5A 285vDC .060A_ 2%” L M No mounting o

Western Efect. 11710918 27VDC 1.6A 285VDC .075A 2%” 41%" No mounting

Redmond 5047 27vDC 1.75A 285VDC .075A %" 4%” No mounting

Eicor ML3415-254 27.5vDC 1.5A 100VDC .150A 3K~ 515" With base plate

Eicor ML3420-194 27.5VDC 4.0A 325VDC .200A %~ 614” With base plate

C.Q.R. 355D2BA 27.9VDC 1.25A 220VDC .070A ki 5%” No mounting

Continental DM310A 28VDC .5 100VDC .01A 2%” 4% No mounting

C.AY. DM32A 28VDC 1.1A 250vVDC .060A %" 4% With base plate

Pioneer PEBEM 28vVDC 1.25A 250VDC .060A 2% 4% With base and filter

Bendix DA-1A 28VDC 1.6A 230VDC .100A n" 5%~ No mountin|

Redmond  DM53A 28VDC 1.4A 220VDC [080A 2%~ 4%~ With base plate

Redmond 5056 28VDC 1.4A 250VDC .060A AR M With base plate

Eicor ML-3420-90 28vVDC 3.3A 400vDC .125 A K" 6% " With base plate .

Continental DM33A 28VDC 5A 575VDC .160A 3" 1%~ Cont. duty. No mounting

Winco 4186 13vDC 13A 250VDC .060A 4%x 8%” With base plate

o 13vDC ) 300VDC .225A ) B __Intermittent

Continental DMX310A 12VDC 284 150vDC .100A %" %" Cont. Duty. No mounting

i ] OIMENSIONS N
Pioneer PE 55 12vDC .16A 500VDC 0.2A 714”x12%"x13%”  Pwr. Unit W/DM 19G
Cont. DYN, Filter and Mounting

Westinghouse PE 94C 28vDC 10.5A 300VDC .260A 8Yx6%"x12%”~  Pwr. Unit W/DA3A
150vVDC .010A DYN, Filter and Mounting
14.5vVDC 10A

ADEL CLAMPS — HUGE STOCK — SEND US YOUR REQUIREMENTS

CHECK WELLS’ HUGE STOCK FOR IMMEDIATE DELIVERY OF
QUALITY COMPONENTS AT SUBSTANTIALLY LOWER COST
o Resistors ¢ Condensers o+ Wire and Cable -

» Co-ax Connectors + Rectifiers ¢ Transformers o Chokes
* Micro Switches, Toggles . Antennas . Accessories
Electronic Assemblies o Dial Light Assemblies

SEeley 8-4143

MANUFACTURERS AND DISTRIBUTORS: WRITE FOR CATALOG

ORDER DIRECT OR THROUGH YOUR LOCAL PARTS JOBBER

833 W. CHICAGO AVE., DEPT. Y, CHICAGO 22, ILL.
RADIO-ELECTRONICS for



'

You get a Handy Parts
Cabinet at no additional
cost with Mallory’s
Special Vibrator Deals

You keep your inventory down . ..
and get the parts cabinet, too.. . with
these Mallory deals you can service
47 different makes of radios with the
assortment of 6 Mallory vibrators.
All this is yours at your regular dis-
count price. See your distributor today.

Servicemen know they get dependable, trouble-free performance from
Mallory vibrators. That’s why a recent survey showed Mallory vibrators
the choice of servicemen by a 2 to 1 margin. Count on Mallory

vibrators for . . .

I—Slow contact impact for minimum wear.
2—High contact pressure for low resistance.

3 —Fast contact break for reduced arcing, pitting.

Mallory alone gives you that three-way vibrator combination because of
its patented, tuned mechanism. It’s your assurance of long-lasting service
that beats the comeback problem. Set makers count on Mallory, too . . .
they use more Mallory vibrators as original equipment than all other

brands combined. When you order vibrators . . .

Make Sure! Make it Mallory!

MALLORY

CAPACITORS + CONTROLS « VIBRATORS « SWITCHES «
*RECTIFIERS « VIBRAPACK® POWER surm:s . m.rm[
*Reg US FatOH,

APPROVED PRECISION Plﬂhﬂﬂ&

P. R. MALLORY & CO., Inc., INDIANAPOLI5S &6, INDIANA




PugE by most standards, this batch of
phosphor was discarded because it
contained more than our prescribed
limits of 2 parts in one million of copper
salts . . . sufficient, in our experience, to
impair the performance of the fluores-
cent screen of a picture tube.

To avoid any such occurrence, every
process in the manufacture of RCA
picturetubesis closely guarded...from
the control of raw materials to the final

p—

yet we threw it away

evacuation and sealing operations.

By exercising rigid control over
every step in production, RCA has
achieved the exceptional quality for
which RCA picture tubes are noted . . .
a quality that is unmatched for reliabil-
ity and uniformity.

In RCA picture tubes, the difference is
TOP-QUALITY CONTROL. That's why
—dollar for dollar—RCA picture tubes
have no equal.

{
]
“@ ELECTRON TUBES

With RCA Receiving Tubes,
as well as RCA kinescopes, .
TOP-QUALITY CONTROL
makes the difference.

RADIO CORPORATION of AMERICA

HARRISON. N.J.



