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are you replacing
top quality tubes
with identical

top quality tubes
?

Now you can carry the identical tubes that you find
designed into most of the quality TV sets you serv-
jce. Chances are, you were not aware that these TV
sets were designed around special Frame Grid tubes
originated by Amperex and that even more tube
types originated by Amperex are being designed into
the sets you'll be handling in the future. Amperex
frame grid tubes provide 55% higher gain-bandwidth,
increase TV set reliability by simplifying circuits
and speed up your servicing because their extraor-
dinary uniformity virtually eliminates need for re-
alignment when you replace tubes.

rox Tubes introduced by Ampetex, currently used by
mpere m e major TV set makers include:
x Frame Grid Others

2GK3 4GK5 6GK5 6EH7 6AL3 9A8

2ER5 4EH7 6ES8  6EJ7 6BL8 15CW5
3GK5 4EJ7 BER5  6HG8 6B5 16AQ3
3EH7 4ES8 6rys 7HGS8 12AX7 27GB5

N For oplimum satisfaction for yvour customers and a

EL C better profit opevation for vourself, make room in
RO El your caddy now for these matchless-quality tubes.

: Next {ime you visit your distributor, look for the

{3 green-and-yellow boxes and enjoy confidence in

vour work such as vou never have before. Amperex
Electronic Corporation, Hicksville, L. 1., New York.

.\Ii“"\‘l 4

IN CANADA! PHILIAS ELECTRON DEVICES, LTD., TORONTO 17,

wWWWwW americanradiohistorv com
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no question

I,

I> A WINNER

“6 db BETTER
THAN THE BEST!”

- If you are installing JFD Log Periodic
LPV’s, no doubt you will agree with
this report from R. L. Monroe, a lead-
ing TV antenna service-dealer of
Charleston, W 't Virginia—a problem
reception area.

“It beats all, it beats everything that
I have ever seen. Not only that, but
this antenna is better than 6 db better
than the best that I have installed. It
pulled in a consistently elear picture
from Columbus, over 130 miles away.
xx% = “It’s just great on color
—turns browns into real reds, faded
bluish greens into brilliant greens, and
completely eliminates the chronic
ghost problems we have been suffering
from in this area.”

®%*] have been in this business since
1948, which is a considerable time,
particularly in the valley, and have
yel to see any antenna, even near to
this log periodic antennec in perform-
ance of the things I have wanted.”

Lin+.

Seodkode K ko

Why the JFD Log Periodic LPV
Outperforms Every TV Antenna Ever Made!

The log-periodic LPV blows the whis-
tle on cumbersome antennas with
their “Chinese puzzle” combinations
of collectors, directors and reflectors.
Now a single precisely-engineered an-
tenna—the first based on a geometri-
cally-derived logarithmic scale—ac-
tually tunes itself to the desired
channel for unprecedented perform-
ance in crisp black and white or
stunning color —plus FM STEREO.
Is it any wonder that never before
have so many installers and techni-

cians so quickly acclaimed a TV an-
tenna?

We would like to tell you more about
the LPV, and how its frequency inde-
pendent characteristics, have broken
through distance, ghost and interfer-
ence barriers to bring clear, steady
pictures into previously “impossible”
areas. Write today for your log peri-
odic LPV Sales Kit. Better yet, call
your JFD distributor and try one with
our money-back guarantee of a better
picture. You will prove it to yourself.

Developed by the University of Illinois Antenna Labor-
atory—Now Serving in Satellite Telemetry—Adopted to
TV by JFD! THE LOG PERIODIC LPV ENDS THE ERA
| OF ANTENNA COMPROMISE! FOR THE FIRST TIME
ONE SCIENTIFICALLY FORMULATED ANTENNA CON-
FIGURATION SATISFIES ANY LOCATION DEMAND:

Harmonically resonant V-element operate on the Log- |
Periodic Cellular Principle in the Fundamental and
Third Harmonic Modes for unprecedented performance

—in color—in black and white—plus FM STERE(

LPV17:
LPV14:
LPV11:
LPVS:
LPV6:
LPV4:

6 Active Cell System—up to 75 miles,

4 Active Cell System—up to 50 miles

18 Active Cell and Director System—up to 175 miles
15 Active Cell and Director System—up to 150 miles
11 Active Cell and Director System—up 1o 125 miles

8 Active Cell and Director System—up to 100 miles

$59.95, list
$49.95, list
$39.95, list
$29.95, list
$21.95, list
$14.95, list

N
S S
T

ELECTRONIC

CORPORATION

15th Avenue at 62nd Street, Brooklyn 19, N.Y.

JFD Electronics-Southern Inc., Oxford, North Carolina

JFD International, 15 Moore Street, New York, N.Y.
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada
401-144 W. Hastings Street, Vancouver 3, B.C.

MAY, 1963
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A NEW WORL

You can install and maintain elec-
tronic circuitry in missiles and rockets
...specialize in micro-waves, radar
and sonar.

for industry and defense.

The N.T.S. Master Course enables
you to do more, earn more in

ELECTRONICS-TELEVISION«RADIO
Yet N.T.S. Training costs no more
than other courses far less complete

There’s a good reason why N.T.S. Master-Training opens a wide new
world of opportunity for you in Electrenics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to
all phases of the Electronics Industry.

As a result, the N.T.S.-Trained Tectinician can move ahead faster,
in any direction—from TV-Servicing to Radio Communications to
Space-Missile Electronics and Automation for industry and defense.
You can go wherever pay is highest ard-opportunity unlimited.

Electronic circuitry, for example, is one of science’s miracles that
Is basic to the entire field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today's television sets and high
fidelity equipment. N.7.S. shows you how to service and repair elec-
tronic circuitry for all electronic applications. '

You work on many practical job projects. You build a short-wave,
long-wave superhet receiver, plus a large-screen television set from
the ground up. N.T.S. training kits contain all the parts you need .. . at
no extra cost. (See box at right.) You also receive a professional
Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to all phases of Elec-
tronics. Industry demands it. Only N.T.S. provides it. . .in ONE Master
Course at ONE low tuition.

RESIDENT TRAINING AT LOS ANGELES
If you wish to take your Electronics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident School catalog and information, or check coupon.
Accredited

. NATIONAL GEmcd SCHOOLS . Acgrectes

WORLD-WIDE TRAINING SINCE 1905 m ek S C

4000 So. Figueroa St., Los Angeles 37, Calif. °

OF OPPORTUNITY AWAITS YOU WITI

You can succeed in TV-Radio Commu-
nications...prepare for F.C.C.
License, service advanced satellites

N.T.S. ALL-PHASE HOME TRAINING IN ELECTRONICS

You can service and repair the elec-
tronic “brains’ of industry — com-
puters, data processing, and other
automation equipment.

You can become a highly-paid TV-
Radio Technician, an electronics field
engineer, or succeed in your own
sales & service business.

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means /ower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the man with
Electronic Home-Training trom National Technical Schools —a recog-
nized leader in technical training for 58 years.

@ -

a’-x
3 -
e 9T e

[scronc cesson | MAIL COUPON NOW FOR FREE

| | BOOK AND ACTUAL LESSON!

NO OBLIGATION.
'| NO SALESMAN WILL CALL.

L G SCHOOLS i

WORLD-WIDE TRAINING SINCE 1905

19 BIG KITS

YOURS TO KEEP
3 "

-~

it

R B i
oy T |
.)i_ t‘;‘i"“§ I
M

National Technical Schools, Dept. RG-53 I
4000 S. Figueroa St., Los Angeles 37, Calif. '

' Please Rush FREE Electronics-TV-Radio “‘Opportunity"

J Book and Actual Lesson. No Salesman Will Call. ’
' Name == _Age ]
I I

Address__ _ I ’

, City _Zone State _

‘ [JCheck if interested ONLY in Resident Training at L.A.
High school home study courses also offered. Check for free catalog.[:]

\-----—---------

RADIO-ELECTRONICS published monthly at Concord. N.

Postmaster send form 3579 to 154 W. 14th St.. New York 11, N. Y.

N. H., by Gernsback Publications Inc. Second-class postage paid at Concord,
Gernsback Publications Inc. All rizhts rescrved under Universal, International and
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High-Speed Character
Reader Uses
Television Techniques

A new high-speed optical reader
with a capacity of 90,000 documents
an hour has been announced by
RCA. Called Videoscan, the new de-
vice reads computer-printed lines of
data at the rate of 1,500 characters
per second. It is intended for use
with  “turnaround”  documents—
items like telephone or gas bills
which are sent out by a company and
are rcturned to the same company.

The Videoscan uses a special
vidicon tube, which makes a series
of high-speed vertical scans of each
character. The resulting video sig-
nals are relayed in digital form to a
character-recognition  device that
stores them until a full pattern has
been established. The completed
character signal is converted to RCA
301 code and fed into an RCA 301

it ) o L
* ® ‘u$ y

@

Gloria Duraczynski, of RCA, loads the input stacker of the Videoscan. Bills run
along the track at the rear, past the TV tube in central housing. Part of the RCA 301
is in the background.

computer, from which it can be han-
dled as desired or printed out.

Theaters Contract for
Large-Screen Color TV
A new light-valve projector
makes theater-size color TV practi-
cal, states General Electric. The Ta-
laria light-valve projector uses a spe-
cial control fluid through which the

light of a 5-kw xenon arc lamp is
projected onto the screen. The opti-
cal system is so arranged that no
light reaches the screen as long as the
control layer is smooth. Scanning
the control layer with the electron
beam deforms the surface in accord-
ance with the incoming picture infor-
mation, causing the light to reach the

The new General
Electric color-
projection sys-
tem, showing the
two guns (green
and magenta).
The primary red
and blue are ob-
tained from the
single  magenta
beam.

Talaria

WwWwWw.americanradiohistorv.com

screen in such a way as to reproduce
the original scene.

All three primary colors are
projected with only two light beams,
resulting in a simpler and more reli-
able projector, and considerably less
difficulty in registration. Because
color is determined by optical filters
rather than dyes, the Talaria system
is said to be capable of producing a
wider gamut of colors than the best
color film available.

A contract has been signed be-
tween General Electric and National
General Corp., giving it exclusive
US distribution rights for the pro-
jector in the commercial theatrical
entertainment field. Initially, the Ta-
laria projectors will be used in Na-
tional General’'s own key city thea-
ters, which are expected to offer
color TV programs in early 1964.

Advertising Representatives: South—J. Sidney
Crane & Associates, 22 8th St. N.E., Atlanta,
Ga., Tel. TRinity 2-6720. Florida: Neff Associ-
ates, 15 Castle Harbor isle, Fort Lauderdale,
Fla., Tel. LOgan 6-5656. West—Husted-Cough-
lin, Inc., 1830 W. 8th St., Los Angeles, Calif.,
Tel. 389-3132. 444 Market St., San Francisco,
Calif., Tel. GArfield 1-0151. United Kingdom
—Publishing & Distributing Co., Ltd., Mitre
House, 177 Regent St., London, W.1, England.

Subscription Service: Address form 3579 and
correspondence to Radio-Electronics, Subscriber
Service, 154 West 14th St., New York 11, N. Y.
When requesting a change of address please
furnish an address label from a recent issuve.
Allow one month for change of address.

RADIO-ELECTRONICS
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ow Prepare for GO
JOB OPPORTUNITIES IN £
ELECTRONICS Faster —with

— Transistorized, Portahle, AC-DC Multimeter ‘
— 5-inch New Streamlinéd Commercial-Type Oscilloscope 3 #

To help you get ready F-A-S-T-E-R # . and THOROUGHLY . . . for good-payi
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new-
estand finest training advantages in its over 30 years of experience. Now ... AT HOME . ..
in your spare time, you prepare with “industry-type” home laboratory equipment. To
provide real PRACTICAL EXPERIENCE, you huild a quality Transistorized Meter and a 5-inch
industrial-type Oscilloscope . .-. work with small, 3-dimensional circuits on DeVry’s new
Design Console . . . use highly instructive home training movies . . . and follow up-to-date

More Big raining Advantages

oD

for 3-Dimension Circuit Building

lessons with many time-saving fold-out diagram sheets.

Little wonder DeVry men qualify for such fine opportunities in Space-Missile Electronics,
Automation, Computer Work, Radio-TV, Industrial Controls, and other fields.

You learn PRACTICAL techniques important in today’s Space Age industry, because you
huild many compact circuits with'the streamlined Electro-Lab, using exclusive solderless
“modular connectors.” You perform-gver 300 construction and test procedures in all! Your
self-built test equipment has functidn-grouped controls, meter scales color-keyed to the
panel markings —much like instruments used on today’s jobs. What's so important, the

home lahoratory and the test equipment are YOURS TO KEEP!

INDUSTRY NEEDS

TRAINED MEN

Through this remarkable 3-way method,
DeVry Tech has helped thousands of am-
bitious men prepare for good jobs or their
own profitable full-time or part-time serv-
ice shops. It is the newest in a long
series of PRACTICAL training aids that
we have pioneered and developed in more
than three decades of experience. Sound
interesting? Then see how DeVry Tech
may help YOU. Mail the coupon today.

DeVry's training goes all the way from
radio repair . . . to space-missile elec-
tronics. That's the range of subjects cov-
ered in its programs AT HOME or in its
well-equipped training centers in Chi-
cago and Toronto. You fearn up-to-date
techniques, working with new .equip-
ment, modern texts, movies—one of to-
day's finest combinations of training
equipment . . . geared for RESULTS!

‘._N\P‘-OY MENT SERVICE- When you complete the program,

DeVry’s efficient Employment Service

is ready to help you get started. There 1s no extra charge-—ever—for this aid.
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

MAY, 1963

ng j

oy

N
g

Py . e,
e T < A
= n

gEEWITH TRANSISTORIZED
£ METER . . . PLUS NEW “MODULAR

CIRCUITS” TO BUILD
AT HOME!

.

b epportuni- :

DESIGN
CONSOLE

*Trademark ®

MAIL COUPON FOR FREE FACTS

DEVRY TECHNICAL INSTITUTE s

4141 Belmont Ave., Chicago 41, ML, Dept. RE-5-T

Please give me your two free booklets, ‘‘Pocket Guide to Real
Earnings’” and “Electronics in Space Travel”; also include details
on how to prepare for a career in Electronics. I' am interested in
the following opportunity fields (check one or more):

[] Space & Missile Electronics [0 Communications

[] Television and Radio [ Computers

[] Microwaves [0 Broadcasting .

[0 Radar [J Industrial Electronics
[J Automation Electronics

Name_____ == Age
PLEASE PRINT
Address. Apt.
City. Zone___State______.._

[0 Check here if you face military service.
Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontario

www.americanradiohistorv.com
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You get the spin cast
fish lures free . . .

beautifully finished, live-action
lures practically guarantee to bring
in the “big ones!” Yours free with
the purchase of 12 Vu-Brites.

COMPANY

3106 N. ELSTON AVENUE
CHICAGO 18, ILLINOIS

look what happens when you
buy a
dozen
vu-brites...

You get twelve
happy customers . . .

because 12 CRT’s will be given an extra lease
on life, 12 households will enjoy TV more,
thanks to the brighter picture you (and
Perma-Power’s Vu-Brite) have provided.

what a deal!

For a limited time, Perma-Power is offering
you this wonderful gift absolutely free with
the purchase of 12 Vu-Brites at the regular
price. Vu-Brites are the Briteners that really
do a job—on parallel or series sets (Model C401
for parallel; Model C402 for series). They come
colorfully packaged in individual boxes . . . and
are priced at $9.95 the dozen, net.

Hurry—this special gift offer will end when current stocks are gone.
Call your distributor today.

Why not take advantage of the Radio-Electronics

4 -POINT SUBSCRIPTION PLAN

1 YEAR %5 .

2 YEARS %9 -

3

3 YEARS %12

www.americanradiohistorv.com

Law from Computers?

Computers can develop “scien-
tific law,” says Reed C. Lawlor, Los
Angeles attorney (RADIO-ELECTRON-
1cs, November 1962, page 16). Mr.
Lawlor addressed the 1962 Comput-
er Applications Symposium in Chi-
cago, sponsored by Armour Research
Foundation of Ilinois Institute of
Technology. Computers, he says, can
analyze large bodies of data and se-
lect important facts. The word count
of the Federal statutes doubles every
16 years so a computer is the ideal

tool for information retrieval and
l analysis.
| Understanding Aid
Developed

A new electronic device, de-
signed for those who can hear but
have trouble understanding words,
| due to a nerve loss, has been devel-
oped by Zenith Radio Corp.’s Hear-
ing Aid Div.

Called the Acoustic Modifier,
| the ecquipment was tested at the
Speech & Hearing Center of the Illi-
nois Eye & Ear Infirmary of the Uni-
versity of Illinois, and proved effec-
tive for persons whose understanding
difficulty stems from nerve loss. Such
persons often miss high-frequency
sounds, making words like “shred”
and “thin” sound like “red and in”.

A hearing aid offering normal
amplification increases both high and
low sounds, letting the low frequen-
| cies interferc. The new Acoustic
Modifier, used with a Zenith hearing
aid, provides a shunting action
against low frequencies, letting high
frequencies reach the ear in full

Calendar of Events

SMPTE Convention, Apr. 21-26 (exhibits Apr. 22-25):
Traymore Hotel, Atlantic City, N.J.

Electronic Components Conference (IEEE sponsored),
May 7-9: International Inn, Washington, D.C.

1963 National Telemetering Conference, May 20-22:
Hilton Hotel, Albuquerque, N.M

Electronic Parts Distributors Show, May 20-22: Conrad
Hilton Hotel, Chicago. RADIO-ELECTRONICS and
GERNSBACK LIBRARY will be in Booth 4501, West
Hall, and Rm. 655.

Third International Television Symposium, May 20—
24: Montreux, Switzerland.

Product Engineering and Production Conference, May
27-28: Northeastern University, Boston.

17th Annual Frequency Control Symposium, May 27—
29: Shelburne Hotel, Atlantic City.

National Electronic Packaging and Production Confer-
ence (NEP/CON), June 4-6: New York Coliseum, New
York City.

EIA Annual Convention, June 18-20: Pick-Congress
Hote!, Chicago.

New Diode Has

Two Whiskers

The two whiskers on the germa-
nium diode are there to reduce input
impedance, not to try to make a
transistor out of it. The new develop-
ment is designed to act as a low-level
microwave mixer, converting input

RADIO-ELECTRONICS
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Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a 1st
Class FCC License.

License

G

If you want a 1st Class
FCC ticket quickiy, this
streamlined program wilf
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equipment.

Pick the course for your career...

Electronic Communications

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact” program . . .
Carrier Telephony too, if
you so desire.

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

Get A Commercial FCC License
.=« Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that’s why we can make this
exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland Institute
of Electronics

1776 E. 17th Street, Dept. RE-79
Cleveland 14, Ohio

o
4 oo
OuEg g1V

MAY, 1963

coupon below and mail it to us today. We’ll send you. ..
without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

, Cleveland Institute of Electronics :
1776 E. 17th St., Dept. RE-79
I Cleveland 14, Ohio H :
’ ow to
I Please send FREE Career Informa- g S Uccee d
[ I
i tion prepared to help me get ahead in in E'e ctroh ic s [
Electronics, without further obligation.
I ‘l“lc“‘\ypu"j [T iy I
I CHECK AREA OF MOST AIRAR A, It [
i INTEREST — |
| D Electronics Technology D First Class FCC License |
| D Industrial Electronics D Electronic Communications |
| [[] Broadcast Engineering O i I
| other
= Your present occupation . }
| Name o Age. I
I (please print) |
|  Address _ I
i I
| City. Zone___State_ |
L Approved for Veteran’s Training under Korean GI Bill. Re-79 |
9

WwwWWw.americanradiohistorv.com
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NOW! CASTLE OFFERS YOU
THE BIGGEST BARGAIN IN
TV TUNER OVERHAULING!

ALL MAKES
ALL LABOR
AND PARTS
(EXCEPT TUBES)¥
ONE PRICE

ONE LOW PRICE INCLUDES ALL UHF ,
VHF AND UV COMBINATION* TUNERS

In a decade of experience overhauling
TV Tuners of ALL MAKES, Castie has
developed new handling and overhauling
techniques which give you . . .

=Fast=Service

A recent study at our Chicago Plant
revealed that of all tuners accepted
for overhauling, over 30% were com-
pleted and shipped within . . .

Seven Hours...all others within 24 Hours.

Simply send us your defective tuner com-
plete; include tubes, shield cover and
any damaged parts with model number
and complaint. 90 Day Warranty.

Exact Replacements are available for
tuners unfit for overhaul. As low as
$12.95 exchange. (Replacements are new
or rebuilt.)

*UV combination tuner must be of one
piece construction. Separate UHF and
VHF tuners must be dismantled and the
defective unit only sent in.

Pioneers in TV % Tuner Overhauting

CASTLE

TV TUNER SERVICE, INC.

5715 N. Western Ave., Chicago 45, !llinois
653 Palisade Blvd., Cliffside Park, N.J.
Canada: 136 Main St., Toronto 13, Ontario

®Major Parts are additional in Canada

The new English diode. The two small
pieces are the “insides” and show the
actual crystal and the two carwhiskers.

signals to a 70-mc intermediate fre-
quency. According to Standard Tele-
phones & Cables, Ltd., British asso-
ciate of ITT, who developed the new
diode, this reduces the source imped-
ance, normally about 200 ohms for
the best germanium mixers, to a
value of about 100 ohms for the best
low-noise match. This is done with-
out the increase in capacitance which
would result in trying to reduce the
series resistance by more conven-
tional methods.

Navy Joins MARS

The Navy has announced that
it is now an official member of the
Military ~ Afliliate Radio System

New TV Camera Beats Human Eye

(MARS) which is now operating as
an Army-Air Force project. MARS
is a cooperative venture of the
Armed Forces and American ama-
teurs.

Any amateur 16 years or older,
having a station capable of operating
on two or more MARS frequencies,
may apply for membership without
becoming obligated for military
service. Applications are made to
OCSigO, Attn: SIGMR, Washington
25, D. C.

Special Protection for
New Radio Telescope

The radio telescope of the Uni-
versity of Illinois, which has just
come into use in Danville, 1IL, is ex-
pected to have protection from inter-
ference on TV Channel 37 for a
radius of 600 miles, according to Rep.
William L. Springer (R., 111.).

Mr. Springer told officials of the
university that he had been informed
by reliable sources that the FCC was
likely to take an early official stand
on the matter, and that it was un-
likely that any allocation would be
made in that frequency until it could
be decided what frequencies to des-
ignate for radio astronomy.

Scientists feel that Channel 37 is
in the best part of the spectrum for
that type of work, and that protec-
tion from TV interference would be
a useful first step in preventing man-

(Continued on page 14)

A new all-rransistor camera chain, designed around the ZL-7806 image orthi-
con, will make air reconnaissance possible at night, according to General Eleciric’s
Light Military Electronics Department, designers of the new equipment. The sys-
temm will operate at 10°% joot candle—the equivalent of a cloudy, moonless night,
and generate a 300-line TV picture. The sensitivity is from 10 10 100 times as great

as that of the human eye.

www.americanradiohistorv.com

RADIO-ELECTRONICS


www.americanradiohistory.com

GRANTHAM GRADUATES DISTINGUISH THEMSELVES...

Based on the results of a recent survey of Grantham graduates (1957 to 1960), we find that we have trained
a pretty distinguished group. Their approximate average annual income is $7,000.00 (spectacularly above
the National average). We are justifiably proud of this and of the fact that our graduates are employed by
virtually every major electronics firm in the country. To learn more about our training, simply complete and
send us the coupon which appears below. Meanwhile, you might like to read the representative response to

our quest

ionnaire which follows:

a

o

5o

GRANTHAM GRADUATE QUESTIONNAIRE

Where are you currently employed? I am now employed by Edgerton, Germeshausen, & Grier, Inc.
What position do you hold? I am an electronics technician in the communications branche

What is your annual income (approximately)? My annual income here is approximately $10,000. This
consists of $6,500 base pay, and the remaining $3,500 in field bonuses and overtime.

What influence (if any) did Grantham training have on your job?

. Is the work you are doing different from what it would have been if you had not taken the Grantham course?
Although without the Grantham School training I would still be working as a technician, I would not
be working in the "Commo" section; nor would I have been able to acquire my previous position as a
microwave transmission technician with the American Tel & Tel Co.

. If you are in the same type of work as before you took the Grantham course, have you advanced your position,
salary or prestige due to the course? I feel that my "first phone" (a result of your training) is
the main factor which enables me to do more technical work at a higher rate of pay (and enjoy the
added responsibility, etc.) than men with much more age and experience. To say that my position,
salary, and prestige have been advanced due to your training would be a gross understatement!

Would you recommend our course to someone wishing to begin or advance in electronics? I most certainly
would (and in fact have) recommended your course to anyone who desires to learn or advance in elecCe
tronics. I was amazed that such a complete study of electronics, covering things in such detail
that those with previous education and/or experience could still learn a lot and yet those with
absolutely no such education or experience could understand it completely, could be presented in
such a short time.

6. Do you have any suggestions as to how our training might be improved? I have no suggestions as to

improving your course; it seemed 100% O.K. to me, so I'll use this space to put a feather in the
cap of your Seattle instructor, Mr. Robert Genn. Not only is Mr. Genn a very competent instructor,
but he is also one of the finest individuals I have ever had the pleasure of meeting. At all times
he displayed a very personal relationship with each student, displayed almost impossible patience
trying to get a point through our sometimes thick skulls, and displaying true concern as to our
success in both the F.C.C. exams and in our futures in electronics. I am sure that any student
who attended your Seattle school left, as I did, with a warm spot in his heart for Mr, Genn and
for Grantham School. He is truly a credit to your organization.

7. Would you like to have a complimentary copy of the new Grantham lesson on transistors?

I would appreciate a cqpy of your new lesson on transistors.

8. May Grantham School use the foregoing information (or a specified part thereof) for promotional purposes?

You may use the statements in this questionnaire as you like. I am very pleased that you asked
my opinions and I grant permission to use them as you please. I would, in fact, be proud to
recommend your school in any manner that I could,

Signed: _v/)ﬁ? ﬂér_%( _’__ X fgé: =B Date:_h’@g%?__‘?({ /763

GR

@ GRANTHAM —

SCH

Train through Home Study or at one of our four
convenient resident locations shown below:

ANTHAM SCHOOL OF ELECTRONICS, 1505 NORTH WESTERN AVENUE, HOLLYWOOD 27, CALIFORNIA

(Mail coupon for complete details)

OV s, l To: GRANTHAM SCHOOL OF ELECTRONICS
I

NATIONAL HEADQUARTERS OFFICE

a

2

ollvy

3
5

< A
4 @
“Carg 5TV

OOL OF ELECTRONICS

you are interested.)

classes, [] Washington classes, ] Home Study.

Name Age

1505 N. Western Ave., Hollywood 27, Calif. 34-E
Upon receipt of this coupon, the Schoo! will send complete

details by return mail. There is no obligation, and no salesman
wili call. (Please indicate the division of the School in which

[] Hollywood classes, [] Seattle classes, [] Kansas City

Address

1505 N. Western Ave, 408 Marjon Street 3123 Gillham Road 821-19th Street, N.W, I
Los Angeles 27, Calif, Seattle 4, Wash. Kansas City 9, Mo. Washington 6, 0.C.
I City . State -
(Phone: HO 7-7727) (Phone: MA 2.7227) (Phone: JE 1-6320) (Phone: ST 3-3614) — e | i (S| (B (S s | (S R, i) | e
MAY, 1963
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NEW (O

amazing color-coded system pinpoints

® individual COLORGRAM CHARTS highlight specific TV receiver functions e RAPID REPAIR MANUAL

Complete
Colorgrams
Service-Pak

onl§195 B+ COLORGRAM GENERAL ELECTth-I vV P

B+ DISTRIBUTION FOR HORIZONTAL COLORGRAM
MULTIVIBRATOR & OUTPUT IN COLOR

B+ BOOST PIN

Desiyned
By Leading
Authorities

Paul B. Zbar,
head of elec-
tronic dept.
Voorhees
Technical
Institute, and
Robert Cornell,
former techni-
cal editor of
Electronic
Technician
Magazine.

172 6CG7
VIi2A HORIZ MV
| e

| K/l 0o 1 1 I H | G

B8+ 800ST

-

®rg62 DLORGRAMS INC

*Trademark registration pending

\ i@ S ‘&;
3 ¢ |
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LORGRAMS

hard-to-find components, conductors

o COLOR-KEYED MASTER SCHEMATIC

1
> Al COMPONENT
< LOCATION
GUIDE
|78 RESISTORS
R178-A2
R180-B1
= \ R215-]2
i w251-C5
R252-C§
R253-D5
R254-C4
N R255-C2
-t R256-D2
6 R258-E2
R258-E5
5 R260-G4
= R261-F3
R262-G2
R263-GS
S R264-Gd
G R265-13
e R266-H2
Gk
DIODE
¥251A/B-B5
- CAPACITORS
€209-K1
czio-11
> n ©251-B4
e c252-Cs
n G
o C253-F3
518 C254-G2
C255-D$
y C256-82
C257-D3
SIA C258-G1
C259-F5
! C260-H2
e C263-14
:_J CoILs
o A | 1251-F1
R s+ BOOST
R b+
8v
GROUND
CONDUCTOR

Printep USA.

COLORGRAM Charts (see sample on left hand
page) are the key to a remarkable new
method designed to help you isolate TV re-
ceiver difficulties in less time and with less
effort than has ever before been possible. The
COLORGRAM system simplifies the use of any
repair procedure you normally use.

EACH COLORGRAM CHART SHOWS
SEPARATE CIRCUIT SECTIONS

Each COLORGRAM Chart is clearly color-coded
to show signal-flow and continuity as dis-
tinctly as the color-marked route on a road
map. Each COLORGRAM Chart shows test
points and voltages. The entire ground con-
ductor is shown in its own distinctive color
throughout all the cOLORGRAM Charts. Every
component in the circuit is clearly identified,
and its relationship to other components
made readily recognizable.

There is a COLORGRAM Chart (like the sample
shown) for each of these TV receiver func-
tions: IF, Video, Audio, Vertical and Hori-
zontal, (showing sync and sweep circuits),
B+ distribution and AGC circuitry.

COLORGRAMS ISOLATE TROUBLE AREAS

Each coLorGraM Chart enables you to color-
shoot with little or no reference to schematic
or manual. If you have a video problem, refer
to the Video COLORGRAM Chart-—audio prob-
lem, the Audio COLORGRAM. The circuit is
conveniently color-coded, localized and iso-
lated. Even when a signal leaves the board
and then returns, components and signal
path are clearly indicated. You can concen-
trate on that small portion of the set most
likely to be the cause of trouble. There’s no
time wasted working back and forth between
schematic and set looking for test points —
wading thru superfluous information—iden-
tifying components incorrectly,

e all based on original TV manufacturers’ data

SPEED PRINTED CIRCUIT SERVICING

Where receivers use printed circuits, each
COLORGRAM Chart represents the actual sig-
nal conductor pattern of the specific PC
board, exactly as you see it in the set. Color-
coding helps you easily concentrate on the
signal flow of interest. And each component
is clearly located and identified.

COLOR-KEYED MASTER SCHEMATIC
IDENTIFIES COLORGRAM CHART AREAS

Easy-to-read schematic, provides an overall
view of the receiver circuit. Shows the Tuner,
IF, Video, Audio, Vertical and Horizontal
sections, color-keyed to the colors used in
individual COLORGRAM Charts. Also includes
test points, waveforms, voltage, resistance,
capacitance, practical alignment data, etec.

Scuensr CmeKyeaa To

omes, Bt

‘:{E\i@‘ e Gt T e TR
ey . i :
Cy Gt e 28

RAPID-REPAIR MANUAL CONTAINS
PRACTICAL SERVICE DATA

This effective guide to the use of the COLOR-
GRAM System contains original manufac-
turer’s service notes, special instructions,
circuit modifications, parts list and parts
numbers. Includes Pictorial Tube and Com-
ponent Location Charts, Tube Failure Guide.

COLORGRAMS can help you with your TV repair problems—ACT TODAY!

Please send me:

COLORGRAMS'INC.

Division of TVDevelopment Corp.

469 JERICHO TURRPIKE
MINEOLA, NEW YORK

( ) Free cross-referenced COLORGRAM catalog,

( ) Name of nearest Colorgram distributors \;‘ i LS
get the NAME__ e, S N
! (please print) Y
colorgram COMPANY
Story ADDRESS I
CITY ZONE STATE

use this coupon

() TV technician (

Please fill in this information. My occupation is:
) Engineer (

) Hobbyist ( ) Other

(please specify)

wwWWw.americanradiohistorv.com
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Nothing fits all your

CB needs like
Hallicrafters’ versatile
new transistorized CB-5

-
. S

AC Pedestal Power Supply,
Battery Pak and
Tone-Coded Squelch
accessories optional

at extra cost.

'y i i
ST (A

Wherever and however you use citizens band,
no transceiver made gets around with the ef-
fortiess efficiency and consistent high perform-
ance of the new CB-5.

A fraction over 3 inches high, 10 inches wide
and 8 inches deep, its 18-transistor design
solves all normal space problems in mobile or
airborne use. Weight: 634 Ibs.

It has no vibrator, of course, and battery drain
is negligible.

Specifications: 5 watts in; 100% modulation
capability; 6 crystal- controlled channels; 1 pv
sensitivity for 10 db. S/N ratio; 45 db. adj.
channel rej.; PTT ceramic mike; 6 kc. selectiv-
ity at 6 db.; 18 transistors, 9 diodes, 3 instant-
heat transmit tubes. Price: $199.95.

Hallicrafters CB-3A . . .
Unsurpassed for range
and reliability. $159.95.

» 8 channel, crystal-controlled convenience.

o Dual conversion for maximum rejection
without loss of sensitivity.

o Optional S-Meter and ‘‘Racket Buster” Noise
Eliminator with knock-out front-panel
mounting.

e 100% modulation capability; output over
2 watts; 6 kc. selectivity; sensitivity less
than 1 uv for 10 db. S/N ratio.

COMING -

the new ideas
in communications
arebornat...

hallicraffers

Dept. 15-E, 5th & Kostner Aves., Chicago 24, lll.

Overseas Sales: Contact Export Dept., Hallicrafters
Canada: Gould Sales Co., Montreal, P. Q.

JUNE
ISSUE

RADIO

Log-Periodic V TV Antenna—The most-talked-of-at-the-moment antenna.

ELECTRONICS

1

(Continued from page 10)
made interference which could ham-
per studies of radiation in space.

Electronic Pioneer Honored

Benjamin Franklin Miessner

pioneer electronic inventor, was given
the new de Forest Audion Award of
the Veteran Wireless Operators As-
sociation (VWOA) at their annual
meeting in New York City.

Mr. Miessner, seen at the left
in the photograph, is the holder of

200 patents, including some that go
back to patents on cat’s-whiskers for
the early crystal detectors. Later ones
include noise-cancelling microphones
(dating back to World War 1), early
developments in the phonograph
pickup field, and a large number on
electronic music devices. Others
cover missile control and telemetry.

Brief Briefs

The electronics industry will be
the nation’s fourth largest by the end
of 1963, predicts the Electronic In-
dustries Association. 1962’s sales vol-
ume of $13.1 billion pushed the in-
dustry to fifth place. By the end of
this year, says the EIA, it should rise
to $15 billion, and to $20 billion by
1970.

Interface connections on dou-
ble-sided printed-circuit boards can
be made with pins instead of eyelets
or plated-through-hole connections.
The new method, developed by Gen-
eral Electric, promises to be less
costly and more reliable.

Educational Television will cov-
er 90% of United States population
within the next 10 years, according
to educational broadcasters’ presi-

dent John F. White. By 1972, he
thinks. the ETV system will prob-
ably include not only a large number
closed-circuit installations but

How to Get the Best from the Ceramic Cartridge—This lower-priced pickup can give
excellent results—but only if it is properly handled.

Tunnel-Diode Transmitter—Practical unit for use as garage-door opener and other
purposes. of

Base-dip Oscillator—Ingenious on sale many regular st'ati.ons serving class-
method maintains constant output May 18 rooms, an.d a sxml}ar group of sta-
over the tuning range. Its many uses tions serving shut-ins and adults at
are just beginning to be appreciated. home. END
14 RADIO-ELECTRONICS
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TV ANTENNA

Big performance,
little price

A\

- =

/H

Hlustration shows Color Guard Model C-33.

Engineered for metropolitan and suburban areas,
delivers sparkling color—superb black-and-white

The day of the old conical and V-cone antennas
is definitely over. Today you need something
better to pull in satisfactory pictures on modern
big-screen sets.

The new Color Guard is just that — some-
thing better! It's patterned after the large,
rugged fringe-area antennas; but it's compact,
a top performer, and budget-priced for high
volume throughout metropolitan and suburban
reception areas,

1963

Listing from $7.95 (Model C-31) to $17.95
(Model C-33), Color Guard antennas give you
the flat response and gain to meet your cus-
tomers’ needs at modest prices. Get on the
color bandwagon with the JERROLD-TACO
Color Guard. See your Jerrold distributor today,
or write:

JERROLD ELECTRONICS
Distributor Sales Division ¢ Philadelphia 32, Pa.tp

Asubsidiary of THE JERROLD CORPORATION

wWwWw.americanradiohistorv.com
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CLASSROOM TRAINING COURSES IN
LOS ANGELES AND NEW YORK CITY

START YOUR CAREER
IN ELECTRONICS NOW
AT RCA INSTITUTES...

Length of
Course

Day 2Vs yrs.
(N.Y.,, LAY
Eve. 63 yrs. (N.Y.)
Day 1%2 yrs.
LA

Course Qualifications

High School Grad, with
Algebra, Geometry,
Physics or Science

2 yrs, High School
with Algebra, Physics
or Science

Electronics
Technology (T-3)

Industrial and

B Communications (N.Y., LA
Electronics (V-7) Eve. 4Y2yrs. (N.Y.)

Eve. 3 yrs. (L.A)

Electronics and
& Television
Receivers (V-3)

2 yrs, High School Day 9 mos.

with Algebra, Physics (N.Y., LA)

or Science Eve. 214 yrs. (N.Y.)
Eve. 1¥2yrs. (L.A)

2 yrs, High School
with Algebra, Physics
or Science

Electronic
D Drafting (V-11, V-12)

Eve.

Basic: 1 yr. (N.Y)

Advanced: 2 yrs.
(N.Y.)

Automation
Electronics (V-14)

Radio Receiver and
Transistor Background

Sat.
Eve.

F Digital Computer Radio Receiver and Sat. .
Electronics (V-15) Transistor Background | Eve. 6 mos. (N.
Fundamentals of College Grad. or Sat. 15 wks. (N.Y.)

G Computer
Programming (CP-1)

Industry Sponsored Eve. 3 mos. (N.Y.)

H RCA 301 Computer CP-1 or Sat. 15 wks. (N.Y.)
Programming (CP-2) Equivalent Eve. 3 mos. (N.Y.)
RCA 501 Computer CP-1 or Sat. 15 wks. (N.Y.)
Programming (CP-4) Equivalent Eve. 3 mos. {N.Y.)
i IBM 1401 Computer CP-1or Sat. 15 wks. (N.Y.}
Programming (CP-3) Equivalent Eve. 3 mos. (N.Y.)

Eve. 3 mos.
(N.Y., L.A)

Eve. 3 mos.
(N.Y., LA)

K Color Television Television Background

L Transistors Radio Background

Technical Writing

Electronics Background | Eve. 3 mos. (N.Y.)

Day 3 or 6 mos.
N Preparatory (P-1) 1 yr. High School

(N.Y.
Day 3 mos. (L.A)
Eve. 3 mos. (N.Y.)

Preparatory

Mathematics (P-0a) | 1 ¥r- High School

RCA Institutes is one of the largest technical insti-
tutes in the United States devoted exclusively to
electronics. Free Placement Service. Applications
now being accepted for next term classes in Los
Angeles and New York.

AP The Most Trusted Name
(’ 8 ) in Electronics '
ge RADIO CORPORATION OF AMERICA
§ = = — — Send to the school nearest you = 3

RCA Institutes, Inc. Dept. RER-53 g

RCa
_INsTiTyrgs |

w

350 West Fourth Street

Pacific Electric Building
New York 14, New York

610 S. Main St., L.A. 14, Calif.

Please send me your FREE catalog. | am interested in the courses circled
below.

1
1
1
t
1
: ABCDEFGHIJKLMNDO
1
i
1

Name.

sdd {please print)
ress—

City. State

For Home Study Courses See Ad On Opposite Page

Zone.

16

Diodes Reverse Motor
Dear Editor:

I read avidly your May 1962 issue—especially the article
on “A Sun-Tracking Robot Furnace.” The servo system
looked pretty good to me, so I decided to build one to track
the moon and planets with a telescope.

I had a hard time getting the polar relays, but I finally
found surplus Barber-Colman Micropositioner relays, operat-
ing on 0.83 ma. They worked fine, but I still had no servo-
motor.

The only geared motor I could locate was an Oster B-9-1
shunt-wound job requiring 27.5 volts dc at 0.7 ampere. This

24V gppT
RELAY

ALL DIODES
750 MA, 100 PIV

10
POWER ~COM

= {SHUNT-WOUND DC MOTOR)
was fine, but how would I reverse its rotation by reversing its
polarity? My solution appears in the drawing.

I found two rf chokes in the end of the motor case. I
removed them, and had a good place for the diodes. Now the
motor takes off as fast in one direction as the other!

SeEaBORN H. CHILES
San Francisco, Calif.

[The B-9-1 is available at Fair Radio Sales Co., 2133
Elida Road, PO Box 1105, Lima, Ohio, and other surplus out-
lets.—Editor]

A Fly in the Tracer?
Dear Editor:

Regarding Turner’s “Tunable Af Signal Tracer” (De-
cember 1962, page 36): there is a discrepancy between the
response curve and the text. With the instrument used as a
wave analyzer, the attenuation at 2f (35 db) was quoted
instead of the 0.5f attenuation of 25 db. That means that when
the second harmonic is tuned in as f, the fundamental is 0.5f,
attenuated only 25 db. The fundamental alone would read
5.6% of full scale—even without any second harmonic (2f)
at all. Similarly, the third harmonic is wrong—the funda-
mental alone would show 3.2% with the instrument tuned to
3f. Thus the instrument is not very useful for distortion less
than 10%.

The tracer will not perform well as an intermodulation
analyzer either, because of its poor skirt selectivity. Usually,
IM test frequencies are 60 and 7,000 cycles, and the first side-
bands are 6,940 and 7,060 cycles. You would need more selec-
tivity than this tracer has, to distinguish the sideband fre-
quencies from the “carrier”.

Using a triple-gang pot as the tuning element has several
disadvantages, the most serious being poor tracking, which
changes the peak height with frequency. Further, the imped-
ance of the twin-T changes with frequency, particularly un-
desirable with transistors. This leads to the difficulty cited in

RADIO-ELECTRONICS
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RCA training at home can be the
smartest investment you ever made

40 Fascinating I
THEORY EXPERIMENT 40

| LESSONS 40 LESSONS PRACTICES
Look what ety — ity

Aomoms e | 1 sticTroNic
o rovpaEsTaLs

you get in | s
the Course in
Radio and
Electronic
Fundamentals

15 KITS

to build a Multimeter,
AM Receiver and Sig-
nal Generator. Kits
contain new parts for
experiments, inte-
grated so as to demon-
strate what you learn in
the lessons and to help
you develop technical
skills. Each kit is fun to

Containing all the basic
principles of
electronics
derstand form,

in easy-to-un-

MULTIMETER

A sensitive precision meas-
uring instrument you build
and use on the job. Big
44" meter with S0 micro-
amp meter movement.
20,000 ohms-per-volt sen-
sitivity d-c, 6,667 a-c.

AM REcEIVER

Have the satisfaction of
building your’ own radio
receiver with this high-
quality 6-tube superhetero-
dyne set. Big 5”7 speaker,

Full of practical, time-sav-
ing and money-saving serv-
icing tips, bound into 20
books.

SIGNAL
GENERATOR

A “must” for aligning and
trouble-shooting receivers.
Build it for your own use.
170 KC to 50 MC funda-
mental frequencies for all

put together!

fine tone! radio and TV work.

Also, comprehensive, fully-integrated home study courses in: Practical work with the very first lesson!
TV Servicing * Color TV * Communications Electronics * FCC Pay-only-as-you-learn! No long-term con-
License Preparation * Mobile Communications * Automation Elec- tracts to sign! No monthly installments re-
tronics * Computer Programming * Transistors ¢ Electronic Drafting. quired. Pay only for one study group at a
Stake out your future in electronics with any one of these courses. time, if and when you order it!

SEND FOR FREE HOME STUDY CATALOG TODAY!

Veterans: Enter discharge date... P S e O

The Most Trusted

: : —Take advantage of these same RCA courses at no additional cost.
Name in Electronics SRl

No postage, no customs, no delay. Send coupon to: RCA Victor Company, Ltd.,
5581 Royalmount Ave., Montreal 9, Quebec,

-
RESIDENT SCHOOL COURSES |
in Los Angeles and New York City offer | RCA lNSTlTUTEs, INC. Home Study School, Dept. RE-53
comprehensive training in Television and . | A Service of Radio Corporation of America
Electronics. Day and Evening classes. Free | 350 West Fourth Street, New York 14, N. Y,
Plac tService. Catalogf t. 9
acementvervice. L-atalog free onreques | Without obligation, rush me the FREE 64-page illustrated booklet “Your Career in
I Electronics™ describing your electronic home study training program. No salesman
il call.
RCA INSTITUTES, INC. e
A Service of Radio Corporation of D N P
America ¢ 350 W. 4th St.. New York |
14, N. Y. ¢ 610 S. Main St., Los An- | AGOI@SS. ..ottt ettt ettt et e et et e e e et ettt ee s et eee e
geles 14, Calif, |
| Y it s oot Mz s imsimtesasas sssassssanssions Zone State. e
|
I
|
|
|
l
L
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@ offers you the GREA TES T VA[UE

n TUBE TESTERS

TOP QUALITY o SPEED ® ACCURACY e LOW PRICES
...Sell more tubes—earn more money

Model 1100 TUBE TESTER

-+ - an outstanding tester—yet
amazingly low in price!

= true DYNAMIC MUTUAL
CONDUCTANCE TUBE TESTER

for on$7923 ,<

Tests for shorts
and leakage

Model 1000
MUTUAL CONDUCTANCE TUBE TESTER

Here, for the first
time is a true dynam-
ic mutual conduct:
ance tube tester toO
sell for less than a
hundred dollars. .. 1n
fact it bears a price
tag of only $79.95...
truly, one of. the
greatest values in lest
equipment to come

Tests for true dy-
namic mutual con-
ductance (Gm)

Tests for shorts and
leakage between any
tube elements.

Tests for gas and
grid emission . . .
sensitivity over 100 [IRARRRIPREYT
megohms time.

T I ULCRULLOM Size: 14x9%;x434"
have these features:

LL MERCURY Tube Testers - Compactrons, new
. A es including Novars, Nuws-'ors'b id tubes, voltage
L;‘be '{,%nery type tubes, auto radio h'yd:s"'lal tube types.
as and most in ¥
i nd hi-fi tubes, thyratrons
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the Bench Tested report—gain and selec-
tivity change as frequency is varied with
the ganged pot.

I do not deny the usefulness of the
tracer around shop, shack or lab, but
what I object to is claims about its ex-
cellence as a wave analyzer (low se-
lectivity), vswr indicator (too-low
gain), IM analyzer (low selectivity)
and in telemetering (poor shape fac-
tor).

T. C. PENN
Richardson, Tex.

Mr. Turner Replies

Dear Editor:

My thanks to reader Penn for
catching the disagreement between the
tuning curve and the figures given in
the text. The curve is correct. Regret-
tably, I jumbled the performance data
for tuned-amplifier and wave-analyzer
functions. The disputed figures apply. of

| course, to tuned-amplifier performance.
| As a wave analyzer, the instrument will

read a second harmonic above 5.6%
third harmonic above 3.2%, fourth
harmonic above 2.5%, etc. It is not as
bad as the 10% + Mr. Penn arrives at
seemingly by arithmetic addition of the
components. This is not valid for harmo-
nic percentages.

On intermodulation, I am unable
to agree with Mr. Penn. As an inter-
modulation meter, the instrument reads
a minimum of 15% IM with 1,000-50-
cycle test signal. On vswr indication, the
instrument is entirely practical at the
50-mv level; it was not intended 10 com-
pete with 60-db laboratory jobs. Re-
garding telemetering, it depends on the
system you use. The instrument has
been used to extract at will a 50-, 500-
or 2,500-cycle data signal from the
mixture on a line. It is certainly usable
that way.

And I must disagree about the in-
strument’s inaccuracy as an audio fre-
quency meter. What Mr. Penn says
might be true if calibration were made
from resistance settings, but, after one
year, the instrument still agrees with the
audio oscillator against which it was
calibrated.

The article says that gain changes
with dial setting, and that the gain con-
trol should be calibrated and readjusted
to compensate. Further, the original
manuscript did not suggest that the com-
mercial three-gang potentiometer is a
match for the costly, precision-tracked
units available to those who have the
money to spend, but proclaimed to the
experimenter the good news that the
cheap pot has been found to work as
well as the curve shows. Unfortunately,
the ecditor’s scissors caught that state-
ment!

RUFUs P. TURNER

Altadenn, Calif. END
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Electronics is the outstanding career field of
the 1960’s. There are more befter-than-aver-
age opportunities in Electronics than in any
other field—openings for which you could
qualify through NRI training. Thousands of
men like yourself have stepped up to good
money in Industrial Electronics, Radio and
TV Broadcasting and Radio and TV S