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NEW IDEAS IN TRANSISTORIZED CB TRANSCEIVERS  3° CENTs
TEST INSTRUMENTS FOR MARINE SERVICING
THE ELECTROMETER—WHERE IT’S USED AND HOW IT WORKS
BUILD A PROFESSIONALLY ENGINEERED STEREO PREAMP

CRYOGENICS

Electronics near absolute zero leads to fantastically
high- currents, powerful superconducting
electromagnets, and frictionless motors. A shorted
solenoid, once excited, will continue to produce a
magnetic field for years, perhaps even forever—
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Now is the time
to come to the aid
puloloot
~ of your party!
N

~““_The more you enjoy outdoor living,
the more you’ll enjoy the Electro-Voice
Musicaster—world’s finest weather-
proof loudspeaker system.

A Musicaster will add to your fun
wherever you are. Whether you're
dancing under the stars, swimming in
the pool, or relaxing around the
barbecue in the backyard, music from
a Musicaster adds the pleasure of
outdoor high-fidelity music from your
present Hi-Fi system, radio, phono-
graph or TV set.

It’s easy to connect for permanent
use outside, or you can simply move
your Musicaster into the recreation
room for year-round pleasure.

Designed for indoor-outdoor use, the
E-V Musicaster obtains high-fidelity
response from a heavy-duty weather-
proofed speaker mounted in a rugged
aluminum die-cast enclosure. This
combination insures long-lasting
satisfaction under all conditions.

Now is the time to come to the aid of
your outdoor party .. . with an Electro-
Voice Musicaster. It's easy to install . ...
send for full information and the name
of your nearest E-V sound specialist.

ELECTRO-VOICE High-Fidelity Speaker System...it’s Weather-proofed!

SPECIFICATIONS:

Frequency Response: 60:13,000 ¢ps

Dispersion: 120°

Power Handling Capacity: 30 watts program
Impedance: 8 ochms

Size: 214" Hx 214" W x 84" D

Weight: 31 1bs. net

Price: $54.00

Musicaster Il available with additional tweeter
to extend response to 18,000 cps. Price: $75.00

P.S. If your school, church or club
needs a tough, high-quality, all-purpose
speaker, the smari choice is an
Electro-Yoice Musicaster.

Electro-Voice, Inc. Dept. 724N
Buchanan, Michigan

Please send me your booklet, "How to
Enjoy High Fidelity Outdoors.’

Name____ = —
Address_____ - —
City. . State
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How high can
YOU GO in
Electronics?

1 E. SMITH
Founder NRi

PICK YOUR CAREER
Train with the Leader

@ Industrial Electronics

Prepares you for a career as an
Electronic Technician in industry,
business, or military. Covers com-
puters, telemetry, automation, micro-
wave, etc. Training equipment
included.

® TV-Radio Servicing

NRI's time-tested course trains you
to fix radios, TV sets, hi-fi, ctc.,
shows you how to earn exira money
while training, how to start your own
business. Training epuipment in-
cluded.

@ FCC License

Trains you quickly to take govern-
ment exams for your FCC First Class
Radiotclephone License. Necessary
to operate and service TV and Radio
broadcasting and other equipment.

No school or college can tell you how high you can go—
how much you can earn. But we at NRI can tell you that
there are NRI graduates in all the salary ranges you see
above. Some have even gone higher. Among the thousands
of NRI graduates there were many who were beginners—
men who decided to turn their interest or hobby into a

profitable career. Others were already
in TV, Radio or Electronics and real-
ized that by adding to their knowledge
they could take quick advantage of
new opportunities and move up to
higher levels of prestige and pay.

As a reader of this magazine, you are
well aware of the expanding uses of
Electronics in industry, business,
broadcasting, the home. Electronics
is changing our world, and a school
offering training must keep pace with
change. That’s why the NRI staff of
technical writers, teachers, editors
and engineers is on the job constantly
to keep NRI lessons and training
equipment correct and up-to-date.

NRI Equips You to Grow
You read about advances in FM
stereo broadcasting, in computers,
telemetry, microwave, color TV. NRI
not only provides courses which cover
these important new subjects, but
gives you experience working with the
circuitry involved. NRI training
equipment is not a conglomeration of
commercial instruments, but specially
designed to blend with course ma-

$18,000
$16,000

$14,000
$12,000

510,000

§ 8,000
58 6,000

Oldest and Largest School
For nearly 50 years, NRI has earned
the confidence and respect of students,
graduates, the Electronics Industry.
NRI training is recognized by all as
an outstanding educational value.
That’s because NRI is America’s
oldest and largest Radio-TV Elec-
tronics School, drawing on experience
gained with hundreds of thousands of
students. Mail coupon now. Nahonal
Radio Institute, Wash- =
ington 16, D.C.

Mail coupon for
FREE CATALOG

| National Radio Institute
Washington 16, D. C. 2GE

| Send me your catalog (Please print, No
| salesman will call) I am particularly
| interested in:

[] Industrial Electronics

[] Radio-TV Servicing

[J FCC License

[[] Radio-TV Communications

— e e e e e e e . e e e e et

. 5 terial. You build circuits, perform
® Communications . ko wi ;
experiments, work with Electronic . B
- - B . e
Prepares you for jobs in AM, FM, test instruments you build yourself. jjNam ge-
TV broadcasting stations, mobile I hort, NRI . |
radio, marine, aviation, shipboard n short, IN. equips you | Address
radio, ete. Special training equipment to grow . . .1n your new ca- ] ol .
included. reer, in usefulness, inpres- ? [~} i ity one___State
F . o Accredited Member National Homs Study Council
tige, in monetary gain. “oug w1 A A I
ELECTRONICS WOIILD is_publisted monthly by ZIff.Davis Publishing Company at 434 South Wa h Avenue, Chleazoe 5. lllinois. Subseription rates: one year United Statesx and
possesslona 88.00; Canad:a and Pan American Unlon countries $3.50: all other foreifn cmnl jes RI.0N. Seeond Clusi: postage pald at Chieago. lllinois and 'll lddluon al malling
offices. Authorlzed as Sccond €lass mail by the Post Office DePartment, 11l Canada amel far payment of paslage ity €ash. July., 1982; vol. 68,

July, 1962
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WORTH SHOUTING ABOUT!

Reaching New Peaks in
Performance, Portability and Price

They're shouting from the hill tops.
Technicians, engineers and test labs
all say that the original Mighty Mite
finds the tubes that large expensive
testers miss. And now . ., here is
the new improved Mighty Mite! De-
signed for the present and far into
the future. Tests all of your present
tubes plus the new RCA Nuvistors and
Novars, GE Compactrons and Sylvania 10
pin tubes.

A complete tube tester that is smaller than a portable type-
writer yet outperforms testers costing hundreds of dollars.
A real money maker for the serviceman and a trusty com-
panion for cngineers, maintenance men and experimenters.

Even though the Mighty Mite weighs less than 8 pounds,
new circuity by Sencore enables you to use a meter to
check grid leakage as high as 100 megohms and gas condi-
tions that cause as little as one half microamp of grid cur-
rent to flow. Then too, it checks for emission at operating
levels and shorts or leakage up to 120,000 ohms between all
clements. This analytical “stethoscope” approach finds
troublesome tubes even when large mutual conductance
testers fail. And it does all this by merely setting four con-
trols labeled A, B, C, & D.

Check these plus Sencore features: Meter glows in dark for
easy reading behind TV set ® Stainless steel mirror in ad-

Sencore Sam says . .

the Mighty Mite is the real answer for the mon on the go.”

50

Remember . . . there is
only one Mighty Mite

justable cover for TV adjustments  Rugged, all steel carry-
ing case and easy grip handle ® Smallest complete tcster
made. less than one foot square. Mighty Mite 11 will test
every standard radio and TV tube that you encounter
nearly 2000 in all, iicluding foreign, five star, auto radio
tubes {without damage) plus the new GE Compactrons,
RCA Nuvistors and Novars and Sylvania 10 pin tubes.

Mighty Mite 11 also has larger, casy-to-read type in the set-
up booklet to insure faster testing. Why don’t you join the
thousands of servicemen, engineers, and technicians who
now own a Mighty Mite tube tester? Tube substitution is
becoming impossiblc and costly with nearly 2000 tubes in
use today. Ask your authorized Sencore Distributor for the
New improved Mighty Mite. Size: 10%7 x 9% 7 x 3142”
Wit. 8 Ibs.

MODEL TC114

LY

2 )

. “They all agree . .

SENCORE.

T “CTRONICS WORLD
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SOLID STATE
TECHNICIANS

ELECTRONIC

CHEMICAL

METALLURGICAL

PHYSICAL

IBM is seeking technicians to work on
important advanced areas in the Solid
State Field.

Electronic Technicians: with
breadboard, plus circuit or automated
test equipment experience are needed
for solid state development and appli-
cation work.

Calibration Technicians: are
needed with experience in the servic-
ing and maintenance of electric, elec-
tronic and electrooptical test and
measurement equipment.

Chemical, Metallurgical and
Physical Technicians: are needed
to work on semiconductor material
preparation, high-vacuum technology,
and material and device testing

Qualifications: You should have a
minimum of two years’ technical school
education, plus two or three years’
technical experience.

IBM offers company-paid relocation,
stable employment, liberal benefit
plans, company-sponsored education
program, nearby degree study, tuition
refund, advancement based an merit
and performance. IBM is an Equal
Opportunity Employer. Salaries are
commensurate with education and ex-
perience,

For a prompt reply, please write, out-
lining your background and interests,
to:

R. S. Ackerman

IBM Corporation

Dept. 650R

South Road
Poughkeepsie, New York

IBM

INTERNATIONAL BUSINESS
MACHINES CORPORATION

COMING Electronies World
NEXT MONTH

Special Feature:

COLOR TV

Analyzing Color-Set Defects—Experienced technicians recognize many faults im-
mediately on monochrome sets by inspection of the picture. Similarly, there are
many color-set defects that can be associated with specific visible symptoms, in-
cluding some that appear during monochrome reception, if the technician thinks
logically in terms of circuitry. This article illustrates the technique with examples.
... Directory of Color TV Test Pattern Generators—Color TV servicing requires special
test-pattern generators for making chroma and convergence adjustments. Here are
the available units and their features . .. Status of Color TV—A run-down on what
color sets and what TV programs will be available in color for the prospective pur-
chaser of color TV.

Special Gadefold —Of particular interest to the audiophile, this special full-
color SOUND chart includes graphs of frequency and volume ranges, equal loudness
curves, an audible spectrum chart, a musical frequency-range chart, a graph of
hearing loss with age, plus a sound-level chart showing the relative leveis of a number
of common sounds and noises . . . Voltage, Power, and Decibel Nomogram—For figur-
ing amplifier gains and losses even when voltage measurements are across different

impedances.

FACSIMILE TECHNIQUES & EQUIPMENT

A. L. Plevy, a Project Engineer for
Westrex Corp., discusses the operating
principles of facsimile equipment and
| explains some of the featiires to be found
| in modern equipmen! now being used to
| relay visual information from point to
point.

LOW- AND MEDIUM-FREQUENCY CONVERTERS
Build this add-on circuil [or your broad-
cast-band receiver to enable you to re-
ceive continuous weather broadcasts,
marine beacons, and other |.f. services
lo,)erating between 150 and 550 kc.

TRANSISTORIZED IGNITION SYSTEM
| Here is a simple system for 12-volt nega-

tive-ground cars that delivers a large,
high-voltage spark, even at top speeds.
Longer point life and easier starting are
provided by this automotive accessory.

TRANSISTOR-OPERATED PORTABLE LAMP

A vaiuable portable [luorescent utility or
emergency light which is batlery pow-
ered and uses a lransistor oscillator cir-
cuil. Build one [or your car and another
for your home in case of power failures.

All these and many more interesting and
informative articles will be yours in the
August issue of ELECTRONICS
WORLD . . . on sale

July 24th

Williom B. Ziff
I Chairman of the Board (1946-1953)

| William Zitf
President

W. Bradford Briggs
Exccutive Vice President

Hershel B. Sarbin
Vice President and General Munager
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change of address. Include your old address, as welltn_s new—enclosing if possible an address labe! from
a recent issue,

EDITORIAL CONTRIBUTIONS must be accompanied by return postage and will be handled with reasonable
care: however publlsher assumes no responsibility for return or safety of art work, photographs, or
manuseripts. E
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GET YOUR First Class Commercial

F.C.C. LICENSE

IN 12 WEEKS'

Is the course proven?

A high percentage of our fulltime resident students
get their [st class licenses within 12 weeks from the
time they start the course. Intensive FCC license
training is our specialty — not just a sideline,

Is the course complete?

The Grantham course covers all the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics,

Is the course “padded”?

The streamlined Grantham course is designed spe-
cifically to prepare you to pass certain FCC exam-
inations. All of the instruction is presented with the
FCC examinations in mind. If your main objective
is an FCC license and a thorough understanding of
basic electronics, you want a course that is right to
the point — not a course which is “padded” to extend
the length of time you're in school. The study of
higher mathematics or receiver repair work is fine if
your plans for the future include them, but they are
not necessary to obtain an FCC license.

Is it a ““coaching service”?

Some schools and individuals offer a **coaching
service” in FCC license preparation. The weakness
of the “coaching service” method is that it presumes
the student already has a knowledge of technical
radio. On the other hand, the Grantham course
“begins at the beginning” and progresses in logical
order from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making thec subject easy to understand. With each
lesson, you receive an FCC type test so you can dis-
cover daily just which points you do not understand
and clear them up as you go along.

X, W b |
Eir At ttes o Amyi
L EBLERAL COMMUNICATIONS COMMISSION

BATRHY TIASTAIING QA OO TGN

FIRST CLASS

M"“‘.—M—

MOT VALID CINTE BIANED

Is the school accredited?

Accreditation by the National Home Study Council
1s your assurance of quality and high standards.
Grantham is accredited.

Is it a “memory course’?

No doubt you've heard rumors about “"memory
courses” and *“‘cram courses” offering *‘all the exact
FCC questions.” Ask anyone who has an FCC license
if the necessary material can be memorized. Even if
you had the cxact exam questions and answers, it
would be much more difficult to memorize this
“meaningless” material than to learn to understand
the subject. Choose the school that teaches you to
thoroughly understand — choose Grantham School of
Electronics.

THE GRANTHAM FCC license Course in Com-
munications Electronics is available by COR-
RESPONDENCE or in RESIDENT classes.

For further details concerning F C.C. licenses and our training, send for our FREE booklet

Grantham Schools

1505 N. Western Ave. 408 Marion Street 3123 Gillham Road
Los Angeles 27, Calif. Seattle 4, Wash. Kansas City 9, Mo.

(Phone: HO 7-7727) (Phone: MA 2-7227) (Phone: JE 1-6320)

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS [ ~/oronie!

Grantham resident schools are located in four major cities — classes in Name o ____Age.

F.C.C. license preparation are offered at all locations. New day classes begin
every three months, and new evening classes begin four times a year.

MAIL COUPON NOW—NO SALESMAN WILL CALL=3> JRRtiRubsi

July, 1962

82t - 19th Street, N.W.
Washington 6, 0.C.

(Phone: ST 3-3614)

Accredited by the National Home Study Council

{Mail in envelope or paste orr poastal cord)
To: GRANTHAM SCHOOL OF ELECTRONICS
NATIONAL HEADQUARTERS OFFICE

1505 N. Western Ave., Hollywood 27, Calif.
Gentlemen:

Please send me your free booklet telling how | con gei my com-
mercial F.C.C. license quickly. | understand there is no obligation

Address - - ——

City = ° State

[J Home Study, [J Resident Classes 26-K

www americanradiohistorvy com
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SERVICE MASITER...

EVERY TO0L YOU NEED
33% OFTHETINE

complete 23-piece kit for radio, TV,

0 2 {
and electronic service calls

N |
2 HANDLES: )
shockproof plastic.
Regular 4” length
... 2"Stubby.Inter-
changeable. Patented
spring holds snap-in
tools firmly in place.

9 NUTDRIVERS :
High Nickel chrome
finish, X" to 14"

3 sTuBBY

NUTORIVERS :
WKW

EXTENSION BLADE: -

Adds 77, Fits
both handles.

3 SCREWDRIVERS :
Two slotted . ..
9{6“- 237’
=1 Phillips

2 REAMERS :
%% A"

ADJUSTABLE

WRENCH :

6" thin pattern,
1" opening

LONG NOSE PLIER:
“Cushion Grip",
24" nose

DIAGONAL PLIER:
*“Cushion Grip"
hand-honed
cutting edges

ROLL UP KIT:
Durable, plastic-
coated canvas.
Compact, easy-
{o-carry.

|
i

|
|

Ask your distributor 1o Show you kit 99 SM

XCELITE, INC. o

ORCHARD PARK, N.Y.
Canada: Charles W. Pointon, Ltd., Teronts, Ont.

6

.«. for the Record

By W. A. STOCKLIN

Editor

CB and the FCC

ACCORDING to word just received
from Washington, some contem-
plated changes in the Communications

| Act will very shortly become law. Con-
| gress has put its stamp of approval on

the new rules and, at this writing, the
bill is on President Kennedy's desk
awaiting his signature. There seems to
be no doubt that he will sign the pro-
posed rules.

The bill itself is quite involved, in-
cluding many provisions designed solely
to reduce unnecessary paper work for
the FCC. The balance of the bill, how-
ever, will directly affect users of com-
munications equipment. It involves
forfeiture of licenses and fines in cases
of violations of the following rules and
regulations.

1. Operation by any person not hold-
ing a valid operator’s license or permit.

2. Failure to identify himself at the
time and in the manner prescribed.

3. Transmission of any false call con-
trary to regulations.

4. Operation on a frequency not au-
thorized.

5. Transmission of unauthorized com-
munications on any freguency desig-
nated as a distress or call frequency.

6. Interference with any distress call
or .distress communication.

7. Failure to attenuate spurious emis-
sions to the extent required.

8. Operation with power in excess of
that authorized.

9. Rendering a communications serv-
ice not authorized.

10. Operation with a type of emission
not authorized.

11. Operation with transmitting
equipment other than that authorized.

12. Failure to respond to official com-
munications from the FCC.

Once rhe law becomes elfective, any
licensee of a station violating any of the
above rules will, in addition to other
penalties prescribed by law, be fined a
sum not to exceed $100 for each viola-
tion. A maximum penalty of $500 can be
imposed irrespective of the total num-
her of violations.

Not only is the licensee involved, but
the operator of any such station can be
similarly penalized for violating Clauses
2, 3, 5, and 6.

These penalties, in themselves, are
certainly not too severe and we believe
the FCC is not unreasonable in its de-
mands. We all conduct ourselves ac-
cording to rules and regulations, at least
in our civilized society. If everyone oper-
ates within the rules, there will not be
any penalties involved, but when licen-
sees and operators flagrantly violate ex-

www.americanradiohistorv.com

isting rules and regulations, they should
be penalized. The penalty should be
sufliciently severe so that the number
of violations is reduced, if not eliminated
completely.

We do not want to imply that those in
communications are flagrant violators
of FCC rules and regulations. In fact,
we believe that most are sincere individ-
uals who make every possible effort to
use our air channels properly. Certainly
no one can criticize those in commercial
communications and most radio ama-
teurs, as a whole, operate according to
the rules. It is in Citizens Band com-
munications that abuses occur daily.
Although many of these operators, in-
dividually and in organizations. are
making every effort to police themselves
against violations, there still remain a
great number wheo continually operate
illegally.

Althouglh we o not condone the viola-
tions, we honestly believe that much of
the fault lies with the FCC and that
further penalties imposed on the CB
group, although legal, would not solve
the problem. The FCC has set up
so many misunderstood, misinterpreted
regulations for Citizens Band operation
that very few operators really know
Just what constitutes a violation. It is
not the responsibility of the operators
themselves to try to interpret correctly
the FCC's intentions. It is the FCC's
responsibility to set up simple, direct,
and easy-to-understand rules and reg-
ulations that cannot be misinterpreted
by anyone. In addition. the FCC has cer-
tainly been negligent in policing viola-
tions. Obviously. this is due to lack of
funds. but this does not excuse them
from the responsibility.

The odds in favor of being cited by the
FCC for any violation are only 1 in
5000 or even more and, with this degree
of leniency. it is hard to expect users of
CB equipment to take the regulations as
seriously as they should.

Before the FCC considers imposing
frrther penalties, we would think it ad-
visahle to re-evaluate the problems and
first eliminate the many deficiencies in
the present Citizens Band rules and reg-
ulations. Then the FCC should organize
its field offices so that suflicient person-
nel is availahle to properly monitor and
enforce its directives.

We feel sure that most operators of
Citizens Band equipment have a sincere
desire to stay within the regulations if
the regulations can be clarified for them
so that they understand exactly how and
for what purpose the Citizens Band is
to be used.

ELECTRONICS WORLD
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How 1o get 2
Commercial
FCC Llicense

REE

Completion of the Master Course

(both Sections) will prepare you

To Get An for a First Class Commercial

Radio Telephone License with a

Radar Endorsement. Should you

® fail to pass the FCC examination

FCC Commercial for this license after successfully
completing the Master Course,

you will receive a full refund of

all tuition payments. This guar-

®
Llcense antee is valid for the entire pe-

riod of your enrollment agree-

ment.
“License and $25 raise due to Cleveland Institute Training”
EFFECTIVE I sat for and passed the FCC exam for my second class license. This meant a promotion to Senior

Radio Technician with the Wyoming Highway Department, a 525 a month raise and a District of my
own for all maintenance on the State’s two-way communication system. 1 wish to sincerely thank you

JOB FINDING and the school for the wonderful radio knowledge you have passed on to me. I highly recommend the
schoolhto all acqgamtar}ui:eé who might possibly be lmefx‘elst(-:dI in radio. I gm {ruly convinced 1 cgu]d
never have passe e exam without your wonderful help and consideration.for anyone wishing

SERVICE HELPS CIRE fo help thomaselves

TRA'NEES GET CHARLES C. ROBERSON

Cheyenne, Wyoming

BETTER JOBS l Employers Make Job Offers Like These GEY THIS HANDY POCKET ELECTRONICS DATA GUIOE
To Our Graduates Every Month Free...

Broadcast s n in lllinois: ‘“\We are in need of an cnfineer with a first Puts all the commonly used conmversion (actors. for-

T e S A e ey o k) STACTeEs g s lutelatElECtan ky mulas. tables. and color codes at your fingertips. Yours
ExCLUS'VE y!f]sllll c'oait @,"j‘,"','l‘_‘l‘,’el': "-d_ are currently In need of man wllhteicr(ronu:r ‘;Eﬁ‘:}:";f,'!; free if you mall the coupon today. No further

ferral Of Interonien pereons to umt T ncer We would appreciate your re TO GET THIS FREE CIFT, MAIL COUPON TODAY!

TECHNICIAN
TRAINING PROGRAM o
IN COMPUTERS, f'nd OU" hOW L)
SERVO MECHANISMS, B, s e gy PRy B0, oot Jog Tl
MAGNET'C AMPL‘F'ERS growing field of elcctronics

2. You can solve the problems that stump olher tech-
nicians 1I'rabl. in el 1 are B mote

e Successful
an 3 fet hhoad In your fleld, ]
:-l. You ean handle new ¢tectronic devices. Every day E l e C t r o n l c S

dvances are beinf made In eleatronics. Only throug
lucatlon can you find out how to ke up h thene

Gel AII 3 Booklels clopments and how to use the new vie T r a i n i n g
Sorry—Not For Beginners

F r e e Please inquire only if you really want to get

ahead and to add to what you have already
learned in school, in the service, or on the
job. Some previous schooling or experience
in electronics, electricity. or related fields is

b necessary for success in Cleveland Institute Accredited by the
a successiul plan for . . . programs. National Home
Electronics Training O om0 0 0 0 T L o T T T 0,8 T s 0 o

Cleveland Unstitule of Elecironics

1776 E. 17+h St. Desk RN-67 Cleveland 14, Ohio

Please send FREE Career Information Material prepared to help me get
ahead in Electronics.

0p = Military ] Amateur Radio ] Telephone Company
’:’;ﬂupims in Radio-TV Servicing [J Broadcasting ] Other
onics for You ] Manufacturing [ Home Experimenting

In what kind of work are you now engaged? ................

In what branch of Electronics are you interested? ...

fr r xR R B R R 0 NN RN N N N N |
L E L LY L L TY LYY F Y gy

Acf Now Name ....... - . R V- I Address..............
CUE S EUANDY INST 1717 EOF. [ELECT RONACS City ... s e et i — Zone ... State P———
RN-87 V776 E. 17th St.  Cleveland 14, Ohio '—----------.------------------uuu--------------------------u-l
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FOR THE ULTIMATE
IN AUDIO TAPE
RECORDING

7

. .. Known and used the worid
over to satisfy the most
demanding requirements for
performance and reliability

aggnecord

in audio recording and repro-
duction.

728 STEREO
The professional
standard. 72 and
15 ips. Superior
performance

in all areas.

748 STEREO
The Olympian . . .
champion of
recorders. 3% and
7i2 ips. 4-track play
and record.

THE PT 6
The rugged, reliable
“workhorse" of the
broadcast industry.

THE P 75

“The Editor” . ..
includes all of the
capabilities of the PT
6 plus extended
performance and
utility.

THE M 90
“Mighty" in all
performance
characteristics.
Magnecord's finest
tape instrument.

Represented by leading audio
dealers and industrial elec-
tronics distributors. Write
today for additional informa-
tion regarding your specific
requirements.

WRITE TODAY FOR
MORE INFORMATION

ﬁ—h
BT gy

; ..,-—-m:f‘ L-: AL e T |

- palasiuprengll BT SRR .=

MAGNECORD SALES DEPARTMENT

MIDWESTERN INSTRUMENTS

P. 0. BOX 7509 * TULSA 35, OKLAHOMA

B FROM OUR READERS N

U.H.F. TV EDITORIAL

To the Editors:

I was shocked when I opened the
April ELEcTroNICS WORLD and read your
editorial “Will 50 Million TV Sets Be-
come Obsolete?” You say the present
12 v.h.f. channeis are insufficient to give
proper coverage across the nation. The
Television Information Office. New
York. N.Y. in “Television: Dimensions”
on pages 5 and 6 says: “Currently, 586
stations serve 48,000,000 U.S. television
families. About 989 of these families
can choose programs from two or more
stations.” On page 4 of the same publi-
cation. “There are over 56 million TV
sets in some 48 million homes. About
9 out of 10 U.S. homes have television.”

You state that u.h.f. television pre-
sents no problems that have not been
solved. Please contact the first TV
serviceman vou encounter and ask him.
For more concrete information, get
first-hand data from the equipment
manufacturers and their design engi-
neers. You might also talk to someone
whose picture “went to pot" when the
trees leafed out in the Springtime.

In reference to the fourth paragraph
of vour editorial discussing the FCC
New York u.h.f. test, some of us in the
industry fear that this is ‘“eut and
dried”; that the FCC will find out only
what it wants to know. Perhaps this
indication is borne out by the fact that
the test is a “‘closed” affair, with no in-
formation of the results available to the
indusiry. Further, hoth the facility and
set installations were made by experts,
with no limit on the cost, which is cer-
tainly not what the majority of TV
viewers will be able to afford in instal-
lation costs and upkeep to their instal-
lations. Common sense would indicate
that any results obtained in New York
City could not be even an indication of
the results io be expected in the bulk
of the rest of the country, with its vary-
ing terrain. Yet this “test” purportedly
could determine the kind of TV that

| will be forced on the entire couniry,

regardless of the present investment by
citizens and TV broadcasters.

Finally, you state that television
must go wh.f. Why? You answer, "TV
will be made available to more areas
and be able to reach more people.” Not
everyone agrees with you. The Maxi-
mum Service Telecasters Fact Sheet,
page 2, has this to say:

“If all existing v.h.f. stations were
shifted 1o u.h.f. channels, very consider-
ably more than 25% of the total land
area of the United States would lose its
existing television service.

“Small- and medium-sized cornmuni-
ties and rural, farm. and other outlying
areas now served by v.h.f. stations

www americanradiohicstorvy com

would be especially hard hit if operating
stations were shifted from v.h.f. to u.h.f.
“Existing reliable technical data dem-

onstrates: (1) v.h.f. stations usually
can be expected to serve areas extend-
ing 55-65 miles and farther from the
transmitter; (2) u.h.f. stations usually
can be expected to serve areas extend-
ing only 30-40 miles from the transmit-
ter.”

J. E. NEWMAN

Chief Engineer

Television Station WDBJ

Roanoke, Virginia

Space does not permit us more than a
brief sampling of some of the ideus ea-
pressed in Reader Newman's letter. It
is obvious that there are many siuccess-
ful v.uf. stations that are not awrions
to switch to w.h.f. However, our own
feeling, as expressed in the April edito-
rial, is that there will be a general
changeorer to it.h.f. in about 10 yeurs
or s0. By that time. assuming the all-
chaunel bill goes through Cong.ess, @&
good many receivers will be in the hands
of the public that will allow them to re-
ceive the uw.h.f. stations.—Editors.

Hi-FI IN THE 30'S

To the Editors:

The writer has been fooling around
with "high fidelity"” since hefore 1930.
Before the advent of the dynamic
spealier- -even with the old heavy field
coils—the writer used more than one
or two of the old magnetic speaker
drivers, in which the fulerum was at-
tached directly to the sounding board.
We even iried some of these dynamie
speakers (made by Crosley) on the
sounding Doards of pianos, and got very
good reproduction from the old radios
and records.

In the 1930's, when the old “Cinauda-
graph” speakers were made in Ger-
many, we secured one of the largest
models (an 18-incher weighing a whop-
ping 55 Ibs.) and mounted this speaker
in an “infinite” speaker enclosure meas-
uring 48 x 48 x 18 inches made wilh
34-inch plyboard, and “loaded” with
wool felt. Qur amplifier used feedback
with 6L6 tubes, and had the old RCA
“expansion’ circuit together with the
Thordairson bass circuit.

With this combination, we got excel-
lent reproduction from the old 78-rpm
records, since we could ‘‘expand” the
lows, and also had control over the
highs. At one time, our setup included
six other speakers in combination with
the above 18-in. “Cinaudagraph”
speaker. We used the old (and first)
“high-fidelity’’ output transformer
made by Tho,darson. Incidentally, our

ELECTRONICS WORLD
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Again Makes Servicing

Easier... More Profitable!

Unique new B&K design now simplifies serv-
icing in the home or in the shop. Combines
Tube Tester, Volt-Ohm-Milliammeter, and
Cathode Rejuvenator Tester in one compact,
professional quality instrument—at low cost!

TUBE TESTER SECTION is fast and accurate.

Tests the newest tube types as well as all of the

old commonly used tubes in TV and radio sets.

Tests the Nuvistors and Novars, the new 10-
pin tubes and 12-pin Compactrons. Tests voltage
regulators, thyratrons, auto radio hybrid tubes,
European hi-fi tubes, and most industrial types.
Checks for all shorts, grid emission, leakage and
gas. Provides adjustable grid emission check with
exceptional sensitivity to over 100 megohms. Checks
each section of multi-section tubes separately.
Checks tube quality and capability of cathode
emission under current loads simulating actual
operating conditions.

DYNA-TESTER [

TUBE

TESTER $O

CRT

VOM SECTION provides the 7 most-used
ranges for convenient TV testing:

3 DC Ranges: 0-10, 100, 1000 volts
3 AC Ranges: 0-10, 100, 1000 volts
1 Resistance Range: 3 k center scale

CRT SECTION spots picture tube trouble

and corrects it in a few minutes right in the

home, without removing tube from set. Tests

and rejuvenates picture tubes at correct fila-
ment voltage from 1 to 50 volts. Checks for leak-
age, shorts, and emission. Removes inter-element
shorts and leakage. Restores emission and bright-
ness. (Checks and repairs color picture tubes with
B&K Accessory C40 Adapter.)

Model 625 Dyna-Tester complete in handsome,
lightweight, leatherette-covered carry-case.

Size: 1134” x 15" x 414", Net, $13993
See your B&K Distributor, or Write for Catalog AP20-N

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

Model 960 Transistor
Radio Analyst

Model 360 V O Matic
Automatic VOM

Model 375 Dynamatic
Automatic VTVM

Model 1076
Television Analyst

Model 440 CRT
Rejuvenator Tester

July,

See Your B&K Distributor
or Write for Catalog AP20-N

.

1962

K,

BaK MANUFACTURING C€O.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. *« CHICAGO 13, ILL.

Conode: Atlas Redio Corp., 50 Wingold, Toronte 19, Onl.

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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§ = = == Send to the school nearest you -

CLASSROOM TRAINING COURSES IN
L0S ANGELES AND NEW YORK CITY

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

Course

Qualificatjons

Length of

Course

Efectronics
A Technology (T-3)

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

Day 2Va yrs.

(N.Y., LA}
Eve. 6% yrs. (N.Y.)

industrizl and
B Communications
Electronics (V-7)

2 yrs, High School
with Algebra, Physics
or Science

Day 1v2 yrs.
(NY., LA

A)
Eve. 4% yrs, (N.Y.)
Eve.

3 yrs. (L.A)

Electronics and
C | Television
Receivers (V-3)

2 yrs, High School
with Algebra, Physics
or Science

Eve
Eve.

Day 9 mos.
. LA

2’/1 yrs. (N.Y.)
112 yrs. (LA)

Radio Telegraph
Operating (V-5)

o

2 yrs. High School
with Algebra, Physics
or Science

Day
Eve.

9 mos. (N.Y.)
2%/ yrs. (N.Y.)

Electronic
E Drafting (V-11, v-12)

2 yrs, High School
with Algebra, Physics
or Science

Eve

Basic: 1 yr. (N.Y.)
Advanced: 2 yrs.

(N.Y.)

F | Automation Radio Receiver and Sat. 44 wks. (N.Y.)
Electronics (V-14) Transistor Background |Eve. 9 mos. (N.Y.)
G Digital Computer Radio Receiver and Sat. 32 wks. (N.Y.)
Electronics (V:15) Transistor Background |Eve. 6 mos. (N.Y.)
H | Computer College Grad. or Sat. 32 wks. (N.Y))
Programming (C-1) Industry Sponsered Eve. 6 mos. (N.Y.)
Computer Programming Sat. 16 wks. (N.Y.)
Programming (C-2) Experience Eve. 3 mos. (N.Y.)

Color Television Television Background V(CN g "%,

i f Eve. 3 mos.
| Transistors Radio Background Y. TR

| Technical Writing

Electronics
Background

Eve. 3 mos, (N.Y.)

| writing (V-10)

High School Graduate

Eve.

1V2yrs. (LA}

Preparatory (P-1)

1 yr. High School

Day 3 or 6 mos.
{N.Y.)
Day 3 mos. (L.A)

J
K
L
M | Technical
N
0

Preparatory
Mathematics (P-0A)

1 yr. High Schoo!

Eve.

3 mos. (N.Y.)

The Most Trusted Name
! in Electronics
RADIO CORPORATION OF AMERICA

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.

@ 'NSnrwrs

RCA Institutes, Inc. Dept. EWR-72
Pacific Electric Building 350 Wes? Fourth Street
610 S. Main St., L.A. 14, Calif. New York 14, New York
Please send me your FREE catalog. | am interested In the courses circled
below.

A BCDETFGHIJKLMNDO
Name

{please print)

Address
City. Zone. State.

For Home Study Courses See Ad On Opposite Page

"o e ED G ane e WD B Cww e

amplifier had an output of less than approximately 10 watts.
Before TV came in, I built a Helmholtz resonator from

data in Helmholtz's book. The enclosure was made from
maple wood (cured), and the assembly weighs well over
125 Ibs—without speakers! I still have the resonator, but
haven't used it in years.

HoRACE D. \WESTBROOKS

Electronic Service and Repair

Since 1921
Griffin, Georgia

Reader Westbrooks’ comments were prompted by an
article by George Augspurger in owr January issue entitled
“The Importance of Speaker Efficiency.” Mr. Westbhrooks
goes on to say in his letter that the efficiency of some of the
very early enclosuies that he has experimented with is far
greater than that of many modern speakers.—Editors.

TRANSISTORIZED METAL LOCATORS
To the Editors:

I have received a letter from a reader of my article “Tran-
sistorized Metal Locator” which appeared in the March 1962
issue. This reader is quite emphatic in disagreeing with my
claim of being able to detect a nickel three feet underground.
This reader also refuses to build or service transistorized
metal locators; however, his remarks on range are quite
understandable as in probably 95% of the cases, faulty con-
struction or operation will result in range of only a few
inches on such a small object.

In any b.f.o. type, pulling is the key factor in range. As-
suming careful shielding of both r.f. outputs right to the
mixer input, the beat note should be lowered in operation
to one cps or less. A good meter will then “kick” with every
cycle. Range is usually reduced more than tenfold simply
by an increase in beat frequency from one to thirty cps.
This is where temperature stability counts.

Senior engineers, including members of the staff of Lock-
heed, Ontario, and Autonetics Research Center in Anaheim,
have seen my unit locate a nickel in three feet of dry sand.

\W. E. OsBORNE
Whittier, California

DE-STATICIZING RECORDS
To the Editors:

In your “Letters from Our Readers” column of February
1962, there was @ letter from J. D. Douglass of Cleveland,
Ohio, wanting some advice on the care of viny] records.

Although liquid detergents are recommended by some to
destaticize plastics, they do not do a real job. That is, they
destaticize by retaining a slight amount of moisture which
disappears in times of very low humidity. Also, some deter-
gents show a slight tendency to craze certain plastics. Craz-

| ing is the appearance of tiny cracks within the plastic that

eventually deteriorate it and a rough surface begins to
show. Further crazing causes a break. This would not do
for a recording.

So let me recommend that a real, chemical anti-static
solution be used to clean and destaticize your vinyl records.

Now let me tell you how to do it. The best way (I have
found) is to fill a water glass with anti-static solution and
pour it over one side and then the other of a record. Stand
it on end, resting so that only the top edge is supported to
keep it from falling. Let it drain and dry. Wiping a record
with a cloth dampened in anti-static is a sure way to get
Your record scratched. Recover the poured solution in an-
other container and use over and over.

The anti-static chemical is extracted this way from the
solution but it is attracted to the record surface. Such an
anti-static preparation is available as “Statix PC-152-C,”
from the Paint Products Laboratories, 1018 N. Clark Street,
Chicago 10, Illinois. This preparation is concentirated and
is to be diluted with water. Use four parts of water to one
part of the anti-static chemical.

WiLLIS C. WARE, JR.
Chicago, Illinois

In addition to the source of anti-static chemical mentioned
Tbove, many of the larger electronics parts dealers as well
s record stores carry a number of chemicals of the type
‘escribed above, and in convenient spray-cans.—Editors. A

ELECTRONICS WORLD
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TELEVISION
SERVICING

COLOR
TELEVISION

COMMUNICATIONS
ELECTRONICS

COURS

TRANSISTORS

RCA INSTITUTES
OFFERS A COMPLET
SELECTION OF
HOME TRAINING

ELECTRONICS

COMPUTER
PROGRAMMING

ES IN

AUTOMATION
ELECTRONICS

Prepare yourself for an exciting and profitable career in
electronics. You need no special technical background to
start your training. Even if you do not have high school
training, you can start your training at home under the
guidance of RCA Institutes. Choose from RCA Institutes’
wide selection of courses including Electronic Fundamentais,
TV Servicing, Color TV, Communications Electronics, Auto-
mation Electronics, Computer Programming, Transistors.
Practical work starts with the very first lesson. You get

CLASSROOM TRAINING

Classroom Training in New York City and Los Angeles.
Day and Evening Classes start four times a year. In
addition, Radio Corporation of America offers a limited
number of basic courses in Chicago, Philadelphia,
and Cherry Hill, N. J. (near Camden). Detailed informa-
tion on request.

RCA INSTITUTES, INC. Dept. Ew-72

A Service of the Radio Corporation of America
350 W. 4th Street, New York 14, N, Y,
610 S, Main St., Los Angeles 14, Calif.

S
‘ » "4 .
(ﬁ) The Most Trusted Name in Electronics
."‘@

For Resident School Courses See Ad On Opposite Page

July, 1962

prime quality equipment that you keep and can later use
on the job. You never have to take apart one piece of equip-
ment to build another. Perhaps most important, RCA's
liberal Voluntary Tuition Plan is the most economical home
study method because you pay only for lessons as you
order them. If you should interrupt your training at any
time, you do not owe one cent. No other obligations. No
installment payments required! Licensed by the New York
State Department of Education. Approved for Veterans.

Act today! Send for this 64-page career book FREE!

To save tlme, paste coupon on postcard

5
{
i

RCA INSTITUTES, INC. Dept. EW-72
A Service of the Radio Corporation of America
350 West 4th St., New York 14, N. Y.

Please rush me your FREE illustrated 54-page book describing your
home tralning programs. No obligation. No salesman will ¢all.

Name Age
(please print)

Address

City Zone State

CANADIANS —Take advantage of these same RCA courses at no addi-
tional cost. No postage, no customs, no delay. Send coupon to:
RCA victor Company, Ld., 5581 Royalmount Ave., Montreal 9, Guebec
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Check these outstanding features . . .

These two words . .
perhaps more than all
others, describe the

INTERNATIONAL

MODEL 100 EXECUTIVE
CITIZENS BAND TRANSCEIVER

et Eroentive

Superior performance is the sllle St -
product of efficient design,
precision engineering, top quality
components and construction. From interior to the clean attractive lines of its
exterior, the Model 100 gives you that extra measure of reliability.

Crystal filter for minimizing adjacent channel interference. Built-in
calibration circuit @ 12-position crystal controlled transmit
channel selector ® Front panel microphone jack ® Provision for
connecting externat speaker and S/meter ® Tunable dual con-
version superheterodyne receiver covering all 23 channels. ® Two
crystal controlled receive positions ® Push-to-talk operation
® Three way power supply for 6/12 vdc and 115 vac @ Five watts
plate input ® Certified tolerance = .005% @ Brown cabinet with
brown and silver panel ® Dimensions: 5% H. x 8%2” W. x 97 D.

Complete with 1 transmit crystal, 1 receive crystal, new style ceramic microphone and coil cord $199.50

External S/Meter and Speaker

12

This external S/meter and speaker is the perfect companion for
the Model 100. Constructed with the same clean lines and fine
craftsmanship. Utilizes a high impedance vacuum tube volt
meter circuit. Connects to socket on rear of transceiver. S/meter

reads in three ranges. Complete with

interconnecting
cable $49.50

The next time you visit your International dealer ask
him for a demonstration of the Model 100 Executive
and the system-engineered accessories. A complete
catalog of International equipment and crystals may
be obtained by writing International Crystal Mfg. Co.

18 NORTH LEE + OKLAHOMA CITY, OKLAHOMA

ELECTRONICS WORLD
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BEST BUY
build-your-own

no comparable tuner value in the kit field

STERED FM

MULTIPLEX TUNER '
AM INCLUDED L

3
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there’s matchless quality in the k”ight 'k i t ®

wur 59025

SEND NO MONEY
only $6 per month

HERE'S THE PROOF OF QUALITY AND VALUE

« Built-in multiplex circuit for FM stereo—nothing else to
add » Wideband FM circuit for full-range reception - 1}4 uv
IHFM usable sensitivity » DSR (Dynamic Sideband Regu-
lation) virtually eliminating distortion in weak and/or
overmodulated FM signal reception » Variable AFC for
drift-free listening and *‘locked-in*' tuning « Dimension
Control with StereoFinder— adjusts channel separation for
optimum stereo effect, even with widely spaced speakers
« ‘*Magic Eye’ indicators—moving bar-type for precise
on-station tuning - Weighted flywheels for effortless FM
or AM tuning - Multiplex position on selector for instant
switching from stereo to monophonic reception « Cus-
tomized AM section for high sensitivity—choice of narrow
and wide IF bandwidth; + 10-kec whistle filter « Built-in
loopstick antenna - All printed board circuitry « RF and
IF transformers factory aligned + Outputs are cathode-
follower type with individual level set controls + Beauti-
ful case with extruded aluminum panel « Includes all parts,
wire, solder, and famous Knight-Kit step-by-step instruc-
tions. 4% x 1514 x 15" + For 110-125 v, 60 cycle AC, Shpg.
wt., 29 |bs.

typical of the value and quality of over
100 other great KNIGHT-KITS

ALLIED RADIO
KNIGHT ELECTRONICS DIVISION

KF-90 STEREO MULTIPLEX
FM-AM TUNER KIT

dazzling stereo FM plus AM...lavish features

America’s best tuner buy! Fully equipped for breathtaking
stereo FM multiplex reception, this easy-to-build, expertly
engineered tuner is yours at unbelievably low cost. Features
advanced built-in multiplex circuitry for sparkling FM stereo
reception, as well as sensitive regular monephonic FM and
AM reception—all from a single self-contained beautifully
styled tuner. Outstanding highlights: 116 uv IHFM usable
sensitivity on FM for real “'pull-in”’ power—terrific for fringe
areas; unique StereoFinder to locate stereocasting stations—
Dimension Control “finds” multiplex signal, then lets you
adjust for best stereo effect. Dozens of other superb features
(see left). The quality can’t be matched; the savings

can’t be duplicated. Order the Knight-Kit KF-90 today —

no money down (just check coupon).
Incomparably priced at a low, low.

Satisfaction guaranteed or your money back

SEND NO

MONEY
order today

ALLIED RADIO
100 N. Western Ave., Chicago 80, Ill.

[] Ship me the Knight-Kit KF-90 Tuner 83 YU 914AR
O Ship No Money Down on Allied’'s Credit Fund Plan

Name
PLEASE PRINT

Address, -

City Zone State
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University UCS-6 “Uniline’” P.A. Speaker
“Knight”” KN-4000 Tape Transport
ESL S-2000 ‘“Super Gyro/Balance’ Tonearm (page 18)

Eico Model 680 Transistor & Circuit Tester

(page 75)

University UCS-6 ‘“Uniline’” P.A. Speaker
For copy of manufacturer’s brochure, circle No. 57 on coupon (page 96).

S A rule, de-
signers of
p.a. speakers are
more concerned
with high effi-
ciency than with
high fidelity. A 3-
db increase in
speaker efliciency
is equivalent to
doubling amplifi-
er power and is
far less expen-
sive. In most in-
stallations, ex-
tended frequen-
cy response is not
required and
most p.a. speak-
ers are only ex-
pected to produce
high levels of in-
telligible sound.
reasonably free
from disiortion
and with the de-
sired directional
characteristics.
A p.a. speaker should project its
sound forward into the audience. If any
significant portion of the acoustic out-
put goes to the rear. or to any part of
the auditorium not oecupted by the au-
dience, it represenis wasted power.
Worse yet, acoustic feedback is likely
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to result if too much sound reaches the
microphone. Feedback problems are
further accentuated if the spealier’s re-
sponse is peaked at any frequency.

The University '‘Uniline” sound-col-
umn speaker systems illustrate an inter-
esting approach to p.a. speaker design.
The Model UCS-6 is an in-line array of
six 8” extended-range cone speakers.
They are housed in a column enclosure,
58% " high x 10” wide x 7" deep, which
is normally mounted vertically. This
gives a fan-like distribution pattern,
covering a 120-degree horizontal angle
and a 16-degree vertical angle. The nar-
row vertical angle is intended to concen-
trate the sound in the audience instead
of dissipating it above their heads.

The frequency response of the UCS-6
is rated at 55 to 17,000 cps, with a pro-
gram power capacity of 150 watts for
integrated program material. The sys-
tem's rated impedance is 16 ohms. Uni-
versity emphasizes the high quality of
its sound, which improves intelligibility
and listener comfort, particularly for
those seated close to the sound source.

We tested the UCS-6 in the same
manner as we do high-fidelity speakers,
averaging the response curves obtained
at eight indoor microphone locations in
a listening room. A 10-watt input level
was used up to 1 ke. and 1 watt above
that frequency. { Editor’'s Note: Vertical
and horizontal polur response measure-

—_— T — T T 1

IKC. 2KC. 5KC. 20KC,

FREQUENCY-CPS
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AUDIO PRODUCTS TESTED BY HIRSCH-HOUCK LABS

ments would have been useful to show
the speakeir’s directivity, but this woild
have required a setup in an auditorinim
rathei than in an ordinary-sized listen-
ing room.)

The resulting response curve was
very smooth from about 100 cps to 4000
cps, with no peaks or holes of more
than 4 db. Above 4000 cps, the output
dropped off at about 6 db/octave, the
15-ke. output being about 20 db below
the mid-range level. Below 100 eps the
output fell off at 12 db/octave, with
a peak of about 7 db at 40 cps. The har-
monic distortion was low at frequencies
above 100 cps and below 40 cps. Be-
tween 50 and 80 cps, it rose appreciably
to values of 10 to 20 per-cent at the 10-
watt input level used in our tests. Tone-
burst tests revealed ringing between
bursts, about 6 to 10 db below the burst
level, at mwost frequencies. The high
efliciency of the UCS-6 was clearly
shown by the sound pressure levels we
measured, some 10 to 15 db higher than
those generated by typieal high-fidelity
loudspeaker systems at the same input
power.

We could not test the UCS-6 under
actual auditorium conditions, but we
did listen to it as part of a high-fidelity
home-musi¢c system. Here it did not
sound at all out of place. even when
compared to the finest reference speak-
er systems. which is a tribute to the
success of its designers. The sound was
balanced, quite musical. and not at all
like the usual “p.a. sound.” The bass
seemed much fuller than the measure-
ments would indicate, and one was not
aware of a lack of highs except by com-
parison with a wide-range speaker sys-
tem. The physical configuration of the
UCS-6 gives it a truly “big” sound,
which would be very appropriate in an
auditorium. Family objections prevent-
ed gur operating it at high power levels,
but there is no doubt that it can pro-
duce a lot of good, clean sound.

The University UCS-6 sells [or
$179.95. A

“Knight'” KN-4000
Tape Transport

For copy of manufacturer’s brochure,
circle No. 58 on coupon (page 96).

HE Allied Radio “Knight" KN-4000

is a compact, flexible tape trans-
port mechanism, suitable for either cus-
tom installation or for portable use. Un-
like most moclerate-priced recorders, it
contains three four-pole motors, one to
drive the capstan and one driving each
reel. An obvious benefit of this type of

ELECTRONICS WORLD
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LK-72 80 WATT AMPLIFIER

'* ... no effort has been spared to make
the building job simple, a lot of fun, and
yet have the builder end up with a unit
that looks and works like factory-built
equipment . . . Whizzed through the
complete construction in only about
11)4 hours. A conservatively designed,
versatile, integrated stereo amplifier
that should be a pleasure to build and a
pleasure to use.”
Electronics World

LT-110 FM MULTIPLEX TUNER

. . . a fine stereo tuner and an un-
usually easy kit to build . . . **
Audio, April, 1962

', .. If you have hesitated to go into
stereo FM because of, imagined com-
plexities . . . fear no more. The LT.110
shows you how to enjoy stereo FM the
easy way ..."

Electronics Nlustrated, July, 1962

", .. The drift was the least | have ever

measured on an FM tuner. Less than 2

or 3 kilocycles from a cold start . . . "
HI-Fi/Stereo Revlew, June, 1562

Scott Kits win
rave reviews
from leading
Hi-F1 experts

'The packaging and instruction manual for the Scott LK-72 kit help make the as-
sembly and wiring of this amplifier painless and even pleasurable. Each stage of
the work is carefully explained, with text and illustrations that leave little or no
room for error, and which were obviously prepared with more than a passing
sense of humor. There are no outsize "'blowups™ to hang on the wall, but
rather meticulously detailed drawings, in color, of each.stage of the work,

and all contained in the manual in the normal sequence of steps used by the
builder. The instructions are prefaced with helpful hints on how to unpack the

kit, what tools to select, correct soldering procedures, and so on. For those who are
interested, there afso is a section explaining how the amplifier operates, stage by
stage. All told, this is a neat, attractive, very well-designed kit, and one which glves
every assurance of successfu! completion even in the hands of the inexperienced
or first-time bullder.

LK-150 POWER AMPLIFIER

', .. Checking my notebook for my feel-
ings about the music capabilities — |
find only two words, ‘“immaculate
sound’ ... Thisunitbelongstothatvery
small group of components which allow
you to **see" past the equipmentinto the
performance itself . . .""
American Record Guide, April 1962

LC-21 PREAMPLIFIER

“Noise is totally inaudible under any
iistening conditions . . . Listening to
music with the LC-21 proves to be as re-
warding as it was with the power ampli-
fier. It impinges nothing of itself on the
performance while providing positive
control . . . both kits go together with no
fuss at all. About a week's worth of
evening work will provide a superb elec.
tronic control center ... "
American Record Gulde, April, 1962

H. H. Scott, Inc., 111 Powdermill Rd.,
Maynard, Mass. Dept. 160-07

Export: Morhan Exporting Corp., 458 Broadway, N. Y. C.
Canada: Atlas Radwo Corp., 50 Wingold Ave., Torento

Rush me your new full-color folder
showing the complete line of Scott
Kits.

Name

Address

City
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the home of

PRACTICAL INGENUITY
IN ELECTRONICS

This modern 250,000 square foot plant is a far cry from the
Company’s modest beginning in 1944. Today, in this main
plant, in Bioomington, Indiana, modern manufacturing
methods—with an abundance of technical know-how—
combine to produce the world’s finest TV Tuners and FM
Tuners.

Here, and elsewhere throughout the Tarzian industrial

complex, some 2000 employees produce such diversified

electronic products as:

TV TUNERS FM TUNERS SEMICONDUCTORS
BROADCAST EQUIPMENT AIR TRIMMERS

MAGNETIC TAPE FM RADIOS and AM/FM RADIOS

(In addition to the extensive manufacturing facilities,
Sarkes Tarzian, Inc. owns and operates six full-
time radio and TV statlons in Indiana.)

The engineering excellence, reliability and sensible pricing
of ALL Tarzian products are a part-of the approach

to ''Practical Ingenuity in Electronics.” Our reputation for
customer satisfaction has been built on this philosophy.

We intend to keep it that way.

Electronic Products of Tomorrow —Today

= /SARKES TARZIAN INC

east hillside drive s bloomington, indiana edison 2-7251

www.americanradiohistorv.com

drive is the elimination of clutches and
belts, with their attendant slippage prob-
lems and need for periodic adjustment.
.The only maintenance required in the
KN-4000 is occasional lubrication. A
second advantage is the ability to use
d.c. dynamic braking. When the tape is
brought to a stop, even from high speed,
a d.c. current is passed through the reel
motors. This brings them to a stop
rapidly and smoothly, without danger
of tape spillage or breakage.

The KN-4000 is equipped with three
sets of four-track heads, for erase, re-
cording, and playback. Depending on
the associated record/playback ampli-
fier, this allows considerable flexibility
as to the mode of operation. For ex-
ample, since the erase heads are of the
quarter-track type, it is possible to re-
cord on one track while playing the
other track. Sound-on-sound or multiple
recordings are made in this manner.

All operations of the transport are
controllted by a row of seven “piano-
key" push-buttons. Two of them select
the tape speed, either 3.75 ips or 7.5 ips.
An “off” button shuts off all power to
the deck and releases the pressure pads
holding the tape against the heads. A
“Standby” button turns on the capstan
drive motor and applies the d.c. braking
current to the reel motors. This control
is also used to stop the tape, either from
normal or fast speed. The “Run’ button
places the tape in motion at the selected
speed, either for recording or playhack.
The last two buttons control the “Fast
Forward” or “Rewind” operation.

There is little that can be tested on
a tape mechanism without some elec-
fronic circuitry, so we tested the KN-
4000 with a “Knight” KN-4001B stereo
record/playback preamplifier. It is diffi-
cult to separate the contributions of the
amplifier and the heads to the over-all
frequency response. Since the KN-
4001B is being covered in a separate
report next month, we will merely say
that the measured record/plaback re-
sponse of both units was 30 to 13,500
cps = 3 db at 7.5 ips and 30 to 9000 cps

3 db at 3.75 ips.

The tape speeds were slightly fast, the
error amounting to about 45 seconds in
30 minutes playing time. The fast for-
ward and rewind operations each re-
quired 60 seconds for a 1200-foot reel.
| The wow was 0.05% at 7.5 ips and 0. 14%
at 3.75 ips. The flutter varied, within a

period of several seconds, from 0.08% to
0.24"r at 7.5 ips and from 0.11% to
| 0.15% at 3.75-ips tape speed. These fig-

ELECTRONICS WORLD
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.13 \'{ 3§ | JAMERICA’S VALUE LEADER

HI-

"WORLD FAMOUS" HE-29B
- \\ TO-TRANSISTOR CITIZENS BAND

“WALKIE TALKIE

NO MONEY OOWN

SET OF 2 178.88

e Transmits & Receives up to
2 miles

s Crystal Controlled on Both
Transmit & Receive

o Push-to-Talk Operation

e 46" Telescoping Antenna

o Earphone For Personal Lis-
tening

e Leather Case with Shoulder

@ Strap

Ideal for Sportsmen — Boating — Fishing — Camping

Now Lafayette has done it again. The world Famous HE-29 has been further
improved. Packed with power, 10 handpicked translstors plus 1 diode
extend the range of the HE-298 up to two miles under average conditions
i.e., no intervening obstructions. ‘

No license or permit required. Compact, pocket size unit provides complete
portable two way communications. Transmitter section is crystal controlled.
Crisp, clear reception is furnished by the efficient superheterodyne re-
ceiver. Power is supplied by 8 miniature standard penlight batteries with
a life expectancy of up to 50 hours.

Housed in a handsome black and chrome case. Supplied with leather carry-
ing case w/shoulder strap, earphone, antenna, battéries and crystals for
channel 10. Size: 6%x3%ax1%g”. Shpg. wt., 3 Ibs.

HE-29BL Net 39.95
Set of 2 Net 78.88

FI- AMATEUR- CB-RADIO

NEW LAFAYETTE 2-SPEED STEREO e
.~= PLAYBACK TAPE DECK 4

e Dual NARTB Egqualized Transistor Preamps
o Fregquency Response: 50-15,000 CPS@ 7% ips
® Plays back: Va & V4 Track Stereo; V2 Track & Full Track Monaural ®

Now you can enjoy the superlative reproduction and fidelity of prerecorded
tape at the price you'd expect to pay for a record changer. Precision
engineered, the RK-141 is equipped with its own 6-transistor stereo pream-
plifiers designed to play back Vs track and 12 track stereo plus 12 track
and full track monaural tape with true NARTB hi-fi tape equalization. Its
tape handling mechanisms and heads are of a type found in costlier units.
Accents all size reels to 7. Measures 103%Dx14%Wx5”H. Complete with
cables. Shpg. wt., 17 Ibs.

RK-141WX Net 59.50
RK-148W Furniture Grade Walnut Base. Wi, 4 Ibs. Net 6.95
RK-14TW Portable Carrying Case. Wt., 5 Ibs: Net 9.95

NEW! LAFAYETTE STEREO FM MULTIPLEX
ADAPTER Ki - Iy

® Less Than 1%

Distortion
e Self-Powered
® Noise Filter
{switchable)
& Prealigned Colls
& Stereo Separation — 30 db @ 400 cps T
® 3 Tubes — 2 Dual, 1 Triple.Purpose Tube 4 Silicon Rectifier -
® ldeal For Any Tuner with Multiplex Output Jack

Enjoy thrilling FM Stereophonic sound from any recent Lafayette Tuner or
any other quality wide-band FM or FM.AM tuner with multiplex jacks. Hear
the full range of audio frequencies in all the realism and magnificence of
stereo sound by simply adding this low-cost Lafayette Multiplex adaptor
Kit. Engineered for anyone to build and operate, the KT-220 is easily con-
nected to your tuner.

The KT-220 Multiplex adaptor is supplied tomplete with shielded cable for
fnput and output connections; metal case and all parts plus the famous
Latayette detailed kit instruction manual. Front panel is finished in beige
and ivory trim with contrasting beige and brown cabinet. Size B12Wx43Dx
43,"H. For 110-125 volts, 60 cycle AC. Shpg. wt., 4 Ibs.

KT-220 Net 19.50

NEW! LAFAYETTE HE-20C CLASS D
Deluxe CITIZENS BAND TRANSCEIVER

NOW WITH These ADDED FEATURES

® 8 Crystal — Control Receive Positions ® 8 Crystal — Control Transmit
Positions e Built-in 12 volt Power Supply e Efficient Pi-Network & im-
proved Series Gate — Noise Limiter @ 14 Tube Performance — 3 Diodes
@ Complete with crystals for Channel 9

Quality engineering, design, and features give this Deluxe transceiver a
place all.its-own In the Citizens Band Field. Operating within the limits
prescribed by the FCC, the HE-20B supplies you with a highly efficient
2-way radio-telephone communications system from your office, truck, auto,
boat, store, home, etc. Size 12x5x8%2". Shpg. wt., 14 |bs.

HE-20C WX 109.50

LAFAYETTE’S

NEW MAIL ORDER HEADQUARTERS 3

111 JERICHO TURNPIKE
{2 Blocks West of South Oyster Bay Rd.)

SYOSSET

fee==eemmmcamecccccssccsee~

0060690 ¢

FAMOUS “MIGHTY 9"™" o
9 TRANSISTOR
PERSONAL PORTABLE j

L\ | [0

Now ONLY - T
i :lillll T T, i
L H
' ||1|11|'ll||||||||lllllllll|Illfllilllﬂ::::;lllll
J - lIlII|I|IIIN|IHII|IIIIIIIII||l| t
J » ‘||l|lllulllllI||“II|IIIIII| L "

R e
LTI 1t
" M bR Wi g

‘REG. 25.88 LT gy """"“f!]'_'_
3 g \ i I-nnu“““ ity
. Yoy gy

o ® @ & 0 © © 0 & 6 O O O O 00 & &P O O OO

® 9 Transistors, 2 Diodes,
1 Thermistor v -
& Lightweight, Shirt Pocket Size ‘ - —
® 4 Audio Stages
® Full Tone Speaker :
e Complete with Leather Carrying Case, Batteries and Earphone

Lafayette’s “Mighty.-9"' portable, the most powerful transistor radio, is the
answer for those who want the best, without spending the most. Compare
this portable with others selllng for much more compare feature for
feature and you'll see why the Lafayette ''Mighty-9" is your best buy.
Size: 412Hx3Wx11"D. Shpg wt., 2 Ibs.

FS-91L 19.95 o)
e el 5 ks S ok Sk S ke e ke S ke ol S s S Gk e P e o S e 3 '
LAFAYETTE RADIO DEPT.RG-2
P.0. BOX 10, SYOSSET, L. I, N. Y. o

(] Rush my FREE Lafayette Summer Catalog Supplement
[J Please send me # Shipping Charges Collect

I am enclosing $...civmmimiinacs :

Name

Address _

City Zone State

i el i e » SR S R S SR S Sm e e e e e i i e S il
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antenna specialists
M-82 'Black Box"

fi

an entirely new class
of citizens band power
accessory that gives,
WO u's 3

FANTASTIC
NEW
PERFORMANCE
INTO
AND
OuT OF
YOUR
PRESENT
CB
EQUIPMENT

Forget everything you know
about the “‘talk and hear”
power of your present CB
equipment. This remarkable
new, self-powered device
has changed the standards of
‘talk and hear" power! How?
Produces a constant 100%
legal power at the antenna.
Result? 20 db gain (minimum)
received . . . over 10 db transmit modulation
gain (plus varying carrier gain) from base.
Benefit! Clarity and volume never before pos-
sible at both ends. Drastic reduction of in-
herent mobile interference. [t's like having
another full turn on your volume control.
Meets F.C.C. limitations, naturally.

antenna

a
[ You've got to hear
® 1t to believe it.
Your local citizens band
supplier probably is demon-
strating the Antenna Specialists
brand M-82 right now!
... Or write to

the antenna specialists co.

12435 Euclid Avenue - Cleveland &, Ohio
Export Div., 15 Moore St., New York 4, N. Y.

/N

Reg. T.M. “Stripes of Quality

18

amplifier |

[ ures are within the equipment specifi-
cation of 0.253: combined flutter and
wow, although the flutter could be
heard on certain sustained tones.

! The transport is constructed on a

| heavy sheet-metal panel, which is quite

rigid when it is firmly screwed to a
larger surface, although it seems a trifle
light when considered by itself. The
head cover and trim are thin metal
‘stampings, which sometimes buzzed
when the tape was in motion.

In operation, the transport was
!'smooth and easy to use. There was
never any tendency to spill tape, and
stops from a fast tape speed were gentle
if not particularly rapid. The reel
motors shut off automatically when the

tape has finisiied playing, but not on fast
forward or rewind. There is an index
counter for logging portions of a re-
cording and afterwards locating them.

The full utilization of the transport’s
facilities, as we have stated, requires
separate recording and plavback ampli-
fiers, with a hias oscillator operating at
65 to 70 kc. The transport can be used
by itself to play monophonic, half-track
stereo, or quarter-track stereo tapes, by
connecting the playback-head outputs
to a preamplifier equipped for NAB
tape equalization,

The “Knight” KN-4000 tape trans-
port sells for §134.50. A portable carry-
ing case. capable of holding it and the
KN-4001B preamplifier, costs $24.95. A

. ESL S-2000 ‘Super Gyro/Balance’” Tonearm

For copy of manufacturer’s brochwre, circle No. 59 on coupon {page 96).

)

LTHOUGH many tonearms feature
= a greater or lesser degree of bal-
ance in their design. it is doubtful if any
can hbe more thoroughly balanced than
the new ESL S-2000. This is an im-
proved version of the well-known Model
S-1000, one of the earliest arms which
could be plaved at any angle {even up-
side down).

The S$-2000 can be balanced along
three different axes, with a spring sup-
plying the necessary tracking force.
Most installations, where the turntable
is level, require only a simple balancing
of the cartridge mass by the sliding
counterweight. This takes only a few
moments. On the other hand. if the
turntable is not levelled, if several dif-
ferent cartridges are to be used in the
arm, or if maximum immunity to shock
and jarring is desired, the complete hal-
ancing procedure must be followed.

This is best done before mounting the
arm on the motorboard. With the car-
tridge installed, the stylus force adjust-
ments are set to zero and the counter-
weight is adjusted for balance in the
horizontal plane. Next. the arm is
tilted up 90 degrees. so that the shell
|is straight up. The counterweight,

which has an asymmetrical mass dis-
tribution, is rotated so that the arm
balances in the upright position. Finally,
while lying on its side. the arm is shifted
along the axis of the vertical pivot by a
spring-loaded adjustment to balance it
in this plane.

This procedure is difficult to visualize
| without the actual arm or the illus-
| trated instruction booklet. It is not a
| simple business, since the various ad-
justments interact to some extent and
must be repeated until perfect balance
is achieved. Once the arm is balanced.
it is mounted on the motorboard and the

www americanradiohicstorvy com

desired tracking force is set by the two
calibrated dials controlling the spring
tensions.

Mounting the S-2000 arm is very
simple, using no screws. An aluminum
tube. detachable from the arm base, fits
into a 1” diameter hole in the motor-
board and is fastened by a Tinnerman
fixture. This is a gripping device which
is slid up the tube to clamp it to the
motorboard. It cannot be removed with-
out breaking it, but an extra fastener is
included with each arm in case it must
be re-installed on another turntable.
The arm (which comes complete with
two shielded cables and phono plugs)
slips over the tube and is fastened by an
Allen setscrew.

The extreme flexibility of the ESL
$-2000 arm is further illustrated by the
stylus overhang adjustment. The arm
base is eccentric with the mounting
tube, so that it may be shifted with re-
speci to the turntable center by rotating
the hase before tightening the setscrew.
A calibrated scale under the base pro-
vides reference points for re-setting the
stylus overhang if different cartridges
are used.

We found that the almost total flex-
ibility of the S-2000 made its installa-
tion and balancing a rather lengthy and
tedious process. It is advisable to have
an assistant hold the arm while the
various balancing adjustments are be-
ing made. Since the cartridge must be
in place during balancing, great care
must be exercised to avoid damage to
the unprotected stylus. Once it is set up,
the S-2000 performs very well, being
completely immune to playing angle
and relatively unaffected by jarring or
vibration. It has a good *feel” and is
convenient to handle. The open front of

(Continted on page 73)
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RICHARD S. CONWAY (CRE! grad
1960) is Supervisor, Electronic Test De-
partinent Wilcox Electric Co., Kansas
City, Mo.

ROBERT T. BLANKS (CRE! grad 1960)
is Engineer, Research & Study Div., Viiro
Labs., Division of Vitro Corp. of America,
Silver Spring, Md.

MEARL MARTIN, ]r.

(CRE! grad
1956) is a Senior Engineer and Field
Support Manager, Tektronix, Inc., Peort.
land, Oregon.

Why do these men now enjoy profitable careers
in electronics that others still dream about?

SUCCESS IS NO ACCIDENT. There is a
reason why some men move ahead in
electronics while others stand still,
year after year, in routine, low-paid
jobs. Responsible, rewarding positions
in electronics require advanced tech-
nical knowledge. Without such knowi-
edge, you cannot hope for success no
matter how bright and ambitious
Yyou are.

THE THREE MEN SHOWN ABOVE real-
ized that career opportunities would
open up for them only if they gained the
practical knowledge of electronic en-
gineering technology demanded by
industry. They gained this knowledge
through CREI Home Study Programs
and achieved the success they desired.

YOU HAVE THE SAME OPPORTUNITY.
Through CREI Home Study Programs,
you can acquire the practical working
knowledge of advanced and up to date
electronic engineering technology that
will put you on the level of specializa-
tion where men are most in demand.

YOU WILL FOLLOW THE FOOTSTEPS
of the thousands of CREI men who
hold positions as associate engineers;
engineering aides, field engineers, proj-
ect engineers and technical representa-
tives. They work in every area of
electronics, from manufacturing to
the space program.

WHEN YOU ENROLL IN A CREI HOME
STUDY PROGRAM, you study courses to
which a number of leading engineers
and scientists have made substantial
contributions. You are guided and
assisted by CREI’s staff of experienced
instructors.

July, 1962

YOU HAVE A CHOICE OF PROGRAMS
covering every field of electronics:

RADAR » COMPUTERS - SERVOMECHANIS MS -
INSTRUMENTATION » AERONAUTICAL AND
NAVIGATIONAL -« COMMUNICATION « TELE -
VISION « AUTOMATION AND INDUSTRIAL
ENGINEERING TECHNOLOGY + NUCLEAR
ENGINEERING TECHNOLOGY

CRE| EDUCATION IS RECOGNIZED by
many large corporations such as Na-
tional - Broadcasting Company, Pan
American Airways, Federal Electric
Corporation, The Martin Company,
Canadian Broadcasting Co., Mackay
Radio, and many others. These com-
panies often pay all or part of CREIL
tuition for their employees.

CREl HAS 35 YEARS OF EXPERIENCE
in advanced technical education

through home study. CREI has de-

R K : Founded 1927

V Dept. 1107-K, 3224Sixteenth St., N.W., Washington 10, D.C.

Please send me details of CREI Home Study Programs and Free Book,
“Your Future in Electronics and Nuclear Engineering Technology.
My qualifications are noted to obtain immediate service.

I

|

|

|

f

|

|

|

|

| CHECK FIELD OF GREATEST INTEREST:

| Electronic Engineering Tgchnqlogy

[ H Servo and Computer Engineering Technology
|
]
|
I
1
]
|
]
|

Aero and Navigational Engineering Technology

Name

Address

City

Employed by

Type of present work
Education: Years High School
Electronics Experience

| Check: [J Home Study [ Residence School

www americanradiohistorv. com

THE CAPITOL RADIO ENGINEERING INSTITUTE

H Automation and Industrial Electronic

Other

0 G.1. Bill 28

veloped electronics courses for the
Army Signal Corps, special radio
technician courses for the Navy, and
group training programs for leading
aviation and electronics companies.
CREI also maintains a Residence
School in Washington, D. C.

YOU CAN QUALIFY for a CREI Pro-
gram, if you have basic knowledge of
radio or electronics and are a high
school graduate or the equivalent. If
you meet these qualifications, write for
FREE 58-page book describing CREI
Programs and career opportunities in
advanced electronic engineering tech-
nology. Mail coupon or write to: The
Capitol Radio Engineering Institute,
Dept. 1107-K, 3224 Sixteenth St, N.W,
Washington 10, D. C.

.

Nuclear Engineering Technology
Engineering Technology
Age

2one State

19
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Now Sylvania
puts more “silver”
in SILVER SCREEN 85

Picture Tubes

[the kind you can spend]

Tube for tube, type for type, famous SILVER SCREEN 85*
picture tubes have never meant more to your profit...any
way you figure it.

Cold cash? That's mighty important these days. From
border to border, coast to coast—now Sylvania offers
the industry's best quality and performance at more
competitive prices. New distribution and a realistic
universal replacement program are the big reasons.

It's good business to make a good profit, and to deal with a

manufacturer who protects your profit with consistent qual-

ity and is there to support you when occasional adjust-

ments are necessary.

Go solid on Sylvanja—be solid with Sylvania. Remember

—there's now more “silver” in SILVER SCREEN 85. Next
ibutor for SILVER SCREEN 85 by name.

33, are made only from new parts and materials except for the envelopes
W tested fo 1t ¢

®Trade Mark

ELECTRONICS WORLD
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SY LVANIA

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS (o&3)

dJuly, 1962
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GLL.. INGOMPROMISING ENGINEERING

IN SERVICE INSTRUMENTS: everything from Scopes to Probes
T

o 2 0 '
<
g ad e 0 y
:: ‘hoﬁb"‘ ° 1 ' . '
A # e ‘ /O a @
@ ®  Peak-To-Peak £ 8 HHHHH‘H ® K =
v 2 VIVM 2232 Y
DC-5 MC ) ;g & tUni-Probe® 1 = i J 188 a6 @ &,‘
5" Scope 460 . = e Kit $29.95 L 1) s
Kit $79.95 29 o Se  wired$49.95 Dynamic Conductance
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ELECTRONICS AT ULTRA-LOW TEMPERATURES

By KEN GILMORE

Powerful superconducling electromagnets,
shocebox-sized computers able to do the work of
loday’s giants. frictionless motors, zero-loss
power trausmmission sgstems—ihese direrse
benefils and seores of others are now or soon
will be FHowing from ecrvyogenic rescarch fabs.

low temperatures—comes from the Greek word “kryos™

meaning “icy cold.” While the Greeks mayv have had a word
for it, they didn’t really know what “cold” was. The temperatures
which occur in nature—even winter’s sub-zero blasts—are red hot
compared to the unbelievably frigid realm now produced routinely
in hundreds of laboratories around the world.

Cryogenic temperatures — frequently defined as those below
—297°F, the boiling point of liquid oxygen—interest scientists hecause
ordinary substances whose temperature is reduced to this region take
on many weird—and frequently useful—new properties. A har of lead
which usually elinks dully when tapped rings like a piece of fine
crystal at cryogenic temperatures. A rubber ball will shatter like a
Christmas tree ornament when dropped and vou can drive nails with
a cryogenically cooled banana. Steel hecomes five times as strong,
but so brittle it will splinter if struck.

Near absolute zero (about —460°F or —273°C) some metals
lose all electrical resistance and become siperconductive. A current
circulating in a superconductive ring will whirl around forever, even
though connected to no power source, as long as the temperature
is kept low enough. Furthermore, superconductive metals become
dizinagnetic—magnetically opaque. Set a lead ball above the ring
with the circulating current and if its temperature is low enough to
maintain it in a superconductive state, magnetic lines of force cannot
enter the lead, so the hall is repelled. It will float in mid-air on the
cushion of magnetic force created by the revelving current.

Startling new cryogenic techniques are coming into use in many
diverse fields. Scientists of the Linde Dicision of Union Carbide
working with the Naval Research Laboratory, for example, have

devised a system for deep-freezing whole human blood for an

indefinite period. Live cells and bacteria cultures can also
be frozen and stored for years. Artificial insemination of
dairv cattle, using eryogenically stored semen, has
become routine.

Another promising area is in the storing and
shipping of food. A shipload of food was
superfrozen and sent from New
York to Venezuela
a few

C RYOGENICS—the science of producing and using extremely
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Fig. 2. Current flowing through the control
coil creates @ magnetic field and switches
the superconductive gate 1o resistive state,

years ago. There, the cargo was broken
into smaller shipments—still solidly fro-
zen—and transshipped to points around
the country. Experts estimate bulk ship-
ments lowered to several hundred de-
grees below zero and well insulated will
remain frozen for weeks or months with-
out further refrigeration.

Onc of the strangest crvogenic prod-
ucts is “Helium I1,” simple helium gas
cooled to within about one degree of
absolute zero. Helium II refuses to obey
the natural laws of liquids. It becomes
what scientists call “superfluid.” For ex-
ample, it flows easilv between two sheets
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of optical’v at glass pressed together,
a joint which is normally completely
fluid-tight. Even stranger, dip a test tube
half wav down into a Helivin 1] bath
and this odd super-viscous liquid will
flow up over the lip of the tube .in ap-
parent defiance of the laws of gravity
and continue to flow until the level
inside of the tube is even with that out-
side. Then lift the tube a little and it
flows back in the other direction.

A Promising Crvogenic Frontier

The Dutch physicist, Kamerlingh
Onnes, who first liquefied helium in
1908 and thus opened the door to ultra-
low-temperature research, made many
discoveries which are just now begin-
ning to be understood and applied in the
field of electronics. He made one of his
most important discoveries in 1911 while
studying the resistivity of metals at low
temperatures. Under ° classical theory,
electrical resistance of most conductors
should slowly decrease as temperature
drops, finallv reaching some residual
level near absolute zevo.

Onnes tested the theorv bv measur-
ing the resistance of a block of mercury,
found that it varied just as predicted.
But, as the temperature approached ab-
solute zervo, all resistance suddenly dis-
appeared. Onnes named this strange
phenomenon superconductivity, and
went on to find that some—but not all—
metals also became superconductive
near absolute zero, each at its own
characteristic temperature (Fig. 1).

A few vears after his original discov-
ery, Onnes uncovered another strange
fact. When a magnetic ficld of sufficient
strength is applied to a superconductive
circuit, the superconductivity disappears
and the circuit reverts to its normal
resistivity.

Although superconductivity fasci-
nated and ballled scientists for years (it
wasn't until 1957 that three University
of Illinois scientists came up with the
first plausible theory as to what causes
it) nobodv thought of anything to do
with it until 1935. In that year, two
Dutch scientists applied Onnes’ basic
discoveries and they came up with a
superconducting switching element.

INSULATION

LEAD GROUND PLANE

This Month's Cover

he illustration on our cover symbolizes

the operation of a superconducting sole-
noid which is shown producing an intense
magnetic field even though completely dis-
connected from its power supply. The sole-
noid consists of many turns of niobium-tin
or niobium-zirconium wire, submerged in o
bath of liquid helium. A shorting link, made
of the same wire, has camparatively high re-
sistance at normal room temperature but at
the extremely low temperature of the liquid
helium the link is a dead short.

The coil, initially ot room temperature, is
connected 16 a high-current d.c. supply. Then
it is plunged into the liquid helium and the
power supply is disconnected. Because of
the superconductivity of the wire forming
the solenaid and the shorting link, a very
large amount of current continues to flow.
Hence, the intense magnetic field set up
about the ceil persists as leng as the current
continues. The current keeps flowing as leng
as the vitra-low temperature is maintained.

In order to keep the solenoid superconduct-
ing as long as possible a double Dewar flosk
is vsed, Each of the two glass jockets is
double-walled, silvered, ond evocuated in or-
der to prevent heat tronsmission. The use of
liquid nitrogen in the outer centoiner olse
helps to keep the liquid helivm from boiling
away.

{llustration by George Kelvin)

The two—]. M. Casmir-Jonken and
W. |. DeHass—twisted a hair-like ni-
obium wire around a slightly larger
conductor of tantalum (Fig. 2). Nor-
mally, with the temperature near abso-
lute zero, the tantalum (the gate) was
superconductive. When current flowed
through the niobium (the control)
though, it created a magnetic field and
switched the gate from a superconduct-
ing to a resistive state.

Super('omlucl.m's GO Lo ””(Hl\

No one thought of anv practical use
for this device until Dudley Buck, an
MIT graduate student, demonstrated on
Christmas Day 1954, that large num-
bers of these superconductive switches
—which he named cryotrons—could be
hooked together to form computer logic
and memory circuits.

Buck died a few months later before
he had a chance to begin refining his
ideas. But scientists from MIT, Arthur
D. Little, and [BAl —among others —
launched stepped up research and de-

CONTROL

TINSULATION

Fig. 3. A small current through the control conductor creates @ magnetic field suf-
ficiently large to switch the gate conductor from superconductive to resistive state.
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velopment programs. Wirewound cryo-
trons, they found, had two shortcom-
ings. They were too slow—they take
several hundred microseconds to switch
and they were too expensive to manu-
facture. Researchers have now solved
both problems by building thin-film
cryotrons (Fig. 3).

Buck timed his discovery just right.
Through the late 1940s, there were
only about ten research laboratories in
the country capable of producing super-
cold temperatures within a few degrees
of absolute zero. Then in 1949, Professor
Samuel Collins of MIT invented the
Collins Cryostat. It was the world’s first
small, highly eflicient machine capable
of liquefying helium. Its cost—as labora-
tory equipment goes—was modest: about
$30,000. Cryogenic research in hun-
dreds of laboratories around the world
soon went into high gear.

At the same time, work on Dewars
~Thermos-bottle-like storage tanks for
ultra-cold gases—advanced rapidly too.
One company developed an insulating
material so astonishing in its heat retain-
ing properties that it could be used to
build liguid fue! missiles which could be
loaded with liquid oxygen and hvdrogen

Fig. 6. Cross-section illustration of current-
carrying ¢oil above whith a disk is placed.
At the left, the magnetic lines of flux
go right through the disk. But when a su-
perconductive disk is used at the right,
the lines are distorted as shown. Now any
force exerted downward on the disk is
strongly apposed by an upward force pro-
duced by the magnetic field. The disk can
octually float on the magnetic “‘cushion”
thus created. Frictionless magnetic bear-
ings have been built using this principle,

July, 1962

Fig. 4. A cryotron loop con be used as
o tomputer memory device. Current flow-
ing in one leg con represent a ‘‘one,
in the other 0 ‘zero."” See text for details.

(8}

0"

and

()

and kept permancitly ready for firing at
a moment’s notice. (Today’s birds are
fueled immediately before firing, since
the evaporation rate is extremely high.)
With the new insulation, the fuel tanks
would only have to be topped off occa-
sionally; the insulation would keep the
super-cold liquid from warming up and
evaporating.

Modem electronics research has ben-
efited tremendously from advances in
crvogenic technology. Even small lab-
oratories which dont want their own
crvostats buy cryogenic liquids from
companies such as the Linde Division of
Union Carbide and Air Reduction.
These firms make regular deliveries,
leaving Dewars of highly volatile lig-
uids as routinely as the morning milk.

\While working on research projects,
scientists usually get a liter or two of
needed liquid gas from a central supply,
dump it in a Dewar, then dip electrical
circuits to be tested into the liquid to
lower them to operating temperature.
With present Dewars, a single loading
of gas can last for hours, sometimes
days. Operating equipment such as
maser radio telescopes, on the other
hgnd, usually have built-in cryostats,

}

00000
. 00000 l
-

Fig. 5. In an ordinary electron microscope, magnetic flux lines from the focus
coil are difficult to control and spread out as shown in the upper drawing. With
magnetically opoque superconductivity shields in place {shown solid black in lower
drawing) the lines are shaped more precisely, giving substantially better resolution.
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A niobium-tin supermagnet is shown being taken out of its Dewar
solenoid electromaghet is
only 4” long and 3, "” in diameter but it has generated an intense
magnetic field of 70,000 gauss while in a superconducting state.

at Bell Telephone Laboratories. The

capable of keeping the critical parts at
ultra-low temperatures indefinitelv. But
they, too, can be and sometimes are
operated with liquid replenished from a
central supply.

With spectacular advances in crvo-
genic technology in the early 1950%,
cryotron research advanced rapidlyv.
With the necessary low temperatures
easily available in labs across the coun-
try, researchers solved the major prob-
lems of crvotron design and are now
busy adapting these minute switches to
computer circuitry.

Crvotrons for Digital Computers

Modern computers are, for the most
part, binary devices, that-is, all infor-
mation is reduced to and handled as a
series of “veses” and “noes” or, more
usually, “one’s” and “zero’s.” The cryo-
tron, with its two states of operation,
fits the system beautifully. In one state,
say superconducting, it may represent a
zero; in the resistive state, a one. Using
this simple principle, cryotrons can be
connected in a variety of useful ways.
Fig. 4, for example, shows a simple cry-
otron loop. When current is first applied
to the loop, half of it flows through
each leg as shown in Fig. 4A. When
current is applied to one of the control
coils, say the one on the left, resistivity
is restored in that branch and all of the
current shifts to the right side, setting
up the lines of magnet flux as shown in
Fig. 4B.

When the control current is removed
from the left side, a strange thing hap-
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pens. The maguetic flux is trapped on
the right side, and it and the current in
the loop, will remain on that side despite
the fact that the entire loop is again
superconductive (Fig. 4C). Now if a
signal is sent through the control wind-
ing on the right side, this leg will be-
come resistive and the current il
switch to the left side (Fig. 4D). Even
when the control current is removed,
the current will remain in the left leg.
In a computer, a current through one
side of such a circuit can represent
“one,” through the other, “zero.”
Cryotron networks can be infinitely
complex, since crvotrons can be built
with gain, that is, a small current in the
control winding switches-a large current
through the gate. Thus any number of
cryotrons can be wired into a circuit
without intermediate amplifiers.

QH("I’HIN-JNINI) in CO"P[)MICFS

Cryotrons will make possible a whole
new generation of computers. First,
they’ll be small. As an indication of low
small, IBM recently built one unit about
17 x 2" and approximatelv as thick as
three playing cards which contains 135
cryotrons. Twenty-five such units stacked
together would contain more than 3000
cryotrons in a package little larger than
a matchbox. A cubic foot at the same
packing density could hold about 2.5-
million units.

Second, power consumption is prac-
tically microscopic. A crvotron loop in a
steady-state condition with either side
concucting consuimmes no power at all,

www.americanradiohistorv.com

Enshrouded in vapor, G-E's new cryogenic memory circwit is lowered
into o Dewar flask to maintain its low temperature. The new logic
circvit is composed of five thin-film layers ond contains 81 ¢ry-
otrons. Experimental unit has storage capacity of three 3-bit words.

since the current flows through zero re-
sistance. The only current consumption
is during switching. IBM scientists say
the power required for switching is so
small that a network of a million loops,
each being switched 10-million times a
second, will use only one watt of power.
Even the power required to run the re-
frigeration equipment and keep the cry-
otrons in a superconducting state will be
only a fraction of that used bv a conven-
tional computer of the same capacity.
Small size will bring another impor-
tant advantage. As computers reach the
stage where thev can do billions of com-
putations per second. the time required
to send the signals from one section of
the computer to another hegins to take
longer than the time spent performing
calculations (an electrical impulse takes
about one-billionth of a second to travel
one foot along a wire), therefore it be-
comes important to have the various
circuits as phvsieally close together as
possible. Crvotronic computers will ad-
vance this goal tremendously, since they
will be only a fraction of the size of con-
ventional units of the same capacity.

Superconducting Super-Magners

Cryotrons, while undoubtedlv one of
the more important electronic crvogenic
developiments, are by no means the only
ones of importance. Ever since super-
conductivity was discovered, the dream
of a superconducting magnet has in-
trigued physicists. Since the solenoid of
a superconducting electromagnet would

(Continued on page 84)
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NUVISTOR ¢
PRODUCT
DETECTOR

By R. M. MENDELSON, w2oko

Electron Tube Div., RCA

Top view of one of the
thirty similor units
recentiy constructed.

Construction of a circuit small enough to add to any communications receiver

that will provide improved single-sideband, c.w., and radioteletype reception.

UVISTORS have been described

\| in r.f. converter! and preampli-

fier- circuits, but little has been

published about other uses in amateur

radio, especially where small size is
paramount.

An excellent application for the RCA
6CW4 is in a miniature product detector
that can be made small enough to be
added to any communications receiver
——commercial, home-built, or surplus.
The size of conventional tubes has often
macde it difficult to construct an adapter
small enough to fit into the compact
chassis.

The value of the miniature product
dectector to be described was shown last
winter when the Livingston, New Jer-
sey Amateur Radio Club chose it as a
winter project and built more than 30
units. The merits of the product detec-
tor are well known, but will be reviewed
here.

Product-Detector Advantages

When a conventional diode detector
is used for single-sideband reception,
the beat-frequency oscillator must also
be used to supply the carrier. Under
these conditions distortion usualiy re-
sults. It is necessary to reduce the r.f.
signal input to the detector and raise
the audio gain all the way to help re-
duce this distortion. The heat-fre-
quency-oscillator injection voltage must
also be changed from that used for con-
tinuous-wave reception. In lower-priced
receivers, running the audio at full gain
often introduces hum. The receiver a.v.c.
cannot be used, but rather the r.f. gain
must be continuously adjusted manual-
ly according to the strength of each sig-
nal received. In a multi-station round
table, this adjustment is quite a chore.
Many of the weaker signals may be lost
altogether.

The best solution to the problem of
good single-sideband reception is the

July, 1962

use of the product detector, so named prove the conventional code reception.
because the output voltage equals the The circuit itself consists of three tri-
algebraic product of the input signal odes V., V. and V. as shown in Fig. 1.
and the local oscillator voltages, Its use V,;is a cathode-follower for coupling the
allows for operation of the r.f control signal from the i.f. stage of the re-
at full gain with use of receiver a.v.c., ceiver to V; which serves as a mixer
distortion-free reception, and a low stage. V. is a cathode coupler between
value of beat-frequency-oscillator inser- the local oseillator (V.) and the mixer
tion voltage for good reception. The tube V.. In the mixer, the received sig-
product detector will also greatly im- (Continued on page 64)

Fig. 1. Circuit diagrom of the four-nuvistor proeduct detector designed by author,
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NOTE | —ADJUST B SUPPLY TQ GIVE APPROX. 10 VOLTS MaX.:
6.3V TO THE 6CWa4 PLATES

2-2aDJUST VALUE TG GIVE SIGNAL INPUT APPROX.
.2 To .4 voLT

vi v2 V3 Hva
GND O~ 2 s & - Ro— 120,000 0hm, V3 w. res.
0 =, C..Cro- 10 puf. disc ceramic capacitor
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C:1.Co—.01 pf. disc ceramie cupacitor

R 500,000 ehm, Y4 w. res. C..C:—.02 pjf. plastic tubnlar capacitor
R:—820 ohm, V3 w. res. C:—100 puf. disc ceramic capacitor
R—82.000 ohm, Y3 w. res. Co— 1000 upf. disc ceramic capacitor
R.—680 ohm, Vs w. res. C-—20 uf.; 250 v. elec. capacitor
R —47.000 ohm, V; w, res. Ci—250 puf. disc ceramic capacitor
Re—1000 ohm. Vo w. res. Xtal.nXtal.c—See Table I
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RECENT

DEVELOPMENTS
IN ELECTRONICS

A

New Thermoelectric Material

Scientist at Bell Telephone Laboratories is shown
using a powerful electromagnet in the study of
bismuth-antimony alloy, a thermoelectric material
which has shown the highest figure of merit ever
measured. Semi-metals, such as this, are parti-
cularly sensitive to magnetic fields because they
contain equal numbers of highly mobile electrons
and holes. The increased figure of merit makes
possible the design of equipment for refrigeration
that will produce lower temperatures than have
been previously possible by electronic means. Ex-
perimental devices using thermoelectric materi-
als have been built to cool individual components
in electronic circuits such as the varactor diode
in a parametric amplifier:

28

Televised Radar

The lieutenant shown below is referring to his
Ratan television presentation as he steers his
patrol boat through busy Ambrose Channel enter-
ing New York Harbor. The televised radar picture
is clearly visible even in bright sunlight. Unlike
ordinary shipboard radar, it is free of “sea return”
{extraneous echoes caused by wind-whipped seas
around his own vessel) because the radar that
scans the harbor is shore-based. The experimental
system was developed by Raytheon Co. for the
t.S. Coast Guard. Heart of the system is a special
storage tube that converts the radar image to a
television picture for transmission to vessels in
the harbor. Signals are now being transmitted
on u.h.f. TV channel 47 so that all that is needed
to pick them up is an ordinary TV receiver that
is equipped to pick up u.h.f.

v

4 Head-Mounted TV Viewer

An Electrocular TV device, used to speed work in
industry is demonstrated by Hughes Aircraft Co.
engineer. Adjustments are being made on rear of
digital-analog panel, while viewing results fur-
nished to head-mounted TV unit by closed-circuit
TV camera trained on screen on front of panel.
The camera may be located in any desired remote
area to give the wearer information necessary to
accomplish his task. The headset itself resem-
bles an L-shaped flashlight with a monocle at-
tached to one end and positioned in front of the
eye. A miniaturized cathode-ray receiving tube
is in the long leg of the “L”. The image on the
screen of this CRT is reflected by a 45-degree
mirror onto the monocle, which is actually a
dichroic filter that the user can look right through
or at the reflected CRT picture. The entire head-
set, to which a mike and earphone may be added
for audio communication, weighs only 30 ounces.

r'y
Thermoelectric Generator

This experimental thermoelectric generator, which
produces electricity from high-temperature heat,
is the first device of its kind to employ thermo-
couples containing a new germanium-silicon al-
loy. The generator, developed by RCA scientists,
will undergo extensive laboratory testing. Ther-
moelectric modutes made from the new alloy are
being fabricated for the SNAP-10A auxiliary pow-
er system under development for the Atomic
Energy Commission. The germanium-silicon alloy
is said to combine the advantages of high melt-
ing point, good mechanical strength, light weight,
and efficient energy conversion. Tests indicate
that the material also has the desirable quali-
ties of long life and reliability.
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 Transistorized Radio Beacon

The world’s first completely transistorized radio
navigational beacon has been developed by an
Australian associate company of ITT. The equip-
ment is now undergoing field trials at the hold-
ing area for jet aircraft using Mascot airport
at Sydney. In Australia, transistorized beacons
are expected to have an important function at
many small, infrequently used airports that pres-
ently lack navigational aids due to the high
cost. The newly developed beacon needs no
special building and .can operate from its own
built-in power supply; it functions for long periods
without maintenance or adjustment. The beacon
is used with an omni-directional antenna system
and operates between 200 and 415 kc. The sig-
nal can be picked up by aircraft using standard
direction-finding receivers or radio compasses;
each beacon is identified by two or three letters
in code sent by automatic keyer. Although of
somewhat lower power than the usual tube-
equipped beacons, the transistor beacons give
adequate coverage and, since power consumption
is low, operation from self-contained batteries
charged by a wind-driven generator is possible.

Candelabra TV Tower)p

Recently completed 1548-foot TV tow-
er near Walnut Grove, Calif. which sup-
ports broadcasting antennas of three
TV stations at its peak. RCA was prime
contractor for the $1,340,000 project
which uses candelabra-type tower of
record height for antennas of stations
KCRA-TV and KXTV, Sacramento, and
KOVR, Stockton. Tower is supported by
guy wires anchored as far as a quar-
ter-mile from its base.
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. 4 X-Ray for Aircraft

A special x-ray unit for aircraft in-
spection purposes has been introduced
by Picker X-Ray Corp. The unit is
small enough to fit through 8-inch
openings, has a 5-ma. output at 150
kv, and weighs only 55 pounds. It
yields high-quality radiographs of 4Y5-
inch aluminum or 0.6-inch steel in
four minutes at 24 inches.
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Transistorized TV Camera

A lightweight camera designed primarily for field
use but which also can be used within a studio is
shown at the left. The unit is the Toshiba trans-
istorized TV camera. It provides composite or
non-composite video signals conforming to the
525-line, 30-frame U.S. scanning standards. The
camera uses a variable zoom lens and has one-
knob control for zooming and optical focusing.
The entire image orthicon assembly is mounted
on a ball-bearing slide mechanism and swings
out sideways for easy tube change. An 8-inch
view finder is employed. The unit can be oper-
ated from a.c. current or from batteries.
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MARINE
RADIO
SERVICE

INSTRUMENTS I

By ELBERT ROBBERSON

An old hand at marine radio maintenance and service tells you what
equipment you need to handle this field and how it fits into the operation.

r I YHE AUTHOR broke into com-

mercial marine radio work in the

30's, in a large manufacturer’s
shop in a major seaport. We installed
and maintained long- and short-wave
telegraph transmitters, receivers. auto-
matic $.0.S. alarms. and direction find-
ers on steam schooners, freighters,
tankers, and {transoceanic passenger
liners. Our main instruments were a hy-
drometer for checking the emergency
batteries, a [Irequency meter for keep-
ing the radio inspector happy, a neon
bulb for detecting r.f.. and a v.o.m. for
solving all other problems. Actually,
what we needed most of all were strong
backs (equipment was heavy and
bulky), long slim hands (for getting to
almost inaccessible adjustments), and
extensile eyves (for seeing where to put
the long slim hands).

The field has become more complex.
While a very smart technician might
still struggle along in marine electronics
servicing with just these accouterments,
it pays to be set up for efliciency. For-
tunately, the bill for shop instrumenta-
tion in this field is not prohibitive. What
males the cost even more reasonable is
that some of the necessary gear is avail-
able in kit form, o1 can be home-hrewed.
It should be possible to instrument a
shop or lab for the installation and
service of the major electronic items
used in today's small-boat flects for
about $1000. Less. if you are handy at
rigging up your own cquipment; more,
if everything is ready-ni:ide; and figure
on a multiplying factor of a husky
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whole number if you get laboratory-
precision instruments.

Power Source

Whether a shop is already estab-
lished for another activity and is going
to diversify its work to take in the
growing waterfront, or is starting out
from scratch, the first reguirement is a
dependable source of high-current, low-
voltage d.c. power. Marine gear cannot
be plugged into the light socket; its
natural diet is d.c.

The power consumption of a marine
radiotelephone jumps between wild ex-
iremes, depending upon whether it is
receiving or transmitting. A “battery
eliminatol” type of a.c.-operated power
supply that will have good enough reg-
ulation will cost as much as all of the
other equipment you will need. The
simple and realistic solution to the
problem is a bank of hatteries, kept in
shape by a battery charger (Fig. 1).

For small-boat service, 6 and 12 volts
will be needed the most. Larger yachts
and work boats often have 32-volt
equipment. To be able to fire up 32-volt
gear in the shop you need five 6-volt
bhatteries. Inexpensive auto batteries
are perfectly adequate. An auto-shop
charger that will accommodate a string
of five or six batteries in series will keep
them in condition. The batteries should
be wired to a heavy terminal board
(%" studs) and all connections should
be with No. 6 cable or heavier.

It is a good idea to keep the batteries
in an asphaltum or lead-lined tray, and
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be sure ventilation is adequate to carry
off fumes and gas. Remember that hy-
drogen boiled off in charging is explo-
sive. Rig the power supply with a
low-range panel voltmeter, a d.c. am-
meter good for 50 amperes, and a 100-
amp. safety switch. Wire a shunting
switch across the ammeter to protect
the movement from high surge and
short-circuit current. A hydrometer,
syringe, and a distilled-water bottle are
also needed.

In the very rare case of an establish-
ment serving a great number of large
vessels, it might be necessary to in-
crease the voltage of the battery bank
to 120 (20 6-volt batteries). However,
most vessels equipped with 120-volt d.c.
equipment are large enough (and have
enough power available) to permit
complete servicing aboard. For such
work, you can use a portable inverter
to provide 117 volts a.c. for any instru-
ments you might need to use.

Frequency Measuring

Marine radiotelephone transmitters
are required to be kept on their as-
signed frequencies within .02% for
channels between 1600 and 3500 kc., and
to within .005% of frequencies between
4000 and 25,000 ke. (used on rivers,
lakes, and the high seas). The elec-
tronics shop must be able to measure
transmitter frequency when equipment
is first placed in service, any time it is
moved, and any time work is done on
it which might affect frequency.

A convenient foundation for a fre-
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quency-measuring system is a “general
coverage” receiver for the reception of
standard frequency broadcasts. The
most useful receiver to have is one cov-
ering both low and high frequencies.
Hamma)lund is one of the manufac-
turers who makes them, and there are
a number of surplus receivers that will
serve. The low-{requency range is use-
ful for listening to marine and aircraft
beacon stations, and this band can also
be used in receiver servicing as a ‘'sig-
nal tracer” at i.f. frequencies.

Next best is a receiver that covers
from the standard broadcast frequen-
cies up into v.h.f. While the better re-
ceivers offer superior selectivity and
stability, it is not necessary to “go
overboard,” because practically any of
the present-day ‘‘all-wave” receivers
(even kit jobs) will do a good job of
picking up WWV and marine channels.

A military-surplus frequency meter
of the BC-221 type, in good condition, is
capable of measuring frequency within
the FCC-required tolerance. Many ma-
rine service shops'employ these instru-
ments. Advantages are modest cost plus
the fact that they can be operated from
self-contained batteries and. hence, can
easily be used aboard boats.

The Lampkin Tvpe 103-B Micrometer
Frequency Meter (Fig. 3) is well suited
for shop use. It relies upon the WWV
signal from the communications re-
ceiver for catibration. The Type 105-B
has a self-contained crystal calibrator.
Either unit requires 117 volts of a.c.
power, which can be ohtained on a boat
from a portable inverter if the vessel
is not already provided with an a.c.
source. These instruments are furnished
with charts that show directly the per-
centage of error of the transmitter fre-
quency bheing measured.

Power Measuring

Boat radiotelephone transmitters
range in power from 15 to 150 watts
on inland waters. Ocean-going vessels
go up to 400 watts on the high-seas
ship-to-shore channels between 2000
and 4000 kc.. and up to 1000 watts for
high-seas operation between 4000 and

Fig. 1. Float a conventional battery
eliminator, like the Eico 1064, across o
battery pack for a regulated power source.

pohvoLTeod
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23,000 ke. The higher-powered stations
are in a decided minority. Fifteen to
about 50-watt transmitters are most
common.

The FCC requires that transmitters
conform to the power authorization in
the station license. This value is given
in d.c. power input to the anode of the
tube or tubes supplying r.f. to the an-
tenna, in the ahsence of modulation.
There is generally a tolerance of plus
or minus 20%. Plate-input power can
he measured most conveniently by con-
ventional d.c. voltage and current
meters. The values (and the tolerances)
are within the range of a service-type
v.om. It is also convenient to have
separate voltage and milliampere
meters on a bench panel, to measure
voltage and current simultaneously.

It must also be possible to measure
transmitter r.f. power output. This re-
quires a dummy antenna of known re-
sistance and an r.f. ammeter. For
low-power transmitters, non-inductive
power resistors can be used in the
dummy antenna; however, untess their
performance at radio frequencies is
known, readings may be only approxi-
mate. Heath manufactures a transmit-
ter dummy load rated at up to 1 kw,
with an impedance of 50 ohms.

The impedance of a typical marine
antenna system is complex, composed
of a resistance that may range from
about 10 to 50 ohms (most of them in
the lower portion) and a capacitive re-
actance of from 200 to 1500 ohms. The
dummy antenna should be able to ap-
proximate values within this range.
Thus, in addition to the non-inductive
power resistor and the r.f. ammeter, a
variable capacitor is needed. They are
connected in series. With the dummy
antenna at resonance and the trans-
mitter-loading adjustments set for op-
timum output-stage plate current, out-
put power equals I'R.

The capacitor should be double-
spaced. and of at least 200 uuf. For low-
power transmitters, the meter should
read 1.5 amperes full scale, while 2.5-
and 10-ampere meters should be used
with medium- and high-power trans-

Fig. 2. A scope, like this Paco $-55, is
vseful for measvring a.f., r.f., distor-
tion, modvulation, and other indications.
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mitters. The complete dumimy-antenna
assembly can be mounted on a panel or
in a utility cabinet. A transmitting
lead-in insulator makes a good antenna
terminal for the unit. The author’s
home-made dummy antenna (Fig. 5)
incorporates both a coil and a capacitor
to stmulate antennas with various prop-
erties.

Modulation Measurements

Regulations require that transmitter
modulation be within 75% and 1009
and that overmodulation be prevented.
Total bandwidth is 8000 cps.

A rough idea of modulation percent-
age can be obtained by observing the
antenna current while the transmitter
is operating normally or into a dummy
load. The percentage of modulation -
141 v (I./I,)'—1, when I, = unmodu-
lated antenna current, and I. an-
tenna current with full sinusoicdal mod-
ulation. A rise of antenna current of
about 22% % is obtained with 100%

modulation. while a rise of about 13%
indicates 757 moclulation.
More accurate measurements are ob-

Fig. 3. Frequency meters [like this one
by Lampkin) are available with enough pre-
cision to meet FCC standards on all bands.

Fig. 4. An audio generafor thot produces
both sine and square waves [Eico 377 is
shownl, fatilitates distortion checking

tained with an oscilloscope. Observation
of the modulated carrier (applied di-
rectly to the vertical plates of the CR
tube by a pickup coil near the trans-
mitter antenna circuit) will show over-
modulation by the bright and heavy
lines indicative of flat-topping and
bottoming of the modulation envelope.
The percentage can be obtained by
measuring the heights of the trough
and the peak of the envelope. A trap-
ezoidal pattern is obtained by applying
a.f. voltage from the transmitter modu-
lator to the horizontal input, together
with the r.f. on the vertical plates. Mod-
ulation percentage is obtained by meas-
uring the heights of the base and apex
of this trapezoid.

In either oscilloscope method, this
formula: Modulation Percenrage
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Fig. 5. Rear view of a home-made dummy antenna in use. This
one has a coil and a capacitor to simulate antenna constants.

100(A —B)/(A+B), with A standing
for the maximum height and B for the
minimum height of the pattern. meas-
ured in convenient units, can be used.

A good oscilloscope is useful for a
number of purposes, in addition to
transmitter adjustment. A portabhle
type could be taken aboard boats, but
this should not be necessary very often.
The unit chosen need not be the most
elaborate or expensive. A kit job (Fig.
2) will perform very creditably.

Bandwidth can be estimated with an
audio generator. The mwodulation per-
centage of the signal output should
drop off markedly at audio input fre-
quencies of 4000 eps and above. Because
microphone characteristics are some-
times a part of the frequency-limiting
means in the transmitter, tone from the
audio signal generator should be cou-
pled in acoustically, by means of a
loudspealker placed close to the micro-
phone.

An oscillator that produces both sine
and square waves (Fig. 4) is adaptable

Fig. 7. An r.f. attenvator, like the
Blonder-Tongue SA-7, is useful for mea-

suring receiver r.f. gain and oattenva-
tion of harmonics in the transmitter.

to a number of audio measurements.
However, an ordinary sine-wave oscil-
latorr is sufficient for this work. Im-
portant features are constant output
over the entire frequency range and a
good attenuator. For radiotelephone
work. a frequency range of from about
30 to 30,000 cps is adequate. However,
if the frequency range extends to a few
hundred kilocycles, the instrument will
also be useful in working on echo depth
sounders, some of which operate on fre-
gquencies as high as 400 ke.

For modulation measurements of
laboratory caliber, a commercial modu-
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Fig. 6.
monitor xmitters, show relotive output, and simplify tuning.

lation meter and a spectrum analyzer
are needed. However, the instiuments
and methods just discussed will fil! nor-
mal service-shop requirenients.

Harmonic Radiation

The second harmonic frequencies of
certain marine radiotelephone channels
are coincident with aireraft communi-
cation channels. The FCC therefore re-
quires that second-harmwonic radiation
from operation on 2738 and 2830 kc. be

Fig. 8. Heoth g.d.o. with tunnel-diode
circuitry is suitable for jobs afloat.

kept at least 40 db below the level of
the unmodulated carrier for transmit-
ters to 150 watts, 50 db for transmit-
ters from 150 to 600 watts, and 60 db
below for transmitters over 600 watts
in power. Present type-accepied ma-
rine radiotelephones are certified by the
manufacturer to satisfy these require-
menis; however, a transmitter defect
or mistuning could cause a serious in-
crease in harmonic output.

If the shop’s communications receiver
has an “S’ meter calibrated at 6 b
per “S” unit. 1t can be used to deter-
mine if a transmitter's second-harmonic
emission is sufficiently below the re-
quirement. A shunt resistor on rhe re-
ceiver's antenna terminal can be used
to reduce the fundamental-frequency
signal to a convenient level, such as S9.
Signal on the 2nd-harmonic frequency
should be about seven or more “§'
points lower.

An r.f. attenuator (Jerrold, Blonder-
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Field-strength indicators (2 by Monarch Electricall

Tongue, and others make them like the
one in Fig. 7, and a.careful workman
can make his own) in the receiver input
circuit can be used in conjunction with
an “S” meter of unknown calibration
to find the difference in level between
fundamental and harmonic frequencies.
A calibrated signal source, such as a
laboratory-type signal generator can
also be used for making comparisons, as
can some of the field-strength meters
(Fig. 6). However, the relatively inex-
pensive means of a receiver check is
sufficient to determine if something is
radically in need of correction in a
transmitier. Practically speaking. re-
ception of any second-harmonic signal
when the fundamental input is ad-
justed to an S9 level indicates some-
thing needs to be looked into.

Transmitter Work

In addition to the instruments needed
to insure that transmitter operation
conforms to FCC requirements, there

(Continued on page 72)
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Fia. 9. A a.d.0. (Paco G-15
shown} aoids alignment, checks
crystals, acts as crystal-
controlled oscillator,
tors modulation with headset.

moni-
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THE ELECTROMETER

By JOHN R. COLLINS
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Where It's \U\sed/_How It Works

High-voltage static charges and current as low as 0.001

micromicroampere can be measured with this instrument

whose input impedance is on the order of 10" ohms.

NYONE who has tried to meas-
A ure voltage in a high-resistance
circuit with a low-resistance
voltmeter knows that the meter circuit
can act as a shunt and cause an error
in the reading. To minimize this effect,
known as loading, it is necessary to use
a high-resistance meter for such meas-
urements. Vacuum-tube voltmeters,
with input resistance ranging from 11
megohms and up, are popular for radio
and television work.

The resistance of a conventional
v.t.v.m. is inadequate, however, for
many of the measurements needed in
industrial electronics—as, for example,
determining the charge on small ca-
pacitors, the voltage output of quartz
crystals, the contact potential of dis-
similar metals and semiconductor di-
odes, the static charge on plastics. and
the potential of pH electrodes. Further-
more, ovrdinary instruments cannot
measure tiny currents found in radia-
tion work and mass spectrometry.

Special instruments, called electrom-
eters, have been developed to permit
the measurement of voltage and current
without loading the test circuit. Char-
acteristically they have an extremely
high input resistance on the order of
10" ohms (i.e., 100.000,000 megohms).
They can measure both large and small
voltages and are sensitive to currents
of 0.001 micromicroampere or less.

Electrometer Voltmeters

Electrometer tubes, specially de-
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signed to have high input resistance,
are used in the front-end of certain
electrometer voltmeters. Their grid cur-
rent may be less than 0.02 micromicro-
ampere, compared with about 0.01
microampere for a good conventional
vacuum tube, even when it is biased
negatively.

Grid current in a negatively biased
fube is accounted for by gas ions formed
in the {ube when it is operated at high
voltage, by photoelectric emission from
the grid, and by leakage current across
the insulating surfaces of the tube.
These effects are overcome in the elec-
trometer tube in several ways. The for-
mation of gas ions is prevented by
thorough evacuation of the tube enve-
lope and by operating the tube at a
voltage below the ionization potential
of any gas that might remain. A fila-
mentary-type (directly heated) cathode
is employed and it is operated at low
temperature so as to give off almost no
light to excite photoelectric emission.
The tube is shielded from externatl light.
Finally, the glass is specially treated
inside and out to minimize surface
leakage.

The method of connecting an elec-
trometer tube is shown in Fig. 2. The
grid nearest the cathode, called the ac-
celerator grid. is operated at a low
positive potential to repel any positive
ions given off by the cathode and to
prevent them firom reaching the control
grid. The second grid is the control grid;
it is operated at a negative potential.
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A small positive voltage, typically about
4.5 volts, is placed on the plate.

The grid-leak resistor R. is a special
high-megohm resistor which may have
a value from 10’ to 10" ochms. depending
on the ecircuit requirements. Such re-
sistors consist of carbon-coated glass
rods encased in vacuum-sealed glass
envelopes which have been treated with
a special silicone varnish fo resist the
effects of moisture. Since even finger
oils will reduce their effective resist-
ance, care must be exercised when
handling them.

The primary function of an electrom-
eter tube is to match the impedance of
the signal source. which may be ex-
tremely high, to that of the indicating
instrument. While voltage amplification
is normally about unity, the current
amplification is very great. Amplifica-
tion is a secondary consideration, how-
ever. since several amplifier stages
employing conventional tubes may be
used to achieve any desired output level.
A vacuum-tube electrometer is shown in
Fig. 1. When its detecting head is 3/8
inch away from a charged surface,
the ranges are 10 and 30 kv. When 6
inches away, the highest range is 100 kv.

Noise and Drift

The factors limiting the useful range
of an electrometer are noise and drift.
The signal-to-noise ratio is much better
for an electrometer than for a conven-
tional v.t.v.m. This is because the signal
increases directly with resistance,
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Fig. 1. Electrometer volimeter equipped
with head for measuring static charges,

whereas noise increases in proportion to
the square root of the resistance. Con-
sequently, the signal-to-noise ratio is
improved as the input resistance is in-
creased.

Because electrometers have very high
input resistance, a very small current
will produce a sizable voltage drop.
Thus. with a resistance of 10" ohms, a 1
micromicroampere current will produce
a 1-volt signal, and the resulting signal-
to-noise ratio will be about 6600 to 1.

Like all d.c. amplifiers, electrometer
voltmeters are subject to drift. Drift is
detected by the movement of the meter
needle from the zero position when the
input is shorted, and it is cumulative.
Since it is caused by small changes
within the tube itself, drift cannot be
corrected through feedback.

Drift in a carefully designed instru-
ment may amount to no more than 2
milltvolts per hour, bhut this may prove
troublesome when measuring small
voltages. The difficulty is overcome by
re-zeroing the instrument before mak-
ing a measurement, or at intervals if
continuous measurements are being
made.

In an a.c. instrument, drift is non-
cumulative. An obvious solution to the
drift problem, therefore, is to employ a
mechanical chopper, not unlike the vi-
brator used in an automobile radio, to
convert the d.c. input signal voltage into
a square wave. The square wave is then
amplified by means of a step-up trans-
former and applied to the input of an
a.c. amphfier. While the chopper
method is excellent for measuring small
voitages, the input resistance is rela-
tively low, and this limits its usefulness
where high-resistance test circuits are
involved.

Vibrating-Reed Electrometer

The problem of converting a d.c.
signal to a.c. while maintaining ex-
tremely high input resistance is solved
by the vibrating-reed electrometer
(Fig. 5). The instrument is named after
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a special capacitor consisting of one
stationary and one vibrating plate. The
latter, called the reed, is moved through
a fixed distance by an electromagnet at
a constant frequency, producing a cycli-
cal change in the capacitance. The rela-
tionship existing hetween the charge
Q, the capacity C and the test voltage
E is expressed by the equation: Q =CE.

If the charge on the capacitor is con-
stant, then a variation in capacity must
be accompanied by a voltage change.
Voltage will increase as capacitance
decreases. and vice versa. The result is
an a.c. signal having a voltage propor-
tional to the d.c. test voltage and a
frequency equal to the vibration rate
of the reed.

A vibrating-reed electrometer circuit
is shown in the diagram of Fig. 6. The
test voltage is applied at I, producing
a d.c. voltage across the vibrating reed
capacitor C., An electromagnet and os-
cillator cause the reed to vibrate at 450
cps, producing an a.c. voltage of that
frequency across C.. This a.c. voltage
passes through a special capacitor
{which serves as the principal input
impedance of the electrometer) to a
preamplifier, then to the main ampli-
fier and rectifier.

A portion of the rectified output is
applied as negative feedback to the
preamplifier, increasing the stability.
A shorting switch permits the capacitor
to be discharged bhefore the instrument
is used. A high-megohm resistor can
be connected across the terminals
marked R; to provide resistance across
which the test voltage is dropped. When
very small currents are to be measured,
however, an input resistor is not used
and the current will then be applied di-
rectly to vibrating-reed capacitor C..
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Fig. 2. Electrometer-tube circuit.
tive accelerator grid is near cathode.
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Fig. 3. Buck-out method of voltage
measurement. Electrometer indicates null.
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Fig. 4. Typical set-up for measuring a
high resistance with an electrometer.
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Unlike the chopper circuit, the vi-
brating-reed electrometer has very high
input resistance—as high as 10" ohms.
Since there is no grid current, there is
no problem of grid leakage. The stabil-
ity is very high and while bandwidth is
quite narrow—about 1 to 10 cps-—this
is not a disadvantage for many pur-
poses.

Electrometer Applications

An electrometer will perform all the
functions of a conventional v.t.v.m. and
will, in addition, do many things not
possible with a less sensitive instru-
ment. Voltages within the range of the
electrometer can be read directly as
with an ordinary meter. To avoid ex-
cessive current flow through the test
voltage source, the buck-out method
shown in Fig. 3 can be used. Here an
accurately known voltage source is con-
nected in such a way as to oppose the
unknown voltage and is adjusted until
there is no current flow. The electrom-
etler serves as a sensitive null detector.

Electrometers are extremely sensi-
tive to static electricity, and measure-
ments can be made simply by fitting a
short electrode to the input terminal,
zeroing the instrument, and then expos-
ing it to the static field. The electrom-
eter will then read the charge induced
on the input capacitance. A specially
constructed head, shown in Fig. 1, has
a well-defined geometry which permits
the observed reading to be correlated
with the potential and the charge den-
sity of the static field.

Small currents can be measured not
only on the basis of the voltage drop
they produce across the input resistor
but, as mentioned above, by the charge
they cause on a capacitor of known
value. This is called the rate of charge
method and is based on the relation-
ship: I=(CE/t), where ¢t is time in
seconds.

Fig. 7 shows a vibrating-reed elec-
trometer connected to measure the cur-
rent from an ionization chamber by the
rate-of-charge method. The chamber is
a gas-filled metallic shell with an in-
sulated collecting electrode in the cen-
ter. A voltage is applied between the
center electrode and the shell to create
an electrostatic field within the cham-
ber. When the gas inside the chamber
is subjected to radiation, either by ex-
posure to external penetrating radiation
or through the insertion of a radio-
active sample in the chamber, ions are
produced. These ions migrate to the
electrode and generate an output cur-
rent that is directly proportional to the
radioactivity.

The output of the ion chamber
charges the input capacitor, and the
rate of input voltage change is plotted
on a chart recorder, as shown. The
high-megohm input resistor is discon-
nected during this operation, since the
measurement involves the charge on the
capacitor rather than the voltage drop
across the resistor.

Resistance can be measured with a
Wheatstone bridge, using the electrom-
eter as an extremely sensitive null de-
tector. Where especially high values of
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Fig. 5. This vibrating-reed electrometer measures current as
low as 107" amp. Shielded box at left contains preamplifier.

resistance are to be measured, the ar-
rangement shown in Fig. 4 is useful.
Here the unknown resistance is placed
in paraltel with a good capacilor of
known value, and a voltage source is
connected as shown.

When the capacitor is charged, the
voltage source is disconnectied by means
of a switch. The voltage E. is recorded
at the instant the switch is opened.
After a period of seconds, during which
the voltage falls because of leakage
through the resistance, the voltage
again is recorded. The second reading
is called E,.

The unknown resistance can then be
calculated with the equation:

t
C loge (E./E:)

where t is the period between the two
voltage measurements in seconds
(timed with a stop watch), R. is in
ohms. and C is in farads.

If a standard resistor of known value
is used, the same circuit can be em-
ployed to measure an unknown capaci-
tance. In this instance, the formula is
re-arranged thus:

R

12
R loge(E./E)

Where great accuracy is needed, it is
useful to plot the voltage decay against
time on semi-log paper, voltage being
plotted on the logarithmic scale and
time on the linear scale. A departure
from a straight line indicates the pres-
ence of factors other than R and C. A
capacitor which does not discharge in
a regular manner should not be used
for critical work, especially over long
time intervals.

(85—

Special Considerations

Attention must be paid to the insu-
lation used in the electrometer itself
and in the test fixtures, leads. switches.
etc. Unless the insulation resistance is
several orders of magnitude greater
than the resistance of the test voitage
source, the test voltage will be partially
short-circuited and the reading ob-
tained will not be the same as the open-
circuit voltage. Current measurements
will also be inaccurate, since part of the
current will flow through the insulation
and shunt the measuring instrument

Teflon is one of the most satisfactory
insulating materials. It has excellent
resistivity and is not impaired by humid
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air or by finger oils acquired in normal
use. Spurious charges may appear in-
ternally when Teflon is deformed, but
this is not a serious problem if ordinary
care is exercised.

Polystyrene has greater resistivity
than Teflon, but is more affected by hu-
midity and is harder to clean. Sapphire,
one of the best insulators, is often used
for switches and connectors. It is difli-
cult to machine, however, and is quite
expensive. Quartz has similar insulat-
ing properties. but its high piezoelectric
output may cause spurious voltages to
appear.

Shielding is also of the utmost im-
portance. since electrometers are quite
sensitive to electrostatic fields. If a
short wire is connected to the input of
an electrometer. the meter can be de-
flected to full-scale simply by rubbing
a comb on a wool suit and bringing it
to within several feet of the wire. Pick-
up of either stray 60-cyvcle fields or r.f.
may also affect the accuracy of elec-
tromeiter readings.

While a screened room is probably
most effective, it is usually suflicient to
enclose the test set-up in a simple metal
box and to connect the assembly to the
electrometerr with a short piece of
shielded cable.

All capacitances are kept to a mini-
mum. since large time-constants may
result from the combination of various
sources of stray capacitance with the
high input resistance. Normal input
capacitance, for example, may range

—

Fig. 6. Vibrating-reed electrometer.
input to a.c. by moving tharge through electrostatic field.
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Circuit converts d.c.

from 10 to 30 .uf., made up of the ca-
pacitance of the input connector, the
wirintg inside the electrometer, and of
the control grid of the electrometer
tube to the other tube elements. If this
capacitance shunts a resistance of 10"
ohms, a time-constant of 10 to 30 sec-
onds will result. Since accurate meas-
urements can be made only after the
lapse of 4 or 5 time-constants, it is im-
perative that stray capacitance be kept
to a minimum to avoid sluggishness.

Reducing the input resistance would
reduce the time-constant, but since this
would affect the sensitivity of the elec-
trometer it would defeat the purpose.
Input leads should be as short as pos-
sible. If remote measurements must be
made, it is best to place the electrom-
eter close to the test circuit and to
relay the output, rather than to use a
long input lead. The shielding of the
input lead should be spaced as far as
practical from the lead itself so as to
add the least possible capacitance.

If the grid of an electrometer tube is
driven too far from its operating point
by a voltage overload, the tube elements
may produce gas and form positive
ions. When this happens, the instrument
should be allowed to sit with the power
on until the tube getter has had a
chance to clean up the gas and restore
the tube to normal operating condition.
However, if the grid current does not
drop below 10" ampere (0.1 micromi-
croampere) after 4 to 8 hours, the elec-
trometer tube should be replaced. A

Fig. 7. Set-up for measuring the output of an ionization chamber by the rate-of-charge
method, with the aid of a vibraling-reed electrometer ¢onnected to a chart recorder.
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HE HISTORY of the low-priced

I TV receiver, spurred by the ex-

istence of many manufacturers
competing for the buyer’s preference, is
rich in unhappy memories. With cost the
dominant consideration, product quality
faltered often. More than once, we have
gone through a wave of “stripped” sets
with reduced tube complements, inferior
sensitivity, impaired picture quality, un-
reliable operation, excessive frequency-
of-repair records, and, finally, a lack of
amenability to service that has become
the bane of technician and owner alike.

Set the task of re-appraising the cost
problem, Motorola engineers were given
this starting point : high standards with
respect to performance, reliability, serv-
iceability, and safety would somehow
have to be maintained. With no “cheat-
ing" allowed, the only remaining ap-
proach was to devise less costly ways of
achieving the same objectives. Their an-
swer is the 23T17, which uses the TS-578
chassis and a 23-inch, rectangular pic-
ture tube but sells no higher than the
going price for a 19-inch set of good
quality.

Did the engineers succeed? Final
judgment will not be in for some time.
Acceptance by viewer and technician,
along with influence on future design,
will be the criteria. Some acceptance is
foreshadowed: the circuit is tailored
after a pilot 19-inch version successfully
introduced at the end of last year.
Schematically the circuit shows nothing
unfamiliar but for several tube-type
numbers. The use of only two tubes in
the video i.f. strip (Fig. 2) and a trans-
formerless power supply that features
series filaments and relatively low
“B+" from a single, half-wave rectifier
catch the eye quickly. Aside from the

K 6 (73 K G G2
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Fig. 1. Spacing of electrodes (A) in
gun of the low-drive CRT as compared to
spacing (B) in a conventional CRT gun.

CRT, there are only 14 tubes. Does this
sound suspiciously like the pattern of
past failures? Perhaps, but it is only
one part of the story.

The physical appearance of the
chassis is somewhat more reassuring.
Although it is compact, access is good.
It can come out of the cabinet conveni-
ently, but removal should not be re-
quired very often. Seated horizontally
at the rear of the cabinet (Fig. 3), it
provides good access to all rear controls,
tubes. and top-maunted adjustments as
soon as the back cover is taken off. A
quick removal of the fiberboard bottom
exposes all under-chassis wiring (Fig.
4) and comnponents. Also, the chassis can
be bolted to the back edge of the cabinet
in a vertical position, leaving top and
hottom accessible and permitting wires
to such chassis-mounted components as
the picture tube to remain connected.

On the chassis, the eye begins to pick
up points of interest. A couple of plug-in
circuit modules, one each for the hori-
zontal and vertical sweep circuits, in-
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Can the cost of {elevision
be brought down withont a
corresponding quality cut?
Here is one approach to the
problem oi letling ricwers
eat their cake and hare il.

dicate possible cost streamlining al-
though there has been no skimping on
circuit operation. Also topside is a small,
vertically mounted printed board with
half a dozen coils, some capacitors, and
a few resistors on it, inside a shield
This is the entire input circuit to the i.f.
strip (from L., to the first i.f. grid in
Fig. 2), which is integrally manufac-
tured at a cut in cost compared to the
several, normally separate components
it replaces. Automatic coil-winding tech-
niques, used here and elsewhere, ac-
count for another saving.

Bottomside, there is something novel
in the appearance of the tube sockets
on the wired chassis. Socket lugs have
been so designed that considerable time
is saved in wiring. Simiple insertion of
the end of a lead in one of the wire-
grip lugs automatically makes a good
mechanical connection. The tube sockets
themselves and all terminal strips have,
as a matter of fact, been inserted auto-
matically in a single operation. Al-
though wiring is by hand, dip soldering
is then used to bond all connections.

So far, we have considered the con-
tribution of mechanical ingenuity and
production planning. Before this, how-
ever, came the choice of components.
The manufacturer sought everywhere,
in this country and abroad, for the low-
est prices at which reliability would be
maintained. As a result, there has been
actual improvement over conventional
standards for some parts—including
tubes. But mention of tubes puts us
ahead of the story. It also brings us
closer to the heart of the matter: How
well does the streamlined circuit work?
How well ought it to work?

Performance Criteria

The high usable sensitivity made
possible by today's low-noise front ends
was not to be sacrificed, the designers
concluded. Furthermore the receiver
should be abte to drive the picture tube
through an adequate range with the
minimum usable signal. To maintain
picture quality, bandwidth could not be
sacrificed. From the i.f. strip through
the video amplifier, response should
exceed 3 me. To assure a crisp, bright
picture, corners could not be cut in the
high-voltage circuit. Good stability
without the inconvenience of excessive
adjustment depends on the a.g.c. circuit.
Gated a.g.c. would thus be preferable
to a less expensive, simplified circuit.
Skimping on traps and filters was out
of the queftion: immunity to interfer-
ence is important. Noise immunity in
the sync circuits should also be retained.
A means of controlling raster width, one
of the first conveniences to go when
economy becomes the by-word, is worth-
while.

Many of these goals appear to be ob-
structed by the power supply, based on
a single, half-wave rectifier without a
transformer. To wring the highest possi-
ble “B--" out of this configuration (140
to 150 volts), supply impedance has been
kept very low by using a silicon rectifier
across which there is a minimal drop and
by cutting series resistance to the bone:
the limiting resistor is only 5 ohms and
the filter choke has low resistance. For
safety’s sake, the “on-off” switch is in
the hot lead and a polarized power plug
is used. A re-settable circuit breaker
protects the set. Each of the two series-
heater strings has its own dropping re-
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Fig. 2. The 2-stage i.f. strip retains features of tonventional, 3-stage section.
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sistor. Thus, if a severed heater should
open up one string, the drop across the
resistor in the other string cushions
heater shock. In addition, the horizontal
oscillator and output-tube filaments are
in the same string. The latter tube is
thus protected when heater failure oc-
curs in the former.

Despite the desirable features, one
still wonders how adequate operation
can be obtained with the maximum
available “B+.” This is entirely ade-
quate for most circuits, but a few im-
portant ones. using conventional tubes.
ordinarily require at least twice as much
to do the best possible job. In such
stages as the horizontal and vertical
outputs, the high power that must be
developed is generally obtained with
elevated plate and screen voltages. Nor-
mal output current of this receiver's
d.c. supply provides a clue to the solu-
tion that was found: it is close to 400
ma.

Increasing tube current, however, will
not solve the problem at one important
point. The CRT, a voltage-driven device,
normally needs ahout 90 volts of peak-
to-peak signal to reproduce the full con-
trast range. This amplitude is so close
to the maximum d.c. voltage available
for the video amplifier that such a level
cannot be developed. Also, increasing
tube current will not make a 2-stage i.f.
strip perform like one with three tubes.
Other techniques had to be employed
here.

The Circuits

Most problems were overcome with
the tubes used, and here we may include
the CRT itself. Previously unused types
include some f(irame-grid designs used
to obtain high gain and some high-cur-
rent types for developing power with
low operating voltages. Developed
abroad. these devices have been assigned
EIA type numbers and are being or will
be manufactured domestically. In any
case, replacements are available here
now.

The 1.f. amplifier, a 4GKS5, is very
similar to the 6FY5 neutralized triode
that has earned widespread tuner use
by virtue of its good gain combined with
low noise figure. Although the former
incorporates no significant design de-
parture. it offers a gain improvement
over the latter of about 2 or 3 db and
a noise figure that is 1 db better. These
were achieved through improved quality
control.

Another frame-grid type is the THGS8
triode-pentode used as oscillator-mixer.
With a G, of 11,000 (as compared, say,
to 4500 for a 6U8), mixer gain is com-
mencably high. Coupling to the i.f. strip
through a common impedance is used,
in addition, since it transfers somewhat
more signal than link coupling.

In addition to overcoupled i.f. trans-
formers, the latter section uses a full
array of response-shaping coils and
traps. including an adjacent video (L...}
and an adjacent sound (L...) trap, an
audio “shelf” coil, and others. As a re-
sult, it provides good shaping of the re-
sponse curve with a video bandwidth
of 3.5 me. While such measures reduce
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gain. there is more here than would be
expected from two tubes. The 6EHT7,
with a G.. of 9000, and the 6EJ7, with a
G. of 16.000. compare impressively with
the 6BZ6 commonly used in this circuit
(G.. of T000). The two used here are
both frame-grid tyvpes.

Nevertheless, over-all gain of the sec-
tion falls short of that obtained with a
conventional 3-tube line-up. A good part
of this shortage is made up by the fact
that the entire strip gets more signal to
work with. This is obtained from the
improved tuner gain and coupling effi-
ciency from the mixer, which have been
mentioned. After detection by a crystal
diode. signal passes through a video-
amplifier pentode (15HB6) and is ap-

aperture is increased to 28 mils. The
combination of these changes reduces
the drive requirement to 45 volts, peak-
to-peak, not much more than half the
signal normally needed. That amplitude
is well within the capability of the video
amplifier. Considering the video chain
as a whole, from tuner input to picture
tube, only 10 microvolts of signal are
needed for full driving amplitude.

The CRT has noteworthy features
other than low-drive design, which can-
not be detected by visual inspection.
What does meet the eye (Fig. 4) is the
tube’s shape. It is obviously not a wide-
angle tube of the type so prevalent to-
day; yvet a sharp look suggests that it
does have the relatively short neck with

Fig. 4. All under-chassis wiring is available after easy removal of the bottom board.

plied to the cathode of the picture tube.

With only 100 volts d.c. at its screen
grid. the video amplifier cannot be relied
upon to provide the drive-signal ampli-
tude required by a conventional picture
tube. But the 23DAP4 is not a conven-
tional CRT. Newly introduced in this re-
ceiver, the type is a low-drive device.
The 3-mil spacing betiween its cathode
and first grid (Fig. 1A) is less than half
that used in conventional guns (Fig.
1B). Spacing between G, and G- is also
sharply reduced. In addition, the G,
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narrow width characteristic of the wide-
angle CRT. The actual deflection angle
is 95 degrees. This reduces deflection-
power requirements substantially.
Nevertheless, other developments
that grew out of the introduction of 114-
degree tubes are employed to advantage.
More eflicient flyback transformers and
circuits were designed. Reducing di-
ameter of the CRT neck to bring the
yoke's deflecting fields closer to the elec-
tron beam prevented deflection-power
(Continuved on page 83)
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Top cover hos been removed on completed amplifier to expose the wiring.

ANODE-FOLLOWER STEREO PREAMP

By CHARLES P.

BOEGLI

earTa®Bo FPREAUMPLIFIRR

Acting Dir, of Engineering, Bendix Corp.-Cincinnati Div.

Front panel view of the author's stereo preamp showing the operating controls.

Construction of a well-designed versatile hi-fi preamp
with feedback volume, tone controls, and low distortion.

REAMPLIFIER design is far
Pt’rom being the controversial sub-

ject it was ten or twelve yvears
ago. In 1950 there were arguments over
whether passive filters or feedback net-
works were preferable for equalization
of recording characteristics. Determin-
ing the recording curves used by differ-
ent record companies took a lot of
detective work, and by the time enough
equalizers were incorporated to take
care of the numerous curves then in
use, the preamplifier had become a truly
formidable device.

Passage of time has benefited this
aspect of high-fidelity reproduction.
First. recording companies realized that
publication of their curves helped lis-
teners attain better sound from their
records; later. the massed prayers of
thousands of audio enthusiasts evident-
ly were heard, and most of the industry
standardized on a playback curve. Pick-
ing the proper equalizer was no longer
a probtem, except to those who retained
their collections of 78-rpm records or
who had acquired great numbers of
early LP discs. The needs of even these
people, who are often found to value
musical performance over fidelity of re-
production, have gradually been met
through the years, the growth of their
LP collections usually reflecting a cor-
responding decrease in the number of
78-rpm albums.

Nowadays, although a few preampli-
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fiers still boast a great number of equal-
izers, the benefit of this feature rests
more in some advertisers’ minds than
in most users’ needs; the RIAA equal-
izer suffices for all but the most unusual
records. At the same time. the continu-
ing development of listeners’ critical
faculties and the improvement of sound
sources have dictated continual reduc-
tion of acceptable distortion limits; the
outstanding preamplifier of ten years
ago is substandard merchandise today.
Feedback has become the standard tool
for distortion reduction.

Introducing Feedback

If any controversy still remains, it is
in the method of introducing feecback.

+

p—= OUT

EQUALIZER

Fig. 1. Common type of equalizer.
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Most preamplifiers are designed to work
with magnetic cartridges (or crystal
units loaded to be velocity responsive
and interchangeable with magnetic car-
tridges) having outputs on the order of
10 mv. The signal from such a cartridge
is often raised to tuner level by two cas-
caded stages, feedback from the second
plate being brought back to the first
cathode. Volume controls are generally
of the passive tvpe and the anode-fol-
lower tone control developed by Baxan-
dall has been accepted for most high-
quality preamplifiers.

Because these schemes are widely ac-
cepted, however, does not mean that
they are the hest. The temper of the
present-day market demands that the
designer spend more time concocting
gimmicks than in improving his cir-
cuitry. The equalization scheme in
which the output from the second-siage
plate is fed back to the first cathode
{Fig. 1) has some serious shortcom-
ings. First, the unbypassed cathode re-
sistor reduces the gain of the first stage.
This resistor is thus usually kept as
small as possible. If it is too small, the
impedance of the feedback equalizer
also becomes small, placing a heavy
load on the second stage and reducing
its signal-handling capability. A second
shortcoming is that this type of feed-
back is not capable of reducing the am-
plifier gain below 1.0; playback equali-
zation is consequently apt to show an

ELECTRONICS WORLD
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Fig. 2. Complete circuit of the preamp, which requires 6.3 v. @ 2 amp. and a "“B+" voltage of about 250 v. @ 13 ma.

undesirable high-frequency rise o low-
frequency droop unless careful design
has provided more open-loop gain than
usual. The third disadvaniage of this
equalization scheme is that hum is apt
to be developed across the unbypassed
first-stage cathode resistor unless a d.c.
heater supply is used. This hum is not
reduced by feedback. Direct-current
heater supplies may cause more trouble
than they eliminate unless filtering is
very thorough, which is an uneconom-
ical proposition,

Finally, there seems to be no good
reason for retention of the passive vol-
ume control when a feedback control
requires only one more resistor and has
many-advantages in reduction of distor-
tion.

The problem of minimizing hum aris-
ing from a.c. heater supplies has been
alleviated by introduction of newer tube
types utilizing helically wound heaters,
The 12AY7 was the first such tube
wiclely commercialized, but it has be-
come almost obsolete in the wake of
newer additions like the 12AX7A, the
ECCB83, and the 7025, which are high-mu
dual-triodes, and the 6267 and 7543 pen-
todes. In a properly designed circuit
using the 12AX7A, the average equiva-
lent a.c. hum at the grid is around 1.8
microvolts; with the 6267, the level
never exceeds 5 microvolts. Since the
higher of these figures is 66 db below the
10-mv. output of the average cartridge,
the advantages of d.c. heater supplies
have bhecome academic except where
they are needed to [orestall generation
of hwum across an unbypassed cathode
resistor.
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This article will describe a stereo pre-
amplifier in which an a.c. heater supply
is emploved and in which the recessity
of unbypassed cathode resistors in low-
level stages is eliminated by the em-
ployment of anode-follower feedbhack.
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Volume control is of the feedback type,
and a simiplified and highly satisfactory
version of the Baxandall anode-follower
tone control is also used. Because of the
inherently low hum level, the preampli-
fier can be powered from a remote sup-
ply like the power-amplifier power sup-
ply: hence, the circuit to be described
does not contain its own power supply.

The circuit of the stereo preamplifier.
Fig. 2, permits not only the common
functions of volume and tone control.
but also those peculiar to stereo needs.
like balance and blend control. Micro-
phones, phonograph, and tuner sources
can be accommodated.

High-level Stages

The last two stages comprise the
high-leve| portion in which volume and
tone are controlled. Each of the two
stages is an anode-tollower; they differ
only in the tvpe of feedback network.
Each uses a 12AX7A as a single-func-
tion tube; the first section, an ordinary
voltage amplifier, is directly coupled to
the second cathode-follower section. The
low output resistance of the cathode-
follower is {urther reduced by the feed-
back returned around the combination;
when the voltage gain has been reduced
to 1.0 by the feedbaclk, the output resist-
ance is on the order of 17 ohms. The low
output resistance of the volume-control
stage permits realization of maximum
bass and treble boosts from the subse-
quent tone conirol while that of the
tone-control stage allows connection of
the preamplifier to the power amplifier
with extremely long cables, without
diminution of high-frequency response.
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Fig. 4. Frequency response of preomp to

The volume control employs a fixed
input resistor and a variable feedback
resistor. The gain of this stage may be
varied from 0 to about 15, although it is
not anticipated that the maximum gain
will he necessary save in exceptional
cases. Reducing the feedback resistance
(by counterclockwise rotation of the
volume control) lowers the gain of the
stage. Up to the point where the control
resistance becomes less than the tube
load resistor, reduction of volume is ac-
companied by the reduction in distor-
tion, When the feedback resistor be-
comes smaller than the tube load re-
sistor, the distortion of the tube begins
to increase, tending to offset further
reduction of distortion by inerease in
feedback.

The balance control is a dual 250,000-
ohm potentiometer in series with the
stage input resistor. This control is
wired so that rotation of the shaft
increases the resistance in one channel
while decreasing the resistance in the
other. The gain of the volume-control
stages may be unbalanced to the point
where one side has a gain about 3.5
that of the other. The gain ratio estab-
lished between the two channels by the
halanee control will be maintained over
almost the entire rotation of the volume
control. the exception being where the
two sides are severely unbalanced and
the volume control is opened up com-
pletely. Under these circumstances, the
feedback around the high-gain side is
reduced to the point where the stage
gain is limited by tube parameters
rather than feedback.

The “blend” control introduces a con-
trolled amount of crosstalk into the pre-

amplifier. Presumably, when the
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RESPONSE-DB

SKC K S50KC.
high-level inputs.

“blend"” control is rotated to maximum,
the sound resembles monophonic repro-
duction, even though sterec sources are
used. A passive attenuator is employed
to permit reduction of crosstatk to zero
and to avoid interference with the feed-
hack controls that already exist.

The tone-control network is essen-
tially similar to that devised by Baxan-
dall' except that (a) the 1000-ohm se-
ries grid resistor, which apparently
served no purpose, is eliminated, (b) the
treble feedback capacitor is increased
in size to allow elimination of the asso-
ciated 470,000-ohim resistor in Baxan-
dall's circuit. and (e¢) the grounded
center tap has been removed from the
treble control. The last change. appar-
ently made [easible by the second one,
permits selection of any of a wide vari-
ety of commercially available controls,
instead of restricting the choice to one
or two, as has previously heen the case.

The high-level stages are used for all
input signals, while the equalizer stages
are employed only for those from pickup
and microphone. The response and dis-
tortion curves for the last 1wo stages
are shown in Figs. 3 and 4. To realize
minimum distortion, the amplifier to
which the preamplifier is connected
should have an input resistance that is
greater than a value of around 100,000
ohms.

Low-level Stages

Cascaded anode-followers make up
the two low-level stages. The first stage
is an amplifier of flat response. the nec-
essary equalization for phonograph in-
put being accomplished in the second
stage. The object of doing things in this
order is to avoid attenuating the signal
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Rear view of the chassis showing the various input and oviput jacks that are vsed.
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Fig. 5. Frequency response of the preamp on the phono input.

until it is well out of the noise and hum.

The preamplifier uses a 6267 pentode
in the first stage and half of a 12AX7A
for the second. The pentode permits
closed-loop gain of about 22. When the
microphone input is being used, the sec-
ond-stage egualizer is replaced by a re-
sistor, which gives the second stage flat
response and controlled gain. The mi-
crophone input can be used with high-
impedance microphones of about 0.5-mv.
output.

The response curve for the entire pre-
amplifier. including the phono-equalizer
stages, is shown in Fig. 5. The IM distor-
tion on the microphone channel was the
same as that for the last two stages
only, Fig. 3. With the volume control
wide open, a 4-mv. input signal to the
phono terminal produces 1.0-volt output
at 1000 cps.

Conclusion

Many stereo preamplifiers have a
“phase” switch that permits inverting
the phase of one of the channels. Exam-
ination of the circuits usually shows

_—-—T V
TO AMPLIFIER {
OUTPUT & 2 l A

OUTPUT &1

Fig. 6. Moniter-jock connections.

that this choice of phase is provided by
a split-load phase inverter, the switch
merely selecting either the plate or
cathode output for transmission to the
power amplifier. The cathode output is
usually considered *“normal” and the
plate output, *‘reverse’ phase, is recom-
mended only for occasional use. The
same inversion of phase can be done by
a double-pole, double-throw switch on
one of the speaker lines, which simplifies
the preamplifier.

The preamplifier shown in the photo-
graphs is equipped with a monitor jack,
the intent of which is to permit listening
with earphones. The circuit for this jack
(Fig. 6) shows that when the phone
plug is inserted, the preamplifier out-
puts are disconnected from the power
amplifier. If the power amplifier has a
high input impedance, this disconnection
may result in hum or squealing, and in
such cases additional provision should
be made to short-circuit the power am-

(Continned on paye 62)
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day
In the
shop

with the
scope

By DENIS A. GENTRY

RE YOU ONE of the many TV
A service technicians who ‘gets
along very well” without an
oscilloscope? Perhaps even the owner
of a scope that is seldom or never used?
You may want to know why anyone still
bothers trying to seltl you on the instru-
ment. The fact is that, among your suc-
cessful colleagues, there are large num-
bers who claim they couldn’'t manage
without one. Once the habit is caught,
many will tell you, the scope becomes
the most widely used, single tool. You
might be missing something after all.
However, you are not interested in a
bystanders prejudice. We know good
technicians who will argue the issue
firmly on either side. Why not throw
the argument into their laps, as we did
in an experiment with Bill and Dick?
Those aren’t their real names, but they
are a couple of shop owners who know
each other, know their business, were
willing to cooperaie. and hold opposite
views on the scope. Dick practically has
his scope probe strapped to his hand.
Bill owns a scope too. but it gathers dust.
The experiment was scheduled for
Bill's shop. The scope we brought along
was the ES-350B, made by Precision
Apparatus Co, Designed for TV service,
it was the model that Dick owned; but
it was agreed that this didn’t give him
an unfair advantage. He was entitled
to be sure of having the features and
facilities he normally used in an instru-
ment he was accustomed to handling.
By the same token, Bill would be using
his regular shop equipment.
While Dick was setting up, Bill was
puzzling over a TV chassis whose pie-
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ture was being wrecked by what looked
like curving lines of interference all over
the CRT screen. “Having trouble?”
asked Dick. “I've gone quite a way al-
ready,” said Bill. “It looks like a classic
case of i.f. regeneration and it almost
has to be right here in the third i.f, but
somehow I haven't nailed it yet. I've
made a fistful of hot and cold meter
checks, and everything seems okay. I
checked out all bypasses too.”

“Seeing” What's Wrong

By this time, Dick was ready to go.
With his demodulator probe plugged
into the scope’s input cabie, he began
to poke around the third video i.f. stage.
In no time at all, he was poking his
finger at the CRO screen (Fig. 1) and
saving, “There you are.” “And where
is there?” Bill wanted to know. "“That's
a fairly normal waveform for this
stage.” “Not where 1 have my probe
touching,” Dick insisted. Sure enough,
the probe was at the ground end of the
cathode resistor, where there should
have been no signal at all. The trouble
was some cold solder at the connection.
After a little heat from the soldering
gun, the set was working as good as new.

“I don’t get it,”” Bill said. “I got a
normal resistance reading from cathode
to ground. I also got a normal d.c. volt-
age reading at the cathode. Are you

www.americanradiohistorv.com

in TV service? A pair of

experienced technicians,

N whose views on

 the instrument

/]| are at opposite
| poles, put their
theories to the test.

using hidden strings or mirrors?” “The
only magic is what’s in this wand,” Dick
said, pointing to the probe. “Apparently
high resistance isn’'t the only trouble
yvou get out of a cold joint, There is
evidently some kind of a.c. impedance
that won't necessarily show up on a d.c.
test. I won't guarantee that guess, but
the exact reason doesn't make any dif-
ference. What counts is that the proof
is in the pudding —this isn't the first
time I've run into a case like this. The
scope is the only thing that lets me see
what's going on in the circuit during
operation. Without it I'd probably nail
the trouble anyhow, I admit—eventu-
ally. But I can't afford the time for
tough dogs.”

Bill yielded grudgingly, but he was
obviously impressed. “How often do you
run into that sort of problem?” he
wanted to know. “Probably not often
enough to make a big difference. Let’s
see what we can do with this lemon,
for example. There's no raster here be-
cause high voltage is way down. I
started with the grid of the horizontal-
output tube as my key check-point. The
peak-to-peak scale on my v.t.v.m. tells
me that drive is normal, So I let the
oscillator alone and went ahead into
the deflection and flyback circuits. I
can't find a tube, other component, or
reading that's out of line. It might still
be a bad flyback, but I'm not anxious
to run out and get a replacement I
might not need. What would you do?”

“I wouldn't go after a new flyback
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Fig. 1. Normally observable in en i.f.
stage wu'h a detector probe, this video
waveform occurred at an unexpected point.

Fig. 2. Waveshape of this modified saw-
tooth at the grid of the horizontal-out-
put tube was normal for the circuit used.

either, without more confirmation
Dick sympathized. “Your check-point is
fine. Why not start all over again, this
time with the scope? And take a crack
at it yourself.” He handed the scope's
isolating probe to Bill, who immediately
made his connection to the output-tube
grid, then adjusted his coarse and fine
sweep frequency and other controls un-
til he got the display of Fig. 2. The saw-
tooth looked a little out of shape, but
it's perfectly normal in some sets. In
fact, on comparison, it closely resembled
the waveform shown in the service man-
ual for this older receiver. There was
no mistaking Bill’s sarcasm when he
muttered, “A big help, so far.”

“Hold on a minute,” Dick countered,
‘“we're not through.” Bill had used one
of the normal positions of the *“Sweep
Selector” switch to get his display. How-
ever, the last two clockwise positions
on the switch (Fig. 9A) are specifically
for viewing two-cycle displays at the
vertical and horizontal sync rates used
in TV, being set near 30 and 7875 cps
respectively. Dick simply rotated this
coarse frequency selector to the latter
position, since we were looking at the
horizontal saw-tooth, and then adjusted
the “Sweep Vernier” control to lock in
six cycles (Fig. 4) instead of two.

A Check of Frequency

Bill felt the change meant nothing,
because the number of cycles simply de-
pended on the frequency setting; but
Dick disagreed. The special “TV Hor.”
position on the switch is set so close to
desired frequency that the vernier con-
trol doesn't permit much range for
changing the numbei of cycles. Accord-
ing to him, this meant the saw-tooth
frequency had gone way up, even though
shape and amplituilde were acceptable.

a2

separated syne out-
rate, is ir-
informetion.

Fig. 3. Improperly
put, shown at the vertical
regularly marred by video

Fig. 4. Although output amplitude and

waveshape were normal, the horizontal
oscillator was too high in frequency.

Sure enough, going back to the hori-
zontal oscillator, the boys found an open
capacitor. With the defect the flyback,
which is most eflicient when excited at
its resonant frequency in the circuit,
couldn't develop enough high voltage
to produce a raster. After the oscillator
was repaired, Dick proved his point. In
the special horizontal position on the
“Sweep Selector” switch, a two-cycle
display like that of Fig. 2 was the only
one that could be locked in at any
vernier setting. He had used the scope
to check operating frequency!

Fair Means or Foul?

Bill had an objection to the method:
There was no such special controi po-
sition on his unused scope and on a lot
of others, he knew. Wasn't the “trick”
a little unfair, then? Dick took the oc-
casion to make an important point. “No,
it’s not unfair. I used a scope specifically
designed for service work. That's the
only kind I want. In fact, one of the big
reasons that a lot of fellows who own
scopes are not using them, in my opin-
ion, is the fact that their instruments
were not designed for their type of worlk.
There are a lot of things to consider.
Bandpass and sensitivity are just two
more, for example. A man sometimes
goes out to buy a piece of equipment
without stopping to think what he
wants it to do. With many standardized
instruments, -there isn't much to think
about or much difference from one to
another. That's not true of oscilloscopes.
If you end up with the wrong one, of
course you won't be using it much. It
won't do your job.”

Later on, we canie across a set with
unstable horizontal and vertical sync.
Bill used his v.t.v.m. to check d.c. volt-
ages and resistances in the sync ampli-
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Fig. 5. Properly separated sync pulses,
displayed at the vertical rate, are rea-
sonebly uniform and stripped of video.

Fig. 6. Amplitude of this
sine wave, used for calibrated a.c. meas-
urements, is regulated for accuracy.

semi-squared

fier-clipper. He also took a pealk-to-peak
voltage reading at the clipper plate.
Everything seemed in tolerance. Dick
then moved the scope probe to the plate
and adjusted for the vertical rate.
“Look what we have here,” he said
(Fig. 3). “See this junk along with the
sync pulses? This stage isn’'t operating
at the right point. It's letting some
video creep into your sync oscillators,
so they don’t always trigger reliably.
Sometimes that results from the accu-
mulated effect of several small changes,
none of which is enough to give you
an off-tolerance reading at one point.
But we can see-it happening here.”

A slight change in the value of the
clipper’s plate-load resistor and replace-
ment of a capacitor at the grid restored
the set to rock-steady sync. Just for
comparison, Bill used the scope himself
to check the waveform after the repair
(Fig. 5) The cleaned-up display im-
pressed him. His inclination to talk
down the scope was waning. “Without
argument,” he said, “this is one case
where the instrument does the job. Of
course, I could find that one without
the scope, eventually; but I would have
to guess-—and take plenty of time.”

A.C. Voltage Checks

On another, later job, the two tech-
nicians got into a discussion on taking
voltage amplitude readings. Bill was en-
tirely content with the peak-to-peak
scale on his v.t.v.m. Dick said it might
give you a slightly lowered false read-
ing on narrow pulses, but he admitted
that, if the v.t.v.m. rectifier were prop-
erly designed, this wouldn't happen
often or be off much. He noted, how-
ever, that you might make a “bonus”
discovery with the scope. He used the
unstable-sync case that had come up
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Fig. 7. Video riding on sinusoidal 60-
cps signal instead of normally straight
baseline pinpoints obscure hum problem.

Fig. 8. “B 4"

Ripple output of
showing random spikes fed back to d.c.
supply when a decoupling network failed.

filter,

earlier as an example (Figs. 3 and 5).
Both waveforms had the same am-
plitude. The meter would show no
difference, but the scope did. “That's
true,” Bill yielded, “but is it worth the
trouble in practice? You have to go
through quite a mess, with a calibrator
and all that, to read amplitude on the
scope. In the long run, you might lose
more time than you save.”'

“There's nothing to that miyth.” Dick
said emphatically, “and I'm talking
from experience. A lot of the trouble
that seems to be involved with some
procedures is simply a matter of lack
of practice: try it a couple of times
and it becomes a snap. I guess there is
also some difference that depends on
the set-up used for reading voltage am-
plitudes. Some scopes use built-in cali-
brators with direct-reading scales. Take
the one we have here, for example
(Fig. 9B).

“Suppose you are already looking at
a waveform whose amplitude you want
to measure. Simply adjust it to some
convenient height, say one that comes
out to a convenient number of vertical
markings on the transparent grid built
over the CRO face. Then you just press
this button down here (“P-P Cal” in
Fig. 9B) for the calibrating voltage. It
cuts out the regular input signal and
substitutes the internally generated
semi-square wave (Fig 6), which has a
controlled, fixed amplitude.

“Now you just adjust this display's
height to be that of the original wave-
form, using the grid markings as a guide
—but not with the vertical-gain con-
trol. You leave that control untouched.
Instead you use these two special con-
trots, marked in red (“P-P Cal. Voltage,”
“P-P Range”). One chooses the voitage
range (.05, .5, or 5 volts) and the other,
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a vernier adjustment, has fine calibra-
tions from zero to 5. Now just read.

‘You have manipulated no more con-
trols than you would have to adjust on
a v.t.v.m. And reading is just as simple.
Let’s say your range switch is on .5 volt
and the fine control is on 2. You are
reading .2 volt, peak-to-peak, if your
coarse vertical attenuator switch is in
its X1 position. If it isn’t, there is just
one more mental calculation. Multiply
the reading by 10 or 100 if the gain
muhiplier (V. Attenuator”) switeh is
in the X10 or X100 position. That is no
more difficult than reading from a com-
posite scale on a meter and adjusting
your reacing to the position of the me-
ter's range switch.

“As an aside, you might turn down
horizontal gain altogether before you
take a reading, so that the waveform
you're measuring-—vou don’t care about
shape here- -hecomes a straight, vertical
line, as does the calibrating voltage. It
makes height adjustment more obvious.

“Now there's another lesson to be
learned here. You may have to make
two more quick adjustments than you
would with a v.t.v.m,, at most, but
You've saved that time because you're
already using the scope. You don't have
o set up the meter from scrateh and
make additional connections. And that's
one of the great satisfactions you get
from the scope. Because it's so versa-
tile, it can do many jobs for which you
ordinarily have to set up separate in-
struments.”

Where Did the Hum Enter?

There were other interesting cases
before Bill and Dick called it a day. One
set had an obscure hum problem. The
top of the raster was somewhat darker
than the botiom and vertical sync some-
times slipped. The hum first showed up
at the plate of the first video amplifier
(Fig. 7), with video riding on it; but
the cause wasn't obvious. Leakage from
the tube heater, quickly suspected, was
almost as quickly eliminated by substi-
tution. It took a while to discover that
the leakage was in the tube socket,
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which had to be replaced. Nevertheless,
the day could have been spent poking
all over the video circuits, with no other
clear indications, if the scope hadn’t
singled out the right stage.

In another case, some other, unstable
signal mixed with the video, degrading
the picture somewhat and making syne
slightly touchy. The clue was not clear-
cut. There was some guess about incip-
ient oscillation somewhere. \While check-
ing filter ripple at the “B+ output,
Dick got an acceptably low level of a.c.
but found many unstable, slender spikes
danecing all over the filter waveform
(Fig. 8). To him this meant that un-
bypassed horizontal pulses were feeding
back to the power supply, from which
they were contaminating other circuits.
Tracing back, he found an open bypass
capacitor in the horizontal “B+" line.

No-Sweep Bandwidth Check

A smeared, fuzzy picture on another
set, in spite of good focus, caused some
head-scratching. With no sweep gener-
ator in the shop to check alighment and
bandpass, Dick decided to press an ordi-
nary r.f. generator into service. First
he connected its output directly to the
scope. Then, without changing settings
of the scope’s gain controls or the gen-
erator’'s output control, he tuned from
below 1 mc. to above 5 me. IHe didn't
try to sync the display, but simply ob-
served amplitude, which did not change
significantly.

“Well, now we can assume that the
scope and generator are flat in this
range—although I knew the scope was
already — so let’s try something,” he
said. Bill was puzziled until Dick then

(Continued on page 76)
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Fig. 9. Special, fixed “TV
Vert.” and TV Hor."' set-
w tings on ‘“‘Sweep Selector’”
switch (2 extreme clockwise
settings in inset A) enable
check of syne oscillator fre-
quency. With built-in cali-
brator, 3 controls (*'P-P Cal.
Voltage,'" **P-P Range,’ and
“p-P Cal.” button, insei B),
make scope an a.c. voltmeter.

43


www.americanradiohistory.com
www.americanradiohistory.com

MACS
ELECTRONICS
SERVICE

By JOHN T. FRYE

—
Gently, Brother!

ARNEY was scowling at a little
B transistor radio lying on the
bench in front of him.

“What's the matter. Flash: has the
little job got you talking to yourself?”
Mac, his employer, asked.

“Aw the oscillator is dead on this
thing. The i.f. signal feeds straight on
through from the base of the converter
transistor, but you can't pick up any
stations. I'm trying to decide whether
to replace the oscillator coil or the con-
verter transistor first. I've checked
everything else around the oscillator
circuit. Both the transistor and the coil
are soldered to the printed circuit
board; so one is as hard lo remove as
the other. Which do you think is most
likely to be the villain?”

Without replying, Mac reached over
and picked up the little chassis. He took
a jeweler's loupe from a drawer and ex-
amined the chassis carefully. Next he
picked up a miniature soldering aid and
carefully moved a hair-like wire. The
sound of the local broadcast station
burst from the speaker. When the wire
was moved again, the radio went dead.

“Hey'! What did you move?"” Barney
demanded.

“One of the flexible leads from the
ferrite loop antenna is broken loose
from its soldered connection on the
printed-circuit board. It happens often.
The leads get pushed around a good bit
changing batteries, ete. You should have
checked that.”

“Why? Disconnecting the loop an-
tenna from a radio doesn't kill the oscil-
lator.”

“It does when the oscillator circuit is
contained in a transistorized autodyne
converter and energy from the oscillator
tank circuit is transferred to the base
of the converter through the secondary
of the ferrite loop antenna, as it is in
this set,” Mac explained. *‘Mind you this
is not true of all transistorized autodyne
converters. It depends on whether the
signal from the collector is eventually
fed back through the oscillator tank to
the emitter or the base. The latter is
true in this case: so a broken antenna
lead kills the oscillator.”

“Okay,” Barney said with a sigh as
he plugged in the pencil-type soldering
irton and picked up a pressurized can of
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contact cleaner; “but while the iron is
hotting up I may as well spray a little
of this gunk into the volume control. I
noticed it was erratic and noisy.”

“Ah, ah, ah!” Mac remonstrated, tak-
ing the can out of his assistant’'s hands.
“Let's check first to see what the
cleaner does to the case and the knobs.”

He squirted a littte of the cleaner into
an empty plastic resistor box lying on
the bench and dipped the end of a pipe
clegner into the fluid and touched it to
an inconspicuous spot on the inside of
the back cover of the receiver. After a
few seconds, he tried to wipe off the
little drop of cleaner with a cloth. The
cloth stuck to the case; and when it
came away it left a smudged, lint-cov-
ered spot on the smooth surface of the
plastic.

“I was afraid of that,” Mac grunted.
“Most of these plastic cases and knobs
are partially dissolved by chemicals in
the contact cleaner. Never use the spray
can when there is any doubt. Surpius
cleaner is likely to drip down on the
volume control knob and render it
sticky or fog the transparent window
in front of that knob. Use a hypo needle
to put a very small anount of the
cleaner inside the volume control where
you really want it. See how the cleaner
has etched the plastic of the resistor
box?"

“Yeah, I see. This just isn't my day.
First I muff a troubleshooting job, and
then I come close to ruining a custom-
er's receiver case.”

‘You don’'t seem to be thinking your
best,”” Mac murmured; "but I'll admit
to being a bit of a nut on this business
of being gentle and careful with sets
we are servicing. In my book, a really
good technician is never impatient or
rough with either his own equipment
or that of his customers. He locates the
trouble and repairs it with a minimum
of mechanical mayhem or circuit
cruelty.”

“I take it you don’t go for the quick-
and-dirty way of doing things.”

“You take it right—and that goes for
other lines of work as well. Every trade
has its ham-handed practitioners. There
is the hammer-and-cold-chisel mechanic
who uses these tools to loosen a tight
nut rather than hunt the proper wrench.

www.americanradiohistorv.com

Carpentry has its wood-butchers; elec-
tronic labs, their meter-wreckers; and
chemistry labs, their glass-breakers,
but the derisive names tagged to these
people reveal the contempt in which
they are held by their fellow workers.

“What are some examples of ‘un-
necessary roughness’ you would cite in
radio and TV servicing?”

“Just remember you asked for it. The
slob technician never uses a knob-puller.
If a knob comes off hard, he pries on it
with a screwdriver or grips it with
pliers until he breaks it. He can’t be
bothered to spread a soft. clean cloth on
the bench before he turns a receiver up-
side down to get at the bottom chassis
screws. As a result, bits of solder and
wire imbedded in any bench that has
been in use for long scratch and gouge
the smooth plastic or varnished surface
of the cabinet-—right on top where it's
sure to be seen. He doesn’t even own a
tube-puller. To keep from burning his
fingers. he yanks tubes vigorously from
side to side to get them out quickly, do-
ing a fair job of wrecking the sockets
in the process; and then he throws the
hot tube down on the bench. As long as
the hulb doesn’t fracture, this doesn't
hurt the tube a bit—or so he says!’

“Yeah,” Barney chimed in, warming
to the spirit of the wverbal tar-and-
feathering, “and he doesn’'t use a solder
aid, either, in loosening wires from tube
sockets, i.f. transformers, volume con-
trol lugs. etc. He simply yanks on the
wires as hard as he can while the iron
heats the joints and hopes the wrapped
connections will uncurl before the iugs
break off. His careless use of the solder
gun or iron turns it into more of a
torture weapon than a tool. When he is
trying to solder a connection in a tight
place, he manages to burn the insulation
off wires, melt gullies in capacitor cases.
and soften the wax on coils for inches
all around. This is true in spite of the
fact he roughly yanks capacitors and
resistors out of the way before he starts

usually managing to break at least
one resistor in two or pull a capacitor
lead loose from its foil in the process.”

“Our boy,” Mac continued, “thinks
brute strength and awkwardness are
substitutes for skill and neatness. In
aligning slug-tuned coils. he never takes
the time to select the alignment tool
that fits the tuning slot or hole in the
slug. He simply grabs up any screw-
driver that will go through the hole in
the coil shield and ‘makes do’ with this.
The result. of course. is a fine useless
collection of cracked and broken coil
slugs. He never quite savvies the fact
that lead-dress is very important in a
high-frequency TV i.[. section or in the
high-frequency tuning sections of FM
or all-wave receivers: so he recklessly
pushes the leads about every which way
in these and then wonders why they are
out of alignment. Punching a hole in a
speaker cone with some object on his
cluttered workbench worries him not
at all. A gob of speaker cement will fix
that as good as new-—well, alinost as
good as new."”

“I don’t suppose any one seivice tech-

(Continned on page 81)
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MULTI-WATT

TRANSISTORIZED
CBTRANSCEIVERS

By DONALD L. STONER,

11W1507

Circuit details on fully transistorized Citizens Radio
units that are able to deliver several watts of r.f. output.

T PRESENT, several manufac-
A turers are preparing a so-called
“second generation” of Citizens
Band equipment-—completely transis-
torized 5-watt transceivers. The advan-
tages of these units will be immediately
obvious. They are extremely compact,
draw only a fraction of an ampere on
receive,” and are instant-heating. In
mobile service these are particularly
important considerations. A not-so-ob-
vious advantage is the fact that no high
voltage is required for the transistorized
transmitter, thereby eliminating the
noisy and inefficient vibrator or heat-
producine a.c. power supply.

The receiving section represents no
great design problem. Transistorized re-
ceivers have been available for some
time. The problems associated with gen-
erating 3 watts of r.f. output (with
less than the maximum 5 watts input
permitted by law)} seemed almost insur-
mountable until recently.

Obviously, something has happened
to change this situation. For some time
semiconductor manufacturers have
been producing rather amazing silicon
switching transistors, but their primary
market has been in the computer and
military fields because of the high pro-
duction costs. Because of stringent
switching specifications, many of these
transistors were not acceptable for their
intended applications. Switching tran-
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sistors have tight specifications on the
delay, rise, storage, and fall times. The
ability of the transistor to pass these
tests depends on many things, among
them junction capacity and resistance.
Until recently the transistors which
would not meet switching specs were
considered ‘‘rejects” and therefore un-
usable.

“Grade-Outs”

A transistor which is not usable for
its primary application and yet is ac-
ceptable for secondary service is called
a ‘‘grade-out.” Radio-frequency opera-
tion, particularly in class B and C,
closely resembles the switching appli-

(a)
c c
-] B
ct
E E
cz
(8)
Fig. 1. Derivation of the capacitive

voltage divider coupling arrangement.
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cation since the transistor serves to turn
the flow of current in the tank circuit
off and on. It can be correctly assumed
that a high-speed switching device
would be quite useful in r.f. applica-
tions.

In r.f. service the requirements on the
transistor are less severe. For example,
switching at high speeds requires that
the transistor operate in low-capacity
circuits. In r.f. service, however, the
junction capacities can be made part
of the tuned circuits that are employed
in the equipment.

One of the most popular transistors
for r.f. power amplifiers is graded out
of the 2N696 family. The 2N696 is a sili-
con mesa switch which is capable of 2
watts dissipation at 25 degrees C, has a
60-volt collector breakdown rating, and
can switch from one state to the other
in less than 100 nanoseconds (a nano-
second is 1/1000th of a microsecond). In
r.f. applications the 2N696, which has
an output capacity of 20 xuf. and a max-
imum frequency of 200 mc., is capable
of delivering more than one watt to a
load at 27 mc. with a 12-volt supply. The
2N696, in fact, provides the basis for
many of the "high-power” CB trans-
mitters.

Caopacitive Voltage Dividers

The capacitive voltage divider is a
very popular technique for impedance
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Experimental unit constructed by author to produce one-watt r.f. output power at
27 me. Two germanium transistors are used to drive silicon power-amplifier stage.

matching and is almost universally used
in the new high-power transistorized
transmitters.

Fig. 1 shows the theory behind this
matching network. With the collector
and base connected to the top end of the
tuned circuit, the parallel impedance of
the collector and base determines the
circuit impedance. Since the output im-
pedance of the driving transistor is
usually higher than the base input im-
pedance of the following transistor,
some method of impedance matching
must be employed to bring about the
greatest transfer of power. This is usu-

ally accomplished (see Fig. 1A) by
breaking the connection at “X"” and
placing a tap on the coil (shown

dashed). If the tap is at the center, the
tap-point impedance will be one-fourth
that at the top end. From a production
standpoint, coils of this type are un-
economical because of the extra labor
required in winding and wiring them.
Further, production changes might re-
quire that the tap be moved.

Since a capacitor is required to block
d.¢. (not shown in Fig. 1 for simplicity),
we can make the coupling capacitor
serve a dual purpose. Fig. 1B shows a
simple capacity divider. If the value of
the two capacitors is equal, it is the
same as placing a tap at the center of
the coil. The impedance at the junction
of the capacitors will be one-fourth that
of the top impedance. If the ratio is
two-to-one (C. twice the value of C\)
the impedance at the junction would
be one-eighth the top impedance, and
S0 on.

In practical circuits C: may be the
base-emitter capacity of the driven
transistor making it possible to elimi-
nate a separate capacitor for C-. Thus
the value of C. can be adjusted to match

va
R-425%

27MC.
3RD OVERTONE

CRYSTAL

four times the supply voltage. With
speech waveforms it may exceed this
value. Thus the transistor must have
a V., rating in excess of 50 volts when
operated on a 12-volt supply.

To 100% modulate a transistorized
transmitter, it is usually necessary to
modulate both the driver and the final
amplifier. Some of the new transistor-
ized CB rigs even go so far as to modu-
late the oscillator.

For simplification, no modulators are
shown for the CB transmitter circuits
to follow. In most cases the required
modulation transformer impedance can
be determined by dividing the collector
potential by the collector current of the

(<]

-

et

Fig. 3. All-silicon-transistor,

1-watt transmitter

W)}

Fig. 4. Two-watt output CB transmitter circuit also developed by Texas Instruments,

the base impedance of the driven stage.
In addition, this series capacity (C, plus
C.) can be used to resonate the coil at
the signal frequency. In cases where
there are large differences in imped-
ance, which result in poor LC ratio, it
may be necessary to use both the coil
tap and the capacitive divider.

Modulation

Generally speaking. it is more difficult
to 100% modulate a transistorized
transmitter than its vacuum-tube equiv-
alent. On high modulation peaks the
transistor may tend to saturate and
lose /., or gain, producing a flat-top-
ping of the r.f. envelope. Further, dur-
ing 10047 modulation (sine-wave con-
ditions) the collector voltage may reach

5-50 YYF,
v3 ¥y

2N3
(2N696)

30-370 L
ppr. =

Lo 18% ¢. #£24 vn. closewound on 5/16" p.c.
stug-tuned form, emitter tap ar 34 tnrus

Lo I7 1. 224 en. spaced dia. of wire, V4"
i.d. (Air Duy *416), collector 8y ¢, from

Fig. 2. Schematic diagram of 3-transistor,
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cold end, emitter 2% 1. from cold eud

Lo~ 14V 1. 224 eu. spased dia. of wirc. V32"
id. (Air Dux #1416}, collecior-antenna tap
3 1. from cold vnd

1-watt-output Citizens Band transmitter.
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modulated stage, or stages. The ampli
fier gain is then adjusted for the re-
quired voltage to produce 100% modu
lation. As a rule of thumb. the driver
stage (s) will require one-half the mod-
ulation voltage of the final amplifier.

Experimental Circuit

Fig. 2 is the circuit for a transistor-
ized. 1-watt-output 27-mc. CB trans-
mitter. The design should not be con-
sidered optimum and is not presented
here as a construction project. But it
was constructed by the author to de-
termine what the 2N696 would deliver
in a practical application, The fact that
the transistor operating temperature
never exceeds 45 degrees C (it is rated
to 175 degrees C) indicates that maxi
mum was not reached and far more
output could be obtained with additional
drive from the buffer/amplifier.

The oscillator uses an early Texas
Instruments R-425 p-n-p germanium
transistor as a common-base oscillator
Feedback takes place between the col
lector and emitter through the ‘‘built
in” capacity. The 50-.xf. capacitor shifts
the feedback phase angle. The r.f. en
ergy at 27 mc. appears across L, and is
coupled to the buffer from a low-im-
pedance point on the coil.

The buffer/amplifier operates com-
mon base and a 100-ohm vesistor in the
emitter path stabilizes the stage The
00 »hy. choke prevents this resisto:

ELECTRONICS WORLD
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from loading the circuit. The buffer
stage runs approximately 120 mw. input
(10 ma. at 12 volts) and therefore the
collector is tapped down the coil to pro-
vide a satisfactory loaded “@Q.”

The final amplifier is a silicon mesa
n-p-n transistor derived from the 2N696
family whieh operates in the common-
base configuration. No emitter stabili-
zation is required because of the silicon
characteristics and the high dissipation
of the 2N696. The collector current of
the final is approximately 100 ma. at
one-watt r.f. output, indicating a rather
good efficiency. The high efficiency is
due, in part, to the fact that a consider-
able amount of the driving power ap-
pears in the output circuit.

The output impedance of the final is
approximately 100 ohms and is close
enough to 52 ohms to permit a capaci-
tive matching system. The collector tap

point is a compromise between har-
monic suppression and tuned-circuit
losses.

As mentioned earlier, both the driver
and final must be modulated. This com-
plicates matters somewhat since both
p-n-p and n-p-n transistors are used.
The mwodulation transformer must have
two windings, one 1200-ohm impedance
for the driver and the other 120 ohms
for the final. Naturally the audio must
be phased correctly so that the output
of both stages increases at the same
time.

Silicon One-Watt Transmitter

The circuit shown in Fig. 3 was devel-
oped by the Silicon Applications Group
at Texas Instruments for commercial
applications. The circuit will deliver
more than one watt to the load at 27
mc. It differs from the preceding circuit
in that silicon mesa n-p-n transistors

A

-4 == e

233
m FL; b e
“
RELAY
y - >
C32 T
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Fig. 5. Schematic of r.f. portion of Osborne transmitter, which uses two
silicon transistors and develops 3.2 watts of peak envelope power output,

are used throughout the entire unit.

The crystal oscillator operates at a
higher power level than in Fig. 2. This
results in a lower circuit impedance
and reduced feedback voltage. The os-
cillator coil is connected to produce an
impedance and voltage step-up between
the collector of V, and the crystal. The
r.f. output is obtained at the low-im-
pedance collector and coupled to the
driver through matching capacitor C:.
The driver transistor V. operates in
common-emitter configuration and re-
quires no stabilization.

A second divider couples this stage
to the power amplifier. Note that no
forward bias is applied to the driver or
final. The positive cycles of r.f. drive
cause the transistors to conduct during
a portion of the cycle. Self-bias is de-
veloped across R. due to bhase current
flow which drives the transistor deep
into the class C region.

The final also differs from the driver
in that a pi-network is employed to

Chassis view of the completely transistorized transceiver. A low-pass filter in
the antenna circvit lon the chassis rear flange, at the right in the photo) pre-
vents TV interference. Also, a special fixed-tuned Clevite ceramic i.f. filter
lat the lower left-hand side of the photograph} produces good i.f. selectivity.
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match the final collector to varying an-
tenna impedances, The required modu-
lating voltage is also shown in Fig. 3.

Two-Watt Transmitter

Fig. 4 is the schematic diagram of
a five-silicon-transistor, two-watt CB
transmitter which was also designed by
Texas Instruments Inc. The driving sec-
tion is identical to that of the transmit-
ter of Fig. 3, however two parallel am-
plifiers are used to increase the power
output to the two-watt level. A 15-ihy.
choke provides a d.c. return for the base
current. The stage is driven into deep
class C due to the voltage developed
across the hase emitter junction resist-
ance. A 3.3-ohm resistor is used in each
emitter lead to provide stabilization
and a means of balancing unmatched
transistors. Also, unlike the previous
circuit, the low collector impedance re-
quires that a double pi-coupling system
be used between the transistors and
feedline. If this is not done, the loaded

Example of an all-transistor transceiver,

‘@” of the tuned circuit will be too low
to offer sufficient harmonic suppression.

To provide adequate depth of modu-
lation, the audio waveform is applied to
both driver stages. Source V.., provides
6.75 volts r.m.s. at 25 ohms impedance.
The final is driven from a 30-ohm source
delivering 8.85 volts r.m.s. of audio sig-
nal.

The Osborne 300"

The Osborne Model 300 is worthy of
special mention since it represents the
first commercial unit to be offered in
the high-power CB transistorized equip-
ment market—at least as far as the au-
thor is aware. The circuit for the trans-
mitter portion of the Model 300 is
shown in Fig. 5.

Transistor V, is a silicon n-p-n type

(Continued on page 77)
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r I 1HIS light-interval meter is de-
signed to measure the duration
of short intervals of light and is

particularly suited to checking camera

shutter speeds, electronic flash duration
and stability, and camera-shutter/flash-
synchronization. The meter has a test
range of 1 second to 1/10,000 sec. and
an accuracy of 45% if the specified
tolerances are adhered to for R.-R:; and

C

If you have ever had rreason to suspect

that your camera is not stopping action
the way it should at fast shutltier speeds.
or if your exposures are consistently
incorrect, a quick check with this meter
will pin down the source of the trouble.
If the camera’s shutter is not opening
just before and closing immediately
after the peak light output of a flash
bulb (see Fig. 1}. the film will be only
partly exposed. Again, this meter will
reveal the trouble.

Circuit Description

‘The circuit (see Fig. 2) consists of a
photocell (PC)), an RC charging circuit
(R--R-, C-). and a storage circuit which
drives a linear meter circuit (an ex-
ternal v.t.vm.). PC. is a vacuum-tube
photocell, chosen for its rapid response.
Its response is limited only hy the elec-
tron transit time (10 " sec.) and the total
capacitance in parallel with it. PC/'s
anode voltage is kept low (50 volts) to
increase its reliability and to minimize
ionization of residual gas. Excessive
light levels will ionize gases thereby
lengthening the duration of short light

a8

Are your exposures consistently wrong?
Then use this to measure the camera
shutter speed, electronic flash
duration / stability, and bulb

or electronic flash
synchronization.

- \

By JOSEPH GIANNELLI

pulses hecause of the time required for
the gas to de-ionize. To avoid this, light
levels should be kept 1o approximately
0.12 lumen which will limit the anode
current to 5 microamperes. This light
level will produce a drop of 10 volts
across R,—the voltage level upon which
the unit's calibration is bhased.

V., is a cathode-follower, required to
maich the high output impedance (ap-
proximately 8 megohms) of PC,. Cath-
ode-load resistor R. was chosen not for
the best output impedance, but as a
compromise 1o produce a load line that
will prevent the input signal from

100,

-
Y]
T

M3 BuLB

LIGHT-PER-CENT
=

25

TIME = MILLISECONDS

20 30 40
W[ L Y
] 100 © 1130 1733 [z3) 120
TIME-SECONDS

x F LJ
J v ]

e 1
START OF SHUTTER OPENING FOR vamiOUS SynNC POSITIONS

Fig. 1. Light output vs time. Peak out-
put for @ No. 5 bulb is at 1/50 second.
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swinging too close to the - 1-volt bias
point and to keep the plaie current at a
minimum. These two conditions are
necessary to decrease grid-current flow,
which tends to increase the input im-
pedance of V... The same applies to Vi
except that here these undesirable
effects can be tolerated even less. Since
a low input impedance at V.. would dis-
charge C., cathode-loa« resistor R. is a
larger (30.000 ohms) value.

The output of V.. is applied to the
R.-R. (only one, selected by 8.) C. net-
work to provide a time-constant. (for
example with R:, C:) of 1.5 sec. Three
other resistors can be selected by
S.. If 10 volis is applied for 1.5 sec. 1o
the R.-C: combination, the voltage
across C. will reach 6.3 volts exponen-
tially in that time. A 10-volt pulse of
shorter duration will result in a lower
voltage across C:.. Since the RC charg-
ing circuit (R.-R. C.) causes C: lo
charge exponentially, the following
formula can be used to determine the
voltage across C. [or other time inter-
vals

El E“ (1 P 1 IRC)
E..—- the voltage across C-. £, ~ the ap-
plied voliage., ¢« the base of natural
logarithms (2.718), t— the time in sec-
onds after the application ol voltage,
R —resistance (R. - R:) in ohms, and
C —capacitance (C.) in farads.

In this meter's design. the 63‘+ point
of the exponential charging curve is
never reached. C-'s charging Lime and
voltage are limited 1o the 507: point of
the eurve to assure linear operation.

ELECTRONICS WORLD
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Diode V. provides a one-way charg-
ing path for C., thereby allowing C. to
hold its charge even after the charging
voltage has been removed. V. is ogper-
ated at reduced filament voltage (ap-
proximately 4.5 volts) to minimize the
effects of contact potential and gas
ionization, both of which would dis-
charge C..

If the recommended capacitor (C.) is
used, the meter indication will drop
only about 2¢% one minute after the
application of a light pulse. This is ade-
quate time to make a reading.

“Reset” push-button S, discharges C:
making it ready for another shutter-
speed check. C.'s quiescent voltage will
always be 4 volts since it i1s connected
to V..'s cathode when 8, is depressed.
If C. were discharged to ground, there
would be a time lag as it charged to 4
volts after S.'s release.

The meter drive circuit is a cathode-
follower modified with feedback to op-
pose the reduction in cathode bias
because of the applied signal. Neon
lamps PL. and PL. drop the 150-volt
“B+" supply to 30 volts for the meter-
balancing circuit. Since neon lamps also
act as voltage regulators, changes in
the plate voltage of V.. will also ap-
pear at the top of R,. Neon lamps are
superior to a resistive network in this
feedback application as the latter would
reduce the change at R. requiring
changes in resistor values to produce
the same amwount of feedback.

The meier-drive circuit was designed
for a v.t.v.m. with an 11-megohm input
resistance. If the 10-volt scale of a
20.000 ohms-per-volt v.o.m. is used, in-
crease the meter readings by 5%,

Construction

The author’s unit was constructed on
a {lat metal chassis (Fig. 3): the photo-
cell was housed in a cardboard box.
The photocell plugs into an octal soclket
that is mounted on an “L"” bracket and
then cemented to the bottom half of the
box. A shielded wire should be used tfo
connect it 1o the timer. 'The top half of
the box has a 1" diameter hole directly
above the photocell. Other wiring is not
critical.

Measuring Shutter Speed

When your unit is completed and the
wiring checked out. open or remove the
back of the camera whose shutter speed
you wish to check and put it over the
photocell opening as shown in Fig. 3.
Connect the v.t.v.m., set to 10-volts d.c.,
to J, and J.. A flashlight is used as the
light source since an a.c. light source
would produce a 60-cycle modulation
error.

This is the procedure for checking
compur shutters:

1. Depress and release “Reset” push-
button S..

2. Adjust R, (“Zero Sel”) to zero the
v.t.v.m.

3. Set the camera diaphragm to
about f/3.6.

4. Set the camera shutter speed to
“Time.”

S. Open the camera shutter and ad-
just the diaphragm opening until the
v.t.v.m. indicates 10 volts.
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6. Set S: and the camera shutter
speed correspondingly.

7. Depress and release S..

8. Snap the shutter with a cable re-
lease so as not to move the camera.

9. Note the voltage on the v.t.v.m.
and refer to the chart (Fig. 4) to de-
termine the true shutter speed.

To check speeds of focal-plane shut-
ters, it is necessary to cut a slot that is
the same width as the slot in the shutter
curtain. The slot is then taped with the
opening across PC,. The 10-volt calibra-
tion is then made with the curtain held
directly over the slot across the cell.

Checking Speed and Stability
To check the speed and stability of an

electronic flash. this test should be per-
formed in subdued light with the photo-
cell facing the flash unit on a 1able. A
light attenuator made of a stack of file
cards placed in front of PC. must be
used to control the amount of light
reaching the cell.

It is now only necessary to calibrate
the output of the photocell to 10 volts.
This is accomplished by resetting and
zeroing the metering circuit and then
setting S. to the “Calibrate” position.
Fire the flash unit without disturbing
its position on the table and note the
meter reading. If the reading is above
10 volts, add a few file cards; if below
10 volts, remove file cards. Reset and

(Continued on page 58)
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Fig. 3. Test set-up for meosuring camera shutter speed. Photocell is located in box
under camera. The flashlight is held directly over camera lens by wooden stand.
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The mixer unit is placed between the two tope recorders. The mirror behind
the mixer is used for speech-articulation practice for o near-deaf child.

MIXER FOR MULTI-USE AUDIO SYSTEM

By LEON WORTMAN

Construction of a simple mixer-control unit that can be
used with several tape recorders, phono,

T the request of the parents of
A a near-deaf child, the system

described here was designed
and assembled to aid in teaching that
child to develop his ability to articulate.
That was the primary objective behind
the development of this eguipment
which consists of the following units:
two commercially manufactured tape
recorders, an audio power amplifier,
loudspeaker, two pairs of headphones, a
record player, microphone, a mirror,
and a specially designed mixer-control
circuit.

A second objective was to provide a
music-voice center for recording fun.
The system offers a complete facility for
dubbing tape-to-tape or disc-to-tape, for
multiple music or voice recording, and
for superimposing instrumental or voice
on another recording. A third objective
was to provide a complete high-fidelity
music playback system for music on
tape or records, strictly for listening.
The fourth and final objective was to
provide a setup for a public-address sys-
tem with built-in recording facilities.

A requirement common to all of these
objectives was the ability to mix and
fade in or out of any of the sound
sources--phono, tape, and microphone.
Further, the entire setup had to be
simple to operate so that non-technical
personnel could use it after brief in-
struction. The system has been in oper-
ation daily for over a year and reports
are that all of the stated objectives
have been met satisfactorily.

Block Diagram

The block diagram of Fig. 1 indicates
the relationships among the several
components of the system. The tape re-
corders can be any commercial units
with loudspeaker output. In operation
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as part of this system, the built-in loud-
speakers are disconnected and audio
outputs taken from the secondaries of
the output transformers. Virtually all
commercial tape recorders with built-in
loudspeakers incorporate jacks that ac-
complish the disconnection simply by
inserting a phone-type plug into the
jack.

The phonograph pickup should be of
the variable reluctance or other mag-
netic type: the microphone a high-im-
pedance type such as crystal, ceramic,
or reluctance. The power amplifier and
loudspeaker can be any combination of
tnits, depending only on the desired
power and fidelity. The system described
here uses a 10-watt high-fidelity ampli-
fier and a 12-inch wide-range loud-
speaker. The headphones for the
“Mon.” jacks should be high-impedance
crystal or magnetic units. The ones for
the “Aid” jack should be low impedance,
matching the voice-coil impedance.

Mixer-Control Unit
Only the mixer-control unit is not

Fig. 1. Block diagram showing how the
mixer fits into the entire sound system.

g
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and mike inputs.

commercially available. It is con-
structed on an 8” x 12” x 3” chassis
following the circuitry given in Fig. 2.
The cover is another chassis of the same
size. A 4”7 x 1" aluminum strip is in-
stalled on the sides of the cover to pro-
vide a means for securing it to the
chassis. A coat of gray enamel from a
spray can applied to the cover gives the
assembly a professional two-tone ap-
pearance.

The eircuit uses two twin-triodes fea-
turing low noise and low microphonics.
A vacuum-tube rectifier is used in the
power supply. Triode V,, is the pream-
plifier stage for the phono cartridge.
That stage incorporates the approxi-
mate equalization essential to proper
response for variable reluctance and
other magnetic cartridges. Triode V., is
the microphone preamplifier. The tape
recorders supply sufficient drive to make
additional preamplification unneces-
sary. An attenuation pad is designed
into the circuit to minimize residual
hum and noise that may be detected in
the output signals of the tape recorders.

MON-I MON-2 a1D

100 K

§ Oy 5 O

LOUDSPEAKER

q

POWER
AMPLIFIER

o~ ]
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Switch sections 8., and S.. select out-
put signals from the “right’ and “left”
tape units. Sections 8. and S., switch
the output of the mixer-control circuit
to the input of the desired tape recorder.
Separate volume controls are mounted
on the front of the chassis for the
phono, microphone. and tape signals.
This gives total flexibility for mixing,
fading, and selecting the units for play-
ing or recording.

Triodes V. and V.. are cascade-con-
nected to provide voltage amplification
for normal earphone monitoring and for
inputs to the power amplifier and the

Unit built by author is shown here with its tover removed.

tape recorders. Plugging the head-
phones into the “Mon.-1" jack auto-
matically disconnects the input to the
power amplifier. This prevents acoustic
feedback between the loudspealker and
the microphone, should the operator be
recording “live"” while standing near the
equipment. The “Aid"” jack (at the out-
put of the power amplifier) provides
high audio power levels should they be
necessary to permit the near-deaf pupil
who wears the low-impedance head-
phones to hear the instructor’s voice. It
is usual for the instructor to use the
microphone simultaneously with the
pupil while both are looking at their
reflections in the mirror to study the
articulation. The instructor wears the
high-impedance headphones which are
plugged into the “Mon.-2” jack (also at
the output of the power amplifier).

The schematic diagram shows the
technique for selecting and mixing sig-
nals. Potentiometers R, R.. and R.., re-
spectively, control the volume of the
phonograph, microphone, and tape-re-
corder output. Note that R. controls
the output of the tape recorder that is
in the ‘“‘play’” position only. (Only one of
the two would be playing at any time.)
Potentiometer R.. determines the out-
put volume of the mixer signal being
fed to the power amplifier. This control
is out of the circuit when the head-
phones are plugged into J,. Connection
is made to the “Aux.” or “Tuner” input
jack of the power amplifier. Or it can
be made to a high-impedance point in
the power amplifier circuit immediate-
ly following any phono-preamp stage
that may be used.

The tape recorder selector switch S,
has three positions: #1 connects output
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of “right” tape machine to mixer, input
of ‘left” tape machine to output of
mixer; #2 connects output of ‘left”
tape machine to mixer, input of “right”
tape machine to output of mixer; and
#3 disconnects outputs of both tapes
and connects inputs of both tapes in
parallel to the output of the mixer. Posi-
tion #1 enables the operator to play a
tape on the “right” unit and copy it on
the “left"” unit while, if desired, simul-
taneously using the microphone or
phonograph for “recording over.” Also,
it enables the operator to play a tape
through the system from the right unit.

12 70"2|5 ——

112 7025

Position #2 transposes left and right
units. Position #3 enables the operator
to record on both tapes simultaneously;
ideal for continuous recording of
speeches oir debates while the equipment
is being used as a public-address system.
One can go from one recorder to the
other as a reel of tape ends without
losing a phrase of the speech.

We leave it to your imagination to
figure out all the ways this system can
perform as a work tool, as an audio aid
to education, or as just plain fun at the
club or when the gang comes over on a
Saturday night. A

Under-chassis view showing the simple, untluttered wiring.

27025
v2

MC

7 ﬁ
" RS RIS
.

I
o)
=3
Ed
@
==y
\

®3

|
I %; L

RI?

)

Fig. 2.

Sehematic of
the mixer-control unit.

TAPE SEL

- —gid RIGHT
e TAPE
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nTv.ac

R, Rs, Res, Reo—10,000 ohmi, YV to. res.
Re—2.2 megohin, V3 w. ros.
R Roo R:ty Reo—100,000 ahu, Vs . res.
Ry—68.000 0hm 'y w. res.
R, Ru Ri:, R:—470.,000 ohm, Y2 te. res.
R K:. R:s—1500 ohm, Vi 1. res.
Re—47.000 ohmn, ¥ w. res.
R Rz, Rigy R, Rusu R -12 ohm, I w. res.
R Ruo Roo—1 megohm audie-taper pot
K:—800.000 oim audio-taper pot
Ror— 12,000 aiom, 1w, res.
CuC:.C.Ci. Ci. Cu €

capacitor
Cs, Co. C—25 pf.. 25 v. elve. capacitor

B pf., 600 9.

www americanradiohicstorvy com

Vi vz v3

Cirn Ciz, Crz, Cro—20/20.20/20 uf.. 450 v.
eiec, capacitor

S+—4-pole, 3.pos. rotary switch

S—S.p.5.4. switeh (part of K.:)

For=3 amp fuse

PL—47 pilot light

Cif—7 hy., 50 ma. filter choke
(Staucar C-1707)

J—Closed-cireuit phane jack

J—Open-circuit phons jaclk

Jo o Jo Ja Feo Jo—Phona jaek

T—Poawer trans. 125-0-125 v. @ 25 ma,;
6.3 p. @ Ianp (Stancor PS-8116)

Vi V:—=7025 tube

V.—6\4# tube
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THE PHOTOGRA

PHIC

OSCILLOGRAPH

By RAY A. SHIVER

Instrumentation Laboratory, AiResearch Mfg. Company

Description and applications of an industrial instrument
that can record 50 or more channels of data and can
produce quickly a permanent record of the test results.

recording of great quantities of in-

formation in the process of devel-
oping new products. In the early days
this was done by keeping a written log
of all events throughout the duration of
the test. As the art of testing pro-
gressed, it soon became an impossible
job for a technician to keep track of the
maze of dials, gages, and other instru-
ments necessary for modern measue-
ments. Thus a need arose for some type
of instrument capable of recording
many channels of (data simultaneously
and providing a permanent record of the
results.

The photographic oscillograph was
developed to fulfill these requirements.
This instrument is capable of recording
fifty or more channels of data and pro-
ducing almost immediately a permanent
record of the results, While not in itself
an electronic instrument, it is almost al-
ways used in conjunction with electronic

I NDUSTRIAL testing requires the

GALVANOMETER
LamP

MIRROR

GROUND-
GLASS
VIEWER
COLLIMATING LENS
FOR RECORODING
MAGAZINE
52

instruments, the type depencing on the
data to be recorded. It is also very use-
ful for providing data read-out for in-
strumentation tape recorders. Tape re-
cordings of high-frequency information
can be brought into the recording range
of the oscillograph by reducing the orig-
inal tape speed to a point suitahle for
handling by the particular galvanom-
eters in use (see “Tape Recording in In-
dustrial Instrumentation,” April 1961
ELEcTRONICS WORLD).

The Writing System

In many respects the writing system
of a photographic oscillograph is similar
to an oscilloscope. We have a light beam
{corresponding to the electron beam)
which can be varied in intensity 1o suit
particular requirements. A sweep sys-
tem analogous to that used in the
oscilloscope is provided by the move-
ment of the recording film or paper as it
passes the galvanometer light beam.

GALVANOMETER l

TRACE-INTERRUPTER
PIN (SEE TEXT)

MIRRORS

TIMING
LAMP

www.americanradiohistorv.com

The writing speed of the photographic
oscillograph is determined by the re-
sponse time of the particular galvanom-
eter used, the paper speed, and the rat-
ing of the photographic paper or film.
The use of present-day high-speed pho-
tographic materials, coupled with the
development of miniature fast-response
galvanometers permits accurate record-
ing of signals from d.c. to as high as 10
ke.

Fig. 1 is an exploded view of the writ-
ing system in a photographic oscillo-
graph. The light from the galvanometer
lamp is reflected by the tiny mirror in
the galvanometer onto a moving roll
of recording paper. The distance from
A to B is designated as the optical writ-
ing arm and determines the distance the
light beam will trravel along the path
C-D while remaining in focus. A typical
optical writing arm is 11.5 inches which
provides a useful writing length, C-D
of about 4 inches. Precise focusing of

————— . INSULATED POSTS
~~"" FOR SNaP-ON
TERMINAL

POSITIONING -
SHAFT

RIBBON
SUSPENSION
SYSTEM
RECESSED
COATED <«
LENSES ~ ALUMINIZED
WMIRROR
LAYER-
e - . MAGNETIC STEEL
ROMRD 7 POLE PIECES
Fig. 1. (Left) Writing system that is

used in the photographic oscillograph.

Fig. 2. {(Above) Galvanometer construc-
tion details. When current flows through
the coil, which is located between the
magnetic pole pietes, it rotates and car-
ries the aluminized mirror along with it.

ELECTRONICS WORLD
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Fig. 3. A typical golvanometer employed in the oscillograph.

the light beam is accomplished by an
adjustment which permits the galva-
nometer to be moved a short distance
indicated by E-F on the drawing. A col-
limating lens provides pinpoint focusing
of the light beam at the point of contact
with the recording paper. When the gal-
vanometer is properly focused, the light
beam appears on the ground-glass
viewer as a small spot about the size of
a pencil point.

The Galvanometer

The photograph of Fig. 3 illustrates a
typical galvanometer used in a photo-
graphic oscillograph. The construction
is of the same quality and exactness as
that found in a fine jeweled watch. An
enlarged sketch showing the internal
construction appears in Fig. 2. The mir-
ror and coil bobbin are suspended by
means of the thin supporting ribbon be-
tween the two magnetic pole pieces. The
ribbon is anchored at the top of the gal-
vanometer to a small adjustable shaft
which provides a means of setting the
no-signal reference point. Two small
coated lenses are provided, only one of
which is in use at a time. They are of
different focal lengths and permit the
galvanometer to be used in recorders
with different length optical writing
arms by simply rotating the quick-
change lens turret. Electrical connec-
tions for the coil are brought out to the
two small posts located on top of the
galvanometer. A small snap-on cap with
flexible leads provides final connection
to the oscillograph.

Frequency response and sensitivity of
the galvanometer are determined by the
wire or ribbon support system and the
characteristics of the coil itself. Since
high sensitivity and frequency response
are not compatible in the same unit, two
types of galvanometers are available.
For signal levels from a few microam-
peres up to about .5 milliampere, a d’Ar-
sonval movement is used with a coil of
many turns. The supporting ribbon is
very thin, allowing the coil and mirror
to deflect very easily for small signal
currents. Frequency response for this
type of instrument is very low, varying
from d.c. to a maximum of about 400
cps. Galvanometers of this type are use-
ful for direct recording from thermo-
couples, strain-gage pressure trans-
ducers, or any device capable of a few
microamperes d.c. output.

Galvanometers capable of extended
frequency response invariably have very
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/ PAPER GUIDE ROLLERS

Fig. 4. Galvanometer block used in a typical oscillograph.

RECORDING o
PAPER TO BE—™
DEVELOPED

REMOVABLE
CONTAINERS

A-DEVELOPER SOLUTION

HEATED
DRUM

o) MOTOR-DRIVEN
TAKE-UP SPOOL

B,.C.O-FIX BATHS

Fig. 5. Automatic processor used to develop, fix, and dry paper.

stiff supporting structures for the coil
assembly, in fact the supporting ribbon
may actually serve as the coil itself, as
is the case with the bifilar system. In
this type of galvanometer the coil is
formed from a piece of stiff ribbon wire
into the shape of a hairpin with the ends
securely anchored. The mirror is fas-
tened at the center of the loop. forming
a very rigid structure. This type of sys-
tem is capable of quite high frequency
response but requires fairly large
amounts of driving power for a useful
operating range. Thus the type of signal
to be recorded determines the combina-
tion of galvanometer and electronics to
be used. As we shall see in the section

'on a typical recording problem, many

types of galvanometers are available to
fulfill almost any recording require-
ment.

An important factor which must be
taken into consideration when using
galvanometers is the external damping
required for proper operation. Simply
stated, a galvanometer is said to be cor-
rectly damped when the impedance of
the driving source matches the value of
external damping resistance stated by
the manufacturer for a particular type
of galvanometer. Obviously, this cannot
always be achieved and either series or
paralle] resistance must be added to
provide the proper match. In general.
for a driving source impedance less than
the required damping resistance, a se-
ries resistance is added so that the total
resistance reaches the proper value.
Paralle] resistance is added where the
impedance is excessive. It must be re-
membered however that these compen-
sating resistors will consume power.
thereby reducing the amount of current
available to drive the galvanometer.
Thus a more sensitive galvanometer
may have to be used to allow for losses
introduced by the matching network.

www americanradiohistorvy com

High-frequency galvanometers, i.e,
those above 600 cps, require a different
form of damping in order to achieve a
flat frequency response. This is due to
the fact that magnetically damped
(with external resistors) galvanom-
eters require decreasing values of damp-
ing resistance as frequency response
increases. Above 600 cps, such a galva-
nometer would require a damping re-
sistance that would consume almost all
of the power available from the driving
source. Therefore, internal fluid damp-
ing is used for all high-frequency galva-
nometers.

The fluid used for this purpose is a
synthetic silicone oil which maintains a
near-constant viscosity over a wide tem-
perature range. However, since record-
ing oscillographs are called upon to per-
form under a wide range of temperature
conditions, even a small change in the
viscosity of the damping fluid cannot be
tolerated. For this reason, the tempera-
ture of the magnetic block which houses
the galvanometers must be maintained
at a fixed point irrespective of external
temperature fluctuations. This is ac-
complished by the use of a thermostat-
controlled block heating element which
provides a constant block temperature
when the ambient temperature falls be-
low the fixed reference point. To pre-
vent over-temperature excursions of the
block, an air blower is provided which
automatically operates if the ambient
temperature exceeds the reference
point.

The photograph of Fig. 4 shows the
galvanometer block in a Consolidated
Electrodynamics Corp. Model 5-119 os-
cillograph. A full complement of fifty
galvanometers is installed in the block.
If fewer than fifty active galvanometers
are used, dummy units must be installed
in the unused slots in order to maintain
a uniform flux path. At each end of the
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block two static mirrors are provided
for reference traces. These can be used
to provide reference lines on the record-
ing paper, thereby reducing the number
of active galvanometers required for
this purpose.

Paper Transport & Timing System

To be a truly versatile instrument,
the oscillograph must be capable of a
great variety of paper speeds from a
fraction of an inch-per-second up to sev-
eral hundred inches-per-second. This re-
quires a very precise and rugged drive
system capable of maintaining a con-
stant drive speed for the recording pa-
per or film. Speed ranges are selected by
a quick-change gear system or. on some
models, by individual push-buttions. The
system for the oscillograph shown in,
Fig. 4 is pictured in Fig. 7, which is a
front view of the instrument with the
recording magazine removed. By a sim-
ple selection of two gears for 4 and B
or B and C and the proper setting of the
speed-range swiich. all paper speeds can
be covered.

The speed-range switch alsq permits
the selection of one of two recording
speeds without changing gears. This is
always by a factor of ten. For example,
if the recorder were set to record at a
paper speed of one inch-per-second on
the low-speed range, ten inches-per-sec-
ond would be the result of throwing the
selector switch to the high range. This
is very convenient for catching transient
signals when most of the recording time
may require only a slow paper speed. D
and E in Fig. 7 are spare gear holders
only and have no connection to the drive
system. F is the drive shaft which oper-
ates the photographic paper take-up
and supply reels located in the paper
magazine.

Timing reference lines on the oscillo-
graph shown are furnished by a sepa-

Fig. 6. The light-tight poper magazine.

rate timing lamp and a rotating shutter
assembly driven by a synchronous mo-
tor. This is illustrated in Fig. 1. Note
that, like the galvanometer lighting
system. two light paths are provided:
one to the collimating lens for recording
and the other to the ground-glass viewer
for operator convenience. Timing lines
are available on this model for .1-second
or .0l-second intervals and can be ad-
justed for full width paper coverage or
for edge marking only. For paper speeds
of several inches or more per second
both timing intervals are generally used.
In this case, the .1-inch-per-second lines
appear on the recording paper much
heavier than the .0l-inch-per-second
lines and the two can be readily distin-
guished.

For paper speeds below about two
inches per second only the .l1-inch-per-
second lines are used and below about
.2-inch-per-second paper speed no tim-
ing lines are used. For the extremely

slow paper speeds an external one-
pulse-per-second®timer js generally
used, coupled to one of the active galva-
nometers. This can be simply a small
synchronous motor with a cam-operated
Microswitch and a source of d.c. voltage
to activate the galvanometer.

An all-electronic timing unit is avail-
able as an accessory which provides all
timing ranges from pne inch-per-second
up to .01 line-per-second. Another im-
portant feature of the recording oscillo-
graph is an automatic “events” marking
svstem which provides consecutively
numbered recordings for convenient
reference. This is accomplished by a
small turns counter and a flash tube.
The counter is visible to the operator
through a small window located in the
top of the recorder and at the same time
an image path is provided through to
the recording magazine. When the re-
cord switch is de-energized. the flash
tube operates and the recording number
is automatically photographed on the
recording paper.

Processing the Recording

Once the recording paper has been
exposed, it has to be developed and fixed
in order to provide a permanent record.
Since one recording may consist of a
hundred or more feet of paper, it is ob-
vious that ordinary hand developing
methods are not very practical. For this
reason an automatic processor is avail-
able which develops, fixes, and dries the
paper in one operation. The processor
contains several metal holders for the
developer and fix solutions and a series
of rollers to guide the paper through
each stage of processing. This is shown
in the drawing of Fig. 5. As the paper
emerges from the processing tank, it is
thoroughly dried by the heated drum
and arrives at the take-up spool ready

(Continued on page 79)
!

SHAKE TABLE

TO SHAKE FREQUENCY | 0.C. ANALOG SWEEP FREQUENCY |
TABLE METER DUTPUT (0-2000 CPS)
GALVO. NO.|
SHAKE TABLE
1 TO INPUT VIBRATION 0.C. aNALOG . INPUT aMPLITUDE
ACCEL- METER QUTPUT {0-10G'S)
EROMETER GALVO.NO.2
STRAIN DYNAMIC STRAIN
GAGE 0.C. POWER A.C GAGE NO.!I
NO. | SUPPLY AMPLIFIER

1 STRAIN
GAGE 0.C. POWER
NO. 2 SUPPLY

(0-1000 p'7IN.)
GALVO.NO.6

4

DYNAMIC STRAIN
GAGE NQ. 2
(0-1000 p/IN}
GALVO. NO.8

A.C
AMPLIFIER

STRAIN - Dvg:gécnsoﬂgmn
GAGE O C. POWER A.C J.
NO. 3 SUPPLY AMPUIFIER ™1 (0-1000 p"/IN
I__ . : GALYVO. NO.1I
IRON - VALVE INLET
CONSTANTAN REFERENCE 0.C.T0 AlR TEMPERATURE
—
E i THERMO- JUNCTION GALVO. {0-300 DEG. F)
COUPLE GALVO. NO.14
7 VALVE INLET
T T STRAIN GAGE 0.C. POWER D.C. TO AIR PRESSURE
= i PRE SSURE SUPPLY GALVO (0-200 PSi)
TRANSDUCER  © — GALVO.NO.I7
i i iti PRECISION BUTTERFLY |
Fig. ‘7. {Above) Various ranges .c’f sensitive paper speed' are o TR | 0.¢. TO s O
obtainable by the use of different interchongeable gear drives. POT. SuPPLY GALVO. (OPEN-CLOSED)

Fig. 8. (Right) Simplified blotck diagram that shows the var-
ious chonnels of dota recorded olong with the electronics used.
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New Heavy Duty
RFl Suppression Kit
For Mobile Radio

ADIO HAMS, fleet owners,
and CB operators can now
enjoy clearer, more readable,

less tiring mobile communications
at longer effective ranges.

Sprague’s new Type SK-1 SUP-
PRESSIKIT provides effective R-F
Interference suppression—at moder-
atecost—upthrough 400 megacycles.
Designed for easy installation on
automobile, truck, or boat engines
with either 6-volt or 12-volt genera-
tors, the Suppressikit makes possible
high frequency interference control
by means of Sprague’s new, ex-
tended range, Thru-pass” capacitors.

The components in the SK-1 Sup-
pressikit are neatly marked and
packaged, complete with easy-to-
follow installation instructions. All
capacitors arc especially designed
for quick, simple installation.

The generator capacitor is a
heavy-duty unit rated at 60 amperes,
and will operate at temperatures to
125°C (257°F). This means you'll
have no trouble with an SK-1 in-
stallation in the terrific temperatures
found **under the hood” on a hot
summer's day. There's no chance of
gencrator failures from capacitor
“short outs,” as with general pur-
pose capacitors. The Thru-pass
capacitors for use on voltage regu-
lators are also rated at a full 60
amperes.

The Deluxe Suppressikit is fur-
nished complete with an 8-foot
shiclded lead on the generator ca-
pacitor which can be trimmed to
necessary length for any car or small
truck, preventing R-F radiation from
armature and field leads.

Containing only 5 easy-to-install
capacitors, the Deluxe Suppressikit
1s a wecll-enginecred kit. The net
price is a little higher than that of
many thrown-together kits, but it
saves you so much time and ag-
gravation it's well worth the slight
extra cost.

For additional information on the
Type SK-1 Suppressikit, see your
Sprague Electronic Parts Distributor.
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Sprague TWIST-LOK® Capacitors give you

2 tremendous

advantages over

all other twist-prong electrolytics

The right size,
the right rating, for
EVERY replacement job

No need to compromise or
improvise...the TWIST-LOK
Line includes over 1690
different capacitors . . . It's
the industry’s most complete
selection of twist-prong
type capacitors, bar none!

Compare internal construction

TWIST-PRONG

] .~ ANOOE TERMINAL TWIST-PRONG

N PHENOLIC auaBtn
| caThoDE vab BAEAKS
[l Seal sETwEEN

yrvyrvryers

{0l
il

i

CATHDOE TAB
PINCHED BETWEEN
BAKELITE 015C aND

B T
BREAK OR TEAR AT
THIS POINT

OROINARY ELECTROLYTIC CAPACITOR

Exclusive, improved
cover design for
greater dependability

Type TVL Twist-Lok Capaci-
tors are now more depend-
able than ever! Sprague’s
new cover design provides
a truly leak-proof seal and
permits capacitors to with-
stand higherripple currents.

of TWIST-LOK to ordinary 'Lytic!

TwIST=FRONG @

CATHOOE TAB wELDED
YO TWIST~ PRONGS

B
BE] TIGHILY-COMPRESSED
[l RUBBER aGaiNST
METAL CAN FOR
IMPROVED CaPaCiTOR
¢] SEAL. ELIMINATES
SEEPAGE OF
| ELECTROLYTE.
REDUCES POSSIEBILITY
OF INTERNAL
PRESSURE
“BLOW - QUTS

ALUMINUM CaN

CaraCIiTOR SECTION.

SPRAGUE TWIST—LONg ELECTROLYTIC CAPACITOR

LI P N IR R PR R AR YA Y 3

Complete listings are shown in handy
Wall Caralog C-457. Get your copy
Sfrom any Sprague Distributor, or
write to Sprague Products Company,
51 Marshall St., North Adams, Mass.

WORLD'S LARGEST

MANUFACTURER OF CAPACITORS
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NOW
YOU CAN BUILD
A FINE
Sehober Organ
FOR ONLY

*590
O

You can assemble
this new Schober Spinet Organ for $550
— or half the cost of comparable Instru-
ments you have seen in stores. The job is
simplicity itself because clear, detailed step-
by-step instructions tell you exactly what
to do. And you can assemble it in as little
as 50 hours.

You will experience the thrill and satisfac-
tion of watching a beautiful musical instru-
ment take shape under your hands. The new
Schober Electronic Spinet sounds just like
a big concert-size organ — with two key-
boards, thirteen pedals and magnificent
pipe organ tone. Yet it’s small enough (only
38 inches wide) to fit Into the most limited
living space.

You can learn to play your spinet with
astounding ease. From the very first day
you will transform simple tunes into deeply
satisfying musical experiences. Then, for
the rest of your life, you will realize one of
life's rarest pleasures — the joy of creating
your own music.

For free details on all Schober Organs;
mail the coupon now. No salesman will call.

THE c%/?(llm (//?y[l)l CORPORATION

43 West §1st Street, New York 23, N. Y.
Also available in Canada and Australia.

MAIL THIS COUPON TODAY

The Schober Organ Corporation
Dept, RN-19

43 West 61st Street

New York 23, New York

|
[J Please send me FREE booklet and other |

literature on the Schober Organs. I
[J Please send me the Hi-Fi demonstration |

r

I

I

|

|

I record. | enclose $2 which is refundable
} when | order my first kit.
I

I

i

i

I
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ON-LOCATION
SOUND RECORDING

By TOM ASHTON

Sound Mixer, Warner Brothers Studio

Some problems and how they are overcome in motion
picture sound recording that is done on the spot.

OTION-PICTURE sound record-

ing on location presents a num-
ber of problems and difficulties which
must be overcome in order to secure
satisfactory results. Modern wide-
screen camera scenes make it almost
impossible for the microphone to be
placed as close 1o a plaver as it should
be in order to obtain a clear, high-qual-
ity recording.

Because the microphone must be
somewhat removed from the speaker it
is necessary to raise the microphone
gain control {(mixer), often to the point
where all other extraneous noises are
greatly exaggerated- -such as footsteps,
the closing of a door, the sound of a
typewriter. or the conversations of
extras in the background. In order to

| minimize such unwanted sounds, slipper

sox are pulled over actor's shoes, a bit
of rubber tape is fastened to a lady's
spike heels, door-checks and well-oiled
hinges are the order of the day, or these
noises are carefully timed to occur dur-
ing breaks in the dialogue. In addition, a
typist in a background scene must fake
her typing or use an extremely ‘‘silent”
machine; extras have to fake their con-
versations to avoid detracting from the
main action. These are only some of the
reasons why movie-makers insist on
absolute silence on the sound stages and
why a visitor to the set can often ruin
a scene with a small eough or by making
even a trivial sound.

The “Boom Man’’

As the microphone has a certain area
that is more sensitive than others, an
experienced “boom man” (so-called be-
cause most of the mikes are mounted at
the end of booms) can be of tremendous
help in getting a top-quality recording.
He is familiar with all of the tricks of
microphone placement, the angles in
relation to the sound source, and the
effects of “kick-backs"” from walls and
furniture surfaces. His boom is so con-
tructed that he can “face’” or turn the
mike from one player to another in
order to get the best pickup. He must
memorize the speeches of the players so
that he will know at what point to turn
the mike toward the next speaker.
When two or more players are working
close together he must know the best
place for the microphone in order to
split the sensitive area to cover both.
If the camera zooms to another player
in the background, it may be necessary
to have another microphone near him
and the sound mixer turned on at the
right moment and with the right

www americanradiohistorv. com

amount of gain to make the photo-
graphed scene realistic and lifelike.

On location we often use the mike
on the end of an aluminum pole called
a “fishpole.” This is held by hand over
the players—just out of camera range.
This pole is frequently placed in the
groove of a roller mounted in a stand
or atop a folding ladder so it can be held
and manipulated more easily. Keeping
his pickup equipment just above the top
line of the picture is one of the many
things an experienced microphone man
must know.

Both the boom man and the man at
the mixerr console must be constantly
alert for sources of extraneous noise
that will be recorded along with the
voices of the stars and detract from the
action. For example, the whirring sound
of an electric fan may be completely
unnoticed until half way through a
scene the beam of the mike will pick
up the sound and ruin the take.

Sometimes animals and/or children
playing nearby have to be removed at
a great distance from the action. Many
times there is inductive interference
such as the buzzing sound from fluores-
cent light starters or hum induced by
fields from electric lines.

Hiding the mike on the player is one
of the best ways to reduce interference
from extraneous noise such as nearby
generators or traffic which form a sub-
dued but persistant background. How-
ever, the small mike must be placed in
such a way as to have a clear path te
the speaker’s mouth and still not be
visible in the picture. Also, it has to be
placed in such a way that the actor's
clothing does not rub over the face of
the mike or cover it, which would cause
the voice to be mufiled and unintelligi-
ble. Another problem is to see that the
cable taped to the actor’s ankle doesn't
trip him up or circumscribe movements
called for by the script.

"Looping”’

Many companies do most of their
sound recording at the studio by “loop-
ing.” The playel listens to the recording
made on location, one speech at a time,
then repeats it until it approximates the
original take, at which time it is re-
recorded and the new dialogue replaces
the original recording. Many persons
claim this re-recorded material lacks
the sponteniety and sparkle of the
original dialogue—but this objection
can often be overcome by careful di-
rection and more time spent in *“loop-
ing.
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WINEGARD Tramsistor TV-FM

TENNA-BOOST

Movunts on Any Antenna!

19 D.B. GAIN! CUTS SNOW. BOOSTS SIGNAL

Make any TV or FM Antenna work
better by amplifying signals with the
new Winegard Tenna-
Boost.

19 DB gain—no peaks
and valleys. Linear fre-
quency response—extreme-
ly low VSWR. All AC
power supply.

POWER SUPPLY

Because of its extra power, the Wine-
gard Tenna-Boost can be used to operate
up to 6 TV sets from one antenna. Works
perfectly for black and white and color
... plus FM and FM stereo.

There’s a big difference in antenna

amplifiers! Ask your distributor or write
for technical bulletin.

Winegard

3003-7 Kirkwood, Burlington, lowa

" For information, write Department MG 42
58

| Light-Interval Meter
l (Continued from page 49)

fire again. For fine adjustment around
10 volts, move the flash unit a few
inches closer or farther away from the
cell.

The “Calibrate’ position has a con-
siderably shorter time constant and
causes C. to charge to its peak value
long before the light from the electronic
flash extinguishes. A typical electronic
flash has a light duration of about
1/2000 sec.

Once you have calibrated the meter,
depress 8., switch to the 1,/1000-1/10,-
000 range, fire the flash gun, read the
voltage on the v.t.v.m., and use the chart
of Fig. 4 to find the flash speed. The
stability test is a check on whether the
electronic flash unit light output js

{ changing in intensity or duration. This

test is made by simply depressing S,
and firing the flash unit several times
while noting the meter readings. If the
light output of the flash unit is stable,
the meter readings will all be the same.

Flash Synchronization

The purpose of this test is to de-
termine if the camera shutter is open-
ing and closing at the peak of the flash;
this is particularly important when

11000 1.0— - 3

shooting at fast shutter speeds. The
following explanation will help in un-
derstanding the test procedure:

With 8. set to “Calibrate,” the circuit
from PC, to C. has a time constant of
35 x 10™ sec. (1/28,000 sec.). Light in-
tervals of as short as 1/7000 sec. will
therefore instantly charge C. to the
peak of PC.'s output. Therefore with
a flash gun aimed at the ceiling and
fired with the camera shutter held open,
the voltage at C. will follow the curve
of Fig. 1 to its maximum point. (Fig. 1
is the plot of light vs time for an M5
flash bulb.) C. will then charge up to
the peak of the light and remain
charged after the light diminishes.

Now, since C: is capable of charging
so rapidly, if the camera shutter is set
to 1/500 sec., and if the shutter opens
and closes at the peak of the flash, the
indication on the v.t.v.m. should be the
same as the indication when the bulb
was fired with the shutter open.

Follow this procedure in subdued
light:

1. Place the camera with jts back
open over the photocell and aim the
camera and flash gun at the ceiling.

2. Set S. to the '"‘Calibrate’” position.

3. Depress and release S, and zero
the v.t.v.m. with R..

4. Set the camera diaphragm to
about f/5.6.

5. With the camera shutter held

open, disconnect

1

r | t |

————— = =

11125048 —

11500 | 1

1720004 5

. SECONDS

1725004 4

FRACTION OF SECOND

1130004

114000 {

1750002 —{ -

the flash-gun cord
and manually
flash the bulb. Be
careful not to
= move the camera
for the duration
of the test.

6. The reading
on the v.twv.m.
should be about 5-
6 volits. If it is not,
increase the dia-
phragm setting.
Reset and fire
another bulb.
Repeat this pro-
cedure until the
meter indicates
5-6 volts.

7. Reconnect
= the flash-gun cord
to the camera, se-
lect the syne posi-
tion on the cam-
era, set the cam-
era to the highest
shutter speed, and

flash a bulb to-

’ ward the ceiling.
8. The meter
‘ indication should
| be the same as at
step 6 if the shut-
ter is synchro-

nized.

You can see,
then, by reference
to Fig. 1, that i
the shutter tim-
ing leads or lags

110,000_L.1 l i i L
0 1 2

METER READING-VOLTS

Fig. 4. Move the decimal point to ¢correspond 1o the range sefting of S..
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178000 | -[ [ |
i
»

J 1 the peak of the
flash (using this
particular bulb)
there will be a
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new conceptin citizen’'s band equipment
intwo years! ... Heathkit 4-Position Selective-Call kit

TONE SQUELOC M

MODEL OD-Y&D
an exclusive with

/-C o L
Heath, this inexpensive

A\ |
Pal T ‘ . —0 ' unit converts your
‘ v ‘ CB station from

i ' | x5 L
pa e party line'* confusion

to " private line'' calling

ore — = on i convenience
K A R

Here's welcome news for the serious user of Citizen's Band two-way radio.
L Heath’s new Selective-Call Kit with tone squelch makes it possible for you to
4 enjoy the calm of a CB station that is completely silent, yet ¢ver alert for a
personal call . . . makes it possible for you to call your choice of four specific
units in your system at the touch of a button
Using a unigue new method, Heath's Selective-Call Kit features an exclusive
4-position rotary selected resonant-reed relay which responds only to calls
transmitted by similarly equipped units using the same tone frequency. Upon
receipt of the proper tone, your unit will automatically “'come to life” per-
mitting you to hear the call letters transmitted you reply by merely lifting
the microphone and acknowledging. At all other times, your station is peace-
fully quiet, allowing you to perform your job without one ear “‘cocked™, for
this unit does your listening for you.
To call another unit, just select the correct one of four tone frequencies, press
4 the lever. and the called station will be waiting for you. Nothing could be
simpler or more convenient. A “defeat” switch allows normal transceiver
operation at any time. Equip all your CB units now with this economical new

FEATURES
{1} squelch time-delay contral. (2) power indicator, {3) tone selector switch (4

Foras By el BosHtion). (8) tone sauelen defeat switch for normal A0 vaNCE in communication case . . . instructions included for installation with
operation (5) *'lift-to-operate'* microphone bracket, (6) ''call’’ lever {7} “'call most popular CB transceivers using PTT.
Indicator, (8) external alarm contacts to signal recelved call, (3} input and aut-

put level controls. Kit GD-162A (AC), no money down, $5 mo. $33.95; Kit 6D-162D (DC) $37.95

e

X

GW.31 Low Cost GW-21 Superhet.

Gw-11 3-channel GwW-12 Single
transceiver channel all crystal ‘Walkie-Talkle'" “Walkle-Tathie'"
from $69.95 controlled transcelver from $24.95 from $44.95
from $39.95
| Ordering instructions: Fill out the £ edis S end _ |
arder blank, Include charges lor parcel I
I HE ATEIIXIT® post according to weights shown. Ex-
¥ press orders shipped delivery charges Nam¢ -
| by Dayilioem collect. All prices F. O. B. Benton I
| Harbor, Mich. A 202 deposit is required I |
on all C.0.0. orders. Prices subject to re = -
l HEATH COMPANY change without notice. Dealer and ex- |
' Bentpn Harbor 135, Michigan i P A S VL - ne |
B 2o
e P ey gy el e e e e sy ey = — = Tl
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— YOUR PROFITS CAN

FROM THE

Cimizens BAND

Right now .
transmitters . .

month! Only properly licensed

YOURSELF NOW FOR THIS

Reliable . . . since 1938!

,,/

NIV/

Citizens Band (CB) is just one part of boom-
ing mobite radio. There are over TWQO MIL-
LION other mobile radios, each needing reg-
ular maintenance. Your free copy of “‘How to
Make Maoney in Moblle-Radio Maintenance'
wlll show you how to start!

. . Citizens Band occupancy totals more than 200,000
. the growth rate is over 8,000 install

make frequency adjustments on

To learn more, use coupon below.

200M
BOOM -

ations per
and equipped servicemen can
these transmitters. PREPARE
BUSINESS IN YOUR AREA!

The LAMPKIN 105-B MICROMETER FREQUENCY
METER Is a natural for CB work. Small, pertable
and rugged. Guaranteed accuracy of 0.0025% is
ample for CB. Calibration readings supplied free
on request for all 23 Class D channels. Immedi-
ate delivery. Price onfy $260.00, net.

7 )

\

MAIL COUPON é

TODAY!

ﬁ;?_,

Type 105-B. Accuracy betler than 0.000%%.

NEED A

110 VOLT
A.C. OUTLET?
In CAR, BOAT or TRUCK,
YOU HAVE IT WITH A

POWER
CONVERTER

Actually gives you 110 voit, 60
cycie A.C. from your 6 or 12 volt
D.C. battery! Plug converter into
cigarette lighter, and operate
lights, electric shavers, record
players, electric tools, portable TV,
radios, testing equipment, etc.

12

LIST
See Yaur Electronic Parts Dealer or Jobber, or Write:

COMPANY

Madels from 15 to 300
watts, priced as low as

1058 RAYMOND AVE.
5T. PAUL 8 MINN.

in Canada. ATLAS RADIO CORP. LTD. — Toronto, Ont.

6D

NEW: THE PPM METER. an accessory for the |

LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida

]

G &

|
for split-channel transmitters above 50 MG I At no obligation to me, please send f
'(notICB‘ PPM Meter price: $147.00 net, im- | booklet and informafion on Lomplr(ei: i
Imedlate delivery. | { meters, |
Nome — I
I.AMPK'N MFM DIVISION Address. - = - :
LABORATORIES, INC, BRADENTON, FLA. ﬂ"_'-_—_—_:____s'j"'____J

FM
2-WAY
MOBILE
RADIOS

SAMPLE OFFERING: |2V 20w o mobile units
Recondini iencral Electric
Formerl 1c an
| by N.J_ B e. € 1 and cryatalles |
requen e
Nl X 30W . . § 98 ea.
tal 60w $108 ea.
e w Lc neluding an v
ally ¢
30W. . 5198 ea. 60W $208 ea.

 FM 2-WAY RADIO MOBILE TRANSMITTERS

GENERAL ELECTRIC!

ET
GV SUW 40-30MC $1s
12V 0W 40-50MC $20
4ETE
12V 60w 40-30M¢C $25

Lesx AcCoxgories
re FOR our warchouse and all eautpineni
subjeet to Prior sale
ALSO AVAILABLE:
and Moioenla unlisx in 1
130-470MC  hane Guaranteed Promp
eourteoun serviee.

I'rieex

v recondlitioned RCA, G
i0-30M1C M
efficient

ca

WANTED ... FOR CASH!

Late model 2.way radio equipment,
State price, condition, quantity,

GREGORY _
ELECTRONICS
CORPORATION .=i—

110-A Route 46 Saddle Brook, N.J.
Phone PR 3-7550
Write for new Summer Catalog

rREcORY
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]reduction of the vollage indication in
step 6.

This test will not tell if your camera
shutter is leading or lagging the peak
of the light—it merely indicates if it is

| missing the peak and by how much. If
the test indicates incorrect synchroniza-
tion, there are several steps you can
take to correct this.

1. Select a different flash bulb. Man-
ufacturers will supply curves of bulbs.

2. Select a different sync setting on
the camera. Another may be better for
| the bulb you are using.

3. If you have installed the sync
yourself, or have access to the contacts
try another timing position until the
correct sync is obtained.

4. Have a camera technician adjust
the shutter timing.

When checking synchronization of
focal-plane shutters, put a slot over the
photocell as you did during the test of
shutter speed.

The procedure for checking flash
rsynchronizalion of electronic units is

the same as for bulbs, but with one ex-
céption: since the light vs time charac-
teristic for electronic units is very much
like a square wave, the effect of incor-
reet synchronization is more pro-
nounced. Since the voltage reading dur-
ing the sync test is only for comparison,
a v.t.v.m. is not necessary; any 10-volt
meter will do. A

~ "TRIMPOT”
ADJUSTMENT
TIP

By ROBERT K. RE

NI ANY clectironic deviees use a type
of potenmtiometer known as a
“Trimpot.” It has a 2mall slotted adjust-
ment shaft about 47 in diameter that
protrudes 14" bevond the hody. While
adjnsting the “Trimpot,” the serewdriver
often <lides ont of the slot—usually dur-
ing a eritical moment.

To solve this problem, slip a short
piece of tubing (plastic, Bakelite, ete.)
over the shaft. A dot of glue will prevent
the tubing from coming off. The screw-
driver will now s1ay in the slot and won’t
slip out during adjustments. Also, the
tubing serves as an ingulated fingertip
wdjustment.

This technigue enn be used for any

adjusting  serew  where the technician
must assume an awhward position or
where adjustiuents must he made

throngh a blind hoele.

SLOTTED ADJUSTMENT SHAFT

PLASTIC TUBING —=§ I~

1

GLUE

TRIMPOT

ELECTRONICS WORLD
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YOU'RE LOOKING AT ALL THE TRANSISTOR INVENTORY YOU NEED
TO SERVICE EVERY TRANSISTOR CAR RADIO ON THE ROAD!

Delco

There are millions of transistors In car radios today . . . and with just five Delco numbers in stock, you're ready
to service this entire replacement market. Simply say Delco and get these advantages!

Five transistor numbers service all PNP Transistor Auto Radios!

Delco's DS-25 and DS-26 cover small signal transistor needs in all Delco radios!

Delco's DS-501 and DS-503 cover audio output transistor needs in all Delco radios!

Delco's DS-520 fits all non-Delco radios—actually improves performance (up to 1.5 watts)!
DS-25 and DS-26 replace practically every PNP transistor used in portable radios!
Application and cross reference charts are packaged with your Delco transistors!

All these advantages are yours at a low cost!

Cash in now on the coverage you get from top-quality IDelco Radio Automotive Radio Service Parts
and Electro-Mechanical devices, distribluited nationally through Umited Delco.

DELCO RADI!O. Division of General Motors, Kokomo. Indizna
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Anode-Follower Preamp

FOR “DOCTORS OF (Continued from page 40)
SERVICING”

it

plifier input when earphones are used.
Because the monitor phones are con-
nected directly to the preamplifier out-
put stages, which are not capable of fur-
nishing much power, distortion may be
objectionabte with low-impedance ear-
phones. Crystal earphones are okay.
The low gain of each of the preampli-
fier stages. which results from the large
amount of local feedback. is responsibte
for the more - than - usual number of
| tubes in the unit. The amplifier with
which the preamplifier is to be used
must be capable of furnishing sufficient
power. The preamplifier draws about 2
amperes at 6.3 volts {or the heaters. and
requires a “B+" supply current that de-

QOOd mediCine pends upon the “B+ " voltage as shown

f k in Fig. 3. A separate power supply can,

1 | of course, be built for the preamplifier.
or sic sets: Little filtering suffices because of the
filterr sections built into the preampli-
fier. in fact, a simple rectifier with ca-
pacitor-input fiiter and one additional

/ Want total cleaning power that helps you do a
better servicing operation 3 ways? Spray elec-

trical contacts and switches with triple action | RC filter section is usually adequate

Contact Shield. Cleans, lubricates, and safe- | The basic circuit of the preamplifier

guards, like no other cleaner can! Gives lasting describled m::]u_s :fir‘tlcl(;e] wgfs the r_esultbof

" o 1 several montns' fmendly disCussions be-

protection in seconds . . . thanks to Slllcoqei tween the writer and Mr. Jesse Bybee,

base. Independent laboratory tests prove4 it! | associated with the Cincinnati Division

Technicians approve it! Write for handy guide- of The Bendix Corporation. The writer

THE PROFESSIONAL book to more efficient servicing . . . Channel wishes to express his gratitude for the

contributions of M. Bybee.

The front panel for the experimental
unit was designed with the assistance of
b - ed. =y A T Mel Levinson, industrial designer. and
-- then you need us. - e executed by Metalphoto of Cincinnati
GET STARTED RIGHT by writing : Lt DOWN TO E R H Corporation. A
for FREE 8 page catalog iflus

SERVICE MAN'’S

o0 ille, N.Y.
CLEANER Master Corp., Ellenville

€ 1962 CMC

Everyone's going for Audion's

trating over 30 business forms REFERENCE
and systems designed specifi [CoxilofEahigHIC Rl VA Lics. 1. Baxandall. P. J.: “Nefatlve-Fecdback Tone Con-
cally for Tv-Radio Service [ BRI LS - e write for free catalog. trol.” Wireless World. Octaber 1952. pg. 402.

ON SALE AT YOUR PARTS JOBBER '

5 E. OXFORD ROAD
QUAIGR B 18

0
~

CB GROUPS TO MEET
-\[ E.U. (Mobile Civil Emergency

f t ‘ Unitg). an nr,-_rmnzunpn of CR
T d operators. will hold its Nutional  Jam-
OW'.. omorrow an Dr years 0 come horee in Sveacuse, New York on July 6
7, and §.

The organization now bhoazls some
1800 members throughout the country.
Both membera and CB operators inter-
estedd in joining are invited to the meet.
Full details on the jamboree are avail-
able from Tom Wallace, 1203 Butternut
St.. Svrucuse, New York. A

— o -

CITIZENS BAND
RADIO

» 8 Channels, crystal controlled
transmitter and receiver

Tunable receiver for 22 channels
Transmitter 1009 Class B
modulated

YHE Wabazh Valley CB Jamboree will

be an all-day allair on Sunday, July

15 at Turkey Run State Park near
Marchall, Indiana.

Sponsored by the Wibash Valley Citi-

zen= Radio League, the comniittee is

» Adjustable squelch y > " planwing  a  full  program  ineluding
¢ Automatic noise limiter BEL{ [ RADIO CORPORATION \ aames, drawings for prizes, displays of
s R. F. Power indicator ,' 73 wortman Avenue + Brooklyn 7, N.Y. M CB equipment, and entertainment for
s 1 Year guarantee , Piease send me coemplete information \ the whole family. Dinner will he served
¢ Easy to install. ideal for home, 1 on Model “E" CB Radio. ' at the lan nnt picnic tables will he pro-
boat, car or business. Weighs ! Dept. 141 1 vided Tor those who want to bring their
only S bs, . . 434 x9Y5 x 111 I‘ NAME — — ] own Junch and eojoy it in beamiful

. 'iCC pesfegepteds, o ‘'  ADDRESS = - ¢ seltbfigy. - . .
in preferencn to on'y certification \ Vi Additional information on this allair
with 1 pair of ‘. CITY— s will be supplied by R. L. Winklepleck,
crystals, microphone $17950 Bes.  STATE | adll 107 Berheley Drive, Terre Huaute, In-
and power cables e e e i il - diana, A
62 ELECTRONICS WORLD
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select the
Blonder-Tongue
home TV booster
that’s best for you

o ﬂ.-:-.
indoor or outdoor 7’&8@0, {T-4 TRANSISTOR 4-SET TV/FM BOOSTER. o, J

o excellent fringe area reception on 1 to 4 sets from a

single antenna—low noise transistor circuit mcxeases\
signal voltage from 3 to 8 times on a single set

e A complete home TV systemm -—— improves reception on up to
4 TV or FM sets Exclusive built-in 4-set coupler.

® long term performance — long-life transistor means no heat
dissipation problems, no tubes to burn out or replace.

e exclusive neutralizing circuit minimizes overload problems
(in areas with strong local signals, however, use a tube powered
booster such as the B-33 or B-24c¢).

¢ easy to install anywhere in the home. ....cooveininene. List $33.00.

new ,8 33 Low COST 3.SET TV/FM BOOSTER.

e excellent fringe area reception — frame-grid tube
circuit provides high gain, low noise — more than
doubles the signal voltage for a single set.

¢ sharp, clear pictures on up to 3 sets from a single antenna —
when 3 sets are used, each set gets as much signal voltage as is
picked up by the antenna. Excellent interset isolation — am-
plifies color signals.

e ideal where there are both strong and weak channels — a tubed
amplifier minimizes the problem of overload.

® easy to install anywhere in the home. .........ooooe. List $19.95.

transistor

4 PERFORMANCE -PROVED VHF & UHF BOOSTERS

MODEL AB-4-AC, Transistor Mast-Mounted TV/FM Booster w/remote AC
power supply. Provides brilliant reception on up to 4 TV or FM
sets from a single antenna. Mast-mounting takes advantage of
the optimum signal-to-noise ratio. MRS ..List $34.95.
MODEL AB-4 with remote battery pO\Vel supply ............ List $29.95.
MODEL B.24¢, 4.set TV/FM Booster. Low cost home TV system uses
rugged frame grid tube to provide signal power for as many as
4 TV or FM sets. ..... ..List $24.95.
MODEL BTA, TV Booster. Lowest cOSt boost,el on the market. Improves
TV reception in prime or weak signal areas. ............... List $15.70.
MODEL UB, UHF Booster. Brings in UHF where all other methods
fail. 5 models cover all channels from 14 to 83. ............List $88.00.

AB-4-AC B-24c (‘

-
pam———

(',

For better TV reception — anywhere —— see your
Blonder-Tongue service-dealer. Write for literature.

engineered and manufactured by

BLONDER: TONGUE

*Stripleas terminals on all these I?Iondcr-Tonauc TV amplifiers Conadlan Dlv: Benco Talevision Assoc., Lid.. Ter., Oar. Exgerts Mecva Iavl. Corp., N. Y. 16—CABLES. ARLAB
assure positive electrical conncction with the turn of a yerew. home TV accessoriea - closed circuit TV aystema « UMF converters - maater TV ayatems

.4--%

*
'i-..l >
13

4 sets
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1962
CAR AND DRIVER
YEARBOOK

your buying guide
to 224 new cars

Here’s the one place you can com-
pare the 224 foreign and domestic
cars on the market today—complete
with pictures, prices. performance
data and specifications.

Plus these exclusive features:

® Road Research Reports on 8 top
cars by the editors of CAR AND
DRIVER

® Survevyof technical developments

@ Listings of all importers of cars in
the U.S.- complete with addresses

® Gallery of famous drivers

® Interviews with top executives
in the automotive industry and in.
government

The 1962 CAR AND DRIVER YEAR-
BOOK is now on sale. Get your copy
today at your favorite newsstand.
Or send in this coupon and we will

mail your copy. Only $1.00

{add 3% sales tax if New York City resident)
EWTE2

LR et i 1
: Retail Sales Division 'l
1 Ziff-Davis Publishing Co.—Dept. BT 1
: One Park Avenue 1
1 New York 16, New York h
: Please send me a copy of the new 1962 :
s CAR AND DRIVER YEARBOOX. I en- 1
: close $1.00, the cost of the YEARBOOK, !
1 plus 10c to cover mailing and handling
' charges. {(Canada and Foreign, $1.25 1
: plus 10¢ postage.) :
: Name :
' 1
: Address :
1 1
: City Zone State i
, :
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Nuvistor Product Detector
(Continued from page 27)

| nal and the local oscillator heterodyne
to produce the audio output. The unde-
sired heterodynes are filtered out of this
stage. leaving a clean audio signal not
dependent on the strength of the input
signal.

In the unit described, the local oscil-
lator is crystal-controlled to overcome
the problems of stability that would be
encountered from the beat-frequency-
oscillator stage of the many different
ham receivers. It also provides the
proper injection voltage; thus even loiw-
priced receivers can be used for single-
sideband reception without trouble in
keeping tuned 1o the station.

The nuvistor product detector, shown
in photos. uses four 6CW4 nuvistors and
| yet is only 3'2” square by 2% ” high. If

it were not for the crystals, the total
height would be only half as much. The
nuvistor model works as well as the
older models using conventional tubes,
but is less than one-quarter the size. All
power is obtained from the receiver;
only 0.52 ampere at 6.3 volts and ap-
proximately 15 ma. at around 100 volts
]are required.

Construction

In the construction of the circuit, a
fiber board is used with mounting lugs
for all components—In the club project,
this arrangement eliminated wiring
errors. Alden No. 631T lugs are used in
the model, but in their absence several
pre-perforated hoards and lugs are
available in the ham market as substi-
tutes. As a last resort, conventional
solder lugs can be screwed to the board;
the particular type of lug is not im-
portant, nor is the exact layout.

Mounting of the nuvistor sockets re-
quires a little care because the sockets
| are too small to be bolted on and must
| be held to the mounting board by two
bent lugs. It is best to drill a 31/64"
diameter hole and then hand-file two
notches for the lugs. At least one lug on
each socket must be soldered to the

ground lead to insure a ground for the
nuvistor shell when it is plugged in.

The switch used to select the desired
crystal is best mounted on the receiver
panel, but should not be too far from
the terminals. The choice of crystal fre-
quencies is set by the receiver's i.f. One
crystal should be above and one below
the center frequency of the i.f. by about
1.5 kec. For the common 455-kc. i.f., sur-
plus crystals for channel 45 and channel
329 are suitable. Other i.f. frequencies
and their proper surplus crystals are
shown in Table 1.

Operation

With no tuned circuits, potentiom-
eters, or other adjustable components,
this product detector is ready to operate
as soon as it is wired up. The only pre-
caution necessary is not to exceed the
6C\W4's maximum plate-voltage rating

Receiver I.F.| Upper Sideband | Lower Sideband
{kc.) Crystal (kc.) Crystal (ke.)
455 453.7 (Ch. 45) 456.9{Ch. 329)
915 913.5(Ch. 87.7) | 916.7 (Ch. 88)
500 498.1 (Ch. 69) 501.8 (Ch. 71)
456 451.166 {(Ch. 327) 457.4{(Ch.47)
1600 1598.5 1601.5

Table 1. Crystals required for various i.f.’s.
of 110 volts. Actually, the detector

works best at about 90 volts, and vari-
ous values of R: can be tried after the
unit is in operation. In some receivers,
he value of eapacitor C: may have tp
be changed to prevent application of too
strong an input signal. The value should
be adjusted to provide an input signal
of between 0.2 and 0.4 volt at the grid of
V. With the oscillator disabled by re-
moval of V,, no audio signal should be
heard leaking through the cathode-fol-
lowers.

Sideband is here to stay. Let’s convert
those receivers over to receive it proper-
ly and at the same time get better con-
tinuous-wave and radioteletypewriter
reception.

REFERENCES

1. “Nuvistor Two-Meter Converter,”” RCA Ham
Tips, May 1961

2. luvistor Preamplifier,” RCA Ham
Septenber 1961,

Tips,

Bottom view of the circuit board showing the various interconnections.
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all-transistorized

New Sony Sterecorder 777

the first/complete/portable/all-transistorized /high fidelity PROFESSIONAL RECORDING & PLAYBACK SYSTEM

The most advanced achievement in recorder engineering to date, the superb new
remote-controlled professional Sterecorder 777 series features the exclusive and patented
Sony Electro Bi-Lateral 2 &4 track playback Head, a revolutionary innovation that
permits the playback of 2 track and 4 track stereophonic or monophonic tape without
track width compromise —through the same head!

Included in an array of outstanding features are individual erase/record/playback
heads, professional 3”7 VU meters, automatic shut-off, automatic tape lifters, an all-
solenoid, feather-touch operated mechanism, electrical speed change, monitoring of
either source or tape, sound on sound facilities, and an all-transistorized military plug-in
type circuitry for simple maintenance. The three motors consist of one hysteresis
synchronous drive motor and two hi-torque spooling motors.

Unquestionably the finest professional value on the market today, the 777 is avail-
able in two models, the S-2 (records 2 track stereo) and the S-4 (records 4 track stereo)
Both models can reproduce 2 and 4 track tapes.® And, the Sterecorder 777 models will
integrate into any existing component system. $5395 complete with portable case and
remote control unit.

*Through the exclusive Sony Electro Bi-Lateral 2 and 4 track playback head.

SUPERSGOPE

All Sony Sterecorders

are Multiplex ready! The Tapeway to Stereo

Sony has also developed a complete port-
able all-transistorized 20 watt speaker/
amplifier combination, featuring separate
volume, treble and bass controls, mounted in
a carrying case that matches the Sterecorder
777. 8175 cach.

Also available is the MX-777,a six channel
all-transistorized stereo/monophonic mixer
that contains six matching transformers for
balanced microphone inputs and recorder
outputs, individual level controls and channel
selector switches, Cannon XL type receptacles,
a switch to permit bridging of center staging
solo mike. $175 complete with matching car-
rying case.

The first/complete/ portable/all-transistor-
ized/high fidelity/professional recording &
playback system: $1120 complete.

Sold only at Superscope franchised dealers,
The better stores everywhere.

For additional literature and name of
nearest {ranchised dealer write Superscope,
Inc., Dept. M, Sun Valley, Galifornia.
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TRANSISTOR TEST TECHNIQUES

- WITH AN OHMMETER

By WALTER H. BUCHSBAUM

Industrial Consultant, ELECTRONICS WORLD

You can check more than shorted or open conditions with
{ a simple ohmmeter.

Semi-dynamic tests,

including a

rough gain check, can be made in or out of the circuit.

r I YUBE TESTERS have long been
standard eguipment in radio and
TV service shops. With the ad-
vent of transistors, testers for the latter
components are now readily available,
but they are not yet in widespread use.
One reason for this is the fact that many
technicians still do not run into any
sizable volume of defective transistor-
ized equipment. Another reason is the
understanding that the transistor, un-
like the tube, is one of the least likely
components in its circuit to be the cause
of trouble.
Nevertheless occasions inevitably
arise when the technician is stumped

while working on a transistorized cir-®

COLLECTOR COLLECTOR

BASE BASE

EMITTER
(A}

Fig. 1. A transistor {A) may be rep-
resented as (B) a two-diode network.

EMITTER
(e}

cuit or has some other good reason for
suspecting the transistor itself. When
such a point is reached, the technician
involved may feel quite helpless without
special equipment. After all, when a
tube is under suspicion, much can be
done even without a checker handy. A
visual check (for lit filaments or gas) is
helpful, and another tube of the same
type is likely to be handy for a test sub-
stitution. With transistors, a visual
check is not likely to be useful and a test
replacement is not often on hand. In
spite of this, a feeling of helplessness is
quite unwarranted. An ordinary ohm-
meter can go a long way as a transistor
tester.

Test Requirements

Obviously not designed for the spe-
cific purpose of testing transistors, the
ohmmeter will' inevitably have certain
shortcomings. It can scarcely check all
characteristics, especially in the case of
high-frequency and switching transis-
tors, and it cannot give absolute read-
ings, These functions are the province
of specially designed equipment. But
there are many simple transistor test-
ers, quite useful for such run-of-the-mill
types as are encountered in broadcast
radio and audio circuits, that consist
primarily of a low-voltage d.c. supply in
conjunction with an indicating device,

66

usually a meter movement. The conven-
tional ohmmeter function of a multi-
purpose meter, being battery-operated,
has this basic equipment.

Before the instrument’s test leads are
connected across a transistor, a few
characteristics of the ohmmeterr must
be understood. Its internal test potential
may be anywhere from 1.5 volts to be-
yond 6 volts. The higher potential, if
used, is likely to be involved only on the
highest resistance ranges. Some transis-
tors may be damaged when potentials
in excess of 6 volts are applied. To avoid
damage due to excessive current, we
would also want some current-limiting
resistance in series with the ohmmeter's
test voltage. Thus an inspection of the
ohmmeter circuit will indicate which
resistance ranges may be used and
which avoided. In general, avoiding the
highest resistance ranges (possibly ex-
cessive voltage) and the lowest (pos-
sibly excessive current) will be sufficient
precaution. The R x 10 or R x 100 scales
may be considered safe.

Polarity of the internal battery must
also be considered. In most instruments,
the ground or common lead (black) goes
to the positive side of the battery, with
the hot or red lead going to the negative
side. If this situation is reversed, the
user must be aware of the fact. In all
tests to be discussed, references to a
positive lead or connection, or to a neg-
ative lead or connection, are always re-
lated to the polarity of the battery

K]

L

|F—

|
—l

Fig. 2. Transistor-ochmmeter connections for various tests:

rather than the identification of the
lead, where these two factors do not
agree with each other.

The Two-Diode Concept

It is common knowledge that a semi-
conductor diode can be checked by
measuring its forward and reverse re-
sistances and comparing these two read-
ings. It is also reasonably well known
that a transistor may be considered as a
sort of two-diode device. Thus our first
checks, involving separate examination
of the diode sections, are scarcely revo-
lutionary. To illustrate them, let us as-
sume we wish to check a low-power
p-n-p transistor, such as the 2N34 or
2N109, represented by Fig. 1A. One of
the effective diodes, as shown in Fig. 1B,
exists between base and collector con-
nections; the other exists between base
and emitter connections. Quite simply,
if either of these diodes is defective
(open or shorted), the transistor cannot
function properly.

Thus, for our first test, we connect
the positive lead of the meter to the
base of our p-n-p transistor and the neg-
ative lead to the collector. Since we are
thus trying to force a current through
the base-collector diode in the reverse
direction, we will get a high resistance
reading if this diode is in good condition.
The exact reading may vary depending
on the characteristics of the ohmmeter
as well as of the transistor, but a low-
power type should generally read in ex-

=4

{F)

(A) forward resistance,

both diodes, base floating; (B) reverse resistance, both diodes, base floating; {C)

cut-off, base shorted 1 emitter;

conduction, with bias resistor; and (F) in-circuit. Polarities are for

www.americanradiohistorv.com

(D) soturotion, base shorted to collector;

(E)
“p-n-p"” types.
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cess of 50.000 ohms with this polarity.

Next we reverse the polarity of the
meter connections to the base-collector
diode, permitting heavy current to flow.
The resistance reading wil! now be quite
low, something like 120 ohms. Aside
from the specific values read, note-
worthy here is the high ratio of reverse
to forward resistance—in the order of
500:1 or greater. The two readings just
referred to are recorded on the top two
lines of Table 1, which is applicable to
low-power p-n-p transistors generally.

The base-emitter diode can be checked
in the same way we tested the base-col-
lector diode. The third and fourth lines
in Table 1 indicate connections for this
check, forward and reverse, and the
readings obtained. Note that the for-
ward resistance of the base-emitter di-
ode is slightly higher than that of the
base-collector diode. This is normal for
the low-power units.

As set forth so far, the readings we

liable guide. The manufacturer'sratings
should be consulted when there is any
doubt. Transistors with collector dissi-
pation rated below 250 milliwatts may
be considered low-power types. Where
the rating exceeds 3 watts, we are deal-
ing with high-power types. t'.

To understand why power rating will
affect resistance readings, we once more
consider semiconductor diodes. A diode
designed for use as a video or audio de-
tector passes little current, whereas
one intended for use as a power-supply
rectifier will handle a current many
times greater. This difference is re-
flected in both forward and reverse re-
sistance readings. The detector diode
will measure much higher than the
“B-+" rectifier. Similarly transistors
designed to handle greater power will
pass more current and show lower re-
sistance values.

Tables 3 and 4 give ohmmeter connec-
tions and typical resistances measured

tions individually checks cut. Still using
nothing more than the chmmeter, we
can check the component as a whole.
The next most obvious reading is across
both diodes at once, or from emitter to
collector, and the voltage polarity to
choose is that used in normal circuit
operation. This is shown for a p-n-p
type in Fig. 2A, but the connections are
recorded for all types on the fifth line
of each table. The condition of the base
which is left floating at this point, is im-
portant. For a normal transistor there
should be some conduction, reflected in
the resistance readings on line 5.
Reversing the polarity of connections
(Fig. 2B for a p-n-p unit; line 6 in the
tables) should cut off a good transistor,
or give a substantially higher resistance
reading. But we can go further than
this. Can the transistor be cut off prop-
erly in normal use? To determine this.
we restore '‘normal’” polarity to the
emitter and collector connections, but

Reference charts with test connections and readings for various transistor types.

Test | Meter Connections | Ohmmeter  Fig. Test | Meter Connections Ohmmeter | Fig. Test | Meter Connections | Ohmmeter | Fig.
Step B ! C Reading | Ref. Step B C E Reading Ref. Step B C E Reading Ref.
1 none 50k 4 18 1 e none 50k 1B 1 none 30k | 1B
2 none 1207 1B 2 none  80% 1B 2 none 50 1B
3 none 140! 1B 3 none 80 1B 3 none 502 18
4 none 50k - 18 4 none 50k 1B 4 none 50k 18
5 none 6k 2A S none 2k 2A 5 |none 1000 2A
6 |none 50k 2B 6 |none 20k 2B 6 |none , 5k 2B
7 50k 2C 7 20k 2C 7 + 5k 2C
8 100¢ 2D 8 50! 2D 8 + 7/ 2D
Ok Ul o— | | 2k 2E 9* | 200¢ | 2E 9* o 107 2E

100k

Toble 1. Low-power “p-n-p”’ (2N34, 2N109).

*R.. from base to collector

*R. from base to collector = 10k
Table 3. Medium-power **p-n-p”’ (2N68, 2N143).

*Ry from base to collector = 1000 ohms

Table 5. High-power **p-n-p”’ (2N301, 2N458).

Test | Meter Connections | Ohmmeter | Fig. Test | Meter Connections | Ohmmeter | Fig. Test | Meter Connections Ohmmeter = Fig.
Step | B c E Reading | Ref. Step | B C E Reading Ref. Step | i E Reading Ref.
1 none 50k 1B 1 none 50k 1B 1 none 30k 1B
2 none 120! 18 2 none 807 1B 2 none 502 1B
3 none 140° 1B 3 none 80" 1B 3 none 502 18
4 none 50k - 1B 4 none 50k 1B 4 none 50k 18
S |[none ok 2A S [none 2k 2A S none 100 2A
6 none 50k 2B 6 |none 20k 2B 6 none 5k 2B
7 b 50k 2C 7 -- 20k 2C 7 - 5k 2C
8 } g 1007 2D 8 + 50" 2D 8 + 7 2D
o+ | + | 4 - 1 2k | 2E 9* | + | + 200" 2E 9% | | 100 | 2E

*Ra from base to collector 100k'

Table 2. Loew-power “n-p-n"" (2N35, 2N1010).

have taken apply only to a minority of
the transistors that would ordinarily be
encountered. For one thing, nothing has
been said of n-p-n types. For low-power
units in this group. such as the 2N35 and
2N1010, the base-collector and base-
emilter diodes effectively have reversed
polarity as compared 1o their counter-
paris in p-u-p transistors. Thus we can
check them by reversing the potarity of
connections. When this is done (the first
four lines of Tahle 2 can bhe used as a
guide to correct connections). the read-
ings correspond to those obhtained with
the p-n-p transistors we are using for
illustration.

We must also take separate account
of transistors designed to handle more
power than those already considered.
Those used in audio-output and power-
supply applications may fall into the
medium-power and high-power class.
However, circuit application is not a re-
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*Re frem base to collector = 10k
Table 4. Medium-power *n-p-n"" (2ZN144).

respectively on p-n-p and n-p-n medium-
power types. Readings for high-power
transistors are given in Tables 5 and 6.
Note how forward resistance of either
diode section, for example, drops ofl
from 120-140 to 80 and then 50 ohms as
power rating increases. The same pat-
tern is observed in reverse resistance
readings. However, a helpful fact can
be noted. Although there may be uncer-
tainty concerning exact resistance read-
ings obtained in any single measure-
ment, there is a very clear relationship
between forward and reverse resistance,
with the latter being a few hundred
times greater than the former. If this
does not show up on a test, the transis-
tor may be considered defective.

Advanced Checks

A transistor may be defective as an
integrated component and fail to func-
tion even though each of its diode sec-

www. americanradiohistorv.com

*Rg from base to collector = 1000 ohms

Table 6. High-power "“n-p-n" {such as ZN326).

we short the base to the emitter (Fig.
2C; line T of the tables). This applies
cut-off bias to the operating transistor,
and should produce the same high-resis-
tance reading obtained when reverse
voltage is applied across the entire com-
ponent. Compare the readings on lines
6and 7.

It is also possible to see whether a
transistor goes into saturation by con-
necting the base to the collector, as in
Fig. 2D. With maximum current flowing
(line 8 in each tahle), the resistance
reading is normally the lowest obtained
in any of the test set-ups for each tran-
sistor type. Now we can understand why
it is so important to use an ochmmeter
scale that insures adequate current-lim-
iting resistance in series with the bat-
tery and the meter movement. Excessive
current may otherwise do some damage.

It might be mentioned that this last
check, in conjunction with the one made
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YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF HI-FI
COMPONENTS
FOR A SPECIAL
GUOTATION

WRITE FOR FREE
AUDIO DISCOUNT
CATALOG A-15

New low prices on amplifiers, tun-

ers, tape recorders, speakers, etc.

KEY

ELECTRONICS CO.
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NEW YORK 6, N.Y.

“.+ OF THE WORLD’S FINEST
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MOTORS FILTERS
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DYNAMOTORS CHOKES
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]
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Catalog |

|in Fig. 2A (line 5 of the tables) can be
used for an indication of beta. The read-
ing in the first set-up (from emitter to
collector with base floating) is noted.
| Then the base 1s shorted to the collector.
The greater the meter swing, the higher
is the beta of the transistor. This fact
| may be used when a number of transis-
tors of the same type are being screened
to select the one with the highest beta.
It may also be used, when a transistor
is suspected of having low beta, by com-
paring the readings obtained on it with
those taken on another of the same type
| known to be good.
In actual circuit applications, we do
not find a transistor base connected di-
| rectly to the collector supply, as was
done in the test. This connection is
usually made through a biasing resistor
or network. The condition can be simu-
lated by using resistor R: instead of a
shorting bar {Fig. 2E) from base to col-
lector. While this prevents saturation,
it nevertheless permits enough current
flow to reduce resistance readings (line
9 of the tables) well below those ob-
tained with the floating-base test. Note
the different values of bias resistor rec-
ommended for the different power
classes. For a low-power transistor,
anything less than 100.000 will probably
permit enough current to approximate
saturation. Decreasing resistance for
higher-power types permits more cur-
rent to flow.

In-Circuit Testing

When equipment uses transistor
sockets, it is quite easy to remove the
components for testing them out of their
circuits. However, it is quite common to
find the transistors soldered directly
into the circuit. When this is the case,
especially where printed wiring is in-
volved, testing in the circuit will be
much preferred if at all possible.

The basic methods already described
still hold true, but they must be modified
somewhat to take into account circuit
elements that may be associated with
| those being measured. Take the in-cir-
| euit transistor in Fig. 2F. With the reg-
| ular power of the equipment turned off,
ohmmeter battery power is applied as
shown between emitter and collector.
This is a typical situation where a base
bias resistor and a collector resistor are
used. The combination of these two will

s ;

be in place of the resistor used in the
external test of Fig. 2E, approximating
the test condition of line 9 on the tables.
The saturation test (Fig, 2D, line 8) is
readily performed by shorting base to
collector. The cut-off test (Fig. 2C, line
7} is easily performed by shorting base
to emitter. In the latter, we still have a
path from base to collector, through R»
and R¢, to reckon with. However the
values of these two is usually made suf-
ficiently high relative to the transistor
type used so that the cut-off condition
can be achieved readily. In other cir-
cuits where voltage dividers are used
to provide base bias, their resistance can
similarly be taken into account. Where
an emitter resistor is used, the ohm-
meter lead can be connected directly
to the emitter or the resistor can be
shorted out for testing.

Conclusion

If one wished to be more thorough,
he could look up the characteristics of
the transistor under test and calculate
from them exactly what readings he
should be getting on his particular chm-
meter. But a good transistor tester is
preferable to so cumbersome a proce-
dure. In the long run, anyone who must
deal with transistors on any regular
basis will want such a tester. Until he is
ready for one, however, obtaining read-
ings that approximate those given in
the tables will be quite reliable for
evaluation. If the circuit of a particular
ohmmeter should happen to be suffi-
ciently different from the average in-
strument so that readings tend to be
different from those given, the pattern
of normal readings will show up quickly
after some tests on good transistors.
The tables can then be corrected indi-
vidually.

A rerninder concerning voltage polar-
ity: since the illustrations show test
connections for p-n-p transistors only,
remember that polarities are reversed
when dealing with n-p-n transistors.
The tables give complete information
in each case. When unidentified transis-
tors are encountered in equipment, their
type must be determined before any
testing can be started. Comparing the
voltage applied to the collector with
that applied to the emitter will always
indicate whether the component is n-p-n
or p-n-p. A

CCORDING 1o figures just releaszed
by the U.S. Department of Com-
[ merce’'s Electronies Division, Japanese
electronice production totaled $1,022-mil-
lion during the first nine months of
1961, a 199% increase over the $857.
million in the corresponding period of
1 1960. This represents a slowdown from
| the 1959 10 1960 growih rate when the
| comparable figure was 31%.

Consumer electronic produets ae-
counted for 36% of the 1961 produc-
tion, with TV and radio receivers alone
{totaling 8486-million or 48%. TV re-
ceiver outpnt showed an increase of 18%
over 1960 while the 101al for radio re-
ceivers was up only 2%. The production
of tnbe-iype receivers regisiered o 27%
decline.

www americanradiohistorv com

JAPANESE ELECTRONICS PRODUCTION INCREASES

Guins were reporied in the value of
production of the following items for
the nine months of 1961 over the sume
period of 1960: radio-phoenographs,
70% ; recorders and reproducing equip-
mem. 77%: hi-fi amplifiers, 200%
capacitors, 26% ; wansformers, 53%;
electronic computers, 131% ; and indus-
trial measuring and control equipment,
29%.

Declines were registered in the follow-
ing items: receiving lubes, 44% ; TV
piciure 1tnbes, 8% ; transmitting and spe-
cial-purpose tubes, 4% ; and transistors,
6%.

The Electronic Indusiries Association
of Japan estimates total produciion of
transistoes in 1961 at 180 million pieces,
a 28% incrense over 19060.

ELECTRONICS WORLD
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ELECTRONIC
CROSSWORDS

By BRUCE BALK

(Answer on page 92)

ACROSS DOWN
1. Part of a phonograph or re- 1. Type of switch (abbr.).
cording needle. 2. Small aura of light en a flu-
6. Wire used to carry current. . %re;gent screTn. !
. Radio-tube element.
11. Rack sheet. 4. Original condition.
12. Brass or bronze. for example. 5. Liquld measure (abbr.).
13. Operation of time-delay relay. 6. Chemical element (abbr.).
14. Uninsulated conductor 7 ?fand'ilc‘imf from Kansas
. amiliar).
17. Dfevlitiarctgnpreven( overloading A O o e e
o2 ' color-TV_ picture tube.
18. Man's name. 9. Energy dlssipated without ac-
1 cy dial. complishing useful work.
. Retu.ne. 1 L e e 10. Organs of sight.
21. Feminine suffix. 14. Units expressing differences in
22. Small coil used to measure a power amplitude.
magnetic field. 15. Keeps our troops happy (abbr.).
25. Type of current (abbr.). 16. Eastern European.
27. Printers’ measure (pl.) }2?) "l;tlxx::.ta(gl:)speed (abbr.).
28. Antenna matching devices. 23. Rare gas used in thyratrons.
31. Volume control. 24. Classical language (abbr.).
. At t. 25. Splritual head of the Moslems.
s Prgsen 26. Governmental regulatory
34. Assimilate. agency (abbr.).
37. Prone. 29. Short term for vibrators which
40. No load (abbr.). do not _rectify.
41. Changes in the value of a vari- 30. Avid dial twirler (abbr).
able. 32. In-lph:?‘el component for
N color
44. Wire standard (abbr.). 35. Type of coupling (pl).
46. Electronic device used for un- 3g. Relatives (abbr.).
derwater detection. 37. He loves (Lat.).
47. Grain. 38. At the rate of.
39. Chemical (abbr.).
49. Now'/el by Zola. 42, Compass reading.
51. Adjust. 43. Woodland path.
52. Kitchen utensils. :é aninsft, o o
AT . Part of a hospital.
53. Types of tuned circuits. 48, Suffix referring to locality.
55. Cost. 50. Simian.
56. Runs motor without performing 52. Transformer winding (abbr.).
work. 54. Sea-going vessel (abbr.).
57. 001 inch {pl.}. 55. One type of speaker {(abbr.}.
| 2 3 4 5 6 7 8 9 10
] 12
13 14 15 16 |7
18 19 20 21
22 |23 24
25 |26 27 28 29 |30
31 32 33
34 35 |36 37 |38 |39 40
4 42 43
44 |45 46 47 48
49 50 51 52
53 54 55
56 57
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priced from $109.50...
HAND-HELD, MOBILE, BASE STATION

2-WAY RADIO

VIKING ESSENGERS

Now, 3 feature packed Johnson Messengers...
outperforming everything else in the field!

Compact, hand-held 100 milliwatt or 1 watt “Personal Messengers™,
Rugged and reliable—11 transistors, 4 diodes! Superheterodyne re.
ceiver and exclusive tuned RF amplifier gives twice the sensitivity and
40% more range than similar units with conventional circuitry—more
output than similar units with same rated inputs!

For mobile or base statlons—performance proved Viking ‘"Messenger’’
punches your signal across the miles! High efficiency design makes
full use of maximum allowable legal power. Excellent receiver sensi-
tivity and selectivity. Automatic ‘‘squelch’’ control—5 channel coverage.

Only 5%" x 7" x 113", easy to install anywhere!
T e — =
WRITE TODAY

E.F. JOHNSON COMPANY
2505 10th Ave. S.W., Waseca, Minnesoto
Please rush "“Messenger” details to:

for
information packed
4 Color Catalog

¥ = NAME
| = - ADDRESS
A ¥ CITY. STATE

Manufacturers of the world's most widely used personal communications transmitters,

_Superior’s New Model 820

TUBE TESTER

TESTS ALL MODERN TUBES
INCLUDING THE NEW

»” NOVARS
¥ NUVISTORS

» 10 PINS
» 12 PIN
COMPACTRONS

Employs new improved emission circuit.

Tests over 850 tube types.

Tests 0Z4 and other gas filled tubes.

Employs new 4" meter with sealed air-damping
chamber resulting in accurate vibrationless readings.

Use of 26 sockets permits testing all popular tube types.
Dual Scale meter permits testing of low current tubes.

7 and 9 pin straighteners mounted on panel.

All sections of multi-element tubes tested simultaneously,
Ultra-sensitive leakage test circuit will indicate

leakage up to 5 megohms.
$3 850

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C. 0.D,

Try 1t for 15 days before you
buy. If completely satisfied
then send $5.00 and pay
balance at rate of $5.00 per
month until total price of
338.50 (plus postate) is pald
= No Interest or Finance

Charges. Addedt It not com.
Pletely satisfled, return to
us, no £Xplanation necessary.

e ——————— e L O R S p——
MOSS ELECTIRONIC, INC. DEPT. D.037
3849 Tenth Ave., New York 34, N.Y

Please rush Model 820, 1f zatisfactory, I will pay
on terms specified. Otherwise I will relurn tester.

Name.

Address.

City. Zone. State.

Al prices net, F.O.B.,, N.Y.C.
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Patent Information
for the Inventor

By JOSEPH F. VERRUSO

Senior Lab Technician, Westrex Corp.

Part 1. Basic knowledge about our patent system
and a step-by-step procedure on obtaining a patent.

“The Congress shall have the power
o b promots the progress n/ science
amdl useful arts, by seenring for limited
drmes to anthors and inventors the ex-
clusive rights 10 their respective writings
and discoveries.” (United States Consti-
tition: Article 1, Section 8)

r I YHIS clause in the Constitution
gave hirth {o the modern-day
patent system. To be more spe-

cific. it provides the inventor with ex-
clusive rights to his discoveries and
inventions and gives Congress the power
to enact laws relating to patents. One
of the hasic purposes of the patent sys-
tem is to protect the inventor. This
protection helps stimulate and promote
the progress of the useful arts within
the United States.

To promote this progress even
further, the Patent Office makes avail-
able to anyone, pertinent publications
and patents that will provide others
with the knowledge of the invention
and, with this knowledge, may conceive
of a hetter way of doing the job. All
these factors induce the inventor to in-
vent, and if his idea is a success, will
give the public the opportunity of using
it.

Over three-million patents have heen
granted since the first patent was signed
by George Washington in 1790. The ap-
plicants have ranged from the unknown
to the famous. Most of us picture the
inventor as a person working alone,
painstakinglv, and without aid. This
image goes back to the time of Bell
and Edison when precision equipment
and components were at a minimum. In
today’s world of electronics, the mod-
ern-day inventor is usually an engineer
or scientist working for a large corpora-
tion. Any discoveries or inventions de-
veloped during the work-day are usually
assigned to the corporation.

The purpose of this article is to pro-
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vide the industrial or independent inven-
tor with basic information concerning
patents and the patent system. Many
details are omitted and many complica-
tions have bheen ignored, for to fully
cover the patent system in such limited
space would be impossible. References
at the end of next month's article are
listed for those who want more detailed
information on the subject.

What Can Be Patented

What is patentable? This is a common
question asked by potential inventors.
In the language of the statute, any per-
son who “invents or discovers any new
and useful process, machine, manufac-
ture, or composition of matter or any
new and useful improvements thereof,
may obtain a patent,” subject to the
conditions and requirements of the law.

A new process or method, related to
the industrial or technical field, in most
cases is patentable. The term “manu-
facture” describes articles which are
made and includes all manufactured
items. The word *“useful” is an impor-
tant part of the statute and failure to
understand its meaning has been the
downfall of many possible patents. The
word “useful” in the statute means that
the invention has a useful purpose and
that it will perform as intended. A
patent is not granted for an idea or sug-
gestion for a new machine, but for a
new invention and its usefulness. A
complete description of the actual ma-
chine or other subject matter is re-
quired before a patent will be issued.

Patents are not granted for methods
of doing bhusiness, methods for solving
mathematical problems, or alleged in-
ventions of perpetuai-motion machines.
An invention must be new, If the inven-
tion has bheen made public either by
printed publication or sale, the inventor
must apply for a patent hefore a year
has passed or, otherwise, the right to a

www.americanradiohistorv.com

patent will then be lost forever.

An invention that was known or used
by others or patented in this or a foreign
country, cannot be patented. Minor
changes which would be obvious to a
person having skill in the art of inven-
tion, such as the substitution of one
material for another or changes in size,
are not considered patentable inven-
tions. Inventions relating to special
nuclear material or atomic energy for
atomic weapons are not patentable, in
accordance with the Atomic Energy Act
of 1954.

A careful study of the invention, its
applications and/or the feasibility of
other ways of doing the job, should be
made by the inventor himself. Contrary
to public opinion, a profit can only be
made on an invention if it is salable.
Therefore, the invention should have
features that would attract the public
(or a manufacturer if the invention in-
volves a machine or process used in fab-
ricating a product) hefore any money
is spent on patenting it. The following
steps should be taken by an inventor to
insure maximum protection.

Basic Steps for Invenfors

The inventor should keep a careful
record of all data. purchases. corre-
spondence, and drawings covering his
invention. The data and the drawings
should be signed by the inventor and
witnessed and dated by one or more
trustworthy friends. If an interference
should ever occur, the only thing that
will satisfy the Patent Office or a
United States court is the testimony of
one or more persons having knowledge
of the facts. In this way, one person
other than the inventor can testify that
the facts presented are true. Many peo-
ple believe that mailing a registered let-
ter to themselves, describing the inven-
tion, will protect them from infringe-
ment litigation. This is not true. An in-
ventor’s priority right can onlty be sup-
ported by a witness other than the in-
ventor.

Once it has heen determined that the
invention is useful and practical and
the decision has been made to seek a
patent, a preliminary search should be
made. A search is important. hecause
it will show if the invention has patent-
able features by comparing it withother
related patents in the same field. A
search can be macde either by the inven-
tor or a patent practitioner. A patent
practitioner is a person registered to
practice in the Patent Office and to pre-
pare and prosecute patent applications.
These persons are either patent at-
torneys (most of whom are lawyers)
or patent agents (non-lawyers), The
Patent Office has a roster listing regis-
tered practitioners qualified to prepare
and prosecute patent applications. This
roster may be consulied at any of the
field offices of the Department of Com-
merce or the Small Business Adminis-
tration. A copy of the roster “Patent
Attorneys and Agents Available to Rep-
resent Inventors Before the Patent Of-
fice” can be purchased from the
Superintendent of Documents, U.S.
Government Printing Office, Washing-
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ton 25, D.C. The Patent Offlice will
forward, without charge, at the request
of the inventor, a list of patent prac-
titioners in his region.

A search involves a trip to the search
room of the Patent Office in Washing-
ton. A proper search requires both time
and skill and for this reason most in-
ventors choose to employ persons who
have had experience in this type of
work. However, if the inventor decides
to make the search himself, the staff at
the search room will assist him in de-
ciding which patent classes and sub-
classes should be searched. The search
room and scientific library are open
from 8:30 a.m. to 5 p.m. on work days
and Saturdays, 8:30 a.m. to 12:30 p.m.

If the inventor cannot make the trip
to Washington, he may order from the
patent office copies of lists of cross-
referenced patents in the sub-classes
which are being searched. However,
there are certain libraries and institu-
tions. such as the New York Public Li-
brary and New York University, which
have on hand a set of numerically ar-
ranged patents which can be inspected
by the inventor. Once the inventor finds
the patents which come close to his in-
vention, copies may be ordered from
the Patent Office for 25 cents each.
Some libraries have the Manual of
Classification (list of classes and sub-
classes of patents) and copies of the
Official Gazette (a weekly publication
announcing new patents), so that the
inventor does not have to communicate
with the Patent Office until he finds
the patents that will help him.

A comparison of the patents found in
the search and the advice of the practi-
tioner should govern the inventor's de-
cision on whether or not to seek a
patent. If a search has revealed that the
new invention includes valuable fea-
tures not already covered by patents, an
application should be drawn up by the
practitioner.

Patent Application

If the inventor wishes, he may prose-
cute the patent application himself, but
this requires professional knowledge
and skill which only comes from years
of training and experience. Most inven-
tors choose a patent practitioner to
make the search and prosecute the
patent application because in this way
the attorney or agent, being in on the
ground floor, is aware of all the facts
and can provide the greatest possible
protection. It should be understood at
this point that if an interference arises
only a patent attorney can represent the
inventor in a court of law.

The application consists of three
parts: the Formal Papers, the Specifi-
cations, the Claims, and also a drawing
illustrating the invention. There is no
official form for patent applications, but
the general format can be found in the
publication “General Information Con-
cerning Patents.” which can be pur-
chased from the U.S. Government Print-
ing Office.

The Formal Papers include a petition
which is basically a request for a
patent; the power of attorney, which
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gives the attorney the right to prosecute |
the patent application; and the oath
that the inventor takes in which he
states that he believes himself to be the
first and original inventor of the inven-
tion described in the application. The
oath must be taken in the presence of
a notary public or other official au-
thorized to administer oaths. The in-|
ventor must place his full name on the |
oath, including his middle name or
initial. The full post office address of
the inventor must also appear on the
oath. This represents the subject mat-
ter covered by the Formal Papers of
the patent application.

The Specification portion of the appli-
cation is a conmiplete description of the
invention, written in such a manner|
that one skilled in the art of invemion‘

]

would have no difficulty in making or

using the invention from the description.

The specifications must include all fea-

tures which make the invention differ-

ent {rom other inventions and from |
what is already in widespread use. If

the invention is an improvement on an-

other invention, the Specification must

point out the part or parts involved in|
the improvement. When drawings are

included in the Specifications, there

should be a brief verbal description of

the drawings while the deseription of

the invention in the text should relate

to the drawings by means of reference

numbers or letters. All drawings must

be signed by the inventor and must meet

the standards for drawings, as pre-

scribed by the patent office.

At the end of the Specifications, there
is a section which is called “Claims." It
is the "“Claims"” that fix the boundries
and the amount of protection provided
by the patent. The Claims must be writ-
ten in such a way as to provide the in-
ventor with the greatest amount of pro-
tection. For this reason. “Claims"” are |
written in broad language so as to pro-
vide the inventor with protection while
still including one or two features which
distinguish the invention from earlier |
inventions. The claims cannot be too
broad to the point where they infringe
on the claims of earlier inventions,
therefore the writing of claims requires
a high degree of skill and professional
experience.

Once the application is completed
and carefully checked by both the prac-
titioner and the inventor, a filing fee of
$30.00 and a fee of $1.00 for each claim
in excess of twenty should be enclosed
with the application. The application
should then be mailed to the Commis-
sioner of Patents, Washington 25, D.C.
Models were once required with the
patent applications, but this is no longer
necessary unless requested by the
Patent Office, Models were deemed to
be unnecessary since the required speci-
fications and drawings are to be full,
clear, concise, and exact terms so that
a person skilled in the art of invention
can understand the invention without
the aid of a model.

In the concluding installment next
month, the author will discuss the pro-
cedures followed by the Patent Office
leading up to the granting of a palent.:

{Concluded next month)
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Send for NEW
FREE CATALOG #961
with escillator
circvits

Citizen Band Class "D" Crystals

CITIZEN BAND CLASS “D” CRYSTALS
3rd overtone -— .005% tolerance —— to
meet a1l FCC requirements. Hermetically
sealed HC6/U holders. %" pin spacing.
.QSO) pins. (Add 1Be per erystal for 093
pins

95

EaCH

All 22 megacycle frequencies in slock: 26.965,
26.975, 26.985, 27.005, 27.015, 27.025, 27.035,
27.055, 27.065, 27.075, 27.085, 27.105, 27.115,
27.125, 27.135, 27.155, 27.165, 27 175, 27.185,
27.205, 27.215, 27.225.

Matched crystdl sets for ALL CB units (Specify equip-
ment make and madel numbers) $5.90 per set

CRYSTALS IN HC6 U HOLDERS

SEALED OVERTONE
.486 pin spocing — 050 diameter — .005% talerance

15 10 30 MC $3.85 eo.
I01045MC .$4.10 ea.
451060 MC . $4.50 eo.

FUNDAMENTAL FREQUENCY SEALED
From 1400 KC to 2000 KC

.005% tolerance .. .$5.00 ea.
From 2000 KC to 10,000 KC,
any frequency, .005% tolerance $3.50 ea.

RADIO CONTROL

Specify frequency. 05 pins spaced ™
{Add 15c for 093 pins)

QUARTZ CRYSTALS
FOR EVERY SERVICE

All crystals mode from Grade

$2.95 e

TEXAS Crograls “A“ imported ququl—-—grognd
uvia cew| 9@nd etched to exact frequencies.
1L, oA Unconditionally guaranteed!
Supplied in:
FT-243 holders MC-7 holdere
Pin spacing " Pin spucing 1.~

Pin diameter 093

CRIA/AR holders
Pin mucing 15"
Pin dinmeter 125

Pin diameter 125

FT-171 holders
Pin spacing %~
Banana pins

MADE TO ORDER CRYSTALS . Specify holder wanted

1001 KC to 1600 KC: .005% tolerance $4.50 ea.
1601 KC to 2500 KC: .005% tolerance .. $2.75 ca.
2501 KC to 3000 KC: .005% tolersnce $2.50 ey,
9001 KC to 11,000 KC: .005% tolerance $3.00 en.

Amateur, Novice, Technicion Band Crystals

.01% Tolerance . . . $1.50 eq, -—— B0 meters (3701-
3749 KC) 40 meters (7152-7198 KC), 15 meters
(7034-7082 KC), 6 meters {8335-8650 KC) within 1 KC
FT-241 Lattice Crystals in all frequencies from 370 KC
to 540 KC (all except 455 KC and 500 KC) 5Cc ea.
Pln spacing 2" Pin diameter .093

Matched pairs — 15 eycles $2.50 per pair

200 KC Crystals $2.00 ec.
455 KC Crystals $1.25 ea.
500 KC Crystals .. $1.25 ea.
100 KC Frequency Standard Crystals In

HC6/U holders $4.50 ea.
Socket for FT-243 Crystal e 15¢ ea.
Dval Socket for FT-243 Crystals .o 15¢ ea.
Sockets for MC-7 and FT-171 Crystals .. 25¢ ea.
Ceramic Socket for HC6/U Crystals 20c¢ ea.

ENGINEERING SAMPLES und small quantities for prototypes
now made st either Chitago or Fort Myers plants with 24 hour
service, IN CHIGAGO, PHONE GLadstone 3-3555

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

TERMS¢ All items subject to prior sale and change of price
without notice. All crystal orders must be aceompanied by check,
money crder or cash with payment in full

RUSH YOUR ORDER NOW TO

WTEXAS CRYSTALSY

1000 Cryatal Drive. Fort Myera, Florida
(R-72) Phone WE 6.2100

FOR SHIPMENT V1A FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THis ADVT. TO YOUR ORrRDERt

ept.
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ELECTRONICS WORLD
EVERY
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Electronies World

name
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state

Check one:
[] 3 years for 812 [] 2 vears for 89

O 1 year for 85
In the U. 8., and possessions.

] Payment enclosed [] Bill me

Foreign rates: Canada and Pan Ameri-
can Union countries. add .50 per

year; all other foreign countries,
add $1.00 per year.

[ New {1 Renewal

Mait to: ELECTRONICS WORLD
Dept. EW 762H, 434 S. Wabash Ave.

Chicago 5, ll.

'I'APE RECORDERS

Hi-FI COMPONENTS
SLEEP LEARN KITS

UNUSUAL VALUES [MERITAPE. Low Cost,
FREE 1962 high dguality record-
Catalog ing tape. in hoxes or
DRESSNER cans.
1523RA Jeritho TPke. New Hyde Park, N.Y.

ELECTRIC
APPLIANCES

$3 TO $5 AN HOUR

REE BOOK tells about

profitable spare - time
or full-time business that
pays $3-35 hour—right
at home! 400 MILLION
Appliances now in use.
People need them fixed.
YOU make good money

doini it. Our complete,
easy course trains you
for top earnings. At no
extra charge you get
time-saving Appliance
Tester. Get FREE Book.
FREE Sample Lessoni
Mai] coupon NOW,

I NATIONAL RADIO INSTITUTE, Appliance Div.
Dept. EG2, Washington 16, D.C.

[
I I
| Egg;io:gss Book. FREE APpilance Repair Course I
I NAmE!: wall] b iosatde 8 S B AR E Sy 5 4 aiin & 0 Eacnsi I
I I
i |

Address fleebhaa e
. .State

Marine Radio Service
(Continued from page 32)

are a number of others that will facili-
tate transmitter testing and adjust-
ment.

The most useful of these is a gd.o.
or grid-dip oscillator (Figs. 8 and 9).
Uses of this instrument range from
checking capacitors in circuit and
checking the operation of resonant cir-
cuits, to acting as an r.f. generator to
power other instruments. Some such
instruments will also act as sensitive
absorption-type wavemeters (by turn-
ing off oscillator plate voltage), with
which spurious transmitter outputs
can be tracked down. If you have a
g.d.0o. that will not serve this dual
purpose, you should also have a wave-
meter, which consists of a coil and
variable eapacitor, to cover the desired
frequencies. and a pilot-lamp resonance
indicator connected in series. Fico,
Heath, Paco, and Millen are among the
manufacturers of g.d.o's. It is not too
difficult to build a g.d.o. “from seratch.”
The Millen "“Industrial” type covers fre-
quencies from 220 ke. to 300 me., which
gives it extra utility.

Larger transmitters have built-in
plate-current and r.f. antenna-current
meters. These can be used in making
routine adjustments on the equipment
aboard the boat. Smaller units have
only an indicator lamp for “output.” A
portable d.c. milliammeter (which may
be a vom.) and an r.f. ammeter for
inserting in the antenna lead are re-
quired to adjust these units. An an-
tenna-current meter covering 0-1.5 r.f.
amperes will suffice for low-powered
equipment.

There are various untuned r.f. pickup
devices, such as low-priced r.f. power
meters. that can be used for relative
measurements of output in the tuning
operation. These amount to a small
pickup antenna, to which a diode and
microammeter are connected. The
pickup antenna is loosely coupled to
the radiotelephone output circuit. It is
simple to make a substitute for one by
just connecting a 1N34 diode across the
v.om. test-lead terminals. \When the
leads are brought near the radiotele-
phone antenna circuit, a relative indi-
cation of power output and the cor-
rectness of tuning adjustments can be
gaged on the microampere scale.

Careful workmen will want to know
more than just that the transmitter

10. A "'Q" meter, like the Heath QM-1,

Fig.
is useful. High ''Q"" of antenna-loading
coils assures efficiency of transmission,
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output adjustments are peaked. Knowl-
edge of the antenna-system impedance
is necessary to be sure of getting maxi-
mum output.

A rough idea can be obtained by cal-
culation. It can be assumed that trans-
mitter power output is about 50% of
the plate-input power, measured by a
voltmeter and a milliammeter. In the
resonant condition, the total antenna-
circuit resistance equals P/I°, when
P transmitter output power and I
= antenna current.

An antenna bridge of the antenna-
scope variety can also be used to meas-
ure antenna resistance. These instru-
ments require a g.d.o. adjusted to the
frequency of operation for r.f. power.
The measuring terminals of the bridge
are connected in series with the antenna
circuit, with the transmitter antenna-
switching relay mechanically blocked
in the “transmit” position and trans-
mitter power off. Total antenna resist-
ance is read directly from the instru-
ment.

Coil resistance, important in check-
ing antenna-loading coils, ete, can be
determined by means of a “@”-meter,
In addition to laboratory instruments,
the Heathkit instrument (Fig. 10) is
useful for this purpose. By slightly
more involved processes, “Q” can be
measured with an r.f. signal generator
and current meter.

Routine Instruments

Here the requirements are much as
in any radio-service shop. In addition
to the usual high-resistance v.o.m., both
d.c. and a.c. v.t.v.m.'s are necessary. A
capacitor checker is also useful. An r.f.
signal generator that will cover from
about 100 kc. to 30 mc. is required. Fre-
quency stability and accuracy are im-
portant in this instrument, as well as
the accuracy of its attenuator.

The modern shop will need both tube
and transistor checkers (Figs. 11 and
12). Sometimes a signal tracer will
facilitate receiver service, but it is not
essential. An oscilloscope and audio
generator. which have already been
mentioned. are of course on the list.

Much of the above equipment can
be constructed from kits. Except where
measurements of extreme accuracy are
necessary, kit equipment is perfectly
satisfactory.

Outside Equipment

Boats are sometimes hard to get to,
and it is impracticable to lug a labora-
tory with you on a service call. The
smart technician can increase his efli-
ciency tremendously by constructing
miniature equivalents of certain instru-
ments. For example, transistorized
spot-frequency signal generators and
relative field-strength indicators are
very helpful and easy to make.

For calibrating radio direction find-
ers, a pelorus is usually necessary for
visual sights. and small boats generally
do not carry them. You can find surplus
instruments, or adapt one from devices
such as the aircraft drift sight. Equip
yourself with a navigation chart of
your area, and on it mark the location
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YOUR COPIES OF
ELECTRONICS &
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ARE VALUABLE!

Keep them neat. ..

clean ... ready for

instant reference!

Now you can keep a year’s copies
of ELECTRONICS WORLD in a
rich-looking leatherette file that
makes it easy to locate any issue

for ready reference.

Specially designed for ELEC-
TRONICS WORLD, this handy
file—with its distinctive, washable
Kivar cover and 16-carat gold leaf
lettering—not only looks good but
keeps every issue neat, clean and

orderly.

So don’t risk tearing and soiling
your copies of ELECTRONICS
WORLD—always a ready source
of valuable information. Order sev-
eral of these ELECTRONICS
WORLD volume files today. They
are $2.50 each, postpaid—3 for
$7.00, or 6 for $13.00. Satisfaction
guaranteed, or your money back.

Order direct from:

JESSE JONES BOX CORP.
Dept. EW

{Established 1843)
Box 5120, Philadelphia 41, Pa.
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| of all radio-station antennas for DF |

| calibration checking.
A pair of 27-mec. walkie-talkie radio-
|telephones are also handy to have on
tap; as well as a very loud police or
| gas-operated whistle. There may be
times when such a simple device can
keep you from being marooned if you
are depending upon a launch service
| to get you back ashore.

small diameter full of water can be
useful in testing and demonstrating
| echo-sounder indicator and transducer
operation. An old barrel will do.

Black and Decker has come out with
a “cordless” electric drill that operates
from a self-contained battery. This is
very useful for installation work. A
battery-operated soldering iron is also
valuable.

Get instruction books from all of
the manufacturers of marine-electronic
i equipment, including radiotelephones,
direction finders, echo sounders, and
automatic pilots. These can save you
much time. Familiarize yourself with
the operation of these devices—you will
be expected to act as an instructor as
well as a technician.

A four-foot-high, open-top tank of |

With the equipment described, you |

will be in a position to install and serv-
ice any of the electronic equipment
used on small boats. That is, as long
as you don't forget to develop the long,
slim hand and extensile eye. They are
just as useful today in marine elec-
tronics as they were in the 30's, and
probably always will be.

.

—

f
3
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Fig. 11. The tube tester should accom-
| modate old as well as new tube-pin con-
figurations. This Precision 10-60 can
also be used for testing transistors.

Fig. 12. A supplementary transistor test-
er (this one by Heath) is needed if the
tube tester lacks this facility. Use of tran-
sistors is now common in marine radio.
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electronics ¢
No previous tec

BUILD

the finest professional quality TV Set
on a practical “pay-as-you-wire” plan.

..... \"4 =

uli'-‘lo*l/Z on cost of equivalent
educational course plus TV set.

Build the Transvision “‘Professional” TV Kit
described below and get this complete course
of study for $7.95 (available only to
Transvision Kit builders.)

Requires no previous technical knowledge.
Prepared by experts in teaching novices
about electronics.

circuits... How to use

[[gg\.
{ T‘
basic measuring instru- [=5&G3

ments. .. Theory and oper-
ation of basic electronic
circuits... How to service
TV, Radio, and other types
of electronic equipment.

YOU LEARN: About block
diagrams... How to read
and follow electronic

Prices range
from $119 to $199.

The Transvision
“Professional’” TV Kit
Choice of 197, 237, or 27"
Picture Tube...Eosy "Pay as
You Wire" Terms...Only $15 §
for the Starting Package.

A few of the Professional Quality Features
of Transvision TV Kits:
Choice of push-pull 10-watt audio or output to
your Hi-Fi System ... D.C. restoration ... Ultra-
linear sweep circuits...Standard Coil Model
PKO Automatic Tuner... Super-sensitivity for
fringe areas...Complete line of Accessories for
Custom Installations.
U.S. Armed Services and over 4000 schools and
colleges have selected Trensvision Receivers for
educational television.
ASSEMBLY MANUAL-$2.00
See how easy it is to assemble the Transvision
Kit. Cost of Manual refunded on purchase of Kit.
Yonkers, N Y.

ﬁ'uﬁ" Nt
Y0 5-6900

[ =" START NOW — MAIL THIS COUPON ==~

TRANSYISION Electronics, Inc., Grey Daks Ave.,

Yonkers, N.Y., Dept. EW-L7 |
Send FREE 12.puxe Cutalog I cnclore =2 for

Assembly Manual, reundable on  purchase of Kt

1 enclose %13 for Starting Pkg. o1l pay-as-y ol wire
lan. (Complete Kits range from $119 to $189.)

Grey Oaks Avenue
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State.
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Technical

“THE THINKING MACHINE” by John
Pfeiffer. Published by J.B. Lippincott
Company, Philadelphia. 236 pages.
Price $5.95.

This is a not-too-technical work on
conmiputelrs, data processors., and elec-
tronic brains, which explains their op-
eration, design, and construction in lay-
man's language.

The text material is based on a tele-
vision script presented originally in the
fall of 1960. It points out how these
“thinking machines” are involved in
almost every facet of our everyday life
~—from figuring bank balances, to ana-
lyzing brain waves, and plotting foot-
ball strategy.

The author 1s an entertaining writer
who, knowing his subject intimately.
has managed to convey both his knowl-
edge and his sense of wonder at these
computing devices. The text is illus-
trated with line drawings, sketches, and
photographs of actual equipment.

“ELECTRONIC EQUIPMENT MADE EASY
FOR THE BOAT OWNER’’' by John D. Lenk.
Published by John F. Rider Publisher,
Inc.,, New York. 191 pages. Price $5.95.

This manual is written for the boat
owner rather than the technician in-
volved in marine installation and serv-
ice work. The text is divided into ten
easy-to-understand chapters that cover
power requirements and wiring, radio-
telephones, radio direction finders,
depth sounders, automatic pilots, radar
and loran, fuel vapor detectors, the pre-
vention of galvanic and electrolysis cor-
rosion, recommended equipment, and
emergency repairs.

The manual is lavishly illustrated
with line drawings, photographs, par-
tial schematics, and tables covering fre-
quency assignments, operating codes,
and a list of broadeast stations (with
operating frequencies) bordering on
navigable waters. Bound in a sturdy
cloth cover, this manual could easily
weather life in a ship’s library.

'3 3 E ]

‘““BASIC PRINCIPLES AND APPLICATIONS
OF RELAYS” by Harvey Pollack. Pub-
lished by John F. Rider Publisher, Inc.,
New York. 102 pages. Price $2.90. Soft
cover.

This is the first volume in this pub-
lisher’s new series on industrial elec-
tronics applications and covers relay
construction, operation, and application
at the technician level.

Since relays are to be found in such
a wide variety of electronic equipment
the technician making any pretense of
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servicing electronic gear must know re-
lays thoroughly. In six concise chapters
the author has covered the fundamen-
tals of electromagnetic relay construc-
tion, relay contact arrangements. cir-
cuits of d.c. relays. electronic relay
circuits, relays in timing circuits, plus
considerations in selecting and apply-
ing relays.

Each chapter carries review questions
covering the material discussed, mak-
ing this volume suitable for classroom
use as well as self-instruction.

‘““BASIC RADIO COURSE” by John T.
Frye. Published by Gernsback Libraiy,
Inc., New York. 220 pages. Price $4.10.
Soft cover.

This is a completely revised and con-
siderably enlarged edition of John Frye's
popular and practical 1951 volume.
Readers of this magazine are well aware
of the author’s unique talent for con-
veying practical techniecal know-how in
a painless and entertaining manner, as
witness his “Mac’s Electronics Service'
column which appears regularly in these
pages.

This same light touch has been car-
ried over into this volume without in
any way detracting from the value of
the information he imparts. The text is
progressive, starting with Ohm’s law
and moving logically through resistors
and capacitors, to tubes and the cir-
cuits in which they are used, and then
on to transistors, instruments and tools
needed in servicing, and servicing tech-
niques.

Even practicing technicians will find

this volume instructive and entertain-
ing while would-be servicemen will en-
joy Mr. Frye's technique for the pain-
less assimilation of Lknowledge.
“FM  MULTIPLEXING FOR STEREO’ by
Leonard Feldman. Published by How-
ard W. Sams & Co., Inc., Indianapolis.
157 pages. Price $2.50. Soft cover.

This volume is written for the service
technician faced with the conversion
and servicing of FM receivers and tun-
ers for FM-stereo reception. The prin-
ciples of operation are discussed in
considerable detail, including a repro-
duction of the FCC rules and specifica-
tions for this type of service.

Both SCA (storecast) and multiplex
broadcast techniques are covered, along
with circuit details, equipment opera-
tion, and theory. The seven chapters
cover the history and specifications for
FM stereo, an analysis of the approved
stereo signal, converting to FM stereo,
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multiplex decoder circuits, servicing
multiplex circuits, FM-stereo test equip-
ment and multiplex circuit alignment,
plus commercial multiplex circuit ana-
lysis—including units by Altec, Bogen
Crosby, Eico, Fisher, Harman-Kardon,
Pilot, Sherwood, and Zenith.
* " *

‘““HANDBOOK OF ELECTRONIC TABLES &
FORMULAS' compiled and edited by D.
Herrington & S. Meacham. Published
by Howard W. Sams & Co., Inc, In-
dianapolis. 181 pages. Price $3.95.

This is a completely revised and ex-
panded edition of a popular 1959 refer-
ence work containing all the charts,
tables, laws, formulas, symbols, and
standards used in electronics. In addi-
tion, this volume includes a six-page
full-color chart showing the latest FCC
allocations for the entire frequency
spectrum.

The editorial material is divided into
seven categories and covers electronics
formulas and laws, constants and stand-
ards. symbols and codes, service and
installation data, design data, mathe-
matical tables and formulas, plus mis-
cellaneous data such as temperature
conversion, measures and weights, etc.

This new volume should be a real
boon to anyone involved in electronics
since it eliminates the need to consult
an assortment of textbooks to locate a
required formula.
““MASTER CARTRIDGE SUBSTITUTION
GUIDEBOOK‘’ by Jack Strong. Published
by John F. Rider Publisher, Inc., New
York. 86 pages. Price $2.00. Soft cover.

This tube-caddy substitution manual
covers cartridges produced by major
manufacturers since 1930, listing them
both numerically and alphabetically for
speedy selection. Each cartridge (mono
or stereo) carries a cross reference to all
possible replacements. Another section
of the book lists manufacturers alpha-
betically along with the model numbers
of their record players and the part
number of the eartridge used in that
model.

Technicians handling audio service
work will find this guideboolk invaluable
in speeding phono repairs.

% # “
"DESIGN & OPERATION OF REGULATED
POWER SUPPLIES” by Irving M. Gott-
lieb. Published by Howard W. Sams &
Co., Inc., Indianapolis. 108 pages. Price
$2.95. Soft cover.

The material covered in this book
offers practical advice on the design,
theory of operation, and applications of
regulated power supplies for the techni-
cian, engineer, radio amateur, and ex-
perimenter.

The author covers both positive and
negative regulation and explains how
voltage regulator tubes, semiconductor
diodes, and other components are used
in various configurations to obtain the
desired results. Component values are
given for various types of circuits so
that the reader can build the specific
regulated power supply he needs.

The text is divided into six chapters
and is lavishly illustrated with schemat-
ics, line drawings, and tables. A
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EW Lab Tested
(Continued from page 18)

the shell makes cueing a simple matter.

The tracking error was less than 2
degrees when the arm was installed
with the recommended overhang. On
our test arm, the stylus force indica-
tions were reasonably accurate (within
0.5 gram) up to 4 grams, with larger
errors at higher settings.

The ESL S-2000 arm sells for $34.95.
Additional aluminum shells, available in
several colors for cartridge identifica-
tion, cost $5.50. A

Eico Model 680
Transistor & Circuit
Tester
For copy of manufacturer’s brochure,
circle No. 60 on coupon (page 96).

ERVICE technicians are by now well aware

of the new techniques that are required to
repair transistorized equipment. Experimenters,
too, are becoming accustomed to using transistors
and are revising their design approach in terms
of semiconductor tircuitry, To make complete the
transistion from tubes to transistors, it is neces-
sary 10 include test equipmen! as well. When
working with transistor circuits you will need two
basic test instruments—a transistor tester and a
low-range volt-ochm-milliammeter. The Eico Model
680 Transistor and Circuit Tester is a combination
of these two instruments in one package.

The specifications stoted by the manufacturer
Transistor Tests: lcpo, leeo for
small-signal and power transistors; d.c. beta in
two ranges, 2-30 and 20-300; and a.c. beta in-
directly, D.c. current: 50, 500 ua., 5, 50, and
500 ma. Dc¢. voltage: 5, 50. D.c. resistance:
2000, 200k, and 20 megohms. The voltmeter d.c.
sensitivity is 20,000 ohms-per-velt; a.c. cannol
be measured.

The d.c. beta {l./Iu) test is conventional. It is
measured by first adjusting the calibration po-

are as follows:

tentiometer so thal the collector current is 1 ma.
The meter is then switched into the base circuit
to measure the bose ¢urrent required ta produce
the l-mo. collector current. Since the <ollector
current is 1 mo., the d.c. belo is equal to the
reciprocal of the bose current and is indicoted
directly on the meter,

The simulated a.c. beto test is an extension of
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the d.c. beta test and is performed by obiaining
two sets of collector and base-current readings.
The difference between the colliector currents
{0.75 and 1.25 ma.) is divided by the difference
between the measured base current. The result
is the a.c. beta.

Power-transistor d.c. beta is not measured di
rectly; it is approximated by computation using
the measured leakage currents and the formula\
leea/lebo beta §

Construction of the kit was straightforward; the
wiring time was about 3% hours. There were no
difficult steps or ambiguities in the construction
manval or the unit.

Eico states that with 1% resistors and o 2%
accuracy meter, the accuracy af the instrument is
3%. We compared the d.c. voltmeter readings
with thase of a v.t.v.m. thot had been calibrated
against a laboratory standard and found the
claim to be substantially correct.

We also checked the transistor test functions
with @ number of new 2N1193 fransistors. Motor. |
ola’s spec sheet rates the d.c. beta at minimum
100, typical 160, maximum 250. We checked the
d.c. beta of four transistors and it was found to
be 170, 180, 180, and 160. We then measured
the d.c. beta of a 2N1192, which is rated at 50
minimum, 75 typical, and 125 moximum, and
found it fo be 80. The simulated a.c. beta of
the 2ZN1192 was 77, the lceo was 70 pa., and
the lebs was 3 pa.

If you have used a tube tester you know the
precavtions that must be taken to prevent dam-
age to the tube or the meter when changing from
one test to another. Often the selector switches
must be re-positioned in a specific sequence.

Similarly, when going from one test to onother
in the 480, it is advisable to remove the transistor
under test or to re-position the seleclor and ronge
switches in the reverse order to prolect both the
transistor and the meter movement.

At $25.95 for the kit or $39.95 for the wired
model, the 880 is a worthwhile basic instrument |

for transistor work..................... E.w.
SOPA.

READ [T-77°7
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Simulated a.c. beta test circuit in which l
base ¢urrents are measured for two differ-
ent collector currents. Meter can be set
to indicate 50 or 500 uo. in base circuil.

LIVE vs RECORDED CONCERT
FOR MUSIC FAIR

COUSTIC Research and Dynakit ure

sponsoring u series of conecerts by
The Fine Arts Quartet in conjunction |
with the World’s Fair of Music
Sound to be held August 31 through
September 9 a1 McCormick Place, Chi- |
cago.

he presented tfrom 8 to 8:30 p.ni. daily |
and at 3, 4, and 3 p.m. daily during the

Fair. A

MARK

Static
Sheath”

Eliminates Precipitation Static»
Improves Signal-to-Noise Ratio
Affords up to 20 db Operating Gain
Increases Receiver Sensitivity
Extends Intelligible Coverage
Easiest to Install

INCREASE

COVERAGE

on Citizens Band

MARKIL SUPER BEACON
FIXED STATION ANTENNA
with Static Sheath ::

Design advantages of the
new MARK II now make it
possible to step up the effi-
ciency of your CB operation,
and maintain clearer com-
munication over greater dis-
tances. 19 feet overall, the
omnidirectional MARK II
makes fullest use of the 20-
foot legal length limit. Re-
quires no radials or skirts.
Provides 1 db gain over
ground plane antennas.

Employs a full half-wave ra-
diator voltage fed through a
special lnuncher-matcher
cable section for excellent
impedance match over the
entire 11-meter citizens
band. Low angle radiation
insures utmost efficiency and
maximum contact with mo-
bile units. Improved mech-
anical features and extra-
rugged base support pipe
add to its reliability. Simﬁ i
fied clamp mounting akes
installation easy.

# Precipitation Static is caused
by charged particles in the
air impinging in a continuous
stream on metal antenna ra-
diator surfaces. The patented
Mark Static Sheath* is a
tough, durable, dielectric
plastic covering that elimi-
nates this statie interference.

Write for Catalog HW19-EW

I Another Fine Product Line b
This “Live vs Recorded” concert will| gay MANUFACTURING

‘ol MARK HELIWHIP®

Dept. EW-7, 1801 W. Belle Plaine, Chicago 13
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1orite for free brochure ® TRIPLE (ONVERSION

Slightly higher west of Rockies

) |
1 1

CB TREE ? It's actually the e.c.i. Courier 1

hand wired harness that ties together its five individual segments info a
. unitized chassis for simple installation, use and maintenance. And that's
only part of the e.c.i. Courier 1 quality story. Think of every conceivable
feature you need and want in a (B fransceiver that will sfill get out more
than 3 watts . . . e.c.i. Courier 1 has them. See for yourself.

FULLY MODULATED (100%)

BUILT-IN "5 & "RF" METER

LOWEST NOISE FRONT END

MOBILE OR BASE (117 V. and 12 V)
ENTIRE UNIT SLIDES OUT ON TRACKS

® 12 CHANNEL TRANSMITTING
$189.50 & FIXED & TUNABLE DRIFT-FREE RECEIVING
® BUILT-IN NOISE LIMITER & SQUELCH
¢ ELECTRONIC SWITCHING (no relays)

@@H electronics communications, inc. 325 no. macquesten pkwy. mi. vernon, n.y.
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" {oESH VALUE EVER OFFERED!

BROOKS RADIO 82 Vesey St., New York 7, N. Y.~

3200.00 HEARING AID (as shown) — Your Price .......$2.00

We Scooped the Market on 15000 of these IIEARING AIDS from one of
the Leading Manufacturers (name withheld) who switched to the Tran-
sistor Type.

Each HEARING AID INSTRUMENT is a Complete AUDIO AMPLIFIER
and includes—a CRYSTAL MICROPIHONE, 3 SUB-MINIATURE TUBES
and a Superb Beige Phenolic CABINET.

Indeed a TOP ITEM for the Experimentor—can be modified and con-
verted to: RADIOS—INTERCOMS—TRANSMITTERS—SECRET LISTEN-
ING DEVICES — MICROPHONE for Tape Recorders — PRE-AMP &
MICROPHONE COMBINATION for Public Address Systems—ETC.

$” x 2% ” x 1”"—Shipping Weight t Ib. s 00
Complete as illustrated—including o detailed informative g
SCHEMATIC DIAGRAM (less Eorphone and Battery) . .. ........

Sold without limit or reserve! Order as many as you want! Rush your order!
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| A Day with the Scope
| (Continued from page 43)

fed the generator output into the video-
detector load and connected the scope
to the video-amplifier plate. As he tuned
the generator this time, amplitude of
the scope display started dropping after
1 me. and was way down after 2 mc.
The bandwidth loss, then, was after
detection rather than in the aligned
circuits. The culprit, a shorted peaking
coil, was found in two minutes.

“That’s just one of the things you
jcan’t do without wide-band response,”
| Dick noted. “A narrow-band scope
would have masked the frequency drop-
off here with its own roll-off. It can
also distort the true shape of sync
pulses in a circuit, so that you can miss
distortion being introduced by a defect.
And yet you don’t want to give up sensi-
tivity for bandwidth. A good TV scope
should have both, if possible. If you
want to scope signals in early i.f. stages,
as we have done today, for example,
you’re dealing with low levels.

It Works on Radios Too

Toward the end of the day, Biil men-
tioned something about the old-
fashioned radio, at least, not benefiting
particularly from scope techniques. As
his last performance, Dick took up this
challenge. With the r.f. generator set
up for modulation, he traced signal
through from beginning to end on a 5-
tube set, showing how troubles could
be localized and alignment performed
visually, without sweep-frequency sig-
nals. The i.f. peaking was particularly
simple. Signal could be observed as r.f.,
i.f., or audio. *Using the scope here may
seem like stretching a point,” he said,
“but it's not true if the instrument is
always ready and you're used to han-
dling it. The techniques come to you
quickly. I stick to it on many radios
because it's already there and I don’t
have to switch to other equipment and
other methods. That saves time. After
all, it’s a good signal tracer.”

It was late in the day and we were
| getting ready to leave. As we were
wrapping up our scope, Bill spoke
'You’ve made a point. I got my scope
seven years ago. Maybe I wasn’t ready
for it then, and maybe it wasn't ready
for me either. Another try is certainly
worth while.”

“Planning to dust yours off?” Dick
asked. Bill frowned: “Well, yes — at
least to start with. I know that half
the things you did here today I either
couldn’t do at all with it or couldn’t
do conveniently. It doesn't have the
specs. But I want to see how far I can
go. If the technique is still attractive
maybe I can make the old job do. If
it has too many drawbacks but I take
to the idea, a new one with all the frills
could well be worth another invest-
ment."”

As we went through the door of the
shop, we turned to say good-bye. Bill
was gazing at the departing scope
wistfully, we thought. A
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Multi-Watt CB Transceivers
(Continned from page 47)

and is used as a crystal-controlled oscil
lator. The circuit is similar to the oscil-
lator in Fig. 2 but an external capacitor
{C..) is used to supplement the fecdbaclk
through the transistor junction capac-
ity. Resistors R-; and E.. form the bhase-
hias network while R.- provides emitter
stabilization and CH, increases the emit-
ter impedance. The oscillator is induc- |
tively coupled to the power amplifier, |

Although the final appears to operate
in common-collector, close examination |

will reveal the stage is actually a|

grounded - collector, common - emitter
configuration, Base current flows
through resisior R« which develops a
class C bias across its terminals. Cou-
pling hetween the transistor and trans-
mission line in through a pi-network
consisting of C-, C., C., and inductor
L. Audio modulation is applied to both
the oscillator and power amplifier from
two separate connections on the modu-
lation transformer. Modulation is ap-
plied to both the base and emitler of V
which eliminates the frequency-modu-
lation component that would oecur due
to variations in collector capacity.

The final is shunt-fed with an r.f.
choke at a low-impedance point in the
antenna-matching network. The diodes
in series wirh each modulation line are
used for negative speech clipping which
increases the “talk power' or the ability
to get through under marginal condi- |
tions.

Other Units

Several other companies have an-
nouncec completely transistovized 3-
watt units. However, at the present
time, these companies are rather re-
luctant to reveal details and no circuit
information was availahle at the time
this article was written. These units will
he followed by many others as manu-
facturers convert 1o transistorized
equipment. Observing the revolution in
second-generation CB equipment should
prove interesting—to say the least. A
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BUY THIS

I

GET THIS FREE
F-_'__

MASTER CARTRIDGE
SUBSTITUTION GUIDEBODK

oy J”# v JIRITSN

RIDER publication

POWERFUL PROFIT-PRODUCING
COMBINATION —YOURS FROM SONOTONE

What a profit-making combination

the industry’s finest replace-
ment cartridges in the new, handy
Sonotone 6-PAK plus the new Rider
“Master Cartridge Substitution
Guidebook” (regularly $2.00), for
the price of the cartridges alone.
This guidebook, world’s greatest
source of cartridge replacement
data, enables you to locate the exact
or equivalent replacement for
nearly every record player manu-
factured since 1930.

HERE'S HOW TO GET YOUR FREE GUIDEBOOK-

Visit your distributor and select
any 6 Sonotone cartridges. Or
choose one of the pre-selected 6-
PAK combinations that include the
most needed cartridges for the
most frequent replacements. With
your purchase,your distributor will
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give you a valuable coupon — one
for every six Sonofone cartridges.
Mail the coupon to Sonotone Corp.,
Electronie Applications Division,
Elmsford, New York. You'll re-
ceive your free Rider ‘“Master Car-
tridge Substitution Guidebook” by
return mail. It will make your
stock of Sonotone cartridges more
valuable than ever before.

Visit your parts distributor today.
Order a Sonotone 6-PaK — and re-
ceive your valuable “Cartridge
Substitution Guidebook” -Coupon.
(This offer expires Aug. 15, 1962).

ELECTRONIC APPLICATIONS DIVISION

SONOTONE © CORPORATION

Eimsford, New York e Canada: Atlas Radio Corp., Ltd., Torento

Cartridges = Speakers + Tape Heads « Microphones
« Etectron Tubes = Batterics » Hearing Aidy
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Wi ithin the Industry

HOWARD W, HIBSHMAN has been named
manager of marketing for Pilot Radio
Corporation, a sub-
sidiary of Jerrold
Electronics Corpora-
tion.

In his new post
Mr. Hibshman will
be responsible for di-
recting an intensified
marketing and sales
promotion program.
He has had more than 15 years experi-
ence in marketing and sales manage-
ment having formerly served as sales
manager for consumer products for
General Dynamics/Electironics in Roch-
ester, N.Y. Prior to that time, he was
national market development manager
for Magnavox Company.

o :

BRUCE VINKEMULDER has been elected
president of the Association of Elec-
tronic Parts & Equipment Manufac-
turers, Inc. and will also represent the
association on the board of directors of
the Electronic Industry Show Corpora-
tion. He is marketing manager of Cen-
tralab, the electronics division of Globe-
Union, Inc.

Serving as first vice-president is Wal-
ter A. Clements, vice-president in
charge of sales, Littelfuse, Inc. Second
vice-president is Norman Triplett, mar-
keting manager of Tviplett Electrical
Instrument Co.

J. Wayne Cargile, midwest manager
of United Catulog Publisher, was re-
elected treasurer and Kenneth C. Prince
was re-elected executive secretary.

ALFRED A. GOLDBERG is the new vice-
president, sales for Power Designs,
Inc.,, where he will
be responsible for
both the commercial
and military sales
and marketing pro-
grams for the firm's
expanding line of
stabilized d.c. power
supplies and systems.

Prior to taking
his new post, Mr. Goldberg was sales
manager of Polarad Electronics Cor-
poration and before that was with CBS-
Columbia as assistant general man-
ager of defense operations.

He is a graduate of Polytechnic in-
stitute of Brooklyn, a member of Pi
Tau Sigma, and the IRE.

* = 3

A

ACCURACY, INC., of Waltham, Mass. has
acquired RAYTRON ELECTRONICS, INC. of
Hicksville, Long Island and will operate
the firm as its potentiometer division
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... CALIFORNIA COMPUTER PRODUCTS, INC.
has acquired a minority interest in
SIERRA RESEARCH CORPORATION of Buffa-
lo, New York ... Frank M. Viles, Jr.,
former president of ITT's distributor di-
vision has resigned that post to estab-
lish a world-wide market counseling or-
ganization for domestic and foreign elec-
tronics manufacturers under the name
of MARK INTERNATIONAL CORPORATION,
The new organization will have repre-
sentatives in England, Germany,
France, Italy, and Japan as well as in
the major US. markets . . . GENERAL
PRECISION, INC. has acquired full control
of ROYAL PREC!SION and will operate it
as the data processing division of the
firm ... The Armament Division of UNI-
VERSAL MATCH CORPORATION has been
renamcd UNIDYNAMICS. Administrative
oflices are located at 472 Paul Avenue,
St. Louis 35, Mo.
& * %

J.R. BALLINGER has joined Packard Bell
Computer Corporation as manager of
the Industrial Sys-
tems Department. In
this capacity he will
direct the firm’s en-
try into this rela-
tively new and grow-
ing market.

Mr. Ballinger pre-
viously served as en-

. gineering manager,
assistant general manager, and in gen-
eral management for several prominent
companies in the fields of industrial
control systems, industrial instrumen-
tation, and servo systems.

He was most recently connected with
the Aeronutronic Division of Ford Mo-
tor Company where he was manager
of the Industrial Systems Department.
He is an MIT graduate.

EDWIN J. MARX has joined the Delco
Radio Division as advertising and sales
promotion manager ... RICHARD E. De-
MORNAY, president and chairman of the
board of DeMornay-Bonardi, died re-
cently at the age of 48 ... The Sampson
Co. has named ROBERT A. DONNER to the
post of director of sales of its electronic
division ... JAMES R. BRENNAN is the
Rocky Mountain regional marketing
manager for Sylvania Electronic Sys-
tems . . . EUGENE V., DiSCIULLO is the new
national marketing and sales manager
for Don Bosco Electronics Inc... . CLIF-
FORD R. GASPARINI has been named sales
manager of Photo-Diagramics, a di-
vision of The Bond Press, inc., Hartford,
Conn. ... SAMUEL J. PIASER has been ap-
pointed sales promotion manager for
Pacotronics, Inc. of Glendale, N.Y....

www americanradiohistorv. com

W. R. KIEGER is the new director of ma-
terial for Ling-Temco-Vought ... Bogen-
Presto Division has named GERHARD E.
KADISCH to the post of vice-president of
marketing ... JACK M, GUTZEIT has as-
sumed his new duties as national sales
manager of Sonar Radio Corporation . . .
Ex-Cell-O Corporation has elected RUS-
SELL E. BAUER vice-president, electronic
and servo systems group.

williaM H. HARMAN, 1, a 2l-year-old
native of Philadelphia and a senior
electrical engineering student at the
University of Delaware, has been
awarded the 1962 National Electronics
Conference FellowsHip.

The Fellowship, valued at $3000, is

granted annually to an outstanding
graduate in electrical engineering to
further his studies in electronics. The
Fellowship covers a year of graduate
study at any of the ten colleges and
universities participating in the Na-
tional Electronics Conference.
ARMED SERVICES ELECTRO-STANDARDS
AGENCY is being transferred to the Engi-
neering and Standardization Direc-
torate, Defense Electronics Supply Cen-
ter, Defense Supply Agency, Dayton 20,
Chio.

This government agency was for-

merly located at Fort Monmouth, New
Jersey.
CONSOLIDATED SYSTEMS CORP. has moved
all of its operations to Pomona. A
150,000-square-foot building. located on
a 35 acre site in the Pomona Valley
Colleges Research and Development
Center. will house the firm... RADIO
ENGINEERING LABORATORIES, INC. has
established a Bethesda, Maryland oflice
at 4925 St. Eimo Avenue ... GENERAL
PRECISION, INC. has optioned 111 acres
of land in both Totowa Borough and
Wayne Township, N.J. for a system re-
search, development, and evaluation fa-
cility ... The instrument division of
AMERICAN ELECTRONICS, INC. has moved
from Culver City, California to Fuller-
ton ... WEBCOR, INC. is building a new
million-dollar plant in Berkeley, Illinois
to house its expanded government elec-
tronics division.

WILLIAM A, McCRACKEN has been named
to the newly created post of vice-presi-
dent, operations of
General Instrument
Corporation’s Capa-
citor Division.

Mr. McCracken,
who was formerly
vice-president of ap-
pliance operations at
Philco. will be re-
sponsible for all en-
gineering and manufacturing opera-
tions of the division. The Capacitor Di-
vision, with administrative and sales
headquarters in Newark, N.J,, has fa-
citities in Darlington, S.C., Tazewell,
Va., and Gastonia, N.C.

A graduate of Drexel Institute of
Technology, Mr. McCracken was also
associated with the Kellogg Division of
ITT. A
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Photographic Oscillograph
(Continued from page 54) ‘

for immediate use. Thus several hun-
dred feet of recording paper can be de-
veloped, fixed, and dried in less than a
half hour.

Recording paper is transported to and
from the oscillograph in a light-tight
magazine like that shown in Fig. 6. The
magazine contains the paper take-up
and supply reels and the gear drive sys-
tem which engages the main drive shaft
previously shown as F in Fig. 7 when
the magazine is installed on the oscillo-
graph. The magazine handle also serves
as a lock to hold the magazine in place
on the oscillograph when in use. In-
cluded in the magazine is a footage
counter which indicates the amount of |
paper or film remaining.

Two rapid-processing systems are
available which, basically, convert the
photographic oscillograph into a direct-
writing recorder. One of these, like the
Consolidated Electrodynamics’ ‘“‘Data-
rite” unit, makes use of a special maga- |
zine which has a built-in container for|
developing fluid and a heated platen for
drying the recording paper. Such a sys-
tem is very valuable for development
work since data is available almost in-
stantly. However, this type of recording
will deteriorate rather rapidly unless
fixed in the normal! manner.

The second system involves the use
of ultraviolet light instead of the usual
incandescent galvanometer lamps. The
recording paper used in this type of sys-
tem is especially sensitive to light in the
ultraviolet region. To develop a record-
ing, the paper is exposed to fluorescent
light for severa! seconds. This type of
recording has the advantage of simplic-
ity and the ability to produce recordings
without the use of chemicals or a drying
stage. However, like the first system,
the recording must be subjected to a
fixing solution if a permanent record is
desired.

A Typical Recording Problem ]

In order to better illustrate the use
of the photographic oscillograph we |
shall examine a typical recording setup
and the results obtained. In this instance
several channels of data were recorded
from an instrumented hot-air wvalve
which was subjected to severe vibration
testing on a shake table. A shake table
is a device used to simulate vibrations
that may be encountered in an opera-
tional aircraft, missile, or other vehicle.
They are used extensively in industry to
check component parts for fatigue and
other types of structural failure.

A block diagram showing the various
channels of data recorded, along with
the electronics used, is given in Fig. 8.
Note that for several of the channels
galvanometers of suitable sensitivity are
used and .the time response require-
ments are such that they can be worked
directly into the transducer without
amplification.

From the information obtained in 1
Fig. 8, a recording job sheet was com-
piled, listing all information pertinent
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Adjust frequencies accurately, fast —
with Bailey Zero Beat Frequency Standard

® 25 to 470 megacycle spectrum without adding crystals or
calibrations.

@ All circuits locked to a single, temperature controlled crystal

standardized against WWV.

Will operate on 6 volt or 12 volt inverter, as well as 115 AC.

Signal generator output for receiver quieting.

Can be used to calibrate other frequency meters.

Rugged portable instrument.

® Accuracy = .00003%.

The Bailey Zero Beat portable secandary frequency standard now makes it possible
for one man to align the transmitter and receiver frequency of two-way mobile radio
equipment quickly and accurately.

with just a single cable connection both transmitting and receiving units can be
adjusted. Frequency is established by setting an easy to read switch and a unique
pre-calibrated dial.

And the Zero Beat eliminates service problems — can be standardized with WWV
easily right in your shop.

Write for complete specifications and name of representatlve in your area who will
be glad to demcnstrate.

BAILEY
+

LTEC LABORATORIES, INC.

14 ALSOP AVENUE
MIDDLETOWN, CONNECTICUT

RADIO PARTS STORES & HI-FI SALONS!

Hundreds of dealers across the nation profit by selling ErLecTroNics WorLp each
month to their customers. Are you one of them? ELecTtroNIcs WoORLD helps build store
traffic.. . keeps customers coming back month after month for the merchandise you
sell—-and, best of all, you earn a neat profit on each copy sold—No Risk INVOLVED.
So get details on selling ELecTroNICs WORLD, the world’s largest selling technical
electronics magazine. Or, order your copies now. Just use the handy coupon.

| Retail Sales Department, Electronics World

One Park Avenue, New York 16, New York

I ] SendIMel ks demkis Bl coples of ELECTRONICS WORLD for resale in my store each month.

No risk involved on my part.

STORE NAME. ~

ADDRESS
CiTY ZONE STATE
I SIGNATURE EW 772

|
|
Send me details on selling ELECTRONICS WORLD in my store. }
|
|
|
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FRAM FREQUENCY METER
118 volts—57.5 1o 62.5 Cycles €0 Q5

FILAMENT TRANSFORMERS

BC 442 ANTENNA BOX (ARC S5)
Contain$ RF Meter {7350 Ma.) Relay, etc.
See Coaxlal Relay conv, *'CQ’" march

1960, Price . $1.95
MISCELLANEUUS SPECIALS

365 MMF varlabtu Sincle suuon . (33
EimMaC T —4S0 TL. Brand New Ea. $35.00
lsleVACUUM SWITCH, rcplacemcnl e
8 Foot nou'l';'u'rl‘m z. 'Pl'z's's‘.'ﬂ'u.'ac'ﬁe'd,'e'a' 133
1 AMP RF CHOKES ... .. .95
small lo MFO 200 VD€ Gil Cap. ‘%

Dla x 214") tor Crossover network ea, .75

EIe:uo!lec (mallory) 400 MFD

.................... -30
Run 6146 Tubes 50 % cooler with heat dlulp«nu—
tube snieids. Base and Snier d

PEAK ELECTRONICS CO.
66 W. Broadway, New York 7, N. Y.,

\lOtTS AC SEC. ¥. CURRENT INS, PRICE
110 8.3 .BA —
l|0 6.3 3A . 1.83
110 8.3 234 — 3.93
(ea ( SA
110 | 8.3 10A — 2.7%
5 SA
110 3 J2A 18KY 17.983
) 5 42A BRY 14.93
110 5.3 8.35A 42KY 19.95
220 ax 3 14A 8RY 14.95
220 1.8 1100A 16.935
SILICON RECTIFIERS
PV Current price | Piv Current Price
100 00 $ .28 | 400 2 Amps $1.00
200 500 M .30 | 100 15 Amps 1.50
a 400 500 Ma 50 | 200 5 Amps 2.75
7%0 500 Ma 90 | 400 15 Aamps 3.75
200 750 Ma 30| So 50 amps 3.50
400 7350 Ma 30 luu 50 Amns 4.25
100 2 Amps as 30 5.00
200 2 Amps -5% 75 240 AmDs 4.95
BRAND NEW OIL CONDENSERS

S0 MFO 200 VDC 4.90; 2 MFD 2000 VDC 1.50
2 MFD 800 VDC ,50] 4+ MFD a0 VD 3.50
3 mFp Goo VDG 60| & mFD 2500 vDC 5.50
4 MFD 800 Vi 75| 2 MFD juuu VIE 6.25
3 MFD 800 VIIC  .80] 3 MFD 3(H1) vDC B.9S

6 MFD 400 VDOC .as{ 4 mF ono ¥ 12.9
8 mFD 100 VDC .95 1 MFD 5000 VDC 4.50
10 MFD 40U VDC 1.19| 2 MFD 500 VI B.5u

12 MFD GO0 VC 1.50 3 mrFD 7500 VDC 2.85
1 MFO (OO0 VDC .S50] 1 MFD 7500 VIIC 6.95
2 MFD 1006 VXC 70| 2 MFD 7500 *~ 17.9%

4 MFD 1000 VDC 3.35] 2 MFD 10.000 ~ 29.95
8 MFD 10n) VIIC 1.98] 2 MFD 12,500 * 34.50
10 MFD 1000 VNC 2.50] 1 MFD (5.0 ~ 42.50

12 MFD 1000 VDC 2,95| 2 MFD ;3.000 » 69 58

1 MFD 1= g 45| 1 MFD 00 * s,
1 MED 1200 VDG 45| S MED 25000 ~ 34108

2 MFD 1500 VIIC 1.106] 1 MED 23.C 0. 38
10 MFO M AC. 1.98

4 MFD 1500 VIIC 1.98] 35 Wen aqn'ac " 1.28

2 8 MFD 1500 VI 2,950 36 mFD 330 AC. 4.85
% 1 MFD 2000 VDC .85] "8 mFD ~ &) AC. 2.95

§
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EI.ECTRONICS

V.T.L training leads to success
as technicians, field engineers,
specialists in communications.
Ruided missiles, computers,
radar and automation, Basic &
advanced courses in theory &
laboratory. Electronic Engi
ncering Technology an ECPD
accredited Technieal Institute
curriculum. Assoc. degree in
29 mos. B.S. also obtainable
G.I. approved. Graduates in all
branches of electronics with
major companies. Start Sept
Feb. Dorms, campus. High
school graduate .or cquivalent
Write for catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD, Valparaiso, Indiana

| — S —
BC-221 FREQUENCY METER.
LIKE NEW'* with original Crystal md $69 50

Aorlﬂlrnl Callbration Book

LORAN Recetver-indicalor v\lm 124 55
DC Inverter. Checked out. £

AN/APN 48 LDRAN necelver—lnﬂicalor witn 89.50

VDC Inverter. (‘hl.‘cked out .

Mas:npsyn [+ pl

{ief‘:lmh‘f' for plane or boat. Exc Conumon 24 95

\1 andal « .0 a0 s %
ARC-3 AM Receiver 100-156 MC. 14 95

Lxccllent TR E R L e 2
3 AM Tranamifter '100-156 MC. 14.95
ARR.2 Recelver—11 tubes with CB 4.95

converslon .
Send Money Order or Check with Order
Write for Latest Flyer—LOADS OF BARGAINS!

R W ELECTRONICS

2430 S. Michigan Avenue L] ept. EW
Phone: CAlumet 5-1281 cmcago 1s, ni.

CITIZENS BAND EQUlPMENT
LIGHTNING PROTECTION
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® For ony stondard coox-
iel cable

& Will not effect performance

Distributer

your Llocal

CUSHCRAFT

See

621 HAYWARD ST.
MANCHESTER,

L N. M,
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to the test. Table 1 shows such a sheet
that would be suitable for this particu-
lar test. The job setup sheet will be
used later in the data reduction process.

In the left-hand column are the gal-
vanometer numbers which correspond
to their position in the galvanometer
block. This number also identifies the
trace on the recording paper as will be
shown on the sample recording in the
next section. The description column
lists the particular parameter to be re-
corded and the scale column designates
the particular range selected. Reference
lines are selected for each galvanometer
on the basis of location in the galva-
nometer block and convenience for
maximum readability. General practice
is to locate no more than two or three
traces to a reference line unless a full
complement of galvanometers is to be
used. In this case they are divided as
evenly as possible over the available
recording space.

Under the “Remarks’ column such
information as galvanometer type, time
response desired, type of transducer
used, or other pertinent information
may be entered. A running log sheet is

also compiled during the test listing the
time and number of each recording.

The Completed Recording

A recording that has been developed,
fixed, and dried would look like that
shown in Fig. 9, Note that the d.c. traces
appear as continuous lines which vary
in distance from their no-signal refer-
ence lines analogous to the transducer
output signal. Thus to determine the
signal level at any particular point on
the recording it is only necessary to
measure the distance from the trace to
its original no-signal reference line.
This type of trace is produced by ther-
mocouples, strain-gage transducers, re-
cording tachometers, and other elec-
tronic d.c. analog output devices.

Examples of a.c. traces are shown by
traces 6, 8, and 11 in Fig. 9. Here the
a.c. signal from the transducer is ampli-
fied and fed to the galvanometer with-
out rectification for maximum accuracy.
It is a peak-to-peak signal and appears
on the recording paper exactly as it
would appear if viewed on an oscillo-
scope. In this example the amplitude
of the signal is measured from peak-to-

AALLRRE) GALlanaialiSantesRebAR R0 a0 Ra R ALt ANl a0 A Rd) 2y b aal it iR A LAl it s ddndniiinallk

R 35

o 30 2%

/ :zs . = g

e —

L2
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Fig. 9. An actual example of o recording that was made with the setup shown in Fig. 8.

Galvo. Description Scale Ref. Line Remarks
No.
1 shake table freq. 500 ¢ps/in. | 0.0 in. | analog trace from freq.
meter
2 shake table input 5 g's/in. 1.0 in. analog trace from vi-
amplitude bration meter
6 | dynamic strain goge #1 | 500 puin./in. | 1.5 in. a.c. amplifier re-
| quired; use 3000-cps
| galvanometer
8 | dynamic strain gage #2 | 500 pin./in. | 2.5 in "
M dyhamic strain gage #3 | 500 zin./in. | 3.5 in. &
14 | inlet air temperature 100° F/in. 3.0 in use iron-constonton type
thermocouple
17 inlet air pressure 50 p.s.i./in. 3.0 in. low-response galvanometer
OK for this
24 butterfly valve closed @ 6.0 in. | wse precision rotary pot
position open @ 7.0 in. for this
] Reference Lines | |
L1 | 0.0 in.
L2 | 1.0 in. !
5 2.0 in. ]
10 | 3.0 in.
15! 4.0 in.
20 5.0 in.
25 | 6.0 in.
30 7.0 in.
35 one pulse/sec. edge of paper

Table 1.
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Recording job sheet to be utilized along with example shown in Fig. 9.
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peak and the reference point is of no
consequence. The a.c. traces in the sam-
ple recording have been purposely dark-
ened for photographic purposes and
would ordinarily appear much lighter
than the d.c. traces due to the rapid
movement of the light beam.

Since the paper speed in this example
is quite slow, a one-pulse-per-second
marker signal is recording along the
paper edge. provided from an external
marker and an active galvanometer.
The small gaps in the traces on the
sample recording are a means by which
the trace can be identified by number
and are caused by a slender rod which
rides a timing chain in the recorder and
successively interrupts the light beam
from each galvanometer. Thus a par-
ticular break in a trace can be identified
by measuring the distance to the near-
est reference line. For example, by in-
spection we can see that the break line
for trace 6 immediately follows (is to
the left of) the hreak in the two-inch
reference line. We originally designated
galvanometer 5 as the two-inch refer-
ence point and the next successive trace
break would be number 6. This identi-
fying system clearly becomes necessary
when a great number of traces are re-
corded since otherwise they would be-
come a maze of indistinguishable lines.

This example serves to illustrate the
importance of the photographic oscillo-
graph in modern industrial instrumen-
tation. For flight testing, research and
development laboratories, missile tele-
metering systems, medicine, and other
specialized industrial applications, it is
an invaluable tool. A

RADIO SETS UP 709,
IN DECADE

AIJCOIH)ING to figures just released

by the Radio Advertising Bureau,
there are now 183.8 million operating
radio sets in the U. S. This represents a
gain of 709% in total scis in use over the
last deecade.

More than 60 million sets have been
sold in the last three years. In 1961, 22
million seis were sold at retail, an ull-
time high according to the RAB. There
are now 126.9 million home and poriable
sets in use, 46.9 million auto radios, and
10 million sets in public places.

These figures indicate that there are
three times as many radios as TV sets or
3.4 radios per home.

—

|

““Now for heaven's sake don't try to tell
this one how to fix it!"

July, 1962

Mac's Electronics Service
(Continued from page 44)

nician alive is really guilty of all those
faults,"” Barney said with a grin; “but
most of us have been guilty of at least
one at some time or other.”

“I can only think of one technician
who may not,” Maec reflected. “This fel-
low was a jeweler before he went into
radio and TV service, and just watching
him work was a real treat. You'll laugh
when I say this, but his deft, sure move-
ments are almost like poetry in motion.

“To begin with, his bench was abso-
lutely empty of everything except the
chassis on which he was working and
the tool he intended to use. The chassis
was always hlocked up securely, and the
light had to be just right before he went
to work. Then those big, steady, gentle
hands of his would start inserting
slender test probes, snipping loose de-
fective parts with special long-nosed
wire cutters, and soldering new parts in
place. Almost always he managed to
perform these acts without disturbing
a single other part or wire. When he
was forced to move a part aside, he
moved it no more than absolutely neces-
sary and he did it gently. When the
operation was finished, he returned the
part exactly to its original position.
Heat from his soldering iron was ap-
plied just to the joint he was soldering
or unsoldering and nowhere else. His
solder joints, of course, were perfect.

“In all the times I watched him work,
I never saw him put a scratch on a
cabinet, bend a dial pointer, punch a
hole in a speaker cone, or injure a set
in any way. The odd thing was this: he
always seemed to be working very
slowly and deliberately; yet he would
regularly turn out three sets to every
two turned out by the fellow working
beside him, who always seemed busier
than a Dixieland drummer on a hot
number. Every move he made counted:
that was the difference.”

“Come to think of it,” Barney said
slowly, “gentleness is usually a sign of
complete and confident mastery. Take
driving, for instance. The good driver
is the one who takes off smoothly and
quietly, who brings the car to a gentle
stop, and who makes his turns easily.
It's the beginner who stiarts with a
jerk, brakes hard, and darts crazily
around corners. Getting back to service
work, did you ever wonder what a radio
or TV chassis would say to the tech-
nician working on it if it could talk? I
know it sounds kookie, but I've won-
dered about that sometimes.”

“So have I Mac admitted with a
chuckle, “and T think I know the an-
swer. Remember the Rubaivat of Omar
Khayyam? In one verse the Tentmaker
describes how he stopped by the way,

“To Watch a Potter thumping his wet

Clay:
And with its all-obliterated Tongue

It murmur'd—‘Gently, Brother, gen-

tly, pray? ”

“That’'s what I think the chassis
would say to the technician if it could
talk—and he would do well to listen!” A
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GET IT from GOODHEART!

ARC-3 and ART-13A TECH MANUALS!

Handbooks mainten. Instruct. include Ceneral desc.,
Instal. Adlust., Oper., Theory. Maint., Supplem.
data. Paru nvu.s. Schematics. AN/ARC. 3. =36, .49
is 21/ ibs tnick! All modif. to Sept. "59. AN/ART.
13A 15 11/2 Ibs thick, usetul for ATC. ART- 510 00
13, -A, -8, thru June "58. Either hook, pp. L

RADIO RECEIVER AND/ DR SPECTRUM ANALYZER
AN/APR-4 rocvr is the 11-tube 30 mc IF etc. for its
plug.in tuning units: has Semeter, 60 <y pwr sply,
Pan. Video & Audio ouwuls AM. Checked, allgned

with heads for 3B.-1000 o s ou
owr plug & Handbook, fob Los AnE. ... ..

Add $59.50 for - kme: add $79.50 for chl
Oscillator T5.47, APR 40 3000 mc 1% . Cw

.
PM, w/bullt-in 60 cy pwer sply, tob Los Ang. Add
$45.00 to Ret AM/FM rcvr instead of am.

2-METER RECEIVER & 2/6/10 METER XMTR

SCR-522 revr, xmtr, rack &

at less than the tube_cost in
surplusl Shps wt 75 Ibs.

FOB Bremerton, $14.95

wash. only

Add $3.00 for complete
technical data group Includ-
ing eriginal  schematics &
parts lists, 1.F,, xtl formu-
{as. instruct. for AC pwr
sply. for revr continuous
tuninE, for xmtr 2-meter
use. and for putting xmtr on 6 and 10 meters.

COMMUNICATIONS RECEIVER BARGAINS

BC4as538: 190-550 ke 6-tube suPcrnet w/85 ke IF's,
ideal as long-wave revr, as tunable |F & as 2nd ¢on-

vert. for other rcvrs. w/all data, checked,

EFtd OX, fob Los ANg. bunlive o bt A llers $12.95
Same. in handsome cabinet w/pwr sply,

spKr, etc., ready to use, ls our QX-S38. . . .. 53750
RBS: Navy's pride 2-20 mc 14-tube supernet has
volce titer ior low nolse, ear-saving AGC, high sens.
& select. IF is 1253 ke, Cheched. aligned, w pwr
snly. coras, tech data, ready to us(-. Inh 7 50
Charleston. §.€. or Los Angele s 9

R-45/ARR-7 brand new. {2-tuhe¢ §uD(‘rhel 55 43 mc

in 6 bands, S.meter, 455 kc F‘s, xtl llll(-r 6 sel,

pusitions, etc Mot and comPlete, It can be mwc still

better by double-converting Into the BC-453 or QX-

$35. Pwr sply includes DC lor the autnmallc ]7 50

\unlng motor. FOB San Antonio 3 9
ime Pay Plan: $17.95 down, 11 x $16.03

NEW COMPLETE MAGNETOMETER AN/ASQ-3

Osc. 0-3 & Converter CV-1 in Case CY-4; Mead {with

orlenters) DV-2: Dynamolor Asshly DY-6;

Indicator (D-5 (is 3 L/2-0-L2 ma dc m b

parallelled by a rrcorﬂer It desired); set of plugs:

and 160-page Mandbook. In?ul 28 v dc toa, starting

surue TOA. At max. sensitivity, S gammas Produce
dc. In Mir's packing. €lean and fresh as day

it |cn the lactnry ShPE wt 250 ibs.
ftor Phia., Pa. - r $3 9 50
Add for Rccordtr AD. :4/ASQ. new _. .. ..$200.00

RECORDING USCILLOGRAPHS

Esterline-Anfus Type AW 0-1 ma de, w/120 v, 60 ¢y
synch. ¢hart drive 13/, 3, S. 22, 24 inch per min. or
per hour. Scale reads 0:30. Less front $l79 50
door, wW/pen, BRAND NEW. . ...........
(1! needed, get from Est-angus: 0-1 scaie: $4.00.
Door, latch & hinge hooks: total $31.30.)

ESt-ANgus AW w/door & cnrreﬂ scale. Zl/zozi/
ma dc. Clock-wind chart arlve. . .. . .. ... .. os
varian G-10 { null balance)
scervo & chart drive make a 34035 syslcm you get for
only $215.75. 6”swq rectlitnear roll chart, 100 my
FS. Set zero to any position. Accuracy 19 of FS.
Any source (mped. to .1 meg, OM US: Pen-drive
servo unit resularly $307.50 lcss Pen &sg 50
mercury cell, checked ONW, only

FROM VARIAN: Chart-drive unil. you choose SPeed;
your cholce of chart: Iink or inkless styius; etc.
Totals $118.75. Cat. sheets on request,

Ask for our sheet on Sanborm 4echan. recorder, 2-

channel ompl; Brush 2 & & chan, recorders, 1 mv
amplitiers; Gen. Radlo aml; Senmotors.

MEASURE E, I, R TO 4-FIGURE ACCURACY

and with ZERQ r.urrel\' drawn from ckt being meas.
ured. Voltage: Dircet reaﬂln , Potentiometric method.
We suoply the L & N I elvyn cht 20K ohm Vaoit-

age Divider, accuracy 9 plus .01 Y, resistors tor
Divider connection as Wheaillﬂﬂt Bridge, plus O.center
uAmmeter. Plus exact Instructions, theory & oractica
chts, Divider & Potentiometer., You supply cheap bat.
teries for 3.figurc accuracy or standard ccii for 4
tigures. This Is » $1053.00 Test Set! 579 50
All for only B oo 2

STANDARD SIGNAL GENERATOR BARGAINS

=804 or LX:2: 743330 mc. AL, A2; oul- $1 79 50
put calibrated In microvoits: cheched OK 3
Navy LAE.2 brand new w/charts, graphs, cords, Hand.
hook. $20-1300 m¢ *1 m

60:2%00 pps. FOB San DieKo. only. . ... .

0.1% SORENSEN Line Voltage Regulator

25000 regul, against
load chanfes 0-3 hva &
Ilne chances 95.130 v,

ph 30760 cy; adj. out-
mn 110-120 v, holds to
0.1% . HMarm. less than
3%. Recovery .13 sec.
ReRularly $595 00 iess
spares. Ne w/spares

orik. Back: 385 §349 50

tlooozs s l-me except
230 t £ h {0 Iﬂ
V('lll n

#ob Los Angeles. ‘179 0
SOLA BARGAIN: 2 MVva
rmon., 1 ph.

ul! $5.125/190-250v
'Go Cy. QutPput 115.0v
::17 from O to 17.4 amps. Ntw,
ips !'oh Marrisburi, Pa., ont -t
Convert above for 230 v zx-r. ouwut wlm new

westinghouse Autotraniformer, 8 kva, 118: 45 00
230 v 50/60 Cy., foh Los Angeles. Add only.

R. E. GOODHEART C

Beverly Hills,

P. O. Box 1220-A

81


www.americanradiohistory.com
www.americanradiohistory.com

Service Industry News

F THE INDUSTRY'S next vear-end.

statistical run-down does not confirm
the fact that color TV is finally in full
orbit, this department will toss its crys-
tal ball into the trash basket. The ac-
cumulating evidence cannot be ignored.
While we have made color the main
theme of this department more than
once in recent months, the rapid suc-
cession of events involving different
segments of the industry commands
repeated attention. Significantly, these
events are unlike the false starts of past
vears, chiefly characterized by words.
Today we see impressive action, with
interested parties putting their dollars
on the line.

Set manufacturing is one frontier.
With Motorola’s announcement that it
will sell color receivers this fall (using
the RCA CRT, since its own picture
tube is not yet in regular production).
every major receiver maker is now in
the color market. What is more, it
seems certain that Motoiola will be fab-
ricating its own chassis. Just a few
years ago. whatever the label on the
cabinet, RCA was making all chassis.
Today Zenith also makes its own set. So
does Warwick, for marketing by Sears,
Roebuck under the Silvertone brand
name. (Incidentally Sears has expanded
its color line to five models. doubtless
reflecting public acceptance.)

Another firm undertaking its own
manufacture is Wells-Gardner Elec-
tronic Corp., the source for several
private-label brands including Airline
{ Montgomery Ward) and Western Auto.
Thus there are at least five domestic
manufacturers in actual production.
Add to these the domestically sold Del-
monico receiver, made in Japan. Fi-
nally, consider the recent statement of
L. C. Truesdell, president of Zenith
Sales Corp., to the effect that color
sales are “‘very satisfactory—better
than we had anticipated.”

More Color Picture Tubes

The evidence is not confined to set
making. Until recently, the only avail-
able picture tuhes have been those made
by RCA. Considering the substantial
tooling costs for CRT manufacture,
others have held off pending assurance
that demand will be significant. The
Rauland Corp., a Zenith subsidiary that
makes monochrome picture tubes, is
putting several million dollars into an
expansion program. As one result, Rau-
land expects to become a supplier of
color CRT's early in 1963. Sylvanria’s
plant in Seneca Falls is also reported
as running off some three-gun picture

82

tubes, with an eye to swinging into
regular production. Sylvania is also said
to be kecping an open mind with respect
to different color-tube versions.

Meanwhile Motorold and National
Video, a CRT manufactuyer, arc hope-
ful about the former's design for a rec-
tangular. 90-degree configuration, Al-
though Motorole is going ahead with
the RCA tube rather than waiting for
production of its own version, it stands
ready to drop in additional models as
soon as the recctangular type is avail-
able.

In the meantime, RCA is not resting
on its laurels. A new CRT, retaining the
round shape but with deflection angle
increased to 90 degrees, will be avail-
able as 1963 opcns. Its shorter depth
(by six inches) will cut cabinet bulk
substantially. Neck diameter. now two
inches. will be narrowed by more than
half an inch to improve deflection effi-
ciency. Another indicated bencefit is even
greater increase in brightness over that
achicved last year with high-efficiency
phosphors. A rectangular shape is also
reported in the works, but not expected
soon.

Nor are variations of the thiree-gun,
shadow mask design the only ones to be
reckoned with. For years, champions of
the single-gun Lawrence tube have
been saying that it is “ready.” needing
only someone to undertake production.
With no takers herc, a leading Japa-
nese firm has been licensed for manu-
facture. As expericnce has taught us.
an electronic suecess in Japan is soon
felt here.

NATESA-ESDA Squabble

Bevond those noted in this space last
month, no direct statements are in our
hands at this writing. from the parties
involved. concerning expulsion of the
Electronic Service Dealers Association
of Western Pennsylvania from the Na-
tional Alliance of Television & Flec-
tronic Service Associations. However,
Frank Teskey. cditor of the “Hoosier
Test Probe” (IESA of Indiana), offers
some interesting conuments.

First he states that the conflict should
not stop any group now considering
NATESA membership from joining.
One reason he gives is that NATESA
js. in effect, the national voice for the
service industry, whether non-member
groups like the fact or not. Another
reason is his belief that NATESA ma-
chinery remains essentially democratic.
As a regular participant in the nation-
al’'s annual conventions, he insists that
problems and conflicts can be brought
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into the open without obstruction. He
urges that this be done through more
aetive participation in the organization.
Indeed, he appears to have some issues
to raise himself.

As to the ESDA battle, he has
launched a series in the “Probe” on this
and other controversial matters. The
first two installments cdocument the
ESDA side of the story. From this it
appcars that the dispute centered about
a group of service dealers in Pittsburgh
ithat NATESA wished to be acceptcd as
ESDA members, despite conflict be-
tween the dealers and ESDA leadership.
After a period of negotiation without
tangible results. the Executive Council
and the Internal Affairs Committee of
NATESA acted concurrently to “with-
draw recognition as a NATESA afliliate
from the group commonly known as
ESDA of Western Pa.” Leaders of the
ousted association charge that expul-
sion in this way, not provided in the
NATESA constitution or by-laws, is
arbitrary, illegal, and indicative of un-
warranted meddling in the affairs of the
local. They want a full hearing hefore
a broader body, such as the annual
directors’ meeting or national conven-
iion.

We assume that Teskey will follow
up with documentation for the other
sicde. as we intend to do when we have
it.

Advertising Deception

As “TSA Service News' (TESA-King
County. Wash.) points out, many peo-
ple feel that price advertising inclines
to be misleading almost automatically
when it concerns any service, as distin-
guished from a commodity. A product,
such as a pound can of branded coffee,
is the same wherever it is sold, so legiti-
mate price comparison is possible. A
service is intangible. Thus the $7 house
call offered by one man may be a much
better buy than the $4 fce another man
commands. Aside from the quality of
service, price ads say nothing about how
much time is included in the fee, what
work is included or excluded, and what
the basis is for extra charges. Yet the
$7 man suffers, perhaps unjustly, in a
necessarily superficial comparison based
on price aione.

Taking this view into account, the
Legislature of the State of Washington
has passed a fairly stiff law concerning
false and misleading advertising. Under
it, an ad need not be considered only
on the basis of what it says, but also on
what it fails to disclose in the way of
pertinent facts that might mislead the
reader. In other words, a price ad that
does not reveal all terms and conditions
may thereby viclate the law. Violations
are punishable by fines and jail sen-
tences.

One of the law's provisions relieves
newspapers and other media from re-
sponsibility for such ads if they are not
aware of the deceptive content. This
can work in either of two ways. On the
one hand. it is unfair to punish an inno-
cent publication. On the other, a greedy.
newspaper could relax its former vig-
ilance over the advertising copy it ac-
cepts.
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New Motorola TV Design
(Continued from page 37)

requirements from getting out of hand.
Both of these measures, employed here
in a 95-degree system, substantially re-
duce the demand made on the sweep
output tubes.

With the low level of maximum
available “B+,"” this still leaves quite a
bit to ask [rom conventional output
tubes. The screen grid of the horizontal-
output stage. for example, has only 125
volts applied to it. The problem is solved
here with new, specially developed, high-
current types. The 27GB5. used for hori-
zontal output. can handle 200 ma. This
is impressively higher than the figures
we are used to seeing for such tubes in
a characteristics manual.

The high-voltage supply is conven-
tional, puiting out 17kv. Although we
are accustomed lo second-anode voit-
ages of 20kv. these days, the 23DAP4
permits some reduction without sacri-
fice of brightness or spot resolution. A
variable inductor in series with the hori-
zontal winding of the yoke permits con-
trol of width.

Another high-current pentode, the
15CW5, is used twice in the receiver.
Capable of delivering 50 ma. with volt-
ages available in the receiver, it serves
as vertical-output tube. It is more than
adequate to provide audio power to the
speaker, for which another is used.

There are other points of interest in

the circuit. A 9A8 triode-pentode serves '
as sync clipper and sine-wave hori-

zontal oscillator. With a pair of semi-|
conductor diodes serving as the phase |
detector, a single vacuum tube is re-

quired in this part of the circuit, help-l
ing to keep the tube complement down.

The two sections of another 9A8 serve |
as gated a.g.c. amplifier and externally

adjustable noise inverter. Still another |
tube of this type provides the audio i.f.

stage and one half of the vertical multi-

vibrator (the other half being the verti- |
cal output tube). A 6DT6 provides
quadrature detection for audio.

The short neck-and-gun design of the
CRT offers still another advantage. It
permits the use of a shallow cabinet
(Fig. 4) for housing. This has been an |
important consideration to the prospec-
tive set buyer since the advent of the
wide-angle picture tube. Finally, a
sealed gasket is used between the face-
plate and the safety giass, providing the
advantages of using bonded-on glass
without the cost increase entailed by
that practice.

Time alone will tell what degree of
success the designers have achieved in |
their goal. In any event, the problem has |
been approached with intelligence and,
at the very least, a good degree of ac- |
complishment can be conceded at the
outset. We may assume that this is not
Just another “stripped” design. l

Are TV design and pricing, as a re-
sult, entering a new phase? As sets
reach market in the year ahead, they
will answer the question for us. A
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Cryogenics
(Continned from page 26) I

have no resistance, a very small wire
could easilv carry a tremendous cuirent,
creating magnetie fields of nndreamed of
strengths. There would be no heat proh-
lems, since there would be no dissipa-
tion of power across a zero resistance.
Even better, once the current was flow-
ing, the loop could simply be made con-
tinuous. With zero resistance, the
current would continue to circte and the
magnetic force would persist indefinitely
with no turther expenditure of energy.
The small amount of power needed to
run the crvostat and keep the magnet in
a snpercondncting state would be negli-
gible, compared to savings in power
which would otherwise be used to oper-
ate the magnet.

There waus only one problem. As the
crvotron illistrates, superconductivity is
destroved by a magnetic field. If an elec-
tromagnet produces a strong enough
ficld to be useful, it quenches its own
superconductivity.

This was the state of affairs until . E.
Kunzler of Bell Laboratories set to work
in 1957 to determine if there were any
superconductive allovs in  which the
“critical field”"—the magnetic field
strength at which superconductivity is
destroved—was high enough to be useful
in an electromagnet. Among the allovs
he tried was niobium-tin (Nh:Sn). An
ingot of the material remained super-
conductive in a magnetic field at the
astonishing level of 88,000 gauss. (Bv
comparison, gigantic scrap-metal-lifting
magmets as big as an automobile and
which weigh 20 tons, have strengths in
the range of 25,000 to 30,000 gauss.)
Eighty-eight thousand gauss was as high
a strength as Bell Labs could produce
with its biggest rescarch electromagnet.
Furthermore, at that field strength, the
allov would carrv currents up to 3000
amperes per square centimeter. Qbvi-
ously, such material could be made into
an electromagnet of fantastic strength.

But there was one other difficulty.
Niobium-tin is so brittle that Bell met-
allurgists were 1mable to draw it into a
wire suitable for magnet winding. Their
solutions to the problem: pack a quarter-
inch tube of niobinm with a mixture of
powdered niobitra and tin. Draw it into
awire .015 inch diameter with the pow-
dered metal mixture still inside. Wind it
into a solenoid, heat it to 1000° C. At
this temperature, the niobium and tin
powders fuse into the proper alloy.

To their delight, Bell scientists found
that the metal made this wayv had even
better magnetic properties than it did in
ingot form. In an 88.000-gauss field, the
new compound could carry a current
densitv af 150,000 amperes per square
centimeter, over 30 times the current
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density of the ingot material. And al-
though there is no present equipment
capable of measuring it, calculations in-
dicate that the material will remain
superconductive up to or perhaps even
in excess ol 200,000 gauss. Bell Labs
savs the problem now is to design a
magnet which will be strong enough to
generate such a field without tearing it-
self apart.

Super-Strength Magneis

Masers and traveling-wave tubes,
which require strong magnetic fields for
their operation, will be able to operate
at much higher frequencies—and thus
over broader bandwidths—with the
stronger magnetic fields. (The maser, by
the way, is another ervogenic device. [t
doesn’t operate at all until cooled to
within a few degrees of absolute zero.)
Scientists will have opened up to them
a whole new field of research involving
the phvsics of super-high magnetic
fields. At present, only a few companies
can afford the tremendous machines like
Bell Labs" 88,000-gauss wunit. (It fills
severial rooms, consumes 1.5 megawatts
of power, and requires thousands of
gallons of cooling water per hour.)

The supermagnet may lead to a break-
through in the field of nueclear fusion—
harnessing the power ol the hvdrogen
bomb. Scientists think they know how
to sustain tusion, but there are many
practical problemns. First, the tempera-
ture must be maintained at abont a mil-
lion degrees to sustain the reaction, The
reaction, then, must be contained in a
“magnetic bottle”—a powerful magnetic
field.

Until now, there has heen no way of
producing a sufficiently intense, per-
sistent fiekd. Besides, it has been calcu-
lated that if a method of generating it
by conventional means were developed,
most of the energy produced by the
fusion would have to be used just to
maintain the field. Superconductive

magnets may be the answer. Once the
field is established, no further power
will be required to keep the super-cur-
rent coursing endlessly through the
supermagnet. The only power required
will be that needed to maintain the re-
frigerative svstem, a negligible amoumnt.

More Powerful Microscopes

Scientists inav soon actually see atoms
with a powerful new ervogenic micro-
scope hundreds or perhaps even thou-
sands of times more powertul than
todav’s best instritments, The resolution
of present-day clectron microscopes is
limited by the fact that the maunetic
lines of force which form the “lenses”
of the units are hard to control. Fig. 5
shows how the lines spread into um-
wanted patterns.

Cryogenics may supply the answer to
this problem. Superconducting metals
are opaque to magnetic lines of force.
By covering the focusing coils with
superconducting shields, the lines are
confined to more exact paths se that the
magnetic lens can be shaped more pre-
ciselv and the magnification increased
substantially.

Frictionless Motors & Bearings

The magnetic opacity of supercon-
ductors makes possible the old dream of
completelv frictionless bearings. Fig. 6
illustrates the principle. As the weight
of the disk presses down over the coil, it
compresses the magnetic lines of force
into a2 much smaller space. Finally, they
are dense enough to support the weight
of the disk. A superconducting gvro-
scope has alreadv been built using this
principle. A superconducting ball which
becomes the rotor of an electric motor
floats in a magnetic field in a vacuum.
With friction eliminated, no friction
errors are introduced and the gvro is
from 10 to 100 times more accurate than
conventional models.

There seems to be no reason why
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HOUSING

SEALED
H/LEAD-IN Fig. 7. Cutaway show-
ing design features of
cryogenic gyroscope un-
der development by
G-E. Promising accuracies
many times greater than
conventional gyros, it feo-
tures o rotor designed for
rotatian at high speed
inside a vacuum. Su-
perconductivity induced
by temperatures near ab-
solute zero makes pos-

MQOTOR WINDING

sible suspension of the
rotor solely in a
magnetic field. Elimi-

nating mechanical bear-
ings, the electric losses and
friction are reduced so that
they practically disoppear.
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completely frictionless bearings, such as
those shown in Fig. 7 couldn’t be built.
The difficulties of keeping such bearings
at temperatures within a few degrees of
absolute zero are many, of course, but
these are engineering matters which
could be solved in any applications
where the savings would be great enough
in order to make the engineering worth-
while.

Many Other Uses

Literally dozens of other jobs have
been suggested for cryogenic devices,
some of which are under construction.
Infrared detectors, for example, are far
more sensitive when operated within a
few degrees of absolute zero. Heat-seek-
ing missile detector satellites, such as
“Midas,” must depend on such detectors.
The big problem has been to design a
cryostat (a super-low-temperature re-
frigerator} with the necessary perform-
ance characteristics which is still small
and light enough to be included in a
satellite. Although the exact status of the
“Midas” program is secret, several com-
panies have already demonstrated units
which apparently meet all the qualifica-
tions.

Superconductive resonant cavities for
microwave generation have already been
built. Since electrical resistance is zero,
almost infinite “Q” (probably in the
millions) can be obtained. In addition,

at near absolute zero, such a device’s
dimensions remain extremely constant.
The accuracy of the output signal con-
sequently approximates that of the
atomic clock.

Since current circulating in a closed
superconducting ring remains absolutely
constant, the magnetic flux it creates can
be used as a standard against which to
measure unknown values of flux with
great accuracy.

Power Generation

Much of the electrical power gen-
erated today never does any useful work
at all. It is dissipated bv the resistance
of conductors. This IR loss may be com-
pletely eliminated in most of the power
distributing and generating networks
some day by making much of the system
superconductive. Although there are
formidable engineering problems in-
volved, several approaches to such a svs-
tem have already heen suggested. Super-
cold liquid gases could flow through the
hollow conductors in the stator of a gen-
erator, for example, allowing the unit to
produce far more power. Low-resistance
coaxial power transmission cables—also
intemally cooled—might transmit the
power generated more efficiently. Power
transformers could be improved substan-
tially by making one of the windings
superconductive. This wiring could be
made of ultra-thin printed ecircuits and

Now * o

. AT LAST YOU CAN SAVE ON FAMOUS MAKE

yet carry a full load of current. This
would reduce the mass of material to be
super-cooled. These applications prob-
ably depend on the discovery of alloys
which become superconductive at much
higher temperatures than today’s known
superconductors.

A professor at the Illinois Institute of
Technology has suggested a novel cyro-
genic approach to powering vehicles.
According to his idea, a massive circu-
lating current would be trapped in a
closed-circuit superconductive inductor.
This circulating current could then be
tapped and used to run an electric drive
motor.

He calculates that a superconducting
wire with a current-handling capacity of
100,000 amperes, formed into a 1-henry
inductor, would store 1390 kilowatt-
hours. Using a 200-horsepower electric
motor operating at 75% efficiency, a car
or truck could run at top speed for seven
hours.

Cryogenics is having a profound effect
on the field of electronics. The few de-
vices now operating—masers, a super-

magnet, cryotrons, and other devices, all

of which will seem unbelievably cr ude in
a few years—are only indications of
things to come. As a General Electric
researcher put it, “The present stage of
this work is about where electrical tech-
nology stood during the last half of the
19th Century.” A
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3A2 1164  6ACT 1:69  GRRAA 1.27  6J3GT 148 JODE? 1.19  14Bg 1,06
3A3 1.15 BAF 1A 1.40 BRBS! 1.29 BJEA 03 1CY7 1.18 14N7 .99
BALS 85 BAGS 85 6BU 9B OKROGT ETEET 5 14 100
aAU6 75 GAH4GT  1.15 6BY3GA 1.3 GK7GT .69 y 174 94
ve -30  8Al6 1.60 0BzY .78 OL4GB 2’89 AFS 17 1.47
3BNE .88 B8AK3 1.40  8BZ7 1.40 6344 ah D), 1719
anze 175 GAL 84 6C4 84 BSATGT .43 19 21y
FREE Fa- a 1D GANBA 1.19  6CB3 .19 63C7 1.23 19T 17
we TUBE 3DKé 98  8AN 1.39 C 13 73 OSKIGT 1.34 25 1.27
mous Make aQ4 1.2 BAQSA .69  6CDBGA 99  6SLIGT 1.19 1.99
of our choice 3v4 (83 8iAQ8 ECS 1.10  8(G7 85 d3N7 Bl 25 79
e Up TO 4BCS (82  BASH 85 8CGB 3  OSQTGT 1.36 > .81
(Lus! Pric i 4BQTA 1.47 BAS8 1.3% oCL8 23 6T4 1.89 17
p) with Every 4828 '35 GATBA 1031 8CLRA 0 eTsAa 113 %5
ore Tubes 4EHT 1.33 GAUBA .68 8CN7 (10 BUNA 1.04 4 a1
morm ] SAMS 1.24 B8AUBA 119 OCKT 39 6V3A 1.30 [} 30
purchased 5ANS 1.40 6AVSGA 19 6CQs 110 GVHGT 74 ‘o3 Nt
5AQ5 75 BAVE 57 6087 1.03  BW4GT 79 49 12460
SASiA 80 BAWBA 1.30  6CU6 1.49  6WEGT ] 08 75
ool SATB 1.13 6AX4GTB 8O BCLUS 1.39 X .83 .21
5BR8 1.27 6BAG 9 HDAIA 19 68X 1200 136U .80 2,99
4 1.10 SRBABA k4 TA -59 12CU8 1.49 1.49

SPECIAL OFFER ..,
For Limited Time Only!

Money Cheerfufly Ref unned wmnn Five (5) Days, i1 Not cumaletel
FRE OROERS OF %5 OR MORE IN
23¢ Handllng Charge requlrta oh any order less than $S. Send 25% deposit on C,0.D.’s.

E POSTA ON

proximate postage with Canadlan and foreign orde
NO MINIMUM PURCHASE REQUIRED . You

TANDARD BRANDS TUBE COMPANY

HARRISON, NEW JERSEY
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GEY THESE LOW PRICES ON ANY QUANTITY YOU BUY!

HU. 4.-9848

Satistied!

USA AND FTERRITORIES.
Send ap-

EW'I

Dept
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New Products
and Literature for
Electronics Technicians

Additional information on the items
covered in this section is available
from the manufacturers. Each item
is identified by a code number. To
obtain further details, simply fill in
the coupon appearing on page 96.

WIDE-BAND SCOPE
Sencoure, Inc, has just reicased a completely

new wide-band oscilloscope, the Model PS120,
which has been especially designed with the needs
of teclmicians, engineers, and service personnel
in mind.
I'he insttument will accurately repradnce any
waveform fram 20 ¢ps to 12 me. The 37 extended-

view scope las only two major controls. Theve
is an antomatic range indicator on the vertical
inpnt control which enables the direct reading
ol peak-to-peak voltages. \ standby position on
1the power swiich adds hours of life to the CR'T
and other tubes.

AUTOMATIC EASEL
2 Eascl-Matic Binder Co. has issued an awnto-

matic casel visual aid which has been specif-
ically designed as i service aid in 1he electronics
field. Technicinns can nse the new unit 1o enable
them 10 vead detriled schematic diagrains at eye
level, or to bring dia charts, tube replacement
and interchangeabitity  charts, amd price lists
within range for easy relvrende
The standard casel or Qip-over model is avail-
able in two sizes: 8¥4"x117 and 117x 14”7, Tr comes
in 17 or 1147 ring capacily, any spacing, and is
made of virgin viny! for durability.

DIODE TESTER
3 Trans Electronics Division is marketing its

Model DT 928 diode tester which provides
Iaboratory accuracy in a regulated eurrent source
for testing semiconductors devices,

Ihe instriment measures forward carrent char-

acteristics with the accuracy demanded for ve-
search and development work and for instrument
maintenance and tepair. Meter range is -3 amps,
A G-position rotary switch setecis milliamp ranges
of 0-10, 30, 100, 300, 1000, and 3000 ma. Tele-
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phone-type lever switChes sclect voltmeter ranges
of 0-1 and 0-3 volis d.c. The unit provides linc
amd load regulation of 0.1%; ripple and noise is
0.2% maximum.

MINIATURE I.F. TRANSFORMERS
Stancor Electronies, Inc. has added two new

series of miniature top-tuned i.f. transform-
crs to its line. The 24 units are currently
available for immediate delivery.

Mhe RTC-9284-RTC-9295 scrics has hollow
hexagonal-hole cores, permitting either double
or single ended tuning. The transformers arc
moimted with unique snap fasieners pernunently
attached te lie shiclds, providing a positive
ground connection without an extra soldering
operation. Incinded arve 262- and 455-kc. iuput
and output units, a 4.5-mc. input and interstage,
and a 4.5-mc. ratio delector. A second series is for
the same applications but is equipped with
ground lugs designed for printed-circuit boards.

PORTABLE MAGNETOMETER

Farster/ Hoover Elecironcs, Inc. 1s now mar-
5 keting a lightweight. portable magnetometer
for measuring .c. magunetic ficlds. Fully tran-
sistorized. the instrument respowds to such mag-
neiric liekls as the siray hields of d.c. equipment
and the maguetic ficld of the earth and its fluetua-
tions. It has many applications in the ficlds of

geophysics, magnetic investigations, and the non
destrnciive testing ol magneric materials. bt can
alsp be nsed for degaussing and for the derernnina-
tion of the amount of residual liekd renining
in a piece afier demagneriztion.

The Model MF-5000 measures 1234 x 834%™ x
7V4” aud weighs 15 pounds. tt will operate from
1H0-volt power lines or {rom a 1echargeable
batiery.

WELDING CALIBRATOR
Raytheon Company's Commercial Apparaius

and Svstems Division hag jnst innodaced a
welding calibrator that will" measure (he ouiput
of any precigion welding system, The new device
reads pulse amplitude and  length acenrately
within 1% 10 set up a welder or 10 match the
outpuis of varioas welders on a production line
and 1o insure consistent repeatability of welds.

I'he calibrator can be used 1o indicate polarity,
detect drift in welder output i indicate nec
essary correction. and 10 delermine weld energy
for use in isosirength diagram fonmutation. Ap-
plicable 10 a.c. or d.c. welders of any make. the
Model 2.250 is Tully transistorized and portablce,
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operating from cither 110 volts a.c. or its own
self-contained batteries.

MINIATURE GLASS TRIMMERS
Corning Elecironics Components has de-
veloped a line of hermetically sealed minia-

ture glass (Fimmer capacitors for nse in severe enr
vironments. Ideal applications are where the
trimnter interior must not be subjecied to mois-
turc in uses such as potied circuits or airhorne,
missile, and satcllite electronic systems.

Fixed cavily tuning is smooth and lincar. ac-
cording 10 the conpany. with a change in capaci-
tance of only .4 ppl. per turn. Capacitance ranges
of four models. each available with pancl-mount
or printed-circuit hardware, are 1-4.5, 1-8.5, 1-12,
and 1-18 upf.

SCANNER CR TUBES
Svivania Eleciric Preducts Inc. has added
8 wo new flying-spot scauner CR tubes to its
line of special types for industrial and military
applications.

The tuhes, designated 5DKPIS and 5DKPIG,
are 5”7 rownl glass types featurving alwminized
screens, magnetic deflection. magueric fucus, amd
high resolution. They can be supplied with other
phespliors including #4. PIL, and P24, The
tubes are designed 10 operate at a iypical anode
voltage of 8000 volts d.c.

CAPACITANCE CHECKER
Jackson Elecirical Insirnment Company is

marketing a new widc.range capacilance
checker. the Model
69!, featuring a low.
voltage bridge for
testing electrolytics in
transistorized cirenirs.
The instrument
uses color-coded range
push-buttons with
maiching scale colors
for casv selection. lis
four ranges test capac-
itv from 10 uuf. to
1000 uf. Graduated
leakage tests for both
polarized and unpelarized capacitors are possible.

TRANSISTOR MOUNTING PADS

Regan Plastics Company has receatly intro-

]U duced a new line of injection-molded plastic

transistor mounting pads designed to climinate

the difficulties encouniered in mounting transis-
tors on eiched circuit boards.

The pads provide stable mounting for all

JETEC #12 and #30 1ransisior cases since (1hey

are elevated on four integrally motded feet. nin-

ELECTRONICS WORLD
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LIVELY READABLE HOW-TO BOOKS FOR THE
EXPERIMENTER AND ELECTRONIC HOBBYIST

THE ELECTRONIC
EXPERIMENTER'S
MANUAL
by David A. Findiay

The ABC's of electronics experimenta-
tion and project construction are pre-
sented in this book in such plain
language and in a style so easy to read,
that anyone will become absorbed from
the very first chapter. The projects ad-
vance from the simple to the more ad-
vanced. Through these pages the reader
will acquire the knowledge and skill to
turn out his own short-wave receivers,
intercom systems, transistor radios, etc.
169 pages, 170 illustrations. $4,95

VACUUM-TUBE CIRCUITS FOR THE
ELECTRONIC EXPERIMENTER

by Julian M. Sienkiewicz

How many times has the experimenter wanted a diagram of a basic
vacuum-tube circuit which he could use as a guide in building some
practical electronic device? At last, in one book, he can find all the
basic diagrams, schematits, and other vital information on vacuum
tubes and their circuits. One hundred vacuum-tube schematic dia-
grams, plate-characteristic curves, simplified schematic diagrams,
test circuits and other selected illustrations supplement the infor-
mative text to make this new publication one of the most useful
and informative books available for the rapidly growing legion of
experimenters and electronics hobbyists. 192 pages, 100 illustrations.

$4.95

CLASS D CITIZENS RADIO
by Leo G. Sands

The first and only book to be published in this im
portant and rapidly expanding field. Leo Sands, au-
thor of almost 500 technical articles and 4 books,
gives complete information on this important com-
mercial class of radio and explains just what Citizens
Radio service is and what are its many applications.
Many illustrative circuits are shown and there is a
special appendix of FCC rules and regulations. 181

pages, 72 illustrations. $4.95

COMPUTERS AND HOW THEY WORK
by James D. Fahnestock

A solid and acclaimed introduction to this ever-ex-
panding field. A completely understandable and
comprehensive study that describes in clear and pre-
cise terms computer principles, manufacture, opera-
tion and maintenance. Provides a solid foundation
for the study of computer techniques. Discusses
computer memories, flip-flops, programming, etc. The
113 special illustrations provide a visual explanation
of computer operation and principles. 228 pages.

$4.95

USE THIS HANDY ORDER

ELECTRONICS BOOK SERVICE—A. S. Barnes & Co. Inc.
151-51 Seventh Avenue, Whitestone 57, N.Y. EW 4A

Please send me the books | have checked below:

1 enclose $ [You pay all postal charges.) [[] Send C.0.D. (I pay charges)

|

|

|

|

|

|

: —_-copyliest VACUUM-TUBE CIRCUITS FOR THE ELECTRONIC EXPERIMENTER $4.95
| ——copylies) CLASS D CITIZENS RADIO $4.95

| __copylies) COMPUTERS AND HOW THEY WORK $4.95

} —copylies) THE ELECTRONIC EXPERIMENTER'S MANUAL $4.95

|
|
|
|
|
|
I
’

NAME _ = —

ADDRESS_ ity IONE STATE

It I am not fully satisfied I can return these books in seven days for a tull
and prompt refund.

July, 1962
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ELECTRONICS WORLD HAS

[y

A BUYER FOR YOUR USED
EQUIPMENT OR COMPONENTS!

The 245,000 purchasers of
ELECTRONICS WORLD are al-
ways in the market for good
used equipment or compo-
nents. So if you have some-
thing to sell, let EW readers
know about it through our
classified columns. It costs very
little: just 60¢ a word, includ-
ing name and address. Mini-

mum message: 10 words.

i Martin Lincoln

| ELECTRONICS WORLD
! One Park Avenue

! New York 16, N. Y.

1

For
further
information
write:

ENGINEERING A DEGREE IN
SXi 27 or 36 MOS.

Fad

SCIENCE

el L U |
B.S. degree - 36 mos, = B.E, degree - 27 mos.
Accclerated year-round Program prepares for early
employment in fleids of Science and Enginecering.
Regular 4-year program for B.S. Degree completed
in 38 months. special engincering degree program
in 27. Classes start - July, Scptember, January.
March. June. Quality education. Graduates employed
from coast to coast. Government approved for vet-
eran training. Students from 50 states, 40 countries
20 buildings: dorms. gym. Campus. Save time an
money. Earn board while studying. Write for catalog
and compiete information. A
972 E. Washington Blvd., Fort Wayne 2, Indiana

NDIANA TECHNICAL COLLEGE

a8

imizing surface irregularities of the board and
allowing insulating air space.
Six sizndard verstons are in production with

specials available on a custom basis.
[ Precision Apparatus Co., Inc. is now in pro-
l]] duction on the Model P-25 transistor radio
battery climinator and battery charger.
| The I’-25 climinates
the need for batteries
in transistorized
equipment under test
and during repairs. Tt
also  simulates  weak
baltery conditions
during servicing and
supplics  adjustable
d.c. voliage, cominu-
ously variable. fromn
0-25 volts d.c. and up
to 100 ma. d.c. It also
provides an mutonttic
center tap for aran-
sistor radios with no
output transforiners
' and includes a *+ 1.5
volt d.c. fixed tap for convenicnce in servicing.

BATTERY ELIMINATOR/CHARGER

TRANSISTOR TESTER

GC Elearonics Company has developed a
] compact transistor tester which is being
warketed as the Model No, 36.560. Capable of
testing “p-n-p.” Cmepn,” power transistors. di-
ades, and semiconductor rectifiers. the vinit meus.

res 537x 57x 1787 and weighs only 134 pounds.
The ¢ircuit includes a wide-angle meter. vhree

| 1es18 (shorts, leakage, gain), transistor socket for

| “out-of-circuit™ testing, and zero adjusument on

the meter. An “off * swiich eliminates possible
battery andfor meier damage through accidental
shorts.

HI-FI—AUDIC PRODUCTS

NEW 12-INCH SPEAKER
lHartley Prodncs Company has just released
]3 a 12-inch speaker as its Model 312. Featuring
a castalominum frame, the new speaker has a
534 poutid Alcomax 1l magnet with 16,000 lines
per Sqllﬂl'c centineler.

The full-tange polymerized cone has a dou-
ble “U” cloth suspension. The cncapsulated
voice coil has an impedance of ohs.
hemispherical dome scrves as the high-frequency
propagator for wide dispersion. Response is 20
to 20.000 cps. The cabinct is of oiled rubbed
walnut

A\  10-inch 310. is also

version, the Model

| available with a frequency response from 25 10

20,000 cps.

MULTIPLEX ADAPTER
Dynaco Inc. is now olfering a multiplex
]4 adaprer, FMX-3, to complement its FM-1
taner.

The new multiplex integrator is designed 1o
fit all “Dynatuners” and can be wholly contained
on the tuner’s chassis. Aulomatic in operation.
the FMX-3 provides identical mono signals from
both channels or 30 db of stereo separation if
the station is broadcasting sicreo. A stereo broad-

www.americanradiohistorv.com

cast automatically announces its presence on
the front-pancl “Stereobeam™ by lighting up the
woril “Stereo.” Complete suppression of SCA
carriers and a 38-kc. rcjection filter cliwminates
heats, whistles, and interference problems when
tape recording off-the-air. A dual velume con-
trol operates both channels.

Available in kit form. the FMX.3 can be as-
sembled in approximartely three hours.

BOOKSHELF SPEAKER SYSTEM
] Angloe American Acoustics Lid. is uow mar-
keling a compact bookshetf speaker sysiem
which features a British-maide speaker with a
frcquency response of 45-16,000 cps.
I'hese new systems are designed 1o perform
best with amplifiers from 8 to 50 waits. The

” hardened tweeter difiusion

oflers a
cone and an 8” high-compliance woofer with

Kent™”

I'he cabinet is
measures 24"

almost 4" conc displaceinent.
of solid  we nnfinished, and
wide, 107 high. and 97 deep.

The system is also available in an oil-finished
wilnut cabinet as the “Windsor.'

RECORD CLEANING DEVICE

‘l Grado Laboratories, Inc has recently in-

troduced its “Dustac”’ which cleans records
as they are being plaved. The unit is designed
to be mounted by means of a thread and wing
mut which seat in a ¥4” hole 10 be drilled in
the turntable. For those wawilling to 1mper
with their phonograph motorbeards. a snction
cup and cement are provided for mounting the
device.

I'he unit operates without fluids and is €leaned
by wiping the dirt off the velvet pad with the
fingers.

MULTIPLEX ADAPTER
]" Gronnnes, Division of Precision Electronics,

Inc. is now offering its Model M-i FM
sicreo multiplex adapter. Designed 1o be used

with any quality FM tuner, the unir connccts
1o the multipiex outpnt of the tuner and to the
auxiliary inputs of the amplifier.

The adapter provides full frequency response
and has a noise filter switch for fringe arcas. It
has a low-heat silicon power supply and is
without controls.

TAPE TRANSPORT
]8 Vega Electronics Corporation is now market-

ing a simple magnetic tape deck which
features conventional reel-to-recl design but in-
corporates a major simplification of parts to
minimize service requiremennts

ELECTRONICS WORLD
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The “AV

deck is presently avazilable only
withont electronics and in quantity lots for
language-lab installations and school clusstoom
nse. Features include constant-rape-tension  svs-
tem rather than head pressure pads: rvigid mount-
ing of 1he entire transport mechanism to a onc-
piece solid aluminum-alloy die casting top plate
for permanent alignment; dual speed: 14”7 wide
tape and 7” teel handling capabilities; plus flu-
ter and wow of less than 20% rans. # 7.5 ips
and less than .307% rans, @ 3.75 ips.

TRANSCRIPTION TONE ARM
‘| Thorens Division has just introduced its

RTD-128 siereo transeription arm for use
with 127 hi-fi turntables. Among the [leatures
claimed for this new unit are extremely low
inertia in both vertical and horizontal planc
complete  independence of  turntable leveling
due to precisc balancing and spring-applied
stylus force. 1esonance [requency well below 16
cps whth ordin pickups. and a precision cue
ing device integral with the armn which perits
lowering and lifting the arm withont touching
it

Over-all avm length is 1247, The arm it sup-
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July,

plied with a mounting board for usc on the
firm's Maodel TD-124 and 'D-121 tnnables but
will fit any standard 12” wrntable.

NEW MICROPHONE SERIES

American Microphene Co. has recently de-
2[] veloped the new 215 series of crystal and
cerantie microphones which feature quaiity per-
formance, anriactive design. and low price. The
crvstal unit detivers o frequency response of 40
to 8000 cps and an ouiput level of I db at
1000 cps. The cerawmic unit it rated at an output
level of 38 db at 1000 cps.

Housed in a high-impact polvsiviene casc,
the series i offcred with an optional “on-olf
slide switch and equipped with a five-foot single-
couductor shielded cable.

STEREO RECEIVER KIT
Allied Radio Corporation is now marketing
2 an all-new “audio center™ kit that combines
an AM-FM-multiplex stereo tnner with a 32-wat
stereo amplifier in o single unit
The KU-45 incorporates dynamic sideband

overmadulation . and
fringe-arca distortion while a.f.c. locks in the
FM broadcast signal and prevents drift

vegulation 1that  reduces

'he circuit featnves simple point-to-point
wiring method and a special prewired awdl pre
aligned FM “front assembly” assurcs gond per
formance, The kit comes complete with parts
tubes, wive. solder, and easy-lo-follow iustruc

Partial Listing Only . .

dal A
un [}
u o1

Is retu 1
I 3 (

e :

o ofer R :
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Foctory Used or Foctory Secand Tubes! TRU-VAC will replace FREE ony
tube thot becomes defectve in use within 1 year from dote of
ALL TUBES INDIVIDUALLY BDXED! CDDE DATED & BRANDED “TRU-VAC"

. Thousands Mere Tubes in Stock!

1 H 21
USERST BIZ 1)

tions. A built-in loop antenna for AM and a
folded dipole antenna for FAF ave also included.

MUSIC CENTER
2 Transis-Tronics, Inc. has recently intredluced

its Model 320 “‘Combination” which fea-
tres a record changer, siereo amplifier. and FM

multiplex tner housed in an oiled-walnut cabi-
wet measuring 147 high x 237 wide x 153" deep.
fhe instrumenm incorporates the firm's FALL
MX mmliiplex FM tuner. an all-transistor unit
which provides [requency responsc of 20-20.000
c I db and the $-15 stereo amplifier. The
record changer is seleciable by the buyer.

STEREO/MONOQ TAPE DECK
Eice Electronic Instrnment Co. Inc. has re-
2 lcased an improved version of its RPHYX
ape deck, Iransistorized stereo/moneo, four-

track nnit

Among the new [features are a professional
studio recording hysteresis-synchronous capstan
motor: two new take-up and rewind reel moiors;
cored-out steel capstan fywheel with all the
mass concentrated al the rim for improved flut-
er filtering: newly designed capstan drive belt;
antomatic end-of-lape stop switch; shock-absor-
bent helieal spring tape liftevs; and recording

level adjustiment during stop-stand by.

FREE BONusil Plasnc'

Allznme
purchase! Tool (99%9¢ regular
value) with every order
of $8.00 or more.

SPECIAL! 6CBs6 . 30¢ 6CQ8 . . g o .. .30¢
or4 3g4 6AC? 6AT6  6CF6 7 6v6GY TFB 12846 12V6GT

oza 354 6AF4  6AUSG CG? 6HEGT 6w4acT 7G7 12Ba7 12ZW6GT
1a7GT 3va 6aGS _6AU4GT 6CG8 7 6W8GT  THY 126D6 12X4

1B3GY 4BQ7A 6AMAGTGAUSGT 6CHE  6N7 4 INT 128€6 14A7°1287
LHSGT 4BS8 GAHG 6CL6  6Q7 6X5GT 707 12BF6 1486

Le 4BZ7 6GAKS 6GAVSGT 6CM6 634 6X8 757 12BH? 149

LG 4CB6 6ALS 6AV6 6CM & 6Y6G X6 12BL6 174X4

INSGT SAMB 6AMSB 6aws _6CN7 SSBGT  TAS X7 128R7 17D3

RS S5ANB GANB 6AX4GT 7 a6 7Y4 12896 19AU4GT

155 sa¥8 6AQ5 6GAXSGT 6CRE 7 7A7 7Za 128Y7 19B8G6G

1T4 SAVB 6AQ6 6BKS 6CS6 GSDIGT 7ASB 12a8 12ca% 19J6

1u4 SAZ4 GAQ7 €C57 SF5 784 12ABS 12CNS 19718

1us SBRA GARS 6BLIGT 6CUS  6SF7 788 12aD6 12D4 aa

1v2 SCCB 6AUT [ CUE 65G7 786 12aF6  12F8 25Z4GT

1x2 5J6 <88 6GQEGT 6D6 65H7 787 12A08  12FB 7

2AF3  S5R4 6BA6 BQ7 6DE6 _ 6SJ7 788 12476 12K8 33a8

2BNg STA 6BCS GBRB 6DGEGT 65KT 7€ 12aT7  12K7 3585 43
2CYS 5U4 6BCS 6B58 6DF 6 5 12aU86 12L6 35CS 3048
3AS 5U8 68D6 6BYSG 6E SN7GT 7C6 12AU7 1207 3Swa  50BS
3alS SV4G_ 6BE6 6BZ6 6FS sQ 7¢7 12avé L2RS 3525 socs
3au6 SV6GT éBF 6BZ7 6F6 6517 7ES 12aV7 12547 36 S0L6
38€S SXB8 6BG6G 6C 6HE 6Ta 7E6 12aX4GT 12547 38 56
3snG  5Y3 6BH6 6CAB 644 T8 7a4 MXL 12aX7 125K7 139,43 80
3BZ6 6A6 6BJ6 6J5 sUS TET 12427 125N7GT 41 84 /624
3CB6 6AB34  6ASS  6CD6G  6J6 6UB TF7 1284 12s07 42 11723

1-YEAR GUARANTEED TV PICTURE TUBES, These tubes are made only from new parts
ar:lclaum_atlerla{s, except for the envelope which is re-used.
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T'he unit is offered as a semi-kit with the tape
ransport asscmbled and tested and 1he elec-
tronics in kit form or as a completcly faciory-
assembled nnit.

WIRELESS INTERCOM

2 Fanon Electronic Industries, Inc. is now
marketing a  restyled line of intercoms
headed by the Fanon-Masce Model FW.40, a

wireless and fully transistorized unit,

By plugging the units into a.c. curreni out-
lets. the svstem is ready for instantancous use.
Because of its transistorized circuit. no warm-up
period is required. The intercoms are housed
in high-impact styrene cnclosures which are
functionzl as well as decorative.

FM-AM-MULTIPLEX TUNER
2 Lafayenie Radio Electronics Corporation has

recently  introduced a  moderately  priced

FA-AM tuner which includes multiplex facilities,
Designated the LT-78, the tuner has plate-
foliower output which permits remote connec-

by o

tion 1o the amplifier. The superhet AM circuit
features three i.f. stages. a.v.c., 8-ke. bandwidih,
and level control. ‘The FAL circuir has a 200-ke.
bandwidth. Foster-Seeley diseriminator. and a
frequency response of 20-20,000 cps. The a.l.c
is of 1the variable type for fine adjustment.
The instrumnent is housed in a gold and white
enclosure which measures 15”7 x 9%” x 5”.

CB-HAM-COMMUNICATIONS

CB TRANSCEIVER
2 Lafavette Radio Elecironics Corporation has
added he HE-20B 10 its lin¢ of CB equip-
ment.

The 5-watt-input, erystal-controlled ransmitier
may be operated on any eight of 23 channels with
the operating channel selected by a front-pancl
control. The superhet recciver section also has
cight erystal-controlled “'receive” positions and is
tunable over all 23 channels with a sensitivity of
I av.

The cirenit includes an effective squelch and
serics-gate noise limiter. An 87 meter with
switch permits measurement of incoming signal
strength and final amplifier wattage. The unit
comes with matched crystals for channel 9, push-
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to-talk  ccramic  microphonc  with  mounting
bracket, and built-in 117-velt a.c./I2-volt d.c.
power. supply for mixed opecration. A special
bracket allows simple mobile installation.

AMATEUR RECEIVER
27 Hammarhoud Manufacturing Company, Inc.

is now marketing an improved version of one
of its popular ham receivers as the HIQ-110A.
Featuring improved mechanical and electrical
stability over its predecessor. the new recciver is
a dual-conversion, 12-tube superhet with good
image vesponse rejection and high selectivity.
The circuit includes an accessory socket for
preamp or converter applications: an expanded
dial=14% 10 [48 mc. calibrations for use with
2-meter converters; and a 6-meter coax input for
rnpid shilt from v.h.[. o LI. operation.

TUNABLE TVI FILTER
Gavin Instruments, Inc. has imtroduced its
2 “Maverick IT7 50-me. tunable filter and out-
put power indicator which will be marketed to
the amateur and CB fraternity thiough electronic
distributors.
Designed for stations in the 35.54 mc. range

with TV interference problems. the tunable
feature assures optimum impedance maich be-
tween transmitier and antenna, minimizing mis-
match and power losses due to s.w.r

The meter is directly calibrared in watts out-
put from 0-50 and 0-400 wart ranges. The filter
will handle up to 400 watts plate input with less
than -db loss and at least 35-db harmonic at-
tenuation.

TWO-WAY RADIO
2 Dare, Inc. lias entered the growing FM radio
communications field with Iis “Darector

series of two.way radio equipment operating in
the 148-175-me. range.

The circuit features nuvisiors, has a selectivity
control by means of an 8-section crystal filier,
and includes a high-gain antenna for mobile ap-

plications. Available in cither under-dash or
trunk-mounted siyles with the speaker enclosed
in the remote-control head. the new units can
be had with either 40 or 75 watt output. The
mit also offers the unique option of two-channel
opcration with up to 24.auc. separation between
the channcls,

IGNITION NOISE SHIELD
Hallett  Manufacturing  Cempany  is  now
3 offeving a new, comprchensive mechanical
ignition shiclding system to protect mobile radio
users from communications-degrading ignition
noise and interference.

Known as the “Signal Saver,” the new unit
blankets both conducted and radiated noise.
Features include snap-on plug shields, braided
metal high-tension cables, a shielded distributor
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cap which clips into position, and a coil en-
closure. All eomponcnts are corrosion protected
and wcatherproofed.

MANUFACTURERS’ LITERATURE

CARTRIDGE REPLACEMENTS
3" Sonotone Corporation has just issued a

newly revised phonograph replacement man-
ual which lists the complete line of the com-
pany’s cartridges which can be wsed as replace-
ments for original-equipment pickups.

The manual lists 1200 models of pliono car-
tridges made by 33 manufacturers with the cor-
rect Sonotone replaceinent for each model. The
booklet also carries a replacement needle guide
and a brief tisting of the firm's other audio
products.

INDUSTRIAL KIT CATALOGUE

2 Heath Company has asseinbled all of its
3 clectronic lab and test instrument kits into
a single 24-page cataloguc for the convenience
of industrial users in all categorics.

Among the products listed are iest meters,
analog computers, oscilloscopes. intercom  sys-
tems, amplifiers, walkie-talkies and similar elec-
tronic equipment. Each item is priced, illustrated,
and described in precise detail. One especially
valuable feature is an estimate of the time re-
quired to assemble cach kit and the degree of
technical know-how required of the construcior.

MAGNETIC HEADS
3 International  Electre-Magnetics, Inc. has
just issned a folder containing typical con-
figuration and specification considerations for
magnetic heads for professional and nstru-
mentation purposes.
The new publication also lists specifications
for high-frequency heads.

PANEL METERS
Idcal Precision Meter Co., Inc, has issued a
3 comprehensive catalogue covering its line
of pancl mecters for a wide variciy of applica-
tions,

Complete specifications are given on d.c. mil-
liammeters. d.c. voluncters, d.c. ammeters, d.c.
microammeters, .¢c. millivoltmeters, a.c. mil-
liammeters. a.c. volimeters, a.c. microammeters.
volume level and db meters. all offered in an
extensive range ol clecirical characteristics and
various housings. Dimncusional drawings are in-
cluded for cach type to assist the design engineer
in specilying the correct unit.

SLIDE MECHANISMS & ACCESSORIES
35 Jonathan Manufacturing Company has

issued a 20-page. two-color catalogue cov-
cring its line of precision ball-bearing  slide
mechanisins and  xccessorics especially designed
for the electronic and scientific industries.

The line includes a variety of precision slid-
ing mechanisms to facilitate the movement of
drawer-stored equipment. Close 1olerance, tele-
scoping ball-bearing slides in 1wo- or three-mem-
ber types are available. all with ~pivoting. dis-
connecting, and loeking features, if required.

Detailed line drawings and complete specifica-
tions make this catalogue useful as a design
handbook as well as a product listing.

INSTRUMENT CATALOGUE

Keithley Instruments, Inc. has issued a
36 short-form catalogue which lists five new
products introduced since the publication of its
regular catalogue. A new line of millivelt dis-
criminators, Models 710 and 711, is described,
Also included are the Model 103 low-noise a.c.
amplifier and the Models 502 and 503 milliohm-
meters,

ADHESIVE LITERATURE
37 Minncsota Mining and Manufacturing Com-

pany’s  Adhesive’'s Division has issned a
12.page. two.color illustrated catalogue describ-
ing properiies and typical uses of elastomeric
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adhesives, coatings, and scalers in the clectrical
manulaciuring field.

The pnblication lists and illustrates representa-
tive cxawmples of where adhesives, coatings. and
scalers can be used to improve product per-
formance and reduce costs,

ULTRASONIC GENERATORS
3 Nationa! Ulirasonic Corp. has issned a two-

page illustrated data sheet covering specifica.
tions on a complete line of ultrasonic generators
for conveyorized. baich. or manual preduction-
line cleaning and degreasing. All of the genera-
tors arc designed to operate cither transducerized
tanks or immersible transducers interchangeably.
The bulletin gives instructions for ordering units
for any given cleaning requirement.

MICROWAVE MEASUREMENTS
3 Polarad Electronics Corporation has issued

a revised and enlarged edition of its hooklet
‘Notes ou Microwave Measurcments.

This handy digest of measurcment techniques
is useful to microwave engineers and 1echnicians
and serves as a comprehensive guide 1o methods
and techniques of microwave measurements. The
hooklet covers general procedures and equipment.

SERVO MOTOR DATA
Kearfott Division hae published a 16-page
4 coudensecd catalogue of its servo motors con-
taining application data and mechanical and
clectrical characteristics of wore than 60 motors
from Size 5 through Size 30.
In addition, typical outline drawings and
phetos are included for various motor sizes and
classifications.

PULSE TRANSFORMERS
4] Forbes and Wagner, Inc. is now offering

copies of its 20-page pulse transformer bro-
chure which covers a general description and
functions plus methods of sclecting an cxtensive

line of blocking oscillators. coupling transform-
crs. passhaud amcd pulse units. Characteristics
are also listed for a line of coupling transform-
crs. The publication is complete with graphs
amd tables.

CALIBRATED PANEL METERS
42 Asseribly  Products, Inc. has covered two

new types of indicating panel meters in
its recently issued Bullerin 30.

The publication covers four classes of super-
calibrated neters, with taut band construction
dials individually fitted (0 each meter move-
ment. and exceptional resistance 10 vibration.
The bulletin includes a brief discussion of engi-
necering details of the meters. complcte price
lists, and ordering information.

LANGUAGE-LAB DATA
Edwards Company, Inc. has issued a |2-page
43 illustrated brochire describing the principles
and Tuncriont of langnage laboratories and de-
tailing the firm’s complete line of Ilanguage
teaching equipment amd accessories
The booklet defines the clemenis required for
an electronic learning cenier and outlines the
thrce basic systems lor language laboratory
operations.

POTENTIOMETER DATA
4 Duncan Electranics, Inc. is offering a new

four-color shovi-form cutalogue detailing
specifications and performance characteristics on
the firm’s complete line of single- and multi-turm
potentiomiciers, trimmers, non-lincar pots. turns
conuting dials, and comactless potentiometers.

D.C. POWER SUPPLIES
45 General Electric Company has issued a four

page data sheet (GEA-7338) which cxplains
the features and capabilities of its high-voltage
d.c. power supplics for cathode-ray display tubes
and simitar applications. Units described can
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COMPAR

be designed for 2 kv. 10 25 kv., d.c., up 101 amp
output, for any a.c. source. Circuit and perform-
ance information plus application notes and a
simplified specification guide are included.

PHONO NEEDLE GUIDE
45 Duotone Company, Inc. has annonnccd the
availability of its 1962 phono needlc and
replacement guide which is being supplied to
distributors and their dealers and servicemen.
Consisting of 48 pages. the new guide includes
a cross-reference by needle numbers. illustr
tions of necedle replacements, and the record
speed and needle number in diamond, jewel
or osmium.

TEMPERATURE-MEASURING UNITS

4 Pyrometer Instirument Company, Inc. has

published a new 12-puge catalogue, No. 176,
wlich covers a complete line of precision tem-
peratnre-measuring nstruments.  Full  descep-
tions. technical daw, specifications. prices and
applications are included on an optical pyro-
meter. surface pyrometer. micro-optical pyro-
weter. as well as a full line of interchungeable
thermocouples.

SEMICONDUCTOR CATALOGUE
4 Motorola Semiconductor Praducs Division

has issucd an 18-page condensed catalogue
covering its complete line of standard industrial
and MIlL-type semiconductor products.

The catalogue lists major clectrical specifica-
tions an the firm’s Mull linc of transistors, zener
diodes, and rectifiers and provides mechanical
characteristics and outline drawings for all of
the company’s semiconductor devices.

NIBBLING TOOLS
Hedstrom Tool Company has issucd a single-
49 page data sheet covering irs “Nibblex”
metal €utting attachiment for clectric and air
drills. The unit, which is designed for cutting

SERVICEMEN:

«100 “Good Movers”
15 "Best Movers” ¥

THESE TUBES ARE A MUST FOR YOUR CADDY
Qty. Type

Price | Qty. Type
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RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY
OTHER MAIL ORDER TUBE COMPANY
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[olumBiA GEME!

4 PAGE NEW CATALOG!
GEY YOUR COPY TODAY!
MODEL 80 STGNAL GENERATOR

Mlg by Meaxurements Corp.1 Freq 400 Mc‘
3 bands, Great for inb & feid AM
p ise modul&tion. Excei. cnna 'lulen $450 DU

L Quar.
FREQUENCY METER SPECIALS
Alt excel. cond.l All estedl Al guaranteed!
BC.221: l. - $ 69.50
TS-174/U: M: .errlnc v'nl 175.00
TS$-175/U: 85 I 000 Mc. Bargaln speclll! 175.00

RT-82/APX-6 TRANSCEIVER

tasy to convert.to 1215 Mc, ham station. $14 95
Like new. Complete. Terrinc value 50
15 Page Ham Conversion AManual i

ID-6/APN-4 LORAN INDICATOR
Makes jdenl 1ab seope with slight conversion. Con.
talns 28 popular tubes! 100 Ke. crystal, $B 9
3:.inch CRT. Exeel. cond. Reduced to on IV
With schematic ORDER 10 FOR $75.00

EXPORT SPECIAIT:S&‘ T’ ot

Nadio Transceiver . AN /A adar  Set

s C.610, BC.640, TCK. TOE RADIO TRANS-

MITTERS . . . Many otner Speclals. Send for Com-

plete Import-€Export Catalog. MHuge Inventory. (m-
mediate dellvery from OWN STOCK!

COMMAND RECVRS, & XMTRS.

R-28/ARC-5 TWO-METER & AIRCRAFT RECEIVER
100:158 Mc. Brand new. Speciall Only 5 2,50
QS'ER: .19.55 mc, Excellent cond. . . 5
1.5-3 M¢, RECEIVER: Brand new and on

3.6 mc. RECEIVER: Excel. cond. Terrlr buyl 9 95
6-9 Mc. RECEIVER: Excellent condition . ...
2.1.3 MC. TRANSMITTER: Brand new 5 55
3.4 Mc. TRANSMITTER: Excel. cand. ..... 6.95
3-8.3 Mc. TRANSMITTER: Excel. conditlon. . 4.98
5.3-7 Mc. 'nANSMITTER Excel. condlition. 4.98
8.3-7 mc Less tubes and xtal. Falr..  2.95
MD-7 / ARC 5 PI.ATE MODULATYOR: E‘C(‘l

zond. 4.98%

TUBES' ALL NEW & GUARANTEED'
ss

...... 9.
4.325A 19.95
4x2508 . ...... 22.%0
4- A L. .. 24.50
4-1000A . . - 75.00

BC-375 100 W. TRANSMITTER
1deal tor domestic use., as well as exDort marlne
and mabite! Frea: 300.12.500 ke. with prober
tunlng unit, CW or MCW. Excellent i
md ORlY . ccwwcans i iaaaas
E-73 DVNAMOYOR FOR ABOVE: FExcel. ... 95
TUNING UNITS: For BC.37% Each . 9

COlUMBlA ELECTRONICS

4365 WEST PICO BLVD. LOS ANGELES 18, CaLIF.

Full Color
Giant Fold-Out
Charts Still
Available!

Here’s a complete series of colorful,
authoritative fold-out wall-charts (orig-
inally appearing in the pages of ELEC-

TRONICS WORLD) — yours for only

15¢ each. Al in full-color—each suitable

for framing.

2. Hi-Fi Crossover Network Design Charts:
Jells how to build speaker nets for
any crossover frequency. Complete
coil-winding data. capacitor values
given.

4. Bass-Reflex Design Charts: Complete
data on building own bass-reflex en-
closures for any speaker, including
ducted-port enclosures.

5. Radic Amateur Great Circle Chart: For
Hams and short-wave listeners—gives
complete listing and map of amateur
prefixes by calls and countries.

Reprint of :

7. "Build a Citizens Band Transceiver’'—
complete details on building an 11-
meter transceiver for Citizens Band
service.

IMPORTANY: ORDER 8Y NUMBER! OUR SUPPLY
OF THESE FOLD-OUT CHARTS LIMITED. OFFERED
ONLY ON A FIRST COME, FIRST SERVED BASIS.

Send 15¢ per selection to
ELECTRONICS WORLD
Box 378, Church Street Station
New York 8, New York

sheet metal, fiberglass, Formica, and similar ma-
terials up o .55 thickness, is described in de-
tail and illustrated, along with the accessories
consisting of a holding bracket. handle, side
purnch. and one spare set of punch and die.

PRECISION RELAY DATA
Cornell-Dubilier  Electronics has  detailed
5 operating data and characteristics on an
extensive line of precision relays in its 12-page
bulletin  7240.00.

Types covered include 5-pole, 12-position pro-
gram relays. bistable, telephone. and glass-reed
relays as well as units for gencral and special
applications. Data is also presented on contactors
and soleneids.

FERRITE FILTER INDUCTORS
5 Indiana General Corporation's Electronics
Division has issued 2 10-page bulletin giving
complete specifications on its “‘Ferramic” TC core
assemblics for filter networks,

Several “international series” sizes are avail-
able in 21 standard inductances. These are de-
scribed an detail with complete electrical, me-
chanical. and performance specifications. In addi-
tion. clectrical curves, sclection nemeograms, and
complete testing procedures are covered.

POWER SUPPLIES
Bchlman-Invar Electronics Corp. has pub.
52 lished a short-form catalogue covering its
line of a.c. and d.c. power supplics.

Included in Catalogue No. 1200 are a stand-
ard line of a.c. supplies with over 375 models
in hoth fixed and variable frequencies, transis-
torized power supplies, fully adjustable labora.
tory supplies, and a series of 54 modular sup-
plies for data processing and ground support
applications.

AUTO RADIO CATALOGUE
5 ATR Elecironics, Inc. has issued a four-page
two-color data shcet covering its linc of
Karadios.”” The line, which features transistor-

powered and tube-operated radios of both cus-
tom and full-custom types for all popular cars,
are pictured and described in some detail in
this publication. A price sheet. on a separate
page. is also available with this brochure.

INDUSTRIAL RELAYS
54 Potter & Brumfield has issued a 16-page cata-
logue fcaturing a complete line of clec-
tromagnetic relays for industrial applications,
Divided into illustrated sections, the new
publication describes five different categories of
relays: high performance, power, special pur-
posc. general purpose, and telephone types.
Pertinent engincering data and special features
are listed for cach type of relay. UL and Cana-
dian Standards Association listed relays are so
designated.

DESIGNERS’ DATA SHEET
55 Motorela Semiconductor Products Inc. is of-

fering a designers’ data sheet which repre-
sents a new concept in specifying transistor
characteristics.

The new data shect was developed by the
firm's applications engincers in close cooperation
with practicing design engineers. It is said 1o be
the first data sheet to include curves and graphs
that permit complete switching-circuit design
from the given data without resorting to tests
and extrapolations. The first of the series covers
the type 2N964A high-frequency switching tran-
sistor.

POWER SUPPLIES
5 Communication Measurements Laboratory,

Inc. has published a l4-page catalogue on
its linc of a.c. power sources, including power
amplifiers ranging in output from 10 to 180 kw.;
electronic generators with single-. two-, and three-
phase output in rack-bench and console models,
and test equipment such as stroboscopes and
megohmmeters.

Complete specifications, dimensional illustra-
tions. and other features are included. A

NEW MIL SPECS PROPOSED FOR PLASTIC KNOBS

N July 14, 1961 the Armed Services
Electro-Standards Agency at Fort
Monmouth, N.J. issued a proposed revi-
sion of specifiention Mil-K-3926A and of
Military Standard MS91528,

Highlights of the new proposal in-
elude, for the first time, a flammability
requirement . . . the plastic material
shall be self-extinguishing by ASTM
D635-36T. The following environmental
tests are to he performed: (1) Suh Spray
(Mil Sid. 202B, Method 101A); (2)
Accelerated Weathering Test (Fed. Sud.
406, Method 6023): (3) Moisture Re-
sistance (Mil. Sud. 202B, Method 106A) ;

Answer to Electronics
Crosswords
{Appearing on page 69
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(4) Thermal Shock (Mil. Sid. 202B,
Methed 107A).

In addition, all knobs are to be
marked according 1o Mil. Sid. 130, with
the MS part number and the supplier’s
name or eode symbol.

A new series of knobs has been pro-
posed. This will obsolete the small 0.500
series. The o.d. of the new knob is to
be 0.575.

The Services and Indusiry representa-
tives met on the 24th and 25th of May
for the purpose of resolving eomments
on this initial draft. The results of this
meeting have not been released. A

PHOTO CREDITS
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Calenidaros Bivénts

JUNE 24-28

Music Industry Trade Show. Sponsored by the
National Association of Music Merchanis. Hatel
New Yorker, New York City.

JUNE 25-27

Sixth National Convention on Military Electronics.
Sponsored by Professional Group on Military
Electronics of [RE. Shareham Hotel, Washing-
ton, D.C. Details from John J. Slattery F315, The
Martin Co., Baltimore 3, Maryland.

JUNE 25-30

Symposium on Electromagnetic Theory and An-
tennas. Sponsored by the IRE. The Technical
University of Denmark, Copenhagen. Information
fram IRE, 1 E. 79th 51, New York 21, N.Y.

JUNE 27-29

1962 Joint Autematic Control Conference. Spon-
sored by PGAC of IRE, AIEE, ISA, ASME, AICHE.
New Yark University, University Heights, New
York City. Program details fram Dr. H.J. Horan-
feck, Boiley Meter Co., 1050 Ivanhoe Rd., Cleve-
land 10, OQhio.

JULY 13-15

'Telerama”'—Annuval Convention of the Tri-
State Council of TV Service Associations (N.J.,
Pa., & Del.). Traymore Hotel, Attantic City, N.J.

JULY 16 - AUGUST 3

NBS Course on Radio Propagation. Sponsored
by NBS Boulder Laboratories, Boulder, Colorado.
Details from E.H. Brown, Graduate School,
Boulder Loboratories.

JULY 26-AUGUST 12

Fourth Annual International Trade Fair. Spon-
sored by the Chicago Association of Commerce
and Industry. McCormick Ploce, Chicago, it
Open to public and trade ot specified hours.
Details from Association, 30 W. Monroe St.,
Chicago 3,

AUGUST 8-10

1962 Standards laboratory Conference. Spon-
sored by National Conference of Standords
Loboratories. Bovider Llaboratories of National
Bureav of Standards, Boulder, Cole. Further de-
tails from Alfred E. Hess, Circuit Standards Div.,
NBS, Bovlder.

AUGUST 13-16

Pacific Energy Conversion Conference. Fairmont
Hotel, Son Froncisco. Registration informotion
fram Wendell B. Freeman, ¢/o General Electri¢
Co., 235 Montgomery St., San Froncisco 4.

AUGUST 14-16

International Conference on Precision Electro-

July, 1962

magnetic Measurements. Sponsored by NBS,
IRE, AIEE. NBS Boulder Laboratories, Boulder,
Colo. Program information from Dr. George
Birnbaum, Hughes Research labs., Malibu, Calif. I

!
AUGUST 21-24
1962 Western Electronic Show & Convention
Sponsored by Llos Angeles & San Francisco |
Sections WEMA, all professional groups of IRE.
Statler Hilton & Sports Arena, Los Angeles. De.
tails on program from WESCON Business Office, |
¢/o Technical Program Chairman, 1435 S. la
Cienega Blvd., Los Angeles 35, California.

AUGUST 22-SEPTEMBER 1

29th Notional Radio and Television Exhibition.
Eorls Court, London S.W. 5. Details from An-
drew Reid, Press Cfficer, Rodio Show, |7 Fleet
St., London E.C. 4, England.

AUGUST 23-26

NATESA Annval Convention. Pick-Congress Ho-
tel, Chicaga. Details from Frank J. Moch, Exe-
cutive Director, 5806 S. Troy St., Chicagoe 29, Il

AUGUST 29-SEPTEMBER 1

1962 Congress on Information Pracessing. Spon-
sored by International Federation of Informatian
Processing Societies. Munich, Germany. Program
information from Dr. E.L. Haorder, Westinghouse
Electric Corp., East Pittsburgh, Pa.

AUGUST 28-30

Fourth EIA Conference on Maintainability of
Electronic Equipment. Sponsored by Engineering
Dept. of ElA in cooperation with the Dept. of
Defense. University of Colorado, Boulder. De.
tails from ElA, 1721 DeSoles St., N.W., Wash-
ington.

SEPTEMBER 3-7
international Symposivm on Informotion Theory.
Sponsored by the PGIT, Benelux Section & Bel-

gian Societies. Free University of Brussels,
Brussels, Belgium. Progrom detoils from F.L.
Stumpers, Philips Research Llabs., Eindhoven,

Netherlonds.

SEPTEMBER 5-7
Symposium on Measurement of Thermal Ra- |
diation Properties of Solids. Sponsored by
Aeronavtical Systems Divisian USAF, NBS, NASA.
Biltmare Hotel, Doyton, Ohio. Details fram C.l
Robert Andrews, Choirmon of Arrangements,
University of Dayton, Doytan 9, Ohio.

SEPTEMBER 13-14

Sixth National Symposium on Engineering Writ-
ing & Speech. Sponsared by PGEWS of IRE.
Mayflower Hotfel, Washington, D.C. Program !
details from J.E. Durkovie, ¢/o ARINC, 1700 K
Street, N.W., Woshington, A

www.americanradiohistorv.com

If you've recently changed your ad-
dress, or plan to in the near future, be
sure to notify us at once. We'll make
the necessary changes on your mailing
plate, and see to it that your subscrip-
tion continues without interruption.
Right now — print the information re-
quested in the spaces below and mail
it to: ELECTRONICS WORLD, 434 So.
Wabash Ave., Chicago 5, llinois.

Name Please PRINT!

*Account No.

O!d Address

City State

New Address

Zone  Stale o

Mail copies to new address starting
with issue.

*(Your Account Number appears
directly above your name on the
mailin

Ask By Name For
GENUINE

your
assurance of
brand name
quality

0=
OISE’/

PRODUCTS

Elcctronic

Chemical new

with each c:?co' formula
“EREmIGAL EC-44
';nroducu— Lubricates,
5" PLASTIC oIy
EXTENDER contacia: Eco-
nomical - a

Push Button Httie does a lal

assemnly For

Pin Point - € or. 350
applications-Does spray s l

93
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ARC-3
RECEIVER!

.slssq

$29.50.

Compiete

with All

Tubes Exc.
sed

Like NEW

:uporhah tunes from
pre-selected

ower Innul Tuhes: 1-9002.
2! 125 7. 1-9001, 1-12HE,
2'125N7- l~l2§L7. 1-12A6

ARC-3 TRANSMITTER

Compnn]nn unit for above, tunes 100 1o 136 MC on
any pre-selected channels. 9 tubes, crysial ¢rm-
pro\lde-\ tone ang voice modulanion.

Power Input CnmPleu wtih all $ 95
Tubes: 3-0V8 2 ESQA 1- l‘ZSII? IGJ'i 18
.$28.50
$5.95

17 tube

Crystat -controlled
to 136 Nl

Lt new: tonalt
ne O
ArC.3 -'lmmurrou CONTROL BOX .

R77/ARC-3 RECEIVER POWER SUPPLY

Operates from 110 V 80 ryclc Ac OUTPUT: 275 V
ne 1530 Ms.. .n:m 18 lad @rd Amps. '(‘olzn
lete  power  suppl includes traasformer. echoke
gup-lcngr. switch, pl ui Hght S3YSGT Tuhe.

3 llne furr
punched chuMlN. elzl
COMI"

CONVERTED FOR FREQ.
35 to 50 Mc. BRAND NEWI Checked

RANGE

out, perfect working
condition, ready for

operation. Continuous

or Push-button tuning s 50
in 35 to 50 Mc. range.

SPECIAL . ........

EXTRA SET OF {n TUBES FOR ABOVE
nrind new in original Noxes . .$3.95

FT-237 MOUNTING BASE for HC 60!] Rcvr ‘5 ss
and BC-404 Xmitter. Brund New . . o
12 or 24V uyn-momr fm- Abave ss 50
Exc. Used 84.25 " Brand New ]
BC-683 Fra he:e-ve to 8.9 Me. 333 33
Complete with 31l wuhes, Exe, Used ... 4

4.5¢ctlon Antenna for BC-lmJ. Gs] Heellveu. com-
plete with mouming nase. BH. NEW 4,93
AC POWER SUPPLY I'OR BCSOJ. 5!3

lnleru...n"'»mnlr‘: \R {I('IH\T‘I \I ‘l'u [ty
3 @ 912,98

Ambs ..
Manual for BC:603.
...%3.18

CompPlete 1‘0‘919! Yechnical
604

o
BC.604 TRANSMITTER— Casiipanion unit for BC-sB 95
GUI Heve, above. WIIR sll tulws. 1IGAND NEW
4-Seciion Antenna for BC G4 Transmitiers.
Complete with mounting b BIKAND NEW. .$4.98
we cirry a complete line of spare parts for above.

e -3

SCR.274 COMMAND EOUIPMENT

ALL COIPLETE WITH TUBES Like
ati NEW

BL-JﬁS
1.5 to 2 Me.

l(u elver Rrand l
110 Volt AC Pawer Supply Kit, for &Il dd4-N ano l
ARC.3 Brceivers. (omplete with metal sﬂ 95 l
cuse. Instructions Caeaae N
Factory wired, tested, ready to operate..%12.50 l
SPLIND TUNINQ KNO® for 474N apa ARC-
RECEIVERS. Fits BC.453. BC-454 and l
others,  Only |

2.1 to U Me¢. Transmitter. Brand New ...
BC-607 TRANSMITTER -4-5.9 Mc. eurnpl-u
with all tubes snd erystal nnAND NEW
Like New

BC-458 TRINSHITTII—H‘S lo 1 lc
all tubes and cryatal.
IH(AND NL\V e .

Nev
719 I’RANSMITYER 8 mei’c&mplolr with

nltl: gngm-n and crrbllh ....... I
B NS En 3 1 Ale Combl?(! Vlllll
lal. l.Hu= New . sll 95
Hb-luﬂ Modll ator .use NEw 3,95
07 Modulator, Like .$9.9%

l—————_————_—————.— :

AI.L ‘\CCESSOH!ES AVA|LAIL£ FOR ABOVE -J

MOBILE-MARINE DYNAMOTOR
Model DM35S
lfgu! 12V bC. Qutputl

v

“to-
ration.

or
talk Intermittent
14 Ibs.

Shpg., wit.

OTHER DYNAMOTOR VALUES:

Type Ingut Output

DM.32A 28V 1.1A 250V .0SA 2.43 4.45

DM-33A 28V SA 375V .16A
28V 7A 540V .25A 1.9%  3.78%
DMm.33D 12V 24 220V .080A 4.15  5.50
DM-53A 2BV 1.3A 220v .08B0A 3.75 3.a8
DM-G4A 12V 5.1A 275V .150A 798
PE-73C 28V 20A 1000V .350A 8.93 14.95
PE-BS 2BV 1.25A 250V .nslu z 75  3.8S
DM-42A DVNAMOYOR. Inhut 18 V 1 Amps.
A il m:m \‘ nc ..)‘ "ﬂ()
v nc "2 A, om
put 625 ¥V bHC 13 NI BIEAND W, ach 3,38

CARTER GENEMUTBR

v e n
special

8.95

---------------ﬁ

MICROPHONES

3
BRAND NEW.

1 llc. IIAND '
Madel Description
T-170. .Carton Hand Mike . 45 ,57.95
I RS.38  Navy Tvne Carbon iand Mike 3.98. .. 3.75 |
[ ] HEADPHONES Excellent arano |
Model Description d NEW
HS-23 . . High Impedance ...... !4.4!I
HS-33. . Low Impedance ...... 4.59
#Hs-30 Low Imp. (featherwt.). . . 1.68
p. (2 0., . 7.99
TELEPHONICS—=600 ohm Low Imnpedunte HK.
BETS.  BIL EW. PER 3 s:.zsl
€0-307A Cords. with PL35 Pluz and JK26 Jack .98
Earphone Cushions for above-—pair. .. .80
e A T -
94

ATTENTION: IMPORTERS-EXPORTERS
of ELECTRONIC EQUIPMENT

We specialize |n the export of electronic eguipment,
and Elcctronic Tubes at LOWEST prevalllng

oacking and |hionlnn ls made dlreclly
own warehouses Iin NY glve you sul
s:anllal savmgs in handling costsl 'our inquiries In-

- A
I A © e

NAVIGATIONAL EQUIPMENT =4

Determine exact geographic position of your boat
or plane. Indicator and receiver compiete with all
tubes and crystal.

INDICATDR ID-6B/APN-4, and RECEIVERsas 50
R-9B/APN-4, complete with tubes, Exc. used 2

Receiver-Indicator as above, BRAND NEW$88.50

INVERTER POWER SUPPLY for loran. Made by
Eclipse—Ploneer Div. INPUT: 24 V DC & 75 A.
OUTPUT: 115 ¥ AC G 10.5 Amps, 800 cycles. Com-
plete with two connecting plugs BRAND NEW$49.50

12-Volt Inverter Power Supply, Like New. P.U.R.
Shock Mount for above ... paorae $2:90
We carry a complete line of spare parls for above.

LORAN R-65/APN-9 RECEIVER
& INDICATOR

Used in ships and aircraft, Deter.
mines position by radio signals from
known xmitters. Accurate to within
1% of distance. Complete with
tubes and crystal. Exc. used.

Value $1200.00. Our Price...............$79.50
Used, less tubes, crystal and visar, but with 3BP1
C.R. $29.50

11 CHANNELS
200-1500 Kc
2 to 18.1 Mc

69>

used

Complete with Tunes

. £
Famous Collins Aulnlune Alrcrare Transmliter. A\l.
CW. MCW. Quick change to many of ten presel ch,
nels or manua! wning.

Spevch amplifier/¢lipper s :
m "n(‘ll“ mike._ Highiy = . BIZh1Y 8¢
Xt cnnlm c_nlihry:;r

e ow pricel Orlg. cont
AN/ART-13 XMTR as above. Like New $79.50
. Coit m; A.T'IJ ?2.95%

APR:1 Navy VHF-UHF ridar search Hecelver, 8O Me

In 2 band, BRAND NEW .$79.50

T\:) BRAND
- %3

o 930 Me

TUNING UNITS for above: TN1, TNZ2,
w wh - .

L) . DALY, 1B 10 1GO0 Mo i S Tunug
unit rang h precialaon lah In-trumeni. Iaput 11
Vi) ey, e e 215.5
Tuninz Units TN L4 18 each 39.50

3,17 o
Tunlng‘ Unit T\ | . Brlnd New % (]
Tuhlniz 54 & . £ $149.50

SCR-522 2-METER RIG!

Terrific buy! VHF Transmitter-receiver, 100-156 Mc
channels. Xtat-conteoiled. Ampliliude mnnul;ned
volce. They're xolnk fast! Excellent condition.
SCR-522 Transmitter-Recelver, compiete with all 18
tubes, top rack and metal Case. 2
COMBIMATION, 'E‘IC. Used s 9-50
ew .

$4

15 Tubes 435 to 500 MC

Cap_be kmmtmm for 2. “way

INVER!ER POWER SUPPLY. INPUT: 24 ¥ DC. OUT-
PUT: 115 V AC. 800 cy. BRAND NEW.. .$49.50

12-Volt Inverter Power Supply, Like New ..P.U.R.
Shock Mount for above .. ...
Circuit diagram and cenhnecting plugs available.

We carry a complete line of spare parts for ahove.

OSCILLOSCOPE

Easily converted for use on
radio-TV service bench.

LIKE NEW! Less tubes. but

including 5” Scope. _I
type 5CPI only IM

[ LORAN APN,/4

BC-906 FREQ. METER—SPECIAL

Cavity type 143 to 235 Me.
Complete with antenna. Manual
snd original calibration charts
included. BRAND NEW,

QUR LOW
ST i s et bk e $11.88

BC-221 FREQUENCY METER
SFECIAL BUYI This excellent trequency
standard I3 equippeda with nrl‘lnll cat.
Iur.ﬂlon enans. and has nges from

23 Me 0,000 K¢ with trrstal check
pmnt! m .;l anpes Excel. Used with
arjginal Calinration Uook. Crystal, and
ail table$—LIKE NEW
Unmoaniated ... %72, 50 Modulated . . .
BC-221 1000 Ke Cryst Brand New........

$99.%0
$8.98

TS-18/APN TEST SET

For algning and_ eallbratlon of
fudlo altimeters. Mav he used to
check callbratlen of count or ¢lr-
cuits and modulator FweeP freq
and blnﬂ\vldlh of *ransmitier
Aunlu osclilalor  runfe: 340 to

cles. 24 Vv.D.C. 1npu
(‘ompleu- wWith liihoa. conneeting
Inslrucilon suinmary, BRAND M

ut.
e.mlem
W

$14.50

tion, voice

¢ode, on Bum band 420- 450

me. citizens rxdlo 460.470
ed mnd mcbile 450-

-
{tubes
more thun sule price! 4—

TPT, 4=7H7, 2=TE6, 2-
arée. 24558 and 1_WE.
318A. Now covers 480 to
490 me. Brand new HC.845 whh lllhei. less power

muppiy In factory carton.
Shipping welght 25 |bs.

PE-103C Dynamator,
UHF Antenna Assembly
Comptete Sct of 10 Plu

‘ PACKAGE" OFFER:
ond all s
. $29, 50

SPECIALI .
24V iobut. .. . ..87.85
R me ¥ 5

Whilte Stncks Last

TS-100AP ’SEUPE

EXC. USED (worlh $750)

OUR LOW P 395

Brand New 539. 50

Cun be used with lineur sweep
or eneral purpose 1est scope
Cables Included. Also used wit
circular sweep as precislon ranye
callbrator. Self-contained in
mrul case E" X, ﬂt AT\

F For Y 1 200
w es AC. l':!u!el ept used. ilke
new. with all !uheu Inciuding
cryataia und C.R. Tube.
e —
—
AN/ARN-6 RADIO COMPISS EQUIPMENT
Higmy  effigl-nt air »nrm- Irocllun rinding eyvetem.
l-‘reqm-nc). mo to n_4 DAnds, 50
Power lnl\nl [H\F‘ NEW. . ‘

LIMITED QUANTITY SPECIALS!

BC:312 mMOBILE HECEIVEI a4 h-mdn- anO Ke, to l!
M. WIth Pulies gt 14 V Dynamotor. lllv.l ew %78
BC-312 for AC Operation ... us.so
BC.348 SUPERNET RECEIVER 200 fo ‘on Kc and 1.8
to !ROD Me Toi CW. Self- eomalned d;!m
motor for "-l v W

AN, APT-! AIRBORNE nAoAn s:'r. wnh tubm. l.llm
New _$49.50

AN/ART-13 100-WATT XMTR

_
FAMOUS BC-645 TRANSCEIVER

| $19.50 |

G 34A IEVE". exe. used. $24.30
et of 13 Code pracllce lanps. ‘New, P U.R.

2 VOLT BATTERY "PACKAGE"

1-2v. 20 Amp. Hir, Wlllnrd Stornzc
Ballery. Model’ z20-2. 4

x 51g" high . $2.79
1-2V. 7 prong Eyllenronoun P]uu ln
Vibrator « 2ove . 3.49
—Quan * Hot {ie’ "Fieciroiyte "fror " 2 .
cel ot 8 ® it + « 1 1 llee 8
A SRaAND NEW
Combinatlon Price s50‘5

WILLARD 6-VOLT MIDGET
STORAGE BATTERY

llouré"nnknn NEW. 383" x 1.

3 Amp.
. Usen Smndard Heclro

13/168"7 x

Iyte . . . 2.95

For most equipment
on this eag®, eacn. .

SCHEMATIC DIAGRAMS 650

ar Remittance In Full.

Please inciude 288 Deposit with order—Balance €.0.D,,
50c¢ Handling Cnarﬂe on all orders
under $3.00. All shipments ¢ r Warehouse,

. N.
All Merchandise subject to Prior ‘sale’ and Price Change.

G & G RADIO SUPPLY CO.
Telephone: €O 7-4605
77 Leonard S$t.
New York 13, N. V,

www americanradiohistorv. com

BENDIX DIRECTION FIND[RS

For :omnu-rc 1I navigatlon on hoa

\'()\' 120 ).u- 325.695 Kp; .l 4.7 Mec. 19 50
nl»l«- \\'uh ‘tul R nrn..mnv.or.

l-m AN NEW o X s o

AN m‘ teceiver Conirol Rox 2.9 4.93
AINZEC Recelver 130-1 500 Ke cantinucys

ming vel 2 tuhes and dynamator. Used. .. 15.9%
" Recclver as above. HRAND NEW .... 27.50
unmmhlv Loop for Anave feses 493
muth Control 2.95

APN-1 FM TRANSMITTER-RECEIVER
420 to 460 Mc Alreratt Radio ammem equipment.
Tuhes: 4.958, 3.12857. 4.12SH7, 2-12
l.vnxso. Comolelv wlth tubes. brand new
APM.1 exc. Used g $8.93

Single Pole Dounle Throw. ) ohm cnll with 2

voll Iu"ul'r
Ma

(perating  Curren
1 e

lemperalures
Flectrle =h-17

complete portable outfit in ariginal pack-$ 5
Ing, with_alt_accessories. Brand New
WESTERN ELECiRlC MERCURY RELAY i

!

ELECTRONICS WORLD
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ELECTRONICS MARKET PLACE

RATE: 60¢ per werd. Minimum 10 words. August issue closes June 3rd. Send order and remittance to: ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y.

ELECTRONICS
ENGINEERING
AND INSTRUCTION

USED Correspondence Courses and Books scld and
rented. Money back guarantee. Catalog Free. (Courses
Bought.) Lee Mountain, Pisgah, Alabama.
ELECTRONICS! Associate degree—29 months. Techni-
cians, field engineers, specialists in communications,
missiles, computers, radar, automation. Start February,
September. Valparaiso Technical Institute, Dept. N,
Valparaiso, Indiana.

NEW Trade? Electronic, Mechanical Drafting pays $150
week. Send $2 first lesson, complete home study
course $25. Prior, Inc., 23-09 169 St., Whitestone 57,
New York.

AS.E.E. Degree through Home Study. Earn more
through higher education. College level courses taught
50 you can understand them. Established, respected
Technical Institute with 27,000 gradaates. For details,

write American Institute of Engineering, 1135 W
Fullerton, Chicago 14, Il
FOR SALE

TV Tuners—Rebuilt or Exchanged $9.95 complete—
all types—-fast, guaranteed service. Send tuner with
all parts to: L. A. Tuner Exchange, 4611 west Jeffer-
son Blvd.,, Los Angeles 16. California.

TUBES—TV, Radio, Transmitting And industriat Types
At Sensibly Low Prices. New, Guaranteed, 1st Qual-
Ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000, Barry Efectromics Corp., 512
Broadway, New York 12N, N. Y.

DIAGRAMS for repairing radios $1.00. Television $2.00.
Give make, model. Diagram Service, Box 672-E, Hart-
ford 1, Conn

GOVERNMENT Surplus Receivers, Transmitters, Snoop-
erscopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

PROFESSIONAL Efectronic Projects —Organs. Timers,
Computers, Industrlal, etc.—$1 up. Catalog Free,
Parks, Box 1665, Lake City, Seattle 55, Wash.

BEFORE You Buy Receiving Tubes or Hi-Fi Components
send now for your giant Free Zalytron current catalog:
featuring nationally known Z2alytron First Quallty TV.
radlo Tubes, Hi-Fi Stereo Systems. Klts. Parts. etc
All priced to Save You Plenty—Why Pay More? Zalytron
Tube Corp., 220 W. 42nd St., NYC.

PRECISION Resistors. carbon-depos.t. Guaranteed 1%
accuracy. Milllons in stock. Ve-watt, 8¢. l.watt. 12¢
2-watt, 15¢. Leading manufacturer. Rock Distributing
Co., 902 Corwin Rd., Rochester 10, N.Y.

SAVE dollars on radio, TV-tubes, parts at less than
manufacturer's cost. 100° guaranteed! No rebrands,
pulls. Request Bargain Bulletin. United Radic, 1000-W,
Newark, N.J.

BUILD amazing sensitive transistorized treasure
finder, Available partially wired. Inexpensive. Simple
illustrated plans, details. $2. Deekits, Box 7263-D,
Houston 8, Texas.

DO secret investigative work with supersensitive. di-
rectional microphone, Detects a whisper at great
distances. Easily constructed for $7. Step by step
plans $2. Dee Company, Box 7263.-D, Houston 8. Texas.

HIFT Amplifiers, tuners, speakers, radios, telescopes,
microscopes, cameras. Free Catalog. GM Photoelec-
tronics, 623 Gay, Knoxville 2, Tennessee.

“FREE—R.C.A., G.E. etc. tubes catalog. Discount to
75% from list. Picture tubes at 75¢ inch up. Parts,
paris kits at 1/10 original cost. Needles, tube testers,
silicons, seleniums 7% TV bench test tube—$6.99—
and more." Arcturus Electronics Corp., E.W. 502-22nd
Street, Union City, New lersey.

SEXTANTS aircraft fairchild jaguar watch powered
shoots stars astronauts $37.50 VHF-FM transceiver
144-174MC including mike, speaker, control, antenna
$150. Other surplus aircraft parts applicable to marine
write 0'Keefe Surplus Aircraft Box 284, Stanhope, N.J.

TRANSFIRE TRANSISTOR Electronics ignition. Save gas,
tune-ups. Improved starting, high and low-speed per-
formance. Parts. Compiete Kits, Conversions, from
53t4.95. Palmer Electronics, 2W, Carlisle, Massachu-
setts.

POCKET sized, low impedance, square.wave gener-
ator. Variable frequency, 200 to 4000 cycles. Build
it yourself for $9. Send $1.00 and stamped envelope
for schematic to, Ace, 11500-H NW 7th Ave., Miami
50, Florida.

ROCKETS: New illustrated catalog, 25¢. Single and
multistage kits, cones, englnes, launchers, trackers,
technical information, etc. Fast service. Estes In-
dustries, Penrose 17. Colorado.

LAMPKIN Modulation and Frequency Heter. Harold
Harris WMFC, Monroeville, Atabama.

July, 1962

“TV Tuners Rebuilt and Aligned per original factory
specifications using xyal controlled equipment only
$9.50. 24 hour service for un-mutilated units. Ship
complete with tubes or write for free mailing kit and
dealer brochure. JW Efectronics, P.0. Box 51A. Bloom.
Ington. {ndiana.

SERVICE Color Television? Hand sized precision sur-
plus tank periscope—facilitates convergence, purity
adjustments. No mirror required. $2.50 each, postpaid.
Harry Tellis, 65 Wood Ave., Stratford, Conn.

LIKE To_ Build? Try 73 Magazine. $3.50 Year, Sample
40¢. 1379 East 15th, Brooklyn 30, N.Y.

BEAT The High Cost of Living! Join the circle of Smart
Buyers! Buy Gifts and Everyday needs Wholesale De-
tail $1.00. The Frontier Saving Club, 3314 20th Street,
Tuskaloosa, Alabama.

WANTED

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free l(‘lirculah Mercury Terminal, Norwood, Massa-
chusetts.

CASH Paid! Sell your surplus electronic tubes. Want
unused, Clean radio and TV receiving, transmitting
special purpose, Magnetrons, Klystrons, broadcast
types. Want military and commercial lab/test equip-
ment such as G.R.H.P.,, AN/UPM prefix. Also want
commercial Ham Receivers and Transmitters. For a
fair Deal write: Barry Electronics Corp., 512 Broad-
way, New York 12, N. Y. (Walker 5-7000).

TRIGGER—WSIV) we _Buy Shortwave Equnpment For
Cash. 7361 North, River Forest, IIt. Phone PR 1-8616.
CASH or Ham Gear: For all types mititary Surplus PRc-
GRe, UPM and teletype. Philmar Electronics, Morrison-
ville, New York.

TAPE AND RECORDERS

TAPE Recorders, HI-FI Components. Sleep Learning
Equipment, Tapes. Unusual Values. Free Catalog. Dress-
ner, 1523 EW Jericho Turnpike, New Hyde Park, N.Y.
RENT Stereo Tapes—over 2,500 Different—all major
labels—free catalog. Stereo-Parti, 811.G, Centinela
Ave.. Inglewood 3. California. .
SELF-Hypnosis. New concept teaches you quickly by
tape or LP-record. Free Iiterature. McKinley Publishers,
Dept. T6, Box 3038, San Bernardino, Cali ormia.
4/TR Stereo Tapeskbought. sold, rented, traded! Free
Catalog/bargain closeouts. (Columbia) 9651 Foxbury,
Rivera, California. S

SAVE 30% Stereo music on tape. Free bargain catalog.
blank tape/recorders/norelco speakers. Saxitone, 1776
Columbla Road. washington, D.C.

DON'T buy Hi-Fi components untll you get our iow, low
guotation. We guarantee ““We Will Not Be Undersold.’
Easy-Pay-Plan. Send 10¢ for wholesale catalog and
Best Buy Hi-Fi tist, Hi-Fidelity Center, 220-NC E, 23rd
St.. N.Y. 10, N.Y

HIGH-FIDELITY

DISGUSTED with *“HI"" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. Write.
Key Electronics. 120 Liberty St., New Yotk 6, N. Y.
Cloverdate 8-4288. _ _

RECOROERS, Components! Free wholesale catalogue!
Carston, 125-R. East 88. N.Y.C. 28.

PRICES? The Best! Factory-sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 1038R Northern
Blvd., Roslyn, N.Y.

GOVERNMENT
SURPLUS

JEEPS $278. Airplanes $159, Beoats $7.88, generators
$2.68, typewriters $8.79, are typical government sur-
plus sale prices. Buy 10,00i items wholesale, direct.
Full details, 627 locations, procedure, only $1.00. Sur-
plus, Box 789.C97, Abbottstown, Penna.

PATENTS

PATENT Searches, $6.00. For free Invention Record,
and “Information Inventor's Need,'" Write: Miss Hey-
ward, 1029 Vermont Avenue, N.W. Washington 5, D.C.

www americanradiohistorvy com

SHOPPING GUIDE
CLASSIFIED

NOT NECESSARILY
INTEREST.

A HANDY GUIDE 70O PRODUCTS,
ELECTRONIC, BUT OF WIDE GENERAL

PHOTOGRAPHY-FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains—Request Free Giant Catalog ‘‘CJ"
—144 pages-—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. war surplus bargains.
Edmund Scientific éo., Barrington, New Jersey.

PHOTOGRAPHY For Pleasure or profit. Learn at home.
Practical basic training. Long established school.
Free booklet. American School of Photography, 835
Diversey Parkway, Dept. 253B, Chicago 14, lliinois.

STAMPS AND COINS

TERRIFIC Stamp Bargain! tsrael-lceland-San Marino-
plus triangle set-—Plus Antigua-Borneo-Virgin-Scouts-
Congo-Russla-Plus large slamp book-— -ali four offers
free—Send 10¢ for_mailing cost. Empire Stamp Cor-
poration, Dept. Z2, Torento, Canada.

HELP WANTED

HIGH Paying Jobs in Foreign lands! Send $2.00 for
complete scoop! Foreign Opportunities, Box 172, Co-
lumbus 16, Ohio.

EDUCATIONAL
OPPORTUNITIES

LEARN While Asleep, hypnotize with your recorder,
phonograph. Astonishing detalls, sensational catalog
free! Sleep-Learning Association, Box 24-2D, Olympla,
‘Washington.

BUSINESS
OPPORTUNITIES

SECOND Income From Qil Can End Your Toil! Free
Book and Qilfield Maps! Natlonal Petroleum, Pan-
American Bank Bullding—PP, Mlami 32, Florida.

FREE Book 990 Successful, Little-Known Businesses,’
Work home! Plymouth-555W, Brooklyn 4, New York.

| Made $40,000.00 Year by Mail Order?! Helped others
make money! Start with $10.00—Free Proof, Torrey,
Box 3566-N, Oklahoma City 6, Oklahoma.

ASSEMBLE artificiai lures at home for stores. Ma-
terials supplied free. Profitable! Write: Lures, Ft.
Walton Beach !, Florida.

MISCELLANEOUS

2700 Novelties, Tricks, jokes, scleénce, hobbies
World"s biggest gadget catalog 10¢. Johnson-Smith,
D-528, Detroit 7.

INDEPENDENT Thinkers—investigate Humanism! Free
literature. american Humanist Association, Dept. EW-1,
Yellow Springs, Ohio.

HOMEBREWING! Beers.- wines. CompTete_lns-tructions
$1. Guaranteed. Crystalco 2B-BEWS5. Millburn, New
Jersey.

AUTHORS!_Leam how to havé your bookﬁblished.
promoted, distributed. FREE booklet 2D, Vantage,
120 West 31 St., New York 1.

HYPNOTIZE Unnoticed, quickly, eliortlessly._ or re-
fund! Thousands satisfied! $2, Timner, Box 244, Cedar-
burg, Wisc.

"HYPNOTIZE . . . One word . . . One fingersnap,” on
stage. Satisfaction—or refund. $2. Hypnomaster, Box
9309-E8, Chicago 90.

INVESTIGATORS, {ree brochure, latest subminiature
electronic listening devices. Dept.-7B8, 11500 NW 7th
Ave., Miami 50, Florida.
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Advertisers listed below with code numbers have additional information available on their products in the form of catalogues

ond bulletins. To obtain more detailed data, simply circle the proper code number in the coupon below and

mail it to the address indicated. We will direct your inquiry to the manufacturer for processing.

CODE NO. ADVERTISER PAGE CODE NO ADVERTISER PAGE CODENO. ADYERTISER PAGE
L LG 1 [ e ——— 13 118 G & G Radio Supply Co ......... 94 135 Rad-Tel Tube Co ............... 91
100  Antenna Specialists Co., The ..... 18 119  Goodheart Co., R. E. . 81 Radio Corporation of America
101 Audion 62 | 120  Grantham School of Electronics ... 5 FOURTH COVER
. 121  Gregory Electronics Corporation .. 60 136 SERMECT,.MNE, HERAW BV syyvsy o
102 B & K Manufacturing Co ... 9 ’ 137 Sarkes Tarzian Inc ............. 16
; 122 Heath Company ................ 59
103 B & K Manufacturing Co ... 75 IS 138  Schober Organ Corporation, The .. 56
104  Blonder-Tongue .............. 63 123 Indiana Technical College ....... 88 139 Scottinc, HoH. ..o, 15
105  Brooks Radio & TV Corp ......... 76 International Business Machines 140  SENGONE & bue = b bma dlf s s als'add o o 2
Corporation ................. 4 1 8 o o '
106  Capitol Radio Engineering 124 internationat C 4 onar Radio Corporation ........ 62
L rystal Mfg. Co,, Inc. 12
Institute, The ............... 18 142 Sonotone Corporation ........... 77
107 Channel Master CO[D .......... 62 125 Johnson COmDan)‘. E. Bspecasmne. 69 143 Spyague Products Company ,,,,,, B9
Cleveland Institute of Electronics . 7 126 Key Electronics Co ............. 68 144 Standard Brands Tube Company ... 85
108  Columbia Electronics ........... 92
05 cosrorat N 197  efaysite Radlo 17 145  Superscope, Inc ............... 65
usl Al prape yewnTRig s Raas aD H
128  Lampkin Laboratories, Inc ....... 60 Sylvanmia .. ovunvnnne 20,21
; v Company . .............. 60
110 DelcoRadio .............c..... 61 129 Magnecord Sales Department 146 Terado Company
DI DrESSHET g fusceon W bub ot s 8,8, 72 Midwestern Instruments .... .. 8 147  Texas Crystals ...-scs850smvmses 71
) o 130 Moss Electronic, tnc . ........... 69 148  Tokyo Shibaura Electric Co., Ltd .. 83
112 E.C.t. Electronics Communications, o .
INC. oo 131 Mutticore Sales Corp ........... 58 149  Transvision Electronics, Inc ... ... 73
113 EICO (Elecfronic Instr. Co. Inc} ... 22 National Radio Institute ... ... ... 1 150 Trisgﬁggrlglm,ﬂ,(ia,',l‘n_sTr,u,n‘le?}“R[) COVER
114 Electro-\{mce, Inc ..... SECOND COVER National Radio tnstitute ......... 72 151 TreVac 89
115  Electronic Chemical Corp ..... ... 93 2 ey Fbkiiesn 62
rich Publications ............
Electronics Book Service— eln | 152 US. Crystals, tnc .............. 83
A. S. Barnes & Co. Inc ........ 87 133 Peak Electronics Company ....... 80 153 Valparaiso Technicat Institute .... 80
116  Eltec Laboratories, Inc .......... 79 RCA Institutes, Ing ........... 10. 11 154 Winegard ....oovvvreeennnnn. 58
117  Fair Radio Sales ............... 68 134 R W Electronics ............... 80 155  Xcelifes MIC! awvm aa s dit beawhbines 6

. B eEEEBEEEEEEEEEEss00ssE000eUn0eN00000ENsEEsN0NENEenNsEnsE0n000NEassEs00EE0RsEN0Nn0esns 0000000 ENECaEEE000E0000ENREEs0Es IscsRsEsRsRRasS
S ”

The coupon below can also be used to obtain additional information on the new
product items shown on pages 86 through 92 as well as on the ads as listed above.
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mait 10 ELECTRONICS WORLD r.0. BOX 212

VILLAGE STATION NEW YORK 14, N.Y.

Printed in U.S.A,

www americanradiohicetorv com

INDICATE NUMBER™
OF ITEMS REQUESTED

COUPON

ELECTRONICS WORLD

[]

: m Make sure
VOID 7 NAME : that your
d name and address
AFTER STREET NO. : are printed clearly.
JULY 31, 1962 cry ZONE STATE
100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 § ELECTRUNIBS
120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139
ADVERTISED 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 3}
PRODUCTS 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 } WURLD
180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199
(SEE INDEX ABOVE) 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 3
220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 } DER
NEW PRODUCTS 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 §
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 i SERV":E
& LITERATURE 41 42 43 44 45 46 47 48 49 S50 51 52 53 54 55 56 57 58 59 60 2
:
:
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MODEL 630 V-0-M 55
~ Standard 0f The Industry

e
b

L

CAUTION OW HIGH VOLTS

§000

L SRS
1200 ——3001A MOVEMENT EASY TO CHMANGE
o|200— ol STANDARD BATTERIES
n ¢ ' :
60- /
ADJ v QuT
v| 2| pur
12 f )
l 3
3 SIMPLE TO
X 1| | REPLACE
1| 2A- coM x&nglPhl.FgS
v —xwln & &
o g 20— ——x 1000
[ A——y —x 00 000
& VA

COMPLETELY
WIRED CIRGUIT

FACTS MAKE FEATURES:

Popular streamlined tester with long meter scales ar-
ranged for easy reading. Fuse protected. - RANGES

Single control knob selects any of 32 ranges—less chance 0C VOLTS 0-3-12-60-300-1,200-5,000

of incorrect settings and burnouts. —E L L R

- . AC YOLTS 0-3-12-60-300-1,200-6000

Four resistance ranges—from .1 ohm reads direct; at 5,000 ghms per volt.

4Y, ohm center scale; high 100 megohms. OHMS 0-1,000-10,000.

. . . . “TMEGORMS | 0-1-100.

Attention to detail makes the Triplett Model 630 V-O-M a lifetime investment. ————— — —

it has an outstanding ohm scale; four ranges—low readings .1 ohm, high AMPERES 0-60 at 250 millivolts.

100 megs. Fuse affords extra protection to the resistors in the ohmmeter ocwittl | . A
AMPERES 0-1.2-12-120 at 250 millivolts.

circuit, especially the Xl setting, should too high a voltage be applied. Accu-  — et
racy 3% DC to 1200V. Heavy molded case for high impact, fully insulated.

DB: —20 to 477 (500 ohm line at 1 MW).
t630A same as 630 plus 1%% accuracy and mirror Scale only $59.50 ——-————————————
QUTPUT VOLTS; 0-3-12-60-300-1,200; jack with

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, QH|0 ISmemisimitius

e il s P

" 630-A 630-PL 630-APL
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RCA Color-Bar/Dot/

Crosshatch Generator
Low-cost, lightweight, porta-
ble instrument that provides
all essential Color-TV test
patterns. Simple to operate:
only 3 controls. RF output
leads connect directly to an-
tenna terminals of receiver;
no external sync leads re-
quired. Crystal-controlled sig-
nals assure rock-steady pat-
terns, free from “jitter” and
“crawl.”" Extra-wide-range
chroma control. Generates:
e Color-bar pattern: ten bars
of color, including R-Y, B-Y,
G-Y, I and Q signals spaced
at 30° phase intervals for
checking phase and matrix-
ing, and for automatic fre-
quency and phase align-
ment. Permits accurate
alignment of the “X" and
“Z” demodulators which
are used extensively in RCA
Victor and many other
makes of color TV receivers
Crosshatch pattern: a grid-
like pattern of thin sharp
lines for adjusting vertical
and horizontal linearity,
raster size, and overscan
Dot pattern: a pattern of
small sized dots facilitat-
ing accurate color converg-
ence adjustments
$189.50* with output cables.

*User Price (Qptional)

RCA 5-Inch Oscilloscope
for Color-TV

A wideband scope excellent
for checking colorburst sig-
nats and general troubleshoot.
ing of wideband color circuits
and other electronic equip-
ment. Muilt-scale calibrated
graph screen makes measure-
ment of peak-to-peak voltage

as easy as with a VIVM,

o New 2-stage sync separa-
tor assures stable horizon-
tal sweep lock-in on com-
posite TV signals

¢ Dual bandwidth: 4.5 Mc at
0.053 volt rms/in. sensitiv-
ity. 1.5 Mc at 0.018 voit
rms/in. sensitivity
Continuously adjustable
sweep frequency range: 10
cps to 100 Kc
3-to-1 voltage-calibrated,
frequency-compensated
step attentuator for **v"'
amplifier
Simplified, semi-automatic
voltage calibration for si-
multaneous voltage meas-
urement and wave-shape
display
Vertical-poTarity reversal
switch for “upright” or
“inverted” trace display

$249.50*, including direct/

low capacitance probe. and
cable, ground cable, and in-
sulated clip.

' RCA Television FM
- Sweep Generator

Specifically designed for vis-

ual alignment and trouble-

shooting of color and black-
and-white TV receivers, and

FM receivers. The RCA WR-

69A has pre-set switch posi-

tions for all VHF TV channels,

FM broadcast band, and TV

video, chrominance, and IF

frequencies. The WR-69Ahas
these important features:

e If/Video output frequency
continuously tunable from
50 Kc to 50 Mc

e Sweep-frequency band-
width continuously adjust-
able from 50 K¢ to 20 Mc
on IF/Video and FM; 12 Mc
on TV ¢hannels

e Qutput level—0.1 volt or
more

e Attenuation range:

TV channels, 60 db
IF/Video, 70 db
FM, 60 db

® Return-trace blanking

e Two adjustable bias volt-
ages on front panel

$295.00* in¢luding all neces-

sary cables.

l

WR-69A

RCA RF/VF/IF
Marker Adder

Designed for use with a mark-
er generator {such as RCA's
WR-99A) and a sweep gener-
ator (such as RCA's WR-694),
this instrument is used for
RF, IF, and VF sweep align-
ment in both color and black-
and-white TV receivers. In
visual alignment techniques,
it eliminates distortion of
sweep response pattern.
Important features:

® Choice of four different
marker shapes provided by
front panel switch for dif-
ferent types of sweep-
response curves and for
positive and negative sweep
traces

® Provides very high-Q mark-
ers of high-amplitude and
narrow bandwidth

e Complete front panel con-
trol of marker.shape, mark-
er amplitude, marker polar-
ity, sweep amplitude, and
sweep-trace polarity

$74.50" complete with cables. |

RCA Crystal-Calibrated

Marker Generator

Supplies a fundamental fre-
quency RF carrier of crystal
accuracy for aligning and
troubleshooting color and
B&W TV receivers, FM receiv-
ers and other electronic equip-
ment in the 19-260 Mc range.
Combines functions of mul-
tiple-marker generator, re-
broadcast transmitter, and
heterodyne frequency meter.
o Highly stable output
® May be calibrated at 240
separate crystal check
points —accurate calibra-
tion provided at 1-Mc and
10-Mc intervals
e Matched-impedance pad-
type attenuator and double
shielding of the oscillator
provide effective attenua-
tion of all frequencies
e Most-used IF and RF fre-
quencies are specially in-
dicated on the dial scale
® Sound and picture carrier
markers available simulta-
neously
$242.50* complete with out-
put cable and phone tip.

RCA ELECTRON TUBE DIVISION, Harrison, N. J.

The Most Trusted Name in Electronics
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