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BRING 'EM BACK ALIVE|

o

NOW, A COMPLETE LINE OF BUDGET-PRICED WOLVERINE® SPEAKERS

MODEL LS15 Big speaker sound at small speaker price! Radax 15" full-
range speaker. Response, 35 to 13,000 cps. Power handling capacity, 20 watts.
Impedance, 8 ohms. Diameter, 15} inches. Depth, 6-11/32 inches. Shipping
weight 12 pounds. Net each $24.50.

MODEL LS12 Shallow design fits anywhere! Dual-cone 12” full-range
speaker. Response, 40 to 13,000 cps. Power handling capacity, 20 watts.
impedance, 8 ohms. Diameter, 12)4 inches. Depth 3} inches. Shipping
weight 6 pounds. Net each $19.50.

MOBDEL LS8 Ideal for hi-fi in every room of your housel Radax 8" full-range
speaker. Shallow design. Response 55 t0 13,000 cps. Power handling capacity,
20 watts. Impedance, 8 ohms. Diameter, 8% inches. Depth, 3)4 inches.
Shipping weight 5 pounds. Net each $18.00.

HF1 STEP-UP KIT Add sparkling brilliance to LS8, LS12, LS15 or similar
speakers. Improves response from 3,500 cps to 18,000 cps. Complete with
crossover-level control, wiring harness, complete instructions. Shipping
weight 3 pounds. Net each $20.00.

MF1 STEP-UP KIT Mid-range kit to complete Wolverine three-way sys-
tem. Improves presence and dispersion from 1,000 cps to 3,500 cps. Complete
with crossover-level control, wiring harness, instructions. Shipping weight
5 pounds. Net each $25.00. '

. HIGH-QUALITY (01105
J-WARY 7z
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It takes the most modern facilities in the industry to accom-
plish this:

The most spectacular loudspeaker value ever offered —
a high-quality 3-way speuker at the cost of a coax!

And only Electro-Voice has these facilities, plus the produc-
tion ‘‘know-how™ . .. all under one roof! Every vital process
from die-making to die-casting, from wire-flattening through
automatic voice-coil winding, precision grinding, plating and
polishing, to a completely automated belt assembly is under
E-V’s continuous personal control.

Introducing the new Wolverine LT12 — the latest addition
to the famous Wolverine budget-priced line of quality speakers!

Imagine! A speaker that sounds better than speakers costing
twice as much. With deep, rich bass and clean, clear treble
from two cones, coupled by the famous E-V Radax principle.
Plus smooth, peak-free highs that spread evenly throughout
the room — without beaming — for outstanding sterco any-
where in the listening area. .. possible only with an E-V
diffraction-horn compression-type tweeter.

The impressive list of LT12 **high-priced” features also in-
cludes a new ceramic magnet, plus edgewise-wound voice coil
for highest efficiency . . . rugged die-cast frame to ensure per-
fect alignment of all moving parts . . . “deep-dish” bass cone
design for higher power handling . .. long-throw suspension
for minimum distortion . . . 3-position tonal balance switch
that matches the LTI2 to your acoustics...and a rich,
jewel-like precision finish to all vital parts.

But, best of all, the LTI12 is versatile: mounts in most high
fidelity speaker enclosures, in the wall, ceiling, or even jn a
closet. And its wide dispersion makes placement far less
critical than ordinary speakers — even for stereo!

See and hear the exciting new Wolverine LT12 at your nearby
Electro-Voice/Wolverine high fidelity headquarters . . . today!

www americanradiohistorv. com
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ELECTRO-VOICE, INC., Consumer Products Division, Buchanan, Michigan
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SPECIFICATIONS: Frequency response, 40 to
18,000 ¢ps. Power handling capacity, 20 watts,
program. Built-in ¢rossover and 3-position
balance switch. Impedance, 8 ohms. Size,
12})4 inches diameter, 6 inches deep.
Shipping weight 15 pounds.

Model LT12
$29.50

Three-posiltion switch
provides positive controf
of tonal balance

ELECTRO-VOICE, INC., Dept. 325N
Buchanan, Michigan

Please send my free E-V ¢atalog and list of E-Y/Wolverine high
fidelity specialists.
Name

Address

City. _State_
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Servicemen everywhere are saying:

T =-BB1R)R D

ELECTRA brings in sharp

pictures where other electronic antennas fail

It stands to reason that TACO would produce, in
the T-BIRD ELECTRA, the world’'s best electronic
antenna. Only TACO gives you the combination of
the most rugged, highest-performance antennas
plus the finest in antenna-mounted transistorized
preamplifiers (designed by Jerrold).*

So, with the T-BIRD ELECTRA you assure cus-
tomer satisfaction, even in severest ‘“‘problem”
areas. Rigid chrome-alloy aluminum elements and

*The TACO FLECTRA preamplifier is nvailable separately at §39.95 for use with any antenna.

TECHNICAL APPLIANCE CORPORATION

contacts eliminate the antenna ‘‘friction noise’
and “'signal flutter’' i1herent in some so-called
“'high-gain’’ antennas. There's a T-BIRD ELECTRA
for avery TV/FM home need, priced from
$78.80. And it's completely pre-assembled for
your convenience.

Only TACO offers castom area-engineering on
electronic antennas to help you solve any type of
signal problem. For tiese special services, see
your TACO distributor.

Distributor Sales Division ¢ Dept. JTD-22,Sherburne, New York

A Subsidiary of Jerrold Electronics Carporation

i Tinds counirle« =5 other fore
1 e ‘ot O Pepartment. €

wWabash Avent Chi
enutiiries 88.041. Second ¢l poRtige paid at Chivaro,
awa, Camad nd for payment vostage {a eash. March,

h A cage 3, 1laal Subperiptian rates:

L1
196:2; Vol
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STEREO TEST RECORD

THAT DOES IT ALL!

B Developed by CBS Laboratories, the
STR-100 is designed to test all types of
stereo equipment. This record achieves a
new standard of perfection in audio en-
gineering.
W Never before has one record contained
exacting tests for:

B Tone arm resonance

| Compliance

B Tracking and stylus wear

® Continuous sweep from 40 to
20,000 cycles,with separate bands
for left and right channels
@ Spot frequency tones from 20 to

20,000 cycles, with verbal an-
nouncements that eliminate guess-
ing at frequencies or referring to
printed notes.

W Two sets of liner notes provide an ad-

ditional, unique feature—interesting and

understandable to both the professional

and the audiophile.

B STR-100 has long been needed. It will

no doubt become the norm for the entire

industry. Look for the STR-100 at your

favorite record store. If you cannot find

a copy in your locality, just fill in the

coupon below and you will be advised

where it may be purchased.

Suggested retai! price is $6.50,

SN SEESEEEEEEEEE
Columbia Records, Dept. EHM,
799 7th Avenue, New York 19, N.Y.

Name
Street Phone No.
City Zone  State

COLUMBIA REGORDS |

“"COLUMBIA™ @MARCAS REG PRINTED IN U S.A.

ELECTRIC ENGINES FOR OUTER SPACE

Space engines using  high-speed  ion
beams and plasma jets will provide the
necessary  thrust for travel betiveen
planets. These engines are about to be
tested in actual flight. Here is how they
work and what can be expecied from
them.

REVERBERATION IN AUDIO REPRODUCTION
What is reverberation and how impor-
tant is it in obtaining realistic hi-fi re-
production? The author covers design
and operation of various reverb detvices
used with both professional and home-
entertainment equipment.

TRANSISTORIZED TRANSMITTER

FOR CAMPUS STATIONS

More and more colleges are installing
their own broudeasting stations. Here are
details on a micro-power transniitter
that needs no license and can eliminate
many of the headaches of bigger and
more elaborate installations.

DYNAMIC TESTS WITH A SERVICE SCOPE

The oscilloscope’s blanking pulse, exter-
nally applied to a resonant cireuit, dis-
plays component condition visually. This
provides quick, positive testing for many
radio and TV induetors.

COMING
NEXT MONTH

OYNAMIC TRANSISTOR BRIOGE

Input impedance and beta of several
transistors bearing the same type num-
ber may vary considerably from nominal
values yel these factors can affect stage
gain. This article covers the design and
construction of a bridge for determining
these parameters with an a.c. test signal
and per mils selection of transislors for
best in-circuit performance.

TROUBLESHOOTING

TRANSISTORIZED DIGITAL CIRCUITS

The printed, plug-in cards and siandard-
ized circuits make specific techniques
possible for locating defects. The author
goes through common digital configura-
tions with step-by-step cheeks and read-
ings used to isolute breakdowns.

RC EQUALIZATION CURVES

An accurate graphic method, for the
audio technician. of charting any equal-
ization curve. The method is deseribed
in detail with examples of the technique
worked out.

All these and many more inlm('s'ling and
informative articles will be vours in the
April issue of ELECTRONICS
W()RLI) ...on sale

March 22nd

ZIFF-DAVIS PUBLISHING COMPANY
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How 1o gel 3
Commercial
FCC Licente

REE

Completion of the Master Course
(both Sections) will prepare you
for a First Class Commercial
Radio Telephone License with a
Radar Endorsement. Should you
fail to pass the FCC examination
for this license after successfully
completing the Master Course,
you will receive a full refund of
all tuition payments. This guar-
antee is valid for the entire pe-
riod of your enrollment agrec-
ment.

““License and $25 raise due to Cleveland Institute Training”’

"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 $25 a month raise and a District of my
own for all maintenance on the State’s two-way communication system. I wish to sincerely thank yeu
and the school for the wonderful radio knowledge you have é)nssed on to me. I highly recommend the
school to all acquaintances who might possibly be interested in radio. I am truly convinced I could
never have passed the FCC exam without your wonderful help and consideration for anyone wishing
to help themselves."

To Get An
FCC Commercial
License

EFFECTIVE
JOB FINDING
SERVICE HELPS CIRE
TRAINEES GET
BETTER JOBS

CHARLES C. ROBERSON
Cheyenne, Wyoming

Employers Make Job Offers Like These
To Our Graduates Every Month

Broadcast Station in 111in0is: 'We are in need 0f an engineer With a tissl
“lass phiotte Lheense, v i student of Cleveland Institute of Electionhs.

GET THIS HANOY POCKET ELECTRONICS OATA GUIDE
Free ...

Puts all the commonly used conversion factors, for-
mulas. tables. and color codes at your fingertips. Yours
absolutely free if you mail the coupon today. N’:) further
obligation!

TO GET THIS FREE GIFT, MAIL COUPON TODAY!

Coast Manutacturer: *
ing or esperfencs In racdlar N
I of interestad persons (o us.

reintly I nesd of man with el
dntenanee. We woull appreciite )

vies

EXCLUSIVE
TECHNICIAN
TRAINING PROGRAM
IN COMPUTERS,

1
furt o

find out how...

oY i ot jol meurite. Specializeal sducati 1
SERVO MECHAMISMS, Diee ot 1 Blior walr A perant Johe in e
FLIFIEHS grawhiygr hehil of clectramios,

NETIC AM 2, You can solve the provicms e 1ech. S ful
MAG B uccessiu
ﬂl'la urher“ . Your abihity (0 solie problems will help you

e vour hald, -
Iindle new clectronie deviees. BEvery dav, E l e c t r ﬂ 1 -C E’
: . : n

Training

Gel All 3 Booklets

Sorry—Not For Beginners

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

Free

necessary for success in Cleveland Institute

3 wl:ﬂ'_i.ill.lulu ghan for. .- programs.

Accredited by the
National Home

Stud

y Council
AT e N R e Y e D W Y R N e W

Cloveland lnstitute of Electronics

1776 E. 17th S1. Desk RN-63A Cleveland 14, Ohio

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

M Radio-TV Servicing
0 Manufacturing

Electronics Tralning

;H

7] Amateur Radio
O Broadceasting
. Home Experimenting

1 Telephone Company
] Other

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

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

Act Now

CLEVELAND INSTITUTE OF ELECTRONICS

RN-53A
March, 1962

1776 E, 17th 5t.  Cleveland 14, Qhio

www americanradiohistorv. com
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\“e/ Utah's
famous micro-gap
replacement
SPEAKERS

Better response — better sound
reproduction than original equip-
ment! Better customer response,
too, when you install Utah Micro-
Gap replacement speakers. Sin-
gle-packed in custom-fitted car-
tons. lliustrated above:

Y SP69NF 6x9" Oval Inverted
Auto Speaker[@SP12J 12" Round
Speaker [ SP4A 4" Square Out-
door Speaker [B] SP69G 6x9" Oval
Auto Speaker [@ SP8NF 7%" In-
verted Pin Cushion Speaker.

Write for illustrated filerature

0 f'“r”'.h'“'ﬂ'f'l.*"\’%""'t'-'

HUNTINGTON,

INDIANAl

6

»

... for the Record

By W. A. STOCKLIN

Editor

ELECTRONIC SALES TO REACH $10.8-BILLION IN 1962

ESPITE keen competition among

producers of electronic equipment
and a serious shakeout in the pricing
structure, particularly evident in the
semiconductor area, the electronic in-
dustry has passed all previous records
with factory sales reaching $10.15-bil-
lion for 1961. This is a growth of 4.1%
over the previous year.

This increase was achieved almost
entirely hecause of continued expan-
sion of military and industrial markets
which together accounted for 71% of
total sales. Consumer-products sales
declined 4.7 from $2.1-billion to $2-
billion while replacement-component
sales showed an increase of 3.69 from
$.9-billion to $.,95-billion. Industrial
products increased 8.6‘¢ from $1.75-
billion to $1.9-billion. Military-product
sales increased 677/ from 83-billion to
$5.3-billion.

According to Mr. L. Davis, President
of the Electronics Industry Association,
it is reasonable to assume that a larger
gain in total electronics output will be
forthcoming in 1962 with present pre-
dictions estimating an increase of 6.4°¢
over 1961. Sales in 1962 should be stim-
ulated by the ever-increasing need for
more advanced weapon sysiems, ex-
panding space and missile programs, a
continuing rise in plant modernization
and automation. and increasing con-
sumer spendable incomes. In the indus-
1rial electronics field. sales are expected
to increase throughout the next decade
with computing and data-processing
svstems. testing equipment, microwave
apparatus. and navigational aids hold-
ing predominant positions.

Despite serious price-cutting in tran-
sistor items. the semiconductor industry
showed a remarkable gain in units sold.
For the first 9 months of 1961, the in-
dustry sold 136,490.332 transistors,
which is an increase of 51% over the
90,263,352 units sold for the same period
in 1960. Dollar sales did not reflect this
spectacular increase since sales only in-
creased 2.27, from $222,198,961 to $227,-
002,035 for the first 9 months of 1961.
However, with new semiconductor de-
vices emerging, such as solar cells,
infrared sensors, thermoelectric, and
similar components, the over-all semi-
conductor industry is without a doubt
a growth area.

Raymond W. Saxer, Vice-President,
Marketing, RCA Sules Corporation. re-
cently predicted that the domestic radio
industry will sell 12 million home sets
in 1962, breaking all records for pre-
vious years. The peak home radio year
was 1947 when 17,360,000 sets were sold.
Sales dipped to just under 13 million in

www americanradiohistorv com

1948, and then fell below the 10 million
mark until 1960 when 10.703,000 re-
ceivers were sold. Although figures are
not available as yet. 1961 sales are ex-
pected to surpass the 1960 level.

Panelists at a recent seminar spon-
sored by the EIA’s military marketing
data committee look forward to an im-
pressive increase in the sales of radar
equipment. Their predictions are that:
heavy surface radar sales will increase
from a current level of about $300-
million to $7753-million in 1970; radar
for manned aircraft and drone sales
will increase from about $127-million at
present to $215.4-million in 1970; and
shipboard radar sales will increase from
$110-million in 1961 to $130-million in
1970.

Walter W. Slocum, President of In-
ternational Resistance Company, re-
cently pointed out that the electronics
industry enters 1962 far more optimis-
tically than it did in 1961, Although the
industrial aetivity was declining a year
ago at this time, the economy is now
continuing to gain ground after turning
upward around mid-year. and he looks
for 1962 to show continued improve-
ment barring any serious unforeseen
foreign development.

Although foreign trade is vital to the
well-being of the United States’ elee-
tronics industry, he did point out that
a segment of our industry today faces
a very real threat from imports from
low-wage countries. Mr. Slocum went
on to say. “These imports were tiny, in-
significant clouds on the horizon back
in 1955: but today they have hecome
ominous for many firms, and particu-
larly for the small ones whose lack of
diversified lines makes it difficult fov
them to ride out extended spells of
rough weather, In 1935, for instance,
the value of Japanese radio imports into
the United States totaled little more
than $230,000. By the end of 1960, that
little white cloud had billowed into a
startling $70-million. The figure has
continued to grow rapidly since then
until today more than 60‘: of transistor
portable raclios sold in the United States
are Japanese.”

Like in any industry, there are always
a few turbulent conditions to overcome
but, in viewing the electronics industry
as a whole. all signs point to not only a
prosperous 1962 but a progressive fu-
ture, For technicians. engineers, and
scientists employed in electronics. the
future looks bright, and there is still
a great need for qualified personnel—
men who are sincere in their work,
loyal to their companies, and techni-
cally qualified. A

ELECTRONICS WORLD
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UPGRADE YOUR INCOME

through Grantham Training

Get

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

WHICH COURSE TO TAKE?

HERE ARE FIVE RULES to guide you
in selecting the course of training that is best suited to

YOUR PERSONAL NEEDS:

4/ IT MUST teach you the theory of electronics. WHAT
good is a course if it doesn’t really “MAKE ELEC-
TRONICS YOURS,” to use for your personal advance-
ment? Select a course that you can understand . ..one
that reveals to you the basic, underlying principles of
electronics.

vl MUST be cne that can be completed successfully
in a matter of WEEKS, not a course that goes on and
on! Time is worth money. Every extra week which a
“long course” may requdire is money out of your
pocker! It costs more than tuition.. . it costs you real
dollars! Let nothing delay YOU in preparing for your
FCC license. Select a school that values YOUR TIME!

4/ IT MUST be reasonable in cost! The best test of the
true worth of a product or service is in WHAT YOU
GET FOR YOUR MONEY. Select a course that is
sufficiently reasonable in cost so thar you know you
won't have to drop out before you complete it! Select
a school with conservative tuition fees — but, be surc it
does something for you.

+/ IT MUST gain recognition for you. Don't be satisfied
with the mere promise of some sort of diploma! Be
sure the course will qualify you for a nationally recog-
nized measure of electronics knowledge —a FIRST
CLASS Commercial FCC License. Remember: This is
a U.S. Government license. No school can issue it,
nor promise it to you! Select a school whose graduates
consistently PASS the FCC exams.

-\/ IT MUST be a mature course of training . .. for mature
men ...not a mere “memory” course or one in which
you are expected to cram your way through by “brute
force.” IT MUST not be one that leaves you “on your
own.” Select a school that affords you personalized
instruction. Select a course from a school that reflects
maturity, dignity, and integrity.

Grantham Schools

LOS ANGELES * SEATTLE - KANSAS CITY * WASHINGTON
CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resi-
dent classes. Either way, you are trained quickly and well. Write,
or mail the coupon for details,

ACCREDITED BY THE NATIONAL HOME STUDY COUNCIL
March, 1962

YOUR TIME
oo

S

7 | WORTH

MONEY!

IS GRANTHAM TRAINING FOR YOU?

HERE ARE FIVE FEATURES OF GRANTHAM TRAINING
... check them off ... see if this is the course for you,
CHECK THESE FEATURES:

D Grantham teaches the theory of electronics. Every basic

concept of electronics fundamentals is covered in the
Grantham course ... whether you take it in resident
classes or by home study. Grantham training “makes
electronics yours.”

D You can get your First Class FCC license IN ONLY 12
WEEKS in Grantham resident classes (or. in a corres-
pondingly short time in the Grantham home-study
program). THINK OF IT! A commercial U.S. Govern-
ment license... PROOF OF YOUR qualifications in
meeting these U.S. Government requirements as an
electronics communications technician...a nationally
recognized certificate. By preparing you for this license
in only 12 WEEKS, Grantham conserves YOUR TIME!

D Grantham Schools’ tuition rates are low, yet the instruc-

tional service is not equalled by many of the mosrt
expensive schools! Grantham can do this because of
highly efficient instructional methods and because
Grantham has a sincere desire to out-do all others in
service rendered per tuition-dollar. Grantham has cstab-
lished reasonable tuition rates. And, the percentage of
students who successfully complete the Grantham course
—and who get their FCC licenses —is one of the highest
in the nation.

DYOU GAIN RESPECT by showing your Grantham

diploma, once you earn it, YOU GAIN RESPECT by
showing and posting your First Class FCC License —
a nationally recognized certification of your electronics
knowledge. Many companies which employ industrial
electronics technicians require them to have this license.
YOU CAN GET IT IN ONLY 12 WEEKS. Let
Grantham show you how!

D Mature men select Grantham Schools for electronics

training. (The average age of Grantham Students is
28.8 years.) MATURE MEN want a definite objective
(not a pot of gold at the end of the rainbow). Grantham
training has this specific objective: To prepare you for
your First Class FCC license and greater earning capa-
bility. The Grantham Course is for mature men who
know what they want,

[k B N N N BN B B B B B B B B B B B B B B B B B )
! TO: GRANTHAM SCHOOLS, INC. |
NATIONAL HEADQUARTERS OFFICE
B 1505 N, Western Ave., Hollywood 27, Calif. %-c B
] Please send me full delails on the course indicaled belaw. 1
B | understand that there is na obligation and no salesman will call. |
b name _ _ AGE _ 1
i ADDRESS B _ I
1 1
g CITY STATE _ 1

§ ! am interested in: [ | Home Study [ ] Resident Classes |
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TVL TWIST-LOK®
CAPACITORS

These 'lytics take 00 [hc.toughc.rft
TV and radio duty, give maxic
mum trouble-free service, without

TVA ATOM®
CAPACITORS

Atom tubulars are service favor-
ites because they fit anywhere,
work anvwhere. Thev're the only
small siz¢ 85 C (185 F) capaci-
tors in ratings up 1o 450 WVDC.
They have low leakage current,
long shelf life, and withstand

HUAMMAL They are dependable
at extremely high and low tem-
peraturcs. Cathodes are c[icd
10 mect the nceds of high ripple
currents, high surge voltages.

high ripple currents, high surge
voltages.

“). Cause
Circugeg

~CXtremely im.
15ed only par, of

“‘!{erm itten;

VL VERTI-LYTIC*
CAPACITORS

These single-ended molded tu-
bulars are the ideal replacement
for units of this tvpe found on
printed wiring boards.

Keyed terminals assure fase man-
}ml mounting and correct polar-
ity. Resin end fill protects against
drying of clectrolvie or entrance
of external moisture,

EVERY 'LYTIC
YOU NEED...

CL PRINT-LOK®
CAPACITORS

lh(' p[‘]nu‘(l Ci1r¢ utt version Of

he Tw 3 % k niy !Sal hasc
18t Lok. U €

he

; inte ™
replaces any of the P(r(;?l::)' No
. erics 1N use : .
cuit 'lyuc . dapters to
: ting adap
makeshift moun & d extra

aci r ad

damage CAPCLOL ity of high THE MARK OF RELIABILITY
height . .. n© possibility

cesistance contacts:

WORLD'S LARGEST CAPACITOR MANUFACTURER

ELECTRONICS WORLD
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GET YOUR ELECTRONIGS-TV-RADIO

HOME TRAINING FROM N.T.S. RESIDENT SCHOOL

BREAK THROUGH Over 1 City Block of Modern School BETTER
TO HIGHER PAY, Facilities, Laboratories and ...MORE COMPLETE
GREATER JOB SECURITY Shops Housing Over ... LOWER COST
START NOW! Break through 1.000 Students ... WITH NATIONAL
oA St A ' . SCHOOLS' SHOP-METHOD
‘‘All-Phase"’ Traminlg brépéres 50'000 Graduates -— HOME TRAlNlNG'
Tor 3 high-paying CAREER o5 all over the World — e aETTER
MASTER TECHNICIAN in Electronics since 1905 ... Training that i1s proved and

tested in N.T.S. Resident School

TV — Radio. One Master Course shops and laboratories, by a

at One Low Tuition trains you .
for unlimited opportunities in All School that is the OLDEST and

Phases: Servicing, Communications, LARGEST of its kind in the world.

Preparation for F.C.C. License, NATIONAL T’[a’mﬁil SCHOOLS PF- MORE COMPLETE

Broadcasting, Manutacturing, WORLD-WIDE TRAINING SINCE 1905 ... You learn ALL PHASES OF
Aqto_matlon, Radar anq Micro-Waves, Television — Radio — Electronics.
r-;z’;:;i m;ksltNPéOJlgc;S- THE SCHOOL BEHIND YOUR B LOWER COST

.. 4 } . . . Other schools make several
secure future . . . a richer, fuller life HOME STUDY TRAINING

courses out of the material in our
o ONE MASTER COURSE . . . and
you pay more for less
training than you get in
our course at

ONE LOW TUITION'!

can be yours! As an N.T.S.
MASTER TECHNICIAN you can
go straight to the top in
industry . . . or open your

own profitable business.

In these modern School Headquarters
o your Home Training is:
Classroom-Developed, Lab-Studio
Planned, Shop-Tested,
| £ 4 industry-Approved,
SN & " Home Study-Designed.

o e
‘ ‘ % 5"_ A 1 . {f " ..-“‘"
pr——d i rpes N.T.S. 1S NOT JUST A

MAILING ADDRESS ON A COUPON

LT.S. & hool ... Idf After you graduate you can Open yoOur
]9 BIG KlTS YOURS TO KEEP "::n‘;nsg c::'::a‘lh::e(;ogos- 'I'.h::s’and:'::um‘en own TV-Radio repair business or

. ) from all over the world come to train in our shops, g0 into high paying jobs like these
e Friendly Instruction and labs, studios and classrooms. Communications Technicians, Hi-Fi,

a R Stereo and Sound Recording

Guidance . You 'I’urn qu|lcl:ly and sasily the :.T‘S. Sl'\op Tested| Specialists. Tv.Radio B-oadcasting

e Graduate Advisory Service way. You get essons, manuals, job projects, persona Technician. Technician in

. consultation from instructors as you progress. You build » -

¢ Unlimited Consultation Short-Wave, Long-Wave Superhet Receiver plus a large screen Computers ‘%‘I_'Y"Ss"es- Electionics

e Diploma Recognized TV set from the ground up with parts we send you at no additional RieldRie hmc'a"'\"’s"e' 'a"S‘;
by Industry cost. You alsc get a Professional Multitester for your practical Serv U h'c"r" "’VGES am

job projects. The Multitester will become one of your most valuable ervomechanisms. Expert

e EVERYTHING YOU instruments in spare time work while training, and afterwards, too. Trouble Sh°°‘e{_ All Pl_\a-;.e

Many students pay for their entire tuition with spare time work. Master Technician.

NEED FOR SUCCESS You €an, too . . . we Show you how, Tv-Radio Sales. Service

SEND FOR INFORMATION NOW . . . TODAY! gndiRgpaig
IT COSTS YOU NOTHING TO INVESTIGATE

ResIDENT TRAINING AT Los anceLes | MAIL COUPON NOW FOR
If you wish to take your Electronics-TV. NATIO AL@ SCHOOLS (
e aomen o e esens | FREE BOOK sl J

largest school of its kind in the warld — & ACTUAL LESSON Mail Now To

I
write for special Resident School cata- I National Technical Schoals. Dent. BH-32
log and information, or check special No ] 4000 S. Figueroo S1., Los Angeles 37, Colif.

box In coupon. a .
Sln couean obligation.

No
ACCREDITED salesman W ' Nome Age

MEMBER will call. iy , i Address

1
1
1
[}
1
City Zone State i
NATIONA L&A SCHOOLS | @

ACTUAL LESSON Please rush FREE Electranics- TY.Radie

“Oppartunity’” Boak and Actucl Lesson.

WORTOWILTE TRING SINCE To0% Chech Rere if inferestad ONLY :n Resident Training af Laos Angeles
. L

VETERANS: Give date of discharge.
4000 $0. FIGUEROA ST., LOS ANGELES 37, CAUF, . s A Jiliy o

SO ) P Y. T T W N
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R e L P
Preserre the Genins
of the Masters cim we

x

[FaPs

Natural Sound
of M

andberg

REl

MODEL 6 550000 < reaoe

STEREO RECORO/PLAYBACK TAPE DECK

The remarkable features of this superb
unit speak for themselves —records 4
track ; plays back 2 and 4 track sterco
and mono; records/plays back FM
Multiplex Stercocast with magnificent
clarity, even at 334 ips. Permits sound-
on-sound, track adding, direct monitor
from sourece or tape; has push button
controls, threc scparate Tandberg ¢n-
gineered precision laminated heads,
hysteresis synchronous motor; installs
into HI-FI system. Price $498. Remote
control “F” model also available.

*199.350

MODEL 65 2 SPEED ¢ TRACK

STERED PLAYBACHK TAPE DECK

Another Tandberg triumph — for pure
playback of 2 and 4 track stereo and
mono tapes with finest frequency re-
sponse. Extremely versatile ; facilities
for adding erase and record heads.

Price $199.50.

Tandberg remains unchallenged for
clear, crisp, natural sound!

-Tﬂndberg OF AMERICA, INC..

8 THIRD AVENUE., PELHAM, NEW YORK

10

 DATER

HEE FROM OUR READERS mmm

STEREO PREAMP
To the Editors:

Ever since 1946 I have been a reader
of Rapio News and its ensuing progeny.
You are to be complimented on your
ever-increasing scope of coverage in the
field of electronics and your treatment
of the subject in a manner designed not
to insult the intelligence of the pro, yet,
on the other hand, not to “snow” him
with higher math.

I enjoy your technical reviews of com-
mercial hi-fi equipment, but I would
appreciate more construction articles
for this type of equipment. A case in
point is the two-tube stereo amplifier
described in your September 1959 issue.
I built this little two-tuber and it has
graced our living room ever since.

How about running a sequel to the
old Raplo & TV News preamp which
appeared about 10 years ago. That one
did yoeman service for many a record-
ing curve in the hectic transition from
78's to LP's.

MILES A. SNYDER

Snyder Industrial Photographic
Service

Western Springs, Illinois

Readers like the abore 1cho are inter-
ested in hi-fi construction projects will
be glad to know that we hare plunned
for an eurly issue «a stereo preamp that
might very wwell be considered the sequel
to the old Ranio & TV NEws preamp.
As a matter of fuct. this stereo version
was designed by Churles Boegli, who
worked on the original mono circiit.
—Editors.

£ £ *
SILICON AND SELENIUM RECTIFIERS
To the Editors:

Recently I have been getting in some
hi-fi amplifiers for servicing. I notice
that many of these amplifiers use new,
small silicon power rectifiers for “B-+"
along with selenium rectifiers for
bias. How can these semiconductor di-
odes be checked to make sure that they
are working properly? Do you have
any idea of the approximate front-to-
back resistances as measured with an
ordinary, service-type v.o.m.?

RicitarRD A, Siiaw
Ames, Iowa

An ordivary v.om. cun be used to
measure frout-to-back resistance in
these diodes in order to check whether
they are defectire or not. Be sure to
connect the rv.om. lead that is polar-
ized positively to the anode of the semi-
conductor diode and the negative lead
to the cathode for a forward-resistance
measurement. Then simply reverse the
leads to meusure back resistance.

Typicdl ralues that we have meas-

www americanradiohistorv com

wred rvecently on a monber of 750-ma.
silicon diodes «wre in the order of
1000-2000 ohms forward resistance and
orer 20 megolhms back resistunce. This
represents o back-to-front ratio of
ubont 20.000 to 1. far in creess of buch-
to-front ratios obtained 1with sclenim
diodes. In the cuse of selenivm irecti-
fiers. forward resistunce measires
wround 5000 ohms to 50,000 ohwns. de-
pending on the diode's cnrreat ruting.
while buck resistance measires from
.1 to 1 megohm. Buack-to-front rutios
are in the order of 20:1 to 200:1,

These measurenients wcere tauken 1with
a v.om. heving an internal 1Y-volt
battery.—Editors.

-3 ] *
MEDICAL ELECTRONICS
To the Editors:

I was very interested in the article
“Advances in Medical Electronics™ by
Walter H. Buchsbaum in your Novem-
ber 1961 issue. I would like to compli-
ment you for harmonizing the field of
medicine with electronics.

WALTER A. ToriNKa, M.D.
Burien Eye Medical Center
Seattle, Washington

To the Editors:

Your article summarizing recent de-
velopments in medical electronics was
very interesting and illuminating.

EsMalL KoUSHANPOUR

Michigan State University

Dept. of Physiology & Pharmacology

Lansing, Michigan

The excerpts above are typical of
muny letters we have gotten from our
readers complimenting nus both on the
presentation and appearance of the ar-
ticle referred to.—Editors.

& Ed £
LOUDSPEAKER RESPONSE MEASUREMENTS
To the Editors:

In your issue of October, 1961 there
arec test reports on two speaker systems
——the Dukane DuK-30 and the Harticy
"“"Holton.” I believe these are excellent
speakers, but in your tests, their fre-
quency response was measured in a
room of 12 feet hy 30 feet, and 11 feet
by 30 feet respectively. Does not room
testing to loudspeakers give a false
response, and if so, why print such re-
ports?

It is interesting to note that on page
44 of the same issue. no less an authority
than Edgar Villchur states: “Sometimes
attempts are made to get a rough indi-
cation of speaker frequency response
by taking microphone measurements in
an ordinary room. Such a method does
not even give rough results because
there will be far more variation caused
by the room and by the particular posi-

ELECTRONICS WORLD
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DOUBLES YOUR EFFECTIVE MANPOWER

NEW

- moDEL 1076

TELEVISION

ANALYST

for Black & White and Color

Chack ofl cinouite-Pupoinit any TV-roubll...in mivuili

B U ST o e
y Easy Point-to-Point Signal Injection, Comii I . .
You See the Trouble on the TV Screen and the Model 1075 and Model A107

Correct it—Twice as Fast and Easy!

COMPLETE R.F. and LF. HI-VOLT INDICATOR
There’s no longer any need to “‘lose your shirt” (and

: YOKE and HI-VOLTAGE
customers;——and worry about the lost hours you never MIDEORTESTREADERTE L

TRANSFORMER TEST

recover—on “tough dogs™ or even intermittents. The COMPOSITE SYNC

remarkable B& K Analyst enables vou to inject your Also N P ides:
own TV signal at any point and wateh the resulting FM MODULATED AUDIO SORINONAIOMICESS
test pattern on the picture tube itself. Makes 11 quick SWITCH-TYPE TUNER

and easy to isolate, pinpoint. and correct TV trouble in CELCRREATEERLS

any stage throughout the video, audio, r.f,, i.f., svnc, HORIZONTAL and VERTICAL WG RIS ST
and sweep sections of black & white and color tele- PLATE and GRID DRIVE AGC KEYING PULSE
vision sets—including intermittents. Makes external

scope or wave-forin interpretation unnecessary. Most B4 BOOST INDICATOR PICTURE TUBE MODULATION

useful instrument in TV servicing! Its basic technique
has been proved by thousands of successful servicemen
the world over.

The Analyst enables any serviceman to cut servicing
time in half, service more TV sets in less time, really

satisfy more customers, and make more money, BaK MANUFACTURING C€O.
Model 1076. Net, $29995 1801 W. BELLE PLAINE AVE - CHICAGO 13, iLL.
Available on Budget Terms. As low as $30.00 down Canada: Atlas Radio Corp., 50 Wingold, Toronte 19, Ont.

Export: Empire Exporters, 277 Broodway, New York 7, U.S A,

See Your B & K Distributor or Write for Bulletin AP18-N

March, 1962
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a significant advance

in high-fidelity reproduction

WE ARE PROUD TO INTRODUCE THE LONG-AWAITED

AN FM TUNER IN THE DYNAKIT TRADITION OF OBVIOUS

superiority

DYNACO

SPACE FOR ’
MULTIPLEX ADAPTER

n PSS T —

Complete including cover, $79.95 kit: $99.95 semi-kit: $119.95 factory wired and tested

Dynakit specifications are always based
on reality rather than flights of fancy,
so our Dynatuner specification of 4
microvolt (IHFM) sensitivity appears
somewhat archaic when practically all
competing tuners imply greater sensi-
tivity in their advertising. Performance
is what counts, however, so we invite
you to compare the DYNATUNER
directly with the most expensive, most
elaborate FM tuners avatlable.

We know you will find lower distor-
tion, lower noise, and clearer reception
of both weak and strong signals than
you ever expected. You will find new
pleasure in FM listening free of distor-
tion and noise.

Slightly higher in the Wast.

Best of all, the amazing performance
of the Dynatuner is achieved in actual
home use—and maintained for many
years, since it can be completely aligned
for optimum performance without ex-
ternal test facilities. Thus, after ship-
ment or after tube change, or after any
other source of changing operating
characteristics, the Dynatuner can be
re-instated to peak performance.

Naturally, the Dynatuner includes
provision for an internal multiplex
adaptor. The FMX-3 will be available
soon and can be added at any time
for full fidelity stereo FM reception—
your assurance that DYNAKIT always
protects you against obsolescence.

Write for detalied information on this and other Dynakits.

DYNACO, INC., 3912 Powelton Avenue, Philadelphia 4, Penna.
CAHELE ADDRESS: DYMACD, PHILA

www americanradiohistorvy com

| tions of the speaker and microphone
than the performance characteristics of
the speaker itself.”
ArTHUR GONTY, M.D.
Menominee, Michigan

One objection to the use of room
measrements is thut one purticular
microphone location muy give complete-
ly untypical performance results. How-
ever, it is onr practice {0 use an wreraye
response tuken icith microphones at no
fewer thuan cight locations in « room.
What is move. 1ce also frequently change
the location of the speuhers being tested
and arerage out the reswlts. By tuking
the aqrerage of « large number of meus-
wrenients in a typical listening roomi,
we obtain ralid and uscful results.
| Editors.

MILITARY TECHNICIANS
To the Editors:

I appreciate your stand for the elec-
tronic technician in your October edi-
torial. It's quite time a line was drawn
hetween the different skill levels.

As for myself. I am in one of our
largest groups of technicians, a member
of the United States Air Force. I guess
we have to be excluded from the in-
dustrial and consumer-products service
technician groups. but I am sure that
the present technician in the Air Force
will stack up to the best. In the first
place, the Air Force does not give a man
the job title of “technician” until he
reaches the higher skill level as deter-
mined by testing, training, and super-
visor recommendations. This generally
takes from five to ten years of experi-
ence in the field along with several vears
of schooling.

Larry G. OwEN, S/Sgt., USAF
Biloxi, Mississippi

Certainly the wmilitary clectronic
technician is important. Howerver, he
too may be classified «s “design tech-
nictun,” “service technician,” or “opcr-
ating techniciun” as wus mentioned in
| the editoriul.—Editors.

IMPEDANCE MATCHING IN AUDIO
To the Editors:
| Due to a printing error in my article
| “Impedance Matching in Audio Cir-
cuits,” in the December issue, a portion
of one sentence was deleted ol left out
by accident.

On Page 70 under the heading “Out-
put Matching,” the second sentence
should read as follows: “If the tube
were completely linear, as it is for very
small signals, we could represent it as
having a constant open-circuit output
voltage and a constant outpnu! resist-
ance .. Then marimum powcer wonld
be delivered to « lowd equal to r, and
distortion would beé no problem.”

Joer H. LEvITT
New York, New York

The portion of the text that e
omitied from Author Levitt's article
Iras been italicized in the abore letter.
We wre sorvy that e scem to huve lost
about two lines of copy someichere
along the line.—Editors. A

ELECTRONICS WORLD
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ALLIED 1962

ELECTRONICS CATALOG

including the

complate 1962 WORLD'S BIGGEST— MOST COMPLETE
Kknight kit

cataree

SAVE MOST ON

EVERYTHING IN ELECTRONICS

world's largest selection of famous-name
brands, plus exclusive products & values

X RONICS E LT l ool ou b
ELE‘-FG efgone N ‘ 'l 7 @New Stereo Hi-Fi Systems—
or oV

Everything in Hi-Fi Components

-
L___" ") eMoney-Saving Build-Your-Own
oun 4lev vear i

KNIGHT-KITS® for Every Need
; Tape and Recording Supplies
CATALOG 20 1

,. ©
L‘-_—.f{g o Best Buys in Tape Recorders,
(MDEX: PAGE 34

o Citizens Band 2-Way Radios

J ® Amateur Receivers, Transmitters,
and Station Gear

‘@ @ Public Address Systems, Paging
and Intercom Equipment

@ Test and Laboratory Instruments

o TV Tubes, Antennas, Accessories
o Batteries, Wire, Tools, Hardware

- o Huge Listings of Parts, Tubes,
I? Transistors, Technical Books

NEW Multiplex Stereo FM NO MONEY DOWN
All-Tronsistor Stereo Hi-Fi on Allied's new Credit Fund Plan

Now—enjoy 50% more buying power—up to
24 months to pay—see our 1962 Cataleg
for simple details.

AULLIED exclusives:

MONEY-SAVING KNIGHT-KITS™. Enjoy ihe most sai-
isfying do-it-yourself experience in the world!
Build KNiGHT-KITS—lowest in cost, easiest {o
assemble, best for performance. Select from over M TFF/ 7]
90 exciting Kk NIGHT-K1Ts—Stereo, Hi-I"i, Hobbyist, I send today for the world’s
Amateur and Test Instruments. An exclusive
ALLIED product.

- World's Largest Stocks - Lowest Money-Saving Prices
 Fastest Shipment » Expert Personal Service

bigges? electronics catalog!

BEST-BUY KNIGHT® PRODUCTS. Save most on famous o 0 O g
KNIGHT Stereo Hi-Fi—comparable to the best in i 1
quality, styling, performance—yet priced far 1 ALLIED RADIO, Dept. 223-C2 1
lower. Select super-value KNIGHT components or § 100 N. Western Ave., Chicago 80, lIl. 1
complete systems (including latest Multiplex - 1
Stereo and All-Transistor Hi-Fi). kNIGHT prod- : Send FREE 1962 ALLIED 444-page Catalog 1
ucts are acclaimed by all who recognize integrity ] |

in design and manufacture and who appreciate I Name |
value. I reesscemn - = ol g |

] |

ALLIED RADIO R — - —4
World’s Largest Electronic Supply House [ |

" ¥ citv Zone State. _ 1
Satisfaction Guaranteed or Your Money Back L pp——
March, 1962 13
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Electronics Worlcl Las resten

Product Test Report

PREPARED BY HIRSCHINNIOUCK LABORATORIES
H. H. Scott Model S-3 Speaker System
Superex Model ST-M Stereo Phones
CBS Labhoratories STR-100 Stereo Test Record
Lafayette Model TE-20 Signal Generator

H. H. Scott Model S-3 Speaker System

For copy of manufueticrer's brochure, circle No. 57 on coupon (page 118).

HE H. H. Scott S-3 is a true book-

shell speaker system, measuring
approximately 24” x 12" x 10” deep and
weighing about 35 Ibs. Like the larger
ancdd more expensive Scotf S-2, it is a
three-way system, using a 10” low-reso-
nance woolfer, an acoustically isolated
mid-range speaker, and a small high-
frequency tweeter, Sceparate level con-
trols are provided for the micd- and high-
frequeney speakers, allowing the user
to tailor the over-all response to his own
taste,

The instruction booklet gives little
technical information on the speaker
system. other than the fact that its
nominal impedance is 16 ohms. To our
cars, the crossover frequencies ap-
pearcd to be about 1000 and 3300 ¢ps.
We found the recommended level con-
trol settings to be perfectly satisfactory
to our ecars. and the centers of the sug-
gested ranges were used in our tests.

450-cps tone-burst signal.

The Irequency response of the S-3
was measured in the saime manner as all
other speakers we test, in a live room
with (wo different speaker locations
and cight different microphone loca-
tions, It must be realized 1hat this does
not give any sort of absolute Irequency
response, and therefore response curves
are not shown but rather to us it shows
trends, relatively free from room reso-
nance cffects,

The response of the Scot! S-3 proved
to be exceptionally smooth over-all, It is
within plus or minus 7.5 db from 32 cps
to over 12 ke. Its general shape is quite
smooth particularly in the 100 to 200
eps region, with a somewhat higher out -
put in the upper middles and highs. The
S-3 has very low bass distortion for a
speaker of its size and price. It never
exceeds 57, down to 20 eps. even at the
considerable acoustic levels generated
at our 10-watt test input level.

The tone-burst response of the S-3
system shows it to have excellent (ran-
sient response, quite free from hang-
over o' spurious [requencies at any
point in its range,

Listening tests proved once again that
the tone-burst test offers an excellent
clue to the listening qualities of 2
speaker. The S-3 has an exceptionally
clean. balaneced, and transparent sound,
Although it is appreciably smaller than
other speakers in its price range, il
holdls its own handily by comparison to
them. In faet, it compares very favor-
ably to other systems costing two to
three times as much, We liked its true,
musical sound immediately on hearing
it for the first time, and it eontinued to
please us with continued use.

The Scott S-3. in an attractive oiled
walnut cabinet, sells lor $129.95. A

5000-cps tone-burst signal.

OST GOOD-quality stereo phones
are dynamic types. resembling
miniature loudspeakers rather than the
usual headphones having a flat metal
diaphragm and fixed coils. The Supecren
Moctet ST-M phones are basically dy-
namic units, but are unique in being two-
way systems, Eaeh phone is 4 miniature
coaxial speaker, with a cone-type wooler
and a ceramic tweeter. The crossover
networks (one for each phone) are in a
separate plastie control box, eonnected
to the headset by a six-foot eord. Each
tweeter has its own level control, en-
abling the user to actjust the frequency
response to his liking, The nominal
erossover frequeney is 2200 cps.
The Superca phones are designed to
be driven from an amplifier’s voiee-coil
outputs, The impedance is not eritieal

14

Superex Model ST-M Stereo Phones

For copy of manufucturer's brochure, circle No. 38 on coupon (puye 118).

anywhere [rom 4 to 16 ohms being satis-
factory. The phones are quite sensitive,
only about 10 milliwatis being needed
for a good listening level. The crossover
network and coupling system incorpo-
rated in the control box result in a
sufliciently low sensitivity so that hum
and noise in the amplifier output are no
more apparent than they would be when
using loudspeakers. Certain other types
of stereo phones require attenuators be-
tween phone and amplifier heecause the
high sensitivity of the phone makes am-
plifier noise audible, but this not the
case with these phones.

We found the most pleasing sound to

www americanradiohistorv com

occur with the tweeter level controls at
their maximum position, The audible re-
sponse of the phones extends to at least
15 ke., and possihly beyvond, although
we cannot be sure how much our own
hearing falls off above 13 ke, At the low
end the response sounds uniform down
to about 80 c¢ps, with a roll-off below
that point. Fundamental output can be
heard, with little distortion, down to 35
cps. Low-frequeney response in car-
phones is largely a funetion of the tight-
ness of the seal between the phone and
the ear. These phones use a foam plastic
surround and do a good job,

The over-all sound of these phones is

ELECTRONICS WORLD
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Hermon Scott
could make

this new kit
for *30 less,
If. ..

Hermon Scott faced a basic choice . .. bring out his new
LK-48 amplifier kit at $124.95 or make it to sell for $30 less
like many other amplifier kits. All his engineering depari-
ment had to do was make a few compromises.

The LK-48 is rated at 48 watts. By using a smaller power
supply, ordinary output transformers, and pushing the
output tubes to their Ifmits, the amplifier might still pro-
duce 48 watts at 1000 cycles where many amplifier kits
are rated. But measured at 20 cycles, where Scott en-
gineers feel power is really important, cutput would be
down considerably. No compromise was made. The
LK-48 actually produces 28 watts per channel at 20 cycles,
and delivers full power throughout the audio range.

Many kits use a one color instruction book, Hermon Scoit
decided {o continue to use full color to insure factory-
buiit performance, even at the hands of a novice.

Important Scott engineering extras tike the all-aluminum
chassis, DC operated preamp heaters and unique hum-
null balancing could have been eliminated. Hum would
have been audibly higher and distortion at levels normal
to many kits, but Hermon Scott felt that the kit builder was
entitled to the same performance he has come to expect
from Scott factory-wired units.

Yes ... Hermon Scott could have made the LK-48 to sel!
for $30 less ... but it would have meant compromising
life-long standards. This is something he would never do.
You can choose any Scott kit with complete confidence

- the LK-48, the LK-72 80 watt complete stereo amplifier,
the LK-150 130 watt stereo poweramplifier,the LC-21 pro-
fessional preamplifier, the LT-110 multiplex tuner, LT-10
M tuner or the LM-35 multiplex adaptor. These superb
kits have all the features and performance you've come
to expect from the world’s leader in audio engineering.

| H.H.SCOTT

H. H. SCOTT INC., 111 Powdermill Rd., Maynard, Mass. Dept. 160-03

Please rush me your new full-color brochure telling
about Scott's full line of superb stereo kits.

[ AVF: T - S A P —
AT OIS S cuti s o s SRC) B S0 T ] e B ST Tl

Cily oY G Sl o8 G E s a2 O GLE,

Export: Morhan Exporting Corp.. 458 Broadway, N.Y.C.
Canada: Atlas Radio Corp., SO Wingold Ave., Toronto.
Prices shghtly higher west of Rockies
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WITH US...

THESE BIG “"EXTRAS"”
ARE ALL

STANDARD EQUIPMENT!

When you invest in dependable FANON-MASCO
amplifiers and sound systems you get so much more
for your sound dollar! Features you'd find in other
amplifiers costing much more are merely standard
equipment at FANON-MASCO.

In every power rating you get more! More mike and
phono inputs @ more speaker outputs m tamper proof
cable connections ® booster output m “‘circuit-sentry’
provision ® more rated power ® universal phono top
m and much, much more. Models from 8 to 70 watts
including mobile are available, With FANON-MASCO
you get mare for the same money.

See the complete new line of FANON-MASCO inter-
com systems for every installation requirement in
home, office, heavy-duty industrial and school sys-
tems. More FANON-MASCO intercoms are sold annu-
ally than any other make. Write for complete catalog:
441 Frelinghuysen Avenue, Newark 14, New Jersey.

New! Your best buy in Citizens Band

9 transistor radio transceivers!

A power house of performance from FANON-MASCO. Two to
six miles range with these handsomely styled CB units. Only
3" x 6" x 114" plus a 51" telescoping antenna. Ideal for busi-
ness, camps, boating and sports. NO LICENSE REQUIRED.

Model FCB-99 Only $129.95 list per pair
(Complete with leather carrying case, ear
phones, shoulder straps. batteries and crystals)

www americanradiohistorv. com

FAI\ION-MASCO

441 Frelinghuysen Ave,, Newark 14, N.J. ® Export: Roburn, 431 Greenwich St., N. Y.

smooth and elean, with very good highs.
The lows and middles can sound a little
muddy if the level is increased too much.
but at normal listening levels they me
comparable to good quality speaker sys-
iems. The effeet when listening 1o stereo
i phones is totally different from loud-
speaker reproduction, and must  bhe
heard 1o be appreciated. The listener ix
transported 1o the concert hall, with
startling realism. Although these phones

| are bulky. they are surprisingly light

and are very comfortable to wear for
exiended periods of time. (Editor's
Note: The manrdfacturer advises as tha
all phanes now hare a new ieadband
theat is Haliter, less bulky, awd o
contfortable than the one {ormoerts:
used. The photo shows the nere-wmendel
sterco phones. b

Their performance compared 1o loud-
spealkers is very evident when listening
at reasonably high volumes. for the
lowdspeaker sound can be heard across
the room even when the phones are be-
ing worn. The wearer, however, is com-
pletely isolated from room sounds,

The price of the Snper e ST-M phones

is 829.95.

CBS Laboratories STR-100
Stereo Test Record
For ecopy of wmaniufaelnres's broehur e,
cirele Noo 3O on coupon Cpaae 11810,

HI most practical way to 1est o
stereo phono cartridge (other than
listening to it) is to play a test record
and measure its output or simply listen
to it. A number of stereo test records
have heen issued, most of them rather
restricted in their usefulness. A few are
strictly laboratory tools intended for
measurement of frequency response and
channel separation. These discs, which
are used by many cartridge manufac-
turers to check their praducts, are not
usually available through rvetail outlets
and are relatively expensive.
A secondd category of 1est records is
aimed at the hobbyist. They may con-
1Continned on page 200

ELECTRONICS WORLD
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Special Training
Equipment Included

Pick the field of your choice—and train
at home with the leader—NRI. In addi-

tion to Industrial Electronics and FCC
License training explained at the right,
NRI offers comprehensive courses in
Radio-TV Servicing and Radio-TV Com-
munications. Except for the FCC course,
all NRI courses include—at no extra cost
—special training equipment for actual
practice at home, building circuits and
working experiments. Makes theory you
learn come to life in an interesting, easy-
to-grasp manner.

Multiplexing, FM Stereo

Broadcasting Included

NRI training keeps up with the times.
New, additional profit opportunities exist
for the Technician who understands the
latest technical advances. Course mate-
rial now covers FM Stereo Broadcasting,
tells you about Multiplexing equipment,
other recent developments.

Learn More to Earn More

Act now. The catalog NRI sends you
gives more facts about the field of your
choice, shows equipment you get and keep.
No obligation. Cost of NRI training is low.
Monthly payments. 60-Day Trial Plan.
Mail postage-free card today. NATIONAL
RADIO INSTITUTE, Washington 16, D.C.

FOR MORE INFORMATION-TURN PAGE
Cut Out and Mail—No Stamp Needed

- NATIONAL RADIO INSTITUTE
WASHINGTON 16, D.C.

Send me your Electronic, Radio-TV catalog without cost or obligation.
I am interested in the course checked below: (No representative will call.
Please PRINT))

O INDUSTRIAL ELECTRONICS [0 COMMUNICATIONS
O FCC LICENSE O SERVICING X

Name_ Age

Address

City . Zone State
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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ELECTRONICS NEEDS
4 TO 7
QUALIFIED TECHNICIANS

11111

FOR EVERY ENGINEER

Choose from 4 Courses

1

2

INDUSTRIAL ELECTRONICS

Learn Principles, Practices, Maintenance
of Electronic equipment used today by
business, industry, military, government.
Covers computers, servos, telemetry, multi-
plexing, many other subjects.

FCC LICENSE

Every communications station must have
one or more FCC-licensed operators. New
NRI course is designed to prepare you for
your First Class FCC exams. You learn
quickly, training at home in your spare time.

COMMUNICATIONS

Training for men who want to operate and
maintain radio and TV stations; police,
marine, aviation, mobile radio, etc. Includes
FM Stereo broadcasting. Course also pre-
pares you for your FCC license exam.

SERVICING

Learn to service and maintain AM-FM
Radios, TV sets, Stereo Hi-Fi, PA systems,
etc. A profitable, interesting field for a
spare-time or full-time business of your own.

Join The Thousands
Who Trained For
Advancement With NRI

Thousands of NRI graduates throughout the U. S. and Canada

are proof that it is practical to train at home. NRI graduates are

in every kind of Electronics work: inspectors, maintenance men,

lab technicians, testers, broadcasting and mobile communica-
tions operators, Radio-TV service technicians, or in essential =
military and government posts. Catalog tells more about what

NR! graduates do and earn. Mail postage free card.

“THE FINEST JOB | EVER HAD" is what Thomas Bilak, Jr.,

ﬁ Cayuga, N. Y., says of his position with The G. E. Advanced
hal 4 Electronic Center at Cornell University. He writes, “Thanks

to NRI, I have a job which I enjoy and which also pays well."”

BUILDING ELECTRONIC CIRCUITS on specially-designed plug-in

type chassis, is the work of Robert H. Laurens, Hammonton,
-+ N. J. He is an Electronic Technician working on the ““Univac”
- computer. Laurens says, ““My NRI training helped me to
pass the test to obtain this position.”

I OWE MY SUCCESS TO NRI” says Cecil E. Wallace, Dallas,
Texas. He holds a First Class FCC Radio-telephone License
and works as a Recording Engineer with KRLD-T'V.

MARINE RADIO OPERATOR is the job of E. P. Searcy, Jr., of
New Orleans, La. He works for Alcoa Steamship Company,
has also worked as a TV transmitter engineer. He says, *'I
can recommend NRI training very highly.”

-5
:
ﬁ FROM FACTORY LABORER TO HIS OWN BUSINESS that rang up

sales of $158,000 in one year. That’s the success William

SEE OTHER SIDEEBEEK 4‘_1 F. Kline of Cincinnati, Ohio, has had since taking NRI
L

training. *The course got me started on the road,” he says.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

5\
mt' National Radio Institute

3939 Wisconsin Avenue
Washington 16, D.C.

i NRI IS OLDEST—LARGEST
I SCHOOL OF ITS KIND

NO. 20-R
Vemmgonoc, | | Training men to sue- T WELZ” B
ced by home study has rx“s; 8
been the National \’h’&; -
Radio Institute’s only &*
business for over i
| 45 years. NRI is _
America’s oldest and
largest Electronies
home-study school.
I Don’t delay. Cut out
and mail POSTAGE-
FREE CARD.

MAIL POSTAGE-FREE CARD
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340 PAGE 1962 wev 198D = i
ELECTRONICS CATALOG oum amevewn ST

CAIALOS — BMOP BY Fucut BIPY. Wamet | pun

AL SEPANTMENTE Waugt Ly
MRBUSTRIAL ELECTNDNIC DIVISIONS Pmame Mes. S00 Pure 8

“America’s Hi-Fi & E= = B
Electronics Shopping Center” '

Yours free for the asking — the biggest, best and
most comprehensive catalog in the 4l-year history
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you’'ll find what you want
in this latest Lafayette catalog.

LARGEST STOCK SELECTION. Stereophonic Hi-Fi equipment, Citizens Band,
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies,
and much more, including all the favorite name brands.

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits . . .
dollar for dollar the best value for your money today. You'll also see
hundreds of Lafayette specials...available only from Lafayette. And,
as always, SATISFACTION GUARANTEED OR MONEY REFUNDED.

LOWEST PRICES. You'll save money too with Lafayette's low, tow
prices. The lowest prices are always in the Lafayette catalog.

(')Q%‘\‘;‘P e 24-HOUR SERVICE. Quick, courteous service is your guarantee
COMPLETELY WIRED, i Ay at Lafayette. Most orders are fully processed within 24 hours
FUTLEL ‘SSIZE TUBE‘;EgsTER TE-10. 9.95 after receipt in the mail Order Division.
NEW EASY-PAY PLAN.
Now, NO MONEY DOWN ...
! up to 24 months 1o pay.
SUPERHETERODYNE f
COMMUNICATIONS RECEIVER i
AT |
-10, ire 79,
Y

‘ .

L
,’ NEW! KORDEX'™

o TRANSISTORIZED e o B e e

MI-KI TAPE RECORD

Ragit | MECORPER EM MULTIPLEX MOBILE ANTENNA WHIP
ADAPTER HE-B0OWX ... 6.95

LT.200 .39.50 l
- e D Gh W) on P EF G @ G G Sh 5N GR A am . T

’ r
LAFAYETTE'S ¢ LAFAYETTE RADIO,DEPT. re2
NEW MAIL ORDER HEADQUARTERS y P.0. BOX 10,SYOSSET, L. I, N. Y.
1 JERICHO TURNPIKE
(2 B|o1c]ks West of South Oyster Bay Rd.) | [7] Rush my FREE Lafuvcite 1962 Catalog 620

SYOSSET, LONG ISLAND, NEW YORK I [ ricasc send me # shipping charges collect 1
1 l I am enclosing § l
L t !
= =l B Nome_ —
w#-m “‘—‘?—______:: 1. : Address. L = = l
T . City. Zone State. '
--------------------J
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Listen with
discriminating
pleasure

TO YOUR

A startling achievement—an ultra-
compact 2-speaker system capable of
souml you'd expeet from a much larger
unit. Volume control on front. Perfect
for FM Muliiplex, very low cost sterco,
other-room cxtensions.

X-10 2-speaker 2.way system for use with
amplifier having 4, 8, or 16 ohm output.
Ifower rating—6 watts. Adequate room
sound with 1 watt 10 speaker. 7%" 1,
13" W, 4%" D,

In viled Walnut ... ... vss. .. 820,75

TO YOUR

A popularly priced full-sized 3-speaker
bookshelf sysiem=—perfect for inexpen.
sive stereo. Reeent “blindfold™ tests by
audio experts proved a preference for
the TF.2 over "rated” systems costing
much more.

TF-2 3-speaker 2-way system. Full size
Flexair® woofer for distortion-free bass
response, plus two special direct radiator
tweeters giving smooth, extended highs,
1322 M, 233" W, 113" D,

In wiled Walnue . L. .879.50
Unfinished Hardwood. .$64.50 ]

ensen

MANUFACTURING COMPANY i

DIVISION OF TME MUTER CO

6601 S. Laramie Ave. Chicago 38, I\,

In Canada: Renfrew Electric Co., Ltd., Toronto
tn Mexico: Universal De Mexico, S.A., Mexico, D.F.
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| tain bands for checking phasing, several
| musical selections. a limited number of
spot frequencies for checking response,
| and perhaps left- and right-channel sig-
nals at a single frequency for checking
channel separation. These records are
of limited value to anyone wishing to
make thorough and complete measure-
ments of cartridge performance.
The CBS Labs STR-100 test record
combines many features of both types
of records, with a few innovations of its
| own. For example, there are left- and

right-channel sweep frequency bhands,
| each covering 40 to 20.000 cps in 65 sec-
onds. They are specifically designed to
he used with the Generul Radio Type
1521-A Level Recorder, which can pro-
duce a graphic plot of frequency re-
sponse and crosstalk for both channels,
automatically, in about six minutes.
These bands can be very useful to per-
sons without a level recorder as well.
The usual spot-frequency bands on test
records may not coincide with sharp
peaks or holes in the response of a car-
tridge but, by listening or watching the
output of the cartridge on a meter or
oscilloscope, such irregularvities are
easily detected. There is no simple
method of determining the frequency at
which these effects occur without the
G-R Level Recorder, whose chart drive
is synchronized with the record’s sweep.

The new record also has spot-fre-

quency bands, each containing 29 fre-
quencies from 20 to 20,000 cps. These
are recorded. like the sweep bands. with
constant amplitude below 500 cps and
constant velocity above that frequency.
Each band is preceded by a voice an-
nouncement of frequency. These bands
may be used to measure f{requency re-
sponse and crosstalk if no recorder is
available, as well as 1o give a rough idea
of the audible range of a phono system.
A pair of sweep-frequency bands. ex-
tending from 200 cps down to 10 cps.
serve 1o check tonearm resonances in
this range. They are recorded at a 3-db
higher level than the other sweep bands.
causing any appreciable resonance to
show up as audible huzzing or even loss
of contact with the groove. These bands,
too. are synchronized with the G-R re-
corder for automatic measurements,

A unique feature of this record is the

two groups of five bands for checking
vertical and lateral compliance. These
are recorded at 100 cps, with peak am-
plitudes from 0.001 em. to 0.005 ¢cm. One
group is recorded with vertical modu-
lation: the other with lateral modula-
tion. The stylus force is adjusted to the
smallest value which will allow one of
the bands to be tracked without buzz-

ing or distortion. A simple formula, in-
cluded in the instruction details, per-
mits computing the vertical or lateral
compliance from the tracking force and
the peak recorded amplitude. The user
is cautioned that the lateral compliance
measured in this manner may differ
from the value given by the pickup
manufacturer, due to the effects of arm
friction and mass. These bands are also
convenient as speaker-phasing signal
sources.

We checked the STR-100 test record
by measuring the performance of a
cartridge with it and also measuring the
same cartridge with two other widely
used test records. The CBS Laborutorics
record covers a wider range of frequen-
cies than either of the other records. but
there was good over-all agreement on
both frequency response and crosstalk.
This is the only test record we have
seen which can he used for checking
both these parameters over the full
20-20.000 c¢ps range.

The sweep bands disclosed a couple of
response irregularities which did not
show up in any steady-state measure-
ment of the cartridge. The compliance
measurements indicated both vertical
and lateral compliance values much less
than the cartridge’s ratings. Bearing in
mind the limitations of this sort of
measurement, we would consider this
record to be useful for comparative
rather than absolute measurements of
compliance.

The new STR-100 stereo test record
is a valuable 100l for the hobbyist, the
serious audio experimenter, and the
well-equipped laboratory involved in
phono-cartridge measurements, Priced
at $8.50, it is available at Columbia Rec-
ords dealers and distributors or the
Audio Products Dept., CBS Labora-
tories, Stamford, Conn. A

Lafayette Model TE-20 Signal Generator

HE Model TE-20 is an inexpensive, wide-

range r.f. signol generator that can be used
on the service bench for r.f. and i.f. clignment.
A separate, varicble-amplitude audio output per-
mits audio-circvit troubles to be iraced. The low
cost of this Jopanese-made, factory-wired and
tested instrument, $27.95, brings it in the price
l range of many r.f. signal generator kits.

wwWw americanradiohistorv com

For copy of muanifactirer's brochure. circle No. 680 on coupon (page 118),

The generator covers a frequency range from
120 kc. to 260 mc. in six separate bonds. Fre-
quencies up o 130 mc. are covered by fundo-
mentals, while the range from 120 mc. to 260
mc. is covered by scale-calibroted harmonics. An
internal audio oscillator modulates the r.f. signal,
if desired, oand oudio is also availoble sepa-

(Continned on page 96)

ELECTRONICS WORLD
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m From a deluxe VTVM to a VUM with the flick of a switch!

Typical examples where

a VTVM performs best . . .

o minimum circeit loading

very high resistance measurement
measuring peak to peak voltage

alignment, AGC trouble shooting or
ratio detector touch up

o reading 2nd anode voltage
e transistor radio voltage measurements

Typical examples where a
portable VOM is best. ..

e instant action when you can't wait for -,

warm up and stabilization. The VIVM
can be warming up while you are using
the VOM.

o working on a hot TV chassis

o checking anything remote where power
isn't available such as antennas, auto,
etc.

e reading DC current

And look at these specifications!

Yoitage

6 AC and DC ranges from 0 to 1000 volts
on both YTVM and VOM

6 peak to peak ranges from 0 to 2800
volts peak to peak on VIVM

Zero center scale on YTVM

Resistance
6 ranges from 0 to 1000 megohm on
VIVM

2 ranges from 0 to 1 megohm on VOM

Current

one easy reading scale from 0 to 1000
milliamp on VDM

Batteries

one 1.5 volt “D™ cell

Accuracy

3 percent on DC volts; 5 percent AC
volts with a 6 inch, 200 microamp, 2 per
cent meter.

Circuit Loading

10 megohms on VTIVM, 15,000 ohms on
VOM low range, 5 megohms on highest
range.

Special Servicing Features for
the Man on the Go!

Unbreakable steei case and protective
removable cover. No leads to drag or line
cord to "hank”,

-

Inside the cover is a real surprise: short
cut technical data to make every job
easier and faster . . . standard transformer
lead color code, fuse resistor burn out
valtage, transistor testing guide, etc.

March, 1962

For the First Time in Electronic History ... a VTVM with laboratory accuracy for bench,
lab, or anywhere 115 volt AC current is available . . . flick the function switch and it's a
portable VOM that you can use anywhere, anytime.

Look! Another Sencore first . . . automatic scale indi-
cation. What a time saver! Rotate the controls and
watch the indicating lights follow you. You can't go
wrong!

L v
Rouion
Swre

Rxyaet
00 ; o

You'll like this' One permancnt test load

- e
for every job. Kven the Hi-voltage probe 4
fits un the end of i And look at this 95
storage compurtment for test lead and
Model SM112 Only

(e cord. The two 115 volt AC outlets
sure come in handy on service calls!
No more than a complete VIVM alone!

Ask your Sencore distributor for the New Combination VIVM-VOM ~there is no other!

S SENCORE

BY AMERICANS ADDISON, ILLINOIS

2
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select the converter to do the job best from the world's only matched and integrated line

BLONDER-TONGUE UHF & VHF CONVERTER-
AMPLIFIERS FOR MATV, CATV, CCTV, ETV

MODEL | DESCRIPTION |  GAIN e L LS FEATURES LisT
Built-in dual out-
uc.2 Uc%i::r\tlrr': 6db to 10db | 300 ohms 75 ohms ax;trkmlxing net- 165.00
Crystal controlied.
Muc UHF to VHF 15db to 30db | 300 ohms 75 ohms | Dual output 387.50
converter mixing network.
Cc0-3 UHF to VHF Crystal controlled.
(not ius.) converter 1db to 5db 750hms 75 ohms UWF pre-amp $58.00
requires
UNIVERTER VHF to VHF _ external
(ot illus.) converter 750hms 75 ohms po\:at;l AT 143.25
Crystal controlled.
ML LotoLloVHF | 20db to40dd | 750hms 75 ohms ual output " | 40000
mixing network.
Crystal controtied.
Hi to Lo VHF
MVC converter 33db 75 ohms 75 ohms r?ll::uln gu':grvtmm 400.00
c0-2 VHF & Crystal controlled.
v sub channel up to 20db 750hms 75 0hms | (FM to VHF avail. 403.00
{not iitus.) converter able, tist 615.00.)
anpinesrad and manvfacivred by

BLONDE R TONGU E Canadian Div.:

22

“d

8 Alling Si., Newark N. J.

home

TV accessories

UHF converters

master TV systems

wwWwW americanradiohistorv com

—

_ —J

Today, contact your Blonder-Tongue
distributor, Write for Free 28 page
planning and installation manual.
Free layout service. Also, engi-
neering service availabie.

Benco Television Assoc.. Toronto. Export: Rocke Int'l. Corp., N. Y. 16. N. Y.-CABLES: ARLAB

* closed circuit TV systems

ELECTRONICS WORLD
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Install a Channel Master

golden crossfire

up HERE...and see the
sudden difference

. & \

—— V s

HERE... and HERE!

All over the country, the new Channel Master Golden Crossfire is bringing
primary area picture quality into difficult fringe areas. New Im prov ed JETRON

The Crossfire delivers the sharpest, clearest pictures you’ve ever seen... Booster with built-in
even at great distances. It’s perfect for either color or black and white. AM i f fil
And the Crossfire is an excellent FM antenna, too...a fact that gives you interference tilter.
extra sales potential.

The case against all-in-one "transistorized antennas’’

A booster can’t replace an antenna...or compensate for an inefficient
antenna. In order to get peak fringe area reception with a booster, you
must start with the highest-gain antenna you can get...and that antenna
is the Channel Master Golden Crossfire!

That’s why you can install the powerful Golden Crossfire with full con- Thi i) toncdiaterizadibonstir
fidence that it will give your customers finer TVand FM reception than mounts on antenna or mast, It cleans
any other type of antenna available today. up snow and adds miles to TV and FM

reception...dramatically improves
the performance of any antenna...

N ol f c”A'NNEL MASTEB new or old. The Jetron has the lowest

| [ l ¥ T ELLENVILLE, NEW YORK noise figure of any booster. Separate

| TR in-the-home power supply also serves
e as a 4-set coupler.
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LEGEND
. COMPUTER

OUTPUT-INPUT CONTROL STATION
. COATING STATION
. FIRST INSPECTION STATION
TERMINATING STATION

"o N ® >

CONVEYOR CONTROL EQUIPMENT
. CAPPING STATION
. HELIXING STATION
SECOND INSPECTION STATION
ENCAPSULATING STATION
LEAK DETECTOR STATION

FRSIXTOM

. MARKING STATION
. THIRD INSPECTION STATION
. PACKING STATION
CONVEYOR CONTROL EQUIPMENT
. CAP.LEAD WELDING MACHINE
DETAIL OF CONVEYOR LINE

rPO®0ZzZX

Three technicians, working under the guidance of an engineering associate and with minimum assistance from the development

engineers,

are now operating and maintaining

the nation’s first fully automatic resistor production line shown here.

The legend identifies the various line stations through which the high-reliability, ultra-stable, precision resistors pass,

The dawn of the computer and artoma-
tion era is opening up more and more
opportunitics in this field.

Engineering associates at  Western
Electric are a group of technical em-
plovees used as part of the enginecring

COVER STORY

HE COVER phote shows our author, G. L.

MeClamrock (right), engineering associate
in the manufacturing development engineer-
ing organization, and John D. Miller, me-
chanical technician, discussing the operation
of the resistor-terminating machine at the
North Carolina Weorks of Western Electric
Company in Winston-Salem.

The terminating machine is used te apply
a gold band to the ends of the deposiled car-
bon resistor blanks using a process known as
“'sputtering.” Sputtering takes place when o
high accelerating voltage is applied to a solid
gold cathode enclosed in a high vacuum at-
mosphere back filled with argon gas. The
gold being bombarded under these conditions
causes an effect similar {0 secondary emission
in a vacuum tube.

The wnit shown is one of a group of ma-
chines developed by manufacturing develop-
ment engineers and operated and maintained
by technicians, These machines, when tied fo-
gether with a conveyor and compuler control
system, form a fully automated produciion
line.

The production line, now in operation at
the Western Electric plant, is ¢capable of pro-
ducing Y%-, Va-, 1-, or 2-watt deposited car-
bon resistors in a wide range of values at
the rate of one resistor every three seconds.
These resistors are high-reliability, ultra-
stable, precision components used in the
electronics equipment required for our missile
program,

(Cover Photo: Western Electric Co.)
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team. They are generally college grad-
uates who hold non-engineering degrees,
former engineering students who  left
college prior to obtuining a formal de-
gree, or graduates of trade schools with
experience in various specialized felds.
Specialists range from clectronics, me-
chanics, chemistry, math, computer
service, and programming te vacuum-
svstem experts. These employees, as-
signed  to projects according to  their
past experience and training, are re-
liecving the shortage of professional en-
gincers by permitting them to spend
more time in formuolating new ideas and
concepts tor future projects. Careful as-
signment of technical help in an engi-
neering organization not only helps to
get the job done, but gives the technician
or cngineering assaciate a chance to
broaden his experience and training.

Technicians’ Functions

Any idea that is to be engincered into
an actual product must pass through
four phases. The idea must he developed,
a working model constructed, a prove-in
period must take place, and then, finally,
the new process or machine must fune-
tion under actual operating conditions.
Skilled teehnical assistance is proving
invaluable to the professional engineer
during all phases of this work.

During the development or planning
phase of anv new process, considerable
time is consumed in making prints and
sketches  covering the proposed  idea.

wWwWw americanradiohistorv com

Both the engineering objective and the
idea must he clear and solid in the de-
velopment engineer’s mind, Then he s
ready for technical assistance in taking
over and helping to express the idea on
paper. By working from rough sketches
and information supplicd by the engi-
neer and designer, the technician can
go ahead with the hasic trial and testing
of the new coneept. Relieving the engi-
neer of this time-consiming job helps
accelerate the task by allewing him
more time for refining his ideas and spot-
ting potential trouble before it arises.
Eleetrical und mechanieal sketches, both
rough and finished, must he made to
permit an cevalnation of the idea or
process from a practical standpoint,

If the idea proves to he a new, more
practical. [aster, or hetter wav of doing
ajob. it is then ready for the second, or
constroction, phase. A working model
is necessary to demonstrate and prove
the capabilitics of any machine. The
construction of a prototvpe model re-
quires many decisions as to what types
of material and components should he
used. This usnally involves the testing
and evaluation of several tvpes before
a final decision can be reached.

Procurement of component parts is
also a problem, but the real challenge
lies in the actual construction of the
model. It is not ahvavs possible for the
engincer to express an idea on paper
so completely that it can be transformed
into a working model. Tt is generally

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

necessary for him to build breadboard
clectrical circunits and experimental me-
chanical apparatns for evaluation and
study. Here is where efficient use can
be made of technical assistanee,

A technician, either mechanical or
clectrical. can take the rough sketches
and information supplied by the engi-
neer and, with miniminm assistance, build
the apparatus. The technician or engi-
neering associate, being experienced in
shop practices and procedures, can offer
help in determining construction limi-
tations and machine capabilities. e can
also point out weak or potential trouble
spots and suggest possible alternatives.
By allowing competent, skilled  crafts-
men to do the actual construction and
wiring, the engineer is free to concen-
trate on refining the plans and solving
construction problems as they arise,

Puring  the third, or prove-in, phase,
the job approaches reality. At this point
the idea has been developed iuto a proto-
type machine or process. Now it st
be debugged and evaluated. This is the
time to pinpoint the weak spots, make
design changes. and refine plans to in-
sure a trouble-free working model. Fail-
ure of any part must be studied and
anatvzed to determine the veason for its
failure and a replacement part that can
handle the job nmst be found, A thor-
ongh debugging or prove-in is a time-
consuming joby which can be cffectively
handled by skilled technicians.

By the time the prototype is finished,
the engincer and technicians are thor-
onghly familiar with all parts and can
work together to make the machine or
process a suceess. During this period,
while the techunician is making improve-
ments and  modifications, the develap-
ment engineer can be completing his
plans and drawings for the production
model. The technician or engineering
associate, now thoroughly familiar with
all phases of the process, can assist the
construction department in building a
production model. He can correet dranw-
ings and. in general, assist the develop-
ment  engineer in omaking the final
transition from an idea to a useful tool,

After initial prove-in comes the task
of starting up production and proving
that the cquipment can do what it was
designed to do. This phase of the de-
velopment job can be handled alinost
exclusively by technicians, The develop-
ment engineer, by serving onlv on an
advisory basis, is left free to develop
maintenance  programs  and  operating
procedures for utilizing the new equip-
ment with maximum efficiency. There
will also be minor madifications neces-
sary to make the equipment compatible
with the process. If the equipment is
of a complex nature, such as the auto-
matie production line for deposited car-
bon resistors recently developed by
Western  Electrie, operators must be
trained.

March, 1962

Since computer-controlled  automatic
cquipment is so complex, high-grade,
skilled, and speciadly trained technicians
are used as operators. The very nature
of the equipment makes it necessary for
the operator to be thoroughhly familiar
with all of the machine functions and to
he able to operate and maintain any part
of the eqnipment.

Three technicians, working under the
gidance of an engineering associate and
with minimum assistance from the de-
velopment engiireers, are now operating
and maintaining the nation’s first fully
antomatic resistor production line.

The Future

In this era of computers and automa-
tion, more and more opportunitics will
be available to the technician. Computer
operation,  programming, and  mainte-
wanee is a wide-open carcer field. The
use of computers to control complex
wmachines and processes is just coming
into its own bnt promises to become an
increasingly active ficld within the next
few vears. Well-trained technicians are
in great demand to fill the many posi-
tions created by the introduction of
equipment too complex for the average
operator to control.

Increasing automation calls for a new
kind of maintenance man —a highly
trained engincer-technician—to cope
with complex electronic control systems,
hir many plants today the maintenance
man is onc of the most highly skilled

This automatic inspection station (line sta-
tion J) plays an important role in the auto-
mated manufacture of deposited carbon
resistors. Feedback control and self-correc-
tion of the helixing machine (which cuts a
spiralled groove in the carbon film to pro-
duce required resistance} are based on com-
puter-controlled analysis of values inspected.
Bad units are rejected automatically,

Offset printing techniques are employed at
line station M in the automated production
line. This technique is used in the com-
puter-controlled marking machine which
stamps on the wattage, resistance value, pro-
duction lot number, and the date, A plan-
etary gear arrangement is used to mount
the blanket roll and inking rolls and per-
mits the type head to remain stationary.
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workmen who is anplosed in the shop.

Keeping prednetion Howing is vitallv
important i an antomated factory he-
cause of the capital tied up in automatic
cquipment and the losses which acerve
when a continmons process is interrupted
by a breakdown, Tminediate, on-the-spot
troubleshooting and repairs are neces-
sary to minimize the losses resulting
from breakdown. The operator-mainte-
nance man nust he alert and capable of
spotting tronbles before the process he-
comes bogged down.

The technician has alwavs plaved an
important vole in indnstry but with auto-
mation and remote-controlled equipment
the technician is beginning to receive
recognition commensurate with the im-
portance of his joh. The “support™ part
of nuny teams sometimes ZOes unno-
ticed, but no one can deny its impor-
tance to the success of that team. A

Our author, G. L. McClamrock, demonstrates
the starting up of the fully automatic line
for o day's production. Engineering Asso-

ciate McClamrock is seated at the oper-
ating console of the general-purpose digital
computer at station A on production line.
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is the slogan of a professional
photographer who uses electron-
ics to build his business. He has found
that by being available almost anywhere
at any time, his services are in demand.

But, to be there at the required time,
immediate communication is a must.
And, communication he has.

His station wagon is equipped with a
Bell System mobile telephone, a Citizens
Radio, and a radio-signaling transmit-
ter. In his pocket he carries a “Page-
master.,” a radio-signaling receiver sim-
ilar to the telephone company’s “Bell
Boy."”

When within Citizens Band range, his
office can reach him direct by CB radio
if he is in his station wagon. \WWhen he
is beyond CB range, his office calls him
by mobile telephone, which is equipped
for two channels-——one served by the
telephone company base station in New-
ark, N.J. and the other by the New
York City station.

As long as he is in his station wagon,
anywhere in the New York City-North-
ern New Jersey metropolitan area, he
can be reached by maobhile telephone. But,
until he installed his radio “beep” sys-
tem. he was out of reach of his office
whenever he left his station wagon.
Now, he takes his “Pagemaster’” with
him so he can he reached when having
lunch or taking pictures.

"IF I AM not on time, I am early”

Fig. 1. Signaling tronsmitter block diagrom.

-CoaxIaL CABLE
TO ANTENNA

RF. FREQUENCY- CRYSTAL-
POWER MULTIPLIER CONTROLLED
AMPLIFIER STAGES OSCILLATOR

T ——- 1+

aulI10
DOSCILLATOR

AUDIB 5z
AMPLIFIER

AMPLITUDE
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By LEE CRAIG

Keep in constant communications
by Citizens Radio, a radlo-signaling

transmitter, and a pocket-paging set.

PRIVATE RADIO' SIGNALING

When he leaves his station wagon, he
leaves the mobile telephone turned on,
and throws a switch to connect his
radio-signaling transmitter to the tele-
phone bell.

When the mobile telephone bell rings,
a relay turns on the radio-signaling
transmitter which radiates a tone-mod-
ulated signal. This signal is picked up
by the ‘“Pagemaster” which issues an
audible “beep.”

Whenever the photographer hears the
“beep,” he rushes out to the station
wagon to answer the mobile telephone.
If the caller has hung up, the mobile
service operator rings the caller back
to complete the call.

The signaling transmitter, which op-
erates on 27.255 mec.. is a modified Link
FAM mobile transmitter to which an
outboard tone modulator has been
added, as shown in the block diagram
of Fig. 1. The audio input to the original
phase modulator is shorted out. Ampli-
tude modulation is obtained by injecting
the signaling tone into the grid-return
circuit of the final r.f. power amplifier
stage as shown in Fig. 2. The grid-return
circuit of the final r.f. power amplifier
is broken at “X.” and the modulating
tone signal is developed across R.. \While
plate modulation will provide greater
power output. grid modulation is good
enough, and less costly, to satisfy the
photographer’s needs.

The plate and screen voltages to the
final r.f. power amplifier have been re-
duced, by a dropping resistor, to a value
that prevents operation at more than
30-watts input to that stage, the maxi-
mum permitted by the FCC.

The audio oscillator is tuned by ad-
justing the core of L, ta UTC variahle
inductor) to 256 cps. The oscillator
produces a fairly pure sine-wave and is
quite stable.

The values of C, and L. depend upon
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the tone frequency of the pocket re-
ceiver. In this case, the “Pagemaster”
is equipped to respond to a 256-cycle
tone. By using a variable inductor, it is
possible to tune the oscillator to this
frequency. The values of €, and L, for
any frequency may be determined by
referring to an impedance chart.

A relay, installed by the telephone
company, closes its contacts when the
mobile telephone rings. These relay con-
tacts are connected to the circuit where
the press-to-talk microphone circuit is
usually connected.

Relay RL, in Fig. 3 is energized when
the transmit ter “on-off'" switch is closed.
This switch is normally turned “on”
and the transmitter's tube heaters are
kept warmed up. When the mobile tele-
phone bell rings, relays RL: and RL. are
energized. Relay RL. applies power to
the input of the transmitter's dynamo-
tor which, when running, energizes the
transmitter and the audio oscillator.
During the time that RL. is energized,
the transmitter radiates a tone-modu-
lated signal only when the mobile tele-
phone is ringing. However, once the
“Pagemaster’” is tripped by the tone-
modulated signal. it continues to issue
a tone until its reset button has been
pressecl.

Sometimes the first ring doesn’t trip
the “Pagemaster,” if it is in a dead spot.
Since the photographer moves about
when doing his work. the second or third
ring will usually trip his “Pagemaster”
if the first one doesn’t.

The FCC has authorized the photog-
rapher to operate his transmitter as a
class C Citizens Radio station in the
manner described.

Besides normal transmitter tune-up,
the only adjustment that has to be made
is tuning of the tone generator by ad-
justing the core of L. until the “Page-
master” trips. This adjustment requires

ELECTRONICS WORLD
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two people since the “Pagemaster”
should be at least 50 feet away from the
transmitter to avoid overdriving the re-
ceivelr.

The range of the signaling system
varies with the locale. When the station
wagon is in the parking lot at Bergen
Mall in Paranmus, N J, for example, the
photographer can be signaled when in-
side a steel-frame department store. The
range in such a case is about 1000 feet.
When in a frame building or out in the
open, the range is considerably greater.

This kind of signaling system can be
used by a T'V service technician or any-
one else who has a mobile telephone. The
signaling transmitter can be at a fixed
location or in a vehicle,

Equipment Required

The “Pagemaster” is made by the
Stromberg-Carlson division of General
Dynumics/Electronics. It fits neatly in
a pocket and operates for months with-
out requiring a change of its self-con-
tained mercury-cell battery.

The receiver, as shown in the block
diagram of Fig. 4, employs a super-
regenerative circuit. The receiver out-
put feeds a vibrating reed frequency-
selective decoder. It is normally mute.
But, when it receives a radio signal
modulated by a tone of the right fre-
quency, the decoder trips an audio os-
cillator and the “Pagemaster” issues a
tone that can be heard several feet
away.

These receivers are available with a
single-tone decoder or one that requires
a combination of tones to trip it. If you
have several pocket receivers and want
to signal each one individually, you’ll
probably want the multi-tone type, each
receiver set to respond to a different
code. For most small establishments a
single-tone type of receiver will suffice,

ORIGINAL TRANSMITTER

R.F.POWER AMP,

3

> EXISTING GRID
> RESISTOR

— ]

ANAAAAA J
VYWY

particularly if only one man is to be sig-
naled.

At the shop you will need an AM
transmitter and a tone modulator. You
can license the transmitter in the Busi-
ness Radio Service if the transmitter has
FCC "type acceptance.” When licensed
in the Business Radio Service, you have
a choice of five frequencies: 27.235,
27.245, 27.255. 27.265, and 27.275 mc. You
can drive the final r.f. power amplifier
stage at up to 30 watts input.

Or you can license your radio-signal-
ing transmitter as a class C Citizens
Radio station. You won't need a type-
accepted transmitter. You can build
your own or modify an existing trans-
mitter, provided power input to the final
stage is kept to 30 watts or less, and the
transmitter is crystal-controlled.

However, if licensed as a class C Citi-
zens Radio station, you can use 30 watts
(input) only if you operate on 27.255
me. If you operate on any of the other
class C Citizens channels, power input
to the final is limited to 5 watts. You'll
need 30 watts if you want to get maxi-
mum range. Since the receiving antenna
is self-contained and close to the body,
it isn’t as effective as a regular mobile
antenna. You'll need as much transmit-
ter power as you can legally use.

Range also depends upon the trans-
mitting antenna, If licensed in the Busi-
ness Radio Service, and the transmitter
is at a fixed location, there is no limit on
antenna height. except when the an-
tenna is a hazard to aircraft. But, in the
Citizens Radio Service the tip of the an-
tenna must not protrude more than 20
feet above the surface to which the an-
tenna support is mounted, be it the
ground or roof of a building.

If you build your own transmitter, you
can get some design ideas from amateur
handbooks and magazine articles since

TONE GENERATOR
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Fig. 2. Circuit diagram of tone modulator.

March, 1962

www.americanradiohistorv.com

the transmitter is almost the same as a
10-meter transmitter for radio amateur
use.

The FCC requires that the transmit-
ter be crystal-controlled and its fre-
quency stability must be 0.005% or
better. Or, you can modify a second-
hand FM transmitter as was done for
the photographer. Be sure to check with
your local FCC office or the FCC Rules
and Regulations to make sure that the
installation will meet all legal require-
ments.

Alternate Methods

Instead of tone signaling, you can use
voice paging. Several belt and pocket
FM receivers for the 25-54 me. and 144-
172 mec. bands are available. To use
these receivers it will be necessary to
use an FM base transmitter which can
be licensed only in the Business Radio
Service, and which must be FCC type-

TO TUBE | !_—I_-[ BYNAMOTOR
' —E INPUT

HEATERS

RLI

ON-OFF
SWITCH

gu B

12 VOLTS RE3
o.C.
TO MOBILE
| TELEPHONE

Fig. 3. Control circuit used by author,

Y

SUPER-
REGENERATIVE
DETECTOR

I

FREQUENCY-
SELECTIVE
DECODER

TONE
GENERATOR

SPEAKER

Fig. 4. Block diagram of pocket receiver.

accepted. It is a very complicated pro-
cedure to get approval to use a home-
made transmitter in the Business Radio
Service.

You can use AM portable transceivers
and a Class D Citizens Radio unit as a
base station, but the range will be short
since transmitter power is limited to 5
watts.

Another alternative is to use a 30-watt
AM voice transmitter, licensed in the
Business Radio Service along with
pocket paging receivers. But you will
have to hold the receiver to your ear at
frequent intervals to determine if there
is a call for you.

Tone signaling is more practical be-
cause you will not have to monitor all
transmissions to intercept calls. The
pocket receiver is turned on at all times
and “beeps” only when you are being
signaled.

You can buy a used 30-40 mec. base
transmitter for around $100. You should
budget at least $50 more for modifica-
tion of the transmitter, construction of
a tone modulator, and an antenna. The
pocket paging receivers cost about $125
each. A
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By DONALD MOFFAT
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Technicians will find this chart helpful in changing sine-wave voltages and
currents to average, effective, peak, and peak-to-peak

r I '1HERE are four ways to express
an a.c. voltage and each is advan-
tageous in certain applications.

F'or instance, when a voltage is used to
heat tube filaments we are interested
in its heating or effective tr.m.s.) value,
but when it is used to calibrate an oscil-
loscope, we want its peak-to-peak
value. The nomogram makes it con-
venient to convert from any value to
any other equivalent value.

For example. suppose you have a
transformer with a 300-volt center-
tapped secondary and want to know the
maximum d.c. ¥ou can obtlain by using
it in a full-wave power supply.

The maximum voltage will be ob-
tained when very little current is drawn,

30

at which time the filter capacitors will
charge up to the peak voltage. There-
fore you want to know the peak equiva-
lent of 150 volts r.m.ss. {(the known
voltage measured to one side of the
center-tap).

From 130 on the first scale, draw a
straight line through "RDMS-Peak” on
the center scale and extend the line to
cross the last scale, as shown cotted on
the chart. At the crossing on the last
scale, read the equivalent peak value
of 212 volts.

Extending the Scales

The range of the scales can be ex-
tended indefinitely by moving the deci-
mal point the sime numher of places,
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values by use of ruler.

in the scrie direction, on beth outside
scales. It yeu are working in the region
of 10,000 volts, move the decimal point
three places to the right on both scales
and then the 10 on each outside scale
becomes 10,000,

Because the same conversion factors
apply. this nomogram can he used for
the conversion of sine-wave current as
well as voltage.

One caution, however, The relation-
ship between any two methods of speci-
fying a voltage is a function of the
waveshape. duty factor, and other char-
acteristics. Because a sine wave is the
waveform which is most often expressed
in different ways. this nomogram has
been prepared for sine waves only. A
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Fig. 1.

Top view of the completed FM-multiplex
adapter shown practically full size in this photograph.

HE ideal stereo multiplex adapter

is one which can be incorporated

into the tuner or hi-fi console as
though it were originally designed for
it. A transistorized adapter can maost
closcly meet this ideal because of its
small size and simple power require-
ments.

Transistors used in the multiplex
adapter to be described are planar n-p-n
silicon types. They give high input im-
pedance, high breakdown voltage, with-
stand high cabinet temperatures, and
assure long trouble-free service,

Such n-p-n silicon transistors are no
longer too expensive for entertainment

L-R STORECAST
L+R SUPPRESSED CARRER MUSIC

19KC
PRLOT

519 23
FREOUENCY-KC,

Fig. 2. Complete frequency spectrum of an
FM broadcast station tronsmitting stereo.

use. Formerly they were high priced and
restricted almost exclusively to military
cquipment, but during 1961 prices de-
clined considerably to make them very
attractive for use in conmnercial and in-
dustrial cquipment.

The transistorized adapter described
in this article and shown in Fig. 1, was

By LARRY BLASER / Fairchild Semiconductor

built by the Applications Scction of Fair-
child Semiconductor. It occupies a space
of only 4”7 x 4”7 x 1”; yet despite this
small size, its simplicity, and modest
power requirement, it has a performance
comparable to or better than many of the
larger, more complicated, and costly
adapters now available commercially.
This adapter, which requires no switch-
ing to receive both multiplex and mono-
phonic FM broadcasts, has no external
controls to add to the operating complex-
ity of the high-fidelity system.

Multiplex Demodulation Systems

Multiplex adapter designs use one of

two basic systems. The more common is
the matrix system in which the subcarrier
channel and the main channel are sepa-
rated, a synchronous 38-ke. signal s
added to the subearrier channel, and this
subcarrier signal, along with the re-in-
serted carrier, is demodulated, then
added to and subtracted from the main
chamnel in a matrix. In the other system,
which is used in this transistorized
adapter, the composite multiplex signal
is sumpled at a synchronously controlled
rate of 38 ke.

Before analyzing and comparing the
two demodulation techniques, it would
be well to briefly review the multiplex

Fig. 3. Complete block 5-KC A TRIXIE 2 TtiCE
diagram of the conven- ___| Low-pASS o
tional maotrixing-type FILTER _l=_
FM multiplex adapter.
L+R
STEREO
ouUTPUT
5 maTRIX |—o
M MULTIPLEX I9KC. PASS N Laoec:gb A e
UL, OUTPUT FILTER OSCILLATOR DE-EMPHASIS —OR
‘ A
SUPPRESSED CARRIER
> RE-INTRODUCTION
: LR
23-53KC. / |
—=| BAND-PASS AANAAA DEMODULATOR -({L-R)
FILTER
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I9KC. 67KC.
REJECTION |—»| REJECTION
FILTER FILTER g}'ﬁ%ﬁ?r
SAMPLING o
FM MULTIPLEX AND
TUNER T ouTeuT DE-EMPHASIS [—oR
19KC. 38-KC, SEKCIERO
PASS  b—=| LOCKED .
FILTER OSCILLATOR |—38KE. £ 180

Fig. 4. Complete block diagram of the time-multiplex type of adapter described here.

Vegs+I8V, 180K
L
39K
L_ o002
~
0.1t ul
)} oK
O.pt. 3
XE e
=r_ L ) =3.002 .
MULTIPLEX T =80k 0.1pf.
INPUT N ' ANAAAA ) A DILEFT
==o0 | 7 ,E
39K - M
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L. 002 e
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=, = O.lwt
130K N
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001wt = L
39K L =
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002 yt
NOTES: -
T ~MILLER 1352 (67KC.) VI =FAIRCHILO §$-3330
T2,73- 1354 (19kC) V2 vive- o §-3320
4 = » 385 (38KC) CRI,CR2,CR3,CR4 ~-FOI00 OR EQUIVALENT
Fig. 5. Complete schematic diagram of transistor multiplex adapter. The tr i s

used are special low-cost silicon planar types. These are availabte from Fairchild
Semiconductor distributors at $2.75 each. Specifications for these transistors are
alse available from the distributors or directly from the company at 545 Whisman
Rd., Mountain View, Calif. The manufacturer may also be contacted for the names
and locations of his distributors. Standard transistor types that may be substituted
for the ones indicated in the diagram are the following higher-priced units: for V,,
2N957; for V., V., and V,, 2ZN910, 2N911, 2N1711, 2N1973, 2N1974, and
2N1983. The four crystal diodes are Fairchild silicon planar computer types. But
these are not teo critical and general-purpose video-detector diodes may be used here.

svstem that was approved by the FCC
in April 1961,

chaimel which the monophonic listener
hears should contain the sum of the left
and right stereo channels. L R. The
subcarrier channel is modulated with the
difference between the two stereo sig-
mals, L — R. The carrier frequency of
the subcarrier channel is suppressed to
avoid transmitting a large signal that car-
ries no information. However, to detect
a suppressed carrier signal it must be

Multiplex Transmission

Stereo multiplex broadceasting requires
that there be two channels for carrving
information. For such a svstem to be
compatible with monophonic receivers,
that is, reccivers without multiplex
adapters, it was decided that the main

Fig. 7. Waveforms that illustrate how time-sharing takes place’
when the applied signal is the same as shown in part D of Fig. 6.

Fig. 6. A number of multiplex signals at the output of the
receiver detector for special cases of left and right signals. ‘

L==-R=

L AND R FOR STEREO PROGRAM MATERIAL
(E} {Fl
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possible to reproduce the carrier at the
receiver in the correct phase relation-
ship. To do this, a small pilot signal of
half the subcarrier frequeney and of a
fixed phase relationship to it is added to
the composite multiplex signal.

The FCC has approved, in addition, a
second subcarrier at 67 ke, to be used
for commercial background music. The
complete mnltiplex spectrum is shown
in Fig. 2.

Matrix Adapters

In the matrix system the main chimmel,
the 19-ke. pilot signal. and the 38-ke.
subcarrier channel are separated from
the composite multiplex signal by filter-
ing. The 19-ke. signal locks an oscillator
having a 38-ke. output. This 38-ke.
signal, which must he in-phase with the
oviginal 38-ke. suppressed carrier, is re-
inserted into the subcarrier channel, The
subcarrier is then demaodulated into audio
signals of . — Rand (L R). Finallv
these two signals, L Rand (L R)
are added in a matrix to L ~ R to obtain
stereo outpnts of 2L and 2R. A Dlock
diagram of a matrix-tvpe adapter is

shown in Fig. 3.
Time-Share 4dapters

Although time-multiplex or time-share
sampling techniques of demodulation are
less obvious and therefore less widely
used at present, thev do offer advantages
over the matrix svstem. 1n the time-share
svstem, neither a 23-ke.—53-ke. band-
pass filter nor a 13-ke. low-pass filter is
recuired and the problem of halance in
the matrix is climinated.

To better inderstand the time-multi-
plex svstem it will he instruetive to ex-
amine a number of multiplex signals at
the receiver detector output for special
cases of left and right sterco signals. To
simplifv the illustrations of Fig. 6, the
19-ke. pilot signal, which is normally a
part of the composite signal that is

©)
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transmitted, is  not included here.

In the titne-multiplex system, the com-
posite signal, less the 19-ke. pilot, is alter-
nately sampled by a left and right circuit
at i 38-ke. rate. As in the case of matrix
demodnlation, the 38-ke. sampling must
be in-phase with the original 38-ke. sup-
pressed carrier signal of the subcarvier
channel.

Note that if L and R are zero, as in
Fig. 6A, L4-R=0 and L —R=( and
since the subcarrier is suppressed, the
output from the tuner detcctor is zero
(except, of course, for the 19-ke. pilot
signal which has a constant amplitude
and is independent of L and R signals).
If L and R awe equal, as in Fig. 6B, there
is no 38-ke. component in the multiplex
signal and 38-ke. sampling by two cir-
cuits will yield identical outputs. If, how-
ever, L and R are different, as in Figs.
6C, 6D, GE, and 6F, the multiplex signal
will contain a 38-ke. component that has
envelopes of 2L and 2R,

In the time-multiplex svstem, the com-
posite multiplex signal is sampled at a
38-ke. rate in such a manner as to re-
cover thesc envelopes from the composite
multiplex signal. Fig. 4 is a block dia-

8+
I CT
Re2 Rp =
(3 Tcc
1041.725V,
m’—l(—'l EXAMPLE:
Vee =18V, = =
l Yoo THA. FOR B+ =I00V.
TRANSISTOR Rp= '°°""ﬁ, =1ZK, IWATT
MULTIPLEX X0
ADAPTER

Fig. 8. Series-dropping resistor caleylations.

38-KC. SUBCARRIER INFORMATION

38-KC. SAMPLING SIGNAL

Fig. 9. Phase relations between the multi-
plex signal and the 38-kc. sampling signal.

Fig. 10. (A) Typical Foster-Seeley discriminator whose frequency response can be
improved so that it may be used with the adapter. (B} The modified discriminator
circuit along with an emitter-follower to permit the use of long connecting cable.

DISCRIMINATOR 0pt DISCRIMINATOR
TRANSFORMER 3 - MULTIPLEX TRANSFORMER
PR MR TIPLE

-

gram of such a time-multiplex adapter.
Time-Multiplex Adapter

Fig. 5 is the circuit diagram of an
adapter whieh uses the time-multiplex
system of demodulation. V) provides a
high-impedance input with a 19-ke, reso-
nant tank in the emitter. This tuned cir-
cuit makes the impedance in the emitter
circuit of V. high at 19-ke., thercby re-
jecting the 19-ke. component of the
multiplex signal in the collector circuit
of Vi, The 67-ke. storecast music sub-
carrier, if present in the multiplex spec-
trum, is rejected by the tuned circuit of
T.. V: is an cmitter-follower to provide
a low-impedince voltage source to the
time-share circuit associated with 7'

The 19-ke. signal across T- is amplificd
by V- and locks the oscillator-doubler cir-
cuit of V.. The composite nmltiplex sig-
nal, less the 19-ke, pilot signal, is super-
imposed on the synchronons 38-ke. bal-
anced output of T.. Diodes CR. and CR,
produce one sterco output and CR: and
CR. the other. To illustrate how time-
sharing takes place, refer to Fig. 7. This
shows the signal of Fig. 6D whereL = 1
and R = 0 superimposcd on the 38-ke.
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balanced output of V.. These two signals
arve rectified by diodes CR,, CR., CR:,
and CR.. The outputs of cach diode are
shown in Fig, 7B,

The voltages of Fig. 7B are applied
to the 150,000-0hm resistors in the de-
emphasis network and the resultant
sterco output for L = 1 and R = 0 is
shown in Fig. 7C.

Separation of the adapter is about 25
db at 1 ke. The 19-ke. rejection is greater
than 20 db and 38-ke. rejection greater
than 30 db below one volt. The required
signatl-level input is 0.5 to 1 volt r.m.s.
corresponding to 1002 modulation. The
adapter input termination is about 250,-

000 ohms shunted by 20 ppf. Current
drain is onlv 7 ma. so that power can be
supplied from a tube receiver “B+”
supply through a dropping resistor, as
shown in Fig. 8, or from a self-contained
battery,

Alignment of the Adapter

Conneet the adapter to the multiplex
output of an FM tuner that has a de-
tector output of 0.5 to 1 volt r.m.s., cor-
responding to 100% modulation, and a
frequency response to 33 ke. The con-
necting cable should be short, preferably
less than 18 inches, in order to avoid a
high cable capacitance which could at-
tenuate the high-frequency components
of the multiplex signal. Tune to a station
that is broadcasting multiplex stereo and
with any general-purpose oscilloscope,
observe the 19-ke. pilot signal at terminal
1 of T.. Carefully adjust T until this sig-
nal has o maximum amplitude. Next at-
tach the oscilloscope input to terminal 4
of T.. Synchronize the oscilloscope with
the 19-ke. pilot signal at terminal 1 of
T:. Lock the oscillator output to the 19-
ke. pilot and obtain a maximum ampli-
tude 38-kc. signal by adjusting T.. Adjust

10K 10ut.
B4=100V. Dttty

MULTIPLEX
OQUTPUT

Al

¥I-FAIRCHILD $-3330

T until this signal most closcly resembles
a sine wave.

Finally, vary the phase of the 19-kc.
pilot by a slight re-tuning of T: to put
the 38-kc. sampling signal exactly in-
phasec with the original suppressed
carrier of the subcarrier channel, This
can be done by listening to the left and
right outputs of the adapter and adjust-
ing T: for maximum scparation. A more
precise method of making this adjust-
ment is to alternately observe the phase
relation between the multiplex signal at
the emitter of Vi and the 38-ke. sam-
pling signal at terminal 4 of T. while

{Continued on page 73)

Voo = +15V.
< < e
Sezok sIK3 sik3
E: b: 3 ouTPUT
. . vi v2 GH
Fig. 11. An amplifier neuT . c ot R
that may be vtilized L st >—'®
with low-ocutput tuners. 0.1pt. 5 +|/- Syt |y :f
18 = ) 5103 2spf.
3 S 3 T 4=
ISKS 10K 27kZ Ly
h 7 b1 ams
:»
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Low-Cost Microwave System
This microware relav station nwear Billings. Mantoenn is part o the first
installation af the wew T omicrawanre systen being produced Iy Wesier
Eleetrie, The svstem was devetuped as o lowcost, Taht-traffie svstem to
Hieed I:'fa'p’muc um.[llmfc-' "l,\ _Iur trieares ecomtonmttead Ratsniissian e
dixtonees ap o 200 miles. The tadio relay il be used for transosining
voree, duta, and teletvpewreiter viessiges ocer short roptes, Plie svstens will
hendle wp to 240 stinltaneons telephone conrersations orer teo terminal
strtions and up te nive intermediare relay stations spaced ot imiereals
rrernging 13 wiles, Ve expected to be expecially useial in lighitdy pop
wlated areas and  for Jran iding ten poray or en LCHe N T GNSHHNS R

NOrrihees

RECENT
DEVELOPMENTS
IN ELECTRONICS

Electronic lIgnition System
b electronic fauition systeur fov cars and trneks was unceiled recentis
Iy Maotorola. The new svsten campletelv eliminates the brealoor points
and capacitor fa the disteiltor Cshown at right in phota) and 1eplaees
thens with o soed! wmagnctio pulse gencratar Chown at defr) which il
fust the lifetime of the aatonedile, Sinee no vontacts aee niade and liroloen
i the pulsesgencrator. there (o cear or ad fustnient wecded, A pransision
pdse gl ifier s wdso wsed. The wew svstem is heing tested b several oo
noaresfuctieers, v

Coast-Guard Alarm Generator
The new Coust Guard 13 -pouwmd  alarv-signed geverntor for the redio-
telephone distiess Jrequeney. 2082 s shown belme, This sewsrator,
revemthy dnseelled in Son Froawcisen and New Yorl is owused 1o odert all
stations that o distress viesscge s wbont (o be transmitted and thar ull
mon-distress taflie is to stop et vace, The distivctive soend wf the wluim
siguel consists ol Qe peres at 22000 gnd 1300 cps achich alternaie ioar
times el second. The Coast Guard is imterested in eeeiving reports on

the reception of the aluem signal.

>

f

RO

Electromagnetic Metal Former
The first electiomagnetic weta-Jorming muchine fas
heen developed and ploaeed on the mcker fn Genera
Dyvnamies, Tl machine corplovs a maguetic Bebd lose
porecerind inipacy is upplicvd o the metal work pieee in
puedses of A0 10 20 microseconds with pressures of noce
thean S0 potids per square fuch, Sections of wlumi
wiin tihing shiwen v phote are joined whew pluced in
v special coll through which w high-cureent pulse llows
Fhe glant pressies praduced can he nsed to compress
tubing and 1o attaeh terminuls voto cables, v
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Long-Distance Radio Relay
Microwave equipment, capuble of handiing 2.4-million
words per minute. is inspected at RCA's Camden, N.J.
plant prior to shipment for installation in Western Union’s
5300-mile transcontinentul microwave radio relay sysiem.
Each of the svstem’s 236 repeater stations will be equipped
with two aof the transmitter-recefver racks like that shoun

in the foreground.

Desk-Size Analog Computer

A new entry in the computer market is this general-
purpose analog computer introduced by Electronic As-
sociales, Inc. The new unit has sufficien: capability and
accuracy to solve complex engineering and research
problems. yet is of such size that it can he placed on
a desk or a cart in a lah. 1t is completely traasistorized
and requires no special environment or power supply
so that it can be moved easily. The new computer is
housed in u single cabinet which measures 47" long,
25" high, and 20" deep. It weighs 275 pounds. In addi-
tion to its use in industry, the desk-size computer
should be useful s a training or research tool for tech-
nical schools or colleges.

Radio-Frequency Darkroom

This microwave darkroom is in use at the 4ir Force Speciu!
Weupons Center, Albuquerque. New Mexico to help de-
relop spure-probe telemetry and nuclear weapons fuze sys-
tems. The unechoic r.f. chamber is 46 x 21 x 16 feet in size.
Walls are covered with 26-inch long pyramidal sections of
rubberized hog hair impregnated with carbon for maximum
absorption. Design prevents antenna patiern distortion und
simulates spuace-trensmission euvironment,

High-Temperature Resonators S

Bell Telephone Laboratories’ scientist is shown placing u
quaris crystal into a furnace for electrolysis treatment. At
least 500 rolts per cm. is impressed across the crystul as
it is kept at a temperature of S00°C for 24 howrs. The
electrolvzed quartz is then cut into wajers which can be
used as frequency-control resonaters at temperutures higher
than is possible with ordinary quart:.
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OLID-STATE
OPTICAL MASER
OPERATES
ONTINUOUSLY

Steady milliwatt oscillations produced
by the use of neodymium-containing
crystals with low power threshold.

Optical maser configuration. When in place, needymium crystal
is at one focus of elliptical cavity, pump lomp at other focus.

.
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caleium

Neodymium in
operating optical maser is shown being pulled from the melt.

tungstate crystal used in continuously

nounced recently the achievement of continuous op-

eration in a solid-state maser. The active medium is
a single crystal rod of calcium tungstate containing the rare
metallic element neodymium. The maser radiates in the
infrared portion of the requency spectrum. At present, the
power output is in the milliwatt range. However, substan-
tially higher powers are anticipated.

The new development removes the restriction of a pulsed,
intense pumping light, and optical maser oscillations are
maintained continuously., The experiments open up the pos-
sibility of combining prolonged operation, hitherto possible
only with the gaseous optical maser, with high output power,
attainable more easily in solids., Calcium tungstate contain-
ing neodymium is particularly favorable for continuous
operation because of its low power threshold, or point at
which optical maser action commences.

The recent experiment was conducted using an optical
system consisting of a special housing for the maser rod.
This is an elliptical cylinder whose walls are silver plated
and highly polished. Placing a high-power d.c. lamp at one
focus of the cavity serves to concentrate the pumping light
on the maser crystal placed at the other focus. The appara-
tus also contains a systéem to remove heat from the crystal
and an optical filter to exclude unwanted ultraviolet light.

Maser action is ohtained when power fed to the d.c. lamp
exceeds 900 watts. In the experiment, continuous oscillation,
with no detectable decrease in amplitude, was observed for
five minutes and there is every reason to believe that it could
have been continued for substantially longer.

In a solid-state maser, electromagnetic oscillations at a
visible or infrared frequency are generated through the
process of stimulated emission. The crystal rod, whose ends
are highly polished to a slight convex curvature and silvered,
is excited by the pumping light from a bright lamp. The
result is a coherent optical wave which travels up and down
the rod, some of it escaping from the partially reflective
ends. Until now, the power requirements of the pumping
light have been so severe that they could only be met by use
of a flash lamp. permitting the solid-state optical maser to
oscillate for only a few milliseconds.

Optical masers (sometimes called “lasers”) may be used
in the future to generate carrier signals that will handle
many communications channels for outer-space transmis-
sions.

E ;CIEI\TTISTS at the Bell Telephone Luboruatorics an-
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SIMPLE TAP

F YOU are a service technician who
I gets an occasional tape recorder to

work on, troubleshooting may be
a problem. To the specialist in this line.
however, most repairs may be just as
routine as those on a TV set are to you.
After all, most TV receivers try to pro-
duce the same, general result: a satis-
factory picture with its accompanying
sound. Inevitably then, most sets will
have more similarities than differences
and you will use the same, general
methods. Since all tape recorders have
a common purpose, a similar rule can
be applied to them, especially the non-
professional machines intended for
home use.

The tape-recorder specialist, like his
opposite number in TV, not only is adept
at common problems but has progressed
to familiarity with the peculiarities of
individual designs, He will be ahead of
the material treated here. For the non-
specialist, it is cheering to note that
most home recorders share many com-
mon features and therefore common
types ol defects. Even without consider-
ing trick circuits and esoteric mechan-
isms, he can handle all but a few, rare
defects with a generalized understand-
ing.

Before considering defects, let us
consider the major functional parts of
any recorder. In Fig. 1, we have di-
vided the mechanical portions into the
tape transport or drive and head as-
semblies. Electronic portions are the
audio and bias-erase sections. This di-
vision is convenient hecause it is usually
quite simple to identify a defect within
one of these four areas before pinning
down the exact trouhle spot.

The tape transport system includes
a motor (perhaps two}, various drive
belts, wheels, brakes, clutches. springs,
and other mechanical parts. Their pri-
mary functions are to move the tape
past the heads during recording or play-

March, 1962

E RECORDER

Unless you're
a specialist, even a
popular unit is baffling.
This basic troubleshooting
guide will get you headed in
the direction of the fault
on a common home re-
corder in all but a
few cases.

By WALTER H. BUCHSBAUM
Industrial Consultant, ELECTRONICS WORLD

back at a controlled rate, from supply
reel to take-up reel, to stop tape motion
when desired, and to reverse the direc-
tion of tape travel—usually for rewind-
ing tape back to the supply reel at in-
creased speed with no contact hetween
tape and the heads.

The capstan, here shown driven by
a motor through a belt, controls the
rate of tape motion. The idler, although
it is not driven, presses the tape against
the capstan so that there will be no
slippage at this point. If the two reels
were driven at constant rotational rates,
the speed of tape travel past the heads
would vary. This would happen because
the amount of
tape on a reel in-
creases or de-
creases, and thus
the effective di-
ameter of the reel
changes. Conse-
quently a certain
amount of slip-
page is permitted
in driving the
reels, usually by
allowing some
slack in a drive
belt. The reels
can then accom-
nmodate their ro-
tation rate to the
fixed speed estal-
lished by the cap-
stan. Not shown
in Fig. 1 is an
additional drive
wheel that is
brought into play
mechanically to

MIC

IOLER
CAPSTAN

SUPPLY REEL
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RECGRO
ERASE

REPAIRS

reverse the direction of motion during
rewinding.

Although the head assembly shows
three units, some recorders use only
two: a single head may be used alter-
nately, with appropriate switching, for
recording and playback. The pressure
pads simply press against the moving
tape to keep it in good contact with
the heads.

In the electronic portion, the heart
of the erase-bias section is 2 supersonic
oscillator that, during recording, drives
the erase head and is also applied to
the record head as an a.c. bias that pre-
vents distortion. This circuit performs
no function during playback.

The audio stages provide signal am-
plification during recording and play-
back. As a rule, the same circuitry is
used in either mode. Input and output
connections (Fig. 1} are switched, as

Fig. 1. Principal sections in all types of tape recorders.

AUDIO

SPEAKER

ERASE~
B8IAS

PLAYBACK

L .

R

TAKE-UP REEL
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well as the different compensating net-
works used in the two positions.

Tape Transport Defects

Tape-drive failures may be ohvious
even to the non-technical owner. If, for
example, the take-up reel is not turning
or not turning fast enough and tape
piles up instead of being wound onto
the reel, the latter’'s drive belt or per-
haps a friction spring that may be hold-
ing it is probably loose or broken. Some-
times the shaft for the reel is frozen
or stuck in its bearings, Similarly, if
malfunction occurs only during rewind,
the reversing wheel or the cam driving
it is defective or is not being brought
into position properly. Such diagnoses
are simple--but repairing the defects
are more difficult. The problem is less
that of taking equipment apart and
locating the faulty member than of
ending the job with all parts put back
in place properly.

Part of a typical, relatively simple
drive mechanism is shown in Fig. 3.
One beit goes from the main motor
shaft to the flywheel mounted on the
capstan shaft. This belt will he rela-
tively taut to prevent slippage. The
flywheel improves smooth, steady op-
eration of the capstan. Indirectly driven
by the motor, through coupling that is
not shown in this view fully, is another

Fig. 2. The drive sys-
tem in this Magne-
cord, more elaborate
than most home ma-
chines, uses two motors
and two flywheels.

(FOR REWIND)

Fig. 4. To avoid re-
assembly problems,
it is wise to make
a rough sketch, like
the one here, show-
ing only those parts
involved in their re-
lation to each other.

DRIVE BELT

belt for driving the take-up reel, with
a controlled amount of stippage. The
latter is affected by adjustment of the
tension idler. The shaft that drives the
second belt also rotates the supply reel
through a rim-friction drive that re-
sembles the rim-drive method used in
many phonograph turntables. In the
illustrated unit, the reversing mechan-
ism for changing direction and speed
of this rim drive is out of sight under
the mounting plate,

A rear view of another recorder, in
Fig. 2, gives some notion of the diversity
that may be found. Nevertheless, all
drive systems are the same in principle,
and functional identification of corre-
sponding parts can be determined by
observation of action during operation.

To replace a belt. adjust a spring, or
even lubricate a part, some disassembly
may be necessary. And here is where

Fig. 3. The layout of major transport-system parts in a Heath tape recorder.
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trouble can begin. Removing a spring,
“C"" washer, or locking pin is easy, but
correct re-assembly will not be auto-
matic. Does the washer go over the
flvwheel or under it? Does the spring
clip into this hole or around that lug?
Which end of the locking pin goes
where? The penalty for an error may
be improper operation or even damage.
We can turn a simple, mechanical as-
sembly into a nightmare, But we can
also do the opposite by following a few
rules.

The manufacturer's service data is
obviously an important aid. If available,
it should be consulted before a screw-
driver is touched. I[ it cannot bhe
obtained readily or is less than fully
adequate, we still have two tricks
left, either or both of which can he
used. One involves making a rough,
simplified sketch only of those parts
that will be dealt with and laheling
them, Fig. 4 shows how this was done
with part of a drive mechanism that
had to be taken down and disconnected
from the motor.

The second method involves taping
parts together, clearly positioned with
respect to each other, as they are re-
moved. For example, screws and springs
can be taped directly to the holes in
which they belong with small strips of
masking tape. This does more than
give us a good idea of how things fit
together again-—it also avoids time lost
in hunting for small parts.

So much for general procedures and
obvious malfunctions. There are many
other types of drive troubles that are
both common and not peculiar to just
some machines:

1. Tupe tends to breuk. Too much
tension is being applied to the tape
by some drive member other than the
capstan-idler combination. There may
be too much drag on the supply reel
(not enough slippage) or too much pull
on the take-up reel. The belts or wheels
driving these may be too tight. If fric-
tion clutches or springs are used, they
may also need adjustment. Worn pres-
sure pads or freezing of a roller shaft
reel spindle may also be responsible.

2. Tape piles up at one reel. This can
occur at either the supply reel or take-
up reel. Drag or braking action on the
affected reel is improper, Depending on
particular conditions, it may be exces-
sive or insufflicient. Friction applied to
the reel shaft may need adjustment. If
a drive belt is used, it may need tension
adjustment or replacement. If pile-up
occurs only when the drive mechanism
is turned off, a braking element that is
applied to one wheel mechanically by
the turn-off mechanism needs adjust-
ment.

3. Speed changes during play. If speed
increases, the take-up reel is providing
too much pull as it becomes fuller. If
speed decreases, the supply reel is pro-
viding too mwuch drag as it empties.
While reel tension can be involved, the
trouhle is most likely in the capstan
drive system. It is not acting as the
main tape drive, permitting reel action
to take control of speed. The capstan
belt may be loose. There may not he

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

enough pressure on the capstan from
its pressure idler or roller,

4. Mecharical noise, Usually this is
heard as a hum or rumbling in one mode
of mechanical operation, If it appears,
foir example, only during rewind, the
problem is obviously confined only to
the drive elements used in this function.
Adjustment and lubrication are more
likely to be needed than part replace-
ment. It is sometimes hard to localize
the noise to a specific shaft, belt, or
gear. A general lubrication and adjust-
ment is often the easiest remedy. An-
other reason for this recommendation
is the fact that, if one part shows a need
for lubrication, there has been a gen-
eral drying out and other parts will
probably need it soon.

Some notes about lubrication proce-
dures and lubricants are in order here,
The use of manufacturer-issued data, if
possible, is of considerable importance
in this area. Different companies often
recommend very different lubricants.
For example, the Heath Co. seems to
prefer Gulfcrest ¥41 or any #20 motor
oil, whereas Revere calls for any #10
oil and Webcor prefers “Liqui-Moly™
NV grease for all sliding parts.

These general preferences may be of
some assistance if service data is not
available, but they are not likely to
provide full answers to all lubrication
problems. Sometimes more than one
grade of oil is used on different parts in
the same machine, Larger moving parts
may require a heavier grease whereas
a small roller may take a light oil. Some
parts should not be lubricated. Many
motors are of the permanently lubri-
cated type. Many gears and other drive
elements are made of nylon or other
plastic. These may suffer some harm
from lubricants, In addition, there are
portions of any recorder that should
never be touched by oil because slippage
or other interference with tape motion
will result. These include surfaces with
which the tape will make contact dur-
ing its passage and the contact surfaces
of driving elements, where operation
depends on maintaining good friction.

Head Assembly Defects

A record, playback, or erase head
consists of an electromagnet svhose core
has a minute air gap, measurable in
thousandths of an inch, across which
the coated side of the tape is moved
under pressure, Since just one typical,
T-inch reel may involve 1200 to 3600
feet of tape travel, wear of the heads
due to abrasion is quite a factor, and
they must sometimes be replaced. In
addition, the head must be properly
aligned with respect to the position of
the tape,

The angle or azimuth adjustment is
important here. With misalignment,
there is a general loss of signal ampli-
tude and especially a loss of high fre-
quencies. In addition to the angular
relationship between head and tape, the
height of a head with respect to the
tape must be adjusted so that the for-
mer will fall directly over the recorded
track, especially where more than one
track is involved.
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Note the arrangement in the Heauth
TR-ID in Fig. 5, which has a dual play-
back head for twin-track stereo record-
ing but records monophonically on one
track at a time. The VM 722 (Fig. 6)
uses a quarter-track erase head in con-
junction with a combined, quarter-track
record-play head. This is designed to
handle four tracks in the form of two
dual tracks for stereo. An extra half-
track head enables playback of two-
track stereo recordings. Normally,
tracks 1 and 3 are recorded (or played)
at the same time; then, when the reel
of tape is turned over, tracks 2 and 4
work together. Arrangement of the
Webcor 2008, another 4-track machine,
is somewhat different (Fig. 7) to ac-
complish the same results, Instead of
an extra head for two-track operation,
the height of a single, quarter-track
head is physically shifted. In Fig. 7A,

RECORD
PLAYBACK

HEAD
L @ \, CHANNEL
HEAD AL
a8 TR
smmle- TAPE TRAVEL CHANNEL

[

Fig. 5. Head-tape g Track
alignment on Heath's E74SE HER

TR-1D tape machine.

4 TRACK
RECORD = PLAYBACK HEAD

talk between one track and any other.
After adjustment, each screw should
be locked in place with a small drop of
cement-—enough to maintain alignment
but not enough to make future adjust-
ment difficult.

While head alignment is important.
cleaning of the heads and other
transport elements is required more
frequently. Due to abrasive action, fer-
romagnetic particles from the tape de-
posit not only on the head surfaces but
also on the capstan, pressure pads, and
tape rollers or other guides. Often sur-
prising quantities can accumulate be-
fore the owner is aware that sound
quality is affected. Sometimes more
than one application of head cleaner
to affected parts is necessary.

Many commercial head-cleaning
fluids are available for this purpose.
Alcohol will also serve for most ma-
chines, but carbon tetrachloride or
detergents should be avoided. The fluid
should also be confined only to the
contact surfaces that are immediately
affected, on the chance that the solvent
may have adverse effects on cements or
other materials in the system. Cleaner
may be applied with a small wisp of
absorbent cotton wrapped around the

TRACK

Fig. 7. Heads on the
Webcor 2008 shift

RECORD-PL AYBACK HEAD

——

mechanically from 2-
to 4-track operation.

(A)

008" ABOVE TOP

FLUSH WITh TO®
EDGE OF TAPE EDGE TAPE

|
£ ALK 1 L I >
TRACH L I
i TRACK 4 | ;
174 TRACK 174 TRACK  1/2 TRACK
ERASE HEAD RECORD/PLAY STACKED
HEAD HEAD
Fig, 6. Another arrangement allowing

2- or 4-track operation, used by VM.

the record-playback head is in position
for 4-track operation. In Fig. 7B, it has
been shifted down to line up for two
tracks, one overlapping 1 and 2, the
other overlapping 3 and 4.

Alignment is obviously much more
critical on quarter-track heads, espe-
cially since crosstalk between adjacent
tracks is to be avoided. Heads are ad-
justed by small screws associated with
them. These procedures may be per-
fornied with recorded tapes of known
quality, but special alignment tapes
are the best to use. Recorded on these
are single-frequency tones. The adjust-
ment screw for head tilt or azimuth is
rotated to produce maximum level while
a signal of relatively high frequency is
being reproduced. This may be per-
formed by ear, but the built-in meter
or tuning eye or a good a.c. v.t.v.m.
across the speaker terminals gives bet-
ter indication. The head height or
alignment adjustment is performed
with alignment tape or pre-recorded
multiple-track tape. The aim here is
maximum over-all level and no cross-
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head of a toothpick or other small stick.
Never use a sharp instrument directly
on the heads.

In addition to head alignment, clean-
ing, or replacement, installation of new
pressure pads is sometimes required.
These are generally small, felt rec-
tangles glued to brass or aluminum
arms, and they can wear out in time
due to continued friction. They can be
ripped off easily with a pen knife and
tweezers, New pads should be glued
on securely, but not with so much ce-
ment as to saturate the felt and make
the pad hard enough to damage tape.

Another periodic requirement to keep
the heads at peak performance is de-
magnetization. although this will not
usually have to be done as frequently
as cleaning. A relatively high back-
ground noise and perhaps some distor-
tion may indicate the need for this
operation. It is performed with a com-
mercially available demagnetizer or a
choke that may be plugged into the
household a.c. line. When the instru-
ment is placed across the air gap of
the head, the a.c. field removes any
permanent magnetization the head may
have acquired. The demagnetizing coil
should be withdrawn slowly, to a dis-
tance of several feet, reducing the field
around the head before coil current is
interrupted. Otherwise a turn-off tran-
sient in the demagnetizer may induce
some residual, head magnetization,

(Continned on page 106}
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BRITAIN'S
NEW
RADIO-
TELESCOPES

By PATRICK HALLIDAY

Description of some of the
latest overseas installations
along with the work they are
doing in probing the universe.

Fixed antenna of the Cambridge-Mullard
radictelescope extends to the horizon.

ANY important discoverics
have been made by the pio-
neer l'il(]i() astronomers Sill(.‘(.‘

the day in 1932 when Jansky first de-
tected radio signals from  space. But
none is more fundamental than the at-
tempts now being made to learn how
the world began.

Recently the writer was able to see
the extremely powerful radiotelescopes
located near Caanbridge, England where
much of this work is being carried out by
Prof. Martin Ryfe, Dr. Graham Smith,
and their colleagnes. These telescopes
have positively identified radio sources
out to more than 7,500,000,000 light-
vears distant. Each light-vear represents
some 20,000,000,000,000 miles,

Although  cosmoslogists  throughout
the world are still hotly debating the
results thus far aunounced by Martin
Ryle—who directs the work of the Mul-
lard Radio Astronomy Observatory of
the University of Caunbridge, England—
most authoritics agree that these have
dealt a Lard blow to those who have he-
lieved in the “steady-state” theory of the
origin of the universe.

The steady-state theory, first put for-
ward in 1948, holds that matter is being
constantly created evervwhere through-
out space, while the universe remains
unchanged. This theory thus directly op-
poses the belief of many other cosmoslo-
gists that the world started as a highly
concentrated  primeval  “atom”  which
blew apart and has been expanding like
an atom bomb cver sincoe,

Ryle firmly helieves that the radio-
teleseope obscervations so far made are
incompatible with the steady-state the-
ory but would scem to agree with the
theory of the expanding universe.

Role of Radio Astronomy

How is it possible for radiotelescopes
to play a vital role in this work?

An optieal telescope sees the light of
a star not as it is at the moment of ob-
servation, but as it was at the time when
the light waves left the star. The bigger
the telescope, the farther it can observe
out into spacc—or in other words, the
further back in time. As the size of op-
tical telescopes grew, it was hoped that
they would bring the furthest limits of
the universe within range, But it has
been found that visnal studv—at least
from the surface of the globe=has little
real hope of bringing the entire universe
into view. Many fundamental problems
scemed destined to remain unsolved.,

But the development of powerful ra-
diotelescopes—even though less precise
than optical telescopes—has completely
changed the situation. They can already
deteet signal sources well hevond the
range of the largest optical telescope—
the 200-inch giant on Mot Palomar,
California.

Observations on radio sources a billion
light-vears away are equivalent to prob-
ing back a hillion years in the history of
the vniverse. If radiotelescopes can then
be used to determine the density of radio
sources at greatly different distances
from carth, Martin Ryvle believes that
they can definitely prove or disprove the
rival theorics.

Already resnlts achieved since obser-
vations began in 19538 clearly disagree
with the sinplest form of the steady-
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state theory, although it is admitted that
many questions still remain to be an-
swered.

Ryle—internationally  recognized  as
one of the great pioncers of radio astron-
omy—has been working in this field since
the end of World War IL Like many
other workers in radio astronomy he has
long held a ham call, G3CY, and the
writer recalls working him on 40-meter
cw. He considers that an important turn-
ing point came in 1952 when his co-
worker F. Graham Smith, in conjunction
with Walter Baade of the Mount Palo-
mar optical telescope, identified the po-
sition of an intense radio star as heing in
the constellation of Cygnus. Baade was
able to photograph what is believed to
be a pair of galaxies in collision—300
million light-years away. The significance
of this event was that it finally proved
that intense radio sources were relatively
few and far hetween. Ryle foresaw that
this implied that there was good pros-
pect of gathering useful data from over
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more remote radio stars without the sig-
nals being obscured by a multitude of
nearer signal sources,  All that was
needed was a radiotelescope more pow-
erful than any then available.

Cambridge-Mullard Radiotelescope

A new Radio  Observatory was
planned and built some six miles outside
Cambridge, England. This half-million-
dollar project was financed partly by
Cambridge University and the British
Department of Scientific and Industrial
Research aided by a contribution of
$280,000 from the clectronies firm of
Mullard. The radiotelescopes then
erected—although much simpler to build
than the huge 250-foot, 500-ton steer-
able parabolic reflector of Britain’s best-
known radiotelescope at Jodrell Bank—
were designed to have extreme resohu-
tion and signal collecting power,

The two main radiotelescopes consist
of one broadly tuncd to 38 me., equiva-
lent to a parabolic array some 2000 feet

One of the antennas of
Royal Radar telescope.

The movable section of the Cambridge-Mullard installotion operotes on rail Irocks.

b 2600FT. L{ FT FT
] 800 FT. 800
N i —| je190FT. I |
1 -
._t_ i | 500
i —{:‘ 65 F1. FT
I ¥
be—1450FT.——> | 1o 1000
— [ FT.
65FT. | 1
FIXED [
ARRAY [
a Lo LTJ 0 O
MOVABLE SECTION
ON RAIL TRACKS
(a) (8)
Fig. 1. {A) Layout of the 178-mc, Combridge-Mullard radiotelescope antennas.

(B) Equivalent antenna sizes if technique of aperture synthesis were not used.

Both parabolic antennas of the Royal Radar Establishment telescope are on tracks.

in diameter: the second—on which much
of the work on the origin of the cosmos
has been carried out—is  designed  for
178 me. and uses the techniques of an
“interferometer” combined with “aper-
ture synthesis.”

The interferometer principle has been
wideh used in radio astronomy. When
two separated antennas are connected,
the radiation pattern consists of a fan of
narrow beams—the width of cach beam
becomes narrower as the spacing be-
tween the two arravs is inereased. That
is to say that an interference pattern is
superimposed on the main lobe of the
array. The angular diserimination of the
combined antenna is thus greatly in-
creased over that of a single array. Ex-
tremely acenrate measurements of angu-
L positions are possible on isolated
signal sources,

At Cambridge a further refinement
was introduced for the first time: the
technique of aperture synthesis. This de-
pends on the use of a relatively small
movable scction of antexma which can
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take up, in turn, a serics of positions
relative to the main fixed section of the
antenna, By tuking observations and then
shifting the movable section next day
and repeating the process, the final re-
sults—obtained by vector addition—are
equral to those which could he obtained
with a very mneh larger anay. The reso-
lution corresponds to that which would
be achieved by exploring the sky with
i very narrow beam produced by an an-
tenna array of dimensions comparable
with the widest spacing. The 175-mc.
interferometer telescope at Cambridge
provides results which, for many pur-
poses, ave equivalent to those which
could he obtained from two 800-foot hy
300-foot wrravs. Yet the actual antennas
consist onlv of one long 1430-foot by
63-foot fixed wrray in conjunction with
a 190-foot by 63-foot movable section
which moves along railroad tracks (see
Fig. 1). Both scctions are c¢vlindrical
parabolas with G3-foot apertures.

The advantages of this technique are
flexibility and cconomy. Even thongh the

(Continued on puye 93}
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Value
Checker
for
Electrolytics

AVE YOU ever wondered
H about the condition of the

electrolytics in a circuit? Are
they drying out and losing capacitance?
Here's a handy. compact instrument
which provides a measurement of ca-
pacitance directly on a meter. Further-
more, in-circuit measurements can bhe
made in many cases, thereby aveiding
the necessity of disconnecting the ca-
pacitor from the circuit. The range of
5 to 200 microfarads covers most of the
capacitors found in typical power sup-
plies and filter networks. The tester can
he assembled in one evening from read-
ily available parts.

Although lacking the range and pre-
cision of an LCR null bridge, it is much
motre portable and easier to use, The
test circuit applies a relatively low
d.c. polarizing voltage to the capacitor,
thereby avoiding a shock hazard from
the instrument or charged capacitors.

Circuit Operotion

Operation of the circuit is quite sim-
ple. As shown in Fig. 2, step-down trans-
former T, connects to half-wave rectifier
CR, and load resistors R, and R in se-
ries. C. is the capacitor to he measured.
When C. is zero (no capacitor present),
the waveform across R is a half-wave
sinusoid as shown in Fig, 1A, The wave-
form has a peak value of V, and an
average value of 32V, This waveform
has a considerable a.c. component.
which passes readily through d.c. block-
ing capacitor C, and is rectified hy the
meler rectifier, CR. through CR.. The
d.c. mitlammeterr M, responds to the
rectified average of the current passing
through €., R and R, are effectively in
series with meter M,, and R, is adjusted
so that M, reads full scale when C. is
7Zero,

Now, if we place a capacitor. C.,
across R., €. will receive a charge dur-
ing a portion of the conducting half-
cycle (interval A-B in Fig. 1B), charg-
ing the capacitor to voltage V.. From
B to C. the capacitor discharges ex-
ponentially through R.. The positive
half-cyvele again recharges the capacitor
during interval C-D, The average value
of the waveform (V,) is now higher, but
the ripple voltage is much reduced.
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By A. A. MANGIERI

A simple principle permits
a modest circurt to meter
capacitance without a bridge
or other nulling device

The drop in capacitor voltage from B
to C is dependent on the circuit time
constant, R.C.. If C' is made very large
so that the time constant is much
greater than 1/60 ol one second, the
capacitor will lose little voltage on its
discharge cycle, Ideally, the waveform
will approach a straight line as shown
in Fig. 1C, Here, the a.c, ripple is zero
and consequently meter M, is not de-
flected. The average value is now equal
to Vf',

These idealized waveforms neglect
the effects of series resistance in the
rectifier and R,. But such effects do not
invalidate the general principle in-
volved: the ripple volitage is still a func-
tion of the value of C , being maximum
when C is zero and minimum when
C. is infinite, The circuit is essentially
a hatf-wave d.c. power supply followed
by a metering circuit which responds
only to a.c. ripple voltage. We can thus
calibrate the meter in terms of known
capacitance. The markings on the
meter scale will appear reversed, as

Fig. 1. With no capacitor (A}, output
of half-wave rectifier is unfiltered.
As capacitance is increased (B}, ripple
amplitude is reduced and (C} finally
eliminated by very high capacitance,
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zero capacitance will deflect the meter
to full scale, but this is not of great
importance.

Construction

A plastic meter case was used to
house the components. Fig. 3 shows the
completed instrument connected to a
capacitor under test. A front panel of
aluminum was used to support the
meter and power transformer, as shown
in Fig, 4. A fiber board was mounted
directly on the meter terminals to sup-
port the meter rectifier diodes. Insu-
lated lug strips were mounted on the
holts supporting the transformer to
serve as tie points for other parts,

Transformer T, provides 26 volts a.c.
at 200 ma,; however, a 12-volt trans-
former may be used, Meter M, has «
sensitivity of 2 ma., but meters of higher
sensitivity are satisfactory, As later ex-
plained, for any given combination ol
parts differing from those specified, o
value of R, is selected so that the meter
reads full scale when C is zero. Recti-
fier CR, was a 1N91 germanium recti-
fier selected because of its small size. If
space is available, a larger selenium
rectifier having a rating of at least 100
ma, may be used. In fact, a 330-m-.
130-volt a.c. rectifierr was tried and
found to work well. Since the trans-
former voltage is only 26 volts a.c, a
low-voltage rectifier having two plates
may be used to conserve space. '/
through CR. (orm a lull-swave bridge
rectifier having a current rating at least
equal to that of the meter. Because
they were on hand, fourr TN69 crystal
diodes were used here. bhut it may he
preferable to use packaged selenium or
copper-oxide meter rectifiers.

Resistors R, and R. are 5-watt wire-
wound units and may even be rated a?
ten watts, The higher power rating re-
sults in a low temperature rise, thereby
avoiding changes in resistance.

Electrolytic capacitor C, should be a
good. low-leakage unit as its purpose is
to block the d.c. voltage appearing
across K. from passing through the
meter. However, the voltage across
is about 12 velts d.c. when C. is made
very large: so the leakage through C, is
negligible,

ELECTRONICS WORLD
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Rheostat R, is adjusted by means of
a screwdriver and is preferably wire-
wound for smoother control. Mount the
control so that it can be adjusted
through a hole in the panel or, if pre-
ferred, use a component that has a shaft
and mount it on the panel.

The line cord and test leads pass
through two grommets mounted on the
panel. A red test lead is connected to
the positive end of R. and a black lead
to the negative end. Before proceeding
with final construction, it is wise to
make a temporary hook-up using clip
leads and run a calibration curve as
described below., Any circuit modifica-
tions, such as use of a 12-volt trans-
former or a more sensitive milliam-
meter, can be checked out beforehand.

Calibration

Calibration of the instrument requires
that known values of capacitance be
available so that a graph of capacitance
versus meter indication can be drawn.
The graph is then used to mark the
meter scale plate or it may be used as
it stands. It is not possible to rely on
the labelled values of ordinary electro-
lytics. Tests on a number of units show
that the values tend to run considerably
higher than the ratings. The preferred
procedure is to measure a group of elec-
trolytics on a capacitance bridge and
label each accordingly. Oil-filled paper
units can be used for lower values. Be-
cause capacitors in parallel can be used
for higher values, it is only necessary
to measure about six or seven compo-
nents ranging from 4 to 130-uxf.

To proceed with the calibration, ener-
gize the circuit and adjust R, so that
meter M, reads full scale, If you have
made any substitutions for T, or M,
however, temporarily substitute a 10,-
000-ohm pot for R. so that you may
determine the correct value for the
latter. This value should be such that
R, is at its mid-position when M, reads
full scale,

Next, starting with the lower values,
proceed to connect capacitors across R-
and make a table of capacitance versits
meter indication. Plot this data on graph
paper and draw a smooth curve through
the points. If necessary, take a few more
measurements to fill in any large gaps.
This curve can be used with the meter
to measure capacitance. However, it is
quite simple to mark the meter scale
plate in microfarads for direct reading.

From the graph, the scale can be
marked in integral capacitance values.
If a two-inch meter is used, convenient
markings can be made every 5 uf. from
0 to 100 f.; in steps of 10 uf. from 100 to
150 pf.. and in 25-uf. steps from 150 up
to 200 uf. Whatever method for altering
the existing scale plate or adding a new
one is used, markings should first he
made lightly with pencil. After accu-
racy, appearance, and arrangement
have been checked, they can be inked
in. Numbers can be lettered in or decals,
if available, can be used,

Testing Electrolytics

The instrument can be used to check
capacitors having a peak voltage rating
greater than 12 volts. Correct polarity
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of the test leads should be observed,
although it is doubtful that any com-
ponent damage will result if they are
improperly connected across higher-
voltage electrolytics. Accidental short-
ing of the leads will not damage the
instrument because R, limits short-
circuit current to a safe value.

In-circuit measurements can be made
if the resistance across the capacitor
is much greater than the 120 ohms of
R:. Accuracy is not affected if this re-
sistance is 10,000 ohms or more—-in fact,
error will not be excessive if shunt re-
sistance is only 5000 ohms. In the case
of a multi-section filter network, the
other capacitors in the circuit may in-
fluence readings if isolating resistance
between them is not high enough. Where
a filter choke is used, it will provide
sufficient isolation between capacitors
to permit measurement of each in the
circuit.

A shorted electrolytic will indicate
infinite capacitance, as no deflection will
result on the meter. One that is dried
out will indicate little or no capacitance,
However, a capacitor that measures up
to its rated value may still be defective
if it has excessive leakage at its rated
voltage.

CRI ¢l
4+ R

3 i
R2Z  TTICy

R:—-50 abm, 5 w. wirewound res.

4 120 ehm, 5 w. wirewound res.

R~ 3000 ohm, Yy w. res.

R.—500 0hm, V3 w. rheostat { screwdriver adj, )

C.—20 pf., 100 v, elec. capacitor

CR i~ IN9I diode rectifier

CR:HCR,CR.,CRs—Full-wave meter rectifier
or four IN89 diodes

Ti—Step-down trans. 117 v. pri., 26 v. @ .2
amp.sec. {such as Allied 61-G-+476)

M=-0-2 ma. d.c. milliammeter

Fig. 2. Value of unknown capatcitor de-
termines filter ripple applied to meter.

Fig. 3. The completed instrument is com-
pact and, with no external adjustments
necessary after calibration, easy to use.

For leakage testing, the builder may
choose to construct a more elaborate
instrument that includes, in addition to
the circuit described, additional facil-
ities. Or else he may use a separate,
variable, power supply with a milliam-
meter, as does the author.

The arrangement is simple. Connect
a 25,000-ohm potentiometer, a 50-ma.
milliammeter, and the capacitor in
series across a voltage source equal to
the rated voltage of the capacitor. To
protect the meter against the high ini-
tial charging current or possible leak-
age current, make sure that the poten-
tiometer has been pre-set to maximum
resistance. Gradually reduce its setting
to zero resistance, if possible, but never
to the point where current exceeds the
50 ma. that the meter can read full
scale. Leakage current is the reading ob-
tained when the meter has settled down
to indicate its lowest, steady value.

As an approximate guide, leakage
should not exceed .5 ma. per microfarad
for electrolytics above 8 microfarads in
the 300- to 500-volt range. As a rule, a
good capacitor will show less than .1
ma. per microfarad. Concerning this
rule of thumb, note that, at .5 ma. leak-
age per microfarad, a 100-uf. capacitor
would have a leakage current of 50 ma.
This may or may not result in excessive
voltage loss in the power supply or
overload of the rectifier or transformer.
Thus any evaluation of leakage should
take the particular circuit into account.

In conclusion, it is well to remember
that checks of both leakage and capaci-
tance are generally required to deter-
mine the condition of an electrolytic. A
leakage test alone is certainly not con-
clusive, as a dried-out capacitor may
pass such a check but still fail to pro-
vide adequate filtering. On the other
hand, a direct check of capacitance
alone will often suffice. It is often pos-
sible to conclude, from such indications
as the fact that d.c. voltages are en-
tirely normal, that leakage is not ex-
cessive. A

Fig. 4. A rear view of the meter re-
moved from its case shows how all com-
ponents are mounted to the front panel.

CR2-CRS
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By JOHN T. FRYE

MEASURING THE DOSE

AC stopped short in the door-
way of the service depart-
ment. Barney, his assistant,

was sitting with his elbows propped on
the service bench squinting at the bench
light through a little yellow tube about
four inches long and a half-inch in di-
ameter.

*Is that all you can find to do?” Mac
asked in sarcastic disapproval. “I didn’t
know you went in for those ‘girlie tele-
scopes.’ Guess you're still pretty adoles-
cent.”

“Wanta look?” Barney asked with a
quizzical smile as he held out the little
metal tube,

Still frowning, Mac put the instru-
ment to his eye and looked toward the
bench light. Instantly the corners of his
mouth turned upward as he exclaimed :
“Milliroentgens, huh? 1 apologize. So
this is a dosimeter! First one I ever
saw. Where did you get it? How does it
work?”’

“Whoa now! as you say to me,” Bar-
ney replied. “As it says there on the
case, it's a Model CD V-138 dosimeter
made by Bendiz for CD work. A CD
official gave it to me when I attended
an area meeting. I work in CD com-
munications, you know. The official is
not a technician; so he couldn’t tell me
much about ii; but I was curious and
boned up on the subject and can tell
you how it works if you're interested.”

“I'm interested in anything electronic
I don't understand; so quit stalling.”
Mac ordered.

*“This simple-looking little tube has
lots of guts,” Barney began. "It reminds
me of that radio commercial: ‘Who put
those eight great tomatoes in that little
hitty can?’ But we'll take it a piece at
a time.

“You're familiar with the operation of
a gold-leaf electroscope. Well, this little
cylinder contains a very sensitive and
rugged cousin called a quartz-fiber elec-
troscope that's made like this: First, one
end of a conducting wire supported by
excellent insulating material is bent
into a U-shape like the business-end of
a buttonhook. This U-shape is called the
‘frame’ of the electroscope. Next a fiber
only .0001 inch in diameter drawn from
quartz has its surface metallized to
make it conducting. The ends of this
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fiber are connected to the tip and shank
of the buttonhook while the free center
portion of the fiber follows the U-shape
and lies flat against it.

“Suppose a charge is fed on to the
conducting wire of the frame. It flows
on to the frame and also on to the
metallized fiber. The like charges repel
each other, and the very flexible loop
moves away from the frame the way
you can pull the wire jaw of a mouse-
trap away from the board. The distance
it moves depends on the amount of the
charge. but don't think the fiber loop
flaps back and forth like the bail on a
paint bucket. When the charge falls
from 160 to 100 volts—the useful range
of this instrument-—-the fiber only moves
a very small distance; but the move-
ment is observed through a two-lens
microscope that magnifies the move-
ment seventy-five times. Between the
eyepiece and objective lens of this 75X
microscope is placed a glass scale
marked from 0 to 200 milliroentgens.
The small portion of the fiber that falls
in the field of view of the microscope is
seen as a vertical hairline moving across
the scale.

“The electroscope is mounted inside
a small electrically conducting plastic
enclosure called an ion chamber which
is extremely well insulated from the
electroscope. A capacitor connects he-
tween the electroscope conductor and
the conducting wall of the ion chamber
so that any charge on this capacitor
appears between the two. At the end of
the dosimeter opposite the eyepiece, a
charging pin is supported by a translu-
cent plastic bellows a short distance
away from the conducting wire of the
electroscope. \WWhen pressure is exerted
on the outside end of this pin. it is forced
back into contact with the wire, and any
voltage applied to the pin appears on
the capacitor. \When the pressure is re-
moved, the pin moves forward away
from the wire and leaves the charge
trapped on the capacitor. You still with
me?"”

“I think so. The capacitor can be
charged to a value that will make the
fiber move into position at the ‘0" end
of the glass scale as seen through the
microscope. As the charge leaks off, the
fiber moves toward the frame and the
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fiber image, or hairline,
scale. Right?”

“Exactly right. 160 volts puts the
hairline on zero. At 100 volts the image
falls on ‘200' milliroentgens. But now
comes the interesting part: how radia-
tion affects this voltage.

‘“When a high-energy ganima ray
penetrates the wall of the ion chamber
and collides with molecules of air
trapped inside that chamber, it knocks
negative electrons loose from their posi-
tive nuclei. Under ordinary circum-
stances these differently charged par-
ticles would be attracted to each other
and recombine into neutrally charged
molecules, but inside the ion chamber
the negative electrons are attracted to
the positively charged electroscope, and
the positive ions are attracted to the
negatively charged wall of the ion
chamber. As each charged particle is
absorbed by the electroscope or the ion
chamber, its individual charge subtracts
from the total charge on the capacitor.”

“TI get it!” Mac interrupted. “The de-
crease in charge is a function of the ra-
diation received. Since the glass scale is
linear, I assume the movement of the
fiber over the range used is a linear
function of radiation. But the capacitor
and other components must have darned
good insulation. Otherwise the loss of
charge would be the result of leakage
rather than radiation.”

"It is. Electrical loakdge is guaran-
teed to be less than 1.5% of full scale
in twenty-four hours. It's really much
less. I zeroed this instrument five weeks
ago, and you can see it now reads only
8 mr.”

“L.ess than 1% of full-scale leakage
a week!” Mac exclaimed.

“Actually it’s considerably less than
that. Normal dosage from cosmic rays
and natural radioactivity is considered
to be about .3 mr. every twenty-four
hours, and you can see this alone would
account for more than our 8 mr, in five
weeks. Incidentally, the dosimeter is
so well protected it can be submerged
in water without damage. If we want to
increase the range of the instrument so
it will record a higher dosage, all we
have to do is increase the size of the
capacitor. If the capacitor is made ten
times greater, it will take ten times as
much radiation to reduce the voltage
from 160 to 100 volts, and our full-scale
value would be 2 r. instead of 200 mr.”

“How do you charge the thing?"

“That's what I asked myself. I'd been
warned that punching around the charg-
ing pin with a sharp-pointed instrument
would ruin the dosimeter. Then I found
the Heath Company was selling a Fam-
ily Radiation Measurement Kit consist-
ing of a 0-600 r. dosimeter, a 0-120 r./hr
rate meter, and a transistorized charger
for zeroing all such instruments. I
needed a charger, and I wanted other
instruments with different ranges: so I
bought the Kkit.

“The charger uses a transistor pow-
ered by a single flashlight cell as a
blocking oscillator working into the pri-
mary of a transformer. The stepped-up
transformer secondary voltage is recti-
fied by a selenium rectifier and filtered

(Continnecd on puge 116)
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TRANSISTORIZED
MEGOHMMETER

Two primary cells, stepped

up to 50 volts, power a com-
pact instrument that reads
from 1 to 2500 megohms.

r I HE high-range ohmmeter de-
scribed here was designed
primarily to measure the back

resistance of silicon transistors and di-
odes; but a number of other possible
uses include checking for leakage in a
coupling capacitor, between tube ele-
ments, or across the surface of a ques-
tionable insulator. An unusual power
supply operating from two ordinary
penlight cells provides a test potential
of 50 volts. but there is no danger of
electrical shock. A simple but highly
linear d.c. amplifier permits accurate
readings from 1 megohm to 2500 meg-
ohms. The entire unit consumes less
than 10 ma.

An attractive feature of the instru-
ment (Fig. 1) is that it is planned
around parts that are inexpensive and
widely used. Thus, even where there is
not a well-stocked junk box, construc-
tion should involve little trouble or cost.
For example, although the device was
designed about a 1-ma. meter move-
ment, it will accept any having a full-
scale deflection of 5 ma. or less without
requiring circuit changes. Since other
componeénts are not critical, substitu-
tions can be made freely in most cases,
as noted under the discussion of ‘De-
sign Considerations.”

Circuitry was kept as simple as would
permit satisfactory performance, as
may be noted in Fig. 2. It would be
feasible to add switching for more meter
ranges, meter zeroing, capacitor fast-
charging, or for additional functions
such as voltage and current measure-
ments. However such refinements are
left to the imagination of the builder.

Theory of Operation

The instrument consists basically of a
50-volt source in series with 50 megohms
and a l-microampere meter. Zero re-
sistance under test, then, yields full-
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scale deflection; 50 megohms, half-scale.

The power supply is unusual in that
it produces a high d.c. step-up factor
but uses no transformers nor moving
parts. Also it is relatively simple and
unusually economical, consuming only
3 ma. at 3 volts.

Its circuit is a refinement of the “buz-
zer-type"” supply. Operation depends on
the voltage “kick” obtained when the
current flow through a choke is inter-
rupted. Transistors V, and V: constitute
a free-running multivibrator, with
choke RFC.: in the collector circuit of
V.. Transistor V: conducts for 190 micro-
seconds, during which period energy is
stored in RFC.. At the instant C, has
discharged to a point that starts base-
current flow in V., the multivibrator
switches and V: cuts off.

Then, as the field around RFC. col-
lapses, a high-voltage negative pulse ap-
pears at the collector of V. The pulse
charges C: through CR, providing a
high d.c. output voltage for the ohm-
meter circuit. The pulse is about 10
microseconds wide, and its trailing edge
cuts off V, to initiate another cycle.

This type of power supply, incidental-
ly, recommends itself for any appli-
cation requiring a moderately high
voltage but low current as in Geiger
counters, portable test equipment, and
photoflash units. Given an appropriate
choke, the only limit to obtainable volt-
age is the transistor's collector-base
breakdown voltage. Using special silicon
transistors, the author easily obtained
an output of 150 volts from a circuit
similar to that shown and also powered
by two penlight cells. Further informa-
tion regarding the power supply is
found under “Design Considerations.”

Metering circuitry consists of a cas-
caded emitter-follower amplifier and a
meter. Given any movement of 5 ma. or
less (preferably 1 ma.), current gain of

www.americanradiohistorv.com

the amplifier is adequate for a full-scale
reading of 1 microampere, correspond-
ing to the test potential of 50 volts
across 50 megohms (Rs, R:;, and R.).

Capacitor C. bypasses stray a.c. com-
ponents that may otherwise affect the
base current of V..

Transistor V. provides negative feed-
back to control gain of the d.c. amplifier
and also to enhance its linearity. Screw-
driver adjustment of “Feedback” con-
trol R. determines the degree of nega-
tive feedback and therefore sets gain
of the d.c. amplifier. If R, is the coarse
gain control, then “Short” adjustment
R. can be considered the vernier gain
control. However, adjustment of R,, will
affect the zero setting whereas R, will
not.

Transistor V. also provides means for
temperature stabilization, explained
later.

As R. is adjusted for proper gain, it
is in turn necessary to re-adjust “Bal-
ance” control R: (a screwdriver adjust-
ment) for a quiescent current of zero
through meter M, Thus R: is the coarse
zero control, and “Zero” adjustment Ru
is the vernier zero control.

Design Considerations

The builder may desire to make
changes and improvements or to use
some of the circuitry in different appli-
cations. He may therefore find useful
the following information regarding
choice of values.

Characteristics of choke RFC, are not
critical except that a higher d.c. resist-
ance results in a lower output voltage.
Besides the Type 6310 choke, the author
tried two other 50-millihenry Miller
chokes, a Type 958 and a Type 990. Both
of the latter proved acceptable al-
though, due to higher d.c. resistance, the
Type 990 provided somewhat lower out-
put voltage—not critical since full-scale
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deflection can easily be adjusted to com-
pensate for variations in test voltage.

The reader who is familiar with
CK722 transistors will probably recoil
at the idea of —350 volts appearing on
the collector of V. and +30 volts on the
base of V.. Nevertheless, the author
tried sixteen CK722 transistors each for
V.. and V.; and in only three cases did
breakdown occur. In those cases, V. un-
derwent collector breakdown. This pro-
duced a ragged output pulse but had no
other apparent ill effect.

To the purist, however, is recom-
mended for V. the Ruaytheon 2N1934,
which is rated at —60 collector volts.

Fig. 1.
enough to fit in the palm of the hand.

Completed instrument is small

And if required, diode CR: (shown in
broken lines in Fig. 2) can be added to
protect V..

As a rule, greater output voltage can
be had as the resistanece of RFC, is made
smaller or its inductance larger. Tran-
sistors capable of withstanding a col-
lector potential greater than 100 volts,
however, become expensive. Where
higher voltage is required, the builder
might consider instead the advisability
of connecting in series the d.c. output
from several such supplies. (A con-
trolled rectifier, although expensive,
presents one possible means for gen-
erating a high voltage with a single
pulse-generator stage.)

Increased inductance will not gen-
erally provide a higher output voltage if
resistance is increased proportionally.
The author tried in place of RFC, a
large iron-core power-supply filter re-
actor which, because its resistance was
several times higher, resulted in per-
formance little different from that pro-
vided by the small 50-millihenry r.f.
choke.

In fact, the r.f. choke was better:
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Larger inductance generally requires a
lower pulse repetition [requency for the
same output voltage. When the large in-
ductance was used, it was found neces-
sary to increase the pulse spacing by a
factor of about 3.

The pulse repetition frequency is de-
pendent almost exclusively on the value
of R.. Increasing R, lowers the p.r.f.

Operation of the circuit is substan-
tially unaffected by large changes in the
value of C..

In one variation of the basic circuit,
protective diode CR: is connected in
shunt with the base circuit (diode cath-
ode to emitter) instead of in series.
With this change, it was found neces-
sary to eliminate R, as well.

Resistor R: provides a voltage drop
that supplies the collector potential for
V.. In an early experiment, the author
used silicon n-p-n transistors and in that
case found R. to be unnecessary, since
the forward potential barrier of silicon
is much greater than germanium.

A 1N191 or 1N198 is recommended for
CR,, since either one is relatively inex-
pensive, exhibits high back resistance,
and will tolerate a reverse potential of
60 volts. However, any other diode ap-
proximating the foregoing conditions
will work equally well.

The value of capacitor C. is not at all
critical; but its leakage resistance
should be extremely high. A good paper
capacitor will do, but a ceramic disc is
ideal.

A tolerance of 5 per-cent for the three
series resistors will generally provide
good accuracy. Nevertheless five 10-
megohm or ten 5-megohm, 10 per-cent
resistors will bring the total just as close
~—probably closer—to 50 megohms, The
more series resistors that are used, the

better are the chances of individual re-
sistance errors canceling one another.

Capacitorr C must be a ceramic disc
to preclude polarization. Admittedly, 0.1
pf. in a disc capacitor is not a junk-box
item: but the bhuilder may, if he wishes,
use a value as low as 0.01 .f., providing
he is careful to keep the test leads away
from sources of stray 60-cycle enevgy
when he uses the instrument.

Typical current gain of a CK722 tran-
sistor is 20, yielding for the cascaded
amplifier a possible output of 8 ma.
for an input change of 1 microampere.
Thus it may be possible to use a move-
ment up to 3 ma. (which might also re-
quire increasing the value of R.). How-
ever, a 1-ma. meter is to be preferred
for best linearity.

Any movement less than 1 ma. may
also be used. in which case full-scale
deflection can be limited by the addition
of a shunt resistor across R., Best value
for a shunt. which depends on the resist-
ance of the movement, can be deter-
mined experimentally.

The author used linear controls, but
there is no reason the builder cannot try
whatever potentiometers are readily
available, regardless of taper. Also, the
resistance values given for these con-
trols are by no means critical. However,
R should be macle no higher than 100
ohms.

A wirewound control was used for R.
to promote smooth adjustment, but a
composition control here works almost
as well. A composition control was
judged preferable for R,,.

Construction

The instrument was built in a 2" x
4" x 6" chassis, which proved not at all
too large. Parts placement and lead

Fig. 2. The pulse-output power supply (V, and V.) achieves a
large voltage step-up without transformers or moving parts.
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lengths are not critical, but it is prudent
to keep the power supply apart from
the d.c. amplifier.

The power supply and d.c. amplifier
were each prefabricated, the former on
an 8-terminal strip (Fig. 3) and the
latter on a 9-terminal strip, with all con-
necting wires hanging free. These two
assemblies were then installed as the
last step in assembly (Fig. 4) before
point-te-point wiring was begun.

Transistor sockets are strongly rec-
ommended because a few trial substi-
tutions or transpositions may prove
necessary for best results, as we will in-
dicate.

For insertion in a socket. the tran-
sistor leads should be straightened out
and clipped about 3/16 inch from the
case. Plugging a transistor into a socket
may seem difficult at first but becomes
easy with practice. If a standard, in-line
3-pin transistor socket is used, the tran-
sistor should be so guided that the col-

METER RES. METER RES.
INDIC. | (Megohms} | INDIC. | tMegohms)
1.000 | 0 I .385 80
980 | 1 | 357 %0
961 2 .333 100
943 } 3 .250 ‘ 150
926 4 .200 | 200
.909 ] 5 167 250
.893 6 143 300
877 1 7 125 350
862 8 A1 400

| .47 ¢ | .00 450
.833 10 091 500

' 769 | 15 077 600
714 ‘ 20 067 700
667 25 059 800
625 30 | .053 | 900
.588 35 .048 1000
556 40 .032 I 1500
526 | 45 024 | 2000
500 50 .020 2500
455 60 .010 5000
417 70 | |

Table 1. Dial reading vs indicated resist-
ance when M, is a 0-1 ma. movement.

lector and emitter leads remain more-
or-less parallel. Since the base and emit-
ter leads of the CK722 are farther apart
than the corresponding socket holes, the
base lead should jog toward the emitter
as the transistor is pushed home. This
bend is desirable hecause it will make
insertion easier next time.

Common conductor (encircled C in
Fig. 2) of the circuit was purposely not
connected to the chassis. The surface on
which the instrument is placed may con-
duct slightly. and if the device to be
measured is placed on the same surface.
current flow to the chassis could result
in an erroneous reading. If that seems
far-fetched, consider the author’s wood-
en workbench: on a dry day it measures
only 450 megohms across.

(Nevertheless some leakage from the
circuitiy of the instrument to its chassis
is inevitable, Therefore when it becomes
necessary to detect or measure resist-
ances upward of about 1000 megohms,
both the instrument and the device to
be measured should, if possible, be set
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Fig. 3. Detail, from rear, of terminal
strip on which power supply is mounted.

on a surface known to be free of leak-
age.)

Adjustment and Operation

Do not turn the power switch on or
connect test leads until directed 1o do
so. First, make sure the cells are both
installed correctly with respect to polar-
ity. Then to adjust the instrument. pro-
ceed as follows:

1. Presetting the controls. Switch S,
should be in the off position, *Balance”
contirol R: about halfway between ex-
tremes (assuming a linear pot), “Feed-
back" control R, also about mid-posi-
tion, and *Zero' adjustment R. halfway
between extremes too. “Short” control
R. should first he turned to minimum-
resistance position, then advanced from
this setting slightly. This puts a low
shunt resistance across the meter move-
ment to protect it during initial adjust-
ment.

2. Initial Adjustment. Power switch
S, may now be turned on. “Balance’
control R; is now adjusted for zero cur-
rent, which will correspond to a zero
reading. After this is done, "“Short” con-
trol R. may be advanced safely to a
point about halfway between its ex-
tremes. Doing this may move the meter
pointer. If this happens. “Balance’ con-
trol R: is once more adjusted to produce
a zero reading.

3. Checking feedback. Insert the test
leads in J, and J.. short them together,
and note the meter reading. The pointer
should be expected to swing up-scale,
but short of full-scale, because the half-
way setting of R., will normally provide
too much feedback. If full-scale deflec-
tion (or more) occurs in this step, there
is a possibility of trouble. Recheck wir-
ing. Try a substitution for V.. Or else,
start the adjustment procedure (step 1)
all over again, but with “Feedback” con-
trol R, advanced farther than mid-po-
sition (with the wiper away from
ground).

4. Adjusting feedback. Assuming cor-
rect indication in step 3. feedback must
now be reduced. First make sure that
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the test leads are no longer shorted and
that the "*Short” and “Zero” controls
are still set halfway. Then proceed as
follows :

«. Turn "Feedback”™ control R. to
swing the needle up-scale about 20 per-
cent, decreasing feedback.

b. Re-adjust the “Balance™” control
for zero.

c. Short the test leads together again
and note the meter reading. It should
be greater than the reading noted in
step 3. If it is within 5 per-cent of full-
secale. no further adjustment is neces-
sary.

d. If the reading is still considerably
less than full-scale, repeat steps 4u. b.
and ¢ in order, until shorting the meter
leads produces a reading within 3 per-
cent of full scale. If the meter needle
should slam, feedback has been reduced
too much and the appropriate control,
R.. should be turned in the opposite
direction.

Fig. 4. The compact layout is shown in
o rear view of the entire megohmmeter.

The instrument is now ready for cali-
bration and use. To obtain resistance in
megohms with a 1-ma. meter. divide 50
by the current indication and subtract
50 from the quotient: R—=(50/1 — 50. If
the builder decides to draw up a resist-
ance scale for the instrument, Table 1
will spare him much tedious arithmetic.
Where accurate reading is required, be
sure to calibrate carefully.

Remember to adjust the “Zero” con-
trol prior to the “Short” control before
use, since the former affects the entire
meter range whereas the latter has no
effect on meter zero.

In Case of Trouble

If output wvoltage from the power
supply proves substantially less than
50 volts (measured with a v.t.v.m.), il
is possible that V. is either not conduct-
ing hard enough or is undergoing col-
lector breakdown during the pulse. In
either case, try interchanging or replac-
ing V. or V.. Output with fresh batteries
should be 50-60 volts.

(Continued on puge 79)
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TRANSISTOR

With heavy conduction, carriers store up in the
The effeet can be used if helpful or eliminated
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whether they be holes or elec-

trons, by the base of a transistor,
is a recognized characteristic. The fact
that such a phenomenon exists is some-
times pointed out in books and articles
on transistor theory. Nevertheless, its
effect on circuit operation remains, for
the most part, untold. Since it can be
used as an advantage in some applica-
tions and minimized in others where it
would be a disadvantage, an examina-
tion of this phenomenon is worth the
small time involved.

Base storage, which occurs when the
transistor is conducting heavily, pre-
vents immediate turn-off of collector
current when a cut-off signal is applied.
Circuits involving large-signal opera-
tion are most affected. Normally the
collector-base diode is reverse biased; at
saturation, however, the collector falls
below the base and the diode becomes
forward biased. When this occurs, the
collector, acting like another emitter,
tries to emit to the base. Carriers is-
suing from the normal emitter, trying
to get to the collector through the base,
are opposed. The net result is that
carriers pile up in the base.

An “on” transistor storing carriers
from the emitter is illustrated in Fig. 1.
Since a p-n-p device is used in this ex-
ample, positive carriers or holes are
shown. The input pulse is negative. The
base potential is designated “+V” to
indicate its relationship to the collector
potential. Electron flow (F) is prin-
cipally from collector to emitter, with
some (I.) from base to emitter. Holes
(H) move from emitter to collector, ex-
cept that many of these positive carriers
are accumulated in the base. The base,
being n-type material, would normally
exhibit a negative charge: but, with the
storing of the carriers, it takes on a net
positive charge.

When the positive-going turn-off sig-
nal is applied to the base, the emitter-
base diode becomes reverse biased and
the emitter is no longer an active part
of the circuit. However, collector cur-
rent (I.) does not stop flowing at once.
This is due to collector-base conduction,
as illustrated in Fig. 2A. Since both col-
lector and base have a net positive
charge, the collector-base diode (at
least until the storage charge is re-
moved from the base) may be repre-
sented as a single piece of p-type ma-
terial. This is shown in Fig. 2B. With the
emitter not active, electron flow is from
the negative collector circuit to the base
circuit, as shown.

From a comparison of Figs. 1 and 2A,
it can be noticed that base current I,
reverses direction with the turn-off sig-
nal (I.:) but collector current I. con-

THE STORAGE of carrier charges,
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STORAGE EFFECT

base, significantly influencing circuit operation.
if undesirable. / sybonALD E. McGUIRE

——————
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tinues in the same direction. The posi-
tive voltage applied to the base at turn-
off repels the positive, stored charges
toward the less positive collector po-
tential. Although electron flow is initial-
ly out of the base toward “+V.,” this
external flow decreases proporticnately
as the number of stored charges de-
creases, until a point of reverse bias is
at last reached, as shown in Fig. 2C. At
this point, the collector-base diode is
finally turned off, and both I, and I.
cease to flow.

Waveforms for the input signal, the
corresponding base current, and the cor-
responding voltage waveforms at the
base and collector are shown in Fig. 2D.
The circuit action just described follow-
ing application of the turn-off signal can
be traced from these. Note that the col-
lector output waveform remains almost
constant in amplitude, after the appli-
cation of turn-off signal, until the stor-
age charge is reduced to the point of
reverse bias. The greater the storage,
the longer will I. flow after turn-off sig-
nal; the greater the turn-off signal, the
faster the storage is reduced. Base stor-
age may cause the collector current to
remain on up to 1 microsecond after
the turn-off signal.

Using the Effect

The storage effect is used to advan-
tage when one wants a pulse-stretching
circuit. Since a pulse of narrow width
or short duration applied to the base of
a transistor can provide a pulse of con-
siderably increased width at the collec-
tor, a stretcher exaggerates this effect
by using two or more stages of over-
driven amplification, depending on how
much stretching is desired.

A typical example is given in Fig. 4.
With all transistors initially turned off,
each is driven into heavy conduction
upon the application of a turn-on signal
at the input. However, due to the
effects of base storage. each transistor
will prolong the duration of the initial
pulse in turn before it passes it on to
the next stage.

A typical application of the stretcher
appears in Fig. 3. In this arrangement,
the “and” circuit is to be operated only
when the input pulse to the system is of
the proper width. Accordingly this nar-
row pulse (.5 microsecond) is fed to the
“and” circuit through a delay line and
also fed to a pulse-width detector. Since
output of the latter is a very narrow
pulse, the latter is passed through a
stretcher before being applied to the
other input of the ‘“and” circuit. The
wider pulse that results (1 microsec-
ond) assures time coincidence of the
two inputs to the “and” circuit.

In pulse circuits involving a high rep-
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etition rate, there must be rapid re-
covery after every pulse to allow for the
one following. The stretching effect pro-
vided by storage would obviously be
undesirable here. To avoid it, the most
common practice is the use of collector-
base clamping. By clamping the collec-
tor-base diode at a point short of
saturation, large storage is prevented
from developing.

Double diode clamping, as illustrated
in Fig. 5, is often used for this purpose.
A germanium diode, CR., is used as the
clamping diode and a silicon diode, CR:,
is a biasing diode. In this application,
the forward voltage drop across the

DELAY "aND"

M L

—
SUS,
A |
8p8. j\ 18,

PULSE- ' PULSE
WIDTH STRETCHER-
DETECTOR AMPLIFIER

Fig. 3. An application of the stretcher.

[}

V"~

+10v,

germanium diode is about 1 volt,
whereas the silicon diode drops about
1.2 volts. This will keep the collector-
base diode reverse biased by .2 volt
when clamping action takes place.

All of the input signal is routed
through CR: to the base prior to the
time that CR. is forward biased. CR, it-
self will remain reversed biased until
the collector falls below the input signal
at the base. When the latter occurs,
CR, conducts. This shunts excessive in-
put signal directly to the collector.
Since CR: drops .2 volt less than CR..
the difference between the base and the
collector is .2 volt of reverse bias, which
prevents saturation and large storage.
Thus this undesirable storage is avoided
by maintaining reverse bias on the col-
lector-base diode.

Base storage is not only a significant
phenomenon, but may have desirable or
undesirable effects on circuit operation,
as has bheen shown. An understanding
of the effect, its uses, and how it is con-
trolled is important in analyzing circuit
action where it appears and using or
eliminating it where necessary. A

=0V,

=

Fig. 4. Using storage effect: narrow input pulses to stretcher are made wider.

-V

+Vv

» COLLECTOR CURRENT PRIOR

Fig. 5. Minimizing storage: <olle<'or-bq.
clamping, achieved here with 2 diodes.

TO CRI CONDUCTION

=~ ADDED COLLECTOR CURRENT DUE TO CARI CONDUCTION
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VERSATILE
ELECTRONIC
SWITCH |

By C. E. MILLER / General Radio Co.

Construction of a transistorized circuit that will

operate a relay over a frequency range of 16 seconds
per cycle to 14 cps. Used for testing and as chopper.

HERE are many different types
I of switches used in electrical cir-
cuits. Of these, relays are of im-
portance hecause they are electrically,
rather than manually, operated. This
makes them particularly suitable for a
wide variety of applications. The device
to be described consists of a relay. to-
gether with electronic circuitry, which
causes the relay to open and close over
an extremely wide frequency range.

Applications

The applications for such an electronic
switch are numerous. Because there is
an actual mechanical pressure forcing
the contacts together when the relay is
energized, the "on"” resistance is quite
low (generally a fraction of an ohm).
This is important if the switch must
carry any current. One such application
would be as a keyer to flash a lamp pe-
riodically. The effects of changes of con-

The use of an etched board permits a variety of mounting tech-
niques. Here the unit is shown self-contained with battery.

ditions in many circuits may easily be
seen.

Fig. 2 illustrates how to test for the
effects of line-voltage changes. In Fig.
2A, the primary of a filament trans-
former is excited from the line when the
relay is energized. The secondary is con-
nected in series between the line and the
load. Depending on the phasing of the
windings with respect to the line, the

SEC.

— 0 —

LOAD

h7v.acC,

RELAY
CONTACTS

(a)

secondary voltage either adds to or sub-
tracts from the line voltage. When not
energized, the relay must short out the
transformer to remove its reactance
from the line. The direction and magni-
tude of the steps may be altered by
changes in the phasing and the number
of secondaries employed. Fig. 2B shows
how the use of a variable autotrans-
former offers greatest versatility by

SEC.

VARIABLE
AUTOTRANS.

LOAD

RELAY
{ conTacTs

I7v.a.c

[L:H]

Fig. 2. Test arrangements employed to note effects of line-voltage changes.

Fig. 1. Circuit consists of a free-running multivibrater {transistors V, and V.)
whose output is coupled to common-emitter V., which in tuen drives the relay.
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providing stepless control of amplitude.

Load variations may be simulated, as
shown in Fig. 4. The effects of such
changes are very important in circuits
emploving regulated power supplies, for
example.

Another field of applications would be
as a low-frequency chopper. This allows
a device with an electrical input to be
connected alternately to two signal
sources. Fig. 3A illustrates how a meter
may be used to monitor two different
circuit voltages. The same technique
may be used to watch two different volt-
ages on an oscilloscope, as shown in Fig.
3B. If in the latter case one of the volt-
ages is zero and the other is a standard,
such as one volt as shown in Fig. 3C, the
chopper may be used as an accurate
scope calibrator.

In the past, such units have suffered
from conditions such as limited fre-
quency range, instability, and unequal
division of the operating period. This
limited their use and thus their desira-
bility. This unit was designed to over-
come these deficiencies in order to make
it broadly applicable without modifica-

ELECTRONICS WORLD
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Fig, 3., Test setups illustrating the use of

tion. With component values as given
in Fig. 1. the unit will operate over a
frequency range of 16 seconds-per-cyele
to 14 cycles-per-second, This is approxi-
mately a 200-to-1 frequency ratio. The
corresponding range of periods is 16 sec-
onds to 70 milliseconds. The maximum
period is limited principally by the lealk-
age of the cross-coupling capacitors and
the transistors, The minimum period is
limited by the mechanical response of

SCOPE
To
CIRCUIT "E'-'“g
UNOER TEST
g
"NORMAL" 3 .
LOAD 3 “EXTRA" [
1 LOAD

|||P—<

Fig. 4. Observing effect of load changes.

the relay that is employed.

This wide [frequency range is made
possible by the method of frequency
control and by isotation of the relay
from the multivibrator cireuit. The re-
lay is driven by a separate amplifier to
reduce the problems associated with a
change in average current as {requency
is varied. It also aids materially in main-
training a stable, cqual division of the
period, Critical adjustments of 1he reiay
contacts are thus eliminated.

AMechanically, the unit was built on an
etched-circuit board to facilitate dupli-
cation, No attempt was made to hold size
to the absolute minimuim. Rather, it was
fell that the larger board would allow
greater physical versatility, For ex-
ample. four corner holes are provided,
This allows the board to he mounted
cither on a chassis or on four spacers
which act as legs. The board is laid out
in such a way that power connections
may be made either to terminals or di-
rectly from a battery. In the latter case.
the battery is held to the board by its
binding posts,

Circuit Details

Transistors V, and V, operate as an
astable tfree-running) multivibrator.
Forward bias is provided by R. and ..
In addition, these resistors, in conjunc-
tion with C. and .. determine the circuit
time-constant, The method usually used
to vary the firequencey of oseillation is to
rary either the value of these resistors
or the supply veltage to which they are
returned. Either method alters not only
the [requency but the bias level as well,
thus restricting the operaling range. In
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el CONTACTS
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the relay as o few-frequency chopper,

this circuit the hias resistance and po-
tentials remain unchanged. Instead, the
magnitude of the signal coupled to each
base from the opposite collector is
varied. This is accomplished as [ollows.

Resistors R, R.. and R. form a volt-
age-divider circuit, The arm of R, picks
off a constant voltage depending on its
setting. The negative sides of capicitors
C, and C. are tied to this voltage through
diodes CR. and CR .. The negative sides

CR3 v3 CR4 RS RIO CRI

of C, and C. are also connected to the
collectors of V, and V. through diodes
CR, and Ck .

To understand the operation of this
circuit, assume that 1, is conducting and
V. is non-conducting (“on” and “off” re-
spectively). The collector voltage of V,
is low, while the voltage of V. is approxi-
mately that of the supply. The negative
side of C, is at a potential determined
by the setting of R, and CR, is back-
biased. Diode CR, is forward-hiased, and
the negative side of C. is at the same
negative potential as the collector of V..
The voltage from R, is disconnected
{from C. due to the reverse bias across
CE.

The circuit maintains this state until
V. begins to conduct (this time-constant
is determined by the values of €., B.. and
the setting of R.). As the collector of V
becomes less negative, V, is driven off,
but the negative side of C. can fall only

(Continiced on page 62)

SLOVINOD AVIIY

Cl R6 R3 CR2

v2 R8 RS R7 Rl

Top view of the printed-circuit board showing platement of the components used.

Under-board view. Relay and potentiometer are mounted ofter ali other parts have
been soldered in place, Although a printed board was used by the author for this
particular model, ordinary point-to-point wiring techniques may also be utilized.

BREAK FOR SWITCH (SEE TEXT)
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number of hams in this country
increasing at a steady rvate.
Furthermore, there is every indication
that this trend will continue and. be-
cause it is very unlikely that new f(re-
guencies will he made avaiiable for
amatcur use. it js quite obvious that
the number of “hams per kilocycle”
will increase as well.

Even today. tar too many contacts
are uncompleted because of the terrific
QRAMI. There are four “"solutions’ to this
unhappy situation: (11 quitting en-
tircly: 12 continuing to operate under
present conditions with perhaps 30 to
80 per-cent of the QSO's completed: 13)
moving up to the wuueh higher tfreqguen-
c¢ies. since even the high frequencies
are no longer a haven, particularly in
the larger cities: and 4) improving
present-day communications equipment
through new cirvcuit combinations and
design. Fortunately tor unfortunately
for the rest of the fraternity!), only a

I T IS certainly no secret that the
is

FES AR SRS SRS R

HRXNX

Front-panel view of the author's home-built noise and interference eliminator.
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or Communications Receiver
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Construction details and design of a useful receiver
attachment that will eliminate just about ali
interference and static in the c.w. mode of operation.

small percentage of hams take the
route of the first alternative, with
probably the largest pereentage falling
into the second group, It the issue is
faced honestly, only the last two al-
ternatives are “legitimate” sinee they
require experimentation and construc-
tion, the real backhone of amateur-
radio-ty'pe communications.,

The new equipment design to be de-
scribed is strictly for the c.w, operator
but those who operate on phone may
find the ideas interesting,

In the reception of signals. the crystal
filter and those circuits designed for
nulling an unwanted signal in both r.f.
and af. circuits, while in themselves
basically sound. do have their limita-
tions by: 1) reducing the strength of
the desired signal (which may already
be almost too weitk to copy if the in-
terference is too closer; and 2y han-
dling effectively only one interfering
signal, To combat this, the better com-
munications receivers incorporate hoth
crystal and nulling circuits. In addition,
those circuits which can be used for
nulling are also used for peiaking the
desired signal, by means of switching,
to raise its level above the one or more
interfering signals., In this situation,
the crystal filter can be used to knock
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out one undesired signal, None of these
circuits, however, will effectively elim-
inate another type of interference —
static, whether it is man-made or nat-
wral.

It is well known that the hcaring
characteristics of the human ear in-
clude operation on a logarithmic curve,
which is to say that its sensitivity to
sound levels increases more than in a
direct proportion as these levels de-
crease. As a result, any interfering sig-
nals, even thaugh severat decibels below
the desired signal strength. will still

Fig. 1. Wien bridge peoking oamplifier se-
lectivity (bandwidth) with four different in-
put voltage levels, as follows: A is for

4.5 mv.; Bis for 9 mv,; C, 18 mv.; D, 36 mv.

w10
qos
3 oel|

L*‘_
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be heard and make reception of the
desired signal difTicult, if not impossible,
It is evident then that some type of
improvement is necessary to eliminate
not only interfering signals but various
types of static- - with only the clear
reproduction of the desired signal de-
livered to the output,

The Basic Idea

After too many wasted hours listen-
ing 10 weak signals in QRM, dreaming
that they were 5 by 9." the hasic idea
for this equipment finally dawned on
the author. It was reasoned that if a
first-stage audio-frequency peaking
circuit with enough gain and selectivity
throve a sccond-stage audio oscillator,
biased 1o the point where only the re-
sulting voltage level of the desired
signal would canecl this bias and permit
oseillation, only the desired signal
would be heard and the interfering
signals and static would be lost by the
wayside, The signal to be peaked is
obtained by adjusting the variable b.f.o.
contrrol in the receiver in the normal
manner of c.wv. reception.

Breadboarding scveral types of audio-
peaking circuits resulted in the choice
of a Wien bridge feedback amplifier
adjusted for very little regeneration. At

ELECTRONICS WORLD
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Interior view of QRM eliminator. A built-in audio amplifier is employed in the wnit.

this point there is no signal “‘ringing"
and the selectivity curve is 40 eps wide
(half-voltage points) at the peaking
frequency of approximately 740 cps.
This value was sclected as a compro-
mise between interfercnce elimination
and excessive selectivity. As the four
curves of Fig. 1 show, actual selectivity
is a function of input voltage level
which is controlled by the operator
tadjustment of R.). The half-voltage
point was selected for discussion be-
cause interfering signals of this level
will not “ride through” the bridge. In
addition, no special precautions are re-
quired in the mounting of parts, their
size is small. and cost is low.

A trial operation showed that the
oscillator could not be of the fixed-
frequency, free-running type inasmuch
as there was enough received audio
signal leakage from the first stage
(through the intermediate rectification
stage controlling bias and therefore ac-
tual esecillation of the second stage) to
cause two frequencies to he heard.
While it is possible to select second-
stage circuit values which will result
in its frequeney being identieal to the
peaking stage, this is not a satisfaetory
design because not only will the local
oscillator be heard at either edge of the
bridge bandpass response, but the re-
ceived signal as well.

The final answer lay in the selection
of the Sehmitt trigger circuit. This is
a direct-coupled, one-shot type of os-
cillator whose output frequency is auto-
matically that of its input. With this
type of coupling, its operation with a
sine-wave input is smoother than that
of the more conventional capacity-
coupled circuit. Actually, the output
is a continuous scries of pulses of in-
put frequency for the time duration
of each signal period.

Circuit Design

Fig. 2 is the schematic diagram of
the author's QRM eliminator. The input
is obtained from the “phones” jack of
the receiver. With the d.p.d.t. “Bridge-
Direct” switch thrown to "Direct,” the
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internal speaker, through its amplifier,
will deliver normal receiver output. A
“Phones” jack is provided for head-
phone reception, Throwing the switch
to “Bridge” places the unit in opera-
tion. The audio signal is coupled to the
Wien bridge through transformer 7.
This may be substituted with some lati-
tude of ehoice. For example, the author
used an available low-power modula-
tion transformer with a 10,000-ohm
primary to 4000-ohm secondary. Note,
however, that the primary and second-
ary are recversed when connected into
the bridge to provide voltage step-up
for proper input voltage levels. Since
no power is required, any interstage
coupling transformer having approxi-
mately these impedances should be
satisfactory here.

With the “Regeneration’ control, R.
adjusted for slight regeneration, only
the desired c.w. signal will be heard as
the receiver’'s b.f.o. control is adjusted
for an input frequency equivalent to
the bridge-peaking frequency. In the
case of those receivers which do not
have this control, it must be added
since it is impractical to attempt peak-
ing an audio frequency with the main
frequency or bandspread tuning dials.
These controls are tuning r.f. frequen-
cies and will be much too critical in
adjustment.

In operation, the receiver's r.f. and
a.l. controls are adjusted for a slightly
stronger-than-desired c.w. signal level,
but no overloading of the receiver
should take place. The tone control is
set for treble reproduction to insure
absolutely no attenuation of the peak-
ing frequency. The a.v.c. is used to hold
a steady signal level.

The “"Input Level” control, R, is
lowered as mueh as possible while si-
multaneously varying the b.f.o, control
until the frequency output arrives at
the center of the bridge bandpass. This
will result in only the desired signal
being heard clearly and reliably. This
control was added to the original rir-
cuit, since its adjustment is not as
critical as either the receiver's r.f. or
a.f. gain controls. This is true because,
generally, only a small amount of audio
level (knob rotation)y is used and r.f.
gain reduction is not usually directly
proportional to the rotation of the con-
trol knob.

Resistor R, keeps the bridge “Q"
high and, therefore, its selectivity when
the unit is used with a low-impedance
receiver output. Bridge components R.
and R. should be matched to =2/, as
should C. and C., to obtain best selec-
tivity. Remember this is tolerance be-

Fig. 2. Complete schemalic diagrom and parts listing for the QRM eliminator.
The unit was constructed by author directly from his own schematic diagram.
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R 20,000 uhw linear-taper pof.

RoOR. 200000 vhm, Yy 1w, res. { matched
+: 2%, see text)

R 20,000 ghm, \ w. res.

R, 2000 vhm, \y w. res.

Ro—-2000 ahar lineur-taper pot.
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Fig. 3. Partial schematic of Wien bridge
oscillator showing addition of two 20,000~
ohm resistors for shifting peaking frequency.

tiween these components and not the
accuracy of the equipment used to
malke the measurements. Its accuracy
can be much lower since it is only
necessary to approximate values of
200.000 ohms and .001 uf., respectively,
Variation f[1rom these values only shiflts
the peaking frequency proportionally.

The Schmitt trigger fires on a posi-
tive-going waveform, Therefore. to use
each complete cycle for maximum input
signal voltage, a diode (CR,) is added
to clamp the signal to ground. This
improves operation materially and the
action is shown in Fig. 7.

Disc ceramic .01-xf. capacitors were
selected for the equipment since close
tolerance is not required, their cost is
low. and they are smail in size. R. is
the *‘Audio Gain” control and was also
added to the original circuit since it
was found that the “Input Level” con-
trol (R)) should be used only for de-
termining the best operating point and
not for controlling gain as well. The
Schmitt triggering control (E,) was
made variable (screwdriver adjust-
ment, reached from the bottom of the
cabinet) because it is a convenient
methaod for obtaining the best operation
of this stage. Its setting is somewhat
cvitical and is best accomplished by
making the Wien bridge oscillate tem-
porarily with R. and then adjusting for
the clearest audio tone.

The power supply is as simple as
safety will allow. Approximately 133
volts d.c. and 6.3 volts a.c. are available
for “B+" and tube heater use. Regula-
tion is not necessary. Voltage levels, as
measured with a d.c, vacuum-tube volt-
meter, are indicated on the schematic.

Some operators may wish to add a
d.p.s.t, toggle switch (S. in Fig. 3} and
two 20,000-ohm resistors matched =277
in the positive feedback circuit so that
the peaking frequency can be shifted.
They are added to R, and E. as shown
in the diagram. These two choices prac-
tically eliminate the possibility of not
being able to select the desived signal
from interference. To express the de-
sivability in another way. it allows a
second treguency choice for those rare
instances where the condition exists in
which an interfering signal differs from
the desired signal by the Wien bridge
peaking frequency. With single-fre-
quency peaking. it is impossible to make
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a separation. If two 1.{. signals are on
the same [requency. nothing can be
done to cut out the interference, except
possibly use a direction-finding loop on
the receiver and hope that the inter-
ference isn’t originating from the same
ot 180-degree direction!

Before contemplating the construc-
tion of this unit. the reader is advised
to consider carefully whether or not
his communications receiver has satis-
factory high-[requency-oscillator and
b.f.o. stability. Keep in mind that the
best bridge-stage selectivity is only
about 40 cps wide and that drifting of
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Fig. 4. Basic Wien bridge oscillater.
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Schmitt trigger basic circuit.

either of these circuits will mean re-
peaking. In particular. the stability of
the high-frequency oscillator must be
excellent since it operates in both the
kilocycle and megacycle frequency
ranges where only a small part of a
per-cent shift is many cycles. For this
reason, it will be impractical to copy
satisfactorily any signals which shilt
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noticeably in frequency on the receiver
that is used.

Theory of Operation

Perhaps a brief discussion of the
theory behind the operation of the
Wien bridge peaking amplifier and the
Schmitt trigger would be appropriate
here.

A simplified schematic of the bridge
is shown in Fig. 4. Since the output
of V., is coupled to the grid of V.
and its output is, in turn. coupted back
to the grid of V., through C.-R., the
necessary positive feedback loop has
been established to produce oscillation.
For example, as plate voltage is applied
to V., and V. a voltage drop is pro-
duced across R: which resuits in a
negative-going V.. grid. The plate
voltage will rise, applying a positive-
going voltage to the grid of V.. This,
in turn, increases conduction with a
consequent dropping of plate voltage
{moving in a negative direction). which
couples back to the V,, grid through C:
and C:-R. thus supporting the initial
condition. This swing continues until
the voltage change limit has been
reached. after which it reverses and
both the initial charge and the feed-
back voltage on the grid of V,, become
positive. This swing back and forth is,
in effect. oscillation.

Where R. = R. and C. = C: the os-
cillation frequency can be stated in
terms of 1/(27R.C.) To explain this
relationship, consider for the moment
that a constant feedback voltage to the
top of C. is varying from a low to a
high Mrequency. At all frequencies be-
low that resulting in successful oscil-
lation. the reactance of C: is high, thus
putting a relatively low voltage on the
grid of V,.. At this time the high re-
actance of C. does not play an active
part. At all frequencies above the ac-
tual oscillation frequency, the capacitor
action is reversed wherein the react-
ance of C. is low, thus attempting to
build up the positive feedback on the
grids. But since the reactance of C. is
also low, some of this attempted higher
voltage is shunted to ground. This
means. then, that the maximum voltage
to the V,, grid is possible only when the
feedback frequency is such as to be
affected in the same manner by the re-
actance of C. and C.. This voltage
versis frequency is indicated as the
curved line in Fig. 3.

There is also an inverse voltage feed-
back loop (voltage in opposition), via
C- through R.. which feeds the cathode
of V,. That is. simultaneously with a
negative-going feedback voltage to the
tube grid there is the same negative-
going voltage feeding the cathode. This.
in effect. decreases the grid bias at the
same time that the initial current flow
through R: is building up a bias. Hence
the two voltages are in opposition. The
adjustment of R.. then. is made from
a high-resistance value {small amount
of negative feedback which permits the
stage to oscillate) to that lower value
just hevond the point of oscillation into
stight regeneration. This feedback

(Continued on page T0Y
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exclusive in pHOIOI:ACI

the world’s finest
electronic service data

the famous Howard W, Sams STANDARD NOTATION SCHEMATIC!

as easy to read as a road map...makes circuit tracing and parts identification simple,
quick, accurate...saves you hours each day for more profitable servicing...
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THIS AMAZING FEATURE-PACKED SCHEMATIC GIVES YOU ALL THE RIGHT ANSWERS AT A GLANCE!

o Uniform schematic layout. Each
receiver circuit can be located
quickly, since layout is always the
same, regardless of receiver make.
o Voltages are shown at all tube
pins and test points for speed

and convenience—no time-wasting
separate reference charts to fumble

through.

o Shows actual photos of wave-
forms at key check points for

quick comparison with those obtained

on your own scope.
o “CircuiTrace' numbers on sche-

matic are keyed to actual photos
of printed boards, for easy location
of specific circuit points.

NOW IN PHOTOFACT!
FREE BONUS 20-LESSON
Secand-Closs Rodiotelephone

License Course!

Will help you pass the exam

foran FCC License—so youcan
upgrade your carger in elec-
tranics and become an experd
in caommunications ! Now Free
in current PHOTOFACT Sels.
Don't miss il—enler your sub-
gcriplion wilh your Distributor |
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o Component item numbers are
keyed to chassis photos for parts
location, and to parts list to enable
you to quickly determine proper re-
placement,
o Special capacitor and resistor
ratings are shown on the sche-
matic; valuable where tolerances
are a factor in replacement parts con-
sideration.
o Coil and transformer color codes
or terminal identifications are
given 1o speed tracing of connections.
o Test points are shown for speedy
reference in measuring and
servicing.
° Special currents (B4 supply,
horizontal ocutput cathode, ver-
tical output cathode, etc.) are given,

to isolate improperly operating cir-

cuits or components.

@ Alignment points are identified
on the schematic and photos,

and are keyed in with the alignment

procedures for rapid, error-free ad-

justments.

0 Tube functions are shown on
schematic and Tube Placement

Charts to help you quickly isolate

troubles.

0 Complete identification of con-
trols and switches quickly shows

their functions without needless c¢ir-

cuittracing. Arrows indicate direction

of rotation to help you understand

circuit operation.

@ Coil resistances over i-ohm are
shown—a great help in determin-

ing shorted turns, opens, etC,.—avoids

misleading continuity tests,

0 Polarity and section identifica-
tion of electrolytic capacitors are

easily determined from the schematic

—saves valuable time in identifying

component sections

0 Fuse ratings are shown on sche-
matics and Tube Placement
Charts tor quick replacement; handy
for in-home service work.

The Standard Notation Schematic
is just one of dozens of great
features in PHOTOFACT for fast-
est, easiest, more profitable serv-
icing. See your Sams Distributor
for full details on an Easy Buy
Library or Standing Order Pur-
chase!

www.americanradiohistorv.com
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NEW WESTINGHOUSE
TV GINGUITS

A ‘re-broadcaster” for private audio, an

“instant-on”

tube saver, and a combined width-linearity adjustment
are some of the noteworthy features of the new TV sets.

LD HANDS at TV service are
O wont to say that there is noth-

ing new in the field any more.
Sets have fallen into a fairly uniform,
unchanging pattern, with a few
predictable variations. The same thing
has happened to service. For the ex-
perienced, troubleshooting is mostly dull
routine with few surprises. These claims
have just enough truth to make them
sound credible,

But every manufacturer has a staff
of design engineers who, to earn their
keep, must innovate constantly. The
result? Even the common table radio.
“rigidly standardized” for more than
a cecade, has crept up on you if you
haven't been watching. Tubes with low
filtament power and multi-function
types. reducing the number of tube en-
velopes, have changed the old line-up.
We see printed boards and some trick
circuits. And much more of the same
happens in TV.

The current Westinghounse line is just
one case in point. What with new cir-
cuits and components, new adaptations
of old ideas. and recent changes growing
out of earlier changes. there is enough
to talk about and keep up with. An
example of an old horse pulling a new
wagon is the “Remote Radio Speaker”
feature, which is a frill added to re-
ceivers designed for operation by re-
mote control.

The control system is interesting in
itself, although it involves no radical
changes. Output from a wireless, ultra-
sonic transmitter is picked up by a
transistorized, remote-function receiver
at the TV set. On-off control of the TV
set. three fixed levels of audio output,
and channel selection are the primary
functions. The remote-control receiver,

which draws negligible current. may be
left on at all times so that the trans-
mitter can turn on the TV circuits. The
“Radio Speaker’” feature eliminates a
problem that sometimes arises with re-
mote-control operation and also adds a
convenience apart from this function.

The heart of the added feature is the
simple re-broadcast oscillator, located
inside the TV cabinet, shown in Fig. 1,
The basic notion has been around for
years. The phono oscillator, which per-
mits a record changer to be played
through a radio in the same room with-
out wire connections, is one version. The
wireless baby sitter is another variation.

Here a single p-n-p transistor is the
oscillator. The filtered cathode of the
TV receiver's audio output tube is a
convenient source for picking up the
required low “B--." Resistors R. and R,
drop the 20 volts down to the 10.8 volts
needed at the transistor emitter. The
base is reverse-biased from the same
source through resistor R. so that the
stage is cut off most of the time. How-
ever positive feedback from the tank
circuit, through C: provides brief, pe-
riodic forward bias to permit conduc-
tion during part of each oscillatory
cycle, In effect we have a class-C stage.
Principal components in the oscillator

WIOTH PERMANENT
HUG MAGNET
S =
| - e =
T TR ‘Pw "
" ‘

o LINEARITY
q. Al " stue
b

Fig. 2. Single-winding, dua!-slug, width-
linearity coil permits independent control.

Fig. 1.

tank are transformer L, tuning capaci-
tor €., L (which suppresses harmonic
output), and antenna coil L..

When the detected TV audio signal
is applied to the r.f. oscillator through
C., it amplitude-modulates the output.
The latter may be picked up by any
AM radio in the same room or over
a greater, reasonable distance, Audio
may be applied viu the remote control.
In this arrangement, only two fixed
levels of sound are provided remotely
through the TV speaker instead of
three. The third position now cuts out
direct TV sound and applies audio sig-
nal to the re-broadcast oscillator. A
shaft on C. permits customer adjust-
ment so that the transmitter can he
tuned for a clear spot on the regular,
AM band. The design complies with
FCC regulations to avoid interference.

Entirely by remote control, the viewer
can now select either of two volume
levels from the TV speaker or listen
only through a chairside radio. through
which he has full-range command ol
level. He can thus keep volume high
enough for his own enjoyment but low
enough to avoid interfering with peo-
ple in the room who are engaged in
other activities. Better yet, he can pick
up through a transistor radio in his
shirt pocket. With an accessory ear-
phone, he can have all the level he
wants without a whisper going to any-
one else. The idea may be old---but who
thought of using it this way?

Another familiar figure in new dress
is “Instant On,” a variant of standby
operation used in much broadcast and
commercial equipment, featured in the
Westinghouse V2416 series chassis. A
semiconductor diode, X.. is shown
(Fig. 3) in the series [ilament line. With

Single-transistor circuit radiates TV audio to a
separate, independently controlled radio near the viewer.

Fig. 3. The diode in series with the filament line in the
“off’’ position rectifies and drops o.c. to keep tubes warm.

— T & AL

USED ON CHASSIS v2416-6,7,9
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on-off switch SW., closed, the diode is
shorted out, the receiver is on, and op-
eration is normal.

When the switch is opened to turn
the set off, line voltage (broken line)
is still applied to the heaters, through
the rectifier. However X.: serves the
purpose of a voltage-dropping device.
This is so because its high-ripple, half-
wave output has the effective value of
86 volts d.c. across the heater string,
instead of the "on" value of 117 volts.
With this reduced voltage keeping
filaments somewhat alive in the “off”
receiver, as long as the latter is plugged
into an outlet, the normal warm-up
period is eliminated. Picture and sound
come right up at turn-on. (A semi-
conductor voltage doubler provides im-
mediate “B+.") For safety’s sake, fusi-
ble resistor R.. will open in the event
of a short or other abnormal overload
condition. effectively “pulling the plug.”

Effect on Reliability

The *“off” receiver thus consumes
about 32 watts on a continuous basis,
or no more than a modest incandescent
lamp. Increased power cost is not pro-
hibitive--but is the convenience pro-
vided worth even such a boost? Perhaps
not, only from the viewpoint just noted,
but there are other factors to consider.
Readers may recall some of the promo-
tional “reliability” demonstrations
staged at times by various tube manu-
facturers. A TV receiver is publicly
operated, on a continuous basis for, say,
3000 hours. representing perhaps two
or three years of normal use time —
without a single defective tube at the
end of the test period. These demon-
strations never fail to be impressive,
but they are substantially aided by an
important factor. The continuous run
does not include the frequent on-off
cycles, perhaps a thousand of them, to
which a TV set is normally subjected
in 3000 hours of home use.

The materials used to make tube fila-
ments are such that a heater behaves
like a voltage-sensitive resistor, exhibit-
ing a cold resistance that is many times
lower than its hot value. This accounts
for the heavy instantaneous current
surge when a cold receiver is first
turned on. Although the tubes heat to
normal resistance and stabilized oper-
ating current in only a few seconds, the
short-term condition subjects them to
severe stress. The cumulative effect of
such repeated assaults is heater failure,
in addition to other tube defects. Many
experts have indicted on-off cycling as
the culprit in most tube failures.

With the standby operation provided
by “Instant On,” long-term tube relia-
bility and performance should resemble
the results obhtained in the public dem-
onstrations mentioned. Since tube fail-
ure accounts, by far, for the greatest
number of set defects, an important
gain is realized here. In addition, the
constant warmth produced by low-
power heater operation helps in an-
other way. An important cause of break-
down in many types of components
other than tubes is the cumulative ef-
fect of humidity absorbed from the air.

March, 1962

The development of high-voltage arcing
is just one example. Other components
are also sensitive to cold-hot changes
associated with on-off cycling.

Constant chassis warmth, not enough
to be a factor in heat-caused defects,
combats humidity and minimizes wide
temperature variations. It is too early
for a statistical analysis based on field
experience, but the over-all contribu-
tion of standby operation to conveni-
ence, stability, reliability, and reduced
maintenance costs should go much
further than merely balancing out the
slight increase in power costs.

Width and Linearity

As the design of horizontal-output
circuits improved over the years, it
became possible to build better regu-
lation of raster width and horizontal
linearity into the receiver. Soon manu-
facturers hegan to eliminate broad-
range, continuously variable consumer
controls for these factors as being
largely unnecessary. Scarcely had they
done so when 110- and 114-degree pic-
ture tubes came on the scene. The
wider deflection angles and CRT geom-
etry combined to magnify slight scan-
ning-circuit deviations whose effects

TO H V. RECTIFIER

metric non-linearity. Current increase
is linear during most of the scanning
cycle, but the greater rate of increase
at the beginning and the leveling off
at the end change the rate of electron-
beam movement across the CRT face.
The picture is correspondingly stretched
on the left and bunched up at the right,
a familiar nuisance.

This can be corrected if the rate of
change is made uniform, corresponding
to the waveform of Fig. 5B. But a static
change in the adjustment coil's imped-
ance will not alter waveshape much.
The permanent magnet at one end of
the combination coil, into which the
linearity slug extends (Fig. 2), settles
the problem.

The field associated with the magnet
acts on the coil to change its normal
circuit behavior. Coil impedance is now
changed by the amount of current pass-
ing through it. In effect, it is a saturable
reactor. As deflection current through
it increases or decreases during one cy-
cle, there will be an abrupt change in
impedance. This non-linear behavior
thus affects the rate of current change
through the coil and through the de-
flection windings in series with it. Rota-

(Continuwed on page 76)

Fig. 4. Horizontal-

OAMPER

output circuit using

J_ the dual width and
-\ linearity coil, in

T HORIZONTAL series with the de-

8+4

M

T

might otherwise have passed notice.
Width and linearity problems were
back. Also on their way back now are

uré'cﬁfrs'o" flection coils, A
network for shaping
the saw-tooth wave-

et . form to compensate

L': L for scanning distor-
tion introduced by

ca26 the CRT includes
- : capacitors Cioyy Cia.
H WIDTH
ca24
(a)

width and linearity controls. For ac-
curate correction of horizontal raster
shape, Westinghouse is using a single
coil (Fig. 2) with a pair of separately
adjustable slugs. one at either end, for
independent control of width and lin-
earity. As shown in Fig. 4, the com-
bination coil is in series with the hori-
zontal-deflection windings of the yoke.
Adjustment of the width slug produces
a fixed change in the coil's inductance.
Since this determines what portion of
the applied deflection voltage is dropped
across the coil, it also determines how
much deflection voltage is left for the
yoke. Amplitude of the latter estab-
lishes width, but has little effect on
linearity since the deflection waveshape
is not altered significantly.
Non-linearity — and we must deal
with more than one type these days—
is associated with waveshape. The most
familiar, earliest recognized variety,
which occurs when deflection current
varies as shown in Fig. 5A, is asym-

www.americanradiohistorv.com
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Fig. 5. Saw-teoth producing (A) asymet-
ric non-linearity and (B} good linearity.

Fig. 6. How a wide-angle CRT (Al causes
symmetrical non-linearity and {(B) the

wtiveshape needed to compensate for it.
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| | New 9-transistor

llll' CITIZEN'SBAND

* WALKIE - TALKIE

Superheterodyne re-
ceiver—cCrystal-Controlied transmitter,;
built-in squelch and noise-limiter; port-
able-battery powered; 1.3 mile operating
range: easy circuit board assembly. 2 Ibs.
Kit GW-21 . $44.94 each, $84.95 a pair

New miniature HI-FI SPEAKER SYSTEM
—AS-81 Series—65-14.500 cps response
{rom 6" woofer and 3" tweeter in factory
assembled cabinet just 10%" W x 6" H x
63" D. Available wal.. mahog. or unfin.
............................ from $17.50

THE MOST ADVANCED

P -
-‘“liﬁ [e] ML

The World at your Fingertips—only $24.95
—Covers 140 ke to 18 mc in 4 bands to re-
ceive aircraft, broadcast, amateur, police,
and foreign stations. Regen. circuit: frans-
former isolated.

Kit GR-81, no money down. $6 mo. $24.95

Step saving WIRELESS INTERCOM-—No
more connecting wires between stations,
just plug in nearest outiet: works with units
on same power line. All transistor circuit:
buiit.in AC power supply. "All:master™”
system. any station may originate a call.
Standby saquelch circuit. Overload diode.
Indicator lights. Beige color.

Kit GD-51-2 (pair) no money down.

wWWW americanradiohistorv. com

STEREO TUNER KIT AVAILABLE

Here's the Kit tuner you've asked for, the
Heathkit AJ-41! AM. FM or Sterco FM
Multiplex. Self-contained with Multiplex
Adaptor built-in! New FM squelch circuit
hushes between-station noise. Sterco 1n-
dictor light shows when FM swation is
broadcasting stereco. Separate tuning meters
for AM & FM. Broad-band circuitry.
Cathode follower outputs. Preassembled
tuner, prealigned coils, circuit boards.

Kit AJ-41, no money down, $11 mo...$119.95
Assembled AJW-41, 818 mo.......... ... $189.95

Powerful SSB mobile AMATEUR
TRANSMITTER and RECEIVER—Com-
plete SSB facilities! 90 watts. 80 through
10. Loaded with extras tor top performance
—easy assembly—convenient operationl
Kit HX-20 . .. $199.95; HR-20 . . . $134.50
GH-12 Mike lllustrated............. $6.95

1

ELECTRONIC TACHOMETER for in-
boards, outboards or cars—Transistor
circuit; dual range. 0-4000 & 0-8000 rpm,
switch-selected: usable with coit-distribu-
tor or magneto systems: price to be an-
nounced.

ELECTRONICS WORLD
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TUBE TESTERS AND MODERN

TWO NEW HEATHKIT

TUBE DATA SUBSCRIPTION SERVICE

TUBE CHECKER IT-21: Suc-
cessor to famous Heathkit TC-3. Tests all
tube types including new compactron, nu-
vistor, novar and 10-pin types! Built-in roll
chart. Individual tube element switches. Tests
for quality, shorts, leakage, open elements
and continuity. $44.95

MUTUAL CONDUCTANCE TUBE TESTER TT-1A:
Deluxe tube testing facilities! Includes adapter in lid for
testing new compactron, nuvistor, novar and 10-pin tube
types. Indicates Gm to 24,000 microhoms. Constant cur-
rent heater supplies. Ultra-sensitive grid current test. Di-
rect reading ohmmeter leakage test. Built-in calibration
circuit & roll chart. Professional quality throughout.
$149.95

ADAPTER KIT TTA-1-1: Converts carlier model TT-1 to
TT-1A. Consists of new cabinet lid, sockets and selector
switches and necessary tube test data. $14.95

WORLD'S BIGGEST

KIT CATALOG—FREE

Use the coupon opposite to send
for your free copy of the new 1962
Heathkit catalog. It's the worid’s
biggest catalog devoted to elec-
tronic kits. 100 pages, over 250
gitferent kits, with complete de-
scriptions, schematics. big
photographs, and full specifica-
tions. Send for yours now!

HEATHXIT®

by D aysirere

March, 1962

NEW TUBE SUBSCRIPTION DATA SERVICE: Up-
to-date supplements on all new tube types will be auto-
matically mailed quarterly to all subscribers. New roll
chart mailed annually. A valuable service to past and pre-
sent Heathkit tube checker owners! State your tube checker
model upon ordering.

TC-3 series $1.50 per year, TT-1 series $2.50 per year.

HEATH COMPANY
Benton Harbor 15, Michigan

7] Yes. send me my free 1962 Heathkit catalog

NAME

ADDRESS.

CITY, ZONE STATE

Order direct by mail or see your Heathkit dealer.
Ship O Parcel Post O Express O €.0.D. O Best Way

Osdering instruclians: Fill oulthe ordes biank. Include charges lor parcel post
according to welghts shown. Express orders shipped delivery charges collect. Atl
prices F. O. B. Benlon Harbor, Mich. A 20% deposit |s reavlred on all C.O.D.
orders. Prices sublect to Chanae without notice. Oealer and 1001l prices slightly
higher.

ITEM MODEL NO PRICE
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automatic turntable

the new
Miracord
is both

Here's the best of two
worlds in one exciting
package , , . the all-new
Miracord automatic turn-
table and record changer.
Enjoy perfect record re-
production only a profes-
sional turntable and tone
arm offers . . . or the con-
venjence of uninterrupted
music, hours on end.
Choose either model: the
STUDIO H with hysteresis
synchronous motor—
$99.50; or the STUDID
with heavy-duty, shaded
4-pole motor — $79.95.

For complete information write:

BENJAMIN

ELECTRONIC—" SOUND CORP.

Dept. EW-3/62 —97-03 43d Ave., Corona 68, N.Y.
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TOTALLY new pistol-like, solid-

state laser that shoots a beam of
intense coherent light for use in re-
scarch work extending from space
communications to medicine was dem-
onstrated recently by Kollsman Instri-
ment Corp. This device represents an
advanced line of highly portable com-
pact lasers. (The term "laser” stands
| for light amplification by stimulated
emission of radiation,) The company
is offering four distinct models as an
inexpensive research tool for use in
industrial, military, and university lab-
oratories as well as in teaching pro-
grams.

These units, designated “Pistol.asers”

because of their double pistol grip. wel'e
[ designed to satisfy a4 number of diversi-
| fied applications in the field of optical
|olect1‘onic resecarch and development.
In communications research, for ex-
ample, they can be used to study the
characteristics of very narrow beam
width optical data transmission, In
crystallography. they can be used to
study crystal structures using non-
linear light transmission. In photogra-
phy, they can be used for taking pictures
| of extreme clarity, In biology, their
| primary use will be in the study of
biological responses to high-intensity
monochromatic stimulation, In medical
research, they can be used to study
high-intensity cauterization.

Recently, a laser developed by the
Anmerican Optical Co. was used success-
fully to destroy a tumor on a patient's
retina at the Columbia-Preshyterian
| Medical Center, New York City. The

PORTABLE SOLID-STATE LASER

Compact transmitter shoots a beam of intense coherent
light for use in space research work and in medicine.

out a tiny picce of tissue on the retina
in what amounted to very delicate sur-
gery., Atthough intense licht  sources
have heen used previousty for this type
of operation, this is the first recorded
use ol an intense. accurately control-
lable light beam from o Liser.

The “PistoLaser” is a solid-state de-
vice which generates colectromagnetic
waves in o coherent beam, The coherent
light output has o wavelength of 6929
angstrom units cred and the light pulse
train duration is approximatety 0.2
millisee. Beam divergence is less than
0.3 degree. its spectial brightness meas-
ured in energy per unit wavelength far
exceeds that known from any other
conventional source. The radiation out-
put of the pulsed ruby laser beam is
more than one billion times greater than
the corresponding output ol the sun
within the sime lreguency band.

The laser is designed to operate either
atomatically  ov manually and s
cquipped with o continuously variable
high-voltage posver supply. It can be
operiated by battery or from a conven-
tional 117-volt, 60-cps a.c. outlet,

Accessory units are being made avail-
able to supplenient the laser light
source in order to demonstrate pintic-
ular advanced aptical electronic sys-
tems, For example, a single accessory
receiving unit can convert the unit into
an optical radar system.

‘I'he complete unit, including remov-
able cover, measures only 125" high,
127 wide, and T'2” deep and it can be
carvied easily by means of 2 web shoul-
der strap which is supplied, Total weight

highly concentrated light beam burned is 21'5 Ibs. A
| The scientist at the left is aiming the narrow beam of intense coherent red light from
the head of the laser unit toward the viewing screen. Triggers in both pistol-grip
l handles must be operated in order to energize lhe device. The head unit fils inside

a compartment in portable power-supply carrying case shown open on the bench.

www americanradiohistorv. com
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NOTHING, BUT NOTHING

makes it easier to understand
the 6 building blocks essential

to your progress in the
electronics field

RIDER ‘PIGTURED-
TEXT’ GOURSES

-

on Electricity, Electronics, Radio Gommunications, Television, Audio, Mathematics

RIDER “PICTURED-TEXT' COURSES HAVE SPEEDED TENS OF THOUSAMNDS TO SUCCESS

If you are in electronics—or about to enter it—
there are six areas in which a firm knowledge is
essentinl to your proRress. They are: electricity

eleetranies radio communications —
television- and mathematies. These subjects are
covered in many, many books availabie today.
However. when it comes to making these sub-
jeets rcompletely understandable and usable.
nothing hut nothing compares with the p en
Rider ‘Picturcd-Text’ Courses. The Rider Iie-
tured-Text” Course is a by-word in the field.
Thousands of people started their successful
carevrs in the electronic field with Rider “Pie-
tured-Texts", So effective are these coursvs that
the nation's leading manufacturing companies,
ecommunication services, electricnl unions and
vocational schools use them for teaching these
subjects at the basic level.

5 RETTER

The reasons for the success of these courses in

making subjects understandable are:
Written by the top authorites
tronics.

2 Content is complete and accurate—contains

® all the information on the particular sub-
ject you need, explained in language that is
concise, and down-to-earth,

3' Carefully prepared, conceived and selected

illustrations—at least one to a page——rein-
force vach idea and with dramatic foree estab-
lish every idea pictorially as well as verbally,

BASIC ELECTRICITY by Van Valkenbtrgh, Nooger
& Neville, fne, ... The discussions ore so fucid
that almost onyone couvld learn even by home
study . .. NATIONAL SCIENCE TEACIIERS ASSO-
CIATION Vol. civilian version of the U. 8. Navy
course with more than 900 illustrations. makes
the fundamentals of electricity ervstal elear
DC ecomponents and their circuits, AC compo-
nents aind their cirenits: AC and DC motors and
machinery, 2168, 5-vols.,, soft covers, $11.25;
#169-H, all 5 vols. in one cloth binding, $12.75.
BASIC ELECTRONICS
by Van UVallbenhurgh, Nooger & Neville, Ine.
Now available in two ways.

BASIC ELECTRONICS STANDARD COURSE ... A
betrer ond quicker way to teach and learn..."”
FT. GORDON RAMBILER.

Available as heretofore. 5-vols. civilian version
of the U, 8. Navy course with more than 800
carefully selected illustrations makes the func-
tion and operation of vacuum tube diodes, power

in elee-

supplies, vacuum tube amplifiers, receivers, and
transmitters. erystal elear. $170, Vols. I to V,
soft ecovers, Sll 28; 2170-H, all 5 vols. in one
cloth binding, $12.75,
BASIC ELECTRONICS EXPANDED COURSE. A six-
volume course consisting of the original five val-
umes  and a sixth volume that eovers semiecon-
ductars, transistors, and frequency maodulation.
2170-X, set of Vols, I to VI in soft covers,
$13.85. 2£170-XH, all 6 vols. in a sinile cloth
hinding, $14.85.
BASIC ELECTRONICS VOL. VI ONLY. For the many
now using the f-volume course and who wish to
vxpand into the areas of semiconductors, transis-
tors, and frequeney medulation. 170-6H, cloth,
$3.95.
BASIC TELEVISION by .dlex. Schure, Ph.D.
. Most understandable presentotion of the
basic theory, operation ond clrcvitry of black
and white television ever published...Explained
wth utmoest clarity in words as well os by illus-
tretlons thot visvolize eoch concept . . "' —ELEC-
TRONICS & COMMUNICATIONS, J14R, 5-vols.. soft
vovers, $11.28 per set; 2198-H, all j-vols. in one
clath hinding, $12.75.
BASIC RADIO hy Marvin Tepper ... A good
and carefvlly written bosle course In radio fun-
damentals.”- ELECTRONICS woRLD, This six vol-
ume 'pictured-text’ course presents the funda-
mentals of radio communications with a close
tic-in to the practical. The theory of AC and DC
cireuits is treated in depth in order to serve as a
foundation for the explanations and analysis of
nUumMerous rcoen'er and transmitter circuits. The
prysentation is at the intermediate level, equiva-
lent to jnstruction in technical institutes. Basic
Ridio presupposes no previous knowledge of
eleetricity, It teaches it. ¥197, 6 vols.. soft covers.
$13.85; £197-H, all six vols. in one cloth bind-
ing, $14.85,
BASIC AUDIO by Norman H, Crowhurst
Y, .. This set of books Is effectively o complete
course In bosic ouvdlo theory" POPULAR ELEC-
TRONICS. ''. . . both beginning experimenters ond
more experienced hobbylsts wilf find no other
syllabus more richly informative or ouvthorltative
o« " HIGH FIDELITY MAGAZINE. More than 400
‘teaching pictures’ supported by simple down-
to-earth text makes each component in the re-
broduction of sound completely understandable.
vol.. I-—acoustics. microphones, speakers. audio
measurelments in musie. voL, 1-—amplification
and design of amplifiers. vol. 1. ~-feedback cir-
cuitry; fundamentals of tone controls: audio
power suphlies. dise and tape recording. £201,
3 volx,, soft covers, $8.70; ¥201-H. 39 vols. in
one cloth binding. $9.95.

HOW TO BUILD ELECTRONIC EQUIPMENT by
J. Richard Johnson. Whether electronic
equipment is yvour hobby. or you are called
upon to build it as an engineer or technician,
this bonk will help you do a better, cleaner
job and get the most out of the cauipment
you are building. While it provides complete
instructions on how to build electronic equip-
ment starting from the schematic diagram,
the kit-buyer--not quite rendy to build equip-
ment from “scrateh”—will also get better
results. Presented in the order in which
thinzs would be done in a typical project.
Topics covered include: what typical elec-
tronie equipment looks like: tools and mate-
rialy; the selection and working of the
chassis. layout, checking, painting, marking
and calibrating. 7286, hard cover, $6.95.

LATEST RIDER RELEASES

MASTER CARTRIDGE SUBSTITUTION GUIDE-
BOOK by Jack Strong. Enables yvou to locate
the exact or equivalent replacement car-
tridge for nearly every record player manu-
factured since 1030, It pays for itself over
and over again by: saving time locating the
riszht replacement guickly: saving money by
cutting down on the number of cartridges
you need to stock. Every service technician
will want this guidebook, 7288, $2.00.

TUBE CADDY.TUBE SUBSTITUTION GUIDE-
BOOK—1962 EDITION—by . A, Middleton.
(Direet receiving tube substitutions only . ..
plus added new feature, 1930 direct CRT
substitutions.) Designed for the service-
man's tube eaddy. £299, still only 90c.

1962
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BASIC MATHEMATICS Liw Norman If. Crowhurat,
'"Needed for much too long a time''- CITARLISTON
EVEXING I'0ST. '‘Uses pictured-text to simplify
mnlhemclkcl ldecs 8T, 4-Vol. pictured text
course. < the foundation in Luasie mat
mitics ne for advancement in a w
variely of activities involvin®® trades of many
kinds among which is the hroad field of el
technology. Uses the “unity approarh™
ed Iy leadingg mathemoticians amd eduen-
tors, Treats the various branches of basie
mathemat as one continuous development of
mitthematies, Thus arithmotie, algebra. geom-
trigonometry and caleulus rretofore
1 unrelated and as specialized areas of
ies are treated together at progres-
sively rising levels,

Now availahle Volumes I, IT and I1I: Volume IV
in Suinmer 1962

vOLUME 1, Arithmetic as an Outgrowth of
T.earning to Count, #268-1, $3.90.
vOLWUME 11, Introducing Algebra. Geometry,

Trigonometry, As Ways of Thinking in Mathe-
maties, $268-2, $3.90.

VOLUME 111, Developing Algehra. Geometry,
Trigenometry. Caleulus as Working Methads in
Mathematics. £268-3. $3.90.

VOLUME IV (Available in Summer 1942). Devel-

ohin® Algebra, Geometry, Trigonometry. Calcu-
Analytical
$3.90

lus as Methods in Mathematics,
3

You'll note that these complete courses range
in price from as low as $9.00 to under §135.00 for
a tix volume course. A small price indeed for a
comprehensive course of introduction in these
sul,juct arvas. Rider ‘Pictured-Text' Courses are
available at book stores, electronic parts dis-
tributors. or dircet. Use the convenient coupon
below to order.

GUARANTEE

JOHN F, RIDER PUBLISHER, INC. Dept. EW-3
A division of the Hoyden Publishing Co., Inec.
116 West 14th St., New York 11,

Enclosed is $ . Please send me II
postpaid:

Basic Electncaty (5 val.), soft covers, $11.25 [ |
cloth, $12.75 '

Basic Electromcs (Standard § vol cou-se), soft I
covers, $11.25 [: cloth, $12.75 (7. I
Basic Electronics (Expanded 6 vol.

covers, $13.85 [; cloth, $14.85 (3. |
Basic Electronics (vol. 6 only),
$2.90 (J; cloth, $3.95 O, I
Basic Television (5 vol.), soft covers, $11.25 (OJ; I
cloth, $12.75 .

Basic Radm (6 vol.), soft covers, $13.85 [OJ; |

1 Y MONEY B

course), soft

soft cover,

cloth, $14.

Basic Audlo (3 vo] ), soft covers, $8.70 O;
cloth, $9.95 [].

Basic Mathematics (vol. l), $3.90 [3J; (vo!. 1),
$3.90, OJ: (vol. I11), $3.90 (.

How To Build Electronic Equipment, $6.95 [].
Master Cartridge Substitution Guidebook, $2. [].
Tube Caddy — Tube Substitution Guidebook —
1962 Ed., 90c .

Name. —
Address_ - S

City __Zone__ _State.

I must be satisfied, or | can return the books
within 10 days for full refund.

—————— —— —— ——————— —— —— —
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AEROVOX " prooucr.
ELECTROLYTIC ' fsou
CAPACITORS -
PROVIDE TOP g
QUALITY IN EVERY
EXACTREPLACEMENT
TYPE YOU NEED

AFH twist-prong 'lytics feature
85 C operation, improved sealing.
high-punty aluminum foil construc-
twon throughout, ruggedized prongs
and mounting terminals.

PR

for exact replacements in TV re-
ceivers and antenna rotating devices.

Available in singles, duals, triples, L] ’
quads, and quints for 0-65 C
operation.

I

e

c:f W

SRE

..."Bantam” metal tubular 'lytics
hermetically-sealed in aluminum cans
with cardbeard insulating sleeves.
Smaller than the PRS but capable
of handling full size loads to 85 C.

PRS compact ‘Dandee” units for
trouble-free repair of series-string
TV and AC-DC table radies. Made in
singtes, duals, and triples, as well
as AC rated and non-polarized units.

1
=
-

|

PTT-PWE miniaturized tubular
‘lytics for repair of personal tran-
sistor radios, portable TV sets, and
all space-tight requirements, Feature
“Polycap’' plastic cases with ex-
ceptional humidity resistance.

BCD
upright mounting 'lytics for replace-
ment in printed circuits, transistor-
ized and auto radios. **Polycap” case
and epoxy seal offer excellent mois-
ture barrier to protect against deying

out or leakage.
Berpnr

Remcmber—1it pays to use Acrovos!

HCB

... high-capacity-low voltage ‘lytics
designed especially for applications
] such as motion picture sound equip-
ment, electric fence controls and
other low voltage applications.

Ask your Aerovox Distributor
for a fiee Electrolytic Guide
AFG-370 and AFH Twist-Prong
'Lytic Booklet AFH-161,

AEROVOX CORPORATION

DISTRIBUTOR DIVISION NEW BEDFORD, MASS.
Tecunical Leadership — Manulacturing Excetiencs

EROVOX
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Versatile Electronic Switch
(Continned from page 51)

to the voltage level set by R. Beyond
this CR, is reverse-biased and the re-
maining collector change is not coupled
to the time-constant network R. and C..

After the transition, V, is off and V.
is on, with diodes CR. and CR . forward-
biased and CR. and CR. reverse-biased.
This state is maintained until C. dis-
charges through R. far enough to allow
V. to begin to conduct, The setting of R,
and the diode network control the frac-
tion of each collector voltage change ap-
plied to the opposite base, Since the
discharge rate is essentially constant,
the setting of R, determines the time be-
tween transitions.

The lowest frequency is obtained
when the slider of R, is closest to the
grounded side of the voltage divider. As
R. and R, are selected [or optimum hias
current, changesin the lowest frequency
should be made by changes in the values
of C, and C.. These capacitors should be
of equal value to maintain an equatl divi-
sion of the operating period. Resistor R
limits the maximum frequency attain-
able. In the unit described, the value of
R. was selected so that maximum fre-
quency was just below the capability of
the relay. Any desired range may be
selected by component choice within the
above limits. For example, if C, and C.
are each 5 u#f. and R. is 6800 ohms, the
frequency range will be approximately
0.5 to 7 pulses per second. Some may
question the use of electrolytics in this
application. However, the leakage in
reasonably good-quality units should be
low and consistent enough to ensure
equal division of the period to within
1077,

The relay is driven by transistor V.
operating as a common-emitter circuit.
When V. is off, its collector voltage is
high. This forward-biases the base of V.
through R., causing the relay to close.
When V. turns on, its collector voltage
drops. The forward bias on V. is reduced

and the relay opens. As in any inductive
circuit, extremely large transient volt-
ages may be produced aeross the induc-
tive element when the current through
it is interrupted. The relay is capable
of storing more than enough energy to
ruin V. in this manner. Therefore, diode
CR: is included to dissipate this stored
energy and thus protect V.. Its polarity
is such that it is reverse-biased while
current flows through the relay. How-
ever, it is forward-biased and thus essen-
tially a short-circuit to the voltage
induced by the collapsing magnetic field
in the relay when V. turns off.

Construction

For those who are able to duplicate
etched boards, a copy of the master used
appears in Fig. 5. The board is 3':”x
5'%2” and was made on copper-clad phe-
nolic material #4.” thick. Although this
board was produced photographically,
the conductors are sufficiently spaced so
that almost any of the popular repro-
duction techniques should be satisfac-
tory. In cases where an etched board is
not feasible and hand wiring must be
resorted to, a unit of similar appearance
and utility may be huilt on readily avail-
able perforated hoard, such as “Vector-
board.” The placement of parts may be
determined from the photographs.
Stand-off terminals and eyclets were
employed on the author's board, but
with care in soldering, their use is not
mandatory.

The only precaution to be taken is in
placement of the leads to the relay con-
tacts. These were twisted and run to the
three output terminals. and kept well
away from the rest of the components.
This minimizes the possibility of pickup
in the circuit and erratic operation of
the multivibrator. This same criterion
would also apply in the case of a hand-
wired circuit. Although not employed in
the author's unit. a s.p.s.t. switch may
be mounted on the board. The conductor
should be broken at the point indicated
in one of the photos and the switch con-
tacts connected between points 8 and

10. A

Fig. 5. Copy of master (not to size) used by author for the printed-ctircuit board.

[ . o .
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Salvaging of
Salt-Watered Radios

By M. G. MASTIN

OSTLY in the summer, and in any

salt-water area, many people
who take theiv portable radios to the
beach and on small boals are surprised
by a salt-water drenching. This is not
conducive to long lite [or the radio.

Because most technicians will not at- |

tempt to service a portable that has
been in salt water, it may be of interest
to know that, in general, salvage is rela-
tively casy, since my record ol success.
so fap, is 1007 .

The procedure is simple. Turn the
hose on the exposed chassis. Care is
taken to flow water over all parts, and
especially inside the i.d. transformey
housings, After this dip it into a bucket
containing a dilute solution of baking
soda (sodium bicarbonate) in water
one teaspoonful per quart—and then
douse it up and down in two rinses of
solt water. Hard water leaves conduc-
tive iesidues alter diying, but rain wa-
ter or distilled water gives good results.
Excess water should be removed by
shaking and by drying with a cloth.

Washing and rinsing is done as rapidly |

as possible. Then, place the radio on a
rack above a hot-water heater, if pos-
sible, to dry.

The use ol baking soda is based on a
sound principle in chemistry. Sea water
conlaing magnesium  chloride. potas-
sium chloride. sodium chloride, and mag-
nesium sullate. stated in the order ol

their ability to pick up moisture tfrom|

the air. Also. all of the chlorides badly
corvode the metals used in radio.. So-
dium bicarbonate reacts with magne-
sium chloride to form magnesium
carbonate, which is non-hygroscopic and
relatively non-corrosive. To some extent
the other salts are rendered less active.
Therefore a radio which tests okay
fresh from the drying stage will remain
okay after subsequent exposure (o
humid air. If traces of magnesium
chloride remain, humidity will likely re-
sult in excessive leakage coupled with
corrosion in such places as the i.f, trans-
formers.

The above procedure may seem dras-
tic io an electronics man, but the risk
is small sinee, if nothing is attempited,
the radio is ruined anyway. The prob-
able reason for the success of the
method is that components such as ca-
pacitors, resistors, transistors and simi-
lar items arve sealed and that the other
materials tend to resist wetting, at least
for short immersions. In fact, the first
radio I salvaged was a high-quality.
Gencral Electric transistor set which
came to me several months after sea-
water wetting, The batteries were a

thick soup and the terminals were com- |

pletely eaten away, Fortunately these
corvosion procucts had not reached the
chassis. After washing, the set played as
good as new and is still playing over a

year later, A

March, 1962

4-TRACK
|

NOW THE
MAGNECORD

has all of those features you would expect in a
Magnecorder including 4-track play and record!

The Magnecord Olympian will
provide incomparable sound and
performance. Buy with confidence
because the Olympian’s versatility
and capability will prove your
wisdom and rank you with au-
thorities in the art of tape record-
ing. Friends will admire your
judgement when you own the
Magnecord Olympian,

Midwestern-built heads allow full

frequency

The Olympian is for those who
want the best. It handles tapes
like a dream — protects them from
accidental erasure or breakage
too. It has all the controls to sat-
isfy the professional yet they are
simple enough for the youngsters
to use. It is built with satellite
precision and custom care to make
it the champion of recorders.

response of 40 to 15,000 cps

+2db at 7Yz ips. Precision construction couples wide dynamic range to a low
signal-to-noise ratio. Flutter and wow is held below 0.15% at 7%z ips. NAB
standard VU meters are provided for each channel. Tape position is shown by
a reliable 4-digit odometer. Record up to 1%z hours of music (7.5 ips. —1 mil.

tape — 102" reels).

MIDWESTERN

manufacturers of electronic data acquisition

P. O. BOX 17509

www.americanradiohistorv.com

INSTRUMENTS,

write for additional information and name of your nearest Magnecord dealer

agnecord SALES DEPARTMENT

INC.

instruments

TULSA 35, OKLAHOMA
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New SAMS BOOKS

ceeeer |

|

HOWARD W. SAMS

Modern Dictionary of Electronics
The one reference book

g =

you need most! The *——"""
most comprehensive,
authoritative, and vp- 0ERN
to-date dictionary now D':‘Tw“gv

available on electron-
ics. Defines over 10,000
words and terms; in-
cludes more than 350
illustrations; covers
everythingin the field of
electronics. 384 pages;
6 x 9”; hardbound. Only........... .5595
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Troubleshooting With The Oscilloscope

Bob Middleton explains clearly how you can best
use the oscilloscope to actually view and analyze
instantaneous electronic circuit actions, and apply
what you see to more effective 'V and radio trouble-
shooting. Ten practical chapters on: How to Qperate
a Scope; Application of Scope Probes; Signal-
Tracing TV Circuits; Basic Visual Alignment;
Square-Wave Signal Testing; Checking Horizontal
Oscillator-AFC Circuits; Analyzing Horizontal
Sweep Circuits; Servicing Vertical Oscillator &
Sweep Circuits; Troubleshooting Radio Circuits;
Troubleshooting Audio & Hi-Fi Circuits.  §950 |
128 pages; 54 x8KW". Only .. ... ...........

ABC's of Missile Guidance

A fascinating, easily understandable hook on the
principles used to guide today’s missiles and
satellites. Six interesting chapters describe: The
Development of Rockets and Missiles; Propulsion
‘Fechniyues: Fundamentals of Guidance; Preset
Guidance Systems; Command Guidance and slgs
Beam-1tider Systems. Y6 pages; 514 x 815", Only

Aviation Electronics Handhook

Modern aircraft are as dependent on electronic
equipment as they are on fuel. This new book covers
the use and operation of all types of aviation elec-
tronics equipment. Eleven chapters cover: World
Standard COMM/NAV Systems; The Aviation
Frequency Spectrum; Aircraft Communications
Systems; VHF Omnirange; Instrument Landing
Systems; Automatic Direction Finders; Distance
Measuring Equipment; Radar Beacon Trans-
ponders: Airborne Radar; Shop Facilitiers & Regu.
lations; Aircraft Installations. 192 pages; 5435
514 x 814", Only . . Ha

Electronics Experiments and Projects

L.en Buckwalter's new book not only makes it
easier to learn the principles of electronics, but is fun
as well. Through unique, simple, eriginal experi-
ments, the reader quickly learns the composition
and purpose of all the hasic electronics components
aml actually constructs some of them, Projects
include a low-power communications system, alarm
detection device. weather station, and electronic
computer; easily assembled from inexpensive szs«
parts, 128 pages: 514 x 814", Only

REPLACEMENT GUIDE
FOR TV & AUTO RADIO CONTROLS
Vol. 4. Greotly exponded —covers
30,640 TV and 1,286 auto-radioc mod-
els. Lists recommended replacement con-
trols of Centralab, Clarostat, CT$- loo
IRC, and Mallory. 8%2x11”, Only

HOWARD W. SAMS & CO., INC.
# Order from your Sams Distributor today, or mall

@ to Howard W, Sams & Co., Inc, Dept. C.12
: 1720 E. 38th $t., Indianapolis 6, Ind.

2 Send me the following books:

8 O Modern Dictionary of Electronics (DIC-1)
8 [ Troubleshooting With the Scope {TOS-1)
[0 ABC's of Missile Guidance (GMS-1)

O Aviation Electronics Hondbook {AEH-1)
[m]

[m}

Electronics Exper. & Projects (ESE-1)
Replacement Control Guide (RGC-4)

$eiieeencn. . enclosed. O Send Free Book List

Name

Address

City Zone State

IN CANADA: A. €. Simmonds & Sons, Utd., Toronto 7 8
@ e (ovtside U.5.A. priced dightly higher) @ @ m all

>
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A TRANSISTORIZED TV COMPENSATOR

By RONALD H. WAGNER

A simple, compensated circuit for hi-fi audio
take-off that will work with most TV models.

ALMOST cvery person interested in

hi-fi has, at onc time or another,
decided to connect his television set into
the hi-fi system, With this simple. casy-
to-huild compensator, it is possible to
take the sound from the discriminator
of almost any television set and con-
nect it to any high-impedance preampli-
fier input.

The signal is taken directly from the
plate of the discriminator tube, so a de-
emphasis circuit must also be included.
An input control on the compensator
will also serve as an additional level con-
trol. This will allow the signal Jevel to
he matched to other inputs,

As can be seen from the circuit of Fig.
1A, not too many parts are required

—I5V.
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Fig. 1.

for the compensator. The 22.000-ohm
resistor and the .003-qf. capacitor pro-
vide de-emphasis. The 1-xf. unit couples
the signal to the transistor base. The
transistorr is a relatively inexpensive
p-n-p type manufactured by Geuneral
Electric. The two resistors connected
to the base are for stabilizing transistor
operation and provide the correct bias
to the base.

Fig. 1B is the response curve for the
complete compensator. Although there
is a roll-off in response beginning at 150
cycles, the response is less than 3 db
down at 40 cps. Since there are few, if
any, programs on television that would
have NMrequencies below this, it was not
considered necessary to correct the re-
sponse to any lower value. On the high
end roll-off begins at 600 cps and is 2.8
db down at 2500 ¢ps. In comparison with
the pre-cmphasis curve, response was
up 2.8 db at 2000 cps. At 10,000 cps it
is —13.5 db and at 15.000 cps it is

www americanradiohistorv. com

—16.25 db. This corresponds 1o 13.5 and
17 b on the pre-emphasis curve.

The collector supply voltage can be
taken from the television receiver or
from batteries. ‘The batteries should last
their shelf life, because the current
drain is only 1 ma.

‘The internal econnections to the TV
receiver are indicated in Fig., 2. This
type of diseriminator is found in Zenith
television sets and the sienal voltage on
the plate is about 10 volts on very loud
peaks.

For this reason, the compensating cir-
cuit can have an insertion loss. How-
cever, should any readers have sets that
do not have enough signal. the circeuit
ol Fig. 3 can be added to that of Fig.
1A, and signals with levels down 1o a
few millivolts can be used,

It should e noted that in Fig. 1A ihe
only additioni] change that must take
place is that the supply voltage is now
aominus 23 volts and there is also a
2200-ohm dropping resistor hetween the
two collectors,

In Fig. 2 the 500.000-ohm level control
should be adjusted to give the same oul-
put from the preamp as the phono and
tuner input. This adjustment will lower
the volume that is obtained from the
felevision set, but in most cases this ef-
fect is very small and can be ignored.

The physical construction of this unit
is not too critical and except for proper
solderving technique for the transistors.,
almost anyone should be able to build
it.

Once you have heard this unit you
will enjoy television much more and
cven the commereials will sound bet-

ter. A
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INT-ERNATI#HAL’S—EXBCUtive MODEL 100
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A precisjon engineered transceiver for Citizens Band

licensees seeking outstandmg design and performance.
Tunable dual conversion superheterodyne receiver cov-
ering all 23 channels. Two crystal control receive posi-
tions. Push-to-talk operation. Three way power supply

Complete with 1 transmit crystal, 1 re-
ceive crystal, new style ceramic micro-
phone and coil cord._. ... .. . $199.50

for 6/12 vdc and 115 vae. Five watts plate input. Certi-

fied tolerance -

Advanced engineering featured in the
Executive Model 100

® NEW

NEW
NEW
NEW

NEW
NEW

crystal filter minimizes adjacent
channel! interference.

built-in calibration circuit.
International NR squeich.

12 position crystal control transmit
channel selector.

front panel microphone jack.

provision for connecting external
speaker and S/meter.

INTERNATIONAL'S

e

Your buying guide for pre-
cision radio crystals and
quality electronic equip-
ment. Complete data on
International’'s  Citizens
Band transceivers and
accessories.

Send for it TODAY!

INTERNATIONAL Crystal Manufacturing Co., Inc.

Muich, 1962

1962 CATALOG

#‘rg

g f

.005¢%. Size 5% x 8%” x 9” deep.
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International Crystal Mfg. Co.,, Inc.
18 North Lee, Oklfahoma City, Okla,
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J Rush FREE 1962 Catalog EwW2
. .
. Name_ - .
e Please print :
E Address_ —_— S E
. .
¢ City_ ___Zone State 5
L] *
-

4000060000008 0000088008880040084000080000084800
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TRANSISTOR
POWER RATINGS
& HEAT TRANSFER

By D. F. JONES

Excessive heat is the enemy of transistors. Here are some

factors that must be taken into account to prevent burnout.

TRANSISTORIZED circuits
should, theoretically, have an un-
limited lifetime. However, tran-
sistors do fail. The cause of failure is
often excessive internal temperature,
which can be prevented by proper tran-
sistor selection and use. The techniques
and considerations involved with tran-
sistors also apply to semiconductor
diodes and photocells.

Designers, technicians. and experi-
menters should have some knowledge
ol trunsistor power ratings and heat
transfer. We can determine whether or
not a transistor and its mounting is acde-
quate for its intended use. Sometimes a
substitution can be made, either to one
tess likely to fail or to a cheaper or
more readily available one.

Thermal Calculations

Elementary heat transfer principles
can be easily grasped by anyone famil-
iar with basic electricity. The schematic
of Fig. 1 shows the similarity between
heat flow and electric current flow.
Heat is generated in the transistor junc-
tion proportional to the voltage drop
and the current. A current of heat will
flow from the hot junction toward the
cooler surrounding air through a ther-
mal resistance. In a mounted power
transistor, this thermal resistance is
composed of the series resistances from
junction to transistor case, transistor
case to heat sink, and heat sink to sur-
rounding air. In an unmounted transis-
tor, heat is transferred directly from
the case to the air; and since the sur-
face area is small, the thermal resist-
ance is much higher. The thermal

Fig. 1. Thermal equivalent circuit of a
mounted transistor with sample heat drops.
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capacitance shown in Fig. 1 accounts
for the time lag between power applica-
tion and steady-state temperatures,
Just as electric current through a re-
sistor causes a voltage difference across
the resistance, a temperature difference
will exist between the transistor junc-
tion and the air. The thermal analogy to
Ohm's Law is: tempeicture difference
across « thermeal resistunce = heat flow
X thermual resistance. For example, a
certain power transistor is rated to
have a junction-to-case thermal resist-
ance of 0.5 degree C per watt; then if
the transistor is dissipating 10 watts,

the junction will be 10 x 0.5 = 5 de-
grees C hotter than the case.
The maximum ambient (air) tem-

perature in which a circuit may be ex-
pected to function must be estimated.
A poorly designed transistor racdio may

% RATED POWER

ol | | | |

23°¢c 50 I 00 129°C

T7°F 122 16?7 212 257°F
TEMPERATURE

Fig. 2. Temperature derating curve for
transistors and diodes. Horizontal scale
is air temperature for low-power devices
or case temperature for high-power units.

Table 1. Typical thermal resistances.

MATERIAL RES.

| (deg. C 'watt)
Insulator {mica or teflon) 1.3
Insulator {anodized aluminum) 0.3
Heat sink {(aluminum 2” x2” x¥%,”) 10 |
Heat sink (aluminum 3" x3”" x%,”) 5 l
Heat sink (aluminum 5” x 5" x 3%,”) 3

Heat sink
{finned aluminum 3" x4”"x1"} 25
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play for years inside a building, but
fail after a few hours on the beach or
in a closed automobile. In applications
such as this, the temperature of the air
inside the equipment case might be ex-
pected to reach a temperature of 130
degrees F or more.

Power Rating

Transistors are assigned maximum
power ratings such that, when operated
at a given temperature and power, the
semiconductor material will not exceed
a temperature which would damage it.
For germanium this maximum junction
temperature is 85-100 degrees C (185-
212 degrees F) and for silicon it is
150-200 degrees C (303-393 degrees F).
Small, low-power transistors are gen-
erally rated for a given power at 23
degrees C (77 degrees F) air tempera-
ture. If a germanium transistor is rated
at 100 mw., this means that its thermal
resistance is such that when dissipating
100 mw. its junction temperature will
be nearly 85 degrees C when the air
temperature is 25 degrees C. If either
the power dissipation ot the air tem-
perature were to increase, the junction
temperature would exceed the damage
level.

Fig. 2 indicates how much the maxi-
mum allowable power must be (de-
creased with an increase in tempera-
ture, The 100-mw, germanium transis-
tor can be operated safely at only 507,
x 100 mw, 50 mw, if the air tem-
perature may reach as high as 130 de-
grees F.

Power-type transistors are generally
rated at 25 degrees C case temperature.
It should be remembered that the case
temperature will be hotter than the
surrounding air, the amount depending
on the thermal resistance of the heat
sink used. For example, it is proposed
to operate a 10-watt germanium tran-
sistor at 3 watts at a maximum air
temperature of 50 degrees C 122 de-
grees F) using a finned heat sink and
mica insulator. Referring to Table 1
for the thermal resistance of the heat
sink and insulator, the temperature
rise from air to transistor case will be:
3 watts x (2.5 1.3) degrees C/W =
11.4 degrees C. So the transistor case
will be 50 -~ 11.4 — 61.4 degrees C. Re-
ferring to Fig. 2, at that case tempera-
ture the transistor can safely dissipate
4077 x 10 watts — 4 watts; so the tran-
sistor is adeguate for the given condi-
tions.

Thermal Stability

With a resistive load the maximum
power a transistor could possibly be
required to handle is V°/4R, where V
is the supply voltage and R is the total
resistance from the emitter and collec-
tor to the supply. If this power is within
the transistor’'s capabilities at the high-
est expected air temperature. the cir-
cuit will be safe.

If the load resistance is too low to
meet this condition, as is often the case
with transformer loads, the d.e. current
through the transistor must be limited
to keep the power at a safe level. A
condition known as ‘“thermal runaway"
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results when an increase in junction
temperature tends to allow an increase
in current which, in turn, raises the
junction temperature still further until
the transistor is destroyed. This tend-
ency can be anticipated by placing the
circuit in an oven at the highest ex-
pected air temperature and monitoring
the collector current for several hours.
If an excessive current increase is in-
dicated, it may bhe corrected by stahil-
izing the bias- -by using a thermistor,
for example,

Mechanical Considerations

Proper mechanical design is very im-
portant for efficient heat transter. Low-
power transistors operated close to
their limits can be protected by clipping
them to a metal surface or by using a
special clip-on device to increase the
surface area.

The surface of the heat sink which

tfouches the transistor or insulator
should be as smooth as possible for low
thermal resistance. A thin film of sili-
cone grease on adjoining surfaces will
aid tremendously in producing better
heat conduction.

Heat sinks should be mounted verti-
cally if possible to allow smooth convec-
tion currents of air to flow past both
sides. Other components should be at
least a hall inch away from the surfaces
to avoid restricting air flow. Suflicient
openings in the equipment case should
be provided to allow air to enter below
the heat sink and escape above it, If
the case must be sealed, provision may
be made to conduct heat to the outside
surface of the case.

By taking into account the several
factors enumerated in the paragraphs
above, it should he possible to prolong
semiconductor life and prevent prema-
ture burnout. A

PHASE DISTORTION
in FM MULTIPLEX

By ROBERT F. HOOPER

Heath Company

A minimum of phase distortion is required for
stereo broadcasts, Here are some of the reasons,

ITH the advent of the FCC-ap-

proved multiplex stereophonic
FM broadcasting system, the term
“phase distortion” has begun to creep
into many articles. Let's look at phase
distortion and see what it is, when it
exisis. and why its absence is so impor-
tant in multiplex stereo.

Phase distortion is a characteristic of
an amplifier (or other device through
which a signal passes) which delays
some frequency waves more than oth-
ers. It always takes time, even a very
short time, for a signal to pass through
any cireuit from input to output. Phase
distortion exists when inductance and
capacitance are involved in the circuit
in such a way that they can delay some
components of a complex wave more
than others. Since the various compo-
nents of the wave at the output end no
longer have the original phase relation-
ship. the signal is said to have suffered
phase distortion.

It seems contradictory to say that
when the phase distortion is zero the
phase shift is constantly changing with
frequenecy. The reason, however, is sim-
ple. Phase distortion is zero when all
components of the wave arrive at their
destination delayed the same amount of
time. But if we delay a 10,000-cycle
wave the same amount of time as a
1000-cyele wave, we have detayed it ten
times as many degrees of phase since
cach degree of phase of the 10,000-cycle
wave takes only one-tenth as long as a
degree of phase for the 1000-cyceie wave.
As it turns out, if the phase shift, plot-
ted against frequency on linear graph
paper, is a straight line passing through

www americanradiohistorv. com

zero phase shift and zero frequency at
the same time. the phase distortion is
zZero,

This is important in the multiplex
stereo system, First, we must demodu-
tate the sideband-suppressed-carrvier
subchannel with low distortion, If the
phase relationship between the tower
sideband and the upper sideband has
been asymmetrically altered. undis-
torted detection cannot be achieved.
Next we must matrix the audio recov-
ered from the subchannel with the audio
transmitted on the main channel to ob-
tain the left and right channels by com-
bining their *“sum.” which has been
transmitted on the main channel, with
their “difference.” which has been trans-
mitted on the subchannel.

To achieve a high degree of separation
between channels, the components
which are required to cancel in the
matrix must be exactly 180 degrees out-
of-phase. If there is phase distortion,
which has caused the subchannel side-
bands to be displaced in time from the
components of the main channel. the
audio recovered from the subchannel
will also be displaced and the phase
angle between these components will
no longer he 180 degrees. In this case.
complete cancellation cannot take place
and sounds that should issue from one
speaker alone will also he reproduce,
to some extent, by the other speaker,

The important thing to remember is
that lack of phase distortion simply
means that waves of all frequencies
needed for the operation of the system
pass from input to output with the
same time delay. A
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RESISTOR
CROSSWORDS

By LUTHER A. GOTWALD, JR.
(Answer on page 97)

ACROSS

. A vigilant corps (abbr.).

DOWN

1.

To adjourn without naming a
new meeting date tabbr.).

4. Type of radio (abbr.). L
8. One-eighth ounce. 2. Part of a circle.
10. Variable wirewound. 3. Used in resistors.
14. An afterthought (abbr.). 4. An article.
16. Picture tube (abbr.). 5. Legal termn.
17. Current limiter. 6. Frustrate.
18. Unit. 7. Legal counsel (abbr.).
20, Rg\rg metal (abbr.). 9. An elevation (abbr.).
21. Digit. . 10. One form of transportation
22, English digraph. (abbr}.
24, Public road (abbr.). 11. "Insurance” for oldsters
26. Journal head (abbr.}. {abbr.).
28. Exi_sts. 12. Pertaining 1o a Greek tense.
29, Unit of work. 13. Bound hand and foot.
30. Near (obsolete form). 14. Variable resistor.
31. Slag. 15. Bank.
32. 'C.(l)gll):f,med with education 19. Frequency units.
11, Pronoun. 33. Equals watts (formula).
34. Rare clement (abbr.}. 24, Helps'mea.f)ure current.
35. Machine's sound. 25. American inventor.
138. Belonging to a Federal Agency 27. Medical man (abbr.).
tabbr.). 36. Draws.
42. Ego. 37. Gun slang).
43, Slang adverb. 39. Plate resistance.
44. Found in potentiometers. 10. Under.
45. Mysterious. 41. Hindu Writ.
46. Girl’s name (variation). 48. Uses reflected waves.
47. In place quoted (abbr.). 49. Upon (prefix).
18. Standard (abbr.). 50. From signals out-of-phase.
51. Boy's name. 52. Pronoun.
54. Signal voltage. 53. Ocean vessel (abbr.).
55. Statement of truth (abbr.). 57. Female ham.
56. Clever. 59. Within an enclosure.
a8, Contraction. 60. Month (abbr.).
60. Type of taper. 61. A republic (abbr.).
62. Load resistor. 64. In the same degree.
6. Printer’s measure. 66. Heater voliage.
64. Ancient Persian city. 67. Paper measure (abbr.),
65. Slave. 68. Six (Rom. num.).
70. See 60 Across. 69. Collector voltage.
| 2 3 4 s |6
8 9 {[+] 11 12 3
14 |15 16 17
18 )] 20
21 22 |23 24 2% 26 |27 Z8
29 | 30 3 1
32 33
35 |36 | 37 38 39 (40 |4l 42
|
43 44
45 | 46
47 | 48 |49 SO 51 52 |53
54 55 56 a3 57
58 (59 60 [61 | | 62
|
63 64 = | 65 [66 |67 |68 |69
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QRM Eliminator

(Continued from page 54)

voltage is not frequency-sensitive,
therefore it is represented as a straight,
horizontal line in Fig. 5.

A simplified schematic of the Schmitt
trigger circuit is shown in Fig. 6. The
“at rest’’ condition consists of V.. con-
ducting quite heavily due to the fact
that its grid has a positive potential of
some value, depending on the voltage
divider action of R.., R, and R.. As a
result, the output voltage level at the
plate is quite low (limiting condition}).
V.., on the other hand, is biased off by
the voltage drop across the common
cathode resistor R.. so that its plate
voltage level is nearly “B+" (cut-off
condition).

As the positive-going input voltage
through C. to the grid of V.. increases.
its action opposes the normal bias,
causing tube conduction and a decreas-
ing plate voltage. The positive voltage
level on the grid of V.. is lowered
through the divider action to a point
where the voltage drop across the com-
mon cathode resistor R. takes over as
an actual negative bias on the tube,
thus raising the voltage on the plate.
Qutput may be taken from the plate
or cathode, with the latter selected for
this equipment.

This temporary condition (V.. con-
ducting heavily and V.. being cut off)
begins when the positive alternation
input voltage level has reached a cer-
tain value. After this input signal has
reached its maximum voltage value and
decreases to the previous level point,
the normal “at rest” condition will
again be reached, This is true because
at the particular signal level where
action starts on increasing input volt-
age, it also stops on decreasing voltage.
At this moment the grid loses enough
positive signal to sustain concluction,
thus allowing the bias developed across
R.. to begin cutting off the tube con-
duction. At the same time the voltage
at the plate begins to rise and is fol-
lowed by a proportional rise at the grid
of V... This overcomes the cathode
bias, causing the beginning of plate
current flow and resultant lowering of
the plate voltage. This situation contin-
ues until the input signal drops to a
low-level value, at which time V,, rests
in a cut-off condition and V., remains
in a saturation state indefinitely, wait-
ing for the next positive input signal.

Fig. 7 shows the relationship of input
and output waveforms. Negative-going
input (alternation) signals have little
effect on the operation of this circuit
because in the “at rest” condition, the
grid of V,, is already cut off. It is evi-
dent, then, that this circuit provides a

+2V.

positive output pulse for each input
cycle, a slave condition that is required
in this unit.

Construction

The final version ol the original unit
is shown in the photographs, The cir-
cuit is simple and straightforward so
no difficulty should be experienced when
building it in any type of cabinet. The
one used by the author happened to
be the only one available in his “junk
box.” It measures 43" x 53" x 9” and
is in two pieces. Parts are mounted in
both parts and as much of the wiring
as possible done before the two pieces
are assemibled and the interconnecting
wiring completed. At no time during
the development and final construction
phases of this equipment was it found
necessary to use shielded wire within
the cabinet., The flexible input lead,
however, is shielded mike cable. Natur-
ally, it is recommended that good parts
layout practice be followed during the
preliminary planning stages., To assem-
ble. the pieces of the cabinet are simply
fitted together and held with the two
toggle switches and self-tapping sheet
metal screws.

This is not the most desirable type
of construction, but it enabled the au-
thor to use a cabinet he had on hand.
Had this not been available, a two-
piece commercial aluminum cabinet
measuring 6” x 6” x 6” or 5" x 6” x 9”
could have been used with a small
chassis. All parts should be mounted
on one half for ease in maintenance.
The chassis size must be selected to
permit mounting parts on it and still
leave room for mounting the speaker.
In the smaller cabinet the speaker can
face either side and, in the larger, the
speaker could be mounted on the front
as well,

A nibbling tool was used to cut out
the 23;” square speaker opening in the
front panel and also in the 37%” square
molding piece. Since the cut is not
perfectly smooth, the edges are finished
off with a file. The grille is a square
piece of plastic or aluminum window
screening with fine mesh. This is sand-
wiched between the panel and the mold-
ing. One cabinet surface was painted
at a time to permit drying in a hori-
zontal plane to obtain a smooth, run-
free finish. Front-panel lettering was
done with a lettering guide and India
ink.

So, if you have a high-quality com-
munications receiver, spend a few hours
in building this unit, and another hour
in learning to “twiddle” the right con-
trols properly, the results should be
quite worthwhile. One final point, how-
ever. Remember that the signal you
hear is your own Schmitt trigger, there-
fore don’t report RST 599 to «ll those
yvou “work’"! A

Fig. 7. Relationship
of Schmitt trigger in-
put and cvtput wave-
forms with diode
clamping. The actual
amplitude of the ovt-
pvt waveform is
greater than shown.

~—— OUTPUT

INPUT

<+— TRIGGER LEVEL

]
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WWYV FREQUENCIES

CHANGED SLIGHTLY 'l

Nominal frequencies remain
the same, but change affects
ultra-precise measurements.

CHANGE in the broadeast ofl

standard-frequency transmissions
has been announced by the National
Bureau of Standards and the U.S. Naval
Observatory. At zero hours GMT on
January 1, 1962 the standard frequen-
cies transmitted were made higher by
2 parts in 1 hillion. This is 2 ten-mil-
lionths of 1 per-cent. The change is too
small to be detected by ordinary radio
receivers, that is, the nominal frequen-
cies broadcast will be the same, but it is
significant to those using specialized
equipment in precise scientific work.

The change is necessitated by irreg-
ular variations in the speed of the ro-
tation of the earth. Astronomical
observations made at the U.S. Naval
Observatory have shown that the earth
wias rotating at a successively slower
speed cach year from 1935 to 1958 and
that since then the carth has been ro-
tating at a faster speed each year. The
cause of this irregular variation is nol
known.

The nced for high precision in scien-
tific measurements, in sateltite track-
ing, in radio communication, and in
navigation has made it necessary that
frequency be provided with very high
precision. Transmissions of frequency
are maintained constant to 1 part in 10
billion. This amount corresponds to 3
thousandths of a sccond per yecar, which
is an appreciable quantity in many sci-
entific applications.

Time pulses and carrier frequencies
of the standard broadcasts are locked
together. The frequencies transmitted
are maintained constant each year with
respect to Atomic Time, but are offset
from Atomic Time by a specified
amount to provide time signals which
correspond closely to time as based on
the earth’s rotation.

U. 8. stations whose frequencies will
be changed are WWYV, Beltsville, Md.;
WIWVH, Hawaii; WWVL and WWVB,
Boulder, Colo.;
Cutler, Mdmc. NPG. Jim Creek, Wash.;
and NPM, Hawaii. The transmissions of
the Fast Coast Loran-C radio-naviga-
tion system opecrated by the Coast
Guard will also he changed in fre-

quency. The Loran-C transmitters are |

lorated at Cape Fear. North Carolina;
Martha’s Vineyard, Mass.; and Jupnel
Inlet, Fla.

The transmissions of time and fl(.‘-
quency of the United States are eoordi-
natec with those of Argentina, Aus-
tralia, Canada, Japan, South Africa,

Switzerland, and the United Kingdon. |

This coordination hegan in 1959. The
standard frequency and time transmis-
sions of these countries have also been
changed on January 1, 1962 in order to

maintain the proper coordination be-l
tween slations, A

March, 1962

NBA, Canal Zone; NAA, [
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IT'S
SOUNDCRAFT
IN THE

GREAT MOTION
IJ'IIIGTUIIES!

Today’s great motlon pictures depend on extensive stereo techniques and
| effects. To achieve them, the industry turns to the one manufacturer whose
products consistently meet their most critical demands—Soundcraft. The sound
you hear in MGM (Camera 65), Todd-AQ, Cinemascope and other great wide

screen producions is reproduced on Soundcraft magnetic
[ products. Enjoy the same superior performance and reli-

ability in your own recordings. Switch to Soundcraft

Recording Tapes now. Professionat performance is the
.satisfaction the guarantee!

Reeves SOUNDGHAFTco..p

_Main Office; Great Pasture Road, Danbury, Connecticut

standard..

CUMLAMTLIN
PIRFORMANCE

One of the most

[ popular CROWN Recorders

| 3
Motors
L]

3
Speeds
L]

‘0"2”
Reels

Records and Plays Quarter Track Stereo .
Track Stereo . ..also Records and Plays Monaural

CROWN GUARANTEED PERFORMANCE

FREQUENCY IPS FLUTTER NOISE
RESPONSE SPEED & wow RATIO
+2 db 50 to 28,000 CPS 15 06% 57 db
*+2db 3010 17,000 CPS 7%  .09% 55 db
*3db30to 9.000CPS 3% .18% 51 db

Write for complete catalog and price hst.
Address Dept. EW-362

CROWN INTERNATIONAL

Divisian of
INTERMATIONAL RADIO & ELECTROMICS CORP.
ELEHART, INDLAMNA

www americanradiohistorv. com

Model 714-C |

Plays Two |

[ 'S-IIlIH[I[IFll.F

110 VOLT
A.C. OUTLET?
In CAR, BOAT or TRUCK,

YOU HAVE IT WITH A

POWER
CONVERTER

Actually gives you 110 volt, 60
cycle 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%

Models from 15 to 300
watts, priced as tow as

B tse Your Electronic Pords Dealer or Jobber, or Wiite

COMPANY

IgSB RAYMOND

A
T. PAUL 8 MIN

in Canada. ATLAS RADIO GORP. LTD. = Toronto, Om
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it's VOCALINE for

advanced design and circuitry
-newest features!

WE  ser-poweren

J-’:" RECHARGEABLE
% PORTABLE CB
' with
AM RADIO—
up to 8 miles
Model PT-27

L
L]

Tunable doubleconver:-
sion superhet receiver

4 fixed channels

Antenna tuning and meter
up-front
18 transistors—5 diodes

Plus noise limiter, squelch,
built-in battery charger, many
other features

Complete with antenna,
microphone,
charger cord.

NEW,
IMPROVED
VOCALINE MODEL ED-27TM
4 CHANNEL

v double conversion
superhet receiver

v improved selectivity—elimi.
nates undesirable adjacent
channel interference

the most powerful ‘“‘legal™
set on the air today:

6 VDC/115 VvAC or 12 VDC/
115 VAC

complete with microphone,
mounting bracket, AC-DC cords.

— WRITE FOR FREE LITERATURE — — — — —

VOCALINE company or AMERICA, INC.
30 Coulter St., Oid Saybrook, Conn.

[ Sun | BMom | Tue | Wed | Thu |

L L T
&
CALENDAR apy

of EVENTS JE21

FEBRUARY 27-MARCH 1

Symposivm on Application of Switching Theory
in Space Technalogy. Sponsored by lockheed
Aircraft Corp. and AFOSR/General Physics Div,
Contact Dr. J. P. Noch, ¢/o Lockheed, Sunnyvale,
Calif. for details.

MARCH 1-2

Eighth Scintiliation and Semiconductor Counter
Symposivm. Spansored by PGNS, AIEE, AEC, NBS.
Shorehom Hotel, Woshington, D.C. Program infor-
mation from Dr. George A. Morion, RCA Llabs,
Princeton, N.J.

MARCH 7-11

San Francisco Home and High Fidelity Show.
Sponsored by Magnetic Recording Industry Assn.
Cow Palace, San Francisco. Open to the public.
Stereo FM multiplex broadcasting and receiving
equipmenl will be featured.

MARCH 14-16

Twelfth Annual Conference on Instrumeniation
for the Iron & Steel Industry. Sponsored by In.
strument Society of Americo. Hotel Roosevelt,
Pittsburgh, Pa. Details from H. M. Gravan, Alle.
gheny ludlum Steel Corp., Research Lab., Brack-
enridge, Pa.

MARCH 20-25

1962 los Angeles High Fidelity Music Show.
Sponsored by Institute of High Fidelity Manufac-
turers, Inc. The Ambassador Hotel, Los Angeles.
Open to public March 21-25th.

MARCH 26-29

IRE International Conveniion. Sponsored by ali
Professional Groups of the IRE. Coliseum & Wal.
dorf-Astoria Hotel, New York, N.Y. Details from
E. K. Gannett, IRE Headquarters, 1 E, 79th St.,
New York 21, N.Y.

MARCH 28-29

Third Symposium on Engineering Aspects of
Magnetohydrodynamics. Sponsored by AIEE,
IAS, IRE, and Universily of Rochester. University
of Rochester, Rochester, N.Y. Chairmon of pro-
gram committee, George W. Sutton, MIT, Room
3-254, Cambridge 39, Mass.

MARCH 28-31

Eleventh Biennial Electrical Industry Show. Spon-
sored by Electrical Maintenance Engineers Asso-
ciotion of California. Shrine Exposition Hall, Los
Angeles.

MARCH 29

Seventh Annual Materials Handling and Patkag-
ing Conference. Sponsored by Northern Cali-
fornia Chapter of AMHS and the Golden Gate
and Central California Chapters of SPHE. Stan-
ford University, Palo Alto, Calif.

APRIL 11-13

1962 Sauthwestern IRE Conference. Sponsored by
IRE, Region &, Rice Hotel, Houston, Texas.

APRIL 25-29

Western Space Age Indusiries and Engineering

www americanradiohistorv com

Exposition & Conference. Cow Polace, San Fran-
cisco. Information from Lykke-Wilkins & Assoc.,
681 Morket St,, San Francisco 5, Calif.

MAY 2-5

13th Natianal Science Fair-International. Spon-
sored by Science Service. Seottle, Washington.
Details from Science Service, 1719 N. Street N.W.,
Washington &, D.C.

MAY 3-4

International Congress on Human Factors in
Elecironics, Sponsored by the Los Angeles Chap-
ter of PGHFE of IRE. Lafayette Hotel, Long Beach,
Calif, Details from Dr. Charles Hopkins, Sympo-
sium Chairmon, Hughes Aircraft Co., Culver City,
Calif.

MAY 8-10

1962 Electronic Components Conference. Spon-
sored by AIEE, EIA, and IRE. Mariott Twin Bridges
Motor Hotel, Washington, D.C.

MAY 1517

Fourth Annual Meeting of Council on Medical TV
& Medical-Dental TY Workshop. Sponsored by
the Council on Medical Television, Clinical Cen-
ter, National Institutes of Health, Bethesda, Md.
and National Naval Medical Center, Bethesda.
Details from institute for Advancement of Med-
ical Communication, 33 €. 68th St., New York 21.

MAY 21-24

1962 Electronic Parts Distribulors Show. Spon-
sored by EP&EM, EIA, PACE, WEMA, and ERA.
Conrad Hilton Hotel, Chicago. Open only to
quolified industry members.

MAY 22-24
Noational Microwave Theory & Techniques Sym-
posium. Sponsored by PGMITT of IRE. Boulder
Laboratories of National Bureav of Standards,
Boulder, Colorado.

MAY 23-25

11th National Telemetering Conference. Spon-
sored by ISA, ARS, |AS, AIEE, IRE. Sheraton-Pork
Hatel, Washington, D.C.

MAY 31-JUNE 7

International Television Conference. Sponsored
by Electronics ond Communications Section of
the Institution of Electrical Engineers. Institution
Bldg., Savoy Place, london W.C. 2, England.

JUNE 11-15

Technical Writers' [nstitute. Rensselaer Poly-
technic Institute, Troy, N.Y. Information on course
from Prof. Jay R. Gould, RPI, Tray, N.Y.

JUNE 24-28

Music Industry Trade Show. Sponsored by the
National Association of Music Merchants. Hotel
New Yorker, New York City.

JUNE 25-30

Symposium on Electromagnetic Theory and An-
tennas. Sponsored by the IRE. The Technical
University of Denmork, Copenhagen. information
fram IRE, 1 E. 79th St., New York 21, N.Y, A
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Transistorized Stereo Adapter
{Continued from page 33)

varving T.. In cach case, trigger the hori-
zontal deflection of the oscilloscope by
the 38-ke. sumpling at terminal 4 of T
T is correctly adjusted when the phase
relationship between the multiplex sig-
nal and the 38-ke. sampling signal is as
shown in Fig. 9.

The factory setting of T will gencrally
be satisfactory. However, should there
he interforence from storccast music
(high-frequeney buzz), adjust T for
minimum interference.

Tuner Limitations

It shonld be emphasized that for opti-
nunn multiplex reception more stringent
recuirenents are placed on the receiving
svstem, The addition of an FM antenna
or the use of a more sensitive tuner will
often be necessary in the multiplex fringe
area. A direetional FAM antennais espe-
cially desivable if there is a possibility of
mltipath signal reception. The tumer
mutst be able to pass the complete multi-
plex spectrum (30 eps to 53 ke.) without
amplitude or phase distortion. The re-
cently introduced tuners having wide-
band detectors satisfactorily mect this
latter requirement.

Other tuners can be improved with
some modification, Generally the most

scrious problem is the poor frequency-
response characteristic of tuners having
narrow-band,  high-impedance  Foster-
Sceley discriminators. The typical dis-
criminator, shown in Fig. 10A, can be
modified to improve its frequency re-
sponse by reducing R, and R to 68,000
ohms and by reducing Cy to 47 gaf. In
addition, an emitter-follower mmltiplex
ontput is desirable, particularly if a tong
cable must be used between the tuner
and the adapter. A modified  diserimi-
nator with improved frequency response
and a low-impedance multiplex output
is shown in Fig. 10B.

Although wide-band tuners are pre-
ferred for multiplex reception, some have
multiplex outpnts which are too low-
level to be fed divectly to the transistor
adapter deseribed in this article, To use
such tuners, it will be necessary to am-
phify the maltiplex output of the tuner
before feeding it to the adapter. A suit-
able amplificr, which has a gain from ¢
to 10 times, is shown in Fig. 11, This may
be made an integral part of the adapter,
thus making the adapter compatible with
any tuner having a muttiplex output level
within the range of 50 mv. to 3 volts
r.m.s.

The transistorized adapter deseribed
above was designed, built, and tested
under  professional  conditions. It s
simple to put together and is capable of
excellent stereo performance.,

A

If you can't afford

Ad vance

VARIACS ® VARIACS ® VARIACS

115 VAC Inpui, O-IJS VAC Ou'puf

2 Amp .. ..., 6 Amp .11.9%

3 Amp (Pov:-rstn) U 95 10 amp .22.50
20Amp . ....... 39,95

POWER SUPPLY KIT

1 transformer 1000 V C'l 150 mo; 6.3 v & 5V
1 Choke, 10 Hy,—250 M

2 Copocitors—S8mid. _looo V.

ship weight—26 ibs, complete kit $9.95

SOLA Constant Voltage Transformers
93135 ¥V in, 115 V 500 VA out $33.75 ea.

TRANSFORMERS

ALL Primirv 115 YAC, 60 cycles
$¢C. 460 VCT, SO M 6.3 .5 A
Scc 1250 VCT, 200 MA' 2 x 10 Vt‘l’,
3 SVCV.IZA.!V.
Scc. 1050 VLT, 200 MA; 6.3 VCT, 3 Az
3VCT, 4 A; S VCT, 3 A ... .......... 5 9s
Sec. 800 YCT, 200 MA; 6, J V., € A; g
Se¢€, 1100 VCT; 212 MA
Scc. 12.6 ¥CT, 3.5 A;

i 15.6 ¥
Sec. 6. 3 BA-G 3 8A. 5 J 10A 'l'nnl ISA @

30 V. 430 MA.. .. .. ... ... e
METERS

0-1 MA l’: round $3.50 all 3" round
* square 0-20 Microamps $5.75
0.500 Micrn.mps 3.75 0-100 4,95
" 0-1 mMA 3.95
2" round 0-50 MA 3,95
0-1 A 3.50 0-100 MA 3.9%
0-50 Microamps 3,95 0-150 Ma 3.55
0-100 ” 3.95 0-200 ma 2.45
0-200 ” 3.80 0-250 mA 3.95
G-1 MA 3.45 0.2 A 3.78
0-3 M 3.50 ©0-25 Amp DC 4.2%
0-1 Amp AC 0-130 V AC 348
{Waeston) 4.2% 0-1%0 V AC 4.4s
0-10 Amp DC 3.2% 200-0-200 V DC 3.95
0-150 VAC 3.7 ©0-15 ¥ AC .25
0-5 MA 3" square 3.95 0-78 V DC .85
~18 to +3 DB 3.98

41," 0-50 YDC w/S0,
Basic Meter 1 MA ., .. ... .
S Reed-Freq. meter uo 420 cyc. 000

All Shipments F.Ol N.Y.€.

Advance Electronics
79 Cortliondt Street
New York 7, N.Y. RE 2.0270

a Fisher tuner...

Introducing the newest Fisher StrataKit:
the KM-60 FM-Sterso-Multiplox Wide-Band
Tuner. Fisher FM tuners have always been rea-
sonably priced considering their unsurpassed sen-
sitivity and matchless overall design-but, even
50, not everyone can affard them. If economics
have thus far deterred you from buying the very
finest, the new Fisher KM-60 StrataKit solves all
your problems in exchange for a few evenings of
entertaining and insiructive work. It incorporates
Fisher FM engineering at its mast advanced, in-
cluding built-in Multiplex and sophisticated wide-
band circuitry—yet it costs almost one-third less
than the nearest equivolent Fisher-built tuner.

This spectacular saving involves absolutely no risk,
even il you are ‘all thumbs.' The StrataKit method
of kit consiruction has eliminated the difierence
between the expert technician and a totally
unskilled person as far as the end result is con-
cerned. You assemble your StrataKit by easy.
error-proof stoges (strata), each stage corre-
sponding 1o a particular poge in the Instruction
Manual and to a separate transparent packet of
parts. Major components come already mounted
on the chassis, and wires are pre-cut far every
stage—which means every page!

In the KM-60 StrataKit, the front-end and Multiplex
circvits come pre-aligned. The other circuits ore
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build one!

aligned by you after assembly. That is accom-
plished by means of the tuner’s laboratary-type
d'Arsanval signal-strength meter, which can be
switched into eoch circvit without soldering.

This is the world’'s most sensitive FM tuner kit,
requiring only 0.6 micravalts for 20 db quieting!
(IHFM-standard sensitivity is 1.8 microvolis.) Cap-
ture ratic is an unprecedented 2.5 db; signal-ta-
noise ratio 70 db. The famous Fisher ‘Golden
Cascode’ RF stage, plus faur IF stages ond iwa
limiters, must take mast of the credit for this
spectacular performance and far the superb rejec-
tion of oll spuriaus signals. Distortion in the avdio
circuits is virtually non-measurable.

An outstanding feature of the Multiplex section is
the exclusive Stereo Beam, the Fisher invention

www.americanradiohistorv.com

that shows at a glance whether or not an FM
stalion is broadcosting in stereo. It is in operation
a! all times ond is completely independent of the
tuning meter. Stereo reception can be improved
vnder unfavorable conditions by means of the
special, switchable sub-carrier noise filter, which
does nat offect the audible frequency range.

Everything considered, the KM-60 is very close to
the finest FM tuner that money can buy and by far
the finest you can build. Price $169.50.°

The Fisher KX-200 BO-watt stereo control amplifier
StrataKit, $169.50.°

*Walnut or Mahogaay cobiaet, 324.95. Meta! cebinet
$15.95. Pricas stightly higher in the For West.

P e
| USE THIS COUPON FOR ,.ﬁ'-E"'
FURTHER INFORMATION j‘ﬂ
| "
| Fisher Radio Corporation FISHER
| 21-38 44th Drive, i
| Long Island City 1, N. Y. .
| Plecse send me withou! charge ¥ j_%
the complete Fisher StrataXit i
: catologue. ______'_ o
Naome .
: Address.. - {
' Citv _Zone Sta‘e
v gwns |
73
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NEW 4-HAY
POCKET TO0L

a real “working partner”
for removing backs of TV sets
and installing antennas

11t's a 1/4” nut driver!
Fits Parker-Kalon screws.

Genuine Xcelite
plastic handle —
shaped and
balanced for
working ease.
Equipped with
pocket clip.

21t'sa 7/16"
nut driver!
Ideal for
antenna

installations.

JlsaNol
Phillips
' screwdriver !

Double-end blade
inserts in 7/ 16" hex
opening. Just push
it in or pull it out!
Patented spring
holds it {irm,

410s a 3/16"

slotted screwdriver !

Ask to see

“No. 600"

next time you
pick up parts...

XCELITE, INC. « ORCHARD PARK, N.Y
Canada: Charles W. Pointon, Ltd., Torontg, Ont

74

LLh]
LaiaF T

s IR 5

! “COMPUTER BASICS" prepared by Tech-
I nical Edvcation and Management, ITne,
Published by Howard W, Swams & Co..
[ Ine., Indianapolis, Five volumes in slip-
case $22.50. Soft cover.
| This study was originally developed
for the U.S, Navy for training electron-
its technicians in computer technology
Cand to provide personnel capable of
maintaining and operating all types of
computer systems, It was presented as
a 16-wecek training program at the Elec-
tronics School at Great Lakes, Ill. and
is now available to design, development,
and maintenance engineers; research
scientists: programmers; technicians;
students; and trainees or anyone else
interested in or concerned with com-
puters.
This series assumes no prior knowl-
edge ol computer systems but assumes
some bhackground in basic electronics
plus a working knowledge of algebra
and trigonometry. Since the material
wis laid out to be presented as a course,
the text is progressive and can be used
for home study as well as in more for-
m:l classroom sessions,
The text provides comprehensive
treatment of semiconductor and mag-
netic elements, waveshaping and wave-
train  generation, gating and logic
|circuils. computer organization and
programming, maintenance and trou-
bhleshooting, numbering and coding sys-
tems, real-time computation, loop and
conversion systems, in addition to a
complete analysis of installations for
analogue, digital, and hyhrid comput-
crs.

Volume 6 of this series. contitled
“Solid-State Computer Circuits,” will
be published later this vear.

&

“BASIC MATHEMATICS” by Norman H.
Crowhurst, Published by John F. Rider
Publisher, Inc.. New York, 137 pages
Price $3.90. Soft cover.

This is Vol 3 in this author's current
series covering all phases of math and
deals with developing algebra, geome-
iry, trig, and calculus as working meth-
ods in mathematies, Like its predeces-
sor volumes this is a “pictured-text”
| presentation designed lo facilitate the

learning  process.

This book takes up orders of magni-
tude, binary arithmetic, possibilities
and probabilities, differentiation, con-
verging series, abstract functions, inte-
gration, conic sections, determinants,
and systems of coordinates. Those who
have worked through the first two vol-
umes of this series or have a basic work-
ing knowledge of mathematical proc-
esses should have no  difficulty in

| handling this new material. The fourth

www americanradiohistorv. com

Technical

0f ~ )
BOOKS

and final volume in this series will ap-
pear later this year,
"“MODERN DICTIONARY OF ELECTRONICS"
compiled by Rudolf F. Graf. Published
hy Howuard W. Sumns & Co.. Inc., Indian-
apolis. 370 pages. Price $6.95.

This is an up-to-date and comprehen-
sive clectronics dictionary containing
definitions of over 10,000 words and
terms in current use by the indusiry.
The most important words and terms
are cross-referenced to facilitate locat-
ing definitions with a minimum amount
of time and effort.

In addition to the text material, over
350 illustrations are included to help
further clarify the meanings of a few of
the more obscure terms. The format is
that of standard dictionary usage with
the word or term appearing in a clear.
bold-face type and the definition in a
thoroughly readable lighter face type.
Where applicable, syllabic division and
pronunciation is included for selected
words.

= ] B
“ELECTRONIC COMPUTERS: FUNDAMEN-
TALS, SYSTEMS, AND APPLICATIONS” ed-
ited by Paul von Handel. Published by
Prentice-Huall, Ine., Englewood Cliffs,
N.J. 231 pages. Price $13.50.

This volume has been prepared for
those with a background in science but
no previous knowledge of computers.
It provides an objective analysis of all
basic computer types, discussing the in-
herent properties of digital computers,
the analogue computer, and the digital
differential analvzer,

Fmphasis has been placed on under-
lying principles rather than specific
machines or applications. In addition
to the text, this volume includes a com-
prehensive glossary of computer terms.

* * &
“CITIZENS BAND RADIO MANUAL" com-
piled by Sams Staff. Publishecd by Hoi-
ard W, Saums & Co.. Inc,. Indianapolis,
160 pages. Price $2.95. Soft cover.

This is volume one of a new series
which covers forty-six 1960-61 Citizens
Band transceivers made by Apcleo,
Globe. Hullicrufters, Lafayetie, RCA.
Ruytheon, Reuwency, Vocaline. Citi-fone,
Gonset. Heath, Morroiwr. Rudson, Real-
istic. United, Scientific Labs. and Vi-
King.

As is the case with all of this pub-
lisher's “Photofact” service material,
this volume includes standard notation
schematics, chassis photos, parts lists,
replacement data, and alignment data.
A special editorial section covers serv-
icing CB equipment, qualifications for
servicing CB radio, plus potential mar-
ket data on sales and service, A

ELECTRONICS WORLD
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IMPROVED RESISTANCE
THERMOMETER BRIDGE

Modified Mueller bridge l
developed by NBS is more |
stable and more accurate.

ONTINUING work at the National

Bureau of Standards to increase
the accuracy of temperature measure-
ments has yresulted in a redesigned
version of the Mueller resistance ther-
mometer bridge. The modified bridge
has improved stability and extends
measurement accuracy by a lactor of
ten, presenting dial indications in steps
of on¢ microhm. Specifications for this
bridge wetre developed by John P, Evans
of the Bureau staff. The Leeds and Nor-
thrup Co. fabricated the instrument.

A resistance thermometer consists of
a sensing element which changes in elec-
trical resistance in response to changes
in temperature. In precision thermom-
etry the temperature is computed from
the resistance measured by connecting
the thermometer as one arm of an ac-
curate resistance bridge. A coil of plati- |
num wire is used as the thermometer
winding. Resistance changes in the
lower-resistance thermometers are so
small that lead resistance and contact
resistance would reduce accuracy
alarmingly if not balanced out orr nearly
eliminated. For this reason special
measurement techniques have become
common in this field.

The newly maodified Mueller bridge
has an added lower-resistance decade to
increase measurement definition to 1
microhm. The instrument’s range is 0
to 422 ohms. To reduce switch-contact
resistance, mercury-wetted contacts are
used on the higher resistance ranges.
The four lower resistor decades are
switched by means of sets of enclosed
waler switches having brush-type con-
tacts. In addition, two switch wafers are
paralleled for each decade to further
reduce contact resistance. The new
bridge includes a ten-turn adjustable re-
sistor in place of the former slide-wire
divider.

The order of accuracy required can be
obtained only by closely controlling the
temperature of its critical resistors.
These resistors are mounted within
hotles drilled in an aluminum-btock heat
reservoir. The temperature of the block
is maintained at 35 C by means of heat-
ing coils and a highly accurate thermo-
static control. The modified bridge, like
previous forms of the Mueller bridge, is
batanced by means of indications on an
external galvanometer. The measuring
circuits are carefully shielded to permit
the use of sensitive electronic null-de-
tection devices. An additional switch
section is provided on each resistor-se-
lector shaft for operation of external
digital data-recording equipment.

For further information on the new
bridge, refer to the National Bureau of
Standards, Office of Technical Informa-
tion. Washington 25, D.C. A
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RADIO.-
TRANSMITTER
FREQUENCY,

That is
P

-

A quick check with a tunable
receiver in almost any populous area
shows lots of activity on the Citizens Band . . . and
a surprising proportion of transmitters which are off frequency.

TWO_VERY GOOD REASONS FOR HOLDING REQUIRED FREQUENCY
TOLERANCE ARE:

1. VOICE QUALITY AND DISTANCE COVERED WILL BE AT MAX.
IMUM . . = BECAUSE OFF.TUNING DOWNGRADES PERFORM.
ANCE VERY QUICKLY.

2. NO TICKETS FROM THE FCC FOR VIOLATIONS FCC TOLER-
ANCE FOR CLASS D CITIZENS BAND IS 0.005

THE LAMPKIN 105.B FREQUENCY METER
CITIZENS BAND WORK. ACCURACY IS AMPLE

IS A NATURAL FOR

10.0025%). IT INFORMATIVE

COVERS ALL CHANNELS (CALIBRATIONS FREE WITH NEW METER, BOOKLET ON TWO.
ON REQUEST. FOR THE 23 CLASS D CHANNELS) . AND WILL WAY RADIO. [T'S
OPERATE AS A SIGNAL GENERATOR (FOR ACCURATE RECEIVER FULL OF
ALIGNMENT). THE PRICE IS LOW ($260.00 NET) AND DELIVERY IS FACTS AND

IMMEDIATE! GET ONE YOURSELF—OR HAVE YOUR CB CLUB BUY ONE! FIGURES):

r "'.h 45079

' LAMPKIN LABORATORIES, INC. : |

| mrm Division, Bradenton, Florida l

IOS'B FREQUENCY METER ::! nl?l obligation to me, please iend Lreel
. . d inf i i

Reliable . . . since 19381  j nculs! ond informetion on Lempkin |

Name

LAMPKIN LABORATORIES, INC. [ !

BRADEMNTOMN - p I

ELORIDA - tate "

BUY NOW AND SAVE! | g‘* et med
PRERCE naviee Ty, T s | | ALL STEREQ-MONAURAL
HC-6 Herm. Sealed ...................... X { w ‘ HI-FIDELITY
HC-6—6 Meters {5th Overtone) ........... $3.75 | E :

i T I || TUNERS &
ALL MARINE FREQ.-FT-243, DC-34 Hold Tol. .005. 2 00

POLICE, C.A.P., CD, MARS. Tol. .01% AMFLIFIERS
CITIZENS BAND—11 METERS—.005% TOL. = =
26.965 to 27.225 MC, 3rd Over. Herm. Seal. or |
: $2.50

r
. $2.50
.$2.00

High
Quality
Performance

Low In
Cost

FT-24
6741.25 to 6806.25 Kc. 4th Harm. FT 243 Onlv

CIAL!

5
STOCK CRY

FT-243 Holders 5700 KC to
8700 KC in steps of 25 KC's

SEND FOR FREE CATALOG
DC-34 Hold. 1690 KC to 4440 KC steps of 10 KC, ea. 79¢

NOVICE BAND FT-243 Fund. ea. 149

B0 Met. IM01-3748—5teps of 1 KC. FT-243
A0 Met. T150-7198—%1eps of 1 KC. FT-243
Obd, te 40 MeL 35?’5-!5"9 Steps of 1 KC. FT-243

15 Met. 5276-5312—7034-7083 Steps of 1 KL, FT-243

FT-121—2 Meters {Steps of 1 KC) .
F1.243—6 Meters (Steps of 1 KC)
FT-243—From 3000-4000 ... ... ..
FT-243—From 1005-2999 (Steps of § Ke) .
FT.243—.005% Tol. From 3000-8750
FT7-243—.01% Tol, From 3000-8750 ...........
FT-241 SSB Low Xtals 370 to 540 KC

(Steps of 1.852 and 1.388).
FT-241 SSB Matched Pairs .

(Steps of 1.042 KC—Except 1000 KC). .

Inciude 5& per crystal postage. (U.S. only) . CaIN add
4 *, tax. No C.0.D. Prices 5umm:| to chg. Ind. 2Zad choice.
Sub. m.ay be necess. Min, Order $2.50

Open Friday Evenings until 9 P.M.
“Tha HMousa af Crystals™

GROMMES Div. of Precision Elecironics. Ing.
4101 -N King Ave.. Frankhin Park. Hlinois

Please rush details on the Grommes Line.

Name . T T S W .
Address ol o distindi s i §E A
Caly +o..lone State

Inc.
Los Angeles 19, Cal,

U.5. CRYSTALS,

1341 5. La Brea Awve.

75

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

ELECTRONIC MARKET

1 YEAR
GUARANTEED
RADIO-TV TUBES

tect
1 may be electronically P
RREY
Inds o uied EXMR cieaily maraed ELECTRONIC M:“m
s FREE any TWbe that becomes geteciive 10 USE ‘
e gate of purchase 34 tubed ndraiduatty “I::s':;n'
L hg':nm!lu-m[ Onty — Thousands Ma=t Tabes e
e EAXSET  GCHE
1l
BAE
£als
WY
LD

Al tubes net aecessaridy new Bul

sayact 1 ZIIG

ORDER SWIFFED SAME DAY RECEWVED

SHIPPING  INSTRUCTIONS ELECTRONIC MARKET
PAYS YOUR POSTAGE on orders of $10 o1 more ,
USA ane Tenudnes Send appror postage on Cana
@an and fortign orderd Any oraer fe3d than $10
equires 25¢ handling chaige Send 2%°. on COD's
ANY I!C(lv(l TUBE NOT LISTED aLSO AVAILABLE
&Y 3¢

QUAHTIT'I'
DI SCOUNT

When purchasing lots of
50 or more same type tube
[IREEY Applies to tubesbelow only

v2ax?
640%
(43
(14 )
[T

SO0 WA - "TOP HAT
exci [0 %o ALL PURPOSE

Epoxy canstraction

T 4¢ SILICON RECTIFIERS

COMPLETE LINE OF
INDUSTRIAL TUBES

OME OF THE LARGEST
INVENTORIES IN THE COUNTRY

ELEGTRONIC MARKET

3750 E, 10th CT,, HIALEAH, FLORIDA
Phame: DXford 1-5331

New Westinghouse Circuits
[l 1Continned from page 57)

[ tion ol the lincarity slug associated with
the magnet "biases” the saturable coil
<0 that its non-linear action cancels
non-linearity in the waveform itself.
Deflection-coil current now follows the
pattern of Fig. 313.

With a “correct” waveform applied.
linearity problems appear to he solved.
A new villain enters: syvmmetrical
[ non-linearity. developed in the picture
tube itself. Consider that the scanning
heam originates from point 4 in Fig,
6A, Of cowrse, clectrons actually stanr
farther back in the neck, but point A, |
about where the deflection yoke takes
control, is the pivot for scanning. If the
picture tube’s screen were shaped to
| conform  with heam sweep, it would |
follow the hroken-line are, B-C-D-E,

and any line from point 4 to this curve | -

would have the same length as any
other. Movement of the beam across
this hypothetical screen would be lin-
ear, with screen distances heing cqual
if they are included by ecqual angles|
from point 4. Evervthing fits!

But viewers do neot like curved|
sereens, They prefer flat surfaces. The |
actual screen tace, then, is the solid.
nearly straight line, B-E. which does
not follow the angular swing of the|
beam. Although the three angles at|
point .1 are equal, lines A-B and A-E
are not equal to lines A-C" and A-D’. At J
the same rate of angular rotation, the
secanned heams moves over a greater
distance from B to ¢ and from D to E
than it does from €' to D', Even with a |
very linear saw-tooth, the rate of physi- |
cal scan on the flat screen changes to ay
fast-slow -fast pattern.

Since this effect occurs whenever
CRT curvature fails to follow the are
ol heam sweep, it is as old as television
itself, and older if we think of the (R
oscilloscope. With narrow deflection
angles, however, the resultant distor-
tion is so unnoticeable that it can be
and is ignored. When we make our!
picture tubes so shallow that we sweep
them through more than 110 degrees,
the cffect is evident. The picture is
sgueezed in the middle but stretches
out on either side.

i A glance at Fig. 4 tells us how sym-
| metrical non-linearity is laid to rest.
Capacitors and C.. arc added to
distort the “"correct” current waveform.
Introducing a mild, integrating cffect. {
they produce the slight non-lincarity
| shown in Fig. 6B. The rate of current
rise along the slope now follows a slow-
fast-slow pattern -canceling the pat-
| tern imposed by CRT construction.

With a knowledge of the circuit, prac-
tical correction of non-linearity is
simple. It it is asymmetric, start by
adjusting the lincarity slug ';-inch out
of the coil, which should be close to the
right setting. Then adjust width for
about an inch of overscan. Touch-up
manipulation should take care of the
rest. Symmetrical non-linearity is cor-
reetecd by adjusting the value of C... & |
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GRID BOARD USED T0 BUILD
A DECADE COUNTER

By J. G. CURTIS / Sr. Applications Engineer, Corning Electronic Components

New copper-plated glass-ceramic material makes it

simple to breadboard experimental electronic circuits.

v

After components have been arranged properly and temporarily located
on grid board, interconnecting leads are drawn in on layout paper,

UNIQUE tool for electronices tech-

nicians and designers, the “Foto-
ceram” printed-circuit grid-hoard, helps
them to find out how well their experi-
mental circuits work, A designer can
miake two-sided circuitry on a board in
his laboratory or home workshop with
an etehing process that takes only 20
minutes. To detail the best ways of us-
ing a grid board and the pitfalls to
avoid, the author used one to construct
a T4-component decade counter de-
scribed in an carlier issuc of this
publication *“The Eleetronic Decimal
Counter,” October 1935 issue of Rapio
& TELEVISION NEWS).

Fotoceram grid hoards are flat pieces
of solid, extremely low-loss glass-
ceramic material, The boards are plated
on all surfaces with pure copper and
are studded with grids of holes for
mounting components,

They are made in several shapes and
sizes and can he hought separately or
in Kits Mrom many clectronics distrib-
utors throughout the country or {from
Corninyg Electronie Components, Corn-
iny Gluss Works, Bradford, Pa, The
author used a hoard from the smallest
kit twhich sells for 88,93) to make the
decade counter. This device, which con-
sists of 13 capacitors, 43 resistors, 10
neon lamps, and four vacuum tubes,
proved to be as complex as any that
could be huilt on the 3" x 5” board.

Two features of the boards are no-
table. Because the holes in the grids are
through-plated with copper, no eyelets
are needed for front-to-back connec-
tions or for mounting terminals. And
because of the nature of the material,

March, 1962

delamination of the boards or separa-
tion of the copper is impossible.

The kits are handy because they con-
sist of virtually everyvthing nceded to
cercate a printed circuit. They come in
plastic boxes that double as etching
trayvs, and contain various numbers of
boards along with layout patterns, in-
structions, lHquid and tape etching re-
sists. and etching crystals,

Here is a step-by-step account of how
the author used a grid beoard to make
the decade counter,

The first step was to estimate roughty
what sections of the circuit were to go
where. In the deeade counter, each tube
requires about the same space because
cach stage is very similar. The sockets
were therefore placed on the grid board
to give cach one equal space.

The next step was to insert the com-
ponents in the grid so that the terminals
were as close as possible to tube pins
and other conneetion points. The com-
ponents were re-arranged several times
until they were in the hest position to
minimize mechanical interference, stray
capacitance, and the number and
lengths of runs and jumpers.

The third step consisted of drawing
the circuit pattern on the piece of paper
that duplicates the board’s grid pattern
(see photo). The paper is supplied with
the kit. The unetched board, with com-
ponents in place, was used as a guide.
Pads were drawn for all the socket pins
and components, taking care that no
pad touched an adjacent hole unless a
connection to that hole was wanted.
Then the interconnecting runs were
drawn, Ordinarity, runs should be

www americanradiohistorv.com

Only General Electric gives you this:
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placed betireen the rows of the holes.

The decade counter circuit used runs
on both sides of the boavrd, Making two-
sided circuitry was easy, because the
copper plating completely covers both
sides and the inside of each hole. To
draw the circuit pattern for the other
side, the paper was held against a win-
dow in order to view the front and vear
patterns simultaneously.

After the interconnecting circuitry
wits sketched on the layvout paper, pads
were added for wire jumpers and for ex-
ternal connections such as *"B-+," heater
power, ground, input, and output. The
layout was then carefully checked for
accuracy, since this was the last stage
where errors could be corrected easily.

It is important to get all the protec-
tive lacquer off the board to avoid etch-
ing difficulties later. Alcoho!l or lacquer
thinner does the job. The components
were removed and the board was
swished around in the hath for more
than five minutes to make sure that
no lacquer is left on the inside of the
holes. Then the board was given a
second bath in clean solvent.

Using the penciled layout as a guide,
the pad and run pattern was copied
onto the grid bhoard itself. A soft pencil
was used so that errors could be erased.
The penciled layout on the board was
double-checked before proceeding with
the next operation,

Liquid resist is now applied from a
tube, supplied with the kit, over the
penciled lines. The tube is fitted with
a ballpoint applicator that lays down
runs of proper width with remarkable
ease.

Neatness in laying down the resist
is important, since the inked pattern
is reproduced faithfully on a grid board
by the copper that remains after the
etching is done, An accident with resist
was repaired easily after it dried by
scraping off the error with a razor
blade until the copper was bright,

It took 30 minutes at room tempera-
ture for the resist patiern to dry. After
this a very careful inspection was made
for mistakes, Where found, they were
scraped away-—every bit of each one-
until bright copper showed, The fine
threads of resist that formed when the
tube was lifted from the hoard were
brushed away easily after they dried.

If tape resist from the kit is used, it
should be pressed tightly to the hoard
with a fingernail to prevent under-
cutting by the etching solution. Cover-
ing the lap and butt joints with liquid
resist insures continuity.

Now the board is ready for etching.
The etching solution is made by dis-
solving one bag of the etching crystals
fammonium persulfate) in a pint of hot
tap water. The plastic box that contains
the kit macde an efficient and convenient
etching dish. The action of the amimoni-
um persulfate on the copper helps to
generate enough heat to keep the solu-
tion warm while the board was being
etched. In addition. the container was
placed in a pan of slowly circulating
hot water to make sure the etching
action would continue until the hoard
was completely etched.
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The board was gently agitated in the
solution with a glass rod (a plastic
spoon will also do the job), It was easy
to see when the unprotected copper was
completely removed: the Fotocerant in-
sulating material showed up as a choco-
late brown. The time required for this
operation is about 20 minutes.

When the etching is completed, the
board should bhe vinsed thoroughly in
lukewarm tap water to remove the
chemical. The etching resist was re-
moved with mineral spirits (paint thin-
ner) until the circuit runs and pads
were clean and bright. A pencil eraser
brightened them even more. The board
was washed thoroughly in hot water
and ordinary detergent. It is now ready
for mounting the components.

As it turned out, the lavout for the
decade counter was done correctly and
component assembly proved to he easy.
Soldering was a real pleasure bhecause
of the affinity of the copper and solder.
Where holes were left plated, capillary
attraction actually pulled the solder in
solidly around the lead wires. Run lift-
ing was completely absent in fact,
impossible, because the copper isn't
fastened to the board with adhesive. No
special precautions were observed ex-
cept to remember that Fotoceram is a
form of glass and shouldn’t be forced.
flexed, or gripped by bare metal of
pliers or in a vise,

The decade counter was now com-
pleted except for putting in jumpers
and external wiring., The device was
mounted for use by slipping two edges
of the 1/16” thick board into slotted
channels and fastening the assembly to
a chassis. Materials for such channels
can be any Kkind of insulation that will
cushion shock or damp vibration.

Although this project didn't require
large components, such as transformers
or potentiometers. they could have been
accommodated merely by making large
pads. Boards as big as 9” x 12" are made
by Corning. A glass cutter will cut a
board from an outside edge, but holes
within a board can be cut only with
specialized equipment designed to cut
ceramics.

Fotoceram glass-ceramic won't ab-
sorb moisture, delamjnate, warp, rot,
burn, or change its shape or electrical
characteristics in any way. Therefore,
the decade counter the author built on
the grid board should last indefinitely,
It is now serving as one of three count-
ers in a chronograph, used to measure
bullet velocities.

(Editor's Note: The author used the
decade counter as aun eraniple of con-
ventional cirewitry chich could be
wdapted to use with printed-circuit
techniques. Unfortunately the October
1955 issue in which the diagram ap-
pewred is no longer arvailable from us.
Those wishing to duplicate the author's
projcct 1ill heere to cheele second-hand
wagasine shops, prblie livruries, or or-
der “Xerography'™ copies from Univer-
sity Microfilms, Inc., 10 N. First St..
Ann Arbor. Michigan. The cost is 20
cents « puge with « minimum order of

$2.75.) A
ELECTRONICS WORLD
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A 50-Volt Megohmmeter

(Continued from page 47)

Considerable effort was expended in
the design of the d.c. amplifier to make
operation independent of differences
among transistors. Then from a com-
pletely random assortment of CK722's,
the author replaced all four transistors
seven times over, recalibrating and test-
ing the instrument each time to verify
that it would still work properly. Nev-
ertheless there is sometimes tremen-
dous variation from one CK722 to
another: so. in case of difficulty, it may
prove necessary o replace or inter-
change one or two (ransistors.

One possible trouble is inadeguate
gain, where full-scale cdeflection cannot
be obtained unless feedback is reduced
nearly to zero. Try replacing V., V., or
V.. (Note: Heut from the finyers cuuses
drift.)

Another trouble that has been en-

countered is jitter of the meter needle.
Barring loose connections, this trouble
is <(ue 1o an intermittent transistor,
most likely V. or V..

Given a good milliammeter, accuracy
of the instrument should be very nearly
perfect. To check. connect a number of
megohm-range resistors in series to ob-
tain exactly 30 megohms. If this com-
bination reacds exactly half-scale, then
linearity can be assumed perfect. If not.
try interchanging transistors in the
d.c. amplifier (that includes V.).

Temperature Compensation

With a random selection of transistors
in the d.c. amplifier. there is likelv to
be some drift in the meter range as am-
bient temperature varies. Ordinarily
this drift presenis no r1eal problem,
since the “Zero' conirol must be ad-
justed helore each measurement any-
way. Even if meter zero drifts out of
range ol the “Zero" control, the “Bal-
ance’ control can always be adjusted to
bring it bhack.

But it is possible to inprove compen-
sation if necessary. The effect of in-
creasing temperature is to make the
transistors conduct more heavily.
Greater conduction of V., V., and V;
tends to shift the needle up-scale;
greater conduction of V., down-scale.
One effect or the other will almost al-
ways predominate; but with a lucky
selection of transistors the two effects
will largely cancel, keeping meter zero
within range of the “Zero’ control.

The author knows no convenient
means for sorting transistors according
to thermal characteristics. Therefore if
the huilder decides to attempt compen-
sation he will probably have to depend
on trial and error, replacing or inter-
changing transistors in the d.c. ampli-
fier until he happens on )ust the right
combination. Perfect compensation is
very difficult to achieve, The builder
should be satisfied if meter zero can be

kept within the range of the “Zero"
control within normal excursions of
soom lemperature. A
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SIGNAL-STRENGTH METER FOR CB

By FRED BERHLEY, 2w3s40

Complete details on the addition of a simple indicator
to a Citizens Band receiver that can be employed to
give useful, dependable, and comparative signal reports.

ters in one form or another are

being used in eommercial and
amateur equipment to indicate the
strength of r.f. carriers at the reeeiver.
Most “S"” meters measure the a.v.c. volt-
ages generated within the receiver and
these voltages are proportional to signal
strength.

In general, an “S” meter report is
good enough to give assurance i{o the
transmitting party that his signal is
getting out. However, no truly aecurate
report is possible because there is no
generally accepted “zero” level,

The signal-strength indieator de-
scribed herein and shown schematically
in Fig. 1 has been constructed around
a sensitive 0-50 ga. meter and will give
aecurate and dependable readings at all
times. This unit will be especially useful
to the countless CB transceiver owners
who do not have a signal indicator built
into their units but who wish to keep
their rigs working at maximum efli-
ciency by occasionally exchanging sig-
nal reports with other stations in the
Citizens Band,

It should be understood that any time
we insert a series resistance with a
microammeter in the eircuit, as shown,
we are actually transforming the cur-
rent meter into a d.c. voltmeter. Using
Ohm’s Law and the resistance values
given, we can show that a 0-50 xa. meter
with a series resistance of 200.000 ohms
becomes a 0-10 volt d.c. meter, and using
the same meter with an 800,000-ohm re-
sistor would give us a 0-40 volt meter.

Some operators prefer to give and
receive signal reports in decibels. By
establishing a *‘zero” level or reference

E ;IGNAL-STRENGTH or “S" me-

point on the lowest voltage range we
ecan set up voltage ratios throughout the
meter's range, permitting us to give
decibel readings.

Let us select .1 volt as our “zero™ level
or reference point. This happens to be
close to the a.v.c. voltage generated by
the no-signal noise level and self-bias
encountered in many receivers in an
average location. We are not interested
in voltages below .1 volt but all readings
above this value represent an increase
in signal or noise level, Since we intend
to use both voltage and decibel scales
for our meter, we must first calibrate
the lowest voltage range, or 0-10 volts.
No speeial equipment is required; it is
simply a matter of converting the volt-
age readings to ratios compared to .1
volt and converting these ratios to
decibels.

Using .1 volt as our ‘“‘zero’ level, as-
sume we receive a signal that reads 5
volts. A voltage ratio of 50 exists be-
tween the zero level and the 5 volts we
read on the meter. Applying the decibel
formula of db = 20 logw E ratio, we ob-
tain 20 leg 50. From log tables or a slide-
rule we find the log of 50 to be 1.7, and
20 x 1.7 = 34 db. For a 10-volt signal,
the ratio would be 100 and the db value
would be 40. Using this method we ean
calibrate the entire 0-10 volt scale in
convenient db values.

The 10-volt/40-db scale may not be
high enough because many stations will
produce signal levels resulting in a.v.c.
voltages greater than 10 volts or 40 db.
If we switch in our 400.000-ohm series
resistance we double our previous volt-
age range to 0-20 volts and increase the
db seale by 6 dh, to 46 db. There will be

DI0DE
LAST LF. DETECTOR
;MR\ Fig. 1. Schematic of the indicator
PLATE 'l I_ I" showing connection to the receiver.
o
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t———————————
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METER OFF

stations, espeeially those operating close
to a receiving set, that will register
signal jevels in excess of 20 volts or 46
db. Unless we are willing to have our
meter needle pinned, we will have to
use the third voltage/db range. Using
an 800,000-ohm series resistor increases
the voltage range to 40 volts and the db
scale to 52, which most likely will cover
all signal levels without ever having the
meter needle pinned against its stop,
Note that every time we double the
voltage range we add 6 db to the decibel
scale.

The switching arrangement shown in
Fig. 1 accommodates four positions, in-
cluding *“off,” with the 40-volt/52-dh
position adjacent to the “off” position,
This arrangement will prevent damage
to the meter if it is in the "off” position,
then switched in while a very strong
earrier is being received.

Ineidentally, the resistors chosen
should he as close to the values indi-
cated as possible, preferably within 1
per-eent. We have not taken into ac-
eount the resistance of the meter in
choosing the values of resistors, but this
will result in negligible error. Also,
rather than using a separate 50-ga. me-
ter, we can use this range on our v.o.m.

When called upon to give a signal re-
port, we switch momentarily to a volt-
age range that gives a reading toward
full-scale for maximum accuracy. Ex-
amination of the voltage rersus db scale
will disclose that an error of 1 volt on
the high end equals an error of 1 db,
while on the low end of the scale an
error of 1 volt can mean an error of 6 db
or more. Therefore all readings should
be taken close to full-scale,

SELECTOR SwiTCH

40vOLTS -5208

__ 20vOLTS-460B
A00 1208 A00 608

ADD 608

10 vOLTS-4008B
DIRECT

Fig. 2, Suggested marking for the switch.

Fig. 3. Copy of the actual meter scale employed by the author.
o8

32 34 35
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ELECTRONICS WORLD HAS

A BUYER FOR
EQUIPMENT OR COMPONENTS!

UR USED

The 245,000 purchasers of ELECTRONICS
WORLD are always in the market for good
used equipment or components, So if you have
something to sell, let EW readers know about
it through our classified columns, It costs very

little: just 60¢ a word, including name and ad-

dress. Minimum message: 10 words.

E Martin Lincoln

E ELECTROMNICS WORLD
! One Park Avenue

E Mew York 16, N. Y.

Foar
further

information
wirite:

SAXITONE RECORDING TAPE

sOxIde Fuaranteedld not to rub off or \quu'll(-—-clr money
Vagk. Compire ours with other **Bargaln™ tape, You' il
hind §U's moce than Just “‘priev’® whe
us. We are orlmn.l pioneers in tl
husiness aml our Lation means o

GO mertate (1

GO0 MY LA

MY NEY LV RO
1o MY LAR
210 il

e
1z’

‘\It n-nnl
£y l-un IDWer]
Plus Postage

NORELCO SPEAKER
Pmmus ADJGROOM, 1win enne RB”
VOO0 exeles) discontinued

st 1 o, usual
2 for

I ,\mu“-m Feion
e,

SAXITONE TAPE SALES
dic. Conrmission
Electronics, Inc.

1776 Columbia Rd., Wosh., D.C.

M:ﬁ' DOWN TO EARTH

Everyone's going for Audion's
“Down to Earth' Hi-Fi Values,
---------- Write for [ree catalog.
' 25 E. OXFORD ROAD

Zi”dl ” MASSAPEQUA, LI, N. Y.

mmared  BUY DIRECT
TV PICTURE TUBES '“J.:',':T...:' o SAiE
e 12LP4—38.95 o 17BP4—%$9.95 & 21AL/ATP4

—316.75 e 24DP4—$24.50 ¢ 27EP4—3$39.95

All Types Available
These tubes are made from reproc-
cssed glags. All materials including tube
Electron gun are brand new.

FREE . . Wil

PICTURE TUBE OUTLET Jur complEle
7972 MILWAUKEE » Chicego 18 pigiere Tube lisl

0000000000000 0000000000800
MAIL ORDER HI-FI

Recorders Components
at wholesale prices

Reliable, Prompt Delivery
(Free Catalogue)
We'll Air-Mail
low quotes on your packaged hi-fi
CARSTON

125-TD E. 88 St. New York 28, N.Y.
0800000000000 0000080000000
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Tapes

The actual meter scale for the signal
indicator is shown in Fie. 3. The scale is
a copy of the writer's own meter and
has been in use for some time. The cali-
bration was restricted 1o two scales in
order to keep the scale casy-to-read.
Fig. 2 shows the suggested marking for
the selecetor switeh, With the switch in
the #1 position the meter is discon-
nected, In position =2 the highest volt-
age range ol 0-40 volts will be in use:
voltage readings as indicated on the
meter must be multiplied by 4 while 12
db should be added to the seale reading.
With the switeh in position 23, voltage
readings are multiplied by 2 and 6 db
added to the reading, In position #4 all
readings mre direct, as indicated, with
no multiplication or addition required.

The comipleted meter as deseribed has
a sensitivity of 20,000 ohms-per-volt and
its insertion loss is low. The signal-
strength meter will give excellent ae-
curacy as long as the receiver 1o which
it is connected is kept in good operating
condition ind does not suffer any loss of
sensitivily. Antenna, r.f.. il. and de-
tector cireuits may be checked with the
signal-strength meter by occasionally
taking a number of readings of known
carrier levels thus the loss of receiver
sensitivity may be readily detected. A

TV GHOSTS?
By H. R, HOLTZ

HIS customer thought he had a ghost

of the old-fashioned kind—ihe kind
that hanants houses, He told e that his
TV el turned itself on doring the night!
Perhiaps there was a bit of shepticism in
the look 1 gave i ax my month dropped
open. He became defensive.

“l know.™ he « it sonnds erazy
but every night 1 wake up ldenly and
hear that blamed TV blaring away, 1
come downstairs and there it is—on.”

I figured A benter humor him while
I thouwght of a way to get onmt of there
hefore he became dangerous, 1 examined
the ~et. It was a 19538 model Sy lvania
consolette, metal cabinet, knobs coming
omt of the top. 1 cheeked the “on-ofl™
switeh, It proved 1o be one of those pull-
on, push-ofl 1vpes that yon ean taen on
and ofl without changing the selting of
the volume control. | pulled it Alter a
Tew seconds, it came on and played noe-
mally, 1 pushed it It went ol 1 pulled it
on and pushed it off several times, think-
ing lurionsly, seching some way 1w ub-
sent my~ell from this seene casually,

I pushed it a bit 100 hard. The knob
hept going down until the plastie rim ol
the knob conmtacted the mewal wp and
dimpled it 1 had i sudden idea, 1 pressed
the metal op of the cabinel, several
inches from the knol. The (l(‘pr(‘~~m|
metal around the knob sprang back toits
normal shape. suddenly, and lipped the
hnob up hard enough w wip the switeh
and tarn the et on,

Normually, the poor man had heen do-
ing this every night when he turned his
set ofl, During the night, the meial finally
resumed it shape, naturally, just as 1 had
coaxed it 1o do.

A plag in the bottom of the knob’s
control-shafi-recess prevented the knob
from traveling ~o far and prevented a
recurrenee ol Ilu- ghaostly phenomenan,
It also saved my sanity: 1 wasn'’t sure
which of us was nuts. Al
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PREPARE NOW FOR A
SECURE AND PROFITABLE CAREER
IN ONE OF THESE GROWING FIELDS

OF ELECTRONICS

LEARN

TRANSISTOR
OR
COMPUTER
TECHNOLOGY
AT
HOME

Learn with proven home study
courses from the Philco Techno-
logical Center. Get practical knowl-
edge with courses  developed by
specialists in eleetronies and train-
ing...men who know the kind of
knowledge you need,

Choose from five courses:

1. ht-nnmnduc-t srs—"TI'ransistor Prine| |||lvs.md
Practi Learn theory, constryction, ap-
plivations of all 1ypes of transistors,
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-
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Find out why—and do
something about it—if you
have the ambition to want a
career instead of just a job.

LET'S LOOK AT THE FACTS. There's something wonder-
ful about understanding how a circuit works or what 2
filter cupacitor does. If you've ever fixed a 'V set, built
a radio or used a voltmeter, vou've tasted the thrills of
electronics

T'his excitement may have led you to a job in electronics.
But the glamour fades if you are stuck in the same job
year alter vear. You'll he bored with routine and unhappy
about prospects for future earnings. You'll discover, as
have many men, that simply working in electronics
does not assure a good future.

If electronics 1s the ““field of opportunity,” how is this
possible? No question about it electronics offers many
opportunities, but onlv to qualified men. In any career
field, it is how much vou know that counts. This is
particularly true in the fast moving tield of electronics.
The man without thorough technical education doesn’t
advance. liven men with intensive military technical
training find their careers ean be limited in civilian
¢lectronics,

INCREASE YOUR EARNING POWER while you are on the job. Mearl
Martin, Jr. made profituble use of his CREI-acquired knowledge in pro-
gressing from Junior technician to licensed Scnior Engineer. His present
position is Field Support Manager , Marketing Division of Tektronix, Inc.

ADVANCED TECHNICAL KNOWLEDGE IS THE KEY to success in
electronics. If you have a practical knowledge of current engineer-
ing developments, if you understand “why” as well as “how,”
you have what employers want and pay for. With such qualifica-
tions, you can expect to move ahead.

CREI OFFERS YOU, for study at home, a complete program in elec-
tronic engineering technology designed to prepare you for a
rewarding, well-paying career in electronics. CRE! equips you
with a practical working knowledge of advanced and up-to-date
electronic developments that will put you on the level of specializa-
tion where men are most in demand.

CRElI MEN LIKE MEARL MARTIN, JR. hold positions as associate
engineers, engineering aides, field engineers, project engineers and
technical representatives. T'hey work in every area of electronics,
from manufacturing to research.

WHEN YOU ENROLL IN A CRE} HOME STUDY PROGRAM,
you study courses to which a number of today’s leading engineers
and scientists have made substantial contributions. You are
guided and assisted by CREI’s staff of experienced instructors.
You study texts that are specifically prepared for home study use.

www americanradiohistorv. com
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EMPLOYERS RECOGNIZE THE BENEFITS they receive when employees
increase their knowledge through educational programs. Industry need for
better educated men increases by the day. Here Meari Martin discusses edu-
cation with W. K. Dallas, V. P., Manager, Marketing Division, Tektronix, Inc.

ASSURE A BETTER FUTURE with a CREI Home Study Program. Living
is better when you prepare yourself for—and get desired promotions. CRE]
alumnus Mearl enjoys living in a comfortable hame in Portland, Oregon.
CREl Programs help vou make living better wherever you are located,

GAIN NEW PROFESSIONAL STANDING. The CREI Home Study Pro-
grams help you form new associations with responsible members of your
company. Above (L to R) is Mearl Martin with Robert Wruble, Group
Manager and Rollic Smith, Field Training Manager at Tektronix, Inc.

Through CREI, you have a choice of programs covering every
field of electronics:

RADAR ¢ COMPUTERS e SERVOMECHANISMS o INSTRUMENTATION o
AERONAUTICAL AND NAVIGATIONAL ¢« COMMUNICATIONS o TELEVISION
e AUTOMATION AND INDUSTRIAL ENGINEERING TECHNOLOGY
NUCLEAR ENGINEERING TECHNOLOGY

Programs are available for men, such as engineers, who already
have extensive technical knowledge, as well as for men with
limited technical training or experience,

THE HIGH CALIBRE OF A CREl HOME STUDY EDUCATION is
attested to by America’s biggest corporations, where CREI
students and alumni attain positions ranging from engineering
technicians to engineers to top officials. Such companies are
National Broadcasting Company, Pan American Airways, Federal
Electric Corporation, The Martin Company, Northwest Tele-
phone Company, Mackay Radio, Florida Power and Light and
niany others. They not only recognize CREI Home Study educa-
tional qualifications but often pay all or part of CREI tuition
for their employees.

CRElI HOME STUDY PROGRAMS are the product of 35 years of expe-
rience. Each program has been developed with the same pain-

YOUR WHOLE FAMILY BENEFITS from the success you can achieve from a
CRE! Home Study Program. They share in it. They enjoy it with you. It
helps them realize and understand some of the values of a better education.
Above Mearl Martin relaxes at home with his wife and his son and daughter.

staking skill and care that CREI put into its electronics courses for
the Army Signal Corps, its special radio technician courses for
the Navy, and its group training programs for leading aviation
and electronics companies. For those who can attend classes in
person, CREI maintains a Residence School in Washington, D. C.

YOU CAN QUALIFY for a CREI Program, 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 technology. Use coupon
provided, or write to:

.
-
‘s
°

. . The Capitol Radio Engineering Institute
= (o] gz X : Founded 1927 ; .

5 ¢ Dept 1103-K 3224 Sixteenth St., N. W

% . Washington 10, D.C. 24
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RE-EXAMINATION of
metal locator field

the
discloses
that as far as the small port-
able types are concerned there has been
1o appreciable increase in range for
many yecars. New models have been in-
troduced but the improvements have

A

been confined to reductions in  size,
weight, and eurrent drain, due to tran-
sistorization, Receiver signal-to-noise
ratios have, in some cases, been im-
proved by more than 100 per-cent but
unlortunately this doubling of sensitiv-
ity has but small effect on the range of
the instrument since a signal-to-noise
ratio improvement of forty or fifty times
is needed to inercase the range signifi-
cantly. Other faetors, howevcer, enter the
picture and arc peculiar to the type of
circuitry employed,
Types of Locators

Metal locators may first be classified
as prospecting, industrial. or military
types, and then again divided according
to the principle of operation. The first

Miniacture speaker and microoammeter provide output indication.

Interior of the metal locator.

with the speaker. The search oscillator,

The two metal
the box into three equal compartments. The center compariment
houses the two mixer transistors, the audio output stage, and
the meter. The fixed oscillator shares the left compariment

F

By W. E. OSBORNE

Consulting Scientist, Autonetics Research Center

Design and construction of ultra-portable beat-frequency

instrument that weighs only 28 ounces with batteries and
includes both loudspeaker and output-meter indication.

type uses a lightweight, highly portable
transmitter (at frequencies ranging
upward from around 50 kc.), in which
the frequency is varied by any metal
within the usable field of the search
coil. A meter and/or headphones records
this variation,

The second type is the more ex-
pensive  combination of transmitter
receiver with its heavier current
requirements and larger proportions of
weight and size, Signal-to-noise ratio is
most important in this tvpe, as well as
minimum direct leakage of signat be-
tween transmitter and receiver.

The third category, the beat-frequen-
cy type. can posscss a sensitivity at least
equal to any other in its elass if properly
designed. The limiting factor here is
usually “pulling” of the two oscillators
at the mixer stage, but a little care will
prevent this, and maximum sensitivity
attained by operating slightly to one
side (1-3 cps) of zero-beat.

Finally, we have the vehicle-mounted
types (truck or airplane), which may

shields divide | 2

be either transmitter/receivers (pulsed
or ¢.w.), or permalloy-strip magnetom-
eter detector/amplifiers, in which the
magnetic field of the earth in any lo-
cation is measured, cancelled out by an
opposing field, and any increase due to
the presence of metal then recorded.
Hydvogen-bottle and other types of
magnetometers are also utilized occa-
sionally.

In still another class. not placed in the
above four categories beeause of limited
range and lessening use. are the mag-
netic-bridge types operating at audio
frequencies and formerly popular as
mine-deteetors and pipe locators.

The beal-frequencey tyvpe of metal
locator is described here. It is ulira-
portable with ease dimensions of only
3”7 x 3" x 2% " high, weighs but 28 ounces
including batteries, is 100 per-cent iran-
ststorized, and includes both loudspeak-
er and meter indieation. The search coil
is not ineluded in the weight given as
this will vary with the type of pole used.
It should be under two pounds. The bat-

the botteries, and

the potentiometer for frequency adjustment are at the right.
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teries, which are small No. 912 penlite
cells, may be dispensed with if desired
and solar cells substituted. These can
he attached to the top and sides of the
metal box. The schematic and parts list
are given in Fig. 1.

Search Coil

The search-coil is hand-wound, The
author stripped the wire from an old
flat (and oval-shaped) antenna board
that had formerly belonged to a small
radio receiver. In the slots thus exposed
is wound. in basket-weave fashion, 100
turns of No. 24 s.c.e. wire. It may he
necessary to lengthen the slots,

The dimensions of the inside turn
are 3" x 513" and of the outside turn
813" x 9%” Leads of approximately
one foot are left at each end. The search
coil is then doped and placed hetween
two pieces of plywood. cut to the same
shape with an extra '4” to sparc all
around. Two thin wood screws near the
center of the coil hold the whole assem-
bly together. The leads are. of course,
brought to the top side through suit-
able small holes. Mount a swivelled pole
{about six-feet long) with wooden
blocks as shown in the photo (right).
along with a coaxial receptacle to which
the coil leads are attached. The inside
turn goes to the coaxial frame and is,
therefore. “ground.” The inductance of
the coil is approximately 2% milli-
henrys.

Cut about four feet of medium-size
coaxial cable and solder a coax plug to
each end, with the cable shielding at-
tached to the frame of each plug. After
screwing one end to the search pole
receptacle, tape the cable to the pole in
two or three places.

Circuit & Construction

Five transistors, type 2N188A. were
used in the instrument. As alternatives,
2N524’s will operate without noticeable
change in performance. It so happens
that in the author's locator an extra
transistor of the power variety (2N256)
is also mounted. This was used initially
as the variable or search oscillator in
an ecffort to increase range by more
power. However, the difference was
quite small, due mainly to the fact that
the efficiency of such a power transistor
is extremely low at the 100-ke. operat-
ing frequency of this unit.

Use sockets for the transistors to
avoid heat damage from soldering. Cut
two metal shields. with mounting
flanges, to divide the bhox into three
equal compartments. The center com-
partment houses the two mixer tran-
sistors, the audio output stage. and the
100-za. meter. The oscillators are widely
separated, one at each end of the box,
to minimize locking or pulling. The one-
inch speaker shares the compartment
housing the fixed oscillator and its tank
coil, while at the other end the search
oscillator, whose only inductance is the
search coil outside, is installed with its
associated potentiometer for frequency
compensation. The fixed oscillator coil
used by the author was a 4-mhy. low-
loss r.f. choke on a ceramic former,
taken from an old surplus transmitter.

March, 1962

However. this is not at all critical and
a standard 5-mhy. r.f. choke may bhe
used by siripping off turns (usually
about 10‘, of the 1otal) until resonance
is ohtained with the capacitance values
shown.

Colpitts oscillators are used, thus
achieving efficiency and stability with
only two wires to the search coil. Fre-
quency adjustment of the search oscil-
lator is made with the 2000-ohm po-
tentiometer, rather than with a variable
capacitor. Trimming of the fixed oscil-
lator frequency is made initially with
a screwdriver-adjusted 15-90 uuf. ca-
pacitor and rarely needs further adjust-
ment. This trimmer can be eliminated
if necessary. provided the 470-upf. fixed
capacitor (C.} that is used with the

For details on the construction of the
search coil, shown here, refer to text.

tuned-circuit coil L. is increased to 560
,uuf.

The mixer and output stages should
be wired first as a sub-assembly on a
dielectric board. Bring in the two oscil-
lator leads (to the two mixer tran-
sistors)} from opposite sides of the board
and separate these transistors. If there
is any appreciable length (over one
inch) of input lead to each mixer inside
the center compartment, the leads
should be shielded.

The use of two transistors for mixing
was adopted after tests of “pulling”
with only one transistor., The present
arrangement is a modified doubler cir-
cuit which with separately biased emit-
ters would double two identical input
frequencies. However, we modify this
for mixing by a common-emitter load
and retain the parallel collectors of this
doubler. The modification helps some-
what when holding the oscillators close
to zero-beat. The output choke (a 25-
mhy. Miller #7157 unit) and its associ-
ated capacitors are quite important in
the bypassing of unwanted signal fre-
guencies.

Miniature holders of the strip type
were used for the small flashlight cells
and these were placed (in two sections
of four each) in the search-oscillator
compartment. The 0-100 pa. meter is
optional and this. together with its diode
and 100.000-ohm resistor, may be elim-
inated if so desired. An 4Argonne AR-135
output transformer, together with a 1-
inch speaker of the same brand, was
used but any standard transformer type
with a primary impedance of around

Fig. 1. Complete schematic of the transistorized beat-frequency metal locator.
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R 2000 phm pot, with switch 8,
("“Freg. Adj.}

R: R 2000 ohm, '3 w, res.

R -1000 ohm, Vi w. res.

R Ro. Ry 10000 ahm, V3 w, res.
R, R:. R 100,000 ok, V3 10, res,
Ray Rii 22008 ohm. 'y w. res.

Ro—15.000 ok, ¥y w0, res.

Roy—1200 abm. Vi tw. res.

R 22600 ok, 17 w. res.

R 3600 abhm, 17 w. res.

R 1000100 ahm, Yy w. res. (optional.
see text)

C. (. C M pf. dise ceramic capaciter

C:, v 3 pf. disc ceramic copacitor

Ci—.0025 puf. disc ceramic capacitor

C: W5 pf. dise cernmic capacitor

Co 30 pf. 15 v, elec. capacitor
C:o €~ 50 pf., 6 v, elec. capacitor
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C.— 470 puf. disc ceramic capocitor

15:90 ppf. trimmer capacitor

Cr~—M85 pf. disc ceramic capacitor

Li—2.5 mhy. search coil (see text)

L. 25 wmbhy. choke (J. W. Miller 2757
or equiv.)

L.—4 mhy. rf. choke (wmodified 5 mhy. unit,
see text)

M 0-10f pa. meter (optional, see text)

CR~ INI126A diode (aptional. sev text)

To—Output trans. 1000-4000 ahm pri., 1-3 ohn
sec. (Argonne AR-I3S or eguiv.}

S Noposia. switek (on R

Sphr.- Teinch speaker (see text)

Bi—12-v. battery (8§ 1.5 vult pentite cells,
see text)

V. Vo P 1, v
text for alternate}

AN 188 transistor {see
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1000-4000 ohms and a secondary of 1-3 |
ohms may bhe substituted for the oncs|
used by the author.

Adjustment & Operation

Write TODAY for NEW
FREE! Brl-\ReGAIN CATI:I.OG!

With the wiring completed and bat- |
teries installed, connect the search coil

EXF A
BC-640 VHF AM RADIO *rm\usmnsn

to the other coax receptacle, which 1ot L 010 TR AITTER
i )ll 13 ] oulpul. Exco L.
\shnulrl be on the search end of the box. } T s240.50
. ‘I’ED UHF AmM RADIO TRANSMITTER 1. W
Switch on and rotate the p()t for an o i Moo Excellent condisi S35 G0
| audio signal, which should go down to T 182 (U TELEPHONE CONVERTER: New ™ '

g
I!C 669 MARINE TRANSCEIVER: 50 W. \M
niil] kxand S 89.50

AN/GRC 28 RADNJ SET
i1y byl it aru gvail il write
and tell us your n:-eds l [ |I - I

AN/GSA. G CHESY SH GROUP

Here!s What you want | zero ahout the middle of the scale. Trim-

| ming of the fixed oscillator may be
to know about necessary. If there is no output, the

oscillator frequencies may he too far

f Latest moael. lirainl sow . Frice e st
| apart and each one should be checked —Anc 34 UWF mmscgwm
at around 100 ke. with an audio gen- g Excellent ‘““é";'L“L”"Ns"'ES nAD;I; sér 3895:00
erator and oscilloscope. The coils them- 1.5-12 Mc. 12, 24 v DC or AC
povcer auprily e |I| Io l(c o1 Lo
amd like hew. Ih |<I_y to go! With 12
V. POWER SUPPLY ...... $150.00

Wl'" POWER SUPPLV OTHER THAN 12
oLT $195.00
Ea i) \u] pl) MWorlte 1 nodiarelyt

BC-375 100 W, TRANSMITTER
Idcal Ior domcstic use. as well as cxport marine
and mohile! Fii-): 20 ke, wWille  Jarvigur
mlll! qu'( UW oo M \\ l\hlll ni 514 95

PE 13 BVNAMDTO“ FOR ABOVE
1

i |
[RITHTEA .h- ..Iln uliering hase Lake

selves, the tuning capacitor, and the
ElE TR N self-capacity of the coaxial cable are
the items involved. A slight change in

tuning capacitor value (the smaller

' capacitor of the two across each coil)
¢ will usually be sufficient. Tune the two

oscillators to the same frequency, with I mmc umm m scisi 3" mn o
- - all commonly used types; | the pot at center scale. The actual fre- - e e S ,;_',,3
l- P T n ulil re I. ! W ]

. H . | quency may be anywhere in the range
how they work; how applied; from 80 ke. 1o 110 ke. When tests are “YEST EQUIPMENT SPECIALS

BChZZI FnEQUENCV METER: 1.0t

w T . . 74.50

where and hY' complete, seal up the search coil with s i AL Ky NEHAOSCOPE: Exctivnt’ | [ 99,50
. . AN ARN.6 BENCH TEST MOCK UP: Bransi

Here. just ofl pross. is a practical guide 1o basic | plastic wood, apply waterproof stain, w 99.50

clectronic contials written specilically for me- | and fasten the box housing the circuits 75-403A/U UWF SIGNAL GENERATOR

chanical amd dlectical engineers, technicizns, | 2 e O e o et 1k 389500

AN/USM-24 §YNC“RESCDPE

Latest mil, radio and radar sCOPe. M. hy
Wl Ll heeked aind guar. I‘(l 1. $295.00

servicemen, ete. who find this sort of specialized | to the p.()le, X .
knowledge incrvasingly important in theiv work, Practice is required for successful

le | g I 1 | 1§ . B .
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y. coil and ground. With the search coil TUBES! ALL NEW & GUARANTEED'

- . - 2C39WA ... Slimn 250

A Quick Guide to Methods, Components, a“rayr fmm all known metal. but only desa ...l BBl gggg" 3;“

Equipment and Applications a few inches above ground, tune for the 4x2508 : s298 i

lowest audible frequency, which will al1000a’ 1T 717 78i00  6AS7E 1,20

Starting  with  growth, " . .
background and trends of be a deep “growl.” Move the search coil
fl‘.ﬁ‘:ﬁﬂf“"E;fé’i‘é”‘l'ﬁ:’nggj slowly and evenly across the ground.
TRIAL ELECTRONIC |Metal is indicated by a change in the

CONTROLS progresses R A . g _
through . elear. tomesse des audible note, either up or down, de

WANTED! EQUIP. WANTED!
We urgently need: ai BC-610 Transmitter.
b) TS-174/U Freguira: Meter =) B s
W) TUTES @) 616, VI 1RC T We Ty bilgherar
pebees bt coutry, Wit base Yo

scriptions of control com- | Pending on the ferrous or non-ferrous rlv-zsln‘tc“s z“M:rlma. AIRCRAFT RECVA. =

ponents, how they work and | natyre of the metal. and also upon which @ S ER: 1ia Mr, Eveello) 558

how applied. B S S o g e Thin tom s 1a el it 1] ]

Includes details on commonly used types of |Side of zero-beat the coil is tuned. The € Mo et comil Buectiont by 73
Transducers, Indicators, Recorders, Controllers | meter should also rise or fall with the ~—Da 50 W, AM TRANSMITTER
d TDQ 50 W, R ITTE

and Actuators. The section on synchros alone is P - . . - ) i, -

worth the full price of the hook. A section on elec- | Variation, but this is not so readily de- - e ..:.~ :.'t--'.'n i

tronic measuring of physical characteristics covers i 8 15 v ¥, SRUFGOIS VRN

acceleration, altitude, color, density, dew-point “‘ECtable as the audible change heard fcieasans ol mnd, Séndattonid $95.00

measurement. displacement. flow. humiditv, length, from the speaker. Govt. Recond, & Crated $175.00

COLLINS MBF TRANSCEIVER

level, moisture content, pressure, speed, sound, The range of the instrument varies, Frea.: 60-80 Mc. 1 W. ouiput. AN, Cangilele ,..u

viscosity and many more.

Finnll‘ly, you get examples of electronic control | Of Course, with the size of the metal ‘\"':'l.(‘"l";:“:"";u:_*;:l"" '""'{'J ,‘('):':'0'“ id'g 95
at work in such diverse applications as thickness 3 i B. 10 or 11 mmriers. it 5 g
gauging: flaw detection: cleaning, weighing and objects but as an example, a nickel ATl oridors FOHR Las Anweles. 236 dopeain ro.

wuired AU Items subdect 10 prior sale. NOTE
MINIMUM ORDER $3.00. WRITE TO DEPT. R,

COlUMBlA ELECTRONICS

4365 WEST PICO BLWD. LOS ARGELES 19, CALIF,

welding. Typical control systems as applied to | has been found in three feet of dry

paper making are described in detail to illustrate i i i
modern control processes in general. Here, you soil. A small piece of ferrous metal will

learn how electronic control is applied to flow increase the search coil inductance and

measurement, water sterilization, bearing tempera- . X i
Tures, P measurements, paper  edge  comerol, decngase the f‘lequency, It is therefore
moisture content, tension, basis weight and other possible to calibrate for ferrous or non-

factors involved in a fully automated system, > i i
Written by Jacob H. Ruiter, Jr. and R. Gordon ferrous met.als by chECklng “.’lth known
Murphy, 320 pages, 290 illustrations. Price $8.50. metals agalnSt a given settmg of the

10 DAY FREZ TRIAL frequency dial. T
I — e —— While this circuit is fairly stabhle, re-
| Dent. RN.32. Technical D £623900 firements could be added for increasec ERING
ept. -32, Technico ivision i1 off = H
| HOLT, RINERART & WINSTOM. INC. st;_lbl]lty. Batteries are much be_ller in ENGINE I
383 Madison Ave., New York 17, N.Y. this respect than solar cells and insula- | E=¥ed]3 [+

Send new 320-page BASIC INDUSTRIAL ELEC. | | tion of the metal box will help protect
TRONWIC CONTROLS (=709857) mznual for 10-day the transistors from temperature ef-

FREE examination. If | decide to keep book, 1 q . =

will then send vou $8.50 in full payment pius post. | | TCC1S. Oscnllam} base resistors of the
?;?dv” ng', 1 wil rer:rn book and owe nothing. negative-coefficient variety would be a| B.5. degree - 36 mos. B.E. deEree - fz'l mos.
E! Send $8.50 with order and we ray posta. e, Accelerated year-round prokram prepares for early
Same 10-dav return Privilege with money refunded). refinement as would the use of the| cmpioyment 'in liclds of Science and Enfincerinic

a Q Ang . q S Regular 4-year program for B.S. Degree completed

more e,}pensne transistors of the sili in 36 months. special enginecring degree profram

Name. ccn variety. in 27. Classes start - March, June, July, September.
- s I January. Quality eduration. Graduates employed

By and large, hO\VEVEI‘, the circuit as from conast to coast. Government approved for vet-

. . . . A eran training. Students from 50 states. 40 countries.
miven provides a practical, inexpensive, | 20 buildings: dorms. gym. Campus. Save time and

: . ey. Earn board while studying. Write f talog
Al i GHR and dependable little instrument that | and complete information . o 1o [oF SO0
OUTSIDE U.5.A.—Price $9.00 cash with order. 10. | | Will be fun to have along on any camp- | 832 £ asrEl St ton Set 2 s

Aav return privitege with money refunded. ing trip and prove a useful accessor
H Above offer expires Dec. 15, 1942 = p @ p " l ¢ Ay Hnln"“ TEEHHIEA EULLEE

on an “expedition.
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U.S. ELECTRONIC EXPORTS'
RISE IN 1961

Mo:? categories included
in 339, rise; phonos down.

CCORDING to figures compiled by

the U. S. Department of Commerce
and released by the DBusiness and De-
fense Services Administration, exports
of electronic products {rom the United
States increased hv 33 per-cent during
the first nine months of 1961 over a
similar period in 1960. The 1961 nine-
month exports totaled $137.4 million
reflecting increased sales of electronic
computers and test equipment to Japan
and Western Europe and substantial
gains in exports of elecironic compo-
nents.

Shipments of crystal diodes and tran-
sistor's increased from $11.7 million to
$14.8 million. France and Canada were
the principal markets, their purchases
approximating 83 million ecach.

Exports of TV pictwre tubes went
from $13.9 million to $15.3 million, Ar-
gentina taking $4.9 million and West
Germany $24 million. Receiving tube
shipments increased from $10.2 million
o $12.3 million.

There were also appreciable increases
in shipments of ecapacitors, trans-
formers. resistors, and miscellancous
components and accessories,

During January-September 1961, the
Latin American Republics and Canada
were the principal markets for US.
expaorts of television reeecivers and chas-
sis. Of the total exports of television
receivers valued at $11.5 million, ex-
ports to Venczuela amounted to $3.5
million and to Canada $2.1 million.
Shipments of television receiver chassis
to all countries were valued at $8 mil-
lion. those to Argentina amounting to
$4.5 million. During the entire vear of
1960, exports of television chassis to-
taled less than $4 million.

Exports of phonograph records de-
clined substantiallv-—from $7.8 million
in the first nine months of 1960 10 $5.7
million in the first nine months of 1961 ;
exports of phonographs and parts also
registered a decline-—frrom $15.1 million
to $14.5 miltion. The leading market for
coin-operated phonographs was West
Germany, which accounted for $2.9 mil-
lion of the U.S. total exports of $9.5
million.

U.S. cicctronic products are shipped
throughout the free world. However,
during the first six months of 1961.
shipiments to 10 countries accounted for
73 per-cent (8147.8 million) of the total
exports to all countries valued at $201.9
million exclusive aof “special categor:
items for which data on couniries of
deslination are not available.

These top ten markels were : Canada.
836.8 million: West Germany, $20.0 mil-
lion; France, $14.7 million; Japan. $14.6
million; Argentina, S14.4 million:
United Kingdom, $11.0 million: Italy.
$10.7 million: Venezuela, $9.8 million:
Netherlands. $8.2 million; and Mexico,
$7.6 million. Al
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UNIQUE
BUSINESS SECTION

Here's the money-saving in-
formation you need to help
you buy and use test equip-
ment to best advantage:

® Prorating Your Equipment for
Tax Deductions

* When Should You Buy New
Equipment

e Kit or Factory-Wired—How
to Decide

e He Owns a TV Shop—On
Wheels!

SPECIAL! TEST EQUIPMENT
BUYER'S GUIDE
Lists complete specifications for
virtually every instrument avail-
abile through parts distributors
especially planned to help you
choose just the instruments you
need in your work. Instrumentsare
listed by category with informa-
tive tips preceding each group.
HERE'S YOUR TEST EQUIPMENT

BUYING GUIDE IN ONE
CONVENIENT VOLUME!

W 16-PAGE -
BOOK SECTION
Gives you all the facts you i
need to take the guesswork i
out of using signal genera- i
tors—written by Beb I
Middleton, the dean of test :
equipment authorities, 1

YOU GETALL THE FACTS! ha o o ovite s st iy e 3

HOWARD W.SAMS & CO., INC.

L5 1962
lest Equipment Annual

the most complete,
avthoritative guide ever
published on the practical
application of test equipment

g 132 Pages
- \ Over 100 (llustrations
-

i h ful
) ‘-ﬁ,;ﬂ. the most useful, prac-
..-';.::.‘w"',w = tical, time-saving in-
"‘:-““,. i formation on test
F 2 equipment ever to
et -— appear in a single

volume!

~— FACT-PACKED FEATURES!

So easy to understand —here’s

the help you need to increase

your servicing know-how .. .here

are the latest techniques developed
by the experts for your benefit.

H Partial List of Contents:

¢« How to Get More Mileage From Your
+ VOM and VIVM .« How to Interpret
Tube Tester Readings « Using a Scope
. Effectively « Circuit Analyzers Cut
Troubleshooting Time « Choosing Your
Color TV Equipment « Making Two-
Way Transmitter Measurements « Us-
. ing Component Testers and Substi-
tutors to Advantage « The Versatility
of Pulse Generators « Using and Un-
derstanding Probes « Radiation Detec-

tion and Measurements « Transistor
Testers—What They Do and How They
Do It.

DON'T MI5S THE 1962 TEST EQUIP-
. MENT ANNUAL—it's packed with lab-
proved test equipment information and
latest servicing techniques to make
your work easier, more profitable’

. ORDER YOUR COPY TODAY

Order from your local parts distributar, or l
mail to Howeard W. Sams & Ca,, Inc. Dept. 5.CC2 l
1720 E. 38th St., Indianapolis 4, Ind. l
Please send me copylies) of "Test Equip ment Annuul"l
My {check) (money-order) for § enclosed. I
Name l
Address i
City._ - ___Zone State A__:
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The proven efficiency of Shake-
speare’s space wound cail and
air core it's all molded into
this shapely 4° CB whip of white
fiberglass that looks and mounts
like o handsome car radio an-
tenna -Use for both purposes
by adding your own antenna
coupler.) Unit includes whip, ad-
justoble cowl mount and cable.

STYLE 156-1,
with 54

STYLE 156-2
with 9' coble = $10.95

cable — $10.50

THE S5WITCH
4-ft. looded whip
with odjustable

cowl mount
for 27 MC Citizens
Band

— |wﬂ1.'!. ruggn-ﬂ'.

SHakespeare

comstruction
makes it 1o
keem ond
you con bend it
tips=io=bukp!

Wirite for
FREE CB
biterabure

COLUMBIA PRODLUCTS co.
Subsidiary of Shokeipeare Compony

Columbila, Souih Carolins

engineeting degree in 27 mos.

Become an Electeonics Engineer. College graduates
cnjoy higher income . . . sure advancement. Major
corporations visit us regularly (o inteeview and em-
ploy schiors. B ICHELGOR O SCIENCE PEGREE
IN 27 MONFHS i Elecrrical  (Electronics  or
Power muajory, Acronautical, Choemical, Mechan-
ical, Civil Ingineering, IN 36 MONTHS a B.S.
Degree in Business Administration, Small classes.
Campus, New doems, Lew costs, Ener June, Sepr.,
Jan., Mur, Founded 1884,
Wire 1. U, McCathy fur Catulog and
Yoaur Caweer in Engineering aud Comi-
——smioree’ Book,

TRI-STATE COLLEGE

bt ] 632 College Avenue * Angola, Ind.

NOTHER pin goes into place on the
figurative map maintained by li-
| censing advocates, It covers the dot
identified as South Bend, Indiana. A
local ordinance requiring TV service
technicians and antenna installers to be
licensed and controlled by a newly cre-
aled Division of TV Inspection passed
the city council by a vote of 7 to 2. The
| position of chief TV inspector has been
set up to enforce the law and investi-
gate all complaints, He must be a quali-
fied technician with at least five vears'
experience. Two technicians appointed
by the mayor will be on the examining
hoard, which will also include three
members appointed by the city council :
an antenna instatler, a retailer of TV
sets, and a lavman,

A grandfather clause permits all per-
sons of good character and habits who
have been working in TV service in the
city for at least one year prior to enact-
ment to obtain licenses without exam-
ination. Excluded from control are hams
and set owners repairing their own
cquipment for their own use. Appren-
tices not qualified for licenses, if they
are registered, can perform work under
the supervision of licensed technicians.
Fines up to 8300 are provided for viola-
tions.

“Failure” Pays Off

Those elsewhere who have laborved
| tong and apparently without success for
licensing may take encouragement from
this development twice over. In one
sense, any new legislation of this kind
increases the probability of passing a
law in any other place where it does not
already exist. In another sense. the spe-
cific circumstances of the South Bend
move underscore an interesting moral.
The local service group, ARTS of St.
Joseph Valley, had striven vainly for a
licensing bill in the past—scarcely an
unusual experience. However, these
“unsuccessful” efforts appear to have
made an impact. A member of the South
Bend council introduced the ordinance
recently on his own initiative, taking
| ARTS members quite by surprise. (See
this space last month, page 70.) Before
there was much time for turning
around, the ordinance had passed by the
substantial majority noted carlier.
Surely this could not have happened
without previous “‘failure.”

The state-wide group, Indiana Flec-
tronic Service Association. hopes that
the local gain will seive as a wedge in

| its continuing drive for such legistation
that will cover the entire state,
| Bouncing back for another

license

www americanradiohistorv. com

bout are interested service groups in
New York State. Last year's bill. which
failed to pass, nevertheless made his-
tory. It was the first of its kind in the
state ever to have becn reported out of
committee. In addition, it was passed by
the state senate. However, it couldn't
get through the assembly.

The bill's couwrse did accomplish some-
thing important, its advocates feel: it
showed where the opposition lay. A
pocket of resistance in the area of New
York City became evident. Pro-license
forces have been concentrating their ef-
forts on the recalcitrant lawmakers,
aiming for passage in the current soes-
ston. Conferences with the latter legis-
lators indicate that some of them may
reconsider their stands.

Advertising Supervision

In common with many other places.
the Los Angeles area has been plagued
with “bait"” advertising of TV service.
Caught up in the problem, the "Los An-
geles Times” has clected to submit all
advertising pertaining to radio and TV
service to the local Better Business Bu-
reau for investigation of the firms in-
volved and approval of copy. The Cali-
fornia State FElectronics Association has
been working for this type of protection
for some time.

The move falls into a growing pattern
that includes the handling of copy for
“vellow pages” advertising in many
places. The latter type. in fact. has been
the subject of a legal test. A service out-
let in Kansas City. Mo.. sought to force
the Southwestern Bell Telephone Co. to
accept copy for the classified directory
that included the word “free” or claims
that “you pay nothing” if no tubes are
necded. The right of the phone company
to restrict copy was upheld.

More on Industry Liaison

Allen Roberts (TSA of Delaware Val-
ley), as quoted in this space in our Jan-
uary issue, page 70, had mixed feelings
about the All Industry Conference or-
ganized, in part, to iron out conflicts
within the industry and also to provide
a united voice for representing mutual
interests. He endorsed the principle in-
volved wholcheartedly but felt that it
was unfair that all of independent serv-
ice should be represented by NATESA
alone,

Additional information throws a
somewhat different light on the matter.
Independent service is heing represented
by four individuals. only one of whom
(Frank J. Moch) has any connection
with NATESA., Other principals are

ELECTRONICS WORLD
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lrom the east and the west, apparentl;
to provide a broadly representative base.
Adding more spokesmen for service
would untfairly weight representation
by that segment of the industry.

Association Boosts Business

Collective promotional elforts to aid
its members on the part ol a service
group are not new. Advertising under |
the association name in the yellow
pages, in newspapers. and on TV has
been tried before, usually with good re- |
sults. TESA of Greater Kansas City,
however. has come up with a new|
wrinkle. To recover income being lost
due to the sag in tube sales by service
shops and 10 cement customer iela-
tionships in general, this group is spon-
soring a drawing based on a give-away
of over 82000 in TV. hi-fi, and transistor
radio sets. records. and other merchan- |
dise contributed by TESA members.

Entries are being circulated by mail,
by handbill distribution, and through
service shops directly 1o customers. En-
trics also carry messages conecerning
tube salcs. customer service, and TIKSA
aims, cthics. and membership lists,

Supermarket Give-Aways |

TV retail and serviee outlets in In-
dianapolis, Pittsburgh. and other metro- |
politan centers are up in arms over
another tvpe of give-away. which ap-
pears to be a growing fad. Grocery
chain stores are offering appliances, in-
cluding TV sets and other electronice |
merchandise. as premiums. To get a
“free” TV set. a houscwife must keep
and accumulate the register fapes or |
receipts issuccd by the food store until
she has the tofal ammount specified for
the receiver o1 other premium  she
wishes. In a typical offer. she must buy
$1732 worth of groceries for a TV set.

Those who sell the sets in what used |
to be the normal way are understand- |
ably agitated. Concern by those who
service onlv is also legitimate. Fven
though the customer is actually paving
for the sect in concealed food mark-ups
(an acl by General Electric on this gim-
mick points out that nobody. but no-
body, can give anything away), the
concept of the “free” set has unfor-
tunate effects on the customer. How
much would vou be willing to pay for
service on something vou gotl lor noth-
ing? If the fad goes far enough. it
might encourage the manufacture of
cheapened sets, which further exacer-
bates service problems.

However, we (eel that the register-
check gimmick is likely to hurt the
participating set maker more than re-
tail and secrvice people. After all, the
scheme is not likely to have much more
effect than premium plans based on
stamps. It is simply a variation thai
cuts out the middle-man who sells the
stamps. Considering the normal rate of
food consumption, sets reaching the
public through these plans can only be
a small per-cent ol those sold normally.
But the set makers involved have al-
ready begun 1o suffer because their
regular dealers. incensed over the ‘‘be-
traval,” are dropping these lines. A
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TOP VALUES
IN POWER
AND HAND
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SYSTEMS &
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' BURSTEIN-APPLEBEE CO. Dcpi. EwW
1012-14 McGee 51., Kansas City 6, Mo.

[] Rush me New 1962 8-A Cotalog No. 621

¥

BURSYEIN-APPLEBEE CcOo.

RUSH COUPON I
ropﬂy! iy . __STATE___

NEW...TYMETER GRADINETIC®

DIGITAL CI.OCKS

« FRONT PANEL MOUNT o DESK OR BENCH USE
« DIGITS RESETTABLE INDIVIDUALLY
COMPLETE LINE OF
¢ 12 and 24 HOUR READ-OUT CLOCKS
* ELAPSED TIMERS e TIME COMPUTERS
® COUNT DOWN TIMERS

Write for Catalog on Complete
Line Showing Specifications

ELECTRONIC TIMING DIVISION

7249 FRANKSTOWN AVE. PHITTSBURGH 8, PA. FRemont 1-4200
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WI0R98083

“When does my subscription expire?”
This question is often asked of us by subscribers to Elec-
tronics World. You can check the expiration date of your
own subscription by reading the code line on the mailing

label of Electronics World as follows:

W= Electronics World

90—The month and year in which your subscription
started—in this case, Sept., 1960.

R980-

- (Filing instructions for our use only)

83=The month and year in which your subscription
will expire—in this case, Aug., 1963,
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Late model 2-way radio equipment.
State price, condition, quantity.
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Phone PR 3-7550
Write for new 1962 Cataiog

R e e

9?2

T e L L N N N F R RS

=N F N N N NE

MOBILE; |
RADIOS !

STROMBERG
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64 WATT

STEREO AMPLIFIER SALE
REGULAR McGEE'S
$199.50
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PRICE

Purchise .\.
attx per cha ).
Amplifier, Madel ASR-NRi T e an ||u re s In
Al value. ™Made to sell at $200.00. McGee
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SPECIFICATIONS

The StromberZ-Carlson ASR-8B0 Is one of the most
powerful geeres ampliticrs avallable at any price.
Designed with the flexibility of a recording studio
control panel, each channel bas individual tone con.
trols and professignal mixer-type separate volumc
controls which operate in conjunclion with the master
gain control. Specially engincered output transformers
utllize massive, grain oriented steel cores for ex-
ceptionally good 10w freQuency power handling with
minimum dlgtorNon in ra'lng the ASR-B80 a leading
test laboratory reported "'A picasant surprise came In
mceasuring the power output of the ASR-880. Each
channel delivered 30 watts at 2 harmonic distor-
tion, or 48 watts at 1'!. distortion, This Is unusual
in _an amplifier rated at 32 w,
0.6 or 0.7 millivolts at the phono inputs will drive
the amplitier to 10 watts output per channel, At
aormal  galn sotﬂnss of the unit the hum level is
hetter than 70 db helow 10 watts even on phono
input. This Is completely Inaudible. The ASR-880
has a4 rare combination of very high gain and very
{ow hum. The amplifier has a number of special
teatures Such as center channel output and a very
ettective channel-balancing system, as weill as the
usval sterco functions tound in all good amplitiers. '
Sensitivity: Tuner, 0.2V; Magnetic Phono, ZSMV.
Ceramic Phono, 0.4V, InPut imbedance: runer Aux.,
1 megohm: Magnetic Phono. "IK ohm;  Ceramic
4

Phono Tape, 2.2 utp!

8 and 16 ohms on both channels and 8,
across 4 ohm taps on center speaker, Migh imped-
ance owtput for tape rccorder, Tone control range:
Bass (50 cpst nlus or mlnm 17 dbi Trehle (20kc)
plus or minus db. wo AC pm\ver ocnlets one
switched. Overatl slle IJl/: 8" High

deen. Tuhes: 4.7355, 2-7199, 4 ECC 83'5 Gold ll sh
metal tront panecl wlth gold color unob:

WRITE FOR McGEE'S 1962, 176 PAGE CATALOG
McGEE RADIO CO,
1901 McGee St., Kansas City 8, Missouri
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VOLTMETER

FIELD-STRENGTH

ADAPTER

By JAMES E. FREDERICK, JR.

Add a crystal diode to o
service instrument to read
output from mobile rigs.

HERE are a4 number of articles cov-

ering the construction of field-
strength meters for mobile transmitters
but here is a method which has proven
just as satistactory as more elaborate
meters yvet requires only the addition
of a crystal diede {o any voltmeter or
Vv.0.m.

The diode is connected from the nega-
tive terminal of the voltmeter at the
test lead jack to the end of the positive
test procd. The positive test lead serves
as the r.f. pickup loop and the negative
test fead serves as a counterpoise

An additional pin jack may be
mounted in the meter in which case the
diode is installed internally from the
added jack to the negative test-lead
jack. The prod on the positive test lead
is plugged into the additional jack for
field-strength measurements, Polarity
must be observed when installing the
dioce. The cathode connects to the addi-
tional pin jack and the anode connccts
to the negative test-lead jack inside the
meter. The diode may he any general-
purpose t1ype, such as a 1N34 orr CK705.
The sensitivity of the unit may be varied
by switching to different d.c. ranges on
the v.om.

This system has been in use [or a
number of months for obtaining maxi-
mum output from mobile communica-
tions transmitiers and has proven satis-
factory. Useful readings can he obtained
from a few feet to 50 feet or more, de-
pending on the orientation of the pickup
loop.

POSITIVE LEAD USED AS PICKUP
LOCP FOR R.F. (HELD IN CIRCLE FOR
MAXIMUM PICKUPI

ADDED_— i"."‘"‘“"‘m’ """" b
JACK ¥
ADDED INSIOE METER

COUNYEHPOISE¢

ELECTRONICS WORLD
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Britain's Radiotelescopes
(Continued from page 41)

long 1430-foot array stretching away into
the distance is highly impressive to the
visitor, it was erccted for a small fraction
of the cost of a comparable parabolie re-
flector. Since the small section has to be
moved daily, it requires 23 days to com-
plete the observations on a single 4-de-
gree strip of sky. Admittedly, the signal-
to-noise ratio is much worse than if the
full-sized  equivalent array could be
built, but this is not as important as it
might scem for this application, The
teclmigue of aperture synthesis wonld
not, of course, be suitable for space com-
munications or satellite work which nor-
mally call for a steerable radiotelescope.
Also, for most accurate results, propaga-
tion characteristics  should not vary
greatly throughout the evcle of observa-
tions,

To obtain full information on a single
4-degree strip of sky, some quarter-mil-
lion separate calenlations have to be
made, Fortunately, these can be done
on Edsac H—the clectronie computer at
Cambridge University. The output from
the radiometer—the term generally nsed
to deseribe a reeeciver used in radio
astronomy—is passed directly into a unit
which produces digital mumbers on a
pinched tape for the electronie computer.

The resulting data from the computer
cnables the radio astronomers to plot the
positions and intensitics of all radio
sources in the particular 4-degree strip
of sky. The entire process is then re-
peated on the next strip of skyv. Eventu-
ally the radio maps will cover the entire
visible skyv.

Since his atmouncement on the results
thus far achicved, Ryle has filed appli-
cation to build an even larger and more
accurate radiotelescope, costing a little
over onc-million  dollars—almost  twice
that of the original cost of the entire
observatory. At present, however, gov-
ernment cconomies are holding up this

work, but approval may be forthcoming, l You wo N!T

“Roval Radar” Radiotelescope

Another major radiotelescope observa- ! FI N n TH Is

tory, Britain's third, began operation
reeently to facilitate radio and  radar
rescarch in space and the upper atmos-
phere. Located at the Roval Radar Es-
tablishment—the  government's  official
radar research center near Malvern, Eng-
land, the total cost of the installation is
in the region of one-million dollars.

The new observatory was opened to
the technical press recently and  the
writer was able to inspeet this modern
installation too.

It comprises two twin mobile steerable
radiotelescopes with 82-foot  diameter
parabolic reflectors capable of operating
thronghout the range of 30-3000 mc.

Latest low-noise  technigques—incelnd-
ing parametric and maser amplificrs—
will be used in the radiometers, Each |
of the two mobile eabins is capable of
housing two high-power radar transinit-

ters as well as reeciving and other appa-
ratus. The entire structures are driven cu NTRUI-
electrically along T-shaped rail tracks
and Teveled by means of hyvdranlie jacks. UN ANY
The base line between the two telescopes
is thus continnously variable in direction nTH ER P. A.
and distance up to about 3000 fect.

The two 230-ton telescopes can be AM PI_IFI ER

operated independently or combined to

form an interferometer of high angular IN THls

discerimination. By taking readings with

the telescopes in different positions the PRICE

technique of aperture svithesis can be

used if needed. CI-Ass

This installation will work on defense
projects as well as being used for funda-
mental researeh, Tleading the team of
scientists working on this projecet is Dr.
1. S. ey who has been called the “father
of British radio astronomy.” He first be-
caine concerned with radio astronomy
when working on measures to protect
Britain during the V2 rocket attacks dur-
ing World War II. What's different? The anti-feedback position—

There is little doubt that before long which equalizes frequencies most sensitive to
we shall know mich more about how | generation of feedback “howl” without reduc-
the universe began. A ing articulation. This increases sound output
under difficult acoustical conditions by at

least 100%. And there’s plenty more that

Transistor Sales High Again in October makes the new Harman-Kardon COMMANDER

CCORDING 10 figures compiled by
the Electronic Indusiries Associa-
tion, o wotal of 18,232,530 1ransistors,
worth $24,018,037, were sold at the fae-
wory during Qetober, making that monih
second only 10 September in 1otal units

September sales hit the year’s record Series of public address amplifiers dmere"“-
total of 19,386,202 1ransistors, valued Features usually reserved for much costlier
at 827.220.2148. Cumulative sales during equipment are included: 25 & 70 volt and re-
the first 10 months of 1961 sood m corder outputs, fader/mixer and master vol-
151107230, or just a shade Imdl-r.52 ume controls, magnetic cartridge input, lock-
rmillion more units than were sald during ing covers, etc. Find out why sound men now

sold during 1961, the same periml in 1960. A use the COMMANDER Series for all their needs.
Factory Sales {units) Factory Sales (dollars) Write for detailed catalog. Commerical Sound

October 18,232,530 $ 24,018,037 Division, Harman-Kardon, Plainview, L.I., N.Y.

September 19,386,202 27,220,248 e -

August 17,130,732 25,075,714 . i

July 11,164,262 17,426,101 Send free detailed catalogs: Desk 3E

June 17,835,879 26,068,836 | Name_ |

May 15,065,055 25,033,132 - —

April 15,008,938 27,308,368 : Address _

March 15,129,273 29,815,291 I e

February 13,270,428 25,699,625 City e ______State H

January 12,183,931 22,955,167

Total to 10/31/61 154,407,230 $250,620,519 kardon

Total to 10/31/60 102,431,984 $248,144,156

March, 1962 93
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FREE Catalog

*. 5 OF THE WORLD’S FINEST
3 ELECTRONIC GOV'T
SURPLUS BARGAINS

AC POWER SUPPLIES
For SURPLUS EQUIPMENT

SELENIUM RECTIFIER POWER SUPPLY
—Operates from 110 Volt 60 cycle
with an output of 28 vOC 8 Amp.
Complete with Transformer. Sele-
nium Rectifier, Capacitor, Swilch,
| Line Fuse, Pilot Light, Quiput Ter-

minals, Wmng Diagram, Punched
Chassns etc Size 7x13x2”. STK c28vDCBA-wt.: 15 Ibs.
Prices: Kit of Parts: $14.00 Wired $18.85

BC-923 RECEIVER POWER SUPPLY —
Opcrates from 110 Volt 60 :ycle wnh an ouiput of 275
VDC 150 MA. & 12.6 VAC 4 Amps, Compicte with Trans-
mrmor Choke, Capacitor, swilcn Pllol Light, Line Fuse,

SU4G Tubc. Punchl-d t:'mssls3 w-rlng Dlagram etc. Size:
—We,

51 ox91L %L1
Prices: Kit of Parts $16.00 ered $20.95

R-77/ARC-3 RECEIVER POWER SUPPLY

DDI"rﬂfG‘s |r0m uo \Ioll 60 tycle with an output of 210

DC 12§ VAC 2 Amp. Complete with Trans-
lorml\r cnokr C1nlt|tor Switch, Pitot Light, Line Fuse.
SY3GT Tube, Fun:ned Chassis. wulng Diagram etc Size:

s usl,ul T PSR-77 ARC-3
ered 51995

14 .9
Prices: Kit of Parts: $15 00

POWER SUPPLIES available for other Surplus Equip-
ment, such as BC.603, BC-6832, ARB, BC-191. etc,
12-24 V. CONVERTER
PP-18/AR VIBRATOR POWER SUPPLY
12 VDC INPUT; 28 VDC QUTPUT @ 1.5 A

Uses 3 nitrogen-filled, hermetically sealed vu;mm. m-
put & output welt filtered for hum 8 hash ext, intet:
Ajrforte to nmran- ARC-5 &

Parallol for higher ou‘lnul Compiete wnn :on
noulng p gs snarg vibrato & mounting. Wt,.:

fhe Gve w B K B NEW: §7.95

Pricc
IF YOU MAVE NOT BEEN RECEIVING OUR FREE CATA-
LOG, SEND FOR IT TODAY—WITHOUT DELAY!

Address Dept. EW & All Prices are 0 lea Ohlo
Minimum Order $5.00 — 25 % Depo!n on Al C.0

FAIR RADIO SALES
2133 ELIDA RD. - Box 1103 - LIMA, OHIO

YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF HI-FI
COMPONENTS
FOR A SPECIAL
QUOTATION

WRITE FOR FREE
AUDIO DISCOUNT
CATALOG A-15

New low prices on amplifiers, tun-

ers, tape recorders, speakers, efc.
ELECTRONICS CO.
KEY 120 LIBERTY STREET
NEW YORK 6, N.Y.

94

HIGH-PRECISION
SOUND-SPEED
MEASUREMENTS

New Navy-developed velocimeter |
provides highly accurate data.f
| HHE U. S. Naval Ordnance Lubora-%
tory at \White Oak, Maryland has |
made the first comprehensive high-pre- |
cision measurements of the speed of
sound in sea water and compiied them |
into a standard reference guide useful
|f01‘ the study of underwater acoustics.
thermodynamics. and oceanography.
The tables take into aecount the effects
of salinity, temperature, and pressure
on sound velocity at all depths of over
99.8 per-eent of the world's oceans.

Recommended by the Navy's Hydro-
graphic Oflice as containing the most
comprehensive and accurate figures to
date, NOIL.'s sound velocity tables for
sea water are already in use at a num-l
ber of U, S, Navy installations and in|
some foreign countries. They are ex-
pected to eventually replace carlier
tables which are either based on theo- |
retical computation and known to be in
error by as much as ten feet per second,
or do not take into consideration the
effect of pressure on sound velocity in
sea water,

NOL performed its sound velocity |
measurements  inside the laboratory
with sea water colleeted from the Ber-
muda-Key West area where the ocean
is about the saltiest. This water was
divided into ecight samples which were
diluted to varying degrees with distilled
water to represent the entire range of
sea water in all the oceans of the world.
Pure distilled water was included in the

samples to bring the total number
tested to nine.
The actual veloeity measurements

were made in an NOL-developed veloce-
imeter which is a five-inch-long instru-
mented test chamber designed to con-
tain the water samples. A sending crys-
tal on one end of this device generated
|a 5-me. pulse which was transmitted
through each of the samples to a receiv-
ing c¢rystal on the opposite end of
the velocimeter, The velocity of the
| pulse was determined by recording the
length of time it took to traverse the
known distance between the crystals, In
this manner, a total of 747 measure- |
I ments was made in the nine samples at
15 temperatures representing the entive
spectrum of the ocean’s known temper-
ature range, and at 8 pressures from the
surface of the sea down to five miles.
Verification of the precision of NOL's
measured data and its final interpola-
tion into a table of comprehensive fig-
ures was aceomplished on an c¢lectronie
computer, The completed tables cover
the speed of sound in sea water where
salinity, temperature, and pressure vary
individually and eollectively, A
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Where...

can you get dozens of chal-
lenging and intriguing do-it-
yourself projects on:
Citizens Band

Stereo and Hi-Fi

Electronics around the
Home

Electronics in the Work-
shop

Short Wave Listening and
Ham Radio

Here’s

where...

~o22 ELECTRONIC
EXPERIMENTER'S

HAINDBOOK

NOW ON SALE

Pick up your copy at your
favorite newsstand or elec-

I tronic parts store. Costs

only $1.00.

Or send in this handy cou-
pon and we’ll forward your
copy.

Retail Sales Division
Ziff-Davis Publishing Company
One Park Avenue

New Yark 16, New York

|

|

|

|

I

i
Please send a copy of the 1962 ELECTRONIC |
EXPERIMENTER'S HANDBOOK. | enclose $1.00 i
and 10¢ to cover mailing and handling charges. |
(Canada and Foreign $1.25 plus 10¢ postage.) :
|

|

|

|

|

|

I

|

i

NAME
ADDRESS
cITy ZONE___ STATE ____

(add 3% sales tax if New York City resident)

ELECTRONICS WORLD
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INVITATION TO AUTHORS

Just as a reminder, the Editors of ELectron-

ics Worio are always interested in obtain-
ing outstanding manuscripts, for publica-
tion in this magazine, of interest to tech-

nicians in industry, radio, and television.

Articles covering design, servicing, main-
tenance, and operation are especiolly

welcome. Articles on Citizens Band,

audio, hi-fi, and amateur radio are also
needed. Such articles in manuseript
form may be submitted for immediate de-
cision or projected articles can be outlined
in a letter in which case the writer will be

advised promptly as to the suitability of

the topic. We can also use short “filler
items outlining worthwhile shortcuts that
have made your servicing chores easier.
This magazine pays for articles on accept-

ance. Send all manuscripts or your letters

of suggestion to the Editor, Erecraomics
Worio, One Park Avenue, New York City
16, New York.

TWO CONTESTS SCHEDULED
E MPIRE Scientific Corp. is sponsor-

ing an exciting new contest whose
first prize is a 21-day visit to the great
music eenters of EKurope, Augnst 10
through September 2, 1962.

The object of the contest is to arrange
ten features of the Emipire “Troubador™
record playhack system in order of im-
portunce. The order of respective im-
portance has been determined by top-
ranking musie editors and erities who
will act as judges for the eontest.

Details of the contest are available
from Empire dealers who also have the
oflicial entry forms. Entry envelopes
must be postmarked no later than mid-
night, June 15, 1962, Winners will be
notified by mail not later than 15 days
after the close of the contest. If the win-
ner has purchased one of the “Trouba-
dor” systems prior to the close of the
contest, an additional prize of 8500
“spending money” will be included.

* * *
OGEN-PRESTO is sponsoring a
“fish bowl” contest for its hi-fi
and sound equipment dealers based on
guessing the combined weight of two

Ask By Name For
GENUINE

your
assurance of
brand name
quality

e
 ———]

i OISE"
PRODUCTS

large fish and the models posing with \
the catch. | F R E E Electronic |

Eligibility to enter a guess is hased | | T e ety |
on sales of any Bogen product, which| | " ELECTRORIC EC-44 |
entitles the salesman to a *fishing per- products — Ry
mit.” Permits are “graded” according 5 PLASTIC et I
to dollar value of the item sold. The EXTENDER PRI LT |
contest will end May 1st with the winner pusn Button Dote s a 611 I
being announced at the Parts Show in AR on 6 oz, S350|
Chicago on May 21-21 o oes

At stuke is almost 835000 in cash prizes | o r——— e
plus a 85000 advertising budget and the
services of a Madison Ave. advertising

agency.

Transmitting
Tube

Receiving
Tube

.1| .

Transstor

Color Image Orthicon Camera

"

| T v

Silicon Color TV
diode set

Asia’s most '.t'pcrir'nc('d electrical

manufaclurer

FIRST AGAIN

First with the ultra-accurate minaturized
TV color 10 gun! Furst with the single
head color television tape recorder ! And
now — first again with direct soldered
silicon rectifiers! First in electronics in
the Eastern Hemisphere. Toshiba leads
the industry it started.! From the larg-
est semiconductor plant in the world.
Toshiba transistors find applications in
thousand precision electronic products
bearing the familiar Toshiba mark. 9 out
of 10TV stations in the world's third
TV nation operate with Toshiba equipment
Four million electron tubes a month sup-
ply 40% of Japan’s tube demand. At
Asia's largest research facility, Toshiba
scientists continue to develop new electro-
nic products for the Space Age to come.
Find out more about the complete line
of Toshiba electronic products.Write today
to Toshiba. Tokyo.

QUALITY SINCE 1875

TOKYO SHIBAURA ELECTRIC CO., LTD.
Cable : TOSHIBA TOKYO

March, 1962
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SILICON RECTIFIERS. All rectifiers listed at maxi-
mum peok inverse voltage ratings; approxi-
mate forward voltoge drop, 1.5 wvolts,

1N1446 750 amp. 100 volts .60
1N1447 750 amp. 200 volts .70
1N1448 750 amp. 300 volis .80
IN1449 .750 amp. 400 volts .95
INIS5) 1 amp. 100 volts .80
1N1552 1 amp. 200 velts .95
INI1553 1 amp. 300 volts 1.10
1N1450 5 amp. 100 volts 1.00
IN1451 5 amp. 200 volts 1.25
1N1452 5 amp. 300 volts 1.50
1N1453 5 amp. 400 volts 2.00
IN1454 25 amp. 100 volis 3.00
IN1 455 25 amp. 200 volts 3.50
IN1456 25 amp. 300 veolts 4.50
1N1458 35 amp. 100 volts 3.50
1N1459 35 omp, 200 velts 4.00
1NO5SP7 50 amp. 50 volts 6.00
IN1462 30 amp. 100 volts 7.00
IN1466 75 amp. 100 volts  10.00
1N1467 75 amp. 200 volts 11.00
IN1468 73 amp. 300 volts 12,50
TNOSV7 150 omp. 50 volts 16.50
1N1474 150 amp. 100 volts 17.00

X-BAND POWER LEVEL TEST SET, 7S-36/AP

Brand new. n
original pach

4. with acces
sories. Mcas-
ures 10 to 30
dbm, 8700
0300 mc,

PRICE
$14.95 each

OIL GAPACITORS

1 MFD. 25,000 V. DC Westing-
house Interteen Type FP Style

1313854.
339.95 each

10 or more, $35.00 each.
8-Day Elapsed Time Surplus
Aircraft Clock

Here's an accurate time-
control center that'll help
you win your next rally.
it not only tells you the
date and time of day right
to the second. It’s a stop
watch that gives you elapsed time in see-
onds. minutes and hours! The 24-hour clock
simplifies adding and subtracting elapsed
time for your navigator. Manufactured by
Elgin Watch Co. to military exacting speci-
fications, it will remain accurate in spite
of road bumps and vibrations. Uses no clec-
trical connections. Does the job of high-cost
equipment. Jewelled Sweep Second Hand/
Luminous Hands and numerals/24-hr. Dial.
Black face and plastic Case, 3!g” mounting.
Cost the Gov't $185.
$39.95

Postpacd
TYPE AN/ARN-6 RADIO COMPASS

Only .

Rceceiver R lOI/ARN 6.
100-1750 ke in four
bands. Excellent v:onsdmon

Price 49.50
AS313-B. Excellent

ition.
Price ........ $27.50

Indicator ID91B/ARN-6,
l-.xcollont condition.
$8.95

Price
Mounts MT-273 or MT-
274 Excellent condition.
..... $9.95 each

Loo
con

=

Mook of gperating instructions, gen.
in~tallation  adjusunent blus o 15
» & mehematios.

Price

Price

MANUAL

wagen of diar

NO C.0.D.’S. REMIT FULL AMOUNT WITH ORDER.

C & H SALES CO.

2176 E. Colorado $4, + Fawadena &, Calid

Product Test Report
(Continued from page 20)
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ranges. Maximum signal amplitude was between
2 volt and somewhat over 1 volt,
on range and frequency setting. Although our
scope’s frequency response did not permit us to

depending

check amplitude and waveform on the higher

rately on output terminals of the instrument, Ex-
ternal modulation may also be applied to the
r.f. portion of the wnit.

The circuit consists of a 12BH7A, a 6AR5, and
a selenium rectifier. The first triode section of the
12BH7 A serves as r.f, oscillator with six separate
coils being switched in to provide the six fre-
quency ranges. The oviput of this section is ap-
plied to the second triode section of this tube,
which serves as the output cathode:-follower. A
two-step variable output ottenuotor allows a
wide amplitude of output voltage to be applied
to any receiver being checked. The 6ARS is on
auvdio oscillator whose output is applied to the
cathode-follower for modulation as well os to a
pair of output terminels through a varicble-out-
put control. A conventional transformer power
supply, half-wave rectifier, and RC filtering sup-
plies about 85 volis of "B+ to the circuits.

Our first test was a quick check of the audio
output of the instrument. Loaded only by a scope,
we measured 8 volts moximum ouiput of a fre-
quency of 350 ¢ps. Although the waveform wos
not perfectly sinusoidal, it wos certainly entirely
suitable for signal injection in troubleshooting of
avdio circuits. We then looked at the unmodu-
lated r.f. output on the three lowest frequency

ranges, there was still plenty of output ovailable
for any alignment job. Evidence of this was the
loud signals that could be picked up on com-
munications,
signal generator.
frequenty range was not sinusoidal,

receivers from the
The r.f. output on the lowest
but this is

FM, and TV

not at all unusual for service-type generators and
will in no way impair its usefulness for alignment
and troubleshooting.

We then switched on the audie modulation

and looked at the ouiput signal with our scope.
The negotive half-cytles of audie were com-
pletely <ut off while the positive half-cycles
cavsed the r.f. signal to vary between zero and
moximum and back to zero again at the avdio
rate of 350 ¢ps. This large degree of modulation
made it eosy to hear and measure the oudio
signal during an alignment procedure.

Finally, we checked the frequency accuracy of

the generator at several points on each of the
six ranges, This was done by beating the output
ogainst broadcast, short-wave, ond standard-fre-
quency (WWYVY) signals of known and accurate
frequencies. We found the calibration accuracy

all spot frequencies checked between +.3%

ond —2%, with most readings around the — 1%
value. These figures are certainly more than ade-

Circvit diogrom of the signal generator. Tube V) serves as the r.f. oscillator and

cathode-follower output, while tube V:
vV, I2BHTA

i

is the oudio oscillotor/modulator stage.

V, 6ARS
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- ‘
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If you've recently changed
your address, 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 subscription con-
tinues without interruption.
Right now—print the infor-
mation requested in the
spaces below and mail it to:
ELECTRONICS WORLD, 434
So. Wabash Ave., Chicago 5,

Illinois.

Name Please PRINT!

*Account No.
Old Address
City
New Address
State

City Zone

Mail copies to new address

startingwith________issue.

*(Your Account Number ap-

pears directly above your
name on the mailing label.)

March, 1962

quate to do a good service alignment job.

As a purely personal preference, we would
have liked to see trimmer adjustments on the six
r.f. oscillater coils for future 1e.alignment of the
generator should that ever prove necessary. But
we must confess thot after we have done such
alignments on signal generotors, we have never
had occasion to re-align them even after tube
replacement, except where very precise fre-

quency readings were wanted.

All in all, the attractively styled and priced
Lafayette TE-20 with its large, etched, circular
tuning dial, is a useful addition to any service
Ew.

bench.

=

| | M1 |C
11™ ANNUAL SSB DINNER
HE SSB Amatewr Radio Associalion
will sponsor its eleventh Annnal SSB
Dinner and Hamfest on Tuesday, March
27 at the Hotel Statler-Hilton in New
York City. All hams and their friends are
invited. Equipment displaye open at 10
am. and dinner starts at 7:30 p.m.,
hosted by Bill Leonard. Tickets are $10

cach in advance or 811 at the door.
Checks for reservatione should be sem
10 SSBARA, care of Stan Rosenberg,
WA2GIEY, 1385 Richmond Court, East
Meadow, New York. A

S/Sgt. Harry W. Upton, a technician with
less than three years military duty, is in
charge of internal guidance repair for the
Army's Lacrosse missile system at White
Sands Missile Range, N.M. A graduate of
the elecironics school at Redstone Arsenal,
the 26-year-old soldier expects 1o make
the Army his career. His job ranges from
writing technical reports to providing en-
gineering svpport and countdown opera-
tions for the solid-propellant Lacrosse.
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TRANSISTOR TROUBLES
IN 12 MINUTES!
Trouble-shoot every tyne
of cireuit in Al.l. transis-
torized equipment! 525
i pages: hundreds of illus-

itrations: check
harts! $5.95

fw?m«f
RECORD CHANGER
TROUBLES IN 5 MINUTES!
L]oc:lte mechanical and
electronics treubles fast.
&k Lo = Covers all makes. 320
pages: 450 photos: 58
check charts! $3.95

TV TROUBLES
IN 10 MINUTES!

picture trouble in any
' TV set from 700 possi-

bilities! 300 pages: 300
A diagrams. check echarts!
$4.95

B i

COLOR TY TROUBLES
IN 1S MINUTES!

Covers every txpe of color
I'V and picture tube! 550
pages: 362 check charts,
diagrams, picture pat-
terns! $5.95

Simple Check Chart System Saves Time

These amazing practical handbooks with an
ENTIRELY NEW MUETHOD, shew you
how to nd the trouble in ANY (v, record
changer or transistor circuit FAST! Index
tells vou where to look; famons Check-
Charts hielp vou pin-point the exact tronble
in minutes! These on-the-jioh hooks quickly
pay for themsclves in profilable new busi-
ness and valuable time saved!

SEND NO MONEY!

Just mail coupon for 7 DAY
FREE TRIAL: If you keep all
3 books, pay only S3.00 per
month until $19.95 plus postage
is paid. Cash ptice for Set only
$17.95. Or return books and pay
nothing. Either way, FREE
BOOK IS YOURS.

Educational Book Publishing Div. |

COYNE ELECTRICAL SCHOOL, Oept. 32-EW |

1455 W. Congress Pkwy., Chicago 7, Il

] Rush 4-Book PIN-POINT Series for 7-day I
FREE TRIAL per offer. For individuat books, |
check below.

] TV 154,95 plus posiage) I

O RECORD CIIANGER 183.95 plus postage) |

0 COLOR TV (§3.93 plus postage) |

0 TRANSISTORS (55.95 plus postage) |

Noamesr csif b Beadd g e TaTao8 AgC.cav.w i
AQArCSSEa b §u g 56 §ted S B THBE Tl g =
Cit¥ oy oo ..Zone. .. State. .. ..... I
C] $17.95 Cash Price enclosed for 4 books. |

{1 Send 4 books C.0.D. for §17.95 plus M.O.
fee. COYNE PAYS POSTAGE ON ALL CASI |
& C.O.D. ORDERS. 7-Day money-back
guarantee on Cush or C.O.D. orders. |
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S. GEORGE LAWSON hiis heen named vicee-
president and general manager of the
semiconductor divi-
sion of Sylrania
Electric Products
I'ne., succeeding Dr,
William I. Pietenpol
who has joined IBM
as manager of com-
poneni develop-
ment,

Mr. Lawson is lo-
cated at headquarters of the division at
Woburn, Mass. and will report to Frank
J. Healy. He graduated from MIT in
1930 and has been a member of the
organization since 1933, He has served
in 2 number of manufacturing and cn-
gineering positions with the firm.

DR. ELMER W, ENGSTROM has heen clected
president of Radio Corporation of Ames-
e suceceding JOHN L, BURNS who 1o-
signed ERNEST SEARING, rctired
president and hoard chairman of Inter-
national Resistanee Co.. died recently at
the age of R4 ... RUAL COGSWELL, JR. has
been named general operations mana-
ger of Estey Electronies, Ine. e was
formerly associated with Magnuror Co.

. DOUGLAS R. MAURE, chicl engincer
for Telemetries, Inc.. has been named
viee-president of the Los Angeles firm
. Vitro Engincering Compuny has
appointed STANLEY K, HELLMAN {o the
post of chief nuelear engineer . HAR-
VEY GOLD has heen named vice-presi-
dent of Sun Radio & Electronics Co.
and been given responsibility for inter-
deparimental coordination, He has heen
with the firm's industrial department
for 12 years ., , BERNARD A, COLER has
heen  appointed  microwave products
manager of Eimae’s marketing division

- WILFRED L. GORRELL is the new mana-
ger of plant operations and manufac-
turing for the General Electrie cathode-
ray  tube department . JAMES Mc-
LAUGHLIN has been clected vice-presi-
dent in charge of marketing at We'beos.
Inc,

DR, JOSEPH A. BOYD has joined Readiation
Incorporated as viee-president and as-
sistant to the presi-
dent of the Mel-
bourne, Florida
firm. Ile left his post
as director ol the
Institute of Science
and Technology at
the University of
Michigan to assume
his new position,
He has alse served as consultant for
the Institute for Defense Analysis since
1956. consultant for the National Se-
curity Agency since 1957, special con-
sultant to the Army Combat Surveil-
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lance Ageney since 1938, and member

ancl later chairman of the Advisory
Group on Electronic Warfare, Office of
the Director of Defense Fesearch and
Enginecring sinece 1939,

AUDIO DEVICES, INC. has added a new
resedarch and engineering building and
a pilot plant to its manufacturing faeili-
ties in Stamford, Conn, . , . FILTORS, INC.
has broken ground for a new “factory
of the future” in Huntington, l.ong
Isliind. The automated plant is ox-
peeted to be ready for occupancy this
fall . . . COLLINS RADIO COMPANY will
double the size of its present facility
in Santa Ana, California upon comple-
tion of a 30.000-square-foot addition to
its Components Division plant...pu-
RANT MANUFACTURING COMPANY, indus-
trial counting and measuving instru-
ment maker. has moved into a new and
larger plant in Watertown, Wisconsin

. MINNEAPOLIS-HONEYWELL REGULATOR

COMPANY has purchascd the 146.000-
square-foot THOMPSON-RAMO-wOOL-
DRIDGE plant in Denver. Colorado. The
new building will be used as manufac-
turing headquarters for the combined
operations of two divisions, the HEILAND
DIVISION and thc INDUSTRIAL SYSTEMS
DIVISION of the company . . . SHAFFSTALL
EQUIPMENT, INC. is now occupying its all-
new Tactory building at 53149 East 65th
Stireet. Indianapolis, Ind. ... Construce-
tion has hegun on a new laboratory
wing for the ASTRO-ELECTRONICS DIVI-
SION of RADIO CORPORATION OF AMERICA
in Princeton. N.J.
JOHN J. IFFLAND has Dheen elected presi-
dent of Acton Laboralories. Ine.. a sub-
sidiary of Bowninr
Instrument  Corpo-
rodtion.

He comes to his
new post from Roy-
theon Compuny
where he was re-
sponsible for the
‘ systems and design

. engineering of vari-
ous missile system radars. Before that
he was manager ol the electronies sce-
tion of ITT Laboratories at Fort \WWayne,
Ind. and had served on the rescareh
staffs at Harvard. Penn State, and Uni-
versity of Michigan.

RESEARCH-COTTRELL, INC. has formed an
electronics division which will market
the firm’s custonm designed high-voltage
equipment to the electronics industry.
inctuding power supplies. transformers.
control systems, and other speeial elece-
tronic equipment , .. A completely new
conimunications department has been
established at the ALLEN B. DuMONT LAB-
ORATORIES 1o comddinate and integrate
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ics, Ine. as production manager,

the marketing and systems installations
of the firm’s two-way mobile radio and
industrinl TV departments GEN-
ERAL MECHATRONIC CORP. has been cos-
tablished in Farmingdale. Long Island
for the clesign, development. and con-
struction of specialized machinery in-
cluding marking devices. eleetronic
heat-sealing cquipment, and automatic
capacitor erimping machines . . . HUGH
H. EBY COMPANY of Philadelphia has
been acquired by R.E.D.M. CORPORATION,
Singac, New Jersey electronic manu-
facturer . THE HALLICRAFTERS €CO. has
joined forces with COMPAGNIE GENERALE
DE TELEGRAPHIE SANS FIL of Paris to form
WARNECKE ELECTRON TUBES, INC. which
will be based in Chicago . . . R.C.L. ELEC-
TRONICS, INC., Riverside, N.J. has been
purchased by two former executives
of THE DAVEN COMPANY. It will produce
a line of precision wirewound and power
resistors ., . INTERNATIONAL TELEPHONE
AND TELEGRAPH CORPORATION has an-
nounced the establishment of the 17T
INDUSTRIAL LABORATORIES DIVISION with
headquarters in Fort Wayne, Ind. The
new organization will be responsible for
facilitating the technical development
of the firm's industrial product lines.

HOLMES D. McLENDON, JR. huas heen
named marketing manager for the cont-
mercial  microwave
department of Mo-
* torola ITne. He will
have total responsi-
bility for the mar-
keting and sale of
poini-to-point  radio
communications
cquipment. sysiems,
and services to cov-
utility, railroad. industrial.
and business organizations. He also
serves as chairman of the Alicrowave
Section of the FIA,

He joined the firm in mid-1960 after
serving ITT as manager of industrial
products marketing, He has also been
associated with Borg Warner and RO

ernmental,

DONALD G. POWER, chutirman amd chief
cexceutive officer of General Telephone
& Electronics Corp., was one of twelve
exceutives who received 1961 Ameri-
can Success Story Awards™ presented
by the Free Enterprise Awards Asso-
ciation. The 10th Annual Awards were
presented at the Savoy Hilton Totel in
New York City | ., PETER WISH has heen
named sales manager for Recoton (‘or-
poration . ., JOHN M, MALONE is the
new general sales manager of Twneg-SRol
Electyie Ine. He has been with the firm
since 1934 . . . Midhwestern Instrionent s,
I'ne. has appointed BRUCE M. BROWN to
the newly ereated post of manager.
product planning . . . MILTON HALPERN
has heen promoted to chief engincer.
special projects, of Fusteuments for In-
dustey. Inc. He was formerly associated
with Kollsman and Spervy . . . DR. L.
MILTON LeBARON has accepted a post
with Teras Instriuments Incorporatod s
rescarch staff in Dallas . . . B, CLETUS
KIRCHNER has joined the thyratron and
rectifier division of National Election-
He was

ELECTRONICS WORLD
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] formerly associated with RCA. Elce- |
D?IEVXiETT:'ﬁNSISTOR LRIl GET IT from GOODHEART!

RAINIER, distributor sales manager for NEW LOW PRICE: $14.95 BUYS
Sylvania Electric Produets Inc. since 2-METER RECEIVER & 2/6/10 METER XMTR
¢ Portable 1946, has retired after 3._5 vears in the Y
« Battery-Powered e industry. A testimonial dinner was ten- | | e o 528 o0t 56 oe
« Replaces Grid- ; dered him at the Summit Hotel by ap- ,‘,‘."'.'.,,2".‘.'.2','.“.'.'.:“...‘;,"!":.,s‘.".':!
Dip Meter ‘ : proximately 200 members of the elec- :‘:érglénmzcro‘n.w' ;’1'4'3’5
i tronies industry. N ver .
I‘:“Ef kdUCeESL Eél: ?V‘%N | C S . = Exl o |Aldc"j\ﬂ lC|I|'oﬂg‘a '::oll:nlnl:'c,lls:ll:

ing  original schematies &

self powered, rancistor. JAMES F. RILEY has been named sales D" instenct. Tor AC. ws

ized, compact. with over-

i A ;
P2 eamapring bandis manager of Corning Electronic Compo- | | Sutie.' 1o xme 2 heler
v Al
ggemre'lolalbsloe m‘b‘a:\:g#; neats. a department TGy ENL) Wy LIS By 6 O aor) 88 Gt

plugs. Kit easy fo as-

plugs. of Corning Glass COMMUNICATIONS RECEIVER BARGAINS |
Model—Dm 201 25 90

BC453B: 190+850 kc 6etube s het 88 ke IF*
Works. He had been ideal s 1onR-wave reve, as tunable 1F vyas 2na cro-s\i

— a t. for other revrs. Wall dat. hhd

Mo?m_Mvae\'zm" 31.90 [~ field sales manager | | Fi-ok: fob vos Ang, W/ B0 hocied: $12.95
Wired & Tested... g since November sg;::‘:'ﬂlg.. ;‘:ads:'::f ucsac r-‘:‘orr ngssglv, $31 50
Attention! Presenting another exclusive product— _ RBS: Navy's pride 2:20 mc 14-tube supcrhet has
the mode'l SG IOJ—SI?'TI&J' (ISeéneoratolr Transl;gtn%r; 1939. He succeeds C. gy (g, G2 [EL) Gatin (Al ] BOg Bl
It powered, portable verlapping TG d g ! f <. 1. b
0 sle 7(%—120 e on fundamen!als, internal C. Harwood who has E,.,';:,%,E:Es’;uﬁ?';‘;c_"ﬁ",_:‘g';,,;‘“;';.‘; _"_’_“_’_{ 5329_5(]
been_ mimed mana- | | £ ERE R b
K—Signal 27.50 10]—W|red 39.50 ger of the Lahora- Decer oy nou'bn-conw-m..g"u S the 53 or QX-
Generator Kit & Tested 535. Pwr sply includes OC for ih(- au(oma(lc 5119 50

Order direct . . . sent posiage prepaid it remxf tory Glassware :unung motor. FOB San Antonio .
lance is included (check or money order) Den: f th N i Iu |n"}:nﬁ" .',?..ii‘-“ nlals"s',";eigrm&o'rcyﬂ:w:o{n:;s
- ELECTRON Ics epdrtmcnl o .t ¢ Compan5 " . ;m\g.l. 'vlueo 'a. aud-? nulp;ls‘, t;!‘gb ;an output ls'
BDl 555, Ridgewood, N.J. Under Mr. RllC}‘ s manzlgemcnt will g’rﬁ:‘cu‘; ';-‘1:1' :I?l::lnoc(holl::;el.o; :ngele% ;.‘i_.'. 'ssgs'sco
P — = ———————| be factory and distributor sales of elec- | | TH5&’ 4833 “me’ "agross Tariz: “TaiSad me
tronic components, capacitor market §§°b°?'§-‘|' gs'?z.'sr: r'r;-zs%bznr‘:g;‘ao.i:g“g%“s:;'; ga.

aye ] r revr: -
NEVER FAIL devetopment. reliability and military o
— - .. '

linison programs, and advertising and NAVY'S MULTIPLE-USE IMPEDANCE BRIDGE

=60Q007 AC bhridge mgass

sales promotion. ures ‘capacity 10 Bt ta 100 :
ZONE YOUR MA"- . q ut, ‘lytic leakage O to 1, et ™ -
resist. 1 ohm to 1 mog. |
afrmir turns ratio .001 |
cities into postal delivery zones to Hing" b0 107 3502 Ac
Each i$ Rone thru by shop;

ude has been with the fyn since Bract | | 550"t 5% B e @
The Post Office has divided 106 | |Ua1ing from LEMER i 151 o gl Ty ool l |
cy pwr soly, ad;n;s! polar- - NREL
speed mail delivery. Be sure to in- [ | ANNUAL DINNER & NAMFEST Wi Tpes, ete. & xrid
100% OK. Wlvery educa-

et (luna| instruct. book. Shpg wt 21 Ibs so
clude zone number when writing to 1E EAST Const V.HLE. Saciety, Ine O A oy anEx oy Los angeres . $37.50
. . il entertain members and their FREQUENCY-METER BARGAINS
these cities; be sure to include your oWt e B 3
‘ y riends at it Fourth Annwal Dinner and :,',;sc',},gf,:e,*,;g;gﬂm‘;;’lg a,,"’,‘,",',,,';;" “’,'c?.'."°:;..§?.:.;‘:
zone number in your return address Iamfest \:'Im-ll will he held Saturday, ;g;;i ﬁn‘czg'a'f-.o":;'.'gy. 80-250 mc 31'-2332:33
2Hth at the Swiss Chalet, lo- e o o1, W 40327/::!"' 6.1-10 kmé . [$295.00

AN UPM. 2. 80.1220 m¢ * 1 mc, mlcromc-u-rs 579 50
mc

—after the city, before the state. 4 at Ramsey Cirele, Route 17, R AN uPmM.Z 801220 me E 1 mc. m

., starting at 7:00 p.n. sharp.
A diversified and entertaining  pro- TUNING-FORK FREQUENCY STANDARDS

400 cy = .001%,. AM. Time Prod. 22001- 2.

gram | been planned by the commit- Tork $9.95
tee. In addition 1o the installation of new 2232'?.'.23“52":"‘.;;: s‘é‘ﬂ"ar‘";f-::ﬁ'q'.:?’. .' '$23:233
oflicers. there will be a presentation of {go%"?,"t*02"9-',%:'z§§°°.,'|;.,"4"wf1"|:'|"°"" 185
awards, speahers of note, novel entertain- LLEL) RO IOLLLR b B2 HEbelorn o

menlt, prizes, cte., all Iuppml oft with ;g,r;;ﬁf,ﬁ%,,gﬁg,cv,*,g:ﬁ,- ¥ e, nstret $10:05
DEGREE IN 27 MOgTHS a zood llillll(' amid picturesque sur- PR iamon 500 &y £ 1034 w tubes. inuwuct 13133
Enjoy higher income . . . acvance- | rounding-. e SCINTILLATOR & GEIGER COUNTER
ment. Major corporations V(‘ally in- There are ample parking Facilities m Famous-Name overstack. new. winstruct., chocked
terview and employ our seniors. B.S. | the Chalet, along with maotel aceommuoda- | | 313898 T80 56 e tr: metercd, ony . $49.50

Scintillator, 1~ su. sad.-iodide, rerular  $99.50

of -lown visil $349,95, .02-20 mi/hr, métered, oniy.

IN 27 MONTHS in Engineering. B.S. | tions for o

2 i i in- IT last vear’s attendance is any crite- -
IN 36 MONTIIS in Business Admin- | . 1 et yeges sitencance i ans coival | 0.1% SORENSEN Line Voltage Reguiator
istration. Low costs. Enter quarterly. 'r.“’"*ll‘f" rm X ]P“'”‘"l" e @il Lan! 50005 reul. against
. . or this annual event. load changes va
WI“_[L[(L} J I‘IB M’,ch thy for Catalog Any ormation  required on  this line, %r:)ar:‘;gscy?sﬂ;x”::o"}:
an areer HOOR. : be obtained from Jack Tomp- Bl A Y evs tnan
kins, K2HIS, secretary of the Bast Coast Remiianty CSEhs 06 tecs
- HLIF I"u-l_v, Ine., .ll\l 135 Herbert Ter- o ,,.,cr:','_z.’“ 535'635‘3
A race, Saddle Brook, New Jersey, or any INSRICHRULIES 4
[ o ® : 100028 is same except
1632A—-Cnllfge Avenue Ango_lu,_lndnunn other member of the sponsoring club, A 1 kva. 1o l;.""Ws\ﬁ‘gﬂ 5'6
toh Los Angeles -
Detect Police RadursTgfps“IPif:;: ;.?,k‘:,,a““'.‘.':?‘.‘ﬁ',":; :"
1 1.00 o Kits = regulati
They Detect You °'*" *yirea‘units s29.95 Tom Lamb, K8ERV, suggests that an old phono ""“.’;.,‘“"',: °'}.5°;""25 4 M. fom Wash, DC or
ADA ! Kl N G turntable can be turned inte a handy rotary Um0l &ailr. SHPR wi. 258 I, '579'50
. X i atell| R R L BT FECELCIEE
R R % i ::rls 'bmd‘b“’d adding :urdb?urd, metal, or ‘s"s'"l'z';n:r'?gusgs‘onv 'y“&".;-’wsgzurzmy . $89.50
oth § and X Band Oper- .I"I asonite ividers as shown in the Ph°'°- A Conv'orl ahove for 230 v %1%, Oulnul.. with new
-;;;:)r:w its a0 wired units ExtrFantennay number of these could be stacked, if desired. X",‘;,’J';'%,"%‘5‘;,‘?!".?,},’1’:,’;2’,.",‘::7;.,? Avdonh®t $45.00
teandas  unless  otherwise
et 0 Glans refunded with purchase of kit or wired 7S-34, 1S-34A PORTABLE TEST SCOPES
umy NS Fl:scl‘ru‘::‘:ndé'eegr:l‘:lel%’az.tsogl') zyﬂrlrymccaseln'; l;‘;?-:ﬁ:
AR DL S v mwaod Rond o ioragson oy piue deifered nrenn, %, 50, 250 e
pat. pendingUpper Montclair. New Jersey eif. 1924 dn. ZAPL plus lens gives equiv. 5 e, anrates

attenuators 50 accurate can use video system as VTVM
or as very.-wide-band AC amplitier. Shpg wt 40 Ibs.
toh Newark, N.J, Ready to use for inputs 539 50
100 mv 10 100 volta drak 9 .

With HV.Divider probe to 450 V peak. . . $47.00
W MV, ¢oax, & direct-1o.2AP1 cords . $49.50

MISC. BARGAINS: Wobbulator. SYncd scobe, TS5-
en.

H1-FI COMPONENTS
SLEEP LEARN KITS

_? uNUsUEIAEL x\Isl-éliu(s M't:I‘I’APEI 5 Low cnsll‘.
B! quality repcor
Catalog ing tape. in hoxcs or
-4 DRESSNER cans. | R. E. GOODHEART I:Q.
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RCA Announces

2 NEW

HOME TRAINING

COURSES to Help You
Build a Career

in Electronics!

RCA Institutes has created two
new home training courses de-
signed to give you the very latest,
up-to-the-minute training in the
fastest-growing areas of this im-
portant field. With the addition of
these courses, RCA Institutes now
offers you the widest selection in

its 53-year history!

Founded in 1909, RCA Institutes
is one of the largest technical
schools in the United States de-
voted exclusively to electronics. A
service of the Radio Corporation
of America, RCA Iustitutes offers
the finest facilities for technical
mstruction, especially designed to
fit your needs. The very name

“RCA” means dependability, in-

tegrity and scientific advance.

s

4 <

romrorseed ' v

- |
S
% . Lo

\ A e

- v -

Computer Programming Communications Electronics
You learn the fundamentals of business computer You get the latest technical training needed to
programming — for electronic data processing— service and maintain 2-way radio and mobile
one of the fastest growing opportunities in the communications, plus the technical foundation
business world today. for today’s space and aviation communications.

No Previous Technical Prepares You for

Experience Necessary! an FCC License
100 ELECTRONICS WORLD
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HOME STUDY COURSES

in Electronic Fundamentals - TV Servicing - Color TV
Communications Electronics - Automation Electronics
Computer Programming - Transistors

Voluntary Tuition Plan. All RCA
Institutes Home Study courses are
available under the Voluntary Tuition
Plan. This plan affords you the most
economical possible method of home
study training. You pav for lessons
only as you order them. If, for any
reason, you should wish to interrupt
your training. vou can do so and vou
will not owe a cent until you resume
the course. No other obligations! No
installment payments required.

RCA Personal Instruction. With
RCA Home Study training vou set
your own pace in keeping with your
own ability, finances, and time. RCA
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by
technically trained personnel. and
helpful comments are added where re-
quired. You get theory, experiment,
and service practice beginning with
the very first lesson. All lessons are
profusely illustrated. You get a com-
plete training package throughout the
entire course.

|

S —

You Get Prime Quality Equip-
ment. All kits furnished with the
course are complete in every respect.
and the equipment is top grade. You
keep all the equipment furnished to
vou for actual use on the job...and
vou never have to take apart one piece
to build another.

RESIDENT
SCHOOLS

in Los Angeles and
New York City—
You can study
electronics in the
city of your choice.

No Previous Technical Training
Required For Admission. You
Are Eligible Even If You Haven™
Completed High School. RCA In-
stitutes Resident Schools in Los An-
geles and New York City offer training
that will prepare vou to work in re-
warding positions on research and pro-
duction projects in fields such as auto-
mation, transistors. communications,
technical writing, television, compu-
ters, and other ad-
vanced electronics applications. If you
did not complete high school, RCA
will prepare you for such training with

industrial and

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
NEW YORK OR LOS ANGELES
RESIDENT SCHOOL

courses specially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service, TCA n-
slitutes graduates are now emploved
in important jobs at militay installa-
tions such ax Cape Canaveral. with
huportant companies <uch as  IBM.
Bell Telephone Labs. General Flectrie,

RCA. and in rvadio and TV stations
all over the country, Many  other
craduales  have 0|wum| their  own

husinessesc A recent New York Resi-
dent School elass had 92,0670 of the
eraduates who used the FREE Place-
ment Service aceepted by important
. amd had
Hheir jobs waiting for them on the day
they graduated! ’

clectronies companies ©

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Los Angeles. You
can prepare for a career in electronics
while continuing vour normal {full-
time or parttime employment. Regu-
lar classes start four times each year.

i, P ——

3 NEW LOCATIONS

In addition to RCA Inslitutes Inc.
courses, Radio Corporation of America
offers a limited selection of basic Resi-
demt School Courses in Electronies at
three new locations ... Chicago, Phike
delphia, and Cherry Hill. N L. tnear
Camden). For complete information.
write the city of your preference next to
your name on the attached posteard.

RCA INSTITUTES, INC. oept. ew32 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y.
PACIFIC ELECTRIC BLDG., 610 S. MAIN ST., LOS ANGELES 14, CALIF.

March, 1962
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NOW
YOU CAN BUILD
A FINE

ote

You can assemble
this new Schober Spinet Crgan 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 S0 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 e%ﬁﬂéel 0 Zgan CORPORATION

43 West 61st Street, New York 23, N, Y.
Als0 availabte in Canada and Australia.

MAIL THIS COUPON TODAY

The Schober Organ Corporation
Dept, RN-17

43 West 61lst Street

New York 23, New York

r a
| |
| |
I [ Please send me FREE booklet and other l
| literature on the Schober Organs. |
| Please send me the Hi.Fi demonstration |
record. | enclose $2 which is refundable

l when | order my first kit, I
I |
| |
| |
| I
| |
L

SIMPLE VOLTAGE
CONTROL CIRCUIT

Use of a high-gain silicon power transistor permits
wide range of control as well as a regulated output.

IN laboratory experiments, electronic-

circuit design. testing procedures,
and other applications, a variable-volt-
age source of direct current is often
needed. When batteries are used as a
primary source of d.c. (for reasons of
convenience, isolation from a.c. lines,
complete frecdom f[rom ripple, or con-
tinuity of service), control of the output
voltage becomes a problem. Power
rheostats offer only limited resolution
of adjustment and tend to drift in re-
sistanee as they heat up. Also, the out-
put voltage is highly dependent on the
load current drawn. A recent issuc of
Westinghouse “Tech Tips” deseribes an
extremely simple voltage control, uti-

BATTERY

SUPPLY LOAD

[Q]
O —O
Fig. 1. Schematic diagram of the voltage-
control circuit, With o supply voltage of
0-35 volts, use a 100-ochm 25-watt potentio-
meter and type WX11BUA transistor; with a
supply voltage of 36-75 volts, use a 500-
ohm 25-watt potentiometer and type WX118UB
transistor; with a supply voltage of 76-
115 volts, use a 1000-ohm 25-watt potentio-
meter and type WX118UC transistor. Mount
the transistor without insulation in the
center of a 77 x 7" x V4" flat copper plate.
Paint the plate with any mate enamel or
lacquer finish except in the mounting area.
Cover transistor mounting surface with sil-
icone grease. Tighten transistor mount-
ing nut to approximately 25 in.-lbs. torque,

lizing a Westinghouse WX118 high-gain
silicon power transistor, which not only
permits wide-range eontrol of load volt-
age but regulates this output with
changes in load current.

Fig. 1 shows the circuit for this volt-
age control. The transistor V in this
control acts as a variable resistance in
series with the voltage source. The el-
fective resistance will depend on the set-
ting of the potentiometer and the load
current drawn. For all load currents up
to rated value. the transistor regulates
the load voltage to the same value (less
a volt or so) as the voltage appearing
between the potentiometer slider and
the necgative side of the supply. Thus,

www.americanradiohistorv.com

the load voltage may he varied smoothly
from zero to {full supply voltage merely
by setting the control potentiometer for
the desired value. The unusually high
gain of the WX118 makes zood regula-
tion possible with a single transistor in
the simple circuit shown.

In this circuit, the battery voltage
may be any value up to about 757 of
the WX118 voltage rating (the 257¢
margin should be used as a safety fac-
tor). Currents up to 10 amperes may be
drawn provided the transistor dissipa-
tion does not exececed 50 watts, Fig. 2
shows the permissible maximum com-
binations of voltage and current,

With any given fixed load resistance,
maximum transistor dissipation is
reached when load voltage and transis-
tor voltage are each one-half of supply
voltage. Load dissipation at this point
is one-fourth of the load dissipation at
maximum load voltage. Sinee the per-
missible transistor dissipation is 50
watts maximum, a load which will draw
200 watts at full voltage may be con-
trolled from maximum voltage down to
zero voltage without exceeding the al-
lowable transistor disstpation. This as-
sumes, of course. that the maximum
supply voltage is no more than 7577 of
the transistor rating and that the load
current does not exceed 10 amperes in
this case.

It is important to remember that
transistors have very limited thermal
capacity and that they cannot be pro-
tected against excessive load currents
or short circuits by fuses. Therefore, a
reasonable amount of discretion in use
is necessary to insure reliable operation.
If the timits on supply voltage, load cur-
rent, and transistor dissipation are ob-
served. the unitl should have an un-
limited lifetime. A

Fig. 2. Voltage and current limits.
10r - — T
| X‘

T —

LOAD CURRENT-AMPERES

' e —— +
L | | WX1BUA -~
1
5 wXI18UB
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| [ :
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The most informative books for
the experimenter and electronic hobbyist

VACUUM-TUBE CIRCUITS FOR THE ELECTRONIC EXPERIMENTER
by Julian M. Sienkiewicz. At last in one book—all the basic diagrams, sche-
matics, and other vital information on vacuum-tubes and their circuits. 192
| pgs. 100 illus. $4.95

CLASS D CITIZENS RADIO by Leo G. Sands @

The first complete book on the two-way radiotelephone. Its history, rules, ['s

how it works, applications, equipment, receiver circuits, transmitters, anten- AR ;
nas, installations, illus. $4.95 R
—e N

COMPUTERS AND HOW THEY WORK by James D. Fahnestock

A fact-filled guidebook to electronic computers. More than 110 illus. easy-
to-follow tables in nine sections will help you understand all major types of
computing mechanisms. $4_95

THE ELECTRONIC EXPERIMENTER’S MANUAL by David A. Findlay
With this guide you can put theory into practice. Learn about every com-
ponent used in experimentation, every tool, its function and why it is used.
A perfect guide to professional know-how. $4.95

USE THIS HANDY ORDER FORM

ELECTRONICS BOOK SERVICE—A. S. Barnes & Co. Inc.
11 East 36th Street, New York 16, N.Y. EW 11A

Please send me the books | have checked below:
lenclose $. __(You pay all postal charges.) Send C.0.D. (I pay charges)
__copylies) 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

NAME === @ 00 -

ADDRESS. — S _ Ty __ZONE___ STATE_____

If I am not fully satisfied I can return these books in seven days for a full
and prompt refund.
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“TAB” SILICON 750MA* DIODES

i
Gt
NEWEST TYPE! LOW LEAKAGE *
D.C. or Batty. Merate 20 “*
rms ‘piv rms piv rms/piv rms/piv 00
35 So 70 100 130 200 2!0 300 &
.09 .17 .22 e
rans ‘piv’ | rms /piv rms piv rms piv &
280 400 | 350 300 420_soo | 4%0 7o0
aad = 0
TR | &3ea g 759" 1800 | 75571300
550 BOO 0 00 1.08 233 1

Diode ardrr $10 shipped Post free

I I i”“ ~||||on lllml«u
1 C

25" ach: 30 147 '$7¢ 100 tor $22; 560 for $100

SILICON POWER DIODE $TUDS*
Operation Up to 125°C Case Temp,
S/

D.C. OPiv 100Piv L50Piv 200Piv
Amps ISRms TORmMS i0SRmMs 140RmMs

2 25 .35 .45 35

3 <60 85 1.00 $.25

6 .70 1.00 1.25 31.50

12 .8% 1.20 1.50 .70

3s 1.80 2.15 2,%0 2.90

70 .78 4.50 95 5.60

i 240 4.80 5.70 6.90 B8.40
{ D.C. 300P v A00Piv S500P1v G00PIv
Amps 210Rms | 280RmMs lsoﬂms 420Rms

2 .80 1,00 1.95

3 1.50 1.80 Z 10 2.65

13 1.75 2.00 5.20

12 .00 2.20 9 5.70

as 4.9% 6.10 FOR QUANTITY

70 10.80 15,30 Export & User Prices

240 19.60 29.7S Write on Company

Cetternead!

*Derate 20°) for Batiery or Capacitive .0ad or
L Blocking! *Nind mounted on 1liat-ink

ZENER DIGDES 150 to 400 MW c.ued TO 24 PChg
Within 207. v Range %1, 3 fo
R ER t * *
KeT z:NEn DIODES up to 400 MW 2 for 31

*“TAB'* FOR TRANSISTORS & DIODES!!!!
Faclory Tested & Guaronteed!

Fadl Length boads .St Mje.
PNP Hi Power 13 amp, TDJ & TD36 Pehg.
2N441, 2N277 $1, 12 for $1
2u44z, 2N278$3 @ ; 2N443 2N174 84 @,

Amp. 2N155, 2N1S56. ZNZSS. 2N2S6.
2N307 2N5%54, TDIGP .49 @ . 5 for 523
PNP 2N123, 2N107, CK722 5 for $1; NPN 2N252
293, 2N107. Cn‘uz 5 lor %1;: PNP 2n223 o n .
12 for %9, 100 for $6%
PNP 2NB70 JDQMW 50‘ €, lﬂ lnr 5‘
PP 2NG6T1 /1 Wwatt 75¢ @«

10
Rouynd or Diamond Basc MI:a Mm Kll a0¢e @,
Power Heat Sink Fins 80 Sa $1.39.
Kt Glass piodes equiv.

3@

1N34A, 46, 48, Si,
12 for $1, 100 for $6, 1000 for $50

Gtd! octal Silicon—SUdG—Tube Replacement
1120RmS 1600 Piv 34 0 ; 2 1or %6; 4 fur $10
TRANSISTOR PDWER CONVERTER

12vDC to 300VDC up 1o 200MA %
lgg Watts Tap at 230VDC DB500
12¥vDC to 250VDC up to 150MA -
Type CI225E $30 =

D.C. POWER SUPPLY 115V 60 to B0O Cys Inpt.
330 & 165vDC UP to 150 MA. CASED! SPECIAL $S

NEW BATTERY CHARGER

BCG12X
_For Goor 1 Volt Ilatteries
tull ¢ harge up to
~ Charzes 6 & 12 volt »

Buul rcadv Io use
612 $14.00
BCS!2B u|- 10 2 ||n|n $7.45
ERIOR" Powerstat =10 Variable Xtme I
0

SUP
165 Watt 0 to 132V Spccial $6 each: 2 for 51

“TAB’ BARGAINS
v (L TISY TS

-
M- MET
IR
SNAHIPER
MENFAN 6« a
TWO 866A's and FILAMENT ss
XFMR 10 Kv Insitd SPECIAL
TERME: Moncy Back Guarantee!
“ Dur lﬂh year, $2 mia. order
F.D. n, N.Y,C, Add shpg, charges
oF for C.0.D. 257, Oep, Prices
Shown sunicet fa e‘mngv

111.-WC Liberty $t..

Nend 25¢ /ur Curalog

PHDNE: RECTOR 2.6245

w~ ELECTRONICS

V.T.1. training lends to success
as technicians, ficld engineers.
specialists in communications.
guided missiles. computers.
radar and automation. Basic &
advanced courses in theory &
laboratory. Electronic Endi-
neering Technology an ECPD
accredited Technieal Institute
curriculum. Assoc. deree in
29 mos. B.S. alsc obtainable.
G.1. approved. Graduates in all
branches of electronics with
major companies. Start Sept.,
Feb. Dorms. campus. High
scheol #raduate or equivalent.
Write for catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD, Valparaiso, Indiana
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Simple Recorder Repairs
(Continued from paye 39)

-
l
!

which may be strong cnough to create
more noise and distortion than was
present to begin with. It may also be so
strong that it is hard to remove.

The Erase-Bias Section

Before new malterial is recorded on
used tape, the old material must be
removed. Thus tape passes over the
erase head before it reaches the record
head. Since recording on tape is mag-
netic, erasure, like head demagnetiza-
tion, simply consists of applying an a.c.
field to the tape, with the field dwin-
dling as tape moves away [rom the erase
head. A frequency above the audible
range. usually 60 kec. or higher, is gen-
erated by the erase-bias oscillator [or
this purpose. The high frequency is
chosen to avoid any interaction with
audio frequencies, since the same signal
also serves as an a.c. bias or ‘‘carrier”
for material to be recorded.

As indicated in the block diagram of
Fig. 8, the erase-bias section is only
active during recording. Thus a defect
in this circuit is indicated when faully
playback is observed only on newly re-
corded tapes but not on those that were
recorded carlier or on tapes known to
he good. If oscillator output is low, in-
complete crasure will take place, and
the old signal is heard through the new,
weakly recorded sound. If the oscillator
is dead, the new and old recordings will
he comparable in level, with the former
being noticeably distorted,

Most erase-bias troubles are cdue to
weak or dead tubes, but some recorders
provide acdjustments that may nced
some manipulation. These arc usually
tuning slugs for oscillator coils that are
adjusted for maximum output, meas-
ured with a v.t.v.m. at a specified point
in the circuit. The portion of the erase-
bias signal used as a “‘carrier” for the
recorded signal seldom gives trouble in
itself. If erase signal is present at the
appropriate head. it is gencrally safe
to assume that the bias portion of the
circuit is also working.

In rare cases, the erase head (or onc
of the other heads) may become open.
These coils may be checked with an

Ji vI-12A%7 V3A-172 12AX7 va-6ES
(O>—>{ prEawe PREAMP TUNING
wPuT eu 1| (cH.1) EYE

ER l RECORD-

vS-12aU7 HE‘ASDE ,u:’:‘c‘
ERASE-BIAS e
OSCILLATOR T

Fig, 8. Record block in Webcor's 2008.

ohmmeter, but a precaution should be
observed, Since we are concerned with
simple continuity or its absence rather
than an absolute resistance value, a
resistor should be used in series with
the ohmmeter probe. This will keep
cotl current low from the ohmmeter's
internal battery, avoiding excessive
head magnetization due to the d.c. field
developed in the coil. Head demagne-
tization after an ohmmeter check is a

www.americanradiohistorv.com

64Q%

o CHANNEL |
IPOWER Amp

12ax7| [z 1zax?
vi v3a
PREAMP| | PREAMP SREARER

CM.¢ |[RECORD-PLAYBACK MEAD

CH. 2|PLAYBACK MEAD

12AX7 172 12AXT 6AQS

3 CHANNEL 2
sowtn awe SPEAKER

Fig. 9. Playback block in Webcor's 2008,

v2 vie
PREAMP PREAMP

wise procedure to follow in any casc.
The Audio Section

When a defective tape recorder comes
into the service shop. many a technician
tends to head for the audio section,
because it is most familiar. But sta-
tistically speaking, aside [rom tube re-
placements, this portion is the least
troublesome one in the instrument.
Since it will be no more difficult to
troubleshoot than any other audio am-
plifier, few suggestions are needed in
this direction. However, it is not al-
ways so easy to determine definitely
that an electronic failure is truly in the
audio scction rather than some other
circuit. Accordingly, some localization
procedures are in order:

1. Use the audio section as a conven-
tional amplifier, driving it directly [rom
a microphone, tuner, audio gencrator,
or other sound source. The only ele-
ments in the playback chain not checked
in this way are the playback head and
the equalizing network., If a defect is
still evident, conventional troubteshoot-
ing techniques are in order. If it sounds
good, trouble is probably in the record-
ing function.

2. Before moving to the record sys-
tem, try playing a tape known to be
good. A typical, two-channel, sterco
playback system is shown in Fig. 9.
If playback is now delective, trouble
must be in the head or associated cir-
cuit, rather than the amplifier portion.
Cleaning, alignment, and possible re-
placement are to be considered.

3. If playback is correct, move to the
recording function. Try recording over
a section of previously recorded tape.
Play it back. listening for symptoms
described ecarlier that will indicate
trouble in the crase-bias section. If
nothing is recorded, try recording on
virgin tape. I this is successful. but
sound output is weak, distorted, or both,
trouble is still most likely in the erase-
bias section. The recording function may
definitely be considered the site of the
defect only if a previously recorded tape
is properly erased but nothing new can
be recorded on it.

In the latter instance, the recording
head is probably defective, if a scparate
one is used, Since other circuits have
been checked in preceding steps, little
aside from this head is left to suspect.
If a combined record-playback head is
used. only one portion of the head
windings may be defective, or else the
problem may be in a switch,

Conclusion

Although only major, universal
troubles have been highlighted here,
they account for all but a small portion
of likely tape-recorder defects, The non-
specialist relying on the described tech-
nigues can proceed with confidence. A
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New Products
and Literature for
lectronics Technicians

Additional information on the items
covered in this section is available
from the manufacturers. Each item
is identified bv a code number. To
obtain further details. simply fill in
the coupon appearing on page 118.

TRANSISTORIZED SCOPE
I General Atronics Corparation has veceived
appnanal dor its all-tiamsistorized osdilloscope
which meets militainy specificaions. ‘The onit.
which weighs onlv 28 ponnds and requites less

than Ve enbic Toot ol space, was developed 1
the Bincar ot Ships.

The scope provides w0 10 10 1 reduction in
power  ansnption  ovel conventional unies.
wilitary approved  patomines, and - rednced
heat dissipation, Since it diaws ont 20 watts it
can be veadily adiapred Jor batten nse with
converter. he stmdacd high-gain verical wn-
plifice covers from e 1o 5 me with calibianed
seales o provide sensitivinn up o 10 mve per
division. Horirontal sweep is calibrated 1o puo-
vide sweeps hetween L1 osecond and L1 ousees pa
division.

HIGH-CURRENT POWER SUPPLY

Kidde Electramies Laboratories is now oller-
2 ing an ecomnnical high-corrennr power s
Ph o with adjustable outpnt voltage for indnsirial
and  Taboraore use. Designed Tor applications
where dose regndation is not required, the Meodel
UES-10y s especially uselul in tansistor dinenit
development work,

With inpuoe of 110 w0 120 velts, S0-60 ¢ps. ahe
it provides continuonsh udjostable outpat of
0-32 volis d.e. Ripple i 3% manimmm a9
amperes and interal impedinee is low. Regula-
Hon is 160 maximuom at 32 volts, I amperes at
no loid 1o il Joad.

DIRECT-READING MILLIOHMMETER
Keithley Instriments now otlers o new line-
3 operated millivhmmeter which is divect veadd.
ing. requites no balancing, and exhibite nodrite,

I he Model 30 is suiteble tor ecither heady o
riack mounting

Ihe imstinment provides canges from 00l ohin
to 1o olims fullscile and aceanacy of 17, iall
scale of meter reading and 57 tall-seale ol out-
Pt voltage,

POLARIZED RELAY
4 Oak Manufacturing Co, Jus intoduaesd a

new  highespeed polinized aclav, Tape Slo
designed gor how-evel swirching aud  sampling
in sbiment.integiating. computer, and i
plesing operations,
Ymong the constinction featires are cerinie
magnets and ghiss fased-te-meral for all imeirnal
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sutation and contact supporis. Magnetic pop-
erties of the ceramic magnet e wot allected by
temperaties as high s 130 degrees €.

Pull-in and cdiop-our time is 700 gsee. manis
w anad 1950 gsec mimimum, Noise is at the low
level of dess than o gy, prak-topeak into !
megohm with preamplificr handpass of 81000
O,

D.C. VOLTAGE STANDARD
5 Dynage. Incois now in production on a salid-

state doc voltage stmdard. the Mhlel VR
It s desigmed as a0 replacement tor Tiboraton
tpe nnsinrted standard cells, s short-civuin
proof. and is insemsitive 1o vibration. position, or
sudden dhanges inambicnr wmperatme,

The “Volt-Rel”™ operates tom 117 volt a.c.
tine voltage (HRF29 volis, GO o) and provides
ourput berween LOISO and 1.019% valts el Tni-
tial teliage acanacy s =00’ Stability s
=017 dor =107, input voliage viniation and
1535 degrees Cremperaiive range.

SMALL-SIZE ENCODER
6 Nowden Division ol Uwited Aircraflt Corp, is
in production on i new Size 1 enader which
teamares small size, long tite, and high conversion
accu iy,
Connversion aconracy of =27 minntes is gonaran-

y
teed by the manatactrer. 1 he new encoder spec
Hies 256G connts per turn at tempeitues imzing
Trome s 6O degrees 1o plus 1800 degrees F.

TRANSISTOR-CIRCUIT CAPACITORS

Spragne Produors Company is now market-
i a0 spedillv selected ssortment o it
Vet id” capaditos 1o tedhnicians who work
o tansistorizasd equipnent
Known as the FRS asortment. the new pack
ase consists ol S0 mininore single-ended elecno
Ivries ftwo cach of the 15 most regnently ased
ravingsy in g compact Gises Individuall idemiied
connpartments keep cach aipacitm in place, per-
mitling cisy selection and

wal.

INDUCTANCE BRIDGE
B Freod Tramstormer Compam's Tnstiument
Division is now allering a new inaemenal

mductance bridge, the Model 11100, for preci
sion laboratmy testing, Divect in-line readings of
inductanee amd comhutanee of iron-core  com-
poments at andio Irequencies are possible with or
withont snperimposed direct anrvent.

The briflge pses the Owens civenit with pro-
visions for meisming the series or parallel in-
ductancee and condnetamce ol the smknown in-

www americanradiohistorv. com

| P —
ducton: five precision resistance ane capacilance
decubes e provided o indicate these valnes.
TOUT o stovage Ttor, can be weasured as the
product of the indnctive
conductinee,

reactance il the

COUNTER-T!MER

g Ransom Research Division of Wile Labora-

tories is now oflering a new cledronic he
cueney conmrer-vimer. the Mode! 1197,

Designed Tor geneval labocitory o

production-

" el RSN .
=

2 4 00 1 Y

SR oy
{m .ﬁ: l“g.f' p

line wse, specibications on the new i indnde a
250-he. count vate: S-digits indine projedtion dis.
plyv readonr: 2% volt vans. sine o ST wate
inpne osensitiviee: ervstal oscillator time
to-ke. cock ontput; oxternal cleck inpae: 01,
gl T0-secomd Drequendy time gates: and 1. 11
and 10cvele period samnple times.

base;

SMALL TORQUE MOTOR
Bean Elccvonics. Ine, s in production on a
] sl torque motor which s designed 1o op-
crate at oa constant tension withent vibvation,
shimmy, or cogging.

Able to sl imder continnons dmy conditious
without Linning up. the Type 1001 a.c moim
oflers a0 Jeigh comstant torgque with low poswer
input dune iy its anigoe inside-on construciion.
With am eflicicnes Tactor of 200 satts per ounce
inch, the new noiseless device oflers 12 e
inches ol torgne with o power inpat of 25 warts
max,

INDUSTRIAL MULTITESTER
Westmore e is mavheting an indserizd

]I multitester. the Mhdel 9600 which piovides
a sate means of chock
inz  low.order  resist fr Y
ance of pansistors in
addition o standanl
multimerer funcrions,

The insirument
reads w750 volis e,
in s Tanges =370
dies in SN ranges to
30 volts 22970 and
do ament in e
ranges oo 15000 na.
=20, Nccessories
consints of a highaolt-
age probe and a
rage-cxtension multiplier, Sell-ealibration is an
optional featare, available at slight exna cost,

VACUUM INDICATOR TRIODE

Tung-Sel Cleciric Ine, has annonnced o new
] subminiatre high-vionnm  niode with o
fluoreseent anode alesigned  espedially toe bl
sistor cirenits whaere s high inome impedance
will not load the transistors and its small duive
tequirements are suited o ransistor ciranit volt-
ages, The "Tupe 6937 <m be wsed 1o replace imli
citors seh oy neon bonps in elechonic com-
puters and dati processing sysiems,

n-
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CITIZEN BAND

CLASS "D"

CRYSTALS
All 22 Frequencies in Stock

[ 3rd overlone. .005% I(olerance—to

P—— |

meet all FCC requirements. Hermetically sealed
4C6/ U holders. V> " pin spacing—.050 95
sins. (.093 pins ovailecble, add 15¢

per crystal.] each

We can supply maiched sets for all CB units at
$5.90 per set. Specify tronsmitting frequency and
make and model number of equipment,

Following frequencies in stock (frequencies listed
in megacyecles): 26.965, 26.975, 26.985, 27.005,
27.015, 27.025, 27.035, 27.055, 27.065, 27.07 5,
27.085,27.105, 27115, 27,125, 27.135,27.155,
27.185,27.175,27.185, 27.205, 27.215, 27.225,

RADIO CONTROL CRYSTALS in HC6 U holders
in siack for immediate delivery—all channels. Pin

diameter .050. .95 ea. .093 pin spacing, add
AVE B D D BN B G uD BN G G 3N G e .
I 15¢. SEALED OVERTONE CRYSTALS Supplied in I
metal HCS, U holders.

I P n spacing .486, diameter .050 I
15 10 30 MC .005 toterance $3.85 eoc,

I 30 10 45 MC .005 tolerance $4.10 ea. I

[ 45 1o 60 MC 005 tolerance $4.30 eo.

c--------------nl

QUARTZ CRYSTALS

for every service

All crystals made from Grade
"4’ imported quartz—ground
and etched to exact freauen-
cies. Unconditignally uaran-
teed! Supplied in: .
FT-243 holders pin_spacing
12" pin diameter .093
CRIA/AR holders pin_spac-
ing '2” pin diameter .25
MC-7 holders pin spacing 34"
pin diamefer

28
FT-171 holder pin spacing %
banana pins
1001 KC 10 2600 KC: .005% tolerance $4.50 ea
2601 KC to 9000 KC: .005% 10lerance $2.50e0
Specifv holder wonted
ANY AMATEUR, NOVICE, TECHNICIAN
80 meters 3701.3749 KC 01% tolerence
40 merers 7152.7198 KC
& meters 8335.3650 KC .I. 50 eq.
within 1 KC
quencies from 2000-3200 KC .005 tolerance $2.50
eo. {sunnlicd ineither FT-243_ MC.7 or FT-171 holders)
1o 8450 KC in 25 KC steps 75¢ each or 3 for $2.00
FT 241 lattice Crystals in oll frequencies from 370
ea. Pin spacing 27 Pin diameler .093
Ma‘ched pairs—15 cycles $2.50 per peir
455 KC Crystals $1.25 ea.
500 KC Crystals $1.25 eo.
s $4.50 co
Socket for FT-243 crystal 15¢ eo.
Seckeis for MC-7 ond FT-171 crysiols 25¢ eo.
Ceramic socket for HCS U crystals 20¢ ea.

MADE TO ORDER CRYSTALS
9001 KC 1o 11,000 KC: .005% tol. $3.00ec
BAND CRYSTALS

15 meters 7034.7082 KC

MARINE FREQUENCY CRYSTALS—AIl marine fre-
STOCK CRYSTALS in FT1-243 holders from 5675 KC
KC 1o 540 XC {all except 455 KC and 500 KC) 50¢
200 KC Ciystals $2,00 eo.

100 KC Frequency Standard Crystals in HC6/U hold-
Dual socket for FT 243 cryslals 15¢ ea.

FREE! Write for Catolog $961 with ascillatar circuits.

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See big red disploy . . . if he doesn’t stock them,
send us his name and order direct frem our fociory.

NOW! Engineering somples ond small quentities
for prototypes now mode either at Chicago or at
Ft. Myers Plant. 24 Hour Service!

IN CHICAGO, Phone Gladsione 3-3555

ORDER FROM OUR NEW FLORIDA PLANT
Use coupon below for 15t Class shipment

TEXAS CRYSTALS

Dept. R-32, 1000 Crystal Drive, Fort Myers, Flo.

For Fostest Service, Phone WE 6-2100
(B N N N N N N N N N N N N |

EILL OUT AND ATTACH THIS COUPON TO YOUR OR-
'DER FOR SHIPMENT VIA 15T CLASS MAIL AT NO

IExrRA cosys ]
BNAME . ..o B TR P PR RRET |
'ADDRESS ..... 0C0690060000006060006 0 cervesasras .
@76 0000000 00 cvvees . ZONE., . .STATE. ... .. o ]

TERMS: All items subject to prior sale and ¢change of
I price without notice. All crysial orders must be ac I
. companied by check, cosh or M. O. with PAYMENT .
'N FULL. Dept, R-32

LN W W W W W
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Lighe ontpan aren of the indicator tiode is i
the center ol the tabe envelope and is approx.
ientely A inch dong and 060 ineh wide. 1 he
5077 cim be aperiated hoom anc e or e, .\II|)|)|\
and drvaows 05 ampere of heater cavrent at 1 ovolt,

TRANSISTOR CIRCUIT-MOUNT
The Micowave  Praducts Department ol
]3 Sanders Assodiates, Ine. has announced the
svailabiliny ol o pew universal tamsidor civenit-

monnt in CUUei-Plate’” strip transnrission e,
Designed for the evalwtion of high-frequency

iinsistors at cither whal, o microwase frequen-
cies, the circanit-monnt permits acenrate meis-
urenent of cutoft hegquendics, vise time, and
other critical circuit pavaimeters. T he single mod-
nle can be nsed e brewdboard  ahnost all
gronnded-emitter or gromnuded-bise circuits.

NEW TUBE TESTER
Sceo Elecronics, hie is ollering a completely
]4 new tnbe which inchiudes all sockets
lor the newest imbes, The circaitey incotporates
the tiom's griddcivewit test as well as a merit
test. A intoomation is displinad on a0 single
meter.

The panel includes 36 sochets which are wived
throngh a selector switede and load svstem. T his
wstem exteinds theavpe coverage byoat least
Loy times, with over 2200 pes Tisted. Primarily
intcueed as a0 porcthle unit tor wervice calls, the
tester can also be used as a beneh instrmment.

Lester

D.C. POWER 5UPPLY
‘|5 Hewlett-Packard  Company  has  announced

the availabitity of & new e power supply
capiable ol remote progrannming. remote sensing,

aned ontput-anrent limiting,
1 he solidstite power supplv. Model 726 AR,

e e ]
e ® @ ¢

.
provides o tall Zomp anrvent capacity il o veg-
ulated output of o 15 volts, The output vlt-
age changes less than 25 mv lor 1F% lineaaolts
age variation and less tham 5 mv, when the omput
current changes anywhere from 4 to 2 lunpe.

SATURABLE CORE TRANSDUCER
Westinghause Electrie Corporation has an.
] nonnced the pility of . static sanmrable
core tramsdueer Tor measaring alternating cnrent
or voltage.

Known as the “Telednetor.” entput is 0 to 3
i dees into any doad up e 13000 ohms. The
dhes ontpnt s directly proportional to rhe
npnt over o wide 1ange ol lood resistimee and
wmperature, Acenrviy is =177 of foll scale with
wide viniations in ontput doading or auhiem
l("l'll[)('l Aarnres,

Lhe unit meisures 177% 54475 247 and weighs
approximately T pound,

TIME-CODE READER
‘I United  ElectroDynamics, Inc. is corvently

oflering a wew  timecode aeader which de
todes serial IRTG time code for operation of time
selectors to provide precise antomatic program-
ming of instrnmentation and control svstems,
v tvpical ondine application would be anto-
nutie control of a test seqquence. When nsed with
plined-back 1ape signals, the nit mav be nsed

www americanradiohistorv.com

smitic editing and progriinmming ol dat-
Processing sequences. ‘The selectors may be pre-
set o activate any givent fundion with an aceu-
raey ol betrer than ane millisecoml, Resolution
and vange of times seleaed G be providal o
nicet specific requirements,

TRANSIENT VOLTAGE DETECTOR

Halmar Electrenic Products Company, Lid.
] is in production on an allsolid-aate povaible
tiansient detection and measmement instnnnent
that has three vanges ol To0, e, o Toaon
voltse A direet-reading dial and built-in seli-cali.
bration and test features eliminate the neal for
calibration veference chanis,

Veenracy is = 17 o trmsients to | oasec, rise
time. down 1o dee. Relay outpat and amonatic
reset allows externmal  control, indicition, and
recording on repetitive transient ¢vents,

OSCILLOGRAPHIC RECORDER
Sanhorm Company's Tnduserial Division has
]9 developed a0 single-clummel  osciltagraphic
recorder with a ransistorized phiase-sensitive de
mudunlator amplilier
sl power supply
which is nselnl flor
Lestillg Servo - syslems
and componciis.
The Model
amplifies and
a dillerenee siwnat
that results lvom com-
2oan GG cror
signal with an exter-
ey supplicd 23125
volt rous, reference
sigmal. “The heated stvdns vecording it gives
immalinte read-ont Vi permanent, inkless traces
on division recumgnlbiar-coordinare chirts,
The complete Model 302 svatem is boused in a
compact, rigged 7Ux 10037 127 carnving dase,

02
recards

SOLID-STATE SWITCH & RELAY
2[] El.-Tck Components Division is now in piro-
duction on i new series ol solid-stite awitdies
and elins which conlorm o ML spedifications,
Single-pole, single-thiow muits 1ated at 1 oand
AP e

lable. Both unite operare from
23 volts e or e to TOEE s sotnree whieh s
completely isolated [rom contacts.

The company s also prepaed v oller custont
designy with rating to 200-ampere multi-pole
a.c. or due ontput,

LABORATORY POTENTIOMETER
2 Central Scientific Conrpany is now allering a
low.cast, compact Lihovatory peentiometer
covering a broad field in which (he potentiometer
[RITSRITEY

methaod is applicable mnit is suinble

ELECTRONICS WORLD
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for the ealibration ol merers, checking standard
cells and standard  vesistanees, and  measuring

tewperainre by thermaogonples,

A prined-civenit switeh connvels filteen 10-0hm
resistons for amaintaining a constant porenti
cter enrrent dor all positions. A atio-mnleiplier
switch gives the potentiometer thiee full-scale
vanges: D-1.6 volis, 016 volt. and 0016 volr. 'T'he
unit weighs six pounds and measures 812"x127x
nler,

NEW POWER TRANSISTOR
Delco Radie Division has recently introduced
2 ity DS320 power transistor which is espeeially
suited to replacement applications in anto 1adio
outpnt stages.
The new componenr hae a power rating of 60

|
watts at 25 degrees C and o collector dimde voltage
minnnum rating of 40 volts. According to the
company., it ¢an be nsed 10 replace many of the
power transistors nsed in car rwlios.

SILICON SWITCH

General Eleciric Company’s Rectifier Com.
2 ponents Department has developed a sub-
miniature light-activited “pn-p-n’

capable of handling Lnge amounts of power.
known as the £]2 the new device is now
available in five voliage giades for sampling
purposes. The unit can switch up to 160 watis of
load power en a continuous basis ar up to 2 hw,
for onc cvele. “I'he howsing is 30 inch long with

silicon switch

a diamelter of .25 inch an weight of .25 gram, A
mowentary impulse of light between 80 aud 500
footcandles in intensity s sullicicnt 1o trigger the
device into conduction.

AMAZING OFFER

RADIO & TV SERVICE DATA

Aot s Neded
1962

L.\I)IO Yuur best, complete souree for all

necded RADIO and TV dingrams and

TRANSISTOR CHOPPER servicing data, A zing values

2 \ilpu\ Electronics, Inc.'s Cambridae Divi Only 8250 and $3 p ant volume
sion is introducing 2 winiature vansiston Cover pariant v - malels of

Il periods. Use this entire ad as your

chopper with a noise level of only microvolis

Operiting on a new prnciple. the Type 0M)
provides isolation between drive and signal cir- |
cnits with precise switching action. No  driv l
transformer is used, permitting operation [rown
.e. as well a3 square waves or pubes. Typically,
the unit driven at 100 ¢ps has a noise level of 33
pv. working into a 10.000-.0lan lo:

Applications include doe. mnplificr stabiliz
tion, low-level switching and cannmatating, mod
ulator civcuitry. and servo svstens,

25

of

MICROMINIATURE TRIMMER
Miniatare Elecironic Components Corp. has
added another anir 1o s W”-diameter ling

uticrominintitre trinnmer pots.

Mounting by wmeans of a threadad bushing,
the Maodel MS-7 s especially designed tor panel
applications whore miciominiature size and ex.
treme  covitonmental performance are desired.
Specifications include standard resistance values
friom 100 to 10.000 ohms, Vi-watt dissipation. .03
ounce weight, and “Feflon™ insulated leads. The
housing is anodized alnminum.

25-VOLT CERAMIC CAPACITORS
Cornell-Dubifier Elcaronics is oflesing ¢a
2 pacitance values 50 to 100 rimes greater than
Type
new

standard cernmic units in its new 25-volt
HCC “7inyMIKE” capacitor line. The
series featnres ecomomy, snall sivce. plus good
durability and sability charactevistics.

The new line is available in four nominal rat.
ings: .01, .05, .10, and .22 uf. with capacitance
tolerance of 480 and — 207, Mininmun leakage
resistance at +25 degrees C will execed 50 meg-
ohms at 5 volis and 2 megeluns at 23 volts. The

-

____ NO-RISK ORDER COUPON o (0

no-risk order form,

TELEVISION SERVICE MANUALS

J Y Is are best for faste asier TV
repai e riced clor n g | |
c1s. Complete eircu [ facts
wiring board views, waveforins, . praductio
han et doable 5 cs. Cnly %3 per I
1 nn n Check volumes wanted. send
entire advertisement as your order form I
Now 1962 Television Servicing Alanusl, naly $3.
1961 TV Manual, $3 1960 TV Vo $3.
Additional 1959 TV, $3. Early 1959 TV, $3.
1358 TV \ titlonal 1857 TV, $3.
Earty 1957 Television, $3. 1956 TV Manuol., $3.
Additlonal 1955 TV, &3, Early 1955 TV, $3.
1954 TV, $3. 1953 TV, 3. T 1952 TV, $3. l
1951 Tv, s3. Master Index o Manuals, 25¢

RADIO DIAGRAM MANUALS

tere are low wed radio n 111 f
repairine, Cover everything from most recent 1npf
radios 10 pre-war old-timers: home radios, stervo,
comhinalions, 1ransistor purt
des a5 1 50

ics, all meeded alignmem
primied boards, voltages. —
sthinging, hims. Volumes are [
B x 1", abont 1go paw
1 1962, [ 1961, (J 1960, [ 1959, [ 1958. (] 1557,
) 1956. 0 1955, O 1954, [J 1953, © 1952, [ 1951,

1950. [0 1949. (] 1948, [ 1947, = 1946, 11 1942,

1941, 0 1940, (] 1926-38, PRICE EACH, $2.50

SUPREME PUBLICATIONS

1760 Balsam Road Highland Park, ILL.

Rush today TV and Radie manuals checked
in no-risk order form of this ad. Send postpaid,
I am enclosing full price. You guarantce my
complete satisfaction or my money hack l

Name
Address - '
City: State ]

REPEAT OFFER!
BUY 1 TUBE AT THE REGULAR
PRICE AND GET EVERY SECOND
TUBE FOR JUST 1¢

Zpzop

=M OOm

oe

l¢ SALE ONLY ON TUBES
LISTED BELOW!

*For every tube you buy ot 35¢ each,
YOU GET A SECOND TUBE FOR JUST
ONE PENNY!

*Buy 100 tubes for 35¢ eoch and GET
AN EXTRA 100 TURES FOR JUST $)!
Toke your pick .
mixed.

.+ tube types moy be

6AU6
SACT

6CG7
6SN7GT

6W4GT
125Q7

©
mot une

\. m.qulﬂ' 2
s nu-n

Radio

Sensational ! tra. Tleture tame

Self Service'

TUBE CHECKERS

$37 95

Let your
their own tubes! These re-
Hanle.
sotket tube checkers will
return your :nvestment In
one weck oOr
tittle or no effort on _Your
part! i -
tested consale models

Lyr.
&TV Tube

Factory Used or Factory Second Tubes!
TRU-VAC will replace FREE any tube that
becomes decfective in use within 1 ycar
from date of purchase!

ALL TUBES INDIVIDUALLY BOXED!
CODE DATED & BRANDED “TRU-YAC”

Partial Listing Only . . .

SPECIAL' 6CB6 .. . ..

ov»s 6HGEC 6BYSG
8/

lA?GT
1B3GT

NN 1 g 1 1 e ot
Berxccc=nlzrrx
ZANNNL AV B n
3] o
4

v
6ASH 6cus

1-YEAR GUARANTEED TV_PICTUR[ TUBES. These tubes are made
and matenals except tor the envelupe whuch is re- used o

ut
refunded
~hipped

S rep wh m

IR

FOB Our

ATTENTION ‘QUANTITY 'USER
Warehouse T O i e G 4

° v
Moncy Cheerfully Refunded W

guaranteed

Thousands More Tubes in Stock!

12SN7GT

12veGT
12WEBGT

NN NN oy
anaAmMEMmMa
NBNNLA AN

124X4GT 12K7
12ax7  L12L6

-
X
~

1172
only from new parts
[ ESTT ) rices

and Car

cusiomers test
U-vac
reconditioned 22 f

regrulatial the_1ollowl
FACTORY

3 i
with Federal

less  with Tubes !n this ad may Lie

Handsome, lel

BOT
NEON- LIGHTED HEAD!

n‘
1ot
“(\“. hrr\-ml

March, 1962

Harrison Avenue e Box 10
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PAYS YOUR FDSI’AGE—UH oty
L n aml fore:.

an { .O. 1}

wing stalcment In al

SECONDS or USED tubes and

o Harrison, N. J..

of =5
N onilers
1l arders &
appears

orsmony
nrelor
--bJoct 1o pri '
'-rllslns!
# marked

ru-
are c]-

HUmboidt 4.9770
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YOUR COPIES OF

'I‘l_l"-.

ARE VALUABLE!

Keep them neat...clean...
ready for instant reference!

Now you can keep a year's copies of ELEC-
TRONICS WORLD in a rich-looking leath-
erelie file that makes it easy to locale any
issue for ready reference.

Specially designed for ELECTRONICS
WORLD, this handy file—with ils distinc-
tive, washable Kivar cover and I6-carat gold
leaf letiering—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 sesv-
eral of these ELECTRONICS WORLD vol-
ume files today. They are $2.50 cach.
postpaid—3 for $7.00, or 6 for $13.00. Satis-
faction guaranteed, or your money back.
Order direct from:

JESSE JONES BOX CORP.
Dept. EW

{Established 1843)
Box 5120, Philadelphia 41, Pa.

| FLELTRIC

7 )APPLIANCES

PAYS $3 TO $5 AN HOUR

Spare Time, Full Time + Learn ot Home

l,’Rl‘Zl’. BOOK offercd be- QUICK WAY TO GET STARTED
low shows how YOU can For lews thn 200 o Jduy
now have 4 rood-pay our easy. picing nd i:-m
business of yonr own. richt  tien - -~ backed v 45 year-
m yonr No eyperi of suiies~ in hone train
ence needed. just simple  ~7 PFEpares axi UL
1ools. Learn 1o repair [lec- SIS in " "i'”" s
S e 23w held, Barl Rnd 'nhlnn
. d
tric Appliances. Yays #3.33% son. Ohie s o de

!
an hour! $510 in one month spare

time., \NRI course ic |»rnr-
less.” At no evira change
vou esen el all parre

your ownl Appliince Tester,

400 MILLTION Appli-
alices are in Americanm
liomes right now, 76 MH]
lion MORE bought each

. tou.  Finds - Spots
vear, l’cnplc. need them speeds and (hecks vour
fized. goud vimes o1 bad ook
)0[: make rood money do- Ger vour FREE Book
ne it In oyonr basement,  apd FREE Sample Lesson
xarage, eveu on your Mail coupon below, letter
kitvhen vuble, o posteard, mes,

FREE BOOK ¢« FREE LESSON

NATIONAL RADIO INSTITUTE, Appliance Division

Dept. EC2, Washingten 14, D.C. I

l Send FREE Book, Free (Appliance Repadr Course |
Lesson. Am interested in
l Spare Time Earnings ' My Own Business I
l | Better Job

Address .

G570 0 caoococo000a0noa o Zone. . State, ...,
_Aurediled Member Nationot Home $tudy Council
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l wnits e especialls saited lov Tow-voltige appli-
Grlions i transiston cirenin.

TRANSISTORIZED ANTENNA BOOSTER
Winegard Company las added o naansisaoe-
to its line ol 1\

K

i7ed booster anlemn acces-

{

E~n|i('~. Desigmated as the " Penna Boost™ Madel
ALASOU nuplilier, the new it will fit any an-
| tenma and has o atal gain up 1o 19 dh for both
IV and AL A 3wy moennt peimits monniing
on e walls o uist. Fhe power supply is
all e, campletely shockproot, and s equipped
with a localdistant and polavity switch, an e
outler, and o built-ine two-set conpler,
Semicon Ine, is intduding a line of ~ilicon-
28 comtrolled vectibers up o 600 volis, designed
lor e in power cantrol and high current switch:
ing applications wequiring blocking voltages up
ta B solts, The anits are ;|pp|if:||)lc load
CLTCnIS 1P 10 peres.,

Among the features incorpouited into the de-
vice ave a long leakage path that eliminanes volee
[ s breakdown between terminal and cise, riple-

dithised silicon peller for maximum uniformity

and reliability, all-welded comstrnagion, and in-

| tegal terminal-lug constraction.

29 Sybvania Llecoice Products Tine, has developed
new  dosed-citenit television cimera de-

signued o operte with cither home-type vl ve
ceivers  or spedial indistiial  video  veceivers.

SILICON-CONTROLLED RECTIFLERS

| —_—
CLOSED-CIRCUIT TV CAMERA

F | ahereby ollering greater flexibility in nse.

| ‘The Model VA incliudes elecivonic sell-ad-

jistiient 1o lishiing conditions, 1ogged  chissis
mounting lor protection aginst shock damage.
rrer mounting designed  to accommodate
noreal, wide-a o aelephoto denses, 1 he
“owide, 127 long. md H7 high,

ad

CHNeTL INeiIsnres 7

MINIATURE RElAY
3 Line Elearic Company has developed @ new
miniatme relephone-spe ek which is ap-
plicable to o wide vaviety of nses indoding com-
mnnicions, compters. progunmnmers, imd con-
rods ol many sonts,

The Series GF relay incorporates a seandard
stk insnlation which is wmade from a high grade
of phenolic o permit comtinnons daty at 85
degrees € Fhe new servies is available in o vindery
of stvdes: open, dust cover, and  henmetically

| sealed.

| TRANSIENT-VOLTAGE SUPPRESSORS
'3] Sarkes Tarsian, Ioc, is how ollering a com-

plete line of seleninm ivansientvolage sop-
pressors. Designated “Kliprolt” these nwirs will
reduce tansient voltages genevated by moaars,
velave, amd swinches, Tnstmineous voltage over-
toads canse silicon rectifier failures, so use of the
| suppresors will inaease reliability,

www americanradiohistorv.com

I he suppressens e available i polinized e
mdue applications and non-pokin
ized desigies Ton sppression ol tansiouts i e
ciranies.

1w -
SN lor s

GERMANIUM POWER TRANSISTORS
I\c'.ulml Semicondncrm las enteved e lekd
32 CTPneps o germaninm pawer
nllnlng AN, ANINN,
T packages i accondance with ew
FIA requirements, §hese deviges ae elocically
mtevdimgeable with ithe o nal

=

lger ML packs

HI-FI—AUDIO PRODUCTS

TUNERS FOR FM STEREO
- WooSickles Drivision is now in prodnaion

1
33 ol twe new Jowscost, minianvized DAL adio
toners alesigned tor UM Gd combination AL
(Y} ard pinticuwlavly g the wew stereo
multiples sets,

Fhe Aendels 310 and 311 are stable il teanne
asingle tubes conppact, vigged constncion: gang
condenser: mnd linear frequenc
70 W 1055 me, nominal. he mnes e

Tanmsistens
anel 2NTS A nis in
welded

heavier ol

et

v e
asail-

able with the ning <hale me cither cnd. 1he
Model S0 s also available with ad.e,
THREE-WAY BOOKSHELF SPEAKER
sherwaood  Cledrotic Labortories. o s

3

now olleving aomediam-priced, thiee speaker,

threewany bonkshell spes

Aer sostem which s e
ing matheted as the " Ravinin.”

Lhe new unit pronides smooth vespemse Tosn
45 to 17500 ops 2 b and is essentially 1t 1o
L0000 cps. §he sstem consisg of a0 127
plisinee woofer. an 87 ke with
sealed fiber ghuss fill backphoe, and a0 2027 ving
radizaor snper pweeter aba with seiled liber ghis
Al backplate, Crossaver points are GO0l 235t
eps with 12 db ocase arennation. besel contiols
are provided Tov optimnm midiimge and iweeten
balance mder sl voonu canditinms,

Ditmensions ane x I3 13T N number
ot different cabiner dinishes e being lered In
the Ill.|l|\|'.l(l'|l|'(.'|'y

ch -
cone ntidrange

NEW AMPLIFIER TUBES
3 Awmperex Electronic Corpormion 1. an-
nonnced availability. ol the tvpe FORRG
HGWS o piode-pentode Tor preamptilicns and
power ontpin stages in stevea hi-b ampliliens,
Expecially snited Tor low-cosg stereo, ol 1wn
of these bes e neaded for a complete wae
chimnel stereo sastem, with cach tibe providing
1 watts andio owipar, s AL per chanuels Usin
only channel. o a0 total ol |
tor a complere higher power faw-distionion 3
stereo cach two tubes wilk pnovide 12
witts ontpn chass AR pash-pull “Hhe triode pore
tion of the FCLSG is cqual 1o one section ok 2
E2ANT ahile che pentode portion as o place
dissipation vating ob 9 watts el o anscondin
tmiree ol 1A genheos,

two tubes per

sAstem.

RANDOM NOISE INSTRUMENTS
Solitrow Devices, Inc. has inraduced  two
new eandom naise insteamends for checking

and esalmating high-Adeliny: andio svstems nd

aconstical factors swithonn mse al danvilins instone
ments and lemnring the new UNaan-
vistor” white noise dimle.

solidstate

ELECTRONICS WORLD
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P he Model SA D is a vodom noise analszer while e Model SA-2 s
vandom noise amplifices Both imernmens provide a0 fowslevel scance of
white noise ob tmilorm amplitide distribation Toom 200 w0 2000000 cps
Falb, b both wpire considerable ontpit s available above and below these
Himits, Power is provided by selt-cemtained veplaceable merciny batierices,

FM STEREQ SIGNAL GENERATOR
Calbest Electronics is now olleving a compaet amd aconare T wereo
al gencvatar designed for Ethoraron nse, producion esting. and

e
sy

o
Ih

lichl adjustment ol BN
seiey llll.llll('l'\ il re-
ceivens,

Il he Model MX ‘ \
GU5-5G provides com- T

|>ll\il('. sereo, ('llll]|lll\il('

stereon modulared olf Cataasr
sigimal, R I. R

1., o ke onstal-
conniolled pilot carrier
ontput sigials while an
iermal FM L sigual
gencialor petntits conm

IGNAL Gineaator

plete serea testing ol
FAL sterco receivers m
AL nmers and - steveo
adaprers. Mercentage ol
modulinion is read on
an iindicator weter,

The generator operares hiom THavoln, dikevede
high, 1537 long. amd 7% deep.

beomeasies 112"

AMPLIFIED FM ANTENNAS
Winegard Company has added two wew anplilicd FAT anennas o
38 its Hne o imeet the reguitements ol the Iringesnea BN Tistener ol
those interested ine PA multiplex receprion.
Fhe PEB UStercos Lron™ sagi is gold anodized and has a mininnnn gain
ol 26 dh over o tolded dipole, T has a flag Tiequenes vesponse ol = Taglb
Trom ®8 10 108 wme. It featnres a builtiin TVFXM conpler and has eight
clements with o diiven element divealy coupled 1o the tansistar ampliliern
Lhe PET s alsa gold anodized and s gondivectional with 1o db wain
inall directions over a folded dipole. B has o Stahng e,

STEREO TAPE RECORDER

Viking of Minncapolis, Inc. is now ollering its Model 56 7Steveo-Com
39 pact” tape vecorder which incorporites new recording and plas back
clecnonies giving 1t a
vange of 2 1sami cpes,
phic e spedial wtero-
dyne Hlter designed 1o
permit distovtian-lree
FM multiplexs record
ines.

While the taipe nans
povt mechanisi i the
same as i the previons
version ol this model,
this vew it s com-
pletely cledoonios
i a0 binshed alumi
mnn Laceplate, adgal in
with head cover
Al contiols accented in
black. "I lnee monlels are
cunently available: the
ERO hall-nnadk steren
or mone recording with
lalls or quarter-naaek steveo or mono plashack: RMQ quanier-nack recond
ing. sterea o mono and quarier- or halt-naek phivhack, sierea o mone
and ESM hall-tnack onldy recording and plavback, sterea o mone,

new

vold.

NEW COLUMN SPEAKERS
4 Atlas Sommd Corporation has added a0 new Tine of sound colimmuns as
the “Colmmnair.” T he units coelose o vevtical stack ol sisoadjonsted-vange
cone speakens that produce a Fneslaped. broad hovizonal, nanow senical
pattern which eftectively covers areas where adverse onuditions ol reve
bervarion and aconstic feedback exisis,

Curtently two mwdels are availables a 20 wate unit measiing 37557\ 287
and a Ahwate model measuring 86270 Units may be aear, side, o
corner memnned. using an all-purpose bracker suppticd with the enclosnre
I he enclasuve atsell is of hea lintedl with 1 alHex ™
piddding a prevent vesomnce.

MANUFACTURERS' LITERATURE

SEMICONDUCTOR CATALOGUE
4] Intenational Rearificr Corpoation has issued an np-tosdate 2hpage
catalogue which lists over 23950 semiconductor devices inchuding gl
eter diodes, silicon controlled rectifiers and SCR triggers. silicon sovall
power. maditm powet
wlerence elemenis,

gangce steel ROYDINIT

high power and saper power vectifiers, el rener
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CITIZEN'S
BAND RADIO

5 Channel,
crystal
controlled —
Dual voltage

[ 4

L

12 Volts DC/115 Volts AC... 3.2 Amps full stancby current
... Transistor power supply .. . Highly sensitive, selective. su-
perheterodye receiver with RF stage...2 IF stages...Auto-
matic noise limiter ... Adjustable quieting squelch...Full 5

watt transmitter ... Dual tuned pi-network output circuit

Universal mounting bracket included.

Five Channel » CBD-5 w/1 pair crystals

$179.50

ALSO AVAILABLE

Single Channel o CBD-1 w/1 pair crystals

PEARCE

Bl

DEALER

-SIMPSON,

N Lre g

=

$159.50

MiaMI 35

INQUIRIES INVITED

INC.

FLORIDA

The hand-held

-WAY
RADIO

that outperforms

‘em all!

Anyone can operate—no license
required—priced from $109.50!

Instont contact from office-to-field or on-the-job opplications . . .
Viking "Messengers" are delivering outstanding performance! Cut

aperating costs ond boost efficiency . . .

ideal for builders, con-

tractors, trucking, delivery services, garages or other on-the-job
applications, Also being used by field crews, ptant watchmen and
security personnel, municipolities ond utilities, for personal poging
in manufocturing plants, warehouses, freight and shipping yords.
Viking "Messenger” transceivers are availoble in compoct hond-
held units or more powerful base stations and mobile units. Send

today for full details.

.

Please rush "Messenger’ details to:

NAME.

ADDRESS -

ciry

STATE

E.F.JOHNSON CO.

2501

10 Av. SW, Waseca, Minn,

-~ FREE! SEND FOR COLOR BROCHURE

www americanradiohistorv com
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Complete with full instructions and diagrams. For
use with Remote Controt, Burglar Alarms, Count-
ers, Door Openers etc. Good Sensu-
hvnty

PHOTO MULTIPLIER POWER TRANSISTOR

$2.00

E

112

AMERTRAN PlAéTE‘TRANSFORMER
Primary 105-128 V. AC.. 60 ¢y. $65 oo

Sec, 6200 V. @ 2 WVA or 140
2 for $120.00

Ma. 33 Wave or use 2 for FULL
" BC 442 ANTENNA BOX (ARC 5)
i oo B e
FILAMENT 'I'RAIISFOIIHIR o

V. @ .6 Amp, Small Size. fravraa
R oL &% 82078215

WAVE at 4 KVA ed. ... ..
Contains RF Meter (730 Ma.i I‘I'ell)": 51.95
ut 110v. €0 cycle. ”"“u"Ea.
DYNAHOI’OI SPECIALS

input 5.5V—0utput 4035V l’z‘ 280Ma.
Carter small size. Ea, ., ... .. ...... . 35-95
SILICON RECI’IFIEI!S
fIv Current Price | PIV current Price
10¢ 500 Ma $ .25 | 20 Amps $ .38
20¢ 00 Ma .30 | 400 2 AmpPs 1,00
40 500 Ma .50 | 100 1S Amps 1.50
730 S00 ma .80 | 200 15 Amps 2.75
(Jtems above are Hi- | 400 15 Amps 3.7%
Efficiency Gold Plated) 30 SO Amps 3.%0
200 750 Ma .30 | 10D SO Amps 4.2%
4040 750 Ma .30 | 200 30 Amps .00
100 2 Amps .35
CHOKE=FULLY CASED

S HENRY @ 200 Ma ..
S HENRY @ 250 Ma ..
10 HENRY 300 Mt ..
4 MENRY 400 MU
4 MENRY 900 Mil .
4 HENRY—1 amp.

BRAND NEW Oll COHDENSIRS

S0 MFD 200 VDC 4.30 | 6 MFD 2000 VDIC 4,9
2 MFO 600 VI .50 -8
3 MFD o0 VDC .60
4 MED o0 v .78 | 2 MFD 2000 VD 6.2
5 MFD .80

0o \'l‘(, A MFD 4000 \'I)C 8.9
W 1

0 5000 VDIC 8.
soon  “ 14,
7300 VDC 2,
THO VDO 6.

0
HNIU
1 N

ML

15 MFD 1000

1 MFD 1200

1 MFD 1500

2 MFD 1500 1

4 1

8 2.9

1 8

2 1.50 330 AC. 4.95
4 Vi 3.30 8 MFD sa0 AC, 2,

RELAYS

WARD LEONARD Heavy d:ly relay colt

220V 60Cy.. 2 ph S

3 Pale 51! 25 UM.:; contacts. ... .. .Ea. 36.95

6 volt AC, SPDT .. ...... .-;....-.‘..51‘25

6 volt DC. H.$. Relay DPDT . .......... '95

6 Volt DC. H.5. Relay 3 PST N.O. ..... 65

GUAROIAN 110V AC. 2 Pote sln:‘r anow sz 50

(1 N.O. & 1 N.€.1 Rept. BC.6

Dotlcr-ﬂrumlleld SMSLS 10,000 nhm. sz 25
2 Ma, Sens ............s.o..c ...... Ea. .

110 Vott AC Retay.DPST A

10 Am‘:) Conta l‘1'“ Ea. 51.50

S Ret 11.000 oh coll. 1 Ma

A:!'j‘.! to;l:wlrmﬂun °1':l‘nlnn SPDT. El.sl 95

12 VoIt SPDT HSDC Relay . . .......... '95

12 VoIt DPDY DC I‘!elv‘vo e e Ea 51'35

s 22RJC 5,001 i

sl"%’:'l.l s‘uvn‘;(;l sealed rel.\vn > . s2'49

srﬁlﬂl Relay, SPDT, 6,000 ohm s1'95

©.E. Retsy Gonirol, canlans 8000 ohm $1.10

relay, sensilivity 2 muis, 10 for $9.25 ea.

PANEL METERS
TANDARD BRANDS |0:500 V. .3.95
* o-15 Vons Al: 3.95
27 METERS 3-; otn .- g-g:
IOO-O-IOD (IO West. Eln()osedsglm;: )
Meter 110V-60 .
‘.’,"‘,‘.’, ":ﬂ,,.;,; Do 0-99,999.9 Mrs.
0-40 Voits sod—cuaranleed S
18.36 vou: DC. L LR 9
©0:8 amps RF ... .. 4" METERS

0-150 Amps AC (ulth

37 METERS current transf.} .

-1 Ml DC . . 3.95 10-2500 oc 6.95
0-500 Mits DC. . 3.851100.0.100 UA ... 5.95
MISCELLANEOUS SPECIALS
EIMAC—A450 TL, Brand New Ea. 535.00

1521 vaCuum SWITCH roplacmm-m "
25
.25
+95
$T42D, Cutier-Hammer Switch SPDT, oa. 25
Small 10 _MFD, 200 VDC ©il Cap. (3
Dla x zl’.") Suitabte for Crossover .
......... ea. - T5
EH‘C!I’OlV'lC fMaIIcryl 400 MFD.
. Pseaeeenn ea. 1.50

All merchandise sold on a 10 day money back suarantee
wilh Order=F.0.B, New York

in. Order $3.00--25 7,

PEAK

LECTRONI!ICS

COMPANY
66 W. Broadway, New York 7, N. Y., W0-2-2370

PP

Ratings. chaactevistics, amd deseriptive data
on these and many orthey devices are covered
comdensed  tabular fornut, Also inclnded s
comprehensive listing of JEDEC rectifier typ
with a cross reference to device classification, vat-
ing. and page number,

DIELECTRIC MATERIALS
4 Emerson & Cuming, Inc. has issued a con-
densed eatalogue covering an extensive line

of ancchoic chambers, casting resins, plastic and

ceramic foams, plastic vods and sheets, plastic
surface  coatings.  adhiesives,  cements,  scalants,
impregnating resins. ceramic diclectrics. shicld-

ings, etc.

Pertinent specifications are provided on each
product grouping with dditional technical in-
formation available from the manufacturer on
request.

INSTRUMENT RECORDERS

Amprobe Instrument Corporation is offering
4 i four-page data sheet providing details on
its new  precision recording  instrument  which
features small sive, light weighi, and low cost.
The new recorder is being offered in several ver-
sions for use as a voltmeter, ammeter, or temper-
ature recorder. Applications are illustrated and
technical specifications supplicd on all 8 versions
of the instrument,

RECTIFIER DATA
Semicon, Inc. has issued Bulletin No. §-105

which provides complete details on its siticon
control rectificrs. The brochuve includes graphs
and charts illustrating maximum allowable rat-
ings. clectrical charcteristics. reliability specifica.
tions, quality assnrance provisions, V.1 character.
istics, accepuinee requiirements, mechanical data,
and suggested applications,

INSTRUMENTS HANDBOOK
Forster /Hoover  Electronics, Inc, has jnst

45 published o 12-page, fully illustrated clec-
tronic instrimments  handbook  which  provides
complete data on a line of equipment for nse in
the fields of nondestructive  testing,  magnetic
rement, material research, and dinten-
urement.

SPECTROFLUOROMETER DATA
4 Farrand Optical Co., Inc. has prepared a

new hrochimre covering the features and ope
cration of its improved USpectrofluorometer.”
Among the improvemenss v a new attachment
which permits the measirement of transmission

or alsorption of the sample.

Weston Instruments Division lus issueed 2
47 4-page bulletin discussing the featnres and
specifications on lour models of dircnit analvring
instruments made by the firm,

The testers. all designed as portable insnen-
ments, are completely deseribed, Specifications
inchude data on acenracy of varions models in all
runges, applicitions, and  available  accessories.
The bulletin has been designated No, 06-207,

f8

INDUSTRIAL ANALYZERS

PRINTED CIRCUIT KITS
Micro-Cirenirs . Company  has releised an
R-page catalogue covering its entire line of
rescarch kits and elearically comdnetive coatings.
The publication contains descriptions and com.
plete price sehedntes on thiree researche ad de-
velopment Kits and on a wide range of silver
paints, special-purpose clectronie shielding
paints, aircraft antistatic paines. and  resistor
paints covering (the vesistance tange from below
01 ohme per square to 10,000 megohms per
square.

POWER-SUPPLY MODULES

4 Trio Laboratories, Ine. has issmed an R-phg(‘.

2.color dillustrated  caralogue deseribing s
new dine of "Costom Power” prefabricated, reg-
ulated powersupph modules designed  to pro.
vide, in a wide variety of combinations, powrr
supplies to cistom spedifications, assemided from
ofl-the-shelf nnits.

www americanradiohistorvy com

Ten basic modular “building blocks” are in-
chnded in the line and desaribed in detail jn
this new publication.

FLEXIBLE PRINTED CIRCUITRY
5 Garlock Electronic Products has released an

R-puge engineeving mannal entitled ~Flexible
Printed Circaitry with Teflon F.EP.” The bulle-
tin discusses in detail the ahree hasic compo-
nents ob the companv’™s process—ihe insnlator,
the conductor. and the civcuit. Complete techni-
cal data on the standard insulating material. con.
ductor materials, relavionsdiip ol conductor
widths, weight, and resistance. insulator thick-
ness, termimations, amd tolerances are inclhaded.

PROFESSIONAL TEST EQUIPMENT

5 R&K Manufacturing Co. has jssued its gen-

cral catalogue No. APIR which covers a com-
plete line of test equipment for the professional
technician. Included are electrical and mechani-
cal specs ol an estensive assortment of tube
testers, v.oan's, vLvann's, circuit analyzers,
nal tracers. ete.

SERVO-AMPLIFIER DATA
52 M. ten Bosch, Inc, has issned o handy pocket.
sized brochure on its new “Tramp’ ampli-
fiers and auxiliary components. The publication
describes these servonmptifiers in detail and out-
lines applications for such devices, Auxiliary de-

vices, such as o osurge limiter, regubited power
supplies, demodulitors, and niniature  trans.
forimers are also deseribed,

U.H.F. PREAMPS

5 Conmmunity Eangineering Corporation is of-

tering a d-page. 2-color bulletin deseribing
its new line of nh . ultri-low-noise preamplifiers
for single.channel reception from  channels 14
throngh 83. General specifications and particular
mudel specifications for cach of the six models in
the line are included in the adletin,

VOLTAGE REGULATORS
Electric Regulator Corporation is now offer.
5 ing a four-page condensed  catalogne cov-
ering its "Regohm™ voltage vegitlators. In addis
tion to indormation on funcrions, featires, output
voltage levels, specifications. mnd - comparative
data there is a table providing fth eleetrical and
mechanical specifications plus prices,

COPPER-CLAD LAMINATES

Svathane Corporation has issucd a new bro-
55 chure listing all grades of s copper- ~clad
Laminated plastics correspondding to MA and
ML specs. Outstanding ¢l teristices of each
erade are deseribed and typical property values
listeel. The brochine also discusses bonding of
metal foils to Luninates, and  quality control
checks emploved on all copperctad materials.

DELCO SPEAKER SYSTEM
5 Delco Radio has issued o single-page data
sheer covering its Noo G368 two-wav speaker

svstem. Included  is information on the 127
wooter, the 27X 67 tweeter, and the crossover net-
wolk nsed with the sistemn. A recommended

hooknp diagram i inchded.

A

HANDY FLASHLIGUT PROP
By GLEN F. STILLWELL

HEN waorking behind a TV or radio
console, in a dark corner, or under

an instry nt panel, a flashlight is gen-
erally d o light the work. To prop

up =uch a light <o tlat its beam ean be
directed onto the work, a picce of cor-
rugated cardboard (available anywhere)
e nsed.

Simply cut a hole the size of the flush-
lizht barrel in the top side of the sheet
ol cardboard. Insert the flashlight and
this will prop it up in the cxaet position
desired, leaving hoth hands I'ree to make
any ;ul_iu.-slm ‘nt necessary,

ELECTRONICS WORLD
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Citizens Radio Service License Serial Numbers |

s Radio Service, the

istered serial er appearing
on cach station ense document is re-
quired by 1he Federal Communications

I\ THE Ciiz
re

Conmission’s rules to be used also as the
radio station eall-sign, In the past these

serial numbers have been made up of an
itrary arrangement of one or 1wo
s. one or two call-letiers, followed by
r-digit serial number. Because these
s hear no resem-
1 accordance

1o ¢all
with internanic
decided that all future serial numbers of
CB ~tations will he 1aken from the inter-
al call~ign series available for as-
sicnment o stations of the U.S, However,
currently licensed saations will continue
to us¢ the callerial numbers issued 1o
them Crom the old series until sueh time
as cach license ix renewed, madilied, or

v 1, 1962 for class B, C,

and |

and D stations, the eall- s (= I
numbers) assigned to stations licensed in
the Citizens Radio Service consist of

three leiters followed by four digits, As
before, the digits will he assigned in
numerieal order from 0001 to 9999 (ol-

lawing cach three-letiter prefix, Examples
of such complete eall signs are KCB- |
1526 and KOQP-2315. |
The first letter of cach prelix in the
call sigmaserial numbers will bhe the letier
K™ 1o indicate that the station is hi-
censed by e United States, The two let-
ters which follow will have various nses
for record and enforeemeny purposes of
the Commission. and may indicate the
class of station involved (elass A, B,
ar D). the approximate date of issuance
of the license, and the Radio Inspeetion
Di<trier in which the licensee h
iling address, Serial numbers b
ng with KAA through KAF will he
signed in cequence to class A stations and
as be recassigned 10 the e stations,
definitely, upon proper application for
rencewal or modification, This ecall-sign
continuity, however, will not he possible
in the case of elass B, C, or D stations,
where the large number of apphlieations
and licenses has forced 1the Cor
10 adopt streamlined sdministrative
cedures in order 1o handle the workload.
During the calendar vear 1962, all
class BB ctation license serial numbers will
be idemified by the prefix KAG, all elass
C by the prefix KALL and elase D sta-|
tions in the vavions Radio Inspeetion Dis- I

tricts by prefixes KBA throngh KJE. A |
]

SIGNAL CORPS MEASURES GL

RADIO-connding 1echnique he
developed by the US, Army Sig
Corps to plumbh polar ice hasx been sue-
cessfully used 1w measure the depth of a
massive glacier, 20 milex <south of
Ellsmere Island in northern Canada.
The radio-~ounding  method  entails
measuring the fraction of a second it
tukes for siznals 10 penetrate iey depths
wid retnrn 10 a recciver after vellecting
ol the mnderlying soil, rock, or water.
The velocity thongh the ice is about hall’
the 186,000 miles-per-second at which

ACIER BY RADIO SOUNDING

radio waves travel throngh the atmos-
pheve, The speed of the new methad
mithes it especially promising for ol
inz a hener picture of the geograpl
featnres hidden by the ice in vast
stretehes of the antaretie,

The work was done by Amory 1L
Waite. Jr.. a veteran engineer explorer
of the US, Army Signal Researeh and
Development Laboratory, who pioncered
adio sovnding of ice, along with Dr.

ot M. R Winkler and Stanley ).
Sehmidi, of the Labs, A

USSR TECHNICAL GRADUATES TOPS U.S. BY 200-300%

MAJOR analy<is of Soviet eduea-

tion published recently by the Na-
tional Scienece Foundation indieates that
the Soviet Union is producing iwo 10
three times as many seientifie and tech-
nical professional graduates yearly as is
the United States,

In addition, Soviet production of sei-
ence and engineering  professionals s
seen as accelerating throughout the
1960, reflecting the 1otal Soviet com-
mitment to developing seienee and wech-
nology as ecconomic and political
weapons of the state.

The extent of the orientation in Soviet
higher edneation toward seience and
technology is measured by the fact that
abowt 37 per-cent of all 1959 graduaies
at the bachelor degree level were in engi-
ing, seienees, and selected applied
¢ liclds, compared with 21 per-cent
in the U.S,

The professional instruetion provided
these graduates, althongh exte ¢ in
fundamentals of seiences and engineer-
ing. was found 10 be directed toward nar-
rowly delined specialtics with the main
purpose of equipping the individual stu-
dena to perform a specifie task,
also noted that support of ¢du-
< strong, and npwards of live per-
cent of the gross national produet is cur-

March, 1962

vently spent by the Soviet Union on edu-
cation (as compared with about 3.6 per |
cent in the United States).

With only half as many higher eds

tion creaduates as the US., the Soy
Union has a greater number of profes-
simutls in seiemific, engineering. and
other applied seience  fields. and the
sSoviet rate of growth in these lields is
more than twice that of the United States,
Trile we produce abont 90,000 engi-
. seienee, and applied science pro-
r. the Soviet U'nion’s
praoda rrently 190,000 annun- |
ally, Projecti indicate that during the
deeade of the 1960° the Sovier rate will
reach 230,000 annunally,
The study also evaluated the quality of
Soviel higher education and concluded
that althengh gqualitative va on in the
Soviet ¢ffort is substantial, Soviet profes-
wonal higher education in most scientilie
and engineerving lields is at least equiva-
I to, and sometimes more extensive
than in United States or West European
institutions of higher learning. To de-
velop high competenee and 1o seleet stu-
dents for professional training, early ex-
po-ure to the seicnee: 1 mathematies
in Sosviel secondary ~ch
Oneahiird of the currid
these subjects,

m s devoled to

Al
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CUSTOMIZED

TV KI

On Easy “"Pay As You Wire" Terms
Cnly $15 for the Storting Poackoge!

“PROFESSIONAL"
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble. No technical
knowledge required. Anideal
“Leorning” Kit with a Complete
Course of Study is available.

Alsc available:

WIRED

CHASSIS

for custom

installations

with a choice
of vertical or horizontal
controls and the newest

197, 23" or 27"
Picture Tube,

Baoutiful Cabingts =
desigred o ephomce toung quality and blend with
msdern decor. For TV or combination TV and Hi-Fi.

A few of the Professional Quality Features:
Choice of push-pull 10-watl audio or output
to your Hi-Fi system ... D.C. restoration...
Ultra-linear sweep circuits,,.Newest Stand-
ard Coil Medel PKO Automatic Fine Tuner
. . . Super-sensitivity for fringe arcas . . .
Complete line of Accessories for Custom In-
stallations.

Choice of 19”,23" or 27" CRT, Prices range

from $119 to $199.
U.S. Armed Services and over 4000 schools and
colleges have selected Transvision Receivers for
educational television. a
Inderesled in Electromnicd? ‘,%
L}
Learn the basic principles of elec- <758’
tronics from the Course available with the Kit.

ASSEMBLY MANUAL-—$2.00

See how easy it is to assemble the Transvision
Kit, Cost of Manual refunded on purchase of Kit,

1“:‘“}&1 A€ New Rochelle, N.Y.

S NE 6-6000

rmmmem START NOW — MAIt THIS COUPON ammemm

1 TRANSVISION El . Inc., New Rochelle, N.Y. Dept. EW

I (7 Send FREE 8-page Catalog...[J | enclose $2 for Assembly
Manual, refundable on purchase of Kit.

3 | enclose $15 for Starting Pkg. on pay-as-you-wire plan,
(Complete Kits srange from $119 to $199)

i

lName_ E—— S—

}Address_ R _ —
! Oty _lone, _State.

O e —

113


www.americanradiohistory.com
www.americanradiohistory.com

LORAN APN-4 e A HECEINER ARC-3
AT L. %1895 RECEIVER!
NAVIGATIONAL EQUIPMENT Like new . _.ln a
i craphi iion_of your hoat or BRAND NEW fae $22,80 |- ol Comptet [F—
Nl e compiete WIth ALl tules ii: channel. ymallb:.ltllolnl or 'continuce. | *hj witn A $ 95 &l
kL tyning € rmaplee witle speaker, squelch, | TJubes ExC, N [ |
INGICATOR 10-68 APN-3, and RECE(VER $49.50 it SACT. T0ds algsar, Used R ANTTTIT tf
R.98 APN-4, w n tubes ! lee NEW - -4/ LEE
feceiver (ndicato \H\ $88.50 LATIA STT F T TURES FoR Wy )\1- $14.95
TNVERTER POW hraml hew In original hoxes cryslal controlled 17-tube sunt‘rnol. tfunes from
TRVERTER P WER SUFPLV lnr s on Pro-atiicte
" l"‘ N = TE 4 ‘T 237 MOUNYING B““ "” “‘ 60" R‘-“" 55 g5 tllll‘ll(‘l! 28-volt DC power Inpul. Tuhes: 1.9002,
AN ML o ey Rl SR 1 Hadld dyi L . G:6AKS. ' 1-12SH7. 3.125G7. 1-9001, 1-12H6.
wu%__‘ﬂ m or 24V Dynamotor for Atove $5.50 2.125N7. 1-125L7, 1-124
I2-Valt Inverter Pownr Supply, e Noew e txe. Used S4.2 Hrand New
Shock_Mount for ahove $2.95 NSMI ER
We carcy a compiete line of spare parts for above. e eSO o $33.33 ARC 3 TRA %ﬂ “,IT ste
4-Section Antenna for BC-603. 683 Recelvers. Comn "““. T erytil &
e —— I EEIH !!H/E b tunting hase, RRAND NEW $4.95 PR -;‘
BC-604 'rnAns__mnru_wmp.mon Wit ror 1C.003 L LISHT, 1ol s16 5
OSCILLOSCOPE Reve plaste. Witk all el BIANDTG NEW se : Bl 5o
4—$e:llon Anmma for ac-soa 684 'rra..smmm—s l-"“‘ new conditio; . .- 5
Easily converted for use on b St maunting bioa BRAND NEW .98 CIIRCTTAR CON R 1R 35.95;
astly ru We' carry 2 complete tine of spare parts for hed
radio-TV service bench ___'_-'c v
LIKE NEW! Supplied with SPECIAL! BC-603 FM RECEIVER R77/ARC 3 RECEIVER POWER SUPPLY
5= Scope type CONVERTED FOR FREQ. RANGE 35 to 50 Mc. .
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power supply required. Complete wu!h $21 50 COMBINATION. Like DeEw .. .......... sz 9'50 "m".“'.:}.f.fflg.wﬂ';\"fﬁ,
1S tubes. BRAND NEW . ._......... i '4 | n i ‘m‘ "’"‘ﬁ",
= o I'Pa At a| o el
ASB-S5 'SCOPE INDICATOR FAMOUS Bc 645 TRANSCEIVER A Mt n(rr“ ‘Mam huy m our low pricel Urlx cost
mﬂloeu'ﬁr F iluona'r-u XMTR as above. Like New .. $69.50
with SBP1 "Scope 15 Tubes 435 1o 500 MC T gAs pow Eren Osc f:fr' 'or‘llf 3. T
Tube, Originally used Cun he muunmu lnr Fvay gl bove 1688 MEREr, . ..o oooo.oonn 39.5
in Navy Afrcraft P T _4 i ry a complete Ilnc ‘ot spare parts tor above. 1
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ELECTRONICS MARKET PLACE

RATE: 60¢ per word. Minimum 10 words. May issue closes March 1st.

ELECTRONICS
ENGINEERING
AND INSTRUCTION

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog Free. (Courses
Bought.) Lee Mountain, Pisgah. Alabama.

“EARN $150 weekly Mechanical, Electronic Drafling.
Send $2 first lesson, $25 commete home study course.
PRISR, INC., 23-09 169 Street, Whitestone 57, New
York."

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.

FOR SALE

TV Tuners—Rebuilt or Exchanged $9.95 complete—
atl types—fast, guaranteed service. Send tuner with
all parts to: L. A. Tuner Exchange, 4611 West Jeffer-
son Blvd., Los Angeles 16, Calrlorma

TUBES—Tv, Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed, 1st Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000. Barry Electronics 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 Recewers Transmmers Snoop-
erscopes, Parabolic Reflectors, Picture Ca(alog 10¢.
Meshna, Malden 48 Mass.

GOVERNMENT Sells Surplus: — Electronics: Oscillo.
scopes; Transceivers; Test Equipment: Radar; Sonar;
Walkie-Talkie: Boats: Jeeps: Aircrafts: Misc.-—Send

for ''U.S. Depot Directory & Procedures’ —$1.00-
Brody, Box 425(RT). Nanuet. New York

PROFESSIONAL Electronic Projects Drgans Timers.
Computers, Industrial, etc.—$1 up. List Free. Parks,
Box 1665. Lake City. Seattie 55. wash.

BEFORE You Buy Receiving Tubes or Hi-| Fr Ccmponenls
send now for your giant Free Zalytron current catalog-
featuring nationally known Zalytron First Quality TV.
Radio Tubes. Hi-Fi Stereo Systems. Kits. Parts etc.
All priced to Save You Plenty—Why Pay More? Zalytron
Tube Cerp., 220 W. 42nd St.. NYC.

JUST Qut! New 324- -page, illustrated Catalog offering
savings up to 50% on over 100.000 auto parts and
accessories, everything to renew, rebuild, renovate
'28-'31 Model "'A’" Fords. AM Makes (1920 to 1962
medels), trucks, foreign and sports cars. Hollywood
accessories, custom styling, Hi-Speed Equipment. Send
25¢ for postage. packing—refundable on first order.
Whitney, 1919 TT.2, Archer, Chicago 16, IIl.

PRECISION Resistors. carbon-deposit. Guaranteed 1°%
accuracy. Millions in stock. V2-walt, 8C. 1.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 Radio, 1000-W,
Newark, N.J.

PRINTED CIRCUITS, free catalog lists hundreds of cir-
cuits. Cloud 9" Engineering, Brookdale, California.

TUBES, 60-10 off. 1st quality. Brand new and guaran-
teed. Top name brands. Edison Tubes Co., Menlo Park,
N.J.

SCHEMATIC Diagrams, Exact Replacement Parts Orders:
Japanese transistor or tube radios, recorders. trans-
ceivers, electronics equipment. Give model and manu-
facturer. $1. Techservices. CPO 849, Tokyo. Japan.

SCHEMATICS for repairing TV $1.50, radio. 75¢. Give
make. model. Schematics Unlimited, P.0. Box 65-E,

Flushing 64, New York.

SUPERSENSITIVE Directional microphone picks up a
whisper at great distances. Used by investigators to
record faint sounds without being detected. Easily
constructed for about $7. Step by step plans, $1.95.
Dee Company, Box 7263-D, Houston 18, Texas.

CONVERT any television to sensitive big-screen oscil-
foscope. Only minor changes necessary. Plans $1.95.
Relco. Box 10563-A, Houston 18, Texas.

SLEEP Teaching Record. $5.95 T.V. Course & Tube

Tester $16.95 Radio's Fixed $7.98 C. James, P.0. Box
929, Indio, California.

ELECTRONIC IGNITION, Transistorized. Improves per-
formance, saves gas, tuneups. Literature. Palmer
Electronics. Carlisle, Massachusetts.

**'SURPLUS Electronics. Optics. Free Catalog. Thermo-
electric Devices, Inc., 302 Massathusetts Ave., Cam-
bridge, Mass.”

March, 1962

TINY wireless gadget broadcasts secretly to recorder,
radio. Easily built. Inexpensive. Simple plans $1.95.
Dee Company, Box 7263-M, Houston 8, Texas.

BUILD 1 transistor geiger counter. Amazingly sensitive.
?rmple plans $2.00. Relco, box 10563-8, Houston 18,
exas

CLOSING our large stock electronic parts, tubes, etc,
Free lists. Special 100 assorted resistors $1.65. Pot-
ter. 2004 Maddi, Kansas City 32. Mo.

ELECTRIC meters. Picture catalog 10¢. Steller, 624
Drumwood, McMinnville. Oregon.

WANTED

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Fgee l(l:ucular 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 mititary 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—WIIV) We Buy Shortwave Equipment For
Cash. 7361 W, North, River Forest, Ill. Phone PR
1-8616. Chicago TU-9-6429.

USED Power Supply. Input: 220 Vac, 60 cycle, Single
Phase. Qutput: 28 VDC @ 75 to 100 amperes. Contact
Connecticut School of Electronics, 586 Boulevard, New
Haven, Connectitut.

INVENTORS seeking cash or royalties for patented:
unpatented inventions of ideas, write: Casco, Mills
Bldg.. Washington 6, D.C

TAPE AND RECORDERS

TAPE Recorders, HI-F1 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,

DON'T Buy Hi-Fi components, kits, tape, tape record-
ers until you get our low, low relurn mail quotes. ""We
Guarantee Not Te Be Undersold.” Wholesale catalog
free. Easy time payment plan, 10% down-—up to 24
mos. to pay Hi-Fidelity Center, 220NC E. 23 St., New
York 10. N.

SELF- Hypnoms. New concept teaches You qu:ckly by
tape or LP-record. Free literature, McKinley Publishers,
Dept. T6. Box 3038. San Bernardino, California.

4/TR Stereo Tapes- bou%ht sold, rented, traded! Free
Catalog/bargain closeouts, (Columbla) 4651 Foxbury,
Rivera, California.

SAVE 30% Stereo musw on tape. Free bargain catalog
blank tape ‘recorders /norelco speakers. Saxitone, 1776
Columbia Rnad. Washineton. D.C.

HIGH-FIDELITY

PROMPT Delivery We Will Not Be Undersold. Ampli-
fiers, Tape Recorders. Tuners. Etc. No Catalogs. Air
Mail Ouotes Compare LM Brown Sales Corp., Dept.
W. 239 E. 24 St., 10.

DISGUSTED with ‘Hl" Hi. Fl Prrces? Unusual Dis-
counts On Your High Fidelity Requirements. Write,
Key Electronics. 120 Liberty St., New York 6, N
Cloverdale 8-4288

RECORDERS. 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. Roslyn. N.Y.

USED HiFi Bought.Sold-Highest Prices Paid. All guar-
anteed. Douglas Radio Bargain Basement, 128 Green-
wich St., N.Y. 6, WOrth 4-0470.

GOVERNMENT
SURPLUS

JEEPS $278, Airplanes $159, Boals $7.88, generators
$2.68, typewriters $8.79. are typical government sur-
plus sale prices. Buy 10.001 items wholesale, direct.
Full details. 627 locations, procedure, only $1.00. Sur-
plus. Box 789-C92Z, York, Penna.

SOMEONE ‘“borrowing™ your personal copy of Elec-
tronics World each month? You cught to be taking ad-
vantage of Electronics World convenient re-sale plan.
Sell copies in your store ... perform a good service
for your customers ... with no risk involved. For de-
tails. write: Direct Sales Department, Electronics
World. One Park Avenue. New York 16, New York.
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Send order and remittance to: ELECTRONICS WORLD, One Park Ave.,, N. Y. C.

16, N. Y.

PATENTS

PAIENT Searches, $6.00. For free Invention Record,
and “Information’ Invéntor’s Need,”' Write: Miss Hey-
ward. 1029 Vermont Avenue. N.W., Washington 5. D. C.
WRITE Martin Lincoln, Electromcs world, 1 Park Ave-
nue, New York 16, N. Y. for information on how to place
a classitied ad in this section.

SHOPPING GUIDE
CLASSIFIED

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF wIDE GENERAL INTEREST

PHOTOGRAPHY-FILM,
EQUIFMENT, SERVICES

SCIENCE Bargains--Request Free Giant Catalog "CJ”
—144 pages-—Astronomical Telescopes, Microscopes,
Lenses, Binoculars. Kits, Parts, War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.
MURALS Wall Size From Your Slides or our Negatives.
Brochure 50¢. Al Greene, Stage 9, 1333 South Hope,
Los Angeles 15, Calif.

FREE Photo Novelty Mirror or button with roll 12
jumba prints 40¢. EEDY, 5533H Milwaukee Avenue.
Chicago, llinois.

STAMPS AND COINS

TERRIFIC Stamp Bargain! israel-lceland-San Marino-
plus triangle set—Plus Antigua-Borneo-Virgin.Scouts-
Congo-Russia-Plus large stamp book-—all four offers
free—Send 10¢ for mailing cost. Empire Stamp Cor-
poration, Dept. Z2, Torento. Canada.

wOwW! 110 All Different Germany 10¢! Zeppelins, Semi.
Postals, Airmails, High values, etc. Giant Catalog, bar-
gain lists included with beautilul approvals. James-
town Stamp, Dept. A32EG, Jamestown, N.Y.

HELP WANTED

HIGH Paying Jjobs in Foreign Lands!' Send $2.00 for
complete scoop! Foreign Opportunities, Box 172, Co-
lumbus 16, Chio.

EARN Extra money setling advertising book matches.
Free 3amples furnished. Matchcorp, Dept. MD-12,
Chicago 32, I

EDUCATIONAL
OPPORTUNITIES

LEARN While Asleep, hypnotize with your recorder,
phonograph. Astonishing details. sensaticnal catalog
free! Sieep-Learning Association. Box 24-ZD, Olymma,
Washington.

.

BUSINESS
OPPORTUNITIES

SECOND income From Oil Can End Your Toil! Free
Book and Oilfield Maps! National Petroleum. Pan-
American Bank Building—PP. Miami 32, Fiorida.
FREE Bock '*990 Successful, Little-known Businesses,”
Work home! Plymouth-555wW, Brooklyn 4, New York.

MAKE $25-450 Week, clipping newspaper items for

publishers. Some clippings worth $5.00 each. Par-
ticulars free. National, 81-0G, Knickerbocker Station,
New York

| Made $40.000.00 Year by Mail Order! Helped others
make money! Start with éw.oo. Free Proof. Torrey,
Box 3566-N. Oklahoma City 6, Oklahoma. )
MAILMAN Brings Us $150 Daily. Operate Home Mail
Order Business. Write Publicity, Box 7272ZE, Kalamazoo,
Michigan.

FREE Book 711 Bizarre, Successful Ventures,' How
I retired. Work home! Haylings-MP, Carlsbad, Calif.
SALES And Service Agenties wanted in choice terri-
tories to handie Aerotron’s Complete line of high per-
formance VHF-FM mobite two.way radio equipment.
Qualified applicants will be contacted in person for in-
terview. For details, write Tom Geraghty, Sales Man-
ager. Dept. E, Aeronautical Electronics, Inc., P.0. Box
6527, Raleigh, N.C.
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FREE Literature: $50 Weekly, Clipping Local Newspa-
pers."” Some items worth $10. Crystal co 28-CPE-2.
Millburn, New Jersey.

MISCELLANEOUS

PRINTING Presses, Type, Supplies. Lists 4¢. Turn-
bough Service. Mechanicsburg. Pa. .
WRITERS!-—Free list of top-notch USA markets for
short stories, articles. books and plays. Write for your
free copy today! Literary Agent Mead. 915 Broadway,
N.Y. 10.

FREE “Do-1t-Yourself”" Lleathercraft Catalog. Tandy
Leather Company. Box 791 -A43. Fort Worth. Texas.
2700 Novelties. Tricks. jokes, science, 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. Complete fnstructions
$1. Crystalco 28-BPE2, Millburn, New Jersey.

Full Color
Giant
Fold-Out
Charts Still
Available!

Here's a complete series of color-
ful. authoritative fold-out wall-
charts (originally appearing in
the pages of ELECTRONICS

WORLD)—yours for only |5¢

cach. All in full-color—cach

suitable for framing.

2. Hi-Fi Crossover Network
Design Charts: Tclls how to
build speaker ncts for uny
crossover frequency. Com-
plete coil-winding data, ca-
pacitor values given.

4. Bass-Reflex Design Charts:
Complete duta on building
own bass-reflex enclosures
for any speaker. including
ducted-port enclosures.

5. Radio Amateur Great Cir-
cle Chart: For Hams and
short-wave  listeners — gives
complete listing and map of
amateur prefixes by calls and
countries.

7. "Build a Citizens Band Trans-
ceiver’” — complete details on
building an | I-meter transceiver
for Citizens Band service.

IMPORTANT: ORDER BY

NUMBER!'! CUR SUPPLY OF

THESE FOLD-OUT CHARTS

LIMITED. OFFERED ONLY

ON A FIRST COME, FIRST

SERVED BASIS.

Send 15c¢ per selection to

ELECTRONICS WORLD

Box EW362, Church Street Station
New York 8, New York

|

Mac’s Electronics Service
(Continued from page 44)

with an .01-uf. capacitor. A rheostut
varies potentials on the transistor so
the output voltage can be changed
smoothly from a low value up to 200
volts. When the dosimeter is pushed
into a special socket on the charger, the
positive voltage is fed through a contact
to the dosimeter charging pin, and the
dosimeter case is connected to negative
ground.

“A mild pressure on the dosimeter
closes a switeh that turrns on the oscil-

[ lTator and lights a ftashlight bulb be-

neath the socket so the instrument may
be read by means of light shining up
through the barrel. Increased pressure
shoves the charging pin up against the
conducting lead of the electroscope and
applies the charging voltage to the ca-
pacitor. The rheostat is varied until the
hairline is resting on zero; then the
dosimeter is withdrawn.”

“What's the difference between the
rate meter and the dosimeter?”

“I figure there's actuallty no basic dii-
ference in construction of the Heath in-
struments. The 120 1. 'hr. rate meter is a
0-2 r. dosimeter with a different scale.
It actually has two scales: 0-120 r./ hr.
and 0-12 v./hr. Il radiation is high, vou
take a reading on the higher scale one
minute after the instrument has been
zeroed. A lull-scale reading would mean
you received a dosage ol 2 1. in a minute;
so the raile of dosage would he 680 X 2 or
120 v./hr. If the radiation is lower you
take a reading on the 0-12 scale ten min-
utes  after the instrument has been
zeroed. A full-scale reading now would
indicate a dose rate of 6 20r12vr./hr.
The rate meter is useful for comparing
the rate of radiation being received in
different locations and so would help in
finding the safest comparatively ‘cool’
spot in a contaminated area. The dosi-
meter, if worn on the person, would
keep track of the total accumulated
dosage received by the wearer.”

“How much radiation can a person
take?™”

"There's little agreement about that,
‘The standard limit is set at 3 1. a week:
but the instructions that come with the
Heath Kit give the following as probably
acute effects of short-term whole-body
exposure: 0-100 roentgens, no obvious
effects: 100-200 1., minor incapacitation:
200-600 r.. sickness and some deaths;
over 600 r.. few survivors. Notice this
does not take inte account long-range
effects such as shortened life span, de-
creased resistance to disease. genetice
changes. ete. It's interesting 1o note you
get a dose of 1 to 3 r. per film out of a
chest x-1ay, and a full-mouth dental x-
ray gives you about 0.18 r.”

“Sometimes I see fall-oul readings
given in ‘counts.’ Is there any relation
between counts and roentgens?”

“Yes, 1000 counts-per-second is about
equal to 10 mr./hr,, but this depends
somewhat on the energy of the radiation
and the type of detector. Say. I'm glad
and a little swprised to see you so in-
terested.”

wwWw americanradiohistorv com

“Anyone not interested in the detec-
tion, measurement, and effect of radia-
tion these days has ostrich blood in his
veins,” Mac said firmly. “Ignoring dan-
ger is a poor way to cope with it. Even
if there is never a nuclear war- -and
God forbid there should be- -we must
learn to live with the radiation fall-out
of nuclear bombs already exploded.
Space travellers must  be shielded
against deadly cosmic ray radiation.
Technicians must learn how to work
safely around the atomic-powered ma-
chines of the immediate future.”

He stopped and then went on with a
twinkte in his eye: "On top of that I'm
delighted to know a capacitor ecrn be
built to have practically no leakage, I'm
glad to learn there is an aceurate volt-
meter that draws absolutely no current
from the source being measured and yet
is so rugged it can be dropped or even
submerged undeyr water without dam-
age. Above all, it tiekles me to know
this voltmeter, this capacitor. and a
high-powered microscope can all be
crammed inside a little tube four inches
long and & hall-inch in diameter—the
whole thing weighing an ounce and a

halt! That's engincering!™ A
USAF MARS BROADCASTS
CMPORTANT developments in elee-

tronies are being deseribed by seien-
tists and engineers of eight General Elee-
tric departments in a series of weekly
ham radio broadeasis,

The programs are being beamed to the
100,000 radio amatenrs who make up
the castern wechmieal network of the U,S.
Air Foree Military Afliliane Radio System,

Each program is taped (or broadeast
al 2 pom. (EST) on its assigned Sunday.
Programs last an hour amd are followed
by *live™ on-the-aiv question-and-answer
periods,

Schedute for the broadeasts for the
months of Mavch and Aprit are as fol-
lows:

March 1: 1 Diodes—What
They Are and What They Can Do,™ by

R. L, Wanters, W2R D)., Research Labora-

ch Tz *“Tunnel Diode Cieeajey,™
) » Gottlich, Semiconductor Praduets
Department, Syvreacuse, N, Y,

April 1: *“The Advaniages of Compae-
tron Mulii-Funetion Tubes in Electronie
Equipment” by Leo 10 Bowles, W HPQ
and €. D, MeCool, Receciving Fube De-
partment.

April 8: “What Compinters Can o™
by Ed Wollf, General Engincering Laly-
oratory., Scheneectady.,

April 15: “lLatest Trends in Milivarey
Type Transistors." by David T, Geiser,
Light Mituary Electronies Department,

Utiea, A
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Qty. Type Price |Qty. Type Price | Qty. Type Price
024 .19 5C08 .84 6BNG 14
1AX2 62 5025* .12 6BQ6  1.05
183 .19 SEA8 .80 68027 1.00
10545 .53 5[{1515 .80 68S8 .90 RAD TEL
163" 7 5) .68 6BUS .10 =
1J3° 19 578 81 6BX7 1.02 FRDM
1K3* 79| 5u4 60 6BYS 115 l
1R5 62 5U8 81 6BY6 .54
184 .59 5v3 .90 6BY8 .66
185 51 5V6 .56 BBZ6 .95
174 .58 5X8 .78 6827 1.01 0
1U4 57 5Y3 .46 6B28 1.09 .
1U5 .50 .EABG I.Zg 6C4 .43
1X28 .82 AB4 6CB6 .55 0 50 0 T
20F4 96| 6ACT 9|  6CDG 1.4 ver ypes
ZBN4 64 BAF3 13 BCES* 57

NOT AFRILIATED WITH ANY OTHER MAIL ORDER:TUBE COMPANY u to OFF
2ENS™ .45 GAF4 97 b6CFB .64 p o
3ALS 42 GAGS 68 6CG7 .61
3AUG 91 6AH4 .81 6CG8 n .
IAVE 41 GAHE 99 5%;(4- 70 Save on Rad-Tel's Quolny
3BA6 91 6AKS 95 6CL8 .19
ses 54| eas 47| v 62 BRAND NEw TUBES
3BEG 92 6AMB .18 6CM7 .66
3BNE .76 gnus 53|  6CM8 _go 1-Year Guarantee
3BUS .18 ARS .95 6CN7 65 1 A
3Y6 55|  6ASS 60| 6C0B .83 1-Day Service
3BZ6 255 6AS6 .80 6CR6 .51 Servicemen:
3CB6 .54 6ATE 43 6CS6 .57 New Tube Types offered by Rad-Tel
cs6 .52 6ATE .79 6CST 69 are marked with an asterisk.
30G4° .85 6AU4 .82 6CUS 58
gg#é gg gﬂgg g% ggeﬁﬁ ”713 D Free Trouble Shooting Guide
304 63 6AUS 87 CEY7 N D New Tube & Parts Catclog
305 .80 6AVE 41 60A4" .68
384 61 6AWS 90 60B5 69
vy 58 6AX4 .66 6086 51
4847 1.01 BAXS T4 60E6 .58
4827 .96 6AXT .64 60G6 59
4BZ8 1.10 6AX8™ 92 6DK6 .99
4CS6 61 6BAG .50 6DN6  1.55
4076 h] 6BA8 .88 6006 1.10
SAMS .19 6BCH 61 6DT6 53
S5ANS .86 6BC7 .94 6018 .79
5AQ5 52 6BC8 97 GEAS 79
SAS8* .86 6B05 1.25 6EBS” .72
5AT8 .80 GBEG 155 6EBS .94
SAVE  1.01 6BF5 .80 6EMS5” ,75
.83 6 .66 GEUS
5BK7T ‘82 GBHE 65 BEWE l RAD TEL S HI Fi IMPORTS [ |
5807 .97 6BH8 .87 BEYG" .75 IDesigned especially for Hi-Fi and Stereo
SBRS8 .19 GBJE .62 BFSGT .
5RTR" 83 6817 79 6FES 75 I Foreign Replaces Rad-Tel Price '
SC68 76| 6BK7 85| 6GH8 8o  ECC8! A 1
5018 76| BBLT 1.00| BGK6- 79y  ECC-82  12AU7 1
5CM8* .90 |  6BN4 57| 6GNS* .94 e i =4 1
Popular New Tube Types Offered by Rad-Te!* 1 EZ-81 6CA4 i

<2 RAD-TEL TUBE CO.

[oen TR s5 CHAMBERS ST.. NEWARK 5. NEW JERSEY

4t 1
Qty. Type Price | Qty. Type Price | Qty. Tyne Price
6HE .98 12AQ5 .60 1218 .84
BISGT .51 12AT6 .43 12K5 65
616 .67 12AT7 .76 12L6 .58
6K6 .63 12AU6 .51 12SAT7 92
6L6 1.06 12AU7 60 128F7 69
6N7 .98 12Av6 .41 128H7 49
654 51 12AV7 75 12817 67
6SATGT .76 128X4 67 12SK7 714
6SG7GT .41 12AX7 63 12SL7 .80
BSHIGT .49 12AY7 1.44 12SN7T .67
6S17 .88 12427 .86 12827 .78
BSK7GT .74 12B4 B3 1207 62
6SL7GT .80 12BA7 .84 12V6 .53
BSN7GT .65 12806 .50 12W6 .69
6507 13 12BE6 .53 12X4 .38
6T4 99 12BF6 .44 1784 67
6718 85 12BHT .71 17806 1.09
6U8 .83 12BK5 1.00 17006 1.06
6V6GT .54 12BL6 .56 1TW6 0
6Wd 60 128Q6 1.06 18FW6* .49
6W6 1 12BR7 .74 18FX6° .93
6X4 .39 12BV7 .78 18FY6™ .50
6X56T .53 128Y7 .77 19AU4 83
6X8 .80 12B27 .75 198G6 1.39
7A8 68 12C5 .26 19c8  1.14
TAU7 61 12CNS .56 1918 .80
1B6 .69 12CR6 .54 21EX6  1.49
7ev8* .73 12CU5 58 25Av5 83
7F8 90 12Cu6 1.06 25A%4 70
INT .90 12CX6 .54 25BKS .91
787 1.01 1204° 69 258G6 1.1
Y4 .69 120B5 .69 25C3 .33
8AUS8 83 12DE8 .75 25CA5 59
8AWS 93 120L8 .85 25CD6 1.44
8B0S 60 12006 1.04 25CU6 1.11
8CG7 .62 12087 .79 250N6 1.42
8CM7 68 12075 .76 25EHS .55
8CN7T .97 12077 .79 2516 .57
8CS7 .14 12078° .79 25w4 .68
8Cx8 .93 12007 1.01 32ET5 55
8EBB 94 120w8° .89 32L7 .90
8SN7 66 12026 56 3585 60
9CL8 .19 12eDS .69 35C5 51
11CY7 .75 12EG6 .54 3516 57
12A4 .60 12eK6 .56 35wq 42
12ABS .55 12EL6 .50 3525 60
12AC6 .49 12EM6 .79 36AM3" .36
12606 .57 12ENE .78 50BS 60
12AE6 .43 12E26 .53 S0C5 53
12867 .94 12F8 66 SOEHS .58
12AF3 .73 12FA6 .79 50L6 .61
128F6 .49 12FM6 .43 70L7 .97
1286 4B 12FR8 .91 7025 69
12aL5 .45 12Fx8 .85 807 .10
12AL8 95 _12GC6 1.06 11723 61

Popular New Tube Types Oftered by Rad-Tel*

TERMS: 25% deposit must accompany all orders, Balance COD. Orders under $5: add $1

handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 Ib. Subject
te prior sale. No COD's outside continantal USA.

March, 1962
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Advertisers listed below with code numbers have additional information availoble on their products in the form of catalogues

and bulletins. To obtain more detailed data, simply circle the proper code number in the coupon below and moil
it to the address indicated. We will direct your inquiry to the manufacturer for processing.

(ODE NO. ADVERTISER PAGE  CODE NO. ADVERTISER PAGE  (ODE NO. ADVERTISER PAGE
100 Advance Electronics ............ 73 133 Gregory Electronics Corporation .. 92 159 R W Electronics ............... 76
101 Aerovox Corporation ........... 62 134 Grommes Div. of Precision 160  Rad-Tel Tube Co. .............. 117
102  Allied Radio .................. 13 Electronics. Inc. ............. 75 Radio Corporation of America
103 Allied Radio .................. 67 ) ) FOURTH COVER
104 Audion ....................... 8l 135  Harmon-Kardon ................ 93 161  Radio-Electronic Master. The ... .. 68

}g? Heath Company ... ... ... .. .. 58, 59 162 Reeves Soyndcra'ft Cc;rp. TR ‘75{
105 B & K Manufacturing Co. ....... 11 Henshaw Radio Supply .......... 76 163 Rider Publisher inc., John F. ... ..
106  Benjamin Electronic Sound Corp. .. 60 138 Holt, Rinehart & Winston. Inc. .... 88
107  Blonder-Tongue ................ 22 139 . ) 164  Sams & Co., Inc.. Howard W. . ... 55
108  Burstein-Applebee Co. .......... 9] 39 Indiana Technical College . ...... 88 165  Sams & Co., Inc.. Howard W. .. ... 64
140 International Crystal Mfg. Co., Inc. 65 | 166  Sams & Co.. Inc., Howard W. ... 89
109 C&HSalesCo ............... 96 141 International Radio & 117  Saxitone Tape Sales ........... 81
110 Capitol Radio Engineering Electronics Corp. ............ 7 llg; Schober Organ Corporation. The .. 1%
i . CHOH
N Cape e e B2.8. 848 | 182 Jensen Manutacturing Company .. 20 | |gg Somapra 21
112 Channel Master ... ... 7 23 | 143 Johnson Co. EF 111 170 Smith. Electonic Designs. Wardell 99
113  Cleveland Institute of Electronics 5 . prague Products Company ......
114 Columbia Electronics ... .... . gg | 144 Key Electronics Co. ............ 94 | 172 Supreme Publications .......... 109
115  Columbia Products Co. .......... 90 .
116 Columbia Records = ... N I R e Bl me 106
117 CommlsEsmne_d Electronics, Inc. ... g; P LR 174 Tandberg of America inc. ... ... 10
118  Coyne Electrical School ......... 147 McGee Radio Co. ... . .. .. ... 92 };g }2?2'3&‘38'0,?]‘[’,3',',3"“ Corporation . 7%
119 Don Bosco Electronics Inc. ...... 69 148 mdgx:;?er?n ?ﬁl?rsur?féﬂ?g"{'necm T B3 177 Texas Crystals 08
120 Dressner . ................... 99 149 Milwaukee School of 'Engihée.r.ir.f 70 178  Tokyo Shibaura Electric Co., Ltd. .. 95
121 Dynaco, Inc. ............... ... 12 g }57;?) Tragsvisiog Electronics, Inc. ... .. lé3
. . . Tri-State College ..............
122 EICO (Electronic Instr. Co. Inc.) ... 24 ma{!ma: gag."’ ""5{.':”:9 ------- 17.18 | 18} T1riState College .. ... ..... 99
123 Electro-Voice. Inc. .. SECOND COVER. 1 attona) Haclo INSTLULE - ... 10 182  Triplett Electrical Instrument
124 Electronic Chemical Corp. ....... 95 150 National Technical Schools ... 9 Company, The ....... THIRD COVER
125  Electronic Market ............. 76 . o 183 TruVac ...................... 109
Electronics Book Service- 151 Oelrich Pubtications ......... ... 76
A. S. Barnes & Co. Inc. ....... 105 152 Olson Electronics .............. 78 lsg U. S. Crystals, |n% _____________ 72
18 Utah Electronics Corp. ..........
126  Fair Radio Sales ............... ?g {gg EELk EEI]EC:'ROI_\HCSC ............. l?g
127  Panon-Masco .................. eak tiectronics Lompany ... ... Val iso Technical Institute 106
128  Fisher Radio Corporation .. ... ... 73 155  Pearce-Simpson, Inc. .. ... .. .... 111 186 Valparaiso Technica LIEREIR:
Isher ! P 156  Pennwood NumechronCCo. ...... 91 187  Vocaline Company of America, Inc. 72
A 157  Philco Technological Center ..... 81 .
{33 geﬁe(r;alR aE(Iicle?:t?il::p%g. C_O.‘.fﬁfﬁﬁﬁ_'ﬁf ];; 158  Picture Tube Outlet ............ 81 188 Winegard Antenna Systems ...... 79
131  Goodheart Co., R.E. .. ... . ... 99 _ .
132 Grantham Schaols, Inc. ......... 7 RCA Institutes. Inc. 100, 101. 102. 103 189  Xcelite. fnc. ............... ... 74
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The coupon below can also be used to obtain additional information on the new
product items shown on pages 107 through 113 as well as on the ads as listed above.
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(SEE INDEX ABOVE)
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USES UNLIMITED:

Field Engineers i ' "o I ‘

Application Engineers

Electrical, Radio, TV,
and Appliance Servicemen

Electrical Contractors
Factory Maintenance Men
Electronic Technicians

Home Owners, Hobbyists

FEATURES:

Hand size and lightweight, but with the features of a full-
size V-O-M.

© 20,000 ohms per volt DC; 5,000 AC.

3 EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and
range settings. The first miniature V-O-M with this exclusive
feature for quick, fool-proof selection of all ranges.

SELF-SHIELDED Bar-Ring instrument; permits checking in strong magnetic fields * Fitling
interchangeable test prod tip Into top of tester makes it the common probe, thereby freeing
one hand « UNBREAKABLE plastic meter window « BANANA-TYPE JACKS—pasitive connec-
tion and long life.

M Price—only $37.50; leather case $3.20.
Available For Immediate Delivery From Your Triplett Distributor's Stock

MPANY, BLUFFTON, OHIO

M{kNUFACTURERS OF PANEL AND PORTABL

e Y =\ \

19

S

e

630-APL

5 .750 1‘
oDE s ‘ o M U D E I- 31 U

5

pm—eemaus mrae e aans

The most comprehensive test
set in the Triplett line is Model 100 V-O-M
Clamp-0On-Ammeter Kit, now available at dis-
tributors. The world's most versatile instru-
ment—a complete accurate V-O-M plus a
clamp-on-ammeter with which you can take
measurements without stripping the wires.
Handsome, triple-purpose carton holds and
displays all the components: Model 310 min-
1aturized V-0-M, Model 10 Clamp-On-Ammeter,
Model 101 Line Separator, No. 311 Extension
leads, and a leather carrying case, which neatly
accommodates all the cemponents. Model 101
literally makes it possible to separate the two
sides of the line when using Model 10. Exten-
sion leads permit use of Model 10 at a distance
from the V-O-M. Complete Model 100 is oniy

$64.50

L' 5
625-NA
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Tou are lockiay at 2 draw-=i~ axample of RCA leader-
.. 71 tube tect :ology.

The wirs ot ..c right in the demonstra
nz. RCA “Dark Heater”—~ ¢

eni. cope is the
P\ aevelop-

. Oneat g o . 35u°K below U temperature
o¢ a conventionzl hrater (left) - I = "Dark
H ices chance of heater failure, increases heater-

drteat sahiti - dv g e Lfe of the tube, eliminates
“spike” ¢~ puise-lcakage current, cuts AC heater-cathode
leaka.s> o« 1wy, anu provides greatly improved overall
m chrucal stat iy,

RLA Electran Tuk~ Division, Harrison, N, J.

1

“

NET RESULT TO YOU: evern greater assurance of customer
satisfaction with your work—even greater freedom from
callbacks. and in-warranty failures.

Now available in an increasing number of RCA receiv-
ing-type tubes, the RCA “Dark Heater” will be incor-
porated in those receiving-type tubes where potential
benefits of increased life and reliability can be realized
This new RCA development is further assurance that you
are working with the best and latest receiving tubes when
you specify and install RCA.

The Most Trusted Name in Elecironics

®
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