Radio-tlectronics

NSBACK

PUBLIC ATION

rAs TER ,v,,o 7¢
Easy-to build stereo speakers

]

Soup up your TV tuner

Make a musical.horn for your car

-4 =f e

Fado Flecirarcs FM MULTIPLEX GEN RATOR I]
%€ PROT

r——-—-—-w——————g
~

NNOD QUOJTIN
! FAY VIOIYVA TE
iy 2 99~€ TIJSTHAA SYFOHL &
/ g -

9
Lo bl Tk
- =) R S i
R\ americanra w5\ com


www.americanradiohistory.com

How to replace top quality tubes with identical top quality tubes

Most of the quality TV sets you are presently servicing were designed around
special Frame Grid tubes originated by Amperex. More and more tube types
originated by Amperex are going inlo the sets you'll be handling in the future.
Amperex Frame Grid tubes provide 55% highar gain-bandwidth, simpiify TV
circuitry and speed up your servicing because their extraordinary uniformity
virtually eliminates need for realignment when ycu replace tubes.

Amperex Frame Grid Tubes currently used by the major TV set makers include:
2ERS  2GKE 2HAS  3EH7 3GK5  3HAS  4EH7  4EJ7 4ES8  4GK5  4HAS  5GJ7
6EH7  BEJY  GERS 6ES8 BFY5  6GJ7 6G6K5 6HAS  BHG8 7HG8  8GJY

If your distributar does not yet have all the Amperex types you need, please
be patient—in some areas the demand keeps gaining on the supply.

Amperex Electronic Corporation, Hicksville, Lang Island, New York 11802,
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RADIO SHACK BONANZA ECR DEALERS, TECHNICIANS,

SERVICEMEN, MAINTENANCE!
First Time Ever!

UANTITY-USERS’

SALE

Radio Shack’s Amazing o

QUALITY! . : #( GoLD cLAD

TIREALISTIC. BOXED! T AGTELONTAT

24K

ifetime Tubes

WORLD'S ONLY RADIO-TV-ELECTRONIC TUBES WITH A LIFETIME GUARANTEE*!

REPLACE AND SAVE with the ONLY tube in the world

= that's guaranteed* to last the life of the set or you get
_ 3 = lots s 0
Tobe lots Tube Lt Each of 12 an exact replacement FREE (less postage, if mailed). It's
Type list Eoch of 12 Type o 89 ) N d : :
e T 245 139 98 6CBOA 225 199 102 like an insured investment! Guarantee backed by Radio
i B9 116 : i : :
183/1636T 200 195 122 o7 240 13998 | Shack's 42-year reputation, and no strings attached.
290 1.69 1.16 & i 169 1.6
e 265 169 106 6CHT, 270 239 ved
%28 320 1.99 l.gg 6EAB 315 199 1.2¢
230 139 . 285 1.69 1.14 I l f
g'éé% 295 139 .90 2{(66AGT 265 1.69 1.06 || 0'5 0
O L5 e
. ] . 169 1
08 235 139 .94 (UGTS 338 199 13 .
210 139 .84 0 199 1.32
Wac o) [l 33 SVeeTA 23 32 oo A t d
| . 139
AR e VLR S R S 2CNIe
6ALS 185 1.09 74 S0 65 99 66
¢ T 345 199 1.38 315 199 1.26
SANBA 400 239 1.60 638D 185 109 74 ]
SAQSA 215 139 16 12aT7 303 159 122 | You also save on cost, and on time and postage, because
: : 12AU6 . i : ; :
SAULGTA 360 235 141 12a07A 245 139 %8 | at least one of our 51 Radio Shacks is near you. Send
A of_IIF : F ] 99 . . -
6AVS 165 997 48 12AYeeTs 270 149 vos f or bring your order to ANY Radio Shack store TODAY —
370 2. - 55 169 .
Sadm  zas Vo 10s 1A% T3 199 s | the coupon below must accompany your first order.
6BAS 2.00 1. i 1.75 109 .
6BEG 220 139 .88 l‘giff;A 305 199 122
6BG6GA 550 378 198 128Y7A 320 199 128
6BK7B 4 : . 12DQ6B 420 2. : o ” 5 S ( (
ians 318 199 12 130578 ars 230 1% Radio Shack ow tores Coast to Coast!
6BQ6 GTB 435 239 174 13225065 215 139 86
6BUS 235 1.99 1.34 G 69 44 T
6BQ7A 395 239 1.58 39Wd 185 1.09 74 B GALIFORNIA N LBUGUERQUE — 6315 Lomas. N. £
225 139 B9 3L3G 215 139 .86 mas. N. E.
$hss 200 239 160 30C5 230 13592 | BOSRRCELES (Downey) — Stonewood Sh N W YOR
. G . - owney) — Stonewoo op. Ctr. NEW YORK — 1128 Ave. of the Americas
6C4 185 1.09 .74 J0RCr 255 169 102 R 54N 'DIEGO (La Mesa) — Grassmont Shon. Gtr. SYRAGUSE — 3057 Erie Bivi Eatt
LN geach ~ o
LON —_ antic Ave. = i
OAKLAND (San Leandra) — Bay Fair Shon. Ctr. OI?L:?-IIONI\:‘:TI CEAI B
THIS COUPON MUST ACCOMPANY | RSt DA o1 — eyt shon. v
MAvngEgs?zr;amdwam‘;tstfhg;wCer ret] TULSA — 317 South Detroit St.
_— c r n arkade
NEW HAVEN — 92 York St. PENNSYLVANIA
YOUR FIRST 12-TUBE ORDER NEW HONDON el ption Shop. Cir. PHILADELPHIA — 2327G Cottman Ave.,
] X L . STAMFORD — 29 High Ridge Rd. Roosevelt Mall
] Mail or Bring to Radio Shack Store Nearest You 1 WEST HARTFORD — 39 So. Main St. PHILADELPHIA — 1128 walnut St.
' l IL(%HP:&!!SGO Evergreen Plaza at 95th St R%ODESHS—(%AND 3
. - aza 1 . RAN N — 1301 Reservoir Ave.
L] LUbe '?Lder [] Send Bargain Catalog L M AE  ano — pine Tree Shon. G EAST PROVIDENCE — Shappers’ Town
++B e o — Pine Tree op. Ctr. TEX
b [] Send Industrial Catalog | MASSACHUSETTS ARLINGTON - Collins at Park Row
N — 167 Washington St. (E[& — 1601 Main St.
' MAIL TODAY.’ RE-5/65 ' BOSTON — 594 Washington St. DALLAS — Medallnoln Center
' ' BOSTON — 110 Federal St. DALLAS — 125 Wynnewood Village
BRAINTREE — South Shore Plaza FORT WORTH — 1515 So. Univ. Dr.
| Name. L — ] BROOKLINE — 730 Commonwealth Ave. FORT WORTH — 900 East Berry St.
CAMBRIDGE — Fresh Pond Shop. Ctr. FORT WORTH — 3524 East Denton Hwy,
l FRAMINGHAM — Shoppers’ World HOUSTON — 2315 Travis St,
] Street. o Ll N ] LOWELL — Central Shop. Plaza HOUSTON — 322 Northline Mall
SAUGUS — N. E. Shop. Ctr. HOUSTON (Bellaire) — 4759 Bissannet
] I{ SPRINGFIELD — 1182 Main St. SAN ANTONIO — Wonderland Ctr.
l Cify State_ I zip WORCESTER — Lincoln Plaza’ WACO — 1016 Austin Ave.
l MINNESOTA VIRGINIA .
l SPECIAI.' Add Only 50¢ per Total Order for Pre-Paid | ST. PAUL — 16 E. 6th St. ARLINGTON — Washington-Lee Shop. Ctr.
NEW HAMPSHIRE WASHINGTON
| Postage & Handling, if Mail Order. 1 Y WAREHESTER = 1247 Eim st. SEATTLE — 2028 Third Ave.
—— i — — — — — T — v - — v — — — — - —
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CATV SI—-CATV No: Twin Editorial, page 29

VOL. XXXVI No. 5

Radio-Electronics A mw o

GUEST EDITORIAL

29 CATV—Whether, Whither and Why . ... Morton Leslie
CATV—A Nutural Evolution ... ... Frederick W. Ford

TEST INSTRUMENTS

COVER 30 A Solid State FM Multiplex Generator
STORY First all-transistor build-your-own design!
Aligns, demonstrates any kind of FM stereo tuner

56 Make Your Own Linear-Scale AC Meters ..Joseph H. Sutton
Simple linearized rectifier-type ac meters in vanable power box

eereeee Earl T. Hansen

63 Equipment Report: Western Reserve 300 Digital Passive Scaler

AUDIO-HIGH FIDELITY-STEREO

40 Low-Cost, Easy-to-Build Stereo Speaker Enclosures ... Richard G. Lemburg
Two ducted, distributed-port enclosures (for 10-or 12-inch speakers)

44 Nine-Volt Record Changer
62 Equipment Report: Schober TR-2 Transistor Power Amplifier

ELECTRONICS

38 Your VI'VM Checks Camera Shutters . _Elliott A. McCready
Ingenious charging-capacitor timer you can bulld inan Izour
of 49 Tube Impeduances With Transistors . - -David L. Pippen
v -
LP Recent semiconductor development overcomes many transistor dlsadvantuges
54 SCR Power Control ... . Louis M. P.T. Wijsen
3~ Simple [lexible circuit can be mlupted quwkly for large or small appliances
“N
RADIO
42 No Squelch? Design It L CArthur F. Block
{ ;\_ Cookbook approach to endlng no-signal noises in your ham or CB rig
‘\

GENERAL

22 Service Clinic . !
Reference Points

45 What’s New

46  Electronic Musical Horn for Your Car____.___ ... LymanE. Creenlee
Easy and cheap to build

48 What’s Your EQ?
60 Equipment f'{eporl: slide Rule for Electronics

........................................................................ Jack Darr

TELEVISION

36 Get Al the TV Channels ... Louis W. Reinken
Separate adjustments for each channel produce wonders for almost any set
52 Keyed AGC Isn’t So Tough AN Eme - N _ NN Jack Darr

The Old-Timer and Young Ham are at Ll agam

THE DEPARTMENTS

L) .
48 Correction 74 New Products 80 Technicians’ News ""-..*‘:
10 Correspondence 65 New Semiconductors 70 Technotes Member,
86 New Books & Tubes 84 Try This One Institute of High Fidelity

Radio-Electronics

79 New Literature 4 News Briefs 82 50 Years Ago tslindered in
85 New Patents 83 Noteworthy Circuits Applied Science
& Technology Index

{Formerly

Industrial Arts Index).
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Course in N.T. S.“PROJECT
METHOD” ELECTRONICS!

Now! N.T.S. — one of America’s oldest leading home-study and resident
technical schools — offers you GREATER CAREER OPPORTUNITIES
IN ELECTRONICS. N.T.S. “Project Method"’ home training lessons

are shop-tested in the Resident School in Los Angeles. You

work on practical job projects, learn to use shop \ . o0 the
manuals and schematics. Your N.T.S. training is s . | P Qs
individual. You proceed at your own pace. The Schools’ 25 : ’ industry —

computers, data
ﬁrocessing and

other automation
equipment. Become

a TV-Radio Technician,
an etectronics field engineer,
or succeed in your own business.

FUTURE!

STEREO, HI-FI AND SOUND SYSTEMS A grow-
ing field. Prepares you to build, install and service
modern sound equipment for home or industry.

BASIC ELECTRONICS Gives you the fundamen-
tals you must know to build on for a future
Electronics career. Also offers an excellent back-
ground for Salesmen, Purchasing Agents, and
others in Electronics.

ELECTRONICS MATH Simple, easy-to-follow in-
structions in the specialized math you need in
many electronics jobs.

practical methods, plus more than 60 years of experience,
have helped thousands of students all over the world to .
successful careers. Prepare now for a secure future in one of 8
N.T.S. Electronics Courses designed to fit your own particular needs.

CHOOSE YOUR FIELD—INSURE YOUR
6

1

ELECTRONICS-TV-RADIO-SERVICING & COMMU-
NICATIONS A basic course thoroughly covering
fundamentals of electronics, radio, TV servicing
and communications.

MASTER COURSE IN ELECTRONICS-TV-RADIO,
PLUS ADVANCED TV & INDUSTRIAL ELECTRON-
ICS This course covers everything included in
Course No. 1 plus Automation and every phase of
the Electronics industry.

FCC LICENSE Preparation for this government
license essential for interesting jobs in radar,
radio, television, communications, guided missiles,
many others. Upon completion of this course, if
you do not pass the FCC exam for a 1st Class
Commercial Radiotelephone License your tuition
will be refunded.

RADIO SERVICING (AM-FM-Trunsisfors) Train for
radio sales and service with dealer or distributor.

8

Most courses include Equipment Kits. THERE ARE NO KIT DEPOSITS.

,—\\ Everything included in

your low tuition.

o
§ 3
| g e .

1

4
0

TELEVISION SERVICING ( Including Color) Covers
installation, adjustment, repair and servicing of
black and white and color television . . . prepares
you for your own sales and service business.

HIGH SCHOOL AT HOME

Learn easily. New modern method. Na-
tional also offers accredited high schoot
programs for men and women. Take
only subjects you need. Study at your
own pace. Latest approved textbooks—
yours to keep—everything included at
one low tuition. Check High School box )/

CLASSROOM TRAINING AT
LOS ANGELES

You can take classroom training in our
famous Resident School at Los Angeles
in Sunny Southern California. N.T.S. is
the oldest and largest school of its

NATIONAL G2 SCHOOLS ()

Please Rush FREE Electronics ‘'Opportunity Book"'
, and actual sample lesson on course checked belgw:

§ O Etectronics-Tv-Radio Servicing & Communications

Offerea in aur Resident Brosre: Chess § in coupen for mtermation. J O Mamter Courgatin Elsatronias-TV-RADIO (]
Resident School box in coupon for full Advanced TV & Industrial Electronics
details. § O Fcc License Dept [
MAIL COUPON TODAY SamuPiel LetRo0 § O Radio Servicing (AM-FM-Transistors) 206 55 (]
Television Servicing (Including Color) -
FOR FREE BOOK AND Stereo, Hi-Fi and Sound Systems ,
SAMPLE , Basic Electronics [] Electronics Math ,
LESSON In Field of Your Choice,
You enroll by Mail — and Save Momwey. No Salesmen: This ' Name — Age. a
means lower tuition for you. Accredited Member N.H.S.C. ’ Add
- ress
> Lerref i
e - d City ____ State _____ Zip,
g %th_‘ﬁ'_ﬁ_ I Check here if Interested ONLY in Classroom

Training at L.A.
|-" Check here for High School Department Catalog
only
LN N N N N N N N N N N N ¥ ¥

] NATIONAL G&=» SCHOOLS

WORLD -WIDE TRAINING SINCE 1905
4000 S. Figueroa St., Los Angeles, California 90037

b
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NEWS BRIEFS

CW RUBY LASER WORKS
AT ROOM TEMPERATURE

Scientists at Hughes Aircraft
Co.’s Research Labs report continu-
ous operation of a ruby laser at room
temperatures. Previously, CW solid-
state lasers could operate only at tem-
peratures a little above absolute zero.

of Hughes Aircraft Company’s Research
Laborarories, demonstrares the new roont
temperature CW ruby laser.

Output is relatively low, accord-
ing to Dr. George F. Smith, associate
director of the Labs, but the technique
shows promise of producing significant
amounts of power—in the order of
watts—at visible frequencies. The laser
consists of an ordinary ruby rod, 2
mm in diameter and 2.54 cm long,
pumped to threshold by a single mer-
cury lamp operating at 1,000 watts in
a specially designed elliptical cavity.
The unit is water-cooled.

In a related experiment, Hughes
scientists also suppressed all but one
mode (one output frequency) from a
small pulsed ruby laser. These simple
mode-selection techniques are compat-
ible with the CW configuration and
therefore should open the way for
solid-state lasers—with their much
larger power capabilities—to qualify
for many of the applications previous-
ly limited to gas lasers, Dr. Smith said.

HAMS SELDOM TO BLAME FOR TVI

The amateur radio operator is
often the first to be accused in many
complaints of radio or television inter-
ference. A report issued by Britain’s
Post Office Engineering Department—
the equivalent of our FCC—points out

4

that, of 15,134 cases of interference,
only 82 were caused by amateurs.
Fifty-four cases of TVI on the vhf
channels were traced to amateurs while
343 complaints were caused by radia-
tion from the deflection circuits of
other TV receivers. Among the other
offenders were 1,585 contact devices
(thermostats, switches, etc.), 824 sew-
ing machines, 322 portable electric
tools, 210 hair dryers, 149 filament
type lamps and 366 neon signs. Over-
head power lines accounted for 1,237
complaints. The greatest cause of com-
plaints (6,160) was unsatisfactory con-
ditions at the receiving location.

SHARK-REPELLER TO BE MARKETED

An electronic shark repeller that
repels sharks 20 to 30 feet away with-
out harming other fish or humans will
be produced in various forms for skin
divers, boats, rafts, fishing nets and
beach equipment by Marine Indus-
tries Inc. of New York. The repeller
includes a dipole antenna, a capacitor
and a multivibrator that releases a
pulse every second. It is battery-
powered.

MORE TUBES THAN TUBS

According to TV Guide maga-
zine, 93.5% of all homes in this coun-
try have a television set, whereas only
82% have bathtubs or showers. Fur-
thermore, sets are tuned in an average
of 5 hours and 25 minutes each day
(or 82 full days a year). This, says
TV Guide, means that television occu-
pies 70% of a family’s leisure time.

To sweeten these fulsome statis-
tics, the article points out that all this
pleasure costs only 13 cents a day for
electricity and repairs.

FCC REAFFIRMS STAND
ON CITIZENS-BAND ORDER

The FCC Report and Order of
July 29, 1964, goes into effect April
26. the FCC announced. The Order,
which aroused a storm of protest from
equipment manufacturers, hobbyists,
Citizens-band users and others, had
been delayed to give a hearing to those
who objected to it.

The document was intended to
define more clearly some of the rules
covering Citizens-band use. It limits
communications between units of dif-
ferent stations to 7 channels out of the
23 allocated. If, for example, a TV
service shop has a Citizens-band li-

www americanradiohistorv com

cense, it can communicate only be-
tween base and mobile units of the
shop operating as units of the same sta-
tion, or between two of the shop’s mo-
bile units in the field, but not to other
Citizens-band stations, except on chan-
nels from 9 to 14 and on channel 23.

Use of the stations for hobby pur-
poses or discussions of the perfor-
mance of the licensees’ equipment
were also forbidden under the Order,
as well as dx, which is defined as com-
munication over a distance of more
than 150 miles.

Objectors maintained that the
amendments abridged licensees’ free-
dom of speech, were in effect censor-
ship and were generally not in the pub-
lic interest.

The FCC considered these points
and in a Memorandum and Order
dated March [, answered each one in
full in considerable detail and, in many
cases, with examples to illustrate the
types of communication considered
under the act. The Order concludes
“. . . all other amendments to Part
95, Citizens Radio Service, adopted by
the Report and Order on July 22,
1964, are affirmed; and it is further
ordered that these rules shall become
effective April 26, 1965.”

THIN-FILM MICROWAVE AMPLIFIER
HAS 1,000-MmC BANDWIDTH

K. M. Eiscle, R. S. Engelbrecht
and K. Kurokawa of Bell Telephone
Laboratories report an amplifier that
operates at the highest frequency and
the widest bandwidth ever achieved
with integrated circuits. It operates
from 500 to 3,000 mc (0.5 to 3 gc).

TRANSISTOR b

TERMINATION

i
TERMINATION =

This simplified single-stage circuit diagram
of the new integrated-circuit broad-band
amplifier shows the balanced circuitry.

This is twice the frequency and band-
width of the best transistor circuits,
and equals or surpasses most traveling-

wave tubes in its frequency range.
The wide-band performance was
made possible by a balanced amplifier
continued on page 6

RADIO-ELECTRONICS
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DeVry Tech Prepares
You for Many

, Types of Jobs
In

" Electronics

%&q«

7

In Day or Evening Classes Or
In Privacy of Your Home (Spare Time)

If you're a young man looking for a career to grow in, and to grow

with — look into electronics. Or if you're 18 to 45, sick of your routine job
and fed up with a small paycheck — look into electronics. For

here’s a field offering real money, a promising future, fine careers. When
after thorough training you can say: “‘I'm an electronics technician,”

|
1;-3.;: you're a man of standing in your community. And you're ready for many
- exciting opportunities that depend on electronics — from Radio and Television,
Radar, Broadcasting or Industrial Electronics — to Automation,

z’,'L‘ith,’,'.-Z’s Computer or Missile Control work.

i e
S T —

But don’t be stopped by the word ‘‘electronics.”

You don't need advanced education or previous technical experience

to start our program. DeVry trains you with tools in hand and equipment
in front of you, with “programmed’’ texts and visual aids — either

at home or in one of our modernly equipped resident schools. We know

Television you will be pleased with what we have to offer. Fill out
and mail the coupon for details.

—_'\
_l-* | F" 50,000 2,200 RESIDENT 5,000 FIRMS HAVE PART TIME INCOME
GRADUATES STUDENTS HIRED OUR GRADUATES WHILE LEARNING
f,‘.’,';'.,,?;'; In only 34 years, DeVry In day and evening DeVry men are sought Make extra money servic-
has grown to be one of classes DeVry Tech’s mod-  after by industry, a real ing radios, TV sets, Hi-Fi
the world’s largest elec- ern training centers are  advantage for you when systems inyour spare
'-:I\ tronics educational educating men for fine you graduate. time — surprisingly soon.
JJ,/ v | centers. careers.
il
fg}' i
Somiea s SEND FOR FREE VN[ g [E- M edelV] To] 'l Te)VY)
Pius Many Others! BOOKLETS NOW
Just send the coupon; DeVRY TECHNICAL INSTITUTE
get the story of the EIECtI'OIIiCS' 4141 Belmont Ave., Chicago, Ill. 60641, Dept. RE-5-V |
field — and how y(,)u Elaeransiﬁgg‘l'vgngu?‘E)l'gtl:Jtrrotr‘:i/gs firr?ES;:)aocoekl'?trz’ve‘;"');o?l(seé g%;ﬂzet%elt?aeilasl
may prepare for it. on how to prepare for a career in Electronics. | am interested in l
the following opportunity fields (check one or more):
D evr mmwﬁ [[] Space & Missile Electronics [ Communications I
1 y w R [ Television & Radio [] Computers
Real ‘5 [] Microwaves [ Industrial Electronics
- [] Automation Electronics [ Broadcasting I
Te c h n i c a I ' ’ e [J Radar [0 Electronic Control
s NAME _ AGE_ . I
Institute i B —
CITY. ZONE__ _STATE
[ Check here if you are under 16 years of age. I
CHICAGO & Canadian residents: Write DeVry Tech of Canada, Ltd.
TORONTO 2098 970 Lawrence Avenue West, Toronto 19, Ontario l
MAY, 1965 5
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COMPLETE TUNER
OVERHAUL

ALL MAKES — ONE PRICE

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)*

w

COLOR
TUNERS :
TRANSISTOR

Guaranteed Color Alignment—No Addit. Charge

Simply send us the defective tuner complete; include
tubes, shield cover and any damaged parts with modei
number and complaint. Your tunmer will be expertly
overhauled and returned rrompﬂy, performance re-
stored, aligned to original standards and warranted
for 90 days.

UV combination tuner must be single chassis type;
dismantle tandem UHF and VHF tuners and send in
the defective unit only.

Exact Replacements are available for tuners unfit for

overhaul. As low as $12.95 exchange. (Replacements
are new or rebuilt.)

Pioneers in Ty FunerQuerhauhing

CASTLE

TV TUNER SERVICE, INC.

MAIN PLANT: 5715 N. Western Ave., Chicago 45, Illinois
EAST: 41-96 Vernon Bivd., Long Island City 1, N.Y,
CANADA: 136 Main Street, Toronto 13, Ontario

*Major Parts are additional in Canada

NEWS BRIEFS continuved

design. The circuit consists of a pair of
electrically similar transistors for each
amplifier stage, with their input and
output signals combined by a 3-db di-
rectional coupler. This design matches
the impedances at the input, output
and interstages, eliminating the need
for tuning adjustments. It permits oper-
ation at lower noise figures and higher
output powers than is possible with
conventional designs.

Typical gains of 6 db per srage
in the 1-2-gc range and 3 db per stage
in the 2-3-gc range are obtained. The
best noise figures, with production ger-
manium transistors, are near 5 db at
1 gc and 8 db at 2.5 gc. This noise per-
formance is comparable to noise fig-
ures typically obtained with traveling-
wave tubes. With special experimental
transistors, gains as high as 12 db in
the 1-gc range and 6 db in the 2-gc
range have been obtained. with fur-
ther improvements in noise figures.

SEVEN TV STATIONS
ON ONE LASER BEAM

The signals of all seven New York
City TV stations were picked up and
relayed over a single laser beam, the
Army reports from Fort Monmouth,
N. J., where the feat was accom-
plished. The signals were again picked
off the laser beam and displayed on
seven ordinary television sets.

The signals of New York City’s
stations, from channel 2 to channel
13, were received on an antenna on
the roof of The Hexagon at Fort Mon-
mouth. They were amplified with a “off-
the-shelf” broadband amplifier, and

RADIO-ELECTRONICS 'is published by
Gernsback Publications, Inc. Editorial, Adver-
tising, Subscription and Executive offices: 154
West 14th Street, New York 10011,
Subscribers: When requesting change of ad-
dress please furnish an address label from a
recent issue. Allow one month for change of
address.

ADVERTISING REPRESENTATIVES: East:
John J. Lamson, Eastern Sales Manager,
RADIO-ELECTRONICS, 154 West 14th Street,
New York 10011, 212-Algonquin 5-7755;
Midwest: P. H. Dempers Co., 740 North Rush
Street, Chicago, lllinois 60611, 312-M| 2-4245;
Southeast: Neff Assoc., 15 Castle Harbor Isle,
Ft. Lauderdale, Fla. 33308, 305-LO 6-5656;
J. Sidney Crane, Assoc., 22 8 St., N. E., Atlan-
ta, Ga. 30309, 404-TR 2-6720; Texas/Arkansas:
Media Sales Co., 2600 Douglas Avenue, Irving,
Texas 57060, 214.BL 5-6573; West Coast/
Oklahoma: Husted-Coughlin, Inc., 1830 W. 8th
Street, Los Angeles, Calif. 90057, 213-389-
3132; Husted-Coughlin, Inc., 444 Market
Street, San Francisco, Calif. 94111, 415-GA
1-0151; United Kingdom: Publishing & Dis-
tributing Co., Ltd., Mitre House, 177 Regent
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the entire spectrum, nearly 200 mc
wide, was modulated onto the laser
beam with a new type of modulator
using a pair of matched potassium di-
hydrogen phosphate (KDP) crystals
in a special 45° Z-cut.

The new modulator, developed by
Texas Instruments, is the secret of the
accomplishment. Signals from one TV
station have been transmitted by laser,
but heating of the modulation equip-
ment prevented sending more than one
station’s signals on the beam. The
Texas Instruments device operates at
20 volts rather than the 1,000 volts re-
quired by earlier modulators.

The demodulator is a silicon
photodiode, operated in the ‘“ava-
lanche” condition, which greatly im-
proves its sensitivity. The laser itself
is a helium-neon type, operating on a
wavelength of 6,328 Angstroms.

ELECTRONICS NOW MEASURES GLOSS

An instrument for measuring
gloss electronically has been intro-
duced into the United States by Carl
Zeiss, Inc. It is expected to find appli-

Principles of the Zeiss GP 2. Gonio-photo-
meter is supplied by lamp G and condenser
lens K and is focused on the specimen
through an illuminating collimator con-
sisting of lens 0, und interchangeable stop
B,. Reflected light goes to photocell P
through an identical collimaror and cur-
rent generated by the photocell is meas-
ured by meter M.

cations in the paint, paper, ceramic,
textile, plastic and metal industries. It
will also be useful as a scientific re-
search instrument in crystallography,
metallography, histography and
wherever eise surface gloss is impor-
tant.

The device measures gloss at va-
rious angles—up to 150°—an impor-
tant feature, since the reflectance of
many glossy surfaces varies according
to the angle of incidence.

3-D TELEVISION
FROM CZECHOSLOVAKIA?

According to Edouard Hofman,
director of the Czech television movie
department, Czech television will start

continued on page 8
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IT'S TIME FOR A GOOD DEAL

and Centralab has one for you!

® Check parking time @ Time that repair job

MINUTE-MENDER S Bt o UL R
. ® Be back on time @ Limit that long distance call

® Calculate travel time ® Take 5 and time it

® Pre-heat filaments for ten ® Form new ’lytics in five
or...take it home to your wife to
® Time an egg ® Cook a pizza ® Bake a cake

® Remind her to call you @ Make her happy

An alarm clock in your pocket
with a precision Swiss movement
and hundreds of practical uses:

when you buy

this special ceramic disc HI-Kaps®
CDM-100 merchandiser kit

100 assorted Centralab Ceramic Disc HI-Kaps
in a clear plastic six-compartment storage box—in the
nine values you most frequently need for radio-tv

servicing.,.a $21.30 value. Contents
100 MMF +109 1KV  DD-101 - 10 pes
. 220  MMF =109, 1KV DD-221 5 pcs
T $ 3 9 5 470  MMF =109, 1KV  DD-471 10 pcs
imer & 001 MFD =109 1KV  DD-102 20 pes
.002  MFD =109 1KV  DD-202 10 pcs
.005 MFD GMV 1KV  DD-502 10 pcs

Kit 21 30 .010 MFD GMV 1KV DD-103 20 pcs
& .020 MFD +80—20% 600V DD-203 10 pcs
.050 MFD +80—20% 600V DD-503 5 pcs

TOTAL 100 HI-KAPS

TOtal $2 5 s 2 5 Save $8.30 and make more profit

on repair jobs. Now’s the time to ask
your Centralab distributor for the

Your COSt $ 16.95 Centralab Minute-Mender-Merchandiser.

DIVISION OF GLOBE-UNION INC.

P. 0. Box 591 « Milwaukee, Wisconsin 53201
D-6503 In Canada: Centralab Canada Ltd., P. 0. Box 400, Ajax, Ontario
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Teach
your dollars
to have
more cents

Anybody can spend money but it takes sense
and savvy to get the most for your dollar.
That’s why smart record buyers join the Uni-
versity Record and Tape Club. They have
learned how easy and how pleasant it is to
buy any LP record and tape at whopping dis-
counts—discounts that leave money jingling
in your pockets—not ours.

What's this all about? Just in case you haven't

heard, University Record and Tape Club

brings you:

e $5.98 albums for only $3.71. $3.98 albums down
to $2.47. $4.98 albums for $3.09. And so on,
right down the line. At least 38% off at all
times on every LP record or tape of any label.

e Currently, the complete RCA Red Seal and
Soria Classical Catalogs a full 50 off. Complete
Westminster and Vox Catalogs (both mono and
stereo) that list at $4.98 only $1.99. Your dol-
lars are beginning to have more cents already!

‘e “Pop?" Barbra Streisand, Sinatra, Joan Baez,
Hﬁllo Dolly ...and many others...all 45%
off.

e Tapes? Name it and you've got it... at least
38% off. Every single RCA, Capitol, Angel cur-
rently at 50% off.

e No purchase obligation. Buy just what you like
%. . the Club doesn’t send a thing until you ask
or it.

Sounds great! . . But what else can we do for you?

e Free Schwann and Harrison catalogs listing
25,000 albums and every available tape.

e RECORDING NEWS lists frequent specials and
latest releases at extra discounts.

e When you order anything it's shipped the same
day received—that’s right, the same day!

e Book Division provides every book published at
a minimum 25% discount.

Lifetime membership is only $5.00—that's all.

No dues, no yearly assessments—just loads of

record and tape bargains.

Join Now For Free Gift! 25 polyethylene jack-
ets lo protect your records.

Got the idea? Now all you have to do is fill in
the coupon we've so thoughtfully provided
and mail it to us pronto. Gift memberships
are only $2.50, because you're acting as our
representative. (Makes a thoughtful birthday,
graduation or anniversary gift.)

university record
& tape cludb

509 Fifth Avenue, Dept. RE-5, New York, N.Y. 10017

I've wasted enough money buying records and
tapes at high prices. Why didn’t you tell me about
this sooner? Enclosed is $5. This covers my full
cost for tifetime Club membership with no pur-
chase obligations. Send those catalogs so | can
begin ordering.

Address .. ..

City, State y.odisiog g ap suneys 18,448 a0 s Zip aais va

Please include these gift memberships at $2.50
per. Full lifetime privileges apply.

Gty State Nk, o ods A al i mrih i i 5 A Zi
[ check [] money order

Satisfaction is guaranteed or full refund in 30 days.

NEWS BRIEFS continued

regular showings of three-dimensional
TV this year. Anyone willing to put an
inexpensive filter on his television set
can view it, Hofman said. The first
public trials of this stereoplastic tele-
vision will be at the Festival of Prague,
June 9-18. The principle is said to be
somewhat similar to that used in 3-D
movies.

INCREASE IN NUMBER
OF WOMEN ENGINEERS

Mrs. Catherine Dryden Hock, re-
liability and quality assurance systems
engineer at NASA Headquarters, told
the New York scction of the Society of
Women Engineers that the interest in
space programs appears to have re-
versed the declining trend in the num-
ber of women government engineers.

Between 1959 and 1963, Mrs.
Hock said, the number of women in
government grades of GS-12 and
above in computer fields rose 790%,
in mathematics and mathematical sta-
tistics 137%, in physical sciences
122%.

The declinc in percentage of
women in engineering jobs from 1.2%
in 1950 to 0.9% in 1960 seems to have
been reversed by the interest in space.
NASA’s engincering force is 3% wom-
en.

ITU CELEBRATES BIRTHDAY

The International Telecommuni-
cation Union—the intergovernmental
organization that regulates world com-
munications—is 100 years old May 17.
It was founded in Paris in 1865 as the
International Telegraph Union by the
signing of the first International Tele-
graph Convention.

VLADIMIR K. ZWORYKIN HONORED
BY BRITISH ENGINEERS v

Dr. Viadimir K. Zworykin, in-
ventor of the iconoscope and the man
who developed TV as we know it, has
been awarded the Faraday Medal of
the Institution of Electrical Engineers,
London.

The medal is presented “for not-
able scientific or industrial achieve-
ment in electrical engineering or for
conspicuous service rendered to the
advancement of electrical science.” Dr.

Radio-Electronics
Is Your Magazine!

Tell us what you want to see in it. Your
suggestions may make it a better maga-
zine for the rest of the readers as well
as yourself. Write to the Editor, Rabio-
ELECTRONICS, 154 West 14 St., New
York, N. Y. 10011.

www americanradiohistorv com

Zworykin is the fifth American to re-
ceive the medal since the award was
instituted in 1922. Earlier American
recipients were Dr. D. W. Coolidge,
Dr. Irving Langmuir, Dr. Ernest O.
Lawrence and Dr. J. A. Stratton.

Dr. Zworykin was cited “for his
notable scientific and  industrial
achievement in inventing the icono-
scope and for his important role in
medical electronics.”

CALENDAR OF EVENTS

Sencore Color TV Service Clinics: week of
April 19, N. Dakota, $. Dakota, Minnesota;
week of April 26; Michigan; week of May 3,
Ohio, western Pennsylvania. Information on
time and location from local parts distribu-
tors.

Symposium on System Theory, Apr. 20-22;
Polytechnic [nstitute of Brooklyn, Brooklyn,
N. Y.

19th Annual Frequency Control Symposium,
Qpr. 20-22; Sheiburne Hotel, Atlantic City,
L J.

B & K Instrument Seminars: Apr. 26-30, 203
Jackson Building, 220 Delaware Ave., Buffalo,
N. Y.; May 10-14, 1605 Chatham Ave., Char-
lotte, N. C; May 17-21, 1845 Temple Dr.,
Winter Park, Fla.

Southwestern IEEE Conference & Electronics
_Show (SWIEEECO), Apr. 21-23; Dallas Memor-
ial Auditorium, Dallas, Tex.

NAECON (National Aerospace Electronics
Conference), May 10-12; Dayton, Ohio

IFIP Congress '65, May 24-29; New York Hil-
ton Hotel, New York, N. Y.

PROPOSES ANTENNA FARMS

Testifying before the House Com-
merce Committee against a bill that
would ban new TV towers over 2,000
feet if they are shown to be a hazard to
aircraft, Najeeb E. Halaby, head of the
Federal Aviation Agency, said the best
method of dealing with the problem
was to create antenna “farms”, where
all towers in a community would be
situated.

E. William Henry, chairman of
the FCC, concurred and said the com-
mission was making a formal proposal
that such farms be established. END

“My TV set went
dead over the weekend”.

Suggested by George Pappanikolaco
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Electronics Technology

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

W
G
G

%C Class FCC License.
| =

| v 3]

4

4 First Class FCC License

:

;K _E)lﬂmummw_‘ e

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

TS T

Pick the course for your career...

T W_ o -‘:T’;"‘"'."‘.*’_‘—’!';f_#‘:_ %ﬁﬁ :“%ﬂ,}:

L A AL TE SR » &7

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

Here's an excellent stu-
dio engineering program
which will get you a Ist
Class FCC License and |
teach you all about Pro- =
gram Transmission and 3
Broadcast Transmitters, | =

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

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

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

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

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

of Electronics

1776 E. 17th St., Dept. RE-4 3 L.
Cleveland, Ohic 44114 ‘

MAY, 1965

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

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept. RE-4
Cleveland, Ohio 44114

Please send FREE Career Informa-
tion prepared to help me get ahead in
Electronics, without further obligation.
CHECK AREA OF MOST
INTEREST—

How to Succeed |}
in Electroni¢s §

&.&wpwmwmwt%kﬂg

[ First Class FCC License
[] Electronic Communications
[:] Advanced Engineering

D Electronics Technology
[ Industrial Electronics

|
|
|
[
|
|
|
|
|
|
|
| [] Broadcast Engineering
|
|
|
I
|
I
|
|
|
L

Your present occupation_

e o s e e e S S S P % i S S e e i S

Name_ = Age
(please print)
Address _ Coun:y
City. State —Zip
A leader in electronics training . . .since 1934 J
9
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Selling Like Hot Cakes! 'THE PRISM’
Brach's All New

COLOR

Indoor Antenna

THE FIRST AND ONLY
RABBIT EAR DESIGNED
FOR COLOR TELEVISION

® 300 Ohm Folded Dipole =
Perfect match and maxi-
mum transfer of signal ®
Eliminates ‘‘color shift”
and cancellation of ‘‘col-
or burst” caused by
standing waves on
lead-in ® Smartly
styled to fit any
home decor. Avail-
able in chrome or
simulated gold.

Brach Manufactur-
ing Corp. is—and
continues to be—A
steady source of pri-
vate brand manu-
facturing dependa-
bility for leading
manufacturers and
distributors of the
most modern, out-
standing performing
and latest styled In-
door Antennas. We
welcome the oppor-
tunity to help. Let
the ““Old Pro’" Brach
show you the profit
angle! Write, phone
or wire.

WATCH FOR OUR
LATEST MODEL
ready about May
15th

PATENT PROTECTED

MANUFACTURING CORP.
Division of General Bronze Corp.
200 CENTRAL AVENUE
NEWARK 3, NEW JERSEY

10
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orrespondence

TRANSISTOR IGNITION: THUMBS
DOWN

Dear Editor:

Over a year ago I bought, by
mail, a transistor ignition system, man-
ufactured by a well known electronics
company. Installed by a man who
specializes in auto ignition, it gave
satisfactory service for over a year.
Note I say the performance was satis-
factory—nothing more. Gas mileage
was no different, nor was acceleration.
True, the points may have lasted long-
er. I never had a chance to find out.
Also, no condenser was required at the
points (a condenser is not exactly an
expensive item).

A few weeks ago, however, the
car would not start. The engine turned
over, but would not “catch”. I took the
air filter off to be sure the choke plate
was open, found it was, and still could
not get going. So I called a service sta-
tion and had the car towed in. I had
forgotten all about the transistor igni-
tion. The service man installed new
points in the hope this would do some-
thing. Before trying to start the car, he
said there was no condenser in the dis-
tributor and he wanted to install one
but could find no clamp to hold it.
Then I remembered the transistor igni-
tion and informed him about it—that
was why the condenser had been re-
moved. He tried again to start the car,
without success. He then indicated
right away that, with the transistor ig-
nition, he could do no more. It was then
that T began to realize that the old-
fashioned coil and orthodox ignition
had a great advantage cven if the
points did take a beating: Almost every
mechanic worthy of the name could
work on it.

So the car was towed again, this
time to a garage with an excellent rep-
utation. There I was told the trouble
was in the transistor ignition, either in
the coil or the transistor unit. They
could not tell which was defective, and
had no equipment to test the units. The
only way they could get the car going
again would be to disconnect the tran-
sistor ignition and put back the old
coil. I made a trip back home to find it,
but couldn’t. (A day or so later, after
the car had been repaired with a new
| coil, I located the old one.)

RADIO-ELECTRONICS
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A HOWARD W. SAMS SPECIAL PUBLICATION

il Color TV Guidebook

PUBLICATION
OF ITS KIND! MOST COMPLETE AND AUTHORITATIVE GUIDE

TO COLOR TV, SERVICING TECHNIQUES, EQUIP-
MENT REQUIRED, AND RELATED SUBJECTS

Nothing else like it ! A completely NEw and DIFFERENT
publication, bringing you all the general information y»ou
want on color TV, plus the specific facts you need for
profitable color TV servicing. A 1009, practical guice,
written in down-to-earth style and profusely illustrated.
A ““MUST’ BOOK FOR EVERYONE INTERESTED IN COLOR TV !

o0
v w0 ¥ 1%

FACT-PACKED CONTENTS:

e The Manufacturers View Color TV—The facts about the
“ins’ and ‘‘outs’ of chroma set-making.

e The Networks View Color TV—What the plans are and
what the future holds for color TV programming.

o A Look Inside a Color TV Station—An informative de-
scription of how the color TV signal originates in the broad-
casting station.

e A Color Broadcasting Center—An interesting tour of the
new CBS color broadcasting complex in New York.

e Starting a Color TV Service Business—What it takas
and what you should know to realize the big profit poten-
tial in this field.

eUsing Your Head in Color Servicing —Tells the technician
how to think through the problems of color servicing—im-
portant for newcomers to the field.

e Selling Color TV—AnN informative discussion of how to
turn those three basic colors into the *long green.”

e Are You Equipped for Color?—A complete run-down on
the instruments and tools required for successful colcr
TV servicing.

e Color Tube Stock Chart—Invaluable information on the
types and quantities of tubes required for practical
stocking.

e Color-Picture Symptoms—A four-color picture story
showing you how to make use of troubleshooting clu=s
revealed by the screen of a malfunctioning color set.

e The Facts About Color TV Antennas—Full analysis ¢f
antennas and how to choose the right one for the job.

e Color Waveform Analysis—A picture story of waveforms
encountered in color sets, providing basic information fcr
making a true analysis of waveforms.

o Quicker Checks with Color-Bar Patterns—4-color pic-
ture story showing fast ways to test color sets by observing
the effects of color-bar patterns on the TV set screen.

e How to Replace Rectangular Color CRT's—A picture
story on how to replace the new 23" and 25” ractangular
color CRT's.

THE BIGGEST DOLLAR’S WORTH OF USEFUL,

ONLY

AN INSTANT # m @
I
BEST SELLER! |

Invaluable new information
on many significant aspects
of color TV . . . information
everyone interested in the
subject will want to have for
permanent reference.

e Basic Chroma Circuits for 1965— Major circuit inno-
=at ons in the ktest sets, typified by Zenith and
JAotorola.

eHow~ to Get Better.Color Reception—Brand-new
meas, including the use of coaxial downlead for
better color pictures.

Transistorized C TV-A detai lysis givi
e dng 5itne dincuits pecliar to these types of sets— AVAILABLE NOW FROM YOUR

exclusive new information.

e Smail-Town Celor TV—Provides an understanding of color TV SAMS DISTRIBUTOR o o S T

servicing problems in fringe areas.
eMNew Developments—Color CCTV —How industry is finding

natural color a distinct help in its operations. LIMITED QUANTITY—0RDER TODAY !
e Building a Color TV Kit—Provides a better knowledge of color

TV circuitry, theory and construction through the building of a

kit-form color set. (_ I:

THE INDISPENSABLE REFERENCE FOR

EVERYONE INTERESTED IN COLOR TV HOWARD W. SAMS & CO, INC.

4300 W. 62nd St., Indianapolis, Indiana 46206

MAY, 1965 11
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CORRESPONDENCE continued

After the ignition was hooked up
in the orthodox manner, the engine
started promptly.

The moral of this story is plain:
transistor ignition offers no advantage
over regular ignition and, if something
fails, you are in real trouble!

Of course, my transistor equip-
ment was out of warranty. Even if it
had been in warranty, I would have
had the problem of getting the car
fixed and moving again.

If you are contemplating trying
transistor ignition, go ahead, but keep
your old ignition cquipment in the
trunk. You never can tell when you
might need it again!

JaMmEes K. HALL, JRr.
Richmond, Va.

TRANSISTOR IGNITION: THUMBS UP

Dear Editor:

There scems to be a lot of dissen-
sion among readers about which is the
best type of transistor ignition. Every-
one secems to agrec that the transistor
system is better than the conventional.

1 built the Motorola version of
what I now lovingly call “the old relia-
ble” since it was one of the first around.
1 have run the very same ignition in dif-

ferent cars without ever having it tail.
The cars included two older-model six-
cylinder Chevrolets, a V-8 Mercury, a
Volkswagen and a fuel-injection Sting-
ray.

Except for the Volkswagen, which
showed no increase in performance or
gas mileage, every car showed an in-
crease of 2 to 4 mpg. Due to the low
rpm of the four- and six-cylinder en-
gines, T don’t fcel they ever reach the
operating range where the transistor
ignition shows itse'f at its best.

The high-performance Corvette
engine showed the most remarkable
gains in both performance and mpg.
The first time T took it for a test run, I
noticed as 1 accelerated that, instead
of a gradual decrease in acceleration as
the engine rpm increased, there was a

TR AR T T S e T
SHORTED OUTPUTS! . . .
Drawback in transistor
amplifiers? Read how manu-
faciurers build in protection
for delicate output transistors.

See detailed circuit diagrams
of various methods. How
well do they really protect?

COMING IN . . .
June RADIO-ELECTRONICS
R LR ST IR T Vi Ll R =

new burst of life at about 3,000 rpm.
Several months later, when I removed
the ignition, I verified that this was
not an illusion, for I immediately no-
ticed a great loss of power. I'm all for
the guy who can “invent a better tran-
sistor ignition.”

STEVE STUMPH
Lawndale, Calif.

IT WON'T WORK THAT WAY \/

Dear Editor:

I am surprised that you printed
the letter from Mr. David C. Yeoman
(Correspondence, January R-E, p. 27)
with the criticism of my method of
measuring high resistances. Mr. Yeco-
man does not understand the problem.
did not read the item carefully and
has never tried what he proposes. If
he did, he would find that he will al-
most always get the same answer,
about 11 megohms (input resistance of
the meter). Since this is likely 1o be
100 times smaller than the resistance
to be measured, it will completely ne-
gate measurement of this resistance.

If he will read the item aguin, he
will see that 1 never parallel the high
resistance alone with a vtvm, but the
entire supply. His method is patently
wrong.

THOMAS JASKI
San Jose, Calif.

great profits

L

12

that’s about the size of it

Microminiaturization has come to cartridge design
in the new Sonotone Micro-Ceramic® Cartridge —a
king-sized profit-maker in a tiny case. This remark-
able new cartridge updates to 1965 performance al-
most any phonograph using a ceramic cartridge
produced within the past 20 years.

The Sonotone Micro-Ceramic Cartridge em-
bodies all the advantages of miniaturization and
light weight. Designed for low mass, lightweight
tonearms — it weighs less than 1 gram (without
bracket). Superb sterco performance is assured by
— high compliance; ability to track at the low forces
required by today’s modern record changers; excel-

@

SONOTON

lent scparation and a smooth, clean response over
the full audio range. To top it off, all Micro-Ceramic
cartridges are equipped with the virtually indestruct-
ible Sono-Flex® stylus. For ease of installation, three
different standard mounts are available.

Four Micro-Ceramic cartridges cover all of your
replacement needs; the "27T,” a high capacitance
model for transistorized phonographs; the high com-
pliance "25T” for deluxe sterco units; the “26T” and
"28T" for replacement in a wide range of popularly
priced phonographs.

For comprehensive Cartridge Replacement
Guide, write:

E
audio °'°d“°'£ Sonotone Corp., Electronic Applications Div., Eimsford, N. Y.

RADIO-ELECTRONICS
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Planning his future is one thing. .. providing for it is another

Can youdoit

without more
education in
electronics?

You don't want to accept second-best for yourself and
those who depend on you. But you may have to unless
you get more education. In eiectronics, you must learn
more to earn more. And, because electronics keeps
changing, you must keep tearning. Stop—and you soon
won't be worth what you're earning now.

Your job and family obligations may keep you from going
to school. But you can continue your education in elec-
tronics beyond high school through a CRElI Home Study
Program in Electronic Engineering Technology.

CREIl Programs cover all important areas of electronics
including communications, servomechanisms, even nu-
clearengineering technology. They have justone purpose
—to get you from where you are now to where you want
to be in electronics. They do it by giving you the special-
ized knowledge of electronics that will make you worth
more money to your employer.

You're eligible if you have a high school education and
work in electronics. Our free book gives all the facts.
Mail coupon or write: CREI, Dept. 1405-C 3224 Sixteenth
Street, N. W., Washington 10, D. C.

SEND FOR FREE BOOK

r_————————————————_——1

Type of Present Work__

1
|
|
{

m
»

| % o %2 The Capitol Radio Engineering Institute. i
| S  Dept. 1405.C, 3224 Sixteenth st, Nw. |
| ; Washington, D. C. 20010 |
1 B 1
I Please send me FREE book describing CREl Programs in I
Electronics and Nuclear Engineering Technology. | am
. I employedinelectronics and have a high school education. I
Accredited Member of the National Home Study Council I I
; l- |
L,RE = Name - . Age I
[ —— I Address_____ I
Founded 1927
“ = City State_ Zip Code I
| Employedby |
e . |
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CORRESPONDENCE continued
THE L-SHAPED PAD /
Dear Ediior:

After reading the item “Earphone
Impedance Matching”, pages 25 and 26
in the February Service Clinic, 1 feel
compelled to show cause.

Impedance, power, resistance
ohms! Yes, each onc is all-important.
But have you ever heard of an L-pad?
And secondly, why dwell on 2,000-ohm
phones? The market is flooded with
very good and not too expensive head-
phones advertised for stereo listening.

They’re still good for mono use when
the plug is jumpered, and they are low-Z
(8 to 16 ohms). Earphones from tran-
sistor radios are just as good for the
purpose and less expensive.

OUTPUT TRANS
SPKR

88 L-PADS

LO-Z
PHONES

“NOT JUST HORNS

NOT JUST CONES

0XFORD

HAS

Model
DV(C-8J4

THE FULL LINE

to Supply Commercial
Sound Needs...

From the OP-6 & OP-8 paging and talkback horns and the OH-10 outdoor high
fidelity system, which changed the outdoor speaker market in 1964, to the
startling new DVC-8H4 and DVC-8J4 units with two separate voice coil winding,
providing immediate access to the speaker, Oxford is the one source best
qualified to supply all your speaker needs.

Our line also includes intercom speakers, public address speakers, all-weather
cones, shallow ceramic magnet units, and the ''Specialist Series.” The Specialists
(which includes models DVC-8H4 and DVC-8J4) are a series of popular 8-inch
speakers that have been prepared for “instant use'' by the commercial sound
installer, with factory installed transformers and bulk packaging.

It makes good sense to use the line that is orientated toward the commercial

sound installer by both design and marketing. For more information on the
OXFORD, line, write for complete catalog.

OXFORD

TRANSDUCER
CORPORATION

14

A Subsidiary of Oxford Electric Corporation

2331 North Washtenaw Avenue ¢ Chicago 47, linois
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The diagram shows the more de-
sirable approach to the problem. Since
we have a 4-ohm source, and 8 ohms in
parallel with 8 ohms, we still have our
4-ohm match. Now we can have our
cake and eat it too. That is to say, chang-
ing the volume control at either place
has no effect on the other person’s lis-
tening pleasure or temper. If you must
use hi-Z phones, simply connect the out-
put transformer mentioned in the Feb-
ruary item in place of the phones, with
the high-impedance phones across the
high-impedance winding.

Above all, no switches, much less
wiring, easier for all concerned.

CLINTON BROCKWAY
Niagara Falls, N.Y .

[The circuit shown is indeed an
ideal one, although it may be consider-
ably more expensive than either of the
approaches in the February Clinic. Low-
impedance stereo phones are still con-
siderably more expensive than the high-
impedance general-purpose type. The
Allied catalog showed prices ranging
from $15 to $40. High-impedance
phones range from $2 to $4.50. (There
is also a “professional type” at consid-

| erably higher prices.) The little phones

from transistor radios, however, are

cheap, and usually work well.—Ediror]

A DOUBLE—IN NAME ONLY €
&
Dear Ediior: Seepeb )

Until we read your “Anonymous
Speakers” article, we weren’t aware that
anyone else had a PRO-I speaker sys-
tem.

Ours is completely different from
the: one described in the article, Its 10-
inch woofer has a 2-pound Alnico V
magnet and a 2-inch voice coil. The sys-
tem has an extremely soft suspension
and is mounted in a sealed enclosure.
This model is called PRO, but there is a
PRO-II in development. We’re sure that
there will be a natural tendency to call
the present speaker the PRO-I.

We just wanted to be sure that
everyone knows you weren’t talking
about our speaker!

AL ALTENHOF
Marketing Mgr.
Utah Electronics
Huntingron, Ind.

EVEN FOOLPROOFER L/
Dear Lditor:

The circuit shown in Technotes
(Aug., 1964) titled “Battery Polarity
Warning Reduces Service Calls” may
not be entirely foolproof.

If the lamp fails or the set happens
to be on when the battery is connected
backward, the wrong voltage polarity
would get to the set.

An improvement would be to add
a series diode DI (see diagram) of

Continued on page 21
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Finco Mode!
UVF-10

List $18.560 |

Finco Model
UVF-16

For Local and I
Suburban Areas !

A major breakthrough
e L\ fp Antenna design !

FINCO

ALL BAND

UHF.VHF.FM

Finco Model
UVF-18 I
Fcr Suburban and "
Near Fringe Areas
List $42.50

Finco Model

UVF-24

Far Near Fringe
and Deep
Fringe Areas
List $59.95

Finco’s new All-Band Color Ve-Log Antenna does the work
cf three — gives startlingly clear black and white pictures
and beautiful color on both UHF and VHF television chan-
nels. Its superlative design also assures the finest in
stereophonic and monophonic FM sound reproduction.
Comparison tests have proved the superiority of the All-
Band UVF Series — superiority backed by Finco's guaran-
tee of supremacy and unquestioned warranty.

Frices and specifications subject to change without notice.

“*COLOR VE-LOG”

Featuring Finco’s Exclusive Sold Corddizing

UVF Color
Ve-Log Ansennas. ..
Engineered for
the futuref
Revolutionary new UHF Section

Heavy Alummum reinforced insulatos
insert cup ard heavy duty rivat

Back-up brazket and square soom
Finco’s exclusive triple thick

sleeved elements

Lock-tite no-tilt saddle brac<et
Finco’s exclusive double contact

to drive line

Continuous one-piece drive line and
exclusive air insulated polystyrene
cross-over saacer

THE FINNEY COMPANY « 34 W, Interstate Street « Bedford, Ohio

Write for beautiful color brochure Number 20:322, Dept. RE

MAY, 1965
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Discover the ease
and excitement of NRIl's

S

DIMIENSIONAL

MIETRO

D)

of ELECTRONICS
TV-RADIO TRAINING

10 HOME-STUDY PLANS TO CHOOSE FROM

Ask men whose judgment you respect about
NRI's three dimensional method of home-
study training. Ask about the new, remarkable
NRI Achievement Kit. Ask about NRI custom-
designed training equipment, programmed
for the training of your choice to make Elec-
tronics come alive in an exciting, absorbing,
practical way. Ask about NRI “‘bite-size'’ texts,
as direct and easy to read as 50 years of
teaching experience can make them. Achieve-
ment Kit . . . training equipment . . . bite-size
texts . . . the three dimensions of home-study
training; the essentials you must have to make

OUR 50TH YEAR OF LEADERSHIP

i6

learning easier, more interesting, more mean-
ingful. You get them all from NRI.

Whatever your interest . . . whatever your
need ... whatever your education . . . pick the
field of your choice from NRI!'s 10 instruction
plans and mail the postage free card today
for your free NRI catalog. Discover just how
easy and exciting the NRI 3-DIMENSIONAL
METHOD of training at home can be. Do it
today. NATIONAL RADIO INSTITUTE, Elec-
tronics Division, Washington, D.C. 20016.

BEGIN NOW AN ABSORBING
ADVENTURE—LEARN ELECTRONICS
THE EASY NRI WAY—MAIL CARD TODAY

IN ELECTRONICS TRAINING

RADIO-ELECTRONICS
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Start Fast with NRI’s New
Remarkable Achievement Kit

The day you enroll with NRI this new starter kit
is on its way to you. Everything you need to make
a significant start in the Electronics field of your
choice is delivered to your door. it's an out-
standing way of introducing you to NRI training
methods . . . an unparalleled ‘“first dimension’”
that opens the way to new discoveries, new knowl-
edge, new opportunity. The Achievement Kit is
worth many times the small payment required
to start your training. No other school has any-
thing like it. Find out more about the NRI
Achievement Kit. Mail the postage-free card today.

NRI *‘Bite-Size'" Lesson Texts
Program Your Training

Certainly, lesson texts are a necessary part of
any training program . . . but only a part. NRI's
“bite-size’’ texts are simple, direct, well illus-
trated, and carefully programmed to relate things
you read about to training equipment you build.
Here is the ‘“second dimension' in NRI's training
method. Here are the fundamental laws of elec-
tronics, the theory, the training of your choice,
presented in a manner you'll appreciate. And in
addition to lesson texts, NRI courses include
valuable Reference Texts related to the subjects
you study, the field of most interest to you.

Custom-Designed Training Kits
Make Learning Come Alive

Electronics becomes a clear and understandable
force under your control as you get your hands
on actual parts and build, experiment, explore,
discover. Here is the “third dimension’. . . the
practical demonstration of things you read about
in NRI texts. NRI pioneered and perfected the
use of training kits to aid in learning at home in
spare time. Nothing is as effective as learning
by doing. NR! invites comparison with equipment
offered by any other school, at any price. Prove
to yourself what three-quarters-of-a-million NRI
students could tell you . . . that you get more for
your money from NR! than from any other home-
study Radio-TV, Electronics school. Mail postage
free card for your NRI catalog. (No salesman
will call.)

1965
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U1 MATLORY J\,~Tins tor Technicians

What you should know about capacitor stability

TYPE-C-DISCAPS

FROM 25°C

~—

~—~

PERCENT CHANGE

=35 —15 +5 425 +45 +65 +85
TEMPERATURE °C

MALLORY |
L005MmF

TEMPERATURE STABILITY

9, Cap. Change

o] 25 50 75 110
Temperature °C

Why worry about capacitor stability? After all, aren’t all
capacitors pretty much alike? Well, as we all know, capacitors
aren’t “all alike”. Matter of fact, there are many circuits
where you wouldn’t want capacitance to change with either
temperature or time. For example, tuned circuits or RC timing
networks. And this is especially true in color TV, because the
eye notices even minor shifts that would pass unnoticed in
black and white. Therefore, capacitor stability ¢s important.

The trouble with most ‘“‘static” capacitors is that capacitance
increases as temperature increases. In other words, they have
a posilive temperature coefficient. And so do most inductance
coils. Put these two creatures together and you’ll see why
frequency and timing can drift as the set warms up.

Now—what can you do about it? For small capacitance
values, your best bet is a DISCAP® disc ceramic capacitor
(made by Radio Materials Company, a Mallory division).
DISCAPS are available in a vast array of temperature co-
efficients to exactly match circuit requirements. DISCAP
temperature coefficients can be chosen so that they exactly
offset the positive drift of coils (or other components). Thus,
circeuit characteristics stay constant regardless of temperature
change. There are NPO (zero change) and up to N1500 (very
sharp negative temperature coefficient) types. You’ll find these
listed in the 1965 Mallory General Catalog.

A brand new type of ultra-stable capacitor is now available.
It’s called the STYROCAP™. It’s a new type of polystyrene
capacitor that offers both temperature and time stability. The
temperature coefficient is comparable to an N150 DISCAP.
And capacitance changevs. timeispractically zero. STYROCAPS
are made from a unique form of stretched and fused poly-
styrene. They’re transparent. You can look right through the
clear plastic and actually see the aluminum foil! They're
available from 5pF to .01 mfd. They're rated 500 WVDC and
sizes and prices are right down there with comparable values in
ceramies or molded film capacitors.

Styrocaps can be successfully substituted for all sorts of
other capacitor types: mica, ceramic, paper, film, or anything
else in their capacity and voltage range. But don’t think of
Styrocaps as substitutes. They’re not. They’re new. And they’re
better . . . especially where stability is downright important.

On the other hand you may really need a Mylar* type
capacitor. When you do, take a look at the terrific Mallory
PVC. These are available in a whole host of values and they’re
unbeatable in their class. The blue polyvinylehloride coating is
just plain motstureproof.

And one more tip. Your Mallory distributor now has the new
1965 Mallory General Catalog. Ask him for your copy today.
Mallory Distributor Products Company, a division of P. R.
Mallory & Co. Inec., Indianapolis, Indiana 46206.

*Reg. Trademark E. I. du Pont de Nemours, Inc.

RADIO-ELECTRONICS
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CORRESPONDENCE continued

the proper rating. If the polarity is now
reversed, the diode will be reverse-bi-

+ FUSE DI -
o——o™\ »
12v T0
BATT N)‘)%"‘DZ SET
o—
k
g 500mA
OR EQUIV SILICON RECT

ased and will not conduct, protecting
the set. (The diodes must be rated to
carry more than the maximum operat-
ing current.)

D2 is added as an additional re-
finement. If D1 shorted and the polarity
were wrong, the fuse would blow.

ALLEN A. GAULT
Baltimore, Md.

CORRECTION OF A TACHY ERROR V7

Dear Editor:

I wish to apologize to you and to
your readers for an error in my article
“Tachometer-Dwellmeter  for  Your
Car” as published in RADIO-ELECTRON-
Ics for March 1965, page 56. Diode D1,
mistakenly identified as 1N474-B
should be 1N484-B.

This crror was traced to the origi-
nal manuscript and was discovered only
as the result of an inquiry from one of
your readers.

The IN484-B is a very-high-back-
resistance diode and is used to restrict
the reverse current to a very low value
even at high temperatures. It is avail-
able from parts houses for about 70
cents.

JoserH J. CONRADI
Wood River, Il

On Feb. 1, after our March issue
was printed, Magnetics, Inc. adopted a
minimum charge of $10.00 per order
and refused single orders for their toroid-

al core specified by Mr. Conradi. We |

have asked them to make an exception
in this case, since they had previously
agreed to supply the coils. They agree to
make the exception. Address orders at-
tention of Mr. Wm. Irvine.—Editor
END

e s Ee s S A . S SSSE e sas = o
STABLE TRANSISTOR
VOLTMETER!

Author Victor Laughter tells

how to build highly practical,
stable “tvm’* with 200,000

ohm-per-volt input resistance
and maximum full-scale sensi-
tivity of 1 volt. Ideal for tran-
sistor circuitry measurements.
Costs only $20 to $25 to build.

DON'T MISS IT IN . ..
June RADIO-ELECTRONICS

o= s s
MAY, 1965

i
|
|

““On the same plane as Scott
factory-wired units... Excellent”

(AMERICAN RECORD GUIDE) *

hose who build them and those who review them agree . . . Scott kits deliver
the finest possible performance and value. Scott kits fully meet the same stand-

ards of perfection as Scott factory-wired units.

The LT-110B FM sterco tuner features Sonic Stereo Monitor and factory-
wired “front end” and Time-Switching multiplex sections. 2.0 uv IHFM
sensitivity. $139.95.

FREE TWENTY-PAGE BOOKLET 570-05
Rush me Scott’s FREE 20-page Custom Stereo Guide:

Name

LK-72B 80-watt Stereo Ampli-  Address -
fier Kit...a perfect match for !

the LT-110B tuner, in looks, City State Zip

value, and performance. *From a review of the LT-110B

$149.95. m SCOTT® tuner kit.

H. H. Scott, Inc., 111 Powdermill Road, Maynard, Mass. Export: Scott International Maynard, Mass. Cable HIF!

Precise Scope
Spectacular!

(now going on at leading electronic distributors)

1 Four top quality scopes (kits or wired) including a low cost color scope, Model 3151,
| K. $89.95, W. $137.95 ¢ a top value in a 5 general radio and TV scope, Model 315,
| K. $79.95, W. $113.95 « two professional performance scopes the 7" Model 300C,
| K. $169.95, W. $222.95, and the 814" Model 308, K. $179.95, W. $249.50. Prices

slightly higher in West. Save now at your Precise distributor.For free 1965 catalog write:

i

PRECISE ELECTRONICS & DEVELOPMENT DIV. OF DESIGNATRONICS, INC
76 EAST SECOND STREET, MINEOLA, NEW YORK 11501
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instant delivery of
hundreds of differ-
ent types of multipole plugs, soc-

kets & connectors. /
\.

\

Banana plugs and

jacks. More than a
hundred configurations. Bunch pin,
transverse slot, leaf spring, rigid
handles, unbreakable handles,

quick acting, with or without strain

relief. Available in over 20 colors/

%

Dozens of types of

m————

alligator clips, in-
cluding ultra-miniature & micro-
mesh. Available plated and stain-

Iess steel, insulated, non-insulated,

in colors.

Microphones,

headsets, earphones

for the professional &

industrial user — including heart-
beat mlcrophones

Sound con-
trol boxes.
omplete with volume control &
driver units, with acoustical head-

set. As engineered and manufac-
tured for a major American airline.

Request: [] Plug, socket, connector,
test prod catalog D.

] General catalog, including miniature

switches, E.
\;%l

{1 Professional &
SOUND

consumer micro-
phones, headsets

transformers.

Catalog F.

RYE SOUND CORPORATION
119 EIm Street, Mamaroneck, N.Y.
22

N SERVICE CLINIC

By JACK DARR Service Editor

Reference Points

One thing that gets a lot of the
young fellows (and a few of the older
heads) into trouble in TV work is
“reference points.” In TV circuits,
you're going to find voltages measured
from chassis, voltages measured {rom a
floating B-minus, and voltages meas-
ured from anothcr tube’s cathode! (This

last, of course, in the stacked-B cir-
cuits.)
There are more of these than

you'd think. Stacked video if’s are
common. The cascode rf amplifier is a
“single-tube stack.” The most common
one, though, is the audio output/sync
separator-plus-other-tubes stack, as in
the diagram.

These can give you some really
odd troubles. For example, the grid
voltage on the audio output tube comes
from voltage divider R1-R2 (Fig. 1) Let
one of these open up or drift off
value, and you may lose sync, video i.f.
gain or somecthing in a circuit not ap-
parently connected with the audio out-
put at all. The prize, to mc. was the one
that killed the raster: the 150-volt line
fed the hrightness control!

The audio output’s bias voltage is
the difference between the cathode and
grid voltages measured from ground;
—5 volts in the diagram. A change in
bias causes a change in plate current,
hence a change in the plate resistance
of the tube, and so in the voltage on
the 150-volt line. (The audio output
tube’s plate resistance is the “dropping
resistor” between 300 and 150 volts.)

Leakage in the coupling capacitor
between the first audio amplifier and the
output tube can causc some funny ef-
fects. (Funny peculiar, not funny ha-
ha.) There isn’t a lot of difference in
voltage between the two sides of the
capacitor, but if it leaks, look out. Even

305V

Fig. 1—Stacked-B-plus designs use audio
output tube as dropping resistor for other
stages.

WwWWwWwW_ americanradiohistorv com

This column is for your service
problems—TV, radio, audio or general
and industrial electronics. We answer
all questions individually by mail, free
of charge, and the more interesting
ones will be printed here.

If you're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 154 West 14th
Street, New York 10011.

a small leakage upscts the audio tube’s
bias, and can give you some Very
mysterious distortion, at lcast.

Another cause of trouble is the
filter capacitors, CI, C2 and C3—one
from 300 volts to ground, another
from 300 volts to cathode and the last
from 150 volts to ground. A loss of
capacitance, a lcakage and especially a
leakage berween units, if they are in the
same can, and you can really get
some wild effects!

One of the most peculiar is an
open C3 (150 volts to ground, us-
ually about 40—60 pf). This will allow
audio modulation to show up on the
sync separator plate voltage supply line.
This is a very common circuit, and you
will find it in quite a few color sets. If
this happens, you may find the sync
appearing and disappearing in time with
music or voice peaks! The voltage can
vary enough to cause the sync separator
plate voltage to drop and cut off the
sync. The typical symptom of this is a
wiggle or jumping in the picture. Many
of us (me too) cut the sound oftf com-
pletely while we’rc working, to avoid
disturbance; so, we may miss the con-
nection between the wiggling picture
and the sound. So, remember this, and
turn the sound back up momentarily to
check.

The scope, as usual, is the best
cure for this. Look on the 150-volt
line for any signs of hash, and turn the
sound up to a high level to scc if that
causes trouble. One good check is feed-
ing a 400-cycle audio signal into the
first audio grid at a fairly high level;
check the 130-volt line for any sign of
400-cycle sine wave. If you find some,
start looking for a bad filter capacitor.

This kind of trouble can work the
other way around, of course. Since the
paralleled plate resistances of the tubes
fed by the 150-volt line are actually in
the cathode circuit of the audio output
tube, any change in the total resistance
will upset things. So, look for shorted
tubes, or tubes in high-impedance cir-
cuits with grid emission. These can

RADIO-ELECTRONICS
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WHAT IS THE COMMON DENOMINATOR OF
AN ANCIENT EGYPTIAN PYRAMID
AND A MODERN ELECTRONICS CAREER?

A STRONG FOUNDATION!

The LEgyptian pyramids were built on strong foundations. How firm is the foundation
under your electronics career?

Advancement in electronics depends on a solid understanding of basic principles — not
merely a nodding acquaintance with them. If you are handicapped by a poor understanding
of these vital “basics,” you need the strong foundation training offered by Grantham School
of Electronics.

“Grantham,” year after year, continues to stand for QUALITY electronics training IN
A HURRY - quality, in that the Grantham method promotes learning progress through
understanding — in a hurry, in that the Grantham method leads to greater accomplish-
ment in much less time than is required by conventional methods. IFor example, beginners
prepare for their first class commercial F.C.C. license in 3 months.

Thevre is nothing fundamentally difficult about learning electronics, when the subject is ap-
proached by both teacher and student in a logical, learning-through-understanding manner.
In the Grantham lessons, emphasis is placed on basic, easy-to-understand, descriptive dis-
cussions which teach through reason rather than through facts to be taken “on faith.”
Grantham avoids the all-too-common practice of teaching by rule without any reason being
given for the rule. Grantham seeks to have the student understand the reasons so well that
rules are not memorized by rote but, rather, are understood and therefore remembered. This
method makes learning more interesting and thus improves learning speed and retention.

Get complete details in our free 52-page booklet. Mail coupon, or telephone the school nearest
you, phone numbers and addresses are listed below.

-
5\ (Mail in envelope or paste on postal card)

Prepare for Employment and/or Advancement in Electronics /) National Headquarters Office S4E

- - . ‘\. -’-V i
by training with Grantham School of Electromc‘s
1505 N. Western Ave., Hollywood 27, Calif.

Gentlemen:

GRANTHAM SCHOOL OF ELECTRONICS

Please send me your FREE 52-page booklet,
“CAREERS IN ELECTRONICS.”

]
|
|
1505 N. Western Ave., Los Angeles, Calif. 90027 469-7878 |l
1
|
1
1
|
1
1

Los Angeles Division Phone:
Name - _— Age _

Seattle Division Phone: (PLEASE PRINT)
408 Marion Street, Seattle, Wash. 98104 MA 2-7227 Address — —
Kansas City Division Phone. city _ =
3123 Gillham Road, Kansas City, Mo. 64109 JE 1-6320 ctat

ate s S
Washington Division Phone:
818 — 18th Street, N.W., Washington, D.C. 20006  298-7460 L _LA" "NTERESTED IN: [IHOME STUDY [IRESIOENT CLASSES _J
MAY, 1965 23
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The famous RCA 5 mch scope

NOW WITH MORE FEATURES
T0 SIMPLIFY YOUR JOB

Here's the latest model of the famous
RCA 5-inch scope: the NEW WO-91B

® Provision for connecting signals di-
rectly to the vertical deflection plates
of the CRT. Permits observation of
high frequency RF waveforms, such as
trapezoidal and wave-envelope modu-
lation patterns.

e Two-stage sync separator simplifies
checking of TV horizontal and vertical
sweep synchronization ... provides ex-
ceptionally solid lock-in action on com-
posite TV signals.

® Choice of wide-band or high-sensi-

tivity, narrow-band display.

® Complete with RCA WG-300B Di-

rect/Low Cap. Probe and Cable.

® Optional at slight extra cost: RCA
WG-354A slip-on capacitance-type volt-
age-divider probe that extends the
range of the scope to permit observa-
tion of signal pulse amplitudes up to
5000 volts. RCA WG-302A slip-on RF/
IF/VF signal tracing probe for RF appli-
cations from 100 Kc to 250 Mc.

] WO-91B Scope: $249.50*
1 WG-354A Probe: $ 7.50%
1 WG-302A Probe: $ 8.50%

Ask to see it at your Authorized
RCA Test Equipment Distributor.
“QOptional distributor resale price. All prices sub-

ject to change without notice. Prices may be
slightly higher in Alaska, Hawaii and the West.

RCA Electronic Components and Devices, Harrison, N. J.

The Most Trusted Name in Electronics

®
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SERVICE CLINIC continued
cause “trouble downstairs” to look like
“trouble upstairs.”

To get the correct (working) plate
voltage on any tube in this circuit, or
in any other, for that matter, measure
hetween plaie and cathode. This is the
voltage that the tube works on, and
this is the one you want.

Width-coil problem, Firestone TV

While | was adjusting the widih
coil on a Firestone 13-G-54, the raster
went out and the coil started to smoke.
Now [ have no high voltuge, and noth-
ing works.—B. G., Port Chester, N.Y.

HORIZ
OUTPUT
FLYBACK

TO HV RECT
e

Fig. 2—Shorted width coil kills raster.

Looks as if the width coil shorted
to ground. Take it off and recheck. Since
the width coil is nothing but an “adjust-
able loss” across a section of the flyback,
as you can see in Fig. 2, you can operate
a set without it, at least for tests. In
fact, if the set works OK, leave the thing
off entirely. The iron core of the coil is
grounded, and the winding sometimes
shorts to it.

Air Castle Radio

I've got an old Air Castle radio, with
a 2575, a 25L6, two 76’s, a 6A7 and «
6D6 in it. Can’t find any data on it. Alse
has a 6US tube for « tuning eve.—
L. E. B., Greenshoro, N. C.

Rider’'s Radio Trouble-
7 or

Look in
shooter’s Manual, back about Vol.

EASY-TO-BUILD
MUSCLE STIMULATOR . . .

Uses single transistor,
powered by flashlight
batteries. Long prescribed

in physiotherapy, electronic
muscle stimulation has called
for high-priced equipment.
Read how you can build this
low-cost stimulator at home.

COMING IN . . .
June RADIO ELECTRONICS
P
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8, for a set with a similar tube lineup.
Air Castle is a trade name for radios built
for Spiegel in Chicago, and there are
many different “makes” under this name.

This is obviously an ac/dc set,
with series heaters. You have about 80
volts of heater, so you’ll need a ballast
tube or resistor somewhere to “use up”
the remaining 30 volts. (Design center
then was 110 volts instead of the present
117.)

The 2575 is probably used as a
voltage doubler. You can tell by check-
ing the connections: if both plates and
both cathodes are tied together, it’s
a halfwave; otherwise, it’s a doubler.
Check the filter capacitors, too—their
voltage ratings will give you a clue.

Tuner trouble in RCA

I just made a service call on an
RCA, and the tuner acts funnv. Chan-
nels 6 and 4 are pretty good, 8 and 13
very poor. It looks as if someone has
heen at the tuner with a small screw-
driver!—H. E., Kokomo, Ind.

It’s happened before, and it'll hap-
pen again! However, there are a couple
of things to check. You've changed the
tubes? (A bad rf amplifier tube can cut
out either high or low channels; so can a
bad mixer-oscillator.)

Check the antenna balun coils. You
can get this same effect from various
combinations of open circuits there. If
these are all OK, check the antenna
lead-in. One side open gives funny ef-
fects.

“Extension’ TV antennas

We moved to the country and evi-
dently my TV picture fell off the truck!
11 didn’t get here! Seriously, the nearest
TV station is more than 100 miles away
and we get pretry bad pictures, I have
a good high-power all-channel arntenna,
and I've found a spot on top of a hill
about 500 feet from the house, with a
strong signal. Should I run a coaxial ca-
ble in an underground pipe, or 300-ohim

4" OPEN-WIRE STANDOFF INSULATOR
{

T0
ANTENNA

OPEN-WIRE

TRANSMISSION LINE SMALL TREE cUT

OFF AT ABOUT ¢'

. Il[ '[l
7

/

Fig. 3—Leave small trees in center of an-
tenna-line right-of-way, to support line. Top
them at about 6-8 feet.
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NO COMPETITORS

Nobody else but EMC designs in so much value

\

Tube Tester Model 213

Compact, light-
wetaht portabil.
ity. Use it on the
bench or in the
field.

Full-view meter gives
. direct, clear-cut qual.

" ity indications. Full comple-

ment of sturdy
sockets accepts
compactron {12-
pin), nuvistor,
novar, 10-pin,
9.pin, octal,
loctal, and
miniature
Three heavy-duty tubes.
controls for quick
set-up of all tests.
Check a fistful of
tubes in the time
it often takes to
test one.

Precise pro-
gramming.
Only one socket
trer tube-base
conhgurahon
prevents acci.
dental plug-in.

12 slide switches for
individual selection of
tube pins provides
versatility in testing,
prevents ohsolescence.

THE MODEL 213 saves you time, energy, money JChecks for shorts, leakage, intermittents, and quality Il Tests
all tube types including magic eye, regulator, and hi-fi tubes W Checks each section of multi-purpose tubes
separately Wl Gives long, trouble-free life through heavy-duty components, including permanently etched panel
M Keeps you up to date with FREE, periodic listings on new tubes as they come out |l Your best dollar value
in a tube tester. Available in high-impact bakelite case with strap: $28.90 wired; $18.90 in kit form. Wood

carrying case (illustrated) slightly higher.

ELECTRONIC MEASUREMENTS CORPORATION
625 Broadway, New York 12, New York
Export:Pan-Mar Corp.,1270 Bway,N Y. 1, N, Y.

LODK! A NEW
ELECTRONICS
SLIDE RULE

with complete
instruction program

Here’s a great new way to solve electronic
problems accurately, easily . . . a useful tool
for technicians, engineers, students, radio-TV
servicemen and hobbyists. The Cleveland
Institute Electronics Slide Rule* is the only
rule designed specifically for the exacting
requirements of electronics computation. It
comes comiplete with an illustrated Instruc-
tion Course. You get four AUTO-PRO-
GRAMMED lessons . . . each with a short
quiz you can send in for grading and con-
sultation by CIE’s expert instructors.

See for yourself. You will learn how to use
special scales to solve problems dealing with

SATISFACTION WARRANTY

The Electronics Slide Rule with Self-
Training Course is available only from
Cleveland Institute of Electronics,

and is covered by CIE's exclusive
‘Satisfaction Warranty”. Order it now

. use it for ten full days. Then, if
you're not completely satisfied, CIE

will refund full payment.
*U. S. PATENT NUMBER 3,120,342,

www americanradiohistorv com
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| EMC, 625 Broadway, New York 12, N. Y. {
I Rush me FREE catalog describing all EMC
| value-loaded test instruments and name of |
1 local distributor. I
I NAME____ I
| |
| ADDRESS w |
) A— _ZONE_STATFh'&JJ

l

reactance, resonance, inductance, AC and
DC circuitry, etc. And, as an added bonus,
you can use this high-quality rule for con-
ventional computation, too.

This all-metal Electronics Slide Rule is a
full 10 long and is made to’our rigid speci-
fications by a leading manufacturer of
measuring_instruments. Slide Rule, Self-
Training Course and handsome top-grain
leather carrying case . . . all yours for just
$14.95, Cleveland Institute of Electronics,
1776 E. 17th St., Dept. RE-110, Cleveland,
Ohio 44114.

SEND COUPON TODAY

| Cleveland Institute of Electronics

1776 East 17th St., Dept. RE-11Q
Cleveland, Ohio 44114

l [] Please send me your Electronics Slide Rule
with Instruction Course and top-grain
leather carrying case. !'m enclosing $14.95.

|
|
|
}
| [ Please send descriptive brochure only. |
|
|
I
|

| NAME.
| Aporess

{Please Print)
COUNTY.

} CITY — STATE
A LEADER IN ELECTRONICS TRAINING SINCE |934_!

R iy S———— -y
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SERVICE CLINIC continued

lead-in through a buried plastic pipe, or
what?>~—L. P., Bishee, Ariz.

I wouldn’t recommend coaxial ca-
ble or the buried 300-ohm lead. for the
same reason: too much loss. The least
lossy way is 300-ohm opcn-wire trans-
mission line.

Cut about a 15-foot right-of-way
to the top of the hill, to keep small trees
from falling on the line in ice storms.
Leave some trees in the center, at inter-
vals of about 15-20 ft. Cut these off
about 6 ft high, and run a 4-inch stand-
off insulator into the top, as in Fig. 3
This keeps the line from hanging low
enough to be caught by people, cows,
etc.

You shouldn't need a booster, if
the signal is fairly good; the loss in this
line is only 0.3 db per 100 ft. at 100 mc.
However, you can use a booster at the
antenna, with the power supply at the
TV set. This is useful if you have a high-
channel station; loss in these long lines
are higher in the high band. We have
one near here with over ¥4 mile of lead-
in like this—no booster and good pic-
tures.

Intermittent loss of vertical sweep

In an RCA KCS-127 chassis, every
5o often the vertical sweep collapses,
leaving a thin, bright horizontal line. If

The NEW STANCOR Part-to-Part
Cross Reference Guide is avail-
able at your Authorized STANCOR
Service Parts Distributor.

COMPLETE FROMA...... toZ..... »

Over 11,000 Manufacturers’ Part
Numbers Cross-Referenced to
Stancor Standard Replacement
Transformers and Sweep Com-
ponents.

*With 151 other brands in between.

el
PC BOARD

TO REVERSE
POLARITY: CUT TWO
LUGS AND INSTALL
CRISSCROSS JUMPERS
Fig. 4—Clip lugs and cross the connections
to reverse direction of current through de-
fective control.

I move either the vertical height or lin-
eartty controls, the trouble stops. There
is also quite a had vertical jitter at
times—A.M..APO 19, N. Y.

This is caused by defective vertical
controls: either the height or linearity
control will do it. RCA recommends re-
placing this control unit with a modified
type. However, overseas where you are,
this might take a while to get. So try
this: Clip the two lugs of the height con-
trol and cross-connect them by tacking
two short pieces of solid wire to the lugs
(Fig. 4). This reverses the direction of
current flow through the control. If the
controls are badly worn, so that you get

a dropout every time the slider moves
across a certain point, take the control
apart very carefully and rub a very soft
lead pencil over the bad place. This is
an old radio trick, and will keep the
thing going until you can get a replace-
ment. A good contact cleaner will help
if the controls aren’t too “noisy”.

Rebuilt CRT failure

This Emerson took a long time to
warm up. The original CRT was re-
placed with a 21 ALP4-B, which arced in-
ternally. This was replaced with a 21-
CBP4, which lasied 2 months. Another
21ALP4 in here is acting up: loss of fo-
cus at top and lower right corner, and
fuzzy images. The voltages are all OK,
according to the diagram. What's hap-
pening? All of these CRT's were rebuilts,
from the same company.—T. H., Port
Chester, N.Y.

Change companies! From your de-
scription of the symptoms and failures,
they could all be due to poorly rebuilt
CRT’s! Your loss of focus could be due
to a “chewed-out” grid aperture in the
gun—ijust old age, and the fuzzy picture
on the other, from a bad screen.

CRT’s rebuilt by one of the major
tube manufacturers are usually OK.
They carry a l-year warranty, and
things like this can be taken care of. Any
real defect in a tube will show up within
a year. END

STancOR
TV REPLACEMENT GUIDE

PART TO PART CROSS REFERENCE

Ask Your Distributor
For Your Copy!

STANCPR

STANCOR ELECTRONICS
ESSEX WIRE CORPORATION
3501 W. Addison Street
Chicago, Illinois 60618

In products, performance, purpose .

. . Essex measures up!
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““Go Places’ with your Sylvania Distributor

An invitation to one of America's most famous resoris end holidays between now and May 31. So now is the

is waiting for you at your participating Sylvania Dis- best time tc stock up for a busy spring and summer

tributor’s. Complete with excellent accommodations, with the quality, fast-meving line of tubes. it may take

professional entertainment, boating, dancing and you to your vacation paradise. Ask your particinating

other fun and sun features. Be our guest and show Sylvania Distributor for details.

the Mrs. the time of her life. Electronic Tube Division, Sylvania Electronic Com:-
Your Syivania Distributor will be awarding week- ponents Group.

SYLVANIA

SUBSIDIARY OF
GENERAL TELEPHONE & ELECTRONICS G’ILE

NEW CAPABILITIES IN: ELECTRONIC TUBES » SEMICONDUCTORS « MICRCWAVE DEVICES « SPECIAL COMPONENTS « DISPLAY DEVICES
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careers for technicians at 1BM

To technicians who seek important roles in today’s technology, 1BM offers
careers in the world of computers. Modern computer systems and new solid state
technologies have created rewarding jobs for technicians in Research, Develop-
ment, Manufacturing, and Systems Test. IBM is an Equal Opportunity Employer.

Kingston, New York

Electronic Technicians: For work assignments with
the Kingston manufacturing test organization. Up-
on completion of initial training, qualified appli-
cants will be given positions involving testing, trou-
ble-shooting, and repairing core storage units, tape
drives, display devices, drums, transmission con-
trol equipment, and other peripheral devices asso-
ciated with some of the world’s largest and most
advanced electronic data processing equipment.

Qualifications: A.A.S. degree in electronic tech-
nology preferred; a certificate of completion from
an accredited 2-year technical school or equiva-
lent experience will be considered.

Please write, outlining your education and experi-
ence, to:

George Shaver, Dept. 649E

IBM Corporation

Neighborhood Road

Kingston, New York

IBM

Burlington, Vermont

Electromechanical Technicians: Experienced in as-
sembly and maintenance of automated production
equipment. A thorough understanding of mechan-
ical and electrical technologies is essential.
Electronic Technicians: Experienced in mainte-
nance, calibration, and repair of complex elec-
tronic test equipment, and development of high-
speed circuitry.

Process Technicians: Experience in tinning, paste
(resistor and electrode), silk screen techniques,
epoxy, and encapsulation or conveyor ovens de-
sirable. Training in physics, metallurgy, or chem-
istry is necessary.

Qualifications: A.A.S. degree or its equivalent in
education or experience.

Please write, outlining your education and experi-
ence, to:

W. T. Rochford, Dept. 649E

IBM Corporation, Box A

Essex Junction, Vermont

IBM

Endicott, New York

Computer Systems Test: To give final systems tests
to newly manufactured computers. A.A.S. degree
or equivalent in Electrical Technology, with experi-
ence and/or courses in mechanical technology
and devices. Should understand solid state switch-
ing circuits and computer technology.

Chemical Technicians: A.A.S. degree in Chemical
Technology, with experience in any of the follow-
ing: electrochemistry, lamination, adhesives, elec-
troplating, etching, oxide coatings, photo-resist.

Toolmakers: Must have completed formalized tool
and model maker apprentice program; 2 years' ex-
perience working to close tolerances on dies, fix-
tures, gauges, and special machine tools.

This manufacturing and manufacturing research
facility is in Endicott, New York, in the Triple-Cities
community of the Finger Lakes region.

Please write, outlining your education and experi-
ence, to:

M. C. Kennedy, Dept. 649E

IBM Corporation

1701 North Street

Endicott, New York

IBM

Fishkill, New York

Electromechanical Technicians: Experienced in as-
sembly and maintenance of automated production
equipment. A thorough understanding of mechan-
ical and electrical technologies is essential.

Designers: Electromechanical packaging mecha-
nism design of automated production equipment.

Electronic Technicians: Experienced in mainte-
nance, calibration and repair of complex electronic
test equipment, and development of high-speed
circuitry.

Semiconductor Technicians: Experienced in semi-
conductor process development and manufactur-
ing.

Qualifications: A.A.S. degree or its equivalent in
education or experience.

Please write, outlining your education and experi-
ence, to:

T. R. Edmonds, Dept. 649E

1BM Corporation

P.0. Box 110

Poughkeepsie, New York

IBM
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Hugo Gernsback, Editor-in-

The CATV question has produced a great deal of controversy, in
which there has been more sound than light. Some look at CATV as a
serious threat to independent TV servicing, and ultimately to our pres-
ent system of free TV itself. Others consider it a legitimate extension of
television reception service, and one that will give the TV listener more
and better reception without notably increasing his costs.

To shed more light on the matter, RADIO-ELECTRONICS has gone
to authorities on both sides of the question for a statement. Frederick W.
Ford, the former FCC Commissioner, is president of the National Com-
munity Television Association. Morton Leslie is the president of the
Television Accessory Manufacturers Institute, which champions the
cause of free TV received directly over the air as opposed to the wire
or cable systems, which they feel may ultimately lead to pay-TV.

i
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CATV—Whether,
Whither and Why

Guest editorial by MorTON LESLIE

pearance about 15 years ago. the avowed purpose was

to “bring television entertainment to communitics
previously denied it.” In many cases it was represented to
communities and city councils that the service was purely
temporary—a stop-gap until local television should arrive.
Today, with 1,500 systems operating or in the construction
stage, and growth proceeding at the rate of 30 systems per
month, less than half the systems are performing the func-
tions of the original plan. RADIO-E1 ECTRONICS is correct
in believing it highly appropriate to discuss some of the
background, thinking and direction of CATV growth. Why
especially appropriate just at this time? We can think of
several reasons:

1. Television entertainment is no longer a luxury. It is

a must in virtually every household. The householder
will do without many other things before he will give
up TV! When told he will receive “more TV” or
“better TV”, he is a profoundly susceptible buyer.
['he general economy is at its highest. People are on
a tremendous buying sprec. We have an electric knife,
an clectric toothbrush, gold-plated bathroom plumb-
ing—and one major company is test-marketing an
clectric whisk broom!

3. Risk capital is more plenteous than ever before. The
profit and investment return of CATV is highly at-
tractive. Business Week magazine refers to CATV
as a Money Machine and quotes possible investment
returns of up to 60%! In one small state 22 appli-
cants are applying for 250 franchises!

Unlimited and unrestricted CATV growth poses many
problems too often not immediately apparent to the un-
wary. Its uncontrolled growth directly affects the general

FEW recall that when cable television made its first ap-

9

continued on page 71
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CATV—A Natural
Evolution

Guest editorial by FREDERICK W. ForD

Remember how long it took for some radio men to

learn how to handle television? The tremendous re-
sentment against printed circuits? The slowness to accept,
become familiar with and profit by such developments as
color TV, uht and FM sterco? It is no wonder, then. that
many TV technicians are suspicious of Community An-
tenna TV Systems (CATV).

While CATV is new to most of the country, it has
been serving subscribers since 1950. There are now more
than 1,600 systems, with new ones starting up every day.

But the impact of CATV is just beginning to be felt.
It secems quite likely that within the near future almost
every American city will be equipped for CATV.

The reason for its sudden prominence is simple. New
equipment and techniques have made systems technically
and cconomicully feasible in even the largest of cities. The
viewing public, in turn, is finding that CATV is the lowest-
cost way of getting the programs it wants to watch. It is
becoming apparent that the public has an almost insatiable
appetite for program varicty. While CATV systems origi-
nate no programs, they are able to bring in distant chan-
nels. Present CATV systems are offering as many as 12
channels.

The impact of the growth of CATV on the TV tech-
nician can hardly be overestimated. His business must
evolve in step with the industry. Those who adapt will
flourish; those who expend their cnergy trying to hold back
change will wither.

Since there are so many systems in the country, we
don’t have to theorize about what happens when CATV
comes to town. We can look at actual case histories.

In almost every instance, local TV dealers and tech-

IT has been said nothing is constant but change itself.

continued on page 72
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A SOLID STATE FM
MULTIPLEX GENERATOR

Build this stable, accurate, versatile all-transistor FM stereo test generator.

All parts easily available

This generator has all the flexibility and accuracy you could
want for adjusting and repairing the multiplex portions of
modern FM receivers. It is stable, portable, relatively inex-
pensive and easily constructed by the experienced technician.
It runs cool and requires no warmup time. The cost of parts
is about $90. By taking advantage of bargain sales, using im-
ported parts and what you have on hand, cost can be re-
duced by half without compromising performance.

The generator was designed with transistors, mainly to
get away from warmup drift and aging. This also made for
a lighter, more compact, less expensive unit. The complete
circuit of the generator appears on page 32.

The generator power supply is regulated and operated
well below its capacity. It is relatively conventional. The regu-
lator uses a Zener diode reference and two transistors. A
unique circuit feature is the dc feedback provided by R54. Tt
cancels the effect of line-voltage changes and reduces output
ripple.

The pilot lamp is connected across one diode (D11) of
the bridge. This energizes the lamp for only half the ac
cycle, for longer life and less glare. The fuse is in the trans-
former secondary to be more responsive to overloads without
the effect of transformer losses and energizing current. The
power supply load current is less than 40 ma.

The heart of the generator is the 19-ke crystal oscillator.
Its accuracy of .01 % mecets multiplex transmission standards.
A multivibrator type circuit is used, with a resonant circuit
(T1) as one collector load. A high resistance in series with
the crystal limits the drive current to a safe and stable level.
The 19-kc sine wave is fed through a phase-adjusting net-
work, C38 and R58, and an emitter follower (Q6). It is
then used as the variable pilot signal, and as an external
signal for scope synchronization.

The 19-kc sine wave from T1 is also full-wave-rectified
(by D9 and D10), which doubles the frequency to 38 kc,
with the same basic crystal accuracy. This is amplified by Q3

RS5

:

| | o, 12,13,14

.

RS54

C34

Fig. 2—The power supply components.
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By EARL T. HANSEN

Fig. 1— How
multiplexing oc-
curs. Bridges
here can  be
viewed as hal-
anced modula-
tors, which pro-
duce a 38-kc suppressed-

carrier AM signal carrying dif-
ference of left and right channels, or as
switch that samples left and right audio
channels alternatelv, 38,000 times a second.

———
———————

FROM 38KC AMPL

COMPOSITE SIG OUT

TLEFT
e
AFIN

EFFECTIVELY
BIASED OPEN

and Q4. Double-tuned transformer T2 removes harmonics
and provides a clean, balanced signal to the modulator
bridges.

The balanced modulators work much like a single-pole
double-throw switch operating at a 38-kc rate, switching the
output rapidly between left and right signal sources. This
effectively time-shares a single channel to carry two channels
of information—which, as you know, is the principle of
multiplexed FM stereo transmission.

Fig. 1 is a simplified diagram of the balanced modu-
lator and shows the conditions during the first half of the
38-kc cycle. With terminal F positive and terminal D negative
with respect to ground, the four diodes D1, D3, D5, D7 in
the right-channel bridge are forward-biased and conducting.
A conducting diode has relatively low impedance, and the
right input signal at that instant is conducted through the
bridge. Most of the voltage across T2 is dropped by series
resistors R36, R37. The left bridge is reverse-biased. A re-
verse-biased diode is effectively an open circuit (symbolized
by the broken lines on D2, D4, D6, D8). The left input is
isolated from the composite output. There is no drop across
R34, R38.

During the second half cycle, the polarities are reversed,
causing the right-channel bridge to be cut off and the left-
channel bridge to conduct. Now the instantancous value of
the left signal appears as the composite output. One half of
the 38-kc carrier cycle carries the left-channel information
and the other half carries the right. This double-balanced
bridge has a carrier output only when there is a difference
in the left and right input signals. The 38-kc “sampling” from
the bridges is almost a square wave, with many harmonics.
L1, L2, L3 and associated components form a low-pass filter
which removes the harmonics. L1 is tuned to the second
harmonic, and L3 to the third. L2 and C37 attenuate higher-
order harmonics. The 19-kc pilot signal is mixed in at the
filter output load, R41, through R42. The resulting multiplex
signal is available as a direct output, and is also fed to the
100-mc FM oscillator, Q13.

Q13 is a Colpitts oscillator, frequency-modulated by
feeding a small amount of the composite signal to the basec.
The resulting small change in base current causes a change
in the capacitance of the transistor, which in turn changes
the resonant frequency of the oscillator tank, L5 and C18-

RADIO-ELECTRONICS
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C19. R44 and C22 filter the collector supply voltage to pre-
vent hum modulation. The oscillator is capable of a much
wider linear swing than the =75-kc FM transmission
standard.

Q12 is a 67-kc Hartley oscillator controlled by S4. The
multiplex signal is disabled when this oscillator is turned on.
Q7 and Q8 form a 1,000-cycle phase-shift oscillator. QY is
a phase splitter providing two equal-amplitude sine waves,
180° apart. A 120-cycle signal, available for channel modu-
lation, is obtained from the power supply bridge. This signal
is cleaned of harmonics and attenuated by R33 and C35.
QI0 and QI1 are emitter followers providing a low-imped-
ance signal source to drive the balanced modulators. Q10 also
supplies the right-channel signal as an output, to be used for
scope external synchronization.

Construction and test

I found it most interesting to build and test the gener-
ator in sections. Start with the power supply (Fig. 2); then
you will have a good dc source to test the other circuits. T3
can have a secondary rating from 22 to 30 volts at 100 ma
or more. The one specified and used is rated at | ampere,
because it is readily available, but is larger and heavier than
desirable. Use a good insulated mount for Q15.

When the power supply scction is completed, connect
a 470-ohm load ucross C34. Turn the power on and meastre
the dc voltage across C33. It should be approximately 85%
of the T3 secondary rms ac voltage. The voltage across the
temporary load should be between 14 and 15 volts. The
tolerance of the Zener diode (DI15) will probably make ad-
justment necessary. Parallel R56 with additional resistance
to lower the voltage, or parallel R57 to raise it.

Vary the input line voltage 20 volts either side of 117.
(This is where a O-140-volt variable transformer comes in
handy.) The power supply output (across C34) should not
vary more than 0.4 volt total swing. If it does, change R54
to a different value. If the output voltage decreases with
an increase in line voltage, raise the value of RS54, and vice
versa. The peak-to-peak ripple across C34 should be less

SPECIFICATIONS

Multiplex signal: 3 volts p-p

Rf signal: Internally adjustable over FM band. 10 to 1,000 micro-
volts. *+75-kc deviation

Residual noise: 50 db below mpx level at mpx output. 40 db below
signal level through receiver

Crosstalk (separation): Better than 30 db

Modulation: 1 ke, —1 k¢, 120 cycles and external, switched sepa-
rately for each channel

Pilot tone: 19 kc, =.01%, adjustable from 0 to 200% amplitude

Subsidiary Communications (SCA): 67 kc, internal source

Scope sync outputs: 19 ke, and the right-channel signal

Power consumption: 117 volts 60 cycles, less than 6 watts

Stability: Negligible drift. Unaffected by 20-volt line excursions

Semiconductors: 15 transistors, 15 diodes

MAY, 1965

Fig. 3—Side A of
the 19-kc¢ board.

Fig. 4—Side B of
the 19-kc board.

Fig. 5—Side A of
the 1-kc board.

Fig. 6—Side B of
the I-kc board.

than 25 millivolts. Remove the temporary load resistor.

The small components of the 19-kc oscillator and most
other circuits are mounted on perforated boards with push-
through terminals. Build the 19-kc board as the next step—
see Figs. 3 and 4. Mount the board on the chassis, with TI,
T2 and associated wiring and components.

Connect a scope 10 terminal C eon T (scope ground
lead to chassis for all tests). Caution-—the 19-kc crystal has

Fig. 7—Right side view of complete generator, showing panel
wiring details.
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Schematic of the multiplex generator. Channel separation was improved by the addition pear more like scope photo 10 than photo 2, for the conditions specified in photo 2. It
of three resistors, R60, R61 and R62. These do not appear in the component layout photos. may be necessary to increase or decrease R61 slightly to obtain a flat baseline on the
With these resistors included in the circuit, the baseline of the waveform at J6 will uap- waveform.
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This generator was rigor-
ously tested by Leonard
Feldman, who studied four
commercial multiplex gen-
erators in preparation for
his Radio-Electronics arti-
cle “Roundup of Low-Cost
FM Stereo Generators” in
the November 1964 issue.
He also worked with Mur-

ray Crosby in the early
years of FM stereo devel-
opment.

Mr. Feldman reported
that ‘“‘performance is gen-
erally as described” and
that ‘‘the unit exhibits neg-
ligible drift, both in com-
posite signal waveform and
in rf output frequency.”
Initially, he found fault
with the separation, as in-
dicated by the wavy base-
line in scope photos 2 and
5. Author Hansen ultimate-
ly added R60, R61 and R62
(page 32) to improve sepa-
ration, which now meets
specifications and equals
that of the best commer-
cial equipment.

I9KC BOARD R27

IKC BOARD

a maximum drive rating of 0.1 milliwatt. Do not reduce R4 to
less than 470,000 ohms, and do not connect any test equip-
ment to the crystal terminals. Also note that the crystal case

is grounded.

Adjust the primary (bottom) of T! to resonance, as
indicated by maximum signal on the scope. Connect the scope
to terminal D of T1. Adjust both Tl cores for maximum
sine-wave amplirude. The peuk-to-peak amplitude from D
(and also F) to ground should be greater than 5 volts. With

C1, C5, C26, C31—.02 uf

C2, C21, C23—.005 uf

C3, C4, C6, C30—.01 uf paper or
mica

C7—.0027 uf silver mica

C8—.0015 uf silver mica

C9, C10, C13, C37—.001 uf paper
or mica

C11—220 pf mica or zero-temp.-
coeff. ceramic

Cl2, C14, Cl6, C28, C29, C35—
—0.1 uf

C15, C32—.047 uf

C17—-470 pf

C18—7.5 pf 10% mica or zero-
temp.-coeff. mica

C19—10 pf 10% mica or zero-
temp.-coeff. mica

C20—68 pf 10% mica or zero-
temp.-coeff. mica

C22—8 uf (or more) electrolytic,
15 volts

C24—.0033 uf mica or paper

C25, C27—0.47 uf

C33—1,000 uf electrolytic, 25
volts

C34—20 uf electrolytic, 15 volts

C36—0.47 uf, 400 volts

C38—68&0 pf mica

C39, C40—.005 uf, 400 volits

Capacitors may be paper or ce-

ramic (GMV), rated at 25 volts or

more, 20% tolerance, except as

noted

D1-D10—1N270 (Sylvania) or
equivalent high-conductance
germanium diodes. (Use all
same type.)

D11, D12, D13,

1965

D14—1N2069

MAY,

(Texas Instruments) or equiv-
alent 500-ma, 200-volt silicon
diodes

D15—1N761 (Hughes, TRW or TI)

F—Y4-amp fuse and holder

J1, 32, 13, J4, J6. )9, J10—5-way
binding posts

J5—phono jack (RCA type)

J7—BNC or other coaxial connec-
tor

J8—Male TV
connector

L1—17-mh adjustable coil (J. W.
Miller 6315 or equivalent)

L2—3-mh adjustable coil (J. W.
Miller 6313 or equivalent)

L3—2-mh adjustable coil (J. W.
Miller 6318 or equivalent)

L4—2-mh adjustable tapped coil
(J. W. Miller 6323 or equiva-
lent)

L5—5 turns No. 20 wire, wound
5/16 long on Y-in. slug-
tuned form (J. W. Miller
4500W or equiv.)

L6—1-henry, 300-ma choke, 50
ohms or less (Stancor C2336
or equivalent)

Q1 through Q13—2N1305 (G-E, TI
or RCA)

Q14—2N710 (G-E, Motorola, RCA,

Sylvania or TI)

Q15—2N376-A (Motorola, RCA)

R1, R23—4.700 ohms

R2—100,000 chms

R3—390,000 ohms

R4—1 megohm

R5, R12—680 ohms

ac-line interlock

c37
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Left side of completed generator.

the scope on terminal C of T2, adjust the primary (bottom)
for maximum signal. With the scope on terminal D of T2,
adjust both cores for maximum sine-wave 38-kc signal. With
the diode bridges connected, the peak-to-peak voltage should

be greater than 9.

Build the 1-kc board (Figs. 5 and 6). Connect —14
volts and a ground return to the board. The scope should
show a good 1-kc sine wave on the emitter and collector of
phase splitter Q9. The amplitudes should be equal within 2%,

R6, R18—1,500 ohms

R7-—150 ohms

R8, R16—27,000 ohms

R9, R29, R31, R41, R46, R51, R55,
R59—2,200 ochms

R10—68,000 ohms

R11—2,700 ohms

R13, R28, R30, R40, R50—470,-
000 ohms

R14, R45—22,000 ohms

R15—pot, 5,000 ohms, linear

R17—180,000 ohms

R19, R26, R27—3,900 ohms

R20, R32, R47, R52, R54—10,000
ohms

R21, R53—3,300 ochms

R22, R57—390 ohms

R24, R25—3,900 ohms matched
(see text)

R33—150.000 ochms

R34—18,000 ohms, 1%

R35—pot, 5,000 ohms linear
(miniature—Bourns E-Z Trim
or equivalent)

R36, R37, R38—20,000 ohms, 1%

R39, R42—5,600 ohms

R43—220,000 ohms

R44—470 ohms

R48—pot, 500 ohms, linear, car-
bon

R49—4.7 ohms

R56, R60, R62—1,000 chms

R58—pot, 10.000 ohms linear
(miniature—Bourns E-Z Trim
or equivalent)

R61—15,000 ochms

All resistors !5 watt or more,
10% or better, except as
noted

www americanradiohistorv com

S1—spst rotary or toggle switch

S2, S3—1-pole, 5-position rotary
switch

S4—2-pole,
switch

T1, T2—J. W. Miller 6194 horiz.
osc. and discriminator trans-
formers, or equivalent

T3—power transformer, primary
117 volts ac, secondary 25
volts, 100 ma or more (Stan-
cor P6463 or equivalent)

2-position rotary

XTAL—19.000-ke (.01 %) crystal,

series-resonant, wire leads.
Available from Nerthern En-
gineering Labs, 357 Beloit
St., Burlington, Wis., for $20
postpaid if payment accom-
panies order. Alternate
source: Texas Crystals, 1000
Crystal Dr., Ft. Myers, Fla.
$19.95. (Address Mr. John
Erasmus). Mention this Ra-
dio-Electronics article. NOTE:
To use the Texas crystal, R4
must be reduced or elimi-
nated completely. Use the
highest value that gives
stable crystal-controlled os-
cillation
Perforated boards, .062-in. holes,
0.2 in. between centers
Push-in terminals—Vector T-28 or
equivalent
Chassis—aluminum, 5 x 7 x 2 in.
(Bud AC-402 or equivalent)
Cabinet—Bud WA-1540
Miscellaneous hardware and
knobs
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otherwise it will be necessary to change R24 or R25 slightly
by paralleling with a higher value. The peak-to-peak ampli-
tude should be between 3.5 and 4 volts. The amplitude can
be adjusted by changing R17.

Complete the front-panel circuitry. Q10, Q11 and as-
sociated components are mounted on the unused terminals
of 82 and 83 (Figs. 7 and 8). L1, L2, L3 and L4 should be
mounted away from the power transformer to avoid 60-cycle
pickup. Complete QI[2’s circuitry. Note that the tap on L4
is nearest the ungrounded end of the coil. Set S4 10 67 KcC
ONLY, and connect a scope to J6. The signal amplitude
should be approximately 3 volts peak to peak. Adjust L4
for 67 ke with an audio-trequency meter, a scope with a well
calibrated time base or an accurate audio oscillator as a com-
parison. This adjustment is not critical but should be within
3% . Another method is to connect an AM radio to the
emitter of Q12 through a 22-pf capacitor, and listen for the
10th harmonic at 670 ke, a 20th harmonic at 1340 kc, with
nine others in between.

Short leads must be used in the 100-mc oscillator cir-
cuit (Fig. 9). Q13, C18, C19, C20 and R47 are mounted
on the coil form terminals. Use an FM receiver to adjust
L5 to 102 mc or any clear spot on the FM band.

Complete the remainder of the generator. Connect the
scope to J4. Set S2 to position 4 (120 cycles). The amplitude
should be within 10% of the 1 kc signal amplitude with
the switch at position 2 or 3. If not, change R33 to correct
it. With the scope on J6, S2 and S3 to QUIET, PILOT LEVEL
OFF, and S4 to NORMAL MPX, adjust R35 for minimum 38-kc
signal.

Temporarily short terminals D and F on T2 together.
Connect an audio signal generator to the junction of R39
and the diode bridges. Adjust it for about 2 volis output at
76 kc. Adjust L1 for minimum signal on the scope. Set the
audio generator to 114 kc. Adjust L3 for minimum scope
indication. Adjust L2 so the core is approximately two-thirds

CHECK FOR THESE WAVEFORMS

All photos taken with vertical sensitivity of 0.5 volt/cm, except photo 8. All
signals are from the MPX output, J5 or J6, except photos 9 and 10. In each
instance the scope is externally triggered from the 19-kc output, J1, or the
right signal output, J4. The RIGHT selector, S2, ison 1 kc in every case.

Scope Scope sync Time base Left channel Notes
photo
1 19 ke 10 psec/cm Quiet 19-kc pilot off
2 Right, 1 kc 200 psec/cm Quiet 19-kc pilot off*
3 Right, 1 kc 200 psec/cm —1 ke 19-kc pilot off
4 Right, 1 ke 200 psec/cm —1kec 19-kc pilot 2
5 Right, 1 kc 200 psec/cm Quiet 19-kc pilot 2 *
6 19 ke 10 usec/cm —1 ke 19-ke pilot 2¢
7 19 ke 10 usec/cm Quiet 19-ke pilot 2X
8 19 ke 5 psec/cm —1 ke Double exposure
to show 19 kc pilot
phase relationship.
See text.
9 Same as Photo 1, except scope connected to output of bridge
modulator—junction of D2 and R39.
10 Same as Photo 2, at output of bridge modulator.
11 19 ke 5 psec/cm Quiet 19-kc pilot off
12 19 ke 5 psec/cm —1 ke 19-kc pilot off

*Baseline should be nearly straight—not wavy as it is here. See page 32 caption.
NOTE: If you do not have access to a scope with triggered sweep calibrated in time
units, an ordinary service scope with sweep marked in frequency will do. Adjust its
sweep vernier until you get the patterns in the photographs. Synchronize the sweep
with the signals listed under ““Scope sync’'.

RADIO-ELECTRONICS
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into the coil. Vary the audio generator from 10 through 40
kc. If the signal at 40 kc drops more than 15% under that
at 10 kc, back the L2 core out slightly. Remove the audio
generator and the jumper on T2. Readjust R35 for minimum
signal on the scope. It should be less than 10 mv peak to peak.

Connect the scope to J1, and observe a clean 19-kc
sine wave of about 4 volts peak to peak. Connect J1 to the
external trigger input on the scope. With the scope vertical
input connected to J6, set S2 (RIGHT) selector to | KC.
The display should resemble scope photo 1, approximately
3 volts peak to peak. Set S3 to —1 kc. The pattern should
resemble scope photo 2.

Set S2 and S3 to QUIET. Set pilot level control R15
full clockwise (2X). The 19-kc sine wave at J6 should be
from 0.5 to 0.6 volt peak to peak. If not, change the value
of R42 accordingly. Reduce the setting of R15 until the out-
put is 0.27 volt peak to pcak. This should be marked on the
pancl as the NORMAL position. The setting of the pilot level
during use of the generator is not critical. Most multiplex
circuits will perform well with less than normal pilot level.
Return the control to full clockwise (200% ). Retain this
scope dispay. The phase relationship of the 19-kc pilot to
the 38-kc difference signal is important. The pilot sine wave
should cross the zero axis at the same time (point) as the
L — R difference signal (1-kc and —1-kc channel modu-
lation). Scope photo 8 is a double exposure, to illustrate this.
The scope sensitivity was changed between exposures (0.1
v/cm for the 19 ke and 0.5 v/cm for the double 38 kc).

To make this adjustment, trigger the scope externally
from J1 (19 kc). With the 19-kc signal displayed as above,
note carefully the point on the scope face where the sine
wave crosses the zero axis. The zero axis location may be
determined, and centered if necsesary, by momentarily re-
moving the 19 kc from the vertical input. Then turn the
pilot signal off and 82 to I k¢, and 83 to —1 kcC. Decrease
the vertical sensitivity on the scope. Adjust R58 until one of
the crossover points on the scope trace coincides with the

Fig. 8—Prewiring on S3.

MAY, 1965

AT 7 a6

R44

o W

Fig. 9—Components of the 100-mc. FM oscillator.
point previously noted above. Repeat the procedure as a
check. As a further check of phase adjustment, display the
pattern shown in scope photo 6. Vary the 19-kC PILOT con-
trol between 0 and 200% (OFF and 2 X ). Alternate crossover
points on the scope should remain stationary, while the
others move up and down.

The next step is to check the frequency deviation of the
102-mc oscillator. A simple and satisfactory way is to tune
it in on an FM receiver and compare the audio output of
the generator signal with that of the average FM station.
Use [-kc modulation on both channels. When 1 kc is used
on one channel and — 1 kc on thc other, the sound will
cancel out in a monaural receiver, if the receiver and gener-
ator are working properly. Change R43 if it is necessary to
increase or decrease the deviation. Adjust the output cou-
pling loop of LS very loosely—about an inch away from LS.

As a final check of pilot frequency accuracy, display
a Lissajous pattern of the 19-kc pilot (J1), and the signal
from the 19-kc oscillator of a receiver properly receiving a
multiplex transmission. The difference should be less than 35
beats per second.

I will not explain the use of the generator for receiver
adjustment since therc is already adequate information.
Several books and articles have been written about it, and
manufacturers usually supply detailed alignment data.

If the left and right channels appear to be reversed,
reverse the wires on T2 terminals D and F. Then readjust
the RRIDGE NULL control R35 for minimum output at J6
with the selectors on QUIET.

In using the generator, the variable pilot amplitude is
especially useful in checking the lock-in range and initial ad-
justment of a receiver’s 19-kc oscillator. Another proven
valuable use for the generator is in a dealer’s showroom.
By feeding the cxternal inputs with a tapcd sterco special
cffects program, a dealer may demonstrate the channel sepa-
ration of his tuners with spectacular stereo effects not usually
available from FM stations. In this application, the treble
control on the preamplifier feeding the generator should be
advanced to maximum. This will compensate for the lack of
pre-emphasis in the generator. Pre-emphasis in the generator
would require two additional transistors and circuitry, which
would not be justified for this limited need.

The 10- to 1,000-uv range of the RF LEVEL control (R48)
is only very approximate, and allows a range of rf control
for checking limiter action. For very low-level sensitivity
checks. an external attenuator on the receiver terminals will
be needed.

The generator has been in use for several months and
has proven to be accurate, stable and rugged. END
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Get All the TV Channels

Adding ‘“gimmick” trimmers to turret strips and aligning with a sweep generator

brings in pictures like the ones on studio monitors

USUALLY, YOUR TV SET GETS ONLY A FEW
channels really well. The others range
from not quite so good to unreceivable.
Changing antenna location or type may
improve some channels but often makes
others worse. The real trouble may be
standing waves on the lead-in.

If changing the lead-in length by
only a foot or less (which can easily
occur with antenna revision) produces
a marked change in picture quality on
any channel, there are standing waves.

Standing waves can be eliminated
by trimming the antenna circuit of each
channel to exact resonance. If at the
same time the remaining tuner circuits
for cach channel are accurately
trimmed, reception will be good on all
channels. One TV receiver, so modified,
provides a choice of seven perfect local
channels and three semi-distant chan-
nels previously hard to get.

Standing waves and mismatching

When both ends of the lead-in are
mismatched, reflections travel in both
directions. Response across the width of
a TV channel will not be uniform—dis-
tortion will be like that produced by an
i.f. amplifier with a tilted, bumpy re-
sponse curve.

The intercarrier circuit in modern
TV receivers permits the local oscilla-
tor frequency to be varied over a small
range without losing the sound. Care-
fully adjusting this “fine tuning” con-
trol can compensate for the grosser dis-
lortions of standing waves and receiver
mismatch.

Other mismatch troubles cannot be
reduced by fine tuning. One of these is
“wind flutter”. With bad mismatch, the
lead-in is very sensitive to small changes
in capacitance to ground (especially the
side of a wet building) and even a slight
breeze will cause erratic flutter in the
picture.

With correct matching, distant re-
ception is greatly improved. Signal level

MIXER INPUT

IF REQ'D
Q-
0SCSLUG i
N\ !

T

J <
X% RESISTOR /
¢~ hiF REQD !

at the receiver terminals is increased
and, with better lead-in balance, noise
is much reduced.

With proper match, only the dircc-
tive antenna picks up signal. This re-
duces aircraft interference and Vene-
tian-blind effect from distant transmit-
ters on the same channel.

Turret type tuners, with separate
strips for each channel, are cquipped
with trimmer capacitors, onc each tor
“antenna”, “rf” and “mixer input”. It
is usual to adjust these trimmers, with
a sweep generator, for channel 9 or 10.

These can be sct on the nose tor
one channel, but it is unlikely that the
same setting will be best for all chan-
nels. This article explains how to trim
up each strip for each channel to be re-
ceived.

Standing-wave and mismatch trou-
bles make proper antenna circuit tuning
the number one improvement. Accurate
alignment of the two other circuits is
also very important. Tuning these accu-
rately increases the level of weak sig-
nals (reducing snow) and provides flat
response for locals. Uniform, flat re-
sponse is as necessary in the tuner as in
the i.f. amplifier.

To get the most from your tuner,
there must be independent trimmers for
each circuit in each channel.

Adding independent trimmers

Remove the external trimmers or
simply set them to minimum capaci-
tance by removing the trimmer screws.
Each channel strip is then equipped
with its own set of independent trim-
mers. This is easier than it sounds, be-
cause each trimmer is just a twisted-
wire gimmick.

A pair of No. 20 plastic-covered
wires, 3 inches long, has a capacitance
of, very roughly, 10 pf, and is long
enough.

As shown in Fig. 1, the gimmicks
are soldered to the same lugs as those

CAPACITOR
IF REQD_

CONTACT SIDE OF CHANNEL STRIP

Fig. 1—A typical turret-tuner channel strip and how it is modified with gimmicks.
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used for terminating the strip coils.
(Note: no gimmick for the oscillator.
The oscillator coil is equipped with a
variable-inductance trimmer slug ad-
justed, usually, from the front.)

ANT COIL NEW STRIP TRIMMER (GIMMICK )

TO RF
GRID
b

ORIGINAL TRIMMER
= TORF
- GRID
ORIGINAL REVISED

Fig. 2—Adding gimmicks doesn’t really
change circuit elecirically—it merelv pro-
vides a separate trimmer for each channel.

Study the tuner circuit to make
sure that the gimmicks will be, electri-
cally, in the same places as the original
external trimmers. Usually, there will
be no problem with the rf and mixer in-
put circuits and the gimmicks may be
shunted directly across the coils.

However, some tuners have anten-
na circuits requiring minor wiring
changes in the tuner. A before-and-
after example of such a circuit is shown
in Fig. 2.

1.f. alignment

Initially, the if. section must be
checked with the usual sweep generator
and scope setup and, if needed. care-
fully realigned for a response curve as
close to the textbook ideal as possible.
This is essential because, with flat re-
sponse from each channel in the tuner,
picture quality will depend only on how
well the i.f. has been aligned. Reminder:
the video carrier i.f. must be located
“50% down” from the flat top. This
must be done carefully hefore the tuner
gimmicks are adjusted.

Gimmick tool
Gimmicks are adjusted by twisting
the two wires together 1o increase the

YOU'LL NEED . . .

Two Y8 to V2-watt resistors per chan-
nel (sec text for values).

One or two small capacitors per chan-
nel (see rext for values).

About 15 feet of No. 20 plastic-covered
hookup wire.

Sweep and marker generators, oscil-
loscope.

Plastic pliers or fuse puller.

RADIO-ELECTRONICS
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Two turret-tuner strips modified with nwisted-wire gimmicks for better set performance.

capacitance or untwisting to decrease it.
Cut off excess length. This may require
tightening the remaining twisted portion
to compensate for the loss in capacitance
when the excess is clipped off.

The ideal tool for adjusting the gim-
micks is a pair of plastic pliers. Met-
al pliers cannot be used because of
stray capacitance—even when insulat-
cd.

If plastic pliers are not available.
an excellent substitute is a fiber or plas-
tic “fuse puller”. These pliers are
notched inside the jaws to permit a
standard cartridge fuse to be extracted
from live fuse clips. They can be used
as is or can casily be cut to approximate
the shape of flat-nosed pliers. A pair of
nonmetallic pliers has many uses.

Gimmick adjustment

With all the strips removed from
the tuner and equipped with gimmicks,
the soldering checked and the contacts
cleaned (with De-Noiz or other contact
fluid), gimmick adjustment can begin.

One of the strips is snapped back
into the turret, at any location, for
trimming. Set the sweep generator for
the channel. Accurate rf marker signals
must be available. (One way of insur-
ing an absolutely accurate video carrier
marker, for local channels, is to couple
an antenna loosely to the tuner input
and use the transmitter’s video carrier
as an rf marker.)

The scope input may be connected
to the video detector to show the over-
all response including the i.f. amplifier,
or to the mixer input (tuner test point).
It the scope has enough sensitivity, con-
nect it to the mixer input because this

MAY, 1965

will show only the rf response and sim-
plify adjustment.

With only one strip in the turret
there will be plenty of room to insert
the plastic pliers to twist or untwist the
gimmicks while you observe scope. The
rf and mixer input gimmicks should first
be adjusted to approximately the “best”
values as indicated by maximum output
at resonance. Do not clip these two
gimmicks vet.

Antenna gimmick

The antcnna gimmick must be ad-
justed carefully and patiently. (If the
antenna circuit is not properly tuned,
mismatch and standing waves will wreck
all other rf and i.f. alignment.) The ad-
justment is correct when increasing or
decreasing the capacitance by a few pf
reduces the pattern height—that is, tun-
er output level.

It may be necessary to supplement
the gimmick capacitance with from 5 to
25 pf of fixed capacitance. Try different
values until you are sure you are at reso-
nance. Two or even three miniature disc
capacitors may be paralleled to get the
required amount. A s/mall stock of dif-
ferent values, for instance 5, 10 and 20
pf, can then be used to provide any
capacitance you need.

Because antenna circuit Q is low,
resonance is not sharp and may be hard
to locate. It may help to tap a fixed ca-
pacitor of several pf on and off (using
the plastic pliers) to get a definite
change in the CRO pattern. As you ap-
proach resonance (from the low-capa-
citance side), adding the test capaci-
tance increases the pattern height;
above resonance, adding capacitance

www americanradiohistorv com

decreases the height. And, especially on
channels 2—6. hand capacitance near the
tuner input leads hus much less effect on
the pattern at resonance.

Rf and mixer input gimmicks

After the antenna circuit has been
aligned accurately, trim the remaining
two gimmicks. Adjust them simultane-
ously, since a small amount of stagger-
ing between these two is permissible to
get a tlat response over the 6-mc band-
width of the channel. The Q of these
circuits is higher than that of the an-
tenna circuit and it is casy to observe
resonance on the scope. Q may be so
great (particularly in the rf circuit) that
resonant peaks make it hard to get flat
response over the band when the cir-
cuits are tuned.

Usually, the rf circuit will have a
sharp peak and the mixer input a broad-
er, lower one. The peaks can be shifted
by adjusting the gimmicks. But, the re-
sponse /nust not be flattened just by
detuning both circuits. This would sim-
ply sacrifice signal strength and increase
adjacent-channel interference.

It is better to have the circuits reso-
nate wirliin the band, staggered if nec-
essary, reducing and broadening the
peaks as required to produce a response
characteristic flat to ==10%. Peaks may
be lowered and broadened by shunt re-
sistors across the gimmicks. These
should be small (Y8 to Y2 watt) and
have resistances of 3,000 to 10,000
ohms. Mount them as shown in Fig. 1.
The best value is the fiighest that pro-
duces a response curve flat to about
+=10%.

Overall response

When all three gimmicks have been
trimmed, examine the overall response,
including the i.f. amplifier, by shifting
the scope input connection from the
mixer input to the video detector. Be-
cause the local oscillator frequency is
varied by rotating the fine-tuning con-
trol (or by screwing the oscillator slug
in or out), you must make sure that the
oscillator is at exactly the right fre-
quency. Inject two marker frequencies
(one rf and one i.f.) and shift the os-
cillator frequency until the markers
coincide.

The i.f. marker, injected into the
tuner test point through about 10,000
ohms, must correspond in frequency to
that of the video carrier i.f. during
alignment of the i.f. amplifier.

The rf marker corresponds to the
video carrier frequency and is injected
into the tuner input (along with the
sweep input). As previously suggested,
for local channels, this frequency may
be picked up off the air.

With the fine-tuning control set
midway, rotate the oscillator slug until
the rf marker has been moved to the
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position of the i.f. marker. If the mark-
ers can be injected simultancously—the
rf from a loosely coupled antenna and
the i.f. from a generator—they can be
made to coincide precisely. If the scope
pattern vibrates when this occurs, one
of the markers may then be removed.

If the i.f. amplifier was correctly
aligned and the rf response is flat over
the band, the pattern should be like the
solid curve in Fig. 3, with the video car-
rier “50% down”. If it does not look
like that (for example, if the flat por-
tion is not wide enough or is tilted, or
it the video carrier is not 350% down),
perfect reproduction is impossible. The
i.f. adjustments and tuner gimmicks
should not be changed at random. Find
out the reason for the incorrect pat-
tern before you make any changes. This
is the only way to get good results from
all channels.

oo ——100%
'I' ‘\
;' COMPROMISE %,
I Forweak N
APPROX 1, __ XMITTERS B
22 0R42MC + ' ABOUT
\__ ¢+ FLAT TOP \  60% FOR
100% 25 0f EAK VIDEO
i ' CARRIER
25.75 OR

45.75MC - 50%
(VIDEO CARRIER)/L‘\

1
\
\
L]
‘\
AMC_ \

21.25 OR 41.25MC
(SOUND CARRIER)

Fig. 3—Ideal response curve for anv chan-
nel after adjustment. Dotted curve is com-
promise for weak stations—better contrast,
less detail.

Distant stations

For more distant stations, it is
worth swapping fine picture detail
(which couldn’t be seen anyway) for a
stronger carrier. The overall response
should be like the dotted curve in Fig.
3. To get it, increase the resistances
across rf and mixer input gimmicks, or
omit them.

Fig. 3 illustrates that the signal
from a weak station may be doubled in
level with slight loss of fine detail.

After all strips are back in the tur-
ret, give each channel one last overall
check with the generators and scope.
Channels for local stations should be
like the solid curve (Fig. 3) and those
for weaker stations like the dotted one.
Errors caused by bending the gimmicks
must be corrected with the pliers be-
fore closing the tuner.

When you switch channels, there
may be a large difference between 6
and 7. This may be due to the sweep
generator and not to the tuner. On the
air there will be a noticeable increase in
signal strength and «ll channels will be
good. END
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Your VIVM Checks
Camera Shutters

Trust your shutter? Build this simple adapter
and you can check it any time

By ELLIOTT A. McCREADY

NYONE WHO DABBLES IN PHOTOGRA-
A_ priy has probably wondered just
how accurately his shutter is calibrated,
especially when he has just turned out a
mediocre balch of pictures. At such
times, I’ve sworn to build a device to
check that camera shutter. Such circuits
have been published, but have usually
been rather complex.

Probably the simplest way to check
the duration of any event is to use it to
charge a capacitor through a resistor.
The duration of the event can then be
determined by simply measuring the
charge across the capacitor. There’s a
predictable charge-time relationship for
any combination of R and C.

Knowing that, look at Fig. 1. The
camera shutter actuates switch S, which
charges capacitor C through resistor R.
The voltage across C is measured by
meter M and indicates the length of time
the circuit was activated.

Before this idealized setup can ac-
tually be used to measure camera shutter
specds, several changes must be made.
First, as soon as M is connected across
C, the capacitor begins to discharge. So
a reasonably large capacitor and high-
resistance meter must be used to get
an accurate reading before the charge
dissipates.

! R
Ci M
4

f——

Fig. I—Basic uses shutter-coupled
switch to close capacitor-charging circuit.
High-resistance voltmeter across capacitor
measures voltage there, which is related to
charging time.

TO CAMERA
SHUTTER

idea

Notice that R and M form a voltage
divider across E, and that the maximum
voltage across C will be that across M.
At the instant the shutter opens, C will
act as a short circuit, and no voltage will
appear across M until C acquires a
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Camera rests, lens down, on felt square
surrounding hole on top of chassis. 100-watt
bhulb, shining through open camera back, is
light source.

charge. At high shutter specds, C will
acquire a very small charge, and M will
read a very low voltage. For this rcason
R must be kept low (compared to the
resistance of M), and E fairly high for
maximum voltage across C and usable
readings at high shutter speeds.

The last and certainly the toughest
change to the basic circuit is finding a
switch to synchronize perfectly with the
camera shutter. Obviously a photocell,
actuated by light passing through the
camera shutter, would be the perfect
switch. We could use the photocell to
drive a relay, but relays are much too
slow for this particular job.

Before we go any further, let’s de-
fine a switch. In part, the ideal switch
has infinite open resistance and zero
closed resistance. Real switches have a
finite—but high—open resistance and
a very low—but measurable—closed re-
sistance. How far can we depart from
the ideal and still have a usable switch
for our shutter timer?

As the value of R determines the
charging time of C, and hence the ac-
curacy of the device, the closed resist-
ance of the switch must not excced a
small percentage of R. The open re-
sistance of the switch will determine the
leakage or static current of the circuit
and the voltage that will appear across
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C with S open. If the fastest shutter
speed we plan to measure is 1/200 sec-
ond, we can calculate the voltage that
will appear across C. A quick check with
Ohm’s law shows that the open resist-
ance of S must be not less than several
thousand megohms.

Finding a photocell or photocell-
actuated device that fulfills all these re-
quirements turns out to be much simpler
than it looks.

Circuit

Fig. 2 is the schematic of the shut-
ter timer. The meter of Fig. I is replaced
by an ordinary | [-megohm vacuum-tube
voltmeter, which plugs into the circuit.
The size of C, together with the fact that
the vtvm is connected during the charge
cycle, eliminates any problem due to
meter lag.

The 1-megohm charging resistor is
small in comparison with the resistance
of the vtvm, and most of the voltage of
the 224 -volt battery will appear across
the vtvm.

Switch S of Fig. 1 is replaced by a
modified n-p-n silicon transistor. Care-
fully file off the top of the transistor. The
resulting unit is cxtremely photosensi-
tive. I tried a cadmium sulfide photo-
cell here, but its time constant was too
long for all but the slowest shutter
speeds. The time constant of silicon
junction photo devices is less than 20
microseconds. Dark resistance of the
modified transistor is many thousands
of megohms; its resistance in moderate
light drops to a few thousand ohms.

Switch S is a spdt unit that, in ad-
dition to disconnecting the battery, dis-
charges C when it is in the OFF position.

2N696
(SEE TEXT)
+
TO VTVM
l—‘—° —
e
- + ChRssis

22.5v BATT

Fig. 2—Practical circuit is very much like
ideal, except that opened-up silicon transis-
tor is used as photosensitive switch.

Construction

The unit is constructed on the U-
shaped half of a 3 x 4 x 5-inch box type
chassis. A pin jack on the back of the
chassis accepts the positive probe of the
vtvm. The negative lead clips to a pro-
jecting 6-32 screw.

The photocell is constructed by
carefully filing the top from a Texas
Instruments 2N696 silicon transistor.
Other silicon transistors would probably
work equally well. However, 1 tried an
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E BATT R

Underneath. Large capacitor and batiery
are held by metal clips.

BATT—22.5-volt hearing-aid battery (Eveready 412
or equivalent)

C—1 uf, 600 volts, 5%, paper

J—pin jack

Q--2N696 (Tl), modified (see text)

R—1 megohm, V2 watt, 5%

S—spdt toggie switch

Aluminum box, 3 x 4 x 5 inches

Baokelite cop (see text)

Miscellaneous hardware

RCA 2N706-A which is smaller than
the 2N696. The slab of silicon inside
the transistor was also much smaller
and the modified unit showed consid-
erably less sensitivity than the 2N696.

The modified transistor is cemented
inside a 3%-inch length of lightproof
bakelite or plastic cylinder. T used a 3%-
inch bakelite control protector cap with
the closed end sawed off. The completed
photocell is then cemented below a 35-
inch hole in the top of the chassis. Glue
a small piece of clear celluloid over the
hole in the top of the chassis to protect
the photocell, and cement a 2 x 2-inch
piece of felt as shown in the photo to
make a light seal between camera and
chassis.

This remarkably uncomplicated
black box offers a way to check your
camera’s shutter speed accurately
enough for almost all photographic
applications, without using strobo-
scopic techniques or film in the
camera. A modified silicon transistor
(which normally has extremely low
leakage) is used as a light-sensitive
switch to charge a capactitor for the
length of time the shutter is open. A
vtvm measures the voltage across the
capacitor. Since the voltage depends
precisely on the time the capacitor
was allowed to charge, you can read
the shutter-open period directly off a
chart.

Works  beautifully for shutter
speeds from 1 second to 1/200
second, and for still higher speeds if
your vtvm is sensitive enough.
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Operation

Before using the shutter timer,
check minimum voltage by connecting
the vtvm (set at its lowest range), cov-
ering the photocell and switching the
unit on. A properly operating unit should
show no vivm deflection. The manufac-
turer specifies a maximum leakage cur-
rent of .002 wa for this transistor. A
good transistor will show only a fraction
of this leakage and should produce no
observable voltage at the vtvm.

If the capacitor has just been
charged (by exposing the photocell
transistor to light, say), and then short-
ed, a small voltage will appear as soon
as the short is removed, due to dielectric
absorption. So, before vou check the
shutter timer initially (and for all checks
of high shutter speeds) muke sure the
unit has been switched off (capacitor
shorted) for a few minutes. That will
completely dissipate the stored charge.

| ——T T
———+++ TH— ——F i-‘j-!f ]
I B S 5 S B ‘T‘. u[
-~ 1/2 Tttt
3 1 721
N o o A1) o e a8 1
w 175 -
S (S B J(E— e
a T 17 I T T
& i/10
5 ===t = —]
P ===cini ==
w /25 - i B
| T 1T
N e 4 3 1
1750 + v i
|
1 HT#V‘J ‘i\
11100 | [;ELLHH;_%W : ——]
[ 1= | — Ik}
Lr. I I
17200 I e L 1l Bii
. 5 L) 10 20

|
VOLTS

Fig. 3—Volts/time relationship vou can
use to relate vevm reading to shutter speed.
Chart can be extended down and left for
higher speeds if you have access to dc
millivoltmeter.

To check shutter speeds, connect
the vtvm and set it to the proper range
(consult Fig. 3). Open the back of the
camera, open the lens fully, cock the
shutter and place the camera, face down,
over the photocell. As a light source, use
a 100-watt bulb, placed a foot or less
from the back of the camera. Now, turn
the timer switch on, trip the camera shut-
ter, notc the peak voltage on the vtvm
and use the graph of Fig. 3 to de-
termine shutter speed.

If you own a vtvm that gives ac-
curate readings at voltages less than 0.1,
there is no reason why you can’t mea-
sure shutter spceds faster than 1/200
second. The graph of Fig. 3 becomes a
straight line below about 1/25 second.
Simply add another section to the graph
and extend the line to the left: 1/500
second becomes .04 volt; 1/1000 second,
.02 volt.

After building this gadget, you will
be truly amazed at the things you can
accomplish with a minimum of parts
and equipment! END
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Low-Cost, Easy-to-Build
Stereo Speaker Enclosures

This stereo pair—and a shelf to put them on—can be built

and finished with a minimum of skills and tools

By RICHARD G. LEMBURG

THIS STEREQ PAIR OF SPEAKER ENCLOSURES—AND A SHELF TO
put them on—can be built and finished with a minimum of
woodworking skills and tools, all for less than $22. Plastic
covering material and solid construction result in good-look-
ing units that deliver excellent stereo sound.

Baoth enclosures and shelf are cut tfrom one 4 x 8 foot

MATERIALS LIST (for two speakers and shelf)

One 4 x 8-foot sheet 3;-in. fir
plywood (AD grade)
Two pcs ¥.dn. plywood 1334 x

8 sq ft 1l-in. thick glass-wool
insulation (Lafayette 20 G
8001 or equivalent)

234 in. Two 2-screw terminal strips
2 doz. 1¥-in. flathead wood Four 12-in. shelf brackets (La-
screws fayette 99 G 9046 or equiva-

L Ib 3-penny finishing nails
8-0z bottle Elmer's Glue-All
414 yd 1€&-in. Con-Tact

lent)
Four 12-in. wall standards (La-
fayette 99 G 9055 or equiva-

36 x 36in. pc grille ctoth lent)
(Lafayette 20 G 1212 cr equiv- Sandpaper, putty, staples or
alent) tacks

|

sheet of 24-inch plywocd (Fig. l-a). Use a circular saw for

Apply glue lib-
erally to each

pair of sur-
faces to bhe
joined. Top
and hotrom

are glued in
last. Nails will

Speaker open-
ing may be cut
with sabre or
kevhole  saw
after enclosure
has been glued

hold parts together.
tight until glue
hardens.
T SHELF
12"
: 06"
—
+E§ FRONT BACK FRONT 1 BACK §
8 ~
212" = 3
= 22" 22" 22" R = N
A Top BCTTOM TP BOTTCM g
[T 7 ;
7 23-12" 23-1/2" 232" 32—
ES ] 1-1/72
: 1 LR
T ENC END END END ;
5 ///7 s 7 %/// o )
-~ P, ¥, v Y . i N / / % I1-1/2
N 7 bergh S A—i2-1/2 12-1/2 12-172 2-1/2 ], / /
e (IS I IAES IS, 95
L T 45 IS §7
‘ 2z a [ 22" -
fo—7" 12 b6-i/ats
| T Fig. 1-a—AIll major purts for both spealers, plus a - A
l shelf and some scrap, come aiut of one 4 x 8-fooi sheet HoLES ©O
= N of ¥%-in. plywood. b—A piece of Ya-in. plywood makes gg
" X J the grille cloth panel. c—How to cut ard drill the front 00
g J panel. *Diameter (D) of speaker openiag is determined 50
2 0o
J by speaker to be used. See text. ] J‘r
L /2" l —1-3/4"
c
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bottom are
covered with
self-stick plas-
tic. Remove
protective pa-
per backing in
short sections.

Line top, bot-
tom and ends
with I-in.-
thick acoustic
padding.

Separate
grille-cloth -
covered board
is nailed over
front.  (Nails
will not show.)

One of the
finished stereo
pair.

accuracy. (Most lumber dealers will cut the plywood to the
required dimensions for a small fee.) Two pieces of Y4-inch
plywood, each 13% x 23V inches, will be needed for mount-
ing the grille cloth (Fig. 1-b).

When all panels and strips have been cut to size, locate
and drill the % -inch port holes and cut the speaker opening
in each of the two front panels (Fig. 1-c). Diameter of the
spcaker openings will, of course, be determined by the
speakers used. Good quality 10- or 12-inch full-range speak-
ers arc recommended for optimum results.

Using a liberal amount of glue and two or three nails
along cach joint, assemble the enclosures as shown in the
drawing. Begin by mounting the 3%2 x 12%2-inch port-duct
strip on the front panel, 5 inches in from the end; then fasten
the ends to the front panel and, before the glue sets, put on
the top and botiom panels and the 1%2 x 22-inch back mount-
ing strips. Note that the back-panel mounting strips are glued
% inch in from the back edge of the top and bottom panels.
(Use a piece of 34 -inch plywood as a guide.) All other joints
are made flush. When the glue has dried, countersink the
nails and fill the holes and the exposed ends of the top and
bottom panels with water-mix putty. Sand the four sides of
cach enclosure, give them a coat of shellac, and sand again
so they are smooth to the touch. (Use a sanding block.)

The next step is to cover the sides of the enclosures with
Con-Tact or a similar covering material. A large variety of

=BT

I-172X 22" STRIPS

5" APART

Fig. 2—FExploded view shows how parts go together.

wood-grain patterns and colors is available. Using a strip
6 feet. 4 inches long and 16 inches wide, start applying the
plastic slightly over one edge (see photo). Wrap the plastic
completely around the enclosure, carefully smoothing it as
you go, and overlap the ends about Y4 -inch where they meet.
Now press the excess width of material over the front and
back edges, making a 45° fold at each corner. Trim off any
material that covers the speaker and port openings.

Install the speakers next, and line all four sides of each
enclosure with acoustic padding (a I-inch thickness of glass
wool is good). Prepare the back panels by mounting a two-
screw terminal strip on each, and drilling holes along the top
and bottom edges for the six mounting screws. Wire the
speakers to the terminal strip lugs, and fasten the back panels
in place with 1Y2-inch screws.

Mounting the grille cloth is the final step. After cutting
out the two Y -inch plywood boards as shown (Fig. 1-c),
cover them with grille cloth, stapling it to the back of each
board. (Lightweight, loose-weave flexible cloth is best.)
Place the covered board over the front of the enclosure (be
sure to line up the speaker opening with the speaker), and
drive several |-inch brads through the boards from the frons.
With a nail or nail set, countersink the brads below the sur-
face of the grille cloth. They will not show.

[The author used 12-in. Norelco speakers. The enclosure
design will suit almost any 12-in. speaker. Those who are
familiar with bass-reflex cabinet tuning procedure will find
it easy to change the resonant frequency of the enclosure by
drilling more 34 -in. holes or by plugging some up, or by vary-
ing the duct length.—Editor] END
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NO SQUELCH? DESIGN IT!

Two very simple circuits you can tailor-fit

to almost any ham, CB or communications radio

By ARTHUR F. BLOCK

Author's BC-455-B surplus receiver, with squelch control on hracket «t right. (Box with

(he at top contains home-brew rf amplifier.)

IF YOU HAVE A COMMUNICATIONS OR CB
receiver or a converter working into a
standard broadcast receiver, and would
like a simple and effective squelch, one
of these circuits will fill the bill nicely.
Squelch circuits are no more difficult
than any other single stage in a radio.
This is especially true of these basic
units.

The simplest design (and the easi-
est to install because no additional tubes
or diodes are required) is the bhiased
detector. If your if. and rf tubes al-
ready have resistor-biased cathodes, the
only additional parts needed are one
fixed resistor and one potentiometer.
(The necessity of cathode bias will be
covered later.)

42

Fig. 1 shows that the only differ-
ence between the biased diode and a
normal diode detector is that the cath-
ode is returned to a small positive volt-
age instead of direct to ground. This
mecans that the detector plate is more
negative than the cathode. The diode
will not conduct until the signal peaks
override this bias. Thus, we have squelch.

Three volts positive at the top of
R1 (Fig. 1-b) should give enough
range for practically any receiver. With
R1 a 1!,000-ohm potentiometer, we
need only 3 ma to get a 3-volt differ-
ential. Any power supply worth its salt
can supply that much additional cur-
rent without turning pink. R2 drops
the voltage from the B-plus supply to

wwWw._americanradiohistorv com

the necessary amount for R1.

Determining the value of R2 s
simple. It must supply 3 ma to RI and
at the same time drop all but 3 volts
of the B-plus. Ohm’s law is all we need.
In figuring the wattage rating for R2,
remember that it should be at least
twice the calculated power dissipation.

CIl will probably not be necessary
but, if you hear hum as R1 is advanced,
the power supply hasn’t enough filter-
ing for this low-level use. Then add ClI
as shown in Fig. 1-b. R2 and CI then
form another filtering section.

Before installing this squelch, check
all tubes controlled by ave. If their
cathodes are connect direct to ground,
connect a resistor betwcen each cath-
ode and ground and bypass it with a
disc capacitor of approximately .01 pf.
With grounded cathodes, the tubes are
normally biased only by the avc pro-
duced by stray noise pickup or by re-
ceived signals. During squelch, this
noise is not detected and there is no
avc voltage. This leaves the tube with
no bias. It may overload itsclf and the
power supply. The cathode resistor re-
stores normal bias with the squelch.
For the newer miniaturc tubes approxi-
mately 150 or 200 ohms should do.
and around 300 ohms for older octai
tubes. A tube manual can provide more
specific information. Keep i1he leads
short and keep the ground connection
close to the tube.

For those of you who have Eico
transceivers of the 760, 761 or 762 de-
sign, this biased-detector squelch is a
natural. Pin 1 of the V5-a (the 6FMS8)

DFT
!

LAST IF AMPL

e

HS

AUDIO & AVC OUTPUT

%DIODE LOAD
g T
LAST
IFAMPL DET
[ 3 B+
> R2
(SEE TEXT)
B+ RIS 4iC!
AUDIO & | e T:g;/zo,‘f
T U DIODE _.} (SEE TEXT)
LOAD i
T h

Fig. la—Basic diode detector. In (b), same
basic circuit modified for squelch action by
imposing positive threshold voltage on
cathode.
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IF AMPL T

B+
% = SEE
* 500K- IMEG TEXT
R2 SQUELCH

R3,4 SHOULD BE |.

300PF -
APPROX EQUAL = »gR4 /000
B 500K-2MEG [ GH*
1
A *Cl * ~ 8
AUDIO M c2 AUDIOTO
FROM 00 V¥ ool AL
DET 05 1R M

Fig. 2—Series back-hiased diode squelch
does not disrupt ave action. Incoming signal,
amplified and detected, raises ave voliage,
reducing screen current of i.f. amplifier and
raising screen voltage. Increased voltage,
transferred 10 diode plate, closes audio
circuit and lets signal through to af stages.

is the cathode ot the detector and
would be removed from ground to the
slider of RI (Fig. 1-b). (If any other
connections are made to pin 1, be sure
to remove and ground them.) The size
of R2 is determined as hefore. Cathode
resistors and capacitors will have to be
added to VI (6BAG6), and the pentode
sections of V3 (6U8-A) and V4
(6US8-A) to restore grid bias.

As with any squelch control, do
not advance R1 any more than neces-
sary for squelch action. 1t operates best
if a very small amount of noisc is al-

lowed to remain instead of trying for
complete cutoff. Going beyond this
point will decrease sensitivity. Impulse
noise cannot be squelched completely.
This is true of most squelch circuits.

One peculiarity of the biased-de-
tector system may be true of other
circuits also. It will not squelch if you
have regeneration in the set. 1 tried it
in a set with a regenerative if. (for
selectivity) and squelch action was
practically nil. Removing the regenera-
tion permitted normal action. Regenera-
tion appears to produce a spike type
of noise which squelches only with the
control advanced beyond the point
where it will break with normal-strength
signals.

Another way

The sccond circuit is the series
back-biased diode, found (with minor
variations) in many CB transccivers.
It is onc of the most sensitive, cleanest-
breaking, casiest-to-install squelch cir-
cuits I have encountered. A possibie
exception is the biased-detector circuit
just mentioned, but the two circuits
cannot be directly compared. Each has
its particular characteristics.

Operation is simple (Fig. 2). V
is in scries with the audio signal and
can allow it to pass or cut it off, de-
pending on the relative voltage between
plate and cathode. R3 and R4 allow
the control voltages to he applied with-
out shunting the audio to ground.

In operation, audio is blocked if
the plate of V is negative with respect
to the cathode, and atllowed to pass if
the plate becomes positive. Adjusting
R1 to the correct point establishes the

Eico 760 CB transceiver—a cinch to modify for squelch as described in text.
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FROM W A
DETECTOR N
OR ANL

TO AUDIO

BREAK AMPL

HERE

CONNECT POINT “A" HERE

CONNECT POINT "B" HERE
Fig. 3—Usual volume control circuit, show-
ing where to break in and add circuit of
Fig. 2.
operating potential. The plate of V is
connected via R4 to the screen of a
tube that is avc controlled. When a sig-
nal comes through, ave on the control
grid of the if. tube drives the tube
toward cutoff. There is less voltage
drop through Rg and a rise of screcen
voltage. This risc also appears on the
plate of V, allowing it to conduct. The
audio then passes through to the audio
amplifier.

Fig. 2 also shows how the squelch
unit is connected to the radio to get the
dc control voltage. Audio conncctions
will be covered later. R4 should be placed
directly at the socket of the i.f. tube to
prevent rf currents from causing regen-
eration. The line between R4 and the
platc of VI can be any reasonable
length, but keep it dressed close to the
chassis to prevent stray pickup.

C1 and C2 are mercly audio coup-
ling capacitors and can be treated as
such.

C3 and C4 may not be needed. C3
is of value if R1 happens to be noisy.
C4 is an rf bypass; try it if instability
appears. It should be connected close
to R4. Use as small a size as will cure
the instability. It also cuts higher audio
frequencies, which may be needed for
intelligibility. About 100 to 500 pf should
do. Keep below .001 uf if possible.

R1 and R2 are chosen so that the
voltage at the top of R1 is higher than
the voltage on the screen grid of the
tube to which R4 is connected. This
allows the squelch point to occur within
the rotation of RI. The value of R1
can be from 500,000 ohms to I megohm.

Choose R2 the same way as for the
biased-detector system.

Although it is usually not necessary,
Rs may be increased. This will increase
squelch sensitivity somewhat, but it will
also lower the screen voltage. Some re-
ceivers using this squelch have a value
as high as 100.000 ohms for Rg. Be care-
ful not to lower the screen voltage too
far or you may cause a decrease in re-
ceiver sensitivity.

Although a regular diode of the
6ALS or 6H6 type is the logical choice,
a diode-connected triode may also be
used for V1. It is best to stay away from
older octal-based triodes, however, be-
cause of insufficient cathode-to-heater
insulation. The newer miniature tubes
are usually insulated for up to 200 volts
between cathode and heater. If in doubt,
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consuit any tube manual. In these cir-
cuits, the cathode will operate from 50
to perhaps 100 or more volts while the
heater of the tube will usually have one
side grounded.

The best place to make the audio
connection to the radio is just ahead of
the volume control (Fig. 3). Remove
the wire from the “top” (ungrounded
end) of the volume control and connect
it to the input capacitor of the squelch
unit. The output capacitor goes to the
top of the volume control. Don’t forget
the ground connection if you make this
an outboard unit. If the volume control
also acted as the diode load resistor (Fig.
4), just replace it with a fixed resistor of
equal value. This is designated as Ry in
Fig. 4.

The precaution of a resistor-biased
cathode in the rf and i.f. stages that was
necessary in the biased-detector circuit
is unnccessary here. We are dealing with
audio and have in no way changed the
detection system.

With normal undelayed avc, this
squelch circuit will open with a signal so
weak as to be scarcely readable, but the
circuit will not work well with delayed

IFT
-

ADD
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DET

HT

CONNECT POINT ‘A"HERE

\_~—BREAK

1" CONNECTION
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Fig. 4—Where volume control is diode load,
use this circuit.

ave. The squelch-opening action depends
upon the avc voltage changing the
screen voltage, and with a delay circuit
this cannot occur until the signal reaches
a certain minimum fevel. Unti] this level
is reached, no squeleh break will occur.
You can sce from this the advisability of
removing any delay cireuits.

The casiest way to spot delayed ave
is to measure the ave voltage with a vtvm

and no signal. Then locate an extremely
weak signal—one that you cannot even
rcad—and sce if the avc voltage rises
slightly. If it does, you have nothing to
worry about. If it doesn’t, your receiver
has delayed avc, and the best method of
attack is to locate a diagram to deter-
mine which one of several circuits has
been used in your particular receiver.
The squelch control should be set
at the point where it is just sufficient to
quiet the receiver. This point will be
very sharply delincated. Any further ad-
vancement of the control will adversely
aflect sensitivity. If there is noise. you
will have to decide for yourselt the rela-
tive importance of silence as compared
to the ahility to reccive weak signals. END

REFERENCES

Delayed AVC
Radiotron Designer’s Handbook (4th Edition) (1952),
Pp 1106, 1111-1114
The Radio Amateur’s Handbook (31st Edition) (1954),
Pp 90-91
Squelch Circuits

RADIO-ELECTRONICS, December 1959,
squelch)

RADIO-ELECTRONICS, September 1960, p 55 (Vocaline
squelch)

RADIO-ELECTRONICS,
squelch)

Nine-Volt Record Changer

Dc motor with governor runs from 9-volt
battery supply or stepped-down, rectified
line voltage

BATTERY-OPERATED PORTABLE PHONO-
graphs. with transistor amplifiers have
been made for scveral years. The West-
inghouse model H-99ACI1/2 ac-battery
phonograph contains a four-speed rec-
ord changer that looks exactly like
standard BSR 120-voit ac changers used
in other models. A switch permits the
phonograph to operate from 120 volts
ac or six 1.5-volt batteries in series. The
circuit of the motor and power supply
is shown in the diagram.

When the phonograph is operated
on ac. a stepdown transformer and sili-
con rectifier supply 12 volts dc. This
voltage is filtered by the 1,000-uf capaci-
tor and a transistor capacitance multi-
plicr.

The capacitance multiplier is a fast-
acting series voltage regulator that acts
like a very large filter capacitor. Current
drawn by the amplifier flows through the
collector—emitter circuit. Current flowing
in the voltage divider (R17-R 18) charges
C8 and biases the transistor base. On
music peaks, the amplifier draws more
current and the supply voltage tends to
drop. The transistor base bias changes in
the forward direction and more current
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flows in the collector — emitter circuit
without appreciable voltage drop.

The 9-volt dc motor scts this
changer apart from other BSR models
used in many Westinghouse phonographs.
(An exploded view is shown in the
photo.) It is a conventional form of dc
motor with a permanent-magnet field.
One end of the armature carrics a step-

SPINDLE SHAFT

MAGNET

COMMUTATOR

ped spindle that drives the turntable
through a rubber idler wheel. Voltage is
delivered to the commutator on the other
end of the armature shaft through two
small replaceable brushes. A third brush,
conncected to a centrifugal governor, con-
trols the motor speed. The governor has
a simple adjustment screw for setting
the speed of the motor. END
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WHAT'S NEW

!

WORLD’S SHORTEST TV CAMERA (behind girl) is fixed onto
giant telephoto lens (500-mm focal length, 24 inches long).
Camera, one of Cohu Electronics’ 2000 series, is only 7 inches
long and 3 inches in diameter. It features all-solid-state con-
struction (except for the vidicon, of course), 10-mc bandwidth,
700-line resolution. Camera is designed for every kind of cov-
erage from golf tournaments to military troop movements,
boat races to satellite and missile tracking.

VOICE AND MUSIC ON NARROW LIGHT BEAMS from this
gallium arsenide laser, sent across rivers or canals or other
hard-to-build-on features, are tough for unauthorized persons to
intercept. Range is 3,200 feet minimum with narrow-band de-
tection. Narrow-band, narrow-beam system can also be used
for alarms, smoke or fog monitoring, surveying. It is made by a
subsidiary of International Telephone & Telegraph Corp.

MAY, 1965

LOW-POWER AM—ON A LIGHT BEAM—is as practical as
hooking up an audio modulator to a ham transmitter. This
optical laser modulator from Sylvania's Electronic Systems
division has a bandwidth from O to 20 mc and is suitable for
audio, video, pulse or rf carrier modulation. To the low-power
transistor amplifier used to drive it, it looks like a 20-pf ca-
pacitor, so there are no driving problems. The laser's beam
shines through the modulator—along its axis.

NOW WHY DIDN'T SOMEBODY THINK OF THIS BEFORE? Bat-
tery nuts knurled on both sides, of course! They are, as Cornell
Manufacturing, Inc. points out, always right side up. This
stroke is intended less for the user than for the manufacturer,
though; the symmetry eliminates hand assembly. Auto-
mated assembly with hopper feeding is now possible, since as
long as the nut lands flat, it's right side up.

MEASURE MASS OF MOON from lunar orbiter—that’s the goal
of Hughes Aircraft research project that has so far come up
with this unique mass sensor. Cross-shaped rotor of aluminum
(right) spins in vacuum chamber (left). Gravitational pull af-
fects rotation, which sets up vibrational modes detected by
sensitive piezoelectric strain transducers. Output is translated
into terms of the mass of object that causes the gravitational
pull. ““Noise’” from electrical, mechanical, thermal and elec-
tronic sources, which would interfere with ‘‘dc”’ gravitational
force, is reduced in effect by ‘‘chopping’ action of rotor to
convert normally dc gravitational force to ac signal.

45
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AUTO-HORN

Auto horn electronics mounts on dash or
steering column.

REMEMBER THE MUSICAL HORNS OF THE
Classic Era that could play tunes like
“For He’s a Jolly Good Fellow” or “No-
body Knows How Dry I Am”? Most of
them could play three or four notes. This
transistor version plays six notes with
only three pushbuttons to manipulate.
Cost is less than $20 for all parts. The
sounds produced by it are unlike any you
have ever heard from an auto horn. All
sorts of novelty sound effects can be cre-
ated. Battery drain is about 6 amps (72
watts) from the 12-volt car battery, and
the sound is enough to wake the dead.
1f vou want something that is really dif-
ferent to dress up your automobile, here
it is.

How it works

A basic simplified diagram of the
circuit is shown in Fig. 1. In this dia-
¢gram, the multiple-contact switches of
Fig. 2 have been climinated, and a single
tone is sounded when switch S is closed.
Center-tapped output transformer T
serves the dual purpose of oscillator coil

C1—500 uf, 50 volts, electrolytic

C2—250 pf, 25 volts, electrolytic

R1—1Y ohm, 10 watts (or two 1 ohm, 5 watt in
parallel)

R2—100 ohms, 1 watt

R3—50 ohms, 10 watts

R4—20 ohms, 10 watts

R5—25 ohms, 10 watts

All resistors 10% tolerance

Q—15-amp power transistor (2N173 or similar)

S1—pushbutton spst. normally closed (Cutler-
Hammer 8411-K8 or equivalent)

S2, S3—pushbutton dpst, normally
(Switchcraft 1004, modified, see text)

T—output transformer; primary 48 ohms ct,
secondary 3.2 ohms (Argonne AR-503)

SPKR1—5%4-in. pincushion, 10 watts, 3.2 ohms
(Quam 52C10)

SPKR2—cone tweeter, 8 ohms, 15 watts (Olson
S-297)

Mica insulation (between transistor and case)

Case—aluminum box 3 x 4 x 5 inches (Bud
CU-2105-A or equivalent)

10-ampere fuse

Termiinal strips, miscellaneous hardware
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Electronic Musical
Horn for Your Car

Up to six loud musical notes with one transistor and a speaker

By LYMAN E. GREENLEE

SPKR!
Z=3.20

SPKR 2
2=80

Fig. I—Basic electronic auto horn is power
oscillator. S1 is horn button. SPKR?2 is op-
tional (text explains).

and output transformer. Oscillation is
maintained through feedback capacitor
Cl. By making this capacitor very large
(500 uf) we can feed a powerful audio
signal directly to the speaker. Emitter
resistor R1 limits current through the
transistor to a safe value and helps pre-
vent runaway.

Resistors R2 and R3 form a voltage
divider that fixes the base voltage and
also determines the frequency of oscil-
lation. To change the tone, all we have
to do is vary the resistance of R3. Ac-
tually, the tone depends on the charac-
teristics of the output transformer, the

size of C1 and the value of R3. Capaci-
tor C2 and the second speaker will also
have some eflect on the frequency.

This second speaker deserves a
word of explanation. Just what does it
accomplish? Actually, two things. We
get more sound, and the quality is dif-
ferent. The two speakers have different-
size cones and different resonances. The
sound output is a highly complex wave-
form with lots of overtones, like a square
wave. In its simplest form, the circuit
works well with C2 and the tweeter
omitted. In this form, it will make a sin-
gle-tone horn that is cheap to build and
useful for all sorts of signaling. It may
be operated trom flashlight batteries for
portable use.

The complete wiring diagram is
shown in Fig. 2. All parts except the two
speakers are mounted in an aluminum
Minibox. and all connections are made
to a terminal strip at the end of this
box. The battery connections are left
floating so either the positive or nega-
tive terminal may be grounded to the
case, and the horn will work on cars with
either a positive or negative ground.

All sounds are controlled with the
three pushbutton switches. Switches S2
and S3 have a double function. First,
they connect their respective resistors
(R4 and R35) into the base circuit to
generate the required tone; then, onlv

AR-503 cl
GND T asa-cr  SQ0uf/50V
| POINT BARE GREEN 'N+C i
ONLY [_—? RED .C. Q
=i 3.2a SIRANGE 500/10W 2NI73
BROWN
BLACK (
1 >
LoW E£E TEXT
Sre——pl By 2
SPKRI s Lo
5-10W i | |
0 1
320 l_'l RS
: %259
BLACK g ‘ 2 0w
-0
12vDC ! 3 l o o
RED *| 1728 4 1008
al 10w HIGH - PUSH S2 8 53 W
| MED- " S2
c2 4 Low- " §3
0> i
L 250u RANGE - LOW =S| OPEN
;;:gm 25V HIGH=S| CLOSED
1P

Fig. 2—More sophisticated six-note design.
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after this connection has heen muade, the
battery is connected as the switch but-
ton is fully depressed. To get this type
of switch action, you must adjust the
contacts to make sure that the resistor
connection is completed hefore contact
is made to the battery. This can be done
by carefully bending the leaves of the
switch with a pair of long-nose pliers.

Depressing S3 sounds a low tone.
Depressing S2 sounds a medium tone.
if both S2 and S3 are depressed simul-
tancously, both resistors are in parallel,
and we get a much higher tone. This
gives three notes with the two switches.

As long as S1 remains closed, R3
will be in the circuit and we can play
three notes by manipulating S2 and S3.
When we depress S1. R3 is disconnect-
ed. Now we can play three additional
notes of a lower frequency by manipu-
lating S2 and S3. Of course, S1 does
nothing unless S2 or S3 are activated.

No attempt was made to tune the
horn to any particular musical scale. The
resistance values shown in the parts list
are stock values. and tuning to any par-
ticular frequency would require special
odd values of resistance. The following
suggestion is made for those who might
wish to experiment with tuning the horn
to some particular frequency.

Tuning

Replace R4 with a 10-watt rheo-
stat. Adjust it for the desired pitch.
Mecasure with an ohmmeter and make
up a resistor for R4, cither by winding
one by hand or by connecting resistors
in scrics or parallel to get approximately
the correct value. Another way to get
the correct resistance is to purchase a
fixed resistor with an adjustable slide.
Choose a value larger than the value
you want, to give plenty of lceway for
adjusting the slide. If you use adjusta-
ble resistors, do not buy them until you
determine the correct values by using
the rheostat in a temporary hookup.
Follow a similar procedure to determine
the correct values for RS and R3.
Choose R3 to move the tone up and
down one octave.

Adjustable resistors arc a lot more
expensive. and [ feel that most people
will like the sound as is without going
to the extra trouble of tuning.

Some towns and states have laws
regulating the volume and tone of
automobile warning devices. If you
live in such a place, you may have to
limit this horn to nonautomotive uses
-—a boat horn, a party noisemaker, a
toy, an annunciator that sounds dif-
ferent tones for each doorbell button,
telling you instantly where your visitor
is waiting. Check your local regula-
tions.

MAY, 1965

Wiring is noncritical—just keep the high-wattage resistors away from insulation, electro-

Iytics. These resistors dissipate a lot of heat.

178" /8"
(=] (2]
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Fig. 3—How to cut and drill the case.
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I tried several output transformers
for T. The Argonne AR-503 was finally
chosen because it was the least expen-
sive one [ tried that would oscillate prop-
erly with adequate power output. The
transistor is a very inexpensive “bar-
gain”. similar to the 2N 173, Quitc a tfew
types ot power transistors worked. Any
that will carry 15 amps should be ade-
quate. A high-power ignition type works
very well. It does not even have to be a
very good transistor. One that is noisy
and not good for audio use may work
very well.

The two speakers specified in the
parts list were chosen because of their
combination of small size with large
power-handling capabilities. Any speak-
ers having similar impedances and pow-
er ratings would work equally well. but
larger conc sizes may present a serious
mounting problem when you try to fit
them alongside an automobile radiator.
A big speaker might cut the flow of air
to the radiator. A large spcaker cone is
quite unnccessary becausc the frequen-
cies being reproduced are all in the high-
er ranges. which are more efficiently
generated by a small cone.

The resistors carry a heavy load and
get quite warm. The values specified in
the parts list are minimum wattage rat-
ings for intermittent use. The Switchcraft
pushbutton swiltches will handle 3 am-
peres, which is adequate because the
load divides between the multiple con-
tacts. Some other switches may not car-
ry the heavy currents involved, so if you
substitute, be sure the contacts will car-
ry the load.

Everything fits neatly into the
3 X 4 X S-inch Minibox. Fig. 3 shows
the pattern for drilling the mounting
holes. Carefully deburr the holes for the
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Speakers are mounted on Masonite (or similar) panel, painted for protection.

nnoun T PR Y Y

Mount

speaker panel away from possible flving stones or sand, and out of path of radiator air.

transistor. I used a small piece of stove
mica as an insulator for the transistor.
(Available from your hardware store.)

Be sure to observe the correct po-
larity when installing capacitors Cl and
C2. Resistors should be kept as far away
from them as possible. The resistors will
get quite hot, so do not let them touch
cither the transformer or the capacitors.
Nothing else is at all critical about parts
positioning; just keep those resistors to
themsclves.

Note that two binding posts are

used. one at ecach end of the terminal
strip. One is Tor the common (car bat-
tery) ground, and the other is for the
grounded side of the speaker voice coil.
Muake up a short piece of wire with ter-
minals on both ends. Use it to ground
one battery connection. That is, if your
car battery negative is grounded, run this
wire from rhe case to terminal 2 on the
strip; but if the positive of your car bat-
tery is grounded, run the wire from the
casc toterminal 3. Use No. 18 or heavier
hookup wire for all internal connections.

Solder all joints carefully. They carry a
large current.

I made up a small bracket to mount
the case to the car steering column with
a hose clamp. On some cars, it may be
more convenient to attach the box to the
dash or to the center control console
with self-tapping screws. It should be
placed so that the pushbuttons can con-
veniently be reached without interfering
with any other driving controls.

Speaker mounting

The two speakers are mounted on
a baflle cut from a piece of Y -inch hard-
board. It is a good plan to mount this
baflle on the car before you cut the holes
and fit the speakers. On most cars, there
will be ample room at one side of the
radiator to mount the baflle and speak-
ers. Use pieces of screen wire or metal
speaker grille to protect the cones
against damage from flying insects or
stones that might be thrown up into this
area while driving. It is a good idea to
protect the speakers from rain with a
sheet of plastic if they are in a direct
line with the open grille of the car. Run
two pairs of wires from the speakers
back to the control box. Do not depend
on the car chassis for a return connec-
tion. Use No. 18 wire tor speakers, and
No. 14 for the connections to the bat-
tery. The photographs should make clear
the mounting of speukers and other
parts. Give the speaker baflle a couple
of coats of oil paint to protect it against
moisture and to prevent warping. END

WHAT'S YOUR EQ~?

Positive and Negative

This circuit generates both — 1,500
and + 150 dc volts. Note that both volt-
ages are developed from the secondary
of the same transformer whose primary
is connected to a battery-operated tran-
sistor blocking oscillator.

1 think the fact that I can get both

T
63V CT 15V T
HTR TRAN
BASE_CKT —*—'
Ql 2+l
20000V | oy

a4
L
Tt
T
R

—1.5KV DC
Sea)unef 13

Two puzzlers for the students, theoretician
and practical man. Simple? Double-check your
answers before you say you’ve solved them. If
you have an interesting or unusual puzzle (with
an answer) send it to us. We will pay $10 for
each one accepted. We're especially interested in
service stinkers or engineering stumpers on ac-
tual electronic equipment. We get so many let-
ters we can’t answer individual ones, but we’ll
print the more interesting solutions—ones the
original cuthors never thought of.

Write EQ Editor, Radio-Electronics, 154 West
14th Street, New York, N. Y. 10011,

Answers to this month’s puzzle are on
page 82,

BLOCKING
0sc

-2V Y|
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the low and high voltages from the same
secondary winding is pretty sneaky. Can
you figure out how I do it? Hint: Note
diodes’ peak inverse rating.—Bobh Wis-
ner

Automotive Puzzler
Here’s one that could happen to

LEFT LAMP
TO STOP LIGHT SW

TO TAIL LIGHT SW

]

Both taillights and both stop lights
lit when they were supposed to, but the
left side, in each case, was dimmer than
normal. Here's the joker—when the
taillights were switched on and the brake
depressed, both left-side lights went out
leaving only the right-side lights burn-
ing.

I suspected a high-resistance
ground on the left side, but couldn’t rea-

www.americanradiohistorv.com

Conducted by
E. D. CLARK

son (for a time) why both lights quit
when they were supposed to be on to-
gether. Can you?—Wesley S. Cole

CORRECTION

We have discovered two more
(minor) errors in the T-40/40 Transis-
or Stereo Amplifier in the March issue.
(A correction note about the transposi-
tion of the R8 and R10 markings on the
circuit board appearcd on page 92 of
the April issue.)

l. In the circuit diagram of the
amplifier (page 33), R4 is shown con-
nected to the junction of C6, R9 and
R11. On the board, R4 is correctly con-
nected instead to point H—the other side
of R11. If you wire the amplifier from
the schematic, connect R4 to point H
rather than as shown. If you use the pre-
pared boards, you have nothing to worry
about.

2. Some boards may be supplied
without a hole drilled for point E. You
can correct this yourself by drilling an
extra hole near the top of the largest
irregular copper area on the board. (See
the pattern in the upper right corner of
page 35, in the original article.) END

RADIO-ELECTRONICS
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Tube Impedances
With Transistors

The field-effect transistor, a have-your-cake-and-eat-it-too semicon-
ductor: works like a tube, looks like a transistor.

By David L. Pippen

A NEW DEVICE 1S BEING DEVELOPED
(in fact, is in commercial use) that
should fill the gap between the vacuum
tube and the transistor. The device has
been named the unipolar Ficld Effect
Transistor (FET).

The vacuum tube has often been
called a voliage-actuated device, while
the transistor is current-actuated. The
vacuum-tube input circuit requires a
voltage but negligible current to oper-
ate properly. It is a normally “on” de-
vice and needs a voltage (of proper
polarity) between its grid and cathode
to turn it off—to stop electrons flow-
ing from cathode to plate. Because of
the polarity, the input circuit draws no
current. The transistor is a normally
“off”” device, and must be “forward-
biased” to turn it on. A small voltage
applied to its input circuit causes a rela-
tively large input current to flow. It

“Project Engineer, Guidance & Control Lab, White

Sands Missile Range.

P-TYPE MATERIAL N-TYPE MATERIAL

follows, then, that the vacuum tube is a
high-input-impedance, and the transis-
tor a low-input-impedance device.

The FET combines almost all the
advantages of the conventional transis-
tor and of a vacuum tube. Like the tube,
the FET has very high input impedance,
and its output is isolated from its input.
The FET is the size of a conventional
transistor, requires no filament power,
and is not as susceptible to nuclear radi-
ation as are conventional transistors. A
low-noise device, the FET produces
negligible microphonics even under ex-

Fig. 2—Bar of n-tvpe material freely con-
ducts (a, above). When p-type imaterial is
diffused in (b), gate is formed and can con-
trol current flow. In (c), majority carriers
(electrons, here) avoid barrier region at p-n
junctions. Backward bias between gate and
drain (d) constricts gate region further, thins
out electron flow, reduces current.
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treme shock. But it is sensitive to tem-
perature variations.

A conventional transistor operates
as a bipolar device: two conditions must
be present before it will operate proper-
ly. These are (1) that the base—emitter
junction be forward-biased and (2) that
the base—collector junction be re-
verse-biased. FET operation, radically
different from a conventional transis-
tor’s, is unipolar: operation depends
only on a reverse-biased p-n junction.
No forward biasing is needed.

Let’s backtrack a moment. You
will recall that the majority carrier of a
semiconductor material (that is, what
carries most of the current) is deter-
mined by the impurity material (dop-
ing) added to the basic, pure semicon-
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)

is now cut off, or
“pinched off.”

a
ductor muaterial (Fig. 1-a). In p-type

material, holes are the majority carriers
(because there are more of them than of
clectrons). Free electrons are the minor-
ity carriers. In n-type material, the ma-
jority carriers are free electrons and the
minority carriers are holes.

When p-type and n-type material
are joined, the holes from the p-type ma-
terial and the free electrons from the n-
type material diffuse toward each other
and combine. This action is shown in
Fig. 1-b. Total recombination of all the
holes and free electrons is prevented
since each combination of a hole and
electron forms an electron-pair bond.
This leaves uncompensated donor ions
(atoms that have “donated” a free clec-
tron) near the junction of the two ma-
terials. These tons build a barrier (also
called a depletion region) which, due
to their polarity of charge, prevents to-
tal recombination of the holes and elec-
trons.

If a battery is connected across the
p-n device so that the junction is re-
verse-biased, then the barrier is extend-
ed (Fig. l-c), and no current tlows
through the circuit except for a very
small amount of minority carrier cur-
rent. If the battery is connected so as to
forward-bias the p-n junction, then the
barrier is compressed (0 an extent
where hole and electron combination
can occur again. The external battery
then supplies the necesary electrons and
holes to keep current flowing through
the circuit to. the junction (where the
combination is taking place). This ac-
tion is shown in Fig. 1-d.

N-CHANNEL FET
SOURLE P-TYPE

GATE DRAIN
(GRID) (ANODE)
DRAIN

GATE
6SOURCE

Fig. 4—N-channel FET and symbol.
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Now let’s connect a battery across
a bar of n-type material (Fig. 2-a).
Electrons, which are the majority cur-
rent carriers in n-type material, would
leave the negative terminal of the bat-
tery and diffuse through the bar toward
the positive terminal. Note that there is
no barrier to overcome along the elec-
tron’s path. Maximum current will flow,
for it is limited only by the resistivity of
the material.

If the battery is disconnected and
p-tvpe material added on both sides of
the n-type bar (Fig. 2-b), then a bar-
rier is formed around the resulting p-n
junction, as indicated by the cross-
hatched area. This junction barrier is
formed as explained previously. Now if
we connect a battery across the n-type
bar as shown in Fig. 2-c, electrons dif-
fuse from the negative terminal to the
positive terminal, but avoid the p-n junc-
tion region because of the barrier setup
restriction presented by the junction-
region barriers. This junction region is
called the gare.

If a battery is added between gate
and source (labeled S in Fig. 2) of

2N2386.

"o
"
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Fig. 5—Character-
istic curves of Tex-
as Instruments p-
channel FET, type

soiurce is commaon
1o input and oul-
put; in (b), drain is
commort elemernt.

¢ Yo

vp tvours)

DRAIN GNDED
Vg:+.2V/STEP

In  (ua),

2v srsﬁj_rrl
gad=

[

such polarity as to back-bias (reverse-
bias) the gate-source junction, then the
barrier at this portion of the junction
will widen and further restrict flow.
Now consider the gate—drain (D) cir-
cuit.

As shown in Fig. 2-c., gate battery
V¢ and drain battery V, are now in se-
ries across the portion of the p-n junc-
tion that extends between gate and
drain. This back-biases that portion of
the junction with a higher voltage than
the portion that extends between gate
and source. The result is the distorted
junction barrier in Fig. 2-d. The major-
ity current carriers now diffuse toward
the positive terminal of the battery. As
they approach the barrier set up by the
gate, they are repelled by the polarity
of the ions within the barrier. This tends
to restrict the total current flow from
the battery.

You can see now that as Vg is in-
creased and the junction barrier wid-
ens, a point will soon be reached where
no electrons will be able to diffuse
through the bar because of the fields set
up by the junction barriers. The value

RADIO-ELECTRONICS
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of V. that causes the majority current
carriers to ceasc flowing through the bar
is appropriately named the “pinchoff”
voltage. Fig. 3 shows an n-channel FET
under various bias conditions. Since the
junction barrier between the gate and
the other two terminals prevents cur-
rent flow between the gates and source
or drain, the device acts much like a
vacuum tube. As a result, the FET has a
high input impedance (from | to 10
megohms) and is a normally “on” de-
vice.

The p-channel FET operates the
same way, except that the operating
voltages are reversed; that is, the drain-
to-source voltage is negative and the
device is cut off or “pinched off” by ap-
plying a positive voltage between gate
and source. The bar is p-type material
and the gate is n-type. Fig. 4 shows how
the parts of an n-channel FET are ar-
ranged.

The drain voltage (V,) versus
drain current (I,) curves are very sim-
ilar to pentode vacuum-tube curves. Fig.
5-a shows the characteristic curves of
a Texas Instruments 2N2386 p-channel
FET. To show its possibilitics as a bi-
lateral switch, the source and drain were
interchanged and Fig. 5-b obtained.
The p-channel FET curves were made
with a Tektronics transistor curve tracer
which has a limited gate voltage supply

CRYSTALONICS
Ccel3

SINE
WAVE
0sc

Fig. 6—Simple FET audio amplifier with
20-db gain and low distortion. Input (low-
amplitude) sine wave in (b) was 2,100
cycles, .07 volt rms. Fig. 6-c compares in-
put (lower trace) and output waveforms at
60 k¢ and .07-volt input.
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Breadboard version of FET voltmeter deescribed in Fig. 7.

G
22.5V BATT
N
CALIB
st EACHRES 1% F25N72497( 2)
ﬁ“ 1.l MEG
. DRAIN
GND GATE °G op
, 280K SOURCE\_©5
51 POSITIONS >
BOTTOM VIEW
[-0-1VDC oy (134 0
2-0-5 2 AAAA
3-0-10 ¢ 43K
4-0-50
Sl 7.8K MERCURY CELL
-
= 200 £ (RCA VS 3[3
7-0-1000 3.8K OR EQUIV)

Fig. 7—FET differential voltmeter has about 18 megohms input impedance. S1 should
be a shorting tvpe switch. To calibrate, set switch to position 1, adjust ZERO ADIJ for

zero (center) meter reading. Apply exactly
calibration source) and adjust CALIB pot
used for voltuges negative or positive with

(maximum of 0.2 volt per step). V. can-
not be determined on the p-channel 2N-
2386 because of the curve-tracer Vg
limitation.

As the voltage from drain to
source is increased in a negative direc-
tion, a point is reached where thc gate-
to-drain back-biased p-n junction breaks
down (avalanches). That shows up as
the sharp increase of I,, at a V;, of about
20 volts. The breakdown occurs between
gate and drain rather than between
drain and source.

To get the feelings of the actual op-
eration of an FET, the circuit shown in
Fig. 6-a was constructed. Fig. 6-b shows
the voltage gain to be about 20 db for
the single stage. To show the linearity of
the device, the output was attenuated
and inverted to match the inpur. Fig. 8-c
shows no visible distortion in the out-
put.

This shows that the FET can be
used cflectively in amplifier, oscillator
and switching circuits, much like the

?-ﬂ-c JUN& 2.0
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I volt between probe tip and ground (from
for full-scale deflection. Instrument can be
respect to ground, without switching.

conventional and familiar vacuum tube.
The laboratory I work in needed a
high-input-impedance voltmeter that
was completely portable and required
no external ac power source. Fig. 7
shows the schematic. The circuit uses
two FET’s as a differential amplifier
with an input impedance greater than 18
megohms. It is accurate to within 2%
of full scale. (Another FET voltmeter
appeared November, 1964, page 36.)
FET's are already being used in
missile systems and in commercial
equipment. They are expensive com-
pared to most transistors, ranging from
$7 for low-gain units to as much as
$75 tfor high-voltage, high-gain types.
The FET is not used cxtensively
just now. But as we look at its potential-
ities, it seems likely that it will be used
in entertainment type equipment us its
popularity grows and its price drops.
No matter what field you’re in, you're
going to see more of this versatile semi-
conductor—the FET. END
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KEYED AGC

By JACK DARR

SERVICE EDITOR

ISN'T SO TOUGH

“THE TROUBLE IN THIS LITTLE TV,”
exulted the Young Ham, “is that one of
these tubes hasn’t got any plate voltage
at all!”

“Sure it ain’t a 6ALS?” asked the
Old-Timer with a sly grin, ambling down
the long bench to peer over the boy’s
shoulder.

“Naaah! This is a 6AU6, and 1
think it’s one of the video i.f.’s. That’s
what’s causing the blank screen. Tubes
all good, voltages OK, but I can’t get
sound or picture, just a white screen.”

“Entirely possible,” agreed the
Old-Timer mildly. *“Didja check the
schematic to see what the voltage ought
to be?”

“Not yet, but 1 will.” The Young
Ham scrabbled in the litter of paper on
the bench. “Here it is. Lemme sce.
6AUG6, plate voltage—HALF A VOLT
NEGATIVE! Whaaat!”

The Old-Timer grinned sympathet-
ically. “Yep, that’s what I said the first
time I fell over one of the things!
That’s no if., it’s a keyed agc stage.”

“Keyed agc?”

“Yup. Ain’t no plate voltage on it.
No applied dc, that is. Plate’s fed by a
positive-going pulse from the horizon-
tal sweep circuit.”

“But, negative plate voltage! How
do y’ get that?” demanded the Young
Ham in bewilderment.

“Tt ain’t easy,” said the Old-Timer.
“All right, come on; we ain’t been for
at least a half an hour anyhow.” And
the two made the regular run out the
back door, down the alley and into the
back door of the drug store. Settled in
the booth with their coffee steaming be-
fore them, the Old-Timer reached for
the inevitable paper napkin and began
to sketch rapidly.

How does it work?

“All right, give,” said the Young
Ham. “How does that deal work? You
never told me.”

“Tsk, tsk,”

52

demurred the Old-

Timer, “your education has been sadly
neglected!” Ignoring the muttered com-
ment that /ie was the one who had neg-
lected it, he drew a circuit on the nap-
kin (Fig. 1). “Here, this tube, what
happens if we apply the right voltages
to it?”

“It conducts current,” the Young
Ham replied.

“Fine! Now, what if we put «c on
one of the clements?”

“Which one?”

“I don’t give a dern! Any one. As
long as it’s within the operating limits
of th’ tube. For instance, the plate
ought to have 150 volts on it. What if
we put 150 volts ac on it?”

“Well, lemme see. . . . Oh, yeah!
The tube will conduct on the positive
half-cycle just like a rectifier!” the
Young Ham replied triumphantly.

“Hooray!” congratulated the Old-
Timer. “Now, does it make any differ-
ence what shape this ac waveform
has?”

“Well. . . . No. It wouldn’t. As
long as the plate goes positive, the
tube’s going to conduct. That is, if the
positive part of the waveform swung far
enough positive?” The Young Ham
looked doubtful.

“Kee-rect! Go to the head of the
class,” said the OId-Timer, proudly.
“Now you've got the basic idea of a
keyed stage! What we want to do is
make this stage conduct during certain
periods of time, while some particular
thing is happening. For example, your

[ B+

-
-

Fig. 1—Just a tube with the operating
voltages on it.
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keyed agc stage over there conducts

during horizontal retrace intervals.
Why?”
“Well, I . . . ” the Young Ham

looked batfled.

What makes an agc voltage?

“Because we want it to,” de-
clared the Old-Timer. “We want an agc
voltage out of it. So, what makes an age
voltage? We convert some part of the
video signal into a nice useful dc volt-
age? What part? The video? Nope,
that changes constantly. We gotta have
something steady. So, since the hori-
zontal sync pulses should always be the
equivalent of at least 95% modulation
of the TV transmitter, never changing,
we use them. By keying the tube with
pulses from the flyback, which in turn
are controlled by the incoming horizon-
tal sync pulses, we can chop out only
the horizontal sync. We feed this into a
filter, and wind up with a nice dc volt-
age. Since the dc is taken from the
video signal, the amplitude of the dc is
always proportional to the amplitude of
the incoming signal! See?”

“Sure! That’s just like avc in a ra-
dio, isn’t it?” asked the Young Ham.

“Similar,” replied the Old-Timer,
“but not exactly the same. In a radio,
we use the rt carrier. Here, we only use
a part of the signal, the sync pulses.”

“Why?” the Young Ham wanted
to know.

“We take out only the horizontal
sync pulses for our agc because we can
get better noise immunity that way. Up
in the high-frequency TV bands. we
get lots of impulse noise—cars and so
on. This is pretty well distributed over
the whole signal. So if we take out only
a very small part of the signal. we'll re-
duce the chances of random noisc mak-
ing our picture jump and jitter. We can
do this if we ‘key’ the agc stage. Since
we’ve still got that pulse from the fly-
back, and it’s always in stcp with the
incoming horizontal sync, we feed it
back and use it as the keying pulse.
Here.” And he drew another sketch
(Fig. 2).

“Sce? The keyer tube is conducting
only during horizontal retrace time, so
it just takes out the tops of the horizon-
tal sync, like s0,” and he added some
squiggles to another drawing (Fig. 3).

“How does it do that?” asked the
Young Ham.

“It works that way, because we
make it work that way. We set up the
bias on the stage so it’s cut off. That’s
why the grid goes back to B-plus and
the cathode to a little higher B-plus
point. Sece? Now, the tube is biased so
high it can’t conduct until it gets a posi-
tive-going sync tip on the grid. We set
the level of these, on the grid, so that
only the tips of the horizontal sync will
cancel enough of the negative bias to
let the tube conduct. So we get a scries

RADIO-ELECTRONICS
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Fig. 2—Keved stage conducts only dur-
ing horizontal sync interval.

of cute Ii'l square-topped pulses in the
plate circuit. Notice one other thing,
too. Since the grid is negative, we've
gnt 1o put on the video waveform so the
sync tips are going positive. If we took
’em from a place where the sync was
going ncgative, it wouldn’t work. Usu-
ally, we get this video from the video
amplifier plate circuit, where it’s at a
high amplitude. We can drop it down to
whatever value we need by taking it
off a voltage divider.”

“So long as we got the right volt-
age, and the right polarity, huh?”

Where else can we key?

“Roger,” replied the OId-Timer.
“Now, tell me somecthing else, from
examining this diagram, even if it is a
little soggy by now,” rescuing it from
a puddle of spilled coffee, “can you ap-
ply a keying pulse like this to any other
clement of the tube and come out with
the same kind of results?”

“Why, 1 guess so,” said the Young
Ham, frowning at the slightly messy
circuit. “T don’t sec why not.”

“Right!” said the Old-Timer. “You

TiPs oF
FRoM VIDEO
Ritr, FHORIZ SYNC
VIDEO ¥

A

FROM FLYBAK

LITTLE MORE B+
Fig. 3—Typical keyed agc stage. Grid
and cathode are returned to B-plus, with
the grid more negative than the cathode
so that the tube is cut off.
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TUNER AGCS

fov
FRoM FLYBAUC

Fig. 4—Partial circiut of agc circuit showing where that negative plate voltage

comes from.

can take any kind of tube, triode, pen-
tode, dual-control pentode like the
6BEG6’s, or anything you want, set it up
for cutofl operation, and then key it
into operation by applying the right
size and polarity of pulses o it. You can
feed your pulses to the plate, control
grid, screen grid, cathode—anywhere
you want, just as long as they cause the
tube to conduct when they hit. Your
tube sets there doin’ nothing until the
pulse comes along and opens the gate.

That’s why they call these gated cir-

cuits, sometimes.”

“Well, then, how-come keyed?”
asked the Young Ham.

“What do you use to open a locked
gate?” The Old-Timer grinned.

“A . . . Oh!I getit, now. They’re
the same thing!”

“Good! You got that an’ I got th’
coflee.” The Old-Timer dropped a hand-
ful of pennies into the kitty which sat
ncar the cofiee-pot, under a large sign
reading, “This coffee-pot is operated on
the honor system. This means vou, you
crooks!” They galloped out the back
door, ignoring the druggist, who was
demanding loudly that they come back
and count all those pennies. Back at the
shop, the Old-Timer scttled down on
the stool, and turned the little TV on.
When it warmed up. he picked up a
scope probe and touched scveral places
in the circuit. He grinned.

Here’s the real trouble

“Here y’are, sonny.” he said.
“Look.” He touched the probe to a tiny
capacitor. Large spikes showed on the
screen. Touching the other end of the
capacitor, only a very small spike was
seen. “There’s your trouble. That ca-
pacitor’s open.”

The Young Ham removed the of-
fending unit and replaced it. Turning
the set back on, a very wiggly picture
showed up. The OIld-Timer turned the
agc control down and it cleared up.

“See what happened there? This
little capacitor was open, so the keying
pulses couldn’t get through to the plate.
We did see some little ones, but they
were just feeding through from stray
capacitance. Tube didn’t have enough
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voltage during the keying time to con-
duct. Like so, see?” and he traced out
the circuit on the schematic (Fig. 4).

“Fine. Now, there’s just one thing
that puzzles me,” said the Young Ham.
“Why is the cotton-picking plate voltage
negative?”

“l was wondering when you were
going to ask that,” laughed the Old-
Timer. “That puzzied me for a long
time, too! It’s like this. Look at your cir-
cuit herc. When you put a positive
pulse on the plate, what happens?”

“Current flows,” said the Young
Ham.

“Right. Which direction?”’

“Cathode to plate?”

“Now. if current flows from cath-
ode to plate, where does it go from
there? Just jump off into space?”

“No, it’s gotta get back to B-plus
through the power supply,” said the
Young Ham, with an air of ‘I wish I
hadn’t said that?

“Where’s the B-plus, friend? 1
don’t sce any. Looks to me like any cur-
rent that flows there is going to have to
get back to the cathode through those
two resistors, here and here (Fig. 4).
Plate current has to have some direct
path back to the cathode, so it’s goin’
through the power supply, all right, but
it’s goin’ through between ground and
the cathode! See? Now, what does it
look like? Current’s a stream of elec-
trons, right? If a strcam of electrons
flows through a resistor. which end of
the resistor assumes the negative po-
tential, huh?”

“The end the electrons are flowing
into. Ohh! T get it. That resistor going
to ground in the plate circuit! The plate
end of it is negative! To ground! And,
the more plate current there is flowing,
the more electrons, and the more nega-
tive that end of the resistor gets! I see
it now.”

“There’s hope for you vet,” said
the Old-Timer kindly, patting the young
man’s crew-cut head. “With a little
skilled help. you may in time grow up
to be an idiot! By the way, remind me
next coffee break to show vou some
keyed circuits that have nothing to do
with age.” END
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SCR POWER CONTROL

Basic firing circuit drives SCR’s up to 100 amps, for heating and
lighting control, motor speed control and other jobs in home, shop and factory

A RELATIVE NEWCOMER TO ELECTRONICS,
the SCR (silicon controlled rectifier)
has already gained an excellent reputa-
tion for long life, compactness and main-
tenance-free operation. It has replaced
thyratrons, rheostats and variable trans-
formers in existing circuits, and has
opened up a world of new possibilities as
well.

SCR’s arc now available in current-

CATHODE

GATE

ANODE

ANODE STUD

Fig. 1—Stud-mount SCR and general sili-
con controlled rectifier symbol.

By LOUIS M. P. T. WIJSEN

carrying capacities up to 400 amperes.
They can be switched off in about 10
microseconds. Power gains of billions
are feasible.

High-current, high-voltage SCR’s
are not within the budget of the average
hobbyist, but lower-rated units are. A
5-amp 400-piv SCR costs less than $3.
A 25-amp 300-piv costs $8.40. (A 235-
amp 400-piv SCR costs $224.) Prices
vary according (o operating temperature
and gate characteristics.

Used within safe current and volt-
age limits, the SCR can perform well for
many vears. Greatest dangers arc exces-
sive peak inverse (or reverse) voltage,
and excessive current. They will destroy
the SCR almost at once. Excessive piv
can usually be prevented easily, there is
always danger of damaging currents. It
is wise to use SCR’s whose ratings ex-
ceced amply the expected current flow.
Also, put a fast-blowing fuse in series
with every SCR, with a rating well be-
low that of the unit it protects.

Here is a simple single-phase ac
power control device. It can be used for
heater control, as a lighting dimmer,
power tool controller, or for many other

One SCR power control, with 70-amp SCR’s, occupies considerably less space and is far
lighter than variable transformer with similar capacity. This one has been used success-
fully for about 3 years by author’s company.
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applications. Tt will work well with
SCR’s of up to 100 amperes, and can be
built cheaply and fast.

You will select the proper SCR’s
for your particular use. For ordinary ap-
plications, the two main factors to reck-
on with are forward current and reverse
voltage. Computations, apart from the
trigger pulse amplitudes, are the same as
for regular diodes. and are found in the
several SCR handbooks now available.

Fig. 1 shows the symbol for the
SCR, and identifies its corresponding
parts. Note that the siud of the SCR is
its anode. The gate may be compared
with the grid of a thyratron. The trigger-
ing signal is applied between gate and
cathode.

(Reverse-polarity SCR’s—units in
which the cathode is connected to the
case or stud—are now being made. They
are generally identified by the suffix “R”
after the type number.—Editor)

Fig. 2-a shows how SCR’s should
be connected for ac control. Fig. 2-b
shows how power can be controlled with
one SCR, if it can carry the power de-
manded. The load gets pulsating dc in
this case.

-,y
TRIGGER SIGNAL
LINE LOAD
‘ ”
—»——-+——4YSCR FUSE -—0
~
TRIGGER SIGNAL
a
o
LINE scr _TRIGGER SIGNAL LOAD
. —\.O- —0

1 F

b
Fig. 2-a—Full-wave ac control with SCR’s.
h—Half-wave control.

When its anode is positive to its
cathode the SCR will conduct trom the
instant we apply a positive pulse to its
gate until the end of the half-cycle of
line voltage, when anode voltage he-
comes zero and starts to go negative. By
applying gate pulses at the proper time
(or phase) with respect to the phase of
our line voltage alternations, we can con-
trol the length of time that the SCR con-
ducts, and thus the current through it
and the load.

For this we need a firing circuit
that allows us to control the SCR’s from
nonconduction (180°) to practically full

RADIO-ELECTRONICS
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Fig. 3—Circuit of the power control. If
only one SCR is used. as in Fig. 2-h, omit
T2 and connect a 47-ohm Ya-watt resistor
hetween base 1 of Q2 and common (that is,
where the primarv of T2 is now). Connect
the SCR gate to Q2 base 1.

conduction (0°). The circuit in Fig. 3 en-
ables us to control the SCR from about
180° to 10°. (The 10° limit does not
cause a serious loss of power.) This is a
simple unijunction trigger circuit, with
only few components, but performs re-
liably and well.

It works like this: ac from the sec-
ondary of the isolation transformer is
rectified by a full-wave bridge. A 3,000-
ohm resistor (R1) and a Zener diode
clip the remaining voltage with its 120-
cycle ripple to a waveform that resem-
bles a square wave. This ripple is essen-
tial for synchronizing the pulse train. It
gives us the required phase relationship
between our pulses and the line voltage,
to control the SCR’s.

When the moving contact of con-
trol potentiometer R2 is brought up, to-
ward D3, Q1 is biased ot by the voltage
across R4. By bringing the potentiome-
ter arm down, toward R3, we forward-
bias QI and throw it into conduction.
By making the base more negative to
the emitter, we increase conduction.
The collector current of Q1 charges C.
Q1 acts as a variable resistor, making a
variable R-C time constant with C.

When the charge of C exceeds the
emitter peak-point voltage of Q2, the
unijunction transistor Q2 turns on, mak-
ing a low-resistance path from base 1 to
its emitter across the capacitor, which
discharges rapidly through the primary

4
Qf
R2 >POWER
—1 l- CONTROL
PROGRAM
INPUT

Fig. 4—Up to 2 volts across the PROGRAM

INPUT terminals can control power re-
nmiotely.
MAY, 1965

C—0.1 uf, 50 volts or higher

D1, D2, D3, D4, D5—silicon rectifiers, 400 piv,
500 ma (IN1695, etc.)

D6—Zener diode, 22 volts, 1 watt (International
Rectifier Corp. 1N1527-A or equivalent)

F1, F2—fuses; select according to SCR rating

L—inductance, optional (3—4 ph—see text)

Q1—2N43, 2N525, 2N1057, 2N1614, etc.

Q2—2N2647 (G-E)

R1—3,000 ohms, 10 watts, wirewound

R2—pot, 1,000 ohms

R3—12,000 ohms

R4—330 ohms

R5—27,000 ohms

R6—220 ohms

All resistors 10%, Y watt except R1

SCR’'s—see text

Tl—isolation transformer (230 to 117 or 117 to
117 volts, 50 va approx)

T2—pulse transformer (UTC H51) (see Fig. 3
caption)

Heat sinks (see text)

Hardware

of T2. A pulse appears on T2’s sccon-
daries and fires the SCR’s.

Automatic control

If you want to control the SCR’s
automatically, and you have a dc control
voltage available (as with instruments
such as certain pyrometers and vacuum
e n;www. @s%. ‘@%%I @e&“@%& ::@ & -@ S
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meters), you can insert up to 2 volts be-
tween the arm of control potentiometer
R2 and the base of QI, as shown in Fig.
4. Depending on the polarity of the
voltage and the position of the arm of
the control pot, the pulse rate will be de-
creased, increused or reduced to zero, as
desired, by changes in this controlling
voltage trom the instrument.

If the potentiometer control is not
fine enough for applications that nced
small und exact charges of current, in-
sert a 500-ohm and a 5,000-ohm varia-
ble resistor as in Fig. 5. For greater
control over low currents, use all or part
of the 5,000-ohm pot. That moves the
bias of Q! toward cutoff and reduces
the voltage drop across R2, allowing
more rotation for the same voltage
change on QI’s base, and so more pre-
cise control of its bias. You then have
better control over low currents, at the
expense of maximum pulse repetition
rate.

For better control of high currents,
also use the 500-ohm variable resistor, or
part of it, in the voltage-divider circuit.

+ 5008

12K

Fig. 5—Greater flexibilitv of adjustment
with these extra variable resistances, as de-
scribed in the text.
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ER, BRASS OR ALUMINUM (SEE TEXT FOR DIMENSIONS) o
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Fig. 6—How to make a heat sink for the SCR’s. See text for full details.
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This moves the bias in the direction of
greater conductivity, to overcome the
decreased voltage across R2. High cur-
rents can be reached again and con-
trolled precisely.

Although not an absolute neces-
sity, it is advisable to have some in-
ductance between the SCR’s and the in-
put or output terminal. A choke of 3 or
4 ph is enough. This inductance resists
the sudden current surge when the
SCR’s are fired, and if current is exces-
sive, gives the fuses time to hlow before
the SCR’s are damaged. These current
surges cian be impressive! If the SCR is
triggered at 90°. for instance, the cur-
rent increases instantaneouslv from zero
to peak. Five to 10 turns of wire will be
cnough to limit the surge.

Construction

The pulse circuit can be placed on
a 4 X 4-inch piece of Ys-inch-thick fi-
berboard. R2. the control potentiome-
ter. can be mounted on the front panel.
Keep the pulse board close to the SCR’s
to conserve the pulses.

The SCR’s have to be mounted on
heat sinks. The size of the heat sink and
its fins depends on the characteristics of
the SCR. the application and the heat
sink’s material and construction. Ready-
made heat sinks are relatively cheap.

If you wish to make your own
sinks, use Y&- to Ya-inch-thick copper.
brass or aluminum. (These home-made
heat sinks should not be used with
SCR’s that operate at or near maximum
current for fong periods.) For a 50-amp
SCR. use a piece about 6 X 3V2 inches.
with two fins about 6 X 2V inches.
For a 25-amp SCR. a 4 X 2V%-inch
heat sink with 4 X 2-inch fins is satis-
facrory. In the center of the heat sink,
drill a hole with a diameter slightly
greater than that of the SCR stud. At
one short side of the heat sink piece, at
Y4 inch from the edges. saw out slots 13
or Y4 inch wide, (depending on metal
thickness), halfway through to the other
end (Fig. 6). Then saw slots out of the
fins, lengthwise. ¥ or Y4 inch wide,
starting in the center of onc short side
and stopping at the center

The fins can now be pushed over
the heat-sink piece. and the slot will
mate. Solder or weld the fins to the heat
sink. Paint the whole assembly flat black.
except for a small, circular area around
the hole, where the anode of the SCR
will make contact with the metal.

Mount the SCR with a lockwasher
and nut over its stud. The nut must be
screwed on tightly. otherwise the heat
sink will lose its effectiveness.

The sink. which is at anode poten-
tial, has to be insulated from the chas-
sis. Holes in the chassis underneath will
aid air circulation. The chassis can be
kept small by placing the heat sinks
vertically. END
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Make Your Own Linear-
Scale AC Meters

Ordinary dc meters with rectifiers are more useful than iron-vane

ac jobs in variable ac supplies and such

By JOSEPH H. SUTTON

YOU CAN EASILY MAKE ACCURATE LIN-
ear-scale ac meters from 1-ma dc
meters with the help of a simple trick.
The application shown here is to a varia-
ble transformer box (Fig. 1), where or-
dinary iron-vane meters, unless carelully
shielded, might be disturbed by the
transformer field. (For example, Gen-
eral Radio advertises that, in their simi-
lar transformer box. the meters are
carefully shielded.)

The necessary meter resistors and
diodes are mounted on a clear plastic
platform fastened to the meter termi.
nals. Terminals on the platform are bent
from small solder lugs, attached with
2-56 screws. There are six terminals on
each side, enough for matched pairs or
trios of resistors if required. The plastic
will stand & litle soldering without
melting.

To the Fig. 2 circuit, at points A, B,
attach the current meter calibrating sys-
tem of Fig. 3. Ten volts across the 10
ohm resistor cquals one ampere.

R1 in Fig. 2 is about 200 ohms
(not critical), so R1 plus meter resist-
ance is about 250 ohms. Initially, cali-
brating resistors R2, R3 are pots or

RI-2008

R3

SEE TEXT
Fig. 2—Current transformer and half-wave
rectifier for measuring alternating current.
Connect between A and B in Fig. I.

ohms, R3 about 5,000. Then proceed us
follows:
Step 1. With the Variac, gradually in-
crease current to Y2 ampere. With R2.
keep [-ma meter deflection below half
scale.
Step 2. At V2 ampere current, adjust R2
for half-scale deflection.
Step 3. At 1 ampere current, adjust R3
for full scale deflection.
Step 4. Repeat steps 2 and 3 as neces-
sary.

With your ohmmeter, match the

decade boxes. Set R2 at about 10,000 values of R2, R3 with fixed resistors,
~—O
1
OV
T2 g Ji
I.5A 500 DETAILS ouTPUT
A N QD N SOCKET
o FIG.4 J2
— E
DETAILS IN FIG.2 ?

Fig. I—A variable ac supply using the two metering arrangements described in the text.
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Author's variable transformer box with converted meters.

VOLTMETER
STANDARD

— %
7! 08
20W
nrv T3 A
nry 12-24V/IA
PRI B

Fig. 3—Calibration circuit for Fig. 2.

(Two or three resistors in series or par-
allel will usually be necessary to reach
cxact values.) Then substitute thesc in
the circuit and check for deflection ac-
curacy.

My current meter is set to indicate
I ampere full scale. equal to 10 volts
across the 10-ohm resistor of Fig. 3. R2
is about 7,500 ohms and R3 about 1,300
ohms. The resistors are 1% types, pur-
chased in a “by the pound” deal at a
surplus dealer. Ordinary 10% carbons

C—.02 uf, 400 volts

Chassis—LMB box 8 x 6 x 4 inches

D1, D2, D3-—three 1N34-A diodes

D4—meter rectifier, full-wave (Conant 1101, B-
160 or equivalent)

R1—about 200 ohms

R2, R3—see text

R4—1 ohm. 5 watts (see text)

R5—27,000 ohms, Y watt, 10%, carbon

Tl—variable autotransformer, 1 amp or more
(General Radio Variac 200-B, Superior 10B,
etc.)

T2—small audio output transformer, 3- to 4-ohm
secondary

Two 1-ma dc meters, one with 0-150-voll scale

Red-jewel NE-2H or NE-51H pilot lamp as-
sembly, fuse holder, two output jacks,
standard ac outlet socket, line cord, mis-
cellanecus hardware

MAY, 1965

will do, but with age they drift more
than precision types.

Fig. 4 shows the voltmeter circuit.
The .02-pf capacitor blocks any dc that
might be present in an experimental cir-
cuit connected to the box. The full-
wave meter rectifier is a Conant 1101,
but a Conant B-160 will work as well.
Full-wave rectification had to be used
here because of the .02-uf series ca-
pacitor.

To calibrate the voltmeter, you need
a source of ac voltage and an accurate
voltmeter standard. Connect two 700-
ID
€ =2.02/400V

R2
(SEE TEXT)

Rl 4+ =

2008
I/4 OF D4 IMA DC 1/4 OF D4
R3

Syl

SEE TEXT)
—zr( &

lE
Fig. 4—Voltmeter circuit with full-wave

rectification, 1o he connected hetween points
D and E on Fig. 1.
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Inside the variable transformer box.

ohm, [0-watt resistors in series across the
150 volis to give you a 75-volt center tap
for midrange measurements. At 75 volts,
adjust R2 for half-scale deflection, then
adjust R3 for full scale at 150 volts (or
for whatever your full-scale reading may
be). (In my box, R3 is about 2,000 ohms
and R2 is around 120,000 ohms to indi-
cate 150 volts.) Since each adjustment
allects the other, go back and adjust
again till you read exactly 75 volis at half
scale and 150 volts at full scale. Then
measure R2 and R3 and substitute fixed
resistors.

To mark that the meters now indi-
cate ac volts and current, I stuck black
decals to the ourside of the meter glass.
The effect is just as good as if the face
were changed. and there is no risk of
damaging face or pointer. In cementing
the decals, use lacquer thinner spar-
ingly.

Ourput can be taken either from
the Amphenol 78-1M tip jacks J! and
J2 (lower right corner of panel) or the
standard ac outlet (lower left ccrner).
Note that the on-off switch disconnects
both sides of the ac line, an important
safety feature when working with an
autotransformer.

A larger variable transformer than
my T1 can of course be used, if it will
fit in the box. Two !-ohm resistors can
be paralleled across T2 to handle the
larger current. END
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Too Busy To Build Heathkit Test Gear?

NOW 10 OF THE FAMOUS HEATHKIT
TEST INGSTRUMENTS ARE AVAILABLE
IN KIT OR ASSEMBLED FORM...

EITHER WAY, STILL YOUR BEST BUY!

Acclaimed By Technicians In All Fields! Technicians in virtually every area of the servicing
educational, industrial, and research & development fields rely on Heathkit test gear for a mul-
titude of applications. They respect Heathkit equipment for its superlative quality, versatile
performance, and long, dependable life . . . at the lowest possible cost! Many have requested
factory-assembled versions. As a result, we now offer this selection of 10 instrument favorites.
Join the thousands who put their confidence in Heath . . . choose your favorite Heathkit Test
Instruments now, kit or assembled!

'l| VACUUM TUBE VOLTMETERS!
.

Kit
$24°°
Assembled

53975

®

Low-Cost VTVM, Kit IM-11...$24.95, Assembled IMW-11...$39.95 Single
AC/Ohms/DC probe; 7 AC/DC/Ohms ranges; 1% precision resistors for high
accuracy: frequency response = 1 db from 25 cps to 1 mc; voltage doubler rectifier;
414" 200 UA mcter. 5 bs.

Deluxe “Service Bench” VIVM, Kit IM-13...$32.95, Assembled IMW-13. ..
$49.95 7 AC/DC/Ohms ranges: measures AC volts (RMS), DC volts, resistance
& db; separate 1.5 & 5 volt AC scales: gimbal mount for bench, shelf or wall; 6”
200 UA meter; single AC/Ohms/DC probe. 7 Ibs.

Kit
e 95
=0 $32 Laboratory AC VTVM, Kit IM-21 ... $33.95, Assecmbled IMW-21 ... $52.95
SR 10 voltage ranges—0.01 to 300 volts RMS full scale; frequency response =1 db

from 10 cps to 500 kc; 10 megohm input impedance; calibrated db scale for audio
measurements. 5 Ibs.

5499

METER TEST PROBES!

@) Etched Circuit RF Probe, Kit 309-C...$3.50, Assembled 309W-C...$4.50
Use with any 11 megohm VTVM for RF measure up to 250 mc. 1 lb.

30,000 V. DC High Voltage Probe, Kit 336...$%4.50, Assembled 336W...

g

et $5.50 Provides multiplication factor of 100 on DC ranges of any 11 megohm
$59°95 VTVM. 1 Ib.

WIDE-BAND 5" OSCILLOSCOPE!

Extra-Duty Wide-Band 5” Oscilloscope, Kit 10-12...$76.95, Assembled
IOW-12...%$126.95 Full 5 mc bandwidth for color TV servicing; Heath patented
sweep circuit 10 c¢ps to 500 kc; push-pull vertical & horizontal amplifiers; positive
trace position controls. 24 Ibs.

$76°° SCOPE TEST PROBES!

AssEmbled Scope Demodulator Probe, Kit 337-C...$3.50, Assembled 337W-C...$4.50
$1 2695 Use in radio & TV servicing to check distortion & presence of modulation. Voltage
limits, 30 v. RMS, 500 v. DC. 1 Ib.

Low-Capacitance Oscilloscope Probe, Kit PK-1...%4.95 Minimizes loss of
gain, circuit loading or distortion due to overloading of scope input. Includes as-
sortment of connectors to match most scope terminals. 1 1b.
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...Then Buy Them Asgsembled!

GENERATORS!

Kit (1) RF Signal Generator, Kit 1G-102...$27.95, Assembled IGW-102...$54.95
$2795 Covers 100 kc to 220 mc in 6 bands; large, accurately calibrated dial scales;
modulated or unmodulated RF output; 400 cps signal for audio tests. 6 lbs.

Assembied

$54°5
Switch-Selected Audio Frequency Generator, Kit 1G-72...$41.95, Assembled
) IGW-72...564.95 Produces near-perfect sine waves; switch-selected output fre-
Kit quencies—10 cps to 100 kc; tess than .1 or 1% distortion—20 to 20,000 cps; panel
$4'| 95 metered output is calibrated in volts & db; output level & frequency accurate to
within +5%. 9 Ibs.
Assembled

5645

CAPACITOR CHECKER!

Low Cost Capacitor Checker, Kit IT-11...%$29.95, Assembled ITW-11...
$49.95 Test all capacitor types; low-bridge voliage for testing miniature electrolyt-
ics; 16 leakage test voltages; direct reading scales; measures resistance from 5 ohms
to SO megohms; measures capacitance from 10 uuf to 1000 mfd; measures “L”,
“C”, or “R” with external standard. 9 Ibs.

POWER SUPPLIES!

“Solid-State” Regulated DC Power Supply, Kit IP-20...%72.95, Assembled
IPW-20...$114.95 50 MA, 150 MA, 500 MA & 1.5 A current ranges; 5, 15,
50 v. DC voltage ranges; filtered output for less than 150 uv ripple; adjustable
current limiter, 30 to 100% on each range. 16 lbs.

Variable-Voltage Regulated Power Supply, Kit IP-32...$56.95, Assembled
IPW-32...%84.95 Furnishes B+, bias & filament voltages; DC output variable
from 0 to 400 volts; separate panel meters for voltage & current; output terminals
isolated for safe AC/DC work. 17 Ibs.

Assemrbl2d

(N) “Low-Ripple” Battery Eliminator, Kit IP-12. ..$47.50, Assembled IPW-12. ..
$59.95 Switch selection of 6 or 12 V. DC power; special filter circuit holds AC
ripple to less than 0.3%; metered output voltage & current; doubles as a battery
charger. 21 [bs.

Assembled

55975

...Buy Now—Use This Order Blank . .. l

HEATH COMPANY, Dept. 20-5, Benton Harbor, Michigan 49023
In Canada: Daystrom, Ltd., Cooksville, Ontario

Q 7] Please send FREE 1965 Heathkit Catalog. [
Model Description Weight Price }
HEATHKIT 1565 108 colorful pages SHIP ViA: }
» packed with over 250
o Ei Heathkits, including [ Porcel Post i
- complete test instru- [J Express Collect [
ment line! Over 250 [] Freight
ways to have fun & [] 20% Included, C.0.D. | Name : |
save up to 50%! Use 0] Best Wa {Please Print) I
this coupon & send for v Address
your FREE 1965 Heath- g N E '
kit catalog now! City State. Zio |
All prices & specifications subject to change without notice. TE-135 I
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EQUIPMENT REPORT

Slide Rule for Electronics

THERE MUST BE THOUSANDS OF PEOPLE
in electronics who have never had the
marvelous adventure of calculating
problems with a slide rule; other thou-
sands have had to content themselves
with a slide rule not specifically designed
for electronics. For both groups, the
new model N-515-T rule designed and
marketed by Cleveland Institute of Elec-
tronics and built for them by Pickett will
open a whole new era of quick calcula-
tions.

Even if you have never had a slide
rule in your hand before, the 108-page
manual that is included takes you by the
hand and leads you from simple calcula-
tions right through resonance and re-
actance problems with hardly a hitch. If
you already use a slide rule, you’ll find
the book a first-rate refresher course.
And it explains in detail the shortcuts
built into this new rule.

On the front of the rule you'll find
the regular slide-rule scales: A, B,C, D,
CL S, T, L and Ln; but there is also
an H scale and a 27 scale as well as
markings on the other scales such as
X., Xe, { (for frequency), to make i
easy to select the correct scales.

One big benetit of the new rule is
the “Decimal Point Locator” (DPL) on
the reverse side. Here you can find ex-
actly where the decimal point should be,
and get a rough calculation of the an-
swer to any reactance Or resonance
problem. This not only saves a lot of
time but greatly reduces the chance for
error as compared to finding the deci-
mal point in the usual manner. For ex-
ample. vou can find that a 500-pf ca-
pacitor has a reactance of between 100
and 200 ohms at 2 mc in a matter of
seconds with the DPL. This is accurate
enough for many calculations, but when
you need to be more precise, simply
turn the rule over, set the frequency on
the 2= scale and the capacitance on the
C. (which is the normal CI) scale and
read 159 ohms on the C scale using the
X.. (usual D) as index.

As another example, you can find
from the DPL that the reactance of a
200-ph choke is about 500 ohms at 455
kc. For greater precision, again turn the
rule over, set the frequency 455 on the
27 scale, move the slide under the hair-
line to 200 on the Ly (CI) scale and
read 573 ohms under the X, (C) index
on the D scale.

In both these problems we know
nearly what the answer is by reading it

60

approximately on the DPL. This tells
us that the answer to the first problem
is not 15.9 ohms nor 1,590 ohms but
159, and that the answer to the last
problem is not 57.3 nor 5,730 but 573
ohms. (Decimal points must normally
be placed by using pencil and paper and
rough calculations, with an ordinary slide
rule.)

If, for example, you nced to know
what inductance would have 300 ohms
reactance at 100 mc, just set the X, in-
dicator 1o 300, the hairline to 100 mc
and read 0.5 ph from the ph scale, or
you could find that a capacitance of 5
pf would have 300 ohms reactance at
100 mc, etc.

With the DPL you can make quick
approximations of resonance. You could
find, for example, that a 200-pf capaci-
tor and a 500-ph coil resonate near
500 kc. Reading from the front of the
rule, on the H scale. shows that the ac-
tual frequency is 504 kc. Here again you
can solve for any unknown; if you know
frequency and capacitance, you can
solve for L; if you know frequency and
inductance, you can solve for C, or if
you know frequency only, you can solve
for the L-C product, etc.

In addition to the Decimal Point
Locator on the reverse side of the rule,
there are more than 60 of the most-used

www-americanradiohistorv com

electronics formulas and conversion fac-
tors—Ohm’s law for dc circuits, Ohm’s
law for ac circuits, frequency and wave-
length, reactance, resonance, decibels,
power factor, transformer impedance
ratios, parallel resistances, series and par-
allel impedances, coupled inductance,
efficiency, temperature C to F and F 10
C and Kelvin, effective-to-average and
effective-to-pecak voltages, feet to meters,
meters to miles. horsepower to watts, Q
and many others.

The rule has all scales necessary for
performing trigonometric functions and
more than 30 pages of the instruction
book are devoted to solving such prob-
lems. These examples are very helpful
to users unfamiliar with slide rules.

The rule is all-aluminum, with ad-
justable slide tension, and comes in a
handsome stitched leather case with a
thick plastic insert to protect the rule.
Every rule comes with a free four-lesson
course that will be graded by instructors
at CIE if you wish.

I introduced this rule to a group
of high-school students studying elec-
tronics and struggling through various
reactance and resonance problems. After
a short course of instruction on the rule
they really “came to life” and began
solving all sorts of electronics problems
for the sheer fun of it.—Wayne Lemons
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The Schober TR-2
Transistor Power Amplifier
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A COMMERCIALLY AVAILABLE MONO-
phonic amplifier is a rare beast today.
And a rransistor mono amplifier? In hi-
fi, the word transistor has become linked
forever with stereo!

Well, here’s a transistor mono-
phonic power amplifier—and one of the
most unusual pieces of audio equip-
ment I've secen. The Schober TR-2 is
very nearly a black-box power ampli-
fier. It will put out at least 40 watts into
8 ohms anywhere between 20 and 15,-
000 cycles seemingly forever. with a
harmonic distortion well under 1%
(verified). Though it is not much small-
er than a comparable (ube amplifier, it
is certainly lighter (no output trans-
former) and far, far cooler.

The most unusual feature of the
Schober TR-2 is its “cooling system.”
Instead of the large, finned heat sinks
that are almost universally used with
power transistors, this amplifier has a
chassis of unusually thick aluminum.
The six power transistors (four output,
one driver and a regulator) are mount-
ed necar the edges of the chassis top in
two rows of three, with five round % -in.
holes in a row between them. Inside the

perforated cage is a small fan (see the
photo) which draws air through holes
in the chassis bottom plate, up around
internal components, up through the
five big holes near the power transis-
tors, and out. A simple sort of forced-
air cooling, in which the convection of a
large volume of moving air replaces the
cooling-by-radiation of heat sinks.

A bonus of the heavy aluminum
chassis is its rigidity—an important
thing with a big power transformer.

A sign of the versatility of the
TR-2 is the fact that it has both a “vol-
ume” control and a “sensitivity” con-
rrol. The first is a potentiometer at the
input jack, fitted with a knob. The sec-
ond is a rheostat in series between the
emitter-follower input stage and the
next stage. The sensitivity control is a
level-set that makes it possible to set the
full-power sensitivity of the TR-2 any-
where from .05 to 0.8 voli, giving the
volume control a useful range.

To those who worry about the deli-
cacy and temperament of transistor am-
plifiers—forget it (at least with this
one). Neither running it at full power
(even at high frequencies) nor shorting
the owiput terminals will harm it. At
most, the resettable circuit breaker will
pop open. The only caution is this,
quoted from the instruction sheet: “If
the amplifier has been operated at a
very high power level for a . time
sufficient to make the chassis feel quite
warm or even hot, you must avoid
shorting the output . . .”

The major secret of this reliability
is a 0.3-ohm 10-watt resistor in series
with the speaker terminals, plus a bit of
negative current feedback to the driver

stage. A short across the output ter- |

minals is now not a dead short on the
power supply through the transistors
(which would destroy them in an in-
stant), but a “0.3-ohm short” (plus the
0.24-ohm current-feedback resistor).
That small resistance is enough to keep
the transistors from being hit with full
current at full voltage in case of a
shorted output, and the increased signal
current increases the negative feedback

Shot through cage shows cooling fan.

MAY, 1965
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YOU CANT AFFORD
T0 BE WITHOUT
THIS MONEY-SAVING,
TIME-SAVING GUIDE

. Over
50,000
technicians
purchased
the
original
edition
of this.
“popular
classic” . ..
the most
complete

reference
book ever
assembled.

:

Revised Edition

by Alfred A. Ghirardi
and Jess E. Dines

NOW! Completely Revised...
the one book you'll need in 1965.

Tiis NEW, up-to-the-minute edition is indispen-
sable for you and every other practicing radio
and TV service technician who wants and needs
to improve his knowledge of the latest advances
in the field (color television, tuners, transistors).
This money-saving. time-saving guide covers a
wider range of electronic subjects than any other
book of its kind!

EASY TO USE IN
556 FACT-PACKED PAGES

Contains over 300 carefully selected illustrations,
schematics and diagrams. Gives fast. accurate
answers that make YOU the authority. Chapter
summuaries clarify, simplify . . . even includes
well-thought-out problems and answers to test
your skills and improve your knowledge.

TEN-DAY FREE
TRIAL OFFER

Here's how to order
your copy of Rabpio
AND TELEVISION RE-
CEIVER CIRCUITRY AND
OPERATION today!
Priced at only $10.00,
you may examine this

More than a
""cookbook,”
this valuable
book covers:

Modern radio and
television AM and
FM receivers

e desanand | book Tor ten Tl duys
receiver components W“hq“t Ob“ga“onf

l B Newest television Just fill out and mail
I the coupon below,

W Color television | right now. ]f._VOLl ang
B High-efficiency | not fully satisfied in
- every way, you may

| w return the book and

Transistors g
L | owe nothing.

LL OUT! MAIL TODAY

HOLT, RINEHART AND WINSTON, INC.
P.0. BOX 2334, Grand Central Station, New York 10017

Please rush my copy of Rapio aNp TELEVISION I
RECEIVER CIRCUITRY AND OPERATION, Revised Edi- I
tion by Alfred A. Ghirardi and Jess E. Dines

(2483253) for 10-day FREE EXAMINATION. If I
I decide to keep it, | will send you $10.00 plus

postage. RE-1 I
Name . — S I

(pTease print)

Address

City _ E—

GUARANTEE: If you are not completely satisfied,
return book within [0 days and owe nothing.

_State_ Zip.

SAVE: Send check with order and we pay postage. Same
l 10-day return privilege, with money promptly refunded.
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Sererumplfing

Low boy suffering from sickly bass re-
sponse and anguished highs? Rejuvenate
it economically with a Triad wide-range,
shielded SX-series replacement output.
There are 8 of them, all neatly packaged
into cases just 2% inches high. Single-
ended, push-pull or Williamson circuit,
4-8-16 ohm secondaries, plus or minus 2
db at 20 to 20,000 cycles, high open
circuit inductance, low leakage, finest
materials, baked varnished finish. And
the prices are very right for this kind
of performance. For sound doctoring of
the highest professional caliber, pre-
scribe Triad SX output transformers for
those long-suffering, low-profile patients.
Write for complete details: Triad Dis-
tributor Division, 305 North Briant
Street. Huntington, Indiana.

TRIAD R

Free Catalog for General Practitioners —
Triad Replacement Catalog TV 65 is
also yours for the asking. Complete list-
ing of audios, yokes, filters, flybacks,
powers, many others. Your personal
reference to the finest, most comprehen- |
sive line of replacement transformers.

-

-

TRIAD DISTRIBUTOR DIVISION

DIVISION OF LITTON INDUSTRIES m
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SPECIFICATIONS

(All specifications are the manufacturer's)

Power response: 40 watts =1.5 db from 20 to
30,000 cycles

Rated power: 40 watts (into 8 ohms)

Harmonic distortion: less than 0.75% from 20
to 20.000 cycles at 40 watts output

Intermodulation: 1.4% at 40 watts equiv. sine-
wave power, using 60 and 7,000 cycles
mixed 4:1

Hum & noise: 83 db below 40 watts

Input impedance: approximately 100,000 ohms

Sensitivity: .05 volt rms for 40 watts output at
extreme clockwise setting of sensitivity con-
trotl

Dimensions: 111 (incl. mounting flanges) x 5%
x 7% in.

Weight: 13 1b

Price: $75.90, kit, including Fed. excise tax

to the driver, cutting the drive power to
the output transistors.

The circuit is basically a slight vari-
ation on the popular RCA-developed
“totem-pole”  single-ended  push-pull
class-B scheme, with four 2N2147
transistors driven by a 2N2148 through
a split-secondary driver transformer.
The supply to the driver and all pre-
vious stages is regulated.

Though 1 didn’t build the Kit, a
study of the instructions and of the am-
plifier itself shows no pitfalls even for

Western Reserve 300

the first-time novice. The instruction
booklet contains excellently written ma-
terial on basic construction and tool-
handling techniques that might be valu-
able even to seasoned kit builders. Most
of the pigtail components are mounted
on an etched circuit board with num-
bered holes. Almost anyone should be
able to finish the job in 4 to 5 hours.
What can you use it for? The
Schober people are makers of electronic
organs; hence a major application of
the TR-2 is to supplement or replace the
small amplifiers in their lower-priced
organs, or to extend large organ sys-
tems where multiple-speaker installa-
tions are desired. But because of its ex-
cellent performance and versatility, it
should be useful as a recording or
broadcast monitor amplifier, a utility
power amplifier for labs and service
shops, or as a driver for a center-chan-
nel speaker in three-channel stereo.
And let’s not forget the man who just
isn’t interested in sterco, has no use for
two channels and simply wants 40 to 50
watts of clean, reliable power to feed to
his one speaker.—Peter E. Sutheim

Digital Passive Scaler

WHAT 1S A “DIGITAL PASSIVE SCALER”?
This unit, built by Western Reserve
Electronics of Cleveland, Ohio, is a
beautifully constructed volt-ohmmeter
of high accuracy. It has both regular
meter readout and digital readout from
manually operated number drums. “Pas-
sive” in its name indicates that the in-
strument requires no external power for
operation.

A front-panel switch labeled SEARCH

www americanradiohistorv com

MODE is for normal vom readings with
the meter. When this switch is moved to
DIGITAL MODE, the meter is used only to
indicate a null. The number drums are
rotated until the meter reaches its “tar-
get” area. On voltage readings this tar-
get areca is at the center scale of the
meter, on ohms measurements it is at
the left or “0” side of the meter.

In search mode, the meter is used
the same as any 10,000-ohm-per-volt

RADIO-ELECTRONICS
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LIVE BETTER ELECTRONICALLY with LAFAYETTE RADIO ELECTRONICS

HI-FI AND CB EQUIPMENT Headquarters

NEW! LAFAYETTE 70-WATT COMPLETE
AM-FM STEREO RECEIVER

Just Add Speakers and Enjoy FM, FM Stereo
and High-Quality AM Reception

m A powerful 70-Watt Amplifier plus Complete Preampli-
fier Contro! Facilities plus a Standard AM Tuner plus a
sensitive FM Tuner plus an FM Stereo Tuner—all on One
Compact chassis = Amazing FM “Stereo Search” Circuit
Signals Presence of Stereo Broadcasts = Tuned Nuvistor
“Front End” provides Greater Sensitivity, Lower Noise
® Bar-Type Tuning Indicator for AM and FM = Variable
AFC Control ® Imported

1 adaptable to " DYNAMIC
stereo playback MICROPHONE

THE WIDELY ACCLAIMED LAFAYETTE
RK-137A TAPE RECORDER

FEATURING — TRACK STEREO PLAYBACK}
~ TRACK MONAURAL RECORD PLAYBACK

With Electronic Track Selector
Switch, VU Recording Level
Meter and Pause Switch For [nstant Editing

Includes Lightweight carrying case, dynamic mic-
rophone, output cable, 7 inch empty tape reel.

e Two Speeds—33 & 7Y% ips e Pause Lever Provides
Instant Stop for Editing e Record—Erase Safety Switch
e Fast, Rugged Shift Lever Control e Extension Speaker
Jack e High Impedance Monitoring Jack e VU Meter
Recording Leve! Indicator e Electronic Track Selector
Switch e Specially Designed Heavy-Duty 6x4” PM
Speaker e Separate Erase and Record Heads e Imported

L

e
LTI S
:

“atifll]]
Wiy

= o

Y 30usich VoLume

. Quiet . . . Powerful!

NEW! LAFAYETTE SOLID-STATE
DUAL CONVERSION 5-WATT
CB TRANSCEIVER

With Authentic Mechanical Filter
» Only 3" high—fits easily in any car
v~ Special multi-stage noise limiting circuit ends probiem
of mobile noise
v The same output as the most powerful tube unit yet
uses only 1/50th of the battery power
The Perfect Unit For Mobile!
e 12 Crystal Transmit and Receive Positions e 23 Chan-
ne! Tunable Receiver With Spotting Switch e 3-Stage
Transmitter Rated For Full Legal Power e Dual Conver-
sion Receiver with 5/10 uV Sensitivity e Multi-Stage
Automatic Noise Limiting Circuit e Rugged Silicon Mesa
Transistors e Compact—3”Hx11%;"Wx6')4"D e 12v DC
Mobile Operation (Negative or Positive ground) e 117V
AC operation when used with Matching Solid-State AC
Power Supply (Optional at $16.95)

TV SABAN PE O RSN Ny, Ol

NEW! LAFAYETTE 23-CHANNEL
5-WATT CB TRANSCEIVER

Double Side Band Full Carrier -
1~ 17-Tube Perf ith 13 Tub puinpdyanced
-Tube Performance wi ubes |« . "
+~ Low Noise Nuvistor “Front End” Ra'&ge BPOSt
»~ 5 Double-Tuned If Transformers ircuit

4~ Meets All FCC Requirements

o Frequency Synthesized Circuit Provides 23 Crystal-Con-
trolled Transmit & Receive Channels—No Extra Crystals
to Buy e Continuous One-Control Channel Tuning e Full
5-Watt Input e Push-To-Talk Microphone & Electronic
Switching e Dual Conversion Receiver With 3/10 uv
Sensitivity e Delta Tuning Offers “Fine Tuning” of
-+25Kc on Receive e Illuminated “S" and RF Output
Meter e Variable Squelch, Variable Noise Limiter, AGC
e Built-in 117V AC & 12V DC Power Supply e ‘“Vari-
Tilt” Mounting Bracket for Easy Mobile Installation e
Plug-in Facilities For Lafayette Selective Call Unit

LAFAYETTE &35
e -4 ox 1

| Sygsset, L., N.Y. 11791 :
RADIO EI‘ECTRONICS l Send me the FREE 1965 Lafayette Catalog 650 l

1965 CATALOG NO 650 51 6 PAG ES' B Os. enclosed; send Me ...
. (Prices do not include shipping charges). l
See The Largest Selection in Our 44-Year History I 1
e Stereco HiFi — Famous Brands plus e Radio’s, TV's and Accessories I INAMIE. oot s ]
Lafayettes own Tap-Rated Compenents o P.A. Equipment; Intercoms AQATESS. ..o e i

e (itizens Band Equipment o Test Equipment e Optical Goods | Stat 7

o Tape Recorders o Ham Gear o Auto Accessories e Musical Instruments g CitY-ooon Bes A i ]
S I T T I T WS R W T T S R W e e

MAY, 1965
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BUILD - IT-YOURSELFERS'

Don’t miss these outstanding

BONUS ARTICLES

TRaNS i 0TON YOLTRETER T

$25 Transistor
Voltmeter!

Author Victor Laughter
tells how to build highly
practical, stable “tvm” with
200,00 ohm-per-volt input,
resistance and maximum
full-scale sensitivity of 1
volt. Ideal [or (ransistor
circuitry measurements.
Costs only $20 10 $25

to build.

Easy-to-build
Muscle Stimulator...

Uses single transistor,
powered by flashlight
batteries. Long prescribed
in physiotherapy, electronic
muscle stimulation has
called for high-priced
equipment. Read how you
can build this low-cost
stimulator at home.

Worth many times the cost of your

June RADIO-ELECTRONICS
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EQUIPMENT REPORT continued

meter. In the digital mode, the range
switch is used normally; turning it moves
the decimal point to the proper position
for digital readout. The drums are then
rotated with thumb wheels until the
meter pointer exactly centers on target.
The exact voltage or resistance is then
read from the number drums.

The 1% accuracy of the digital
readout on all ranges makes the Digital
Passive Scaler suitable for many calibra-
tion applications in shop or factory. In
fact, I found that my sample meter was
within ¥2 % of any reading compared to
a laboratory standard voltage source, ex-
cept on the 100-volt range, where it was
within 34 % . In other words. more than
enough accuracy for all but extremely
demanding applications.

Other interesting features are built
into this professional instrument. A
solid-state meter protection circuit is
used but, in addition, a sensitive relay
disconnects the negative input lead on
overloads. If you are reading 85 volts
on the 100-volt range and inadvertently
switch to the 10-volt range, the relay
will open the test lead circuit. A red but-
ton on the front panel is used for reset.
The 1.5-volt ohmmeter battery is “bor-
rowed” to energize the relay coil during
the reset function.

This instrument should be ideal
where high accuracy. long-term stability
and ruggedness, as well as professional
appearance, are important.

The ohmmeter in the scarch mode
and on any of the first four ranges (X1,
10, 100 or 1,000) has on the test leads
less than the threshold voltage of silicon
semiconductors, so that resistance meas-
urements can be taken with no shunting
error in circuits containing these de-
vices. Voltage on any ohmmeter range
is small and the current is limited, so
that there is no possibility of damage to
semiconductors of any Kkind.

Voltmeter ranges are from 0.1 to
1,000 volts. ac or dc. Current can be
measured from 10 pa to 10 amperes dc,
resistances from ! ohm to I megohm.
(In the search mode. resistance down to
0.2 ohm can be read without trouble.)

Owning the Digital Passive Scaler
is comparable to having a good Wheat-
stone bridge and vom in one package.
The instruction book, which is perma-
nently fixed inside the lid, is one of the
best written and most detailed I've come
across in a long time. Also housed in the
lid of the fiberglass case is an accessorics
panel for storing test-lead terminations.

It is a nice instrument, one that
should find its way into many profes-
sional service and industrial applications.
—Wayne Lemouns.

Western Reserve Electronics, Inc.,
12430 Euclid Ave., Cleveland, Ohio
44106. $350. END
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NEW SEMI-
CONDUCTORS
AND TUBES

SUBMINIATURE REFERENCE TUBES v

A line of subminiature voltage
reference tubes with extremely close
tolerances and a low temperature co-
efticient has been released by Signalite,
Inc. The tubes’ working voltage is in
the vicinity of 83 volts, depending on
the particular type.

Life expectancy for all lamps in the
series is 30,000 hours continuous opera-

tion. Operating temperature range is
— 55°to0 90° C.

Maximum current is specified as
the point at which there will be less
than 1 volt change from the reference
voltage. One type in the 82-volt series,
the Z82R7, handles up to 7 ma; the
Z82R10, up to 10, etc. In the “10%,
there is less than i-volt change between
0.3 and !0 ma, and less than 0.2 volt
from 0.35 to 7 ma.

Breakdown voltages vary from 100

UHF REPLACEMENT TRANSISTOR

A universal replacement germani- |
um p-n-p epitaxial transistor called the |

TV1000 has been announced by Semi-
tronics Corp. It is an exact replacement,
according to the manufacturer, for
front-end and mixer/oscillator transis-
tors in Blonder-Tongue, Jerrold, JFD
Finco, Alliance, Channel Master, Wine-
gard, Gavin and other TV antenna
boosters and master antenna systems. It
is said to be equally applicable in TV
cameras, video amplifiers and CB and
ham equipment.

The TVI000 has a straight-line
four-lead design (“straight-line” refers
to the fact that its four leads are all in
a straight line). Leads are gold-plated.
Dealer net price is just under $3.

v’

In February’s“column we intro-
duced Raytheon’s Mho-Amp, a two-
stage amplifier with a high-impedance
field-effect transistor input, all packaged
in a single TO-5 transistor case. The de-
vice's input impedance is greater than |
billion megohms (really) and has 150
db gain.

We mentioned that although it was
not, of course, intended as an audio
amplifier (its price is up around $100),
it was being demonstrated in that ca-
pacity, producing 1 watt of audio at
less than 5% distortion. We thought
you might be interested in seeing the
circuit—unusual in many ways. It is no
more complex, certainly, than a two-
tube phono amplifier, especially since it
has separate volume, bass and treble
controls.

The circuit shown here requires
400 mv (0.4 volt) across 2 megohms
for full output.

For those of you who have money
to burn and want to buy an RM3036

MORE ON THE MHO-AMP
7z 3

Mho-Amp and try the circuit, one word |

of caution: spend an extra few bucks
and buy a 10- or 15-watt isolation
transformer. Transformerless circuits

to 107 (dc), depending on type. can be dangerous. END
RM3036 107V /90MA M
R5 6 +lc7 R 100
XTAL IK/I0W 25047350V T 50 2w
PICKUP 1 350V
R
VOLUME C!
2 100V AC
{APPROX)

QUTPUT =
TRANS [

TERMINALS -
|- EMITTER

2= GATE

3= COLLECTOR

90 =
& CASE
BOTTOM VIEW

1965

MAY,

Circuit of Mho-amp amplifier. Symbol
is Raytheon's; device has what amounts
10 2 stages even though symbol does
not show then.

www americanradiohistorv.com

more j0bs =
more profits

ADVANCED
SERVICING
TECHNIQUES

— NEW EDITION

T e L
‘Oc.u‘

Vol. 1 — Fast Servicing Methods For Color,
Transistor, B&W TV

The latest industry-approved servicing techniques
for every phase of color and black-and-white tele-
vision, including transistor and sub-miniature sets,
are completely covered. Related functional sections
are analyzed and troubleshooting methods dis-
cussed.

298 pp., ilus., 8Y2 X 11 ..o $8.25

Vol. 2 — Raise Profits By Repairing Home
Audio Sets

Written to expand the skills and profits of practic-
ing technicians. Includes, maintenznce, repair,
and troubleshooting for home audic equipment:
stereo amplifiers and tuners, record changers, tape
recorders, and home intercom systems,

192 pp., illus., 8%2 X 11 ..., $5.95

FREE 10-DAY APPROVAL — SEND NO MONEY

JOHN F. RIDER PUBLISHING, INC.
116 West 14th Street, New York, N.Y. 10011

Please send me:

[ Advanced Servicing Techniques, Vol. 1-$8.25
[ Advanced Servicing Techniques, Vol, 2-$5.95
[J 1965 Rider Catalog — Free

Name

Address

City State Zip
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SOMEONE SHOULD DEVELOP AN EASY WAY
TO LEARN ELECTRONICS AT HOME

~ RCA INSTITUTES DID!

Here is a whole new approach to learning
electronics at home! RCA Institutes,

one of the nations’ largest schools devoted
to electronics, has developed a faster, i
easier way for you to gain the skills and :
the knowledge you need for the career g
of your choice. Here for the first time, is a r
student-proved, scientifically designed way

to learn. If you have had any doubts in

the past about home training in electronics

—if you have hesitated because you thought
you might not be able to keep up—or that (
electronics was too complicated to learn— 5
here is your answer! Read how
RCA Institutes has revolutionized

Sl

its entire home training ideas! %
/4 ¥
g %Zg P
S
b =3 Rk I SN
S N
66 RADIO-ELECTRONICS
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NEW CAREER PROGRAMS
BEGIN WITH “AUTOTEXT" INSTRUCTION METHOD!

Start to learn the field of your choice immediately!

No previous training or experience in electronics needed!

With this new revolutionized method of
home training you pick the career of
your choice—and RCA Institutes trains
you for it. RCA’s Career Programs assure
you that everything you learn will help
you go directly to the field that you have
chosen! No wasted time learning things
you'll never use on the job! The Career
Program you choose is especially de-
signed to get you into that career in the
fastest, easiest possible way!

And each Career Program starts with
the amazing “AUTOTEXT" Programmed
Instruction Method—the new, faster way
tolearn that's aimost automatic! “AUTO-
TEXT"” helps even those who have had
trouble with conventional home training
methods in the past. This is the “Space
Age’" way to learn everything you need
to know with the least amount of time
and effort.

CHOOSE A CAREER PROGRAM NOW
Your next stop may be the job of your
choice. Each one of these RCA Institutes
Career Programs is a complete unit, It
contains the know-how you need to step
into a profitable career. Here are the
names of the programs and the kinds of
jobs they train you for. Which one is
for you?

Television Servicing. Prepares you for a
career as a TV Technician/Serviceman;
Master Antenna Systems Technician; TV
Laboratory Technician; Educational TV
Technician.

FCC License Preparation. For those who
want to become TV Station Engineers,
Communications Laboratory Techni-
cians, or Field Engineers.

Automation Electronics. Gets you ready
to be an Automation Electronics Tech-
nician; Manufacturer’'s Representative;
Industrial Electronics Technician.
Automatic Controls. Prepares you to be
an Automatic Controls Electronics Tech-
nician; Industrial Laboratory Technician;
Maintenance Technician; Field Engineer.
Digital Techniques. For a career as a
Digital Techniques Electronics Techni-
cian; Industrial Electronics Technician;
Industrial Laboratory Technician.

MAY, 1965

Telecommunications. For a job as TV Sta-
tion Engineer, Mobile Communications
Technician, Marine Radio Technician,
Industrial Electronics. For jobs as In-
dustrial Electronics Technicians; Field
Engineers; Maintenance Technicians; In-
dustrial Laboratory Technicians.
Nuclear Instrumentation. For those who
want careers as Nuclear Instrumentation
Electronics Technicians; Industrial Lab-
oratory Technicians; Industrial Electron-
ics Technicians.

Solid State Electronics. Bacome a spe-
cialist in the Semiconductor Field.
Electronics Drafting. Junior Draftsman,
Junior Technical Illustrator; Parts In-
spector; Design Draftsman Trainee
Chartist.

SEPARATE COURSES

In addition, in order to meet specific
needs, RCA Institutes offers a wide va-
riety of separate courses which may be
taken independently of the Career Pro-
grams, on all subjects from Electronics
Fundamentals to Computer Program-
ming. Complete information will be sent
with your other materials.

LIBERAL TUITION PLAN

RCA offers you a unique Liberal Tuition
Plan—your most economical way to
learn. You pay for lessons only as you
order them. No long term contracts. If
you wish to stop your training for any
reason, you may do so and not owe one
cent until you resume the course.

VALUABLE EQUIPMENT

You receive valuable equipment to keep
and use on the job—and you never have
to take apart one piece to build another.
New — Programmed Electronics Bread-
board. You now will receive a scien-
tifically. programmed electronic bread-

www americanradiohistorv com

board with your study material. This
breadboard provides limitless experi-
mentation with basic electrical and elec-
tronic circuits involving vacuum tubes
and transistors and includes the con-
struction of a working signal generator
and superheterodyne AM Receiver.

Bonus From RCA—Multimeter and
Oscilloscope Kits. At no additional cost,
you will receive with every RCA Institutes
Career Program the instruments and kit
material you need to build a multimeter
and oscilloscope. The inclusion of both
these kits is an RCA extra.

CLASSROOM TRAINING

ALSO AVAILABLE

RCA Institutes maintains one of the larg-
est schools of its kind in New York City
where classroom and laboratory train-
ing is available in day or evening ses-
sions. You may be admitted without any
previous technical training; preparatory
courses are available if you haven’t com-
pleted high school. Coeducational class-
es start four times a year.

FREE PLACEMENT SERVICE

In recent years, 9 out of 10 Resident
School students who used the Free
Placement Service had their jobs waiting
for them when they graduated. And
many of these jobs were with top com-
panies in the field—such as IBM, Bell
Telephone Labs, General Electric, ‘RCA,
and radio and TV stations and other
communications systems throughout
the world.

SEND ATTACHED POSTAGE PAID CARD
FOR COMPLETE INFORMATION, NO OB-
LIGATION. NO SALESMAN WILL CALL.
FREE BOOK INCLUDED. CHECK HOME
STUDY OR CLASSROOM TRAINING.

RCA INSTIT“TES, Inc.,pept. RE-55

A Service of Radio Corporation of America
350 West 4th St,, New York, N.Y. 10014

The Most Trusted Name In Electronics
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INTRODUCING the ALL NEW

4.,.1 POCKET SOCKET....

This Pocket Size 4-WAY Tool Replaces
4 Popular Sizes of Nut and Bolt Drivers
in ONE QUALITY Chrome Tool!

No. 401 —Four Sizes

N [r" In One Tool:
(] 1/4” « 5/16"
P 3/8" « 7/16"

©® BRIGHT CHROME
FINISHED TOOL
STEEL with Maroon Bufyrate Plastic Handle

The No. 401 and 402
Eliminates The Need For
8 Separate Nut Drivers

POCKET '\
SOCKET.. ... \
No. 402 —Four Sizes 93 45

In One Toof:
NET EACH

POCKET SOCKET is a 4 in 1 Telescoping
Nut and Bolt Drivery "o more looking
for the right tool for the job. Just pick up
your POCKET SOCKET & you've GOT (Tl
No larger than any one nut driver. To
change sizes, simply push the long end
in and pull the other end out until it locks.
it’s SIMPLE, STURDY and EFFICIENT!

G.SA. APPROVED for AlL
MILITARY SERVICES !
® TESTED and APPROVED for

ELECTRONIC, AUTOMOTIVE,
AVIATION, APPLIANCES, Etc.

/16"« 7/32"
9/32" « 11/32"

® BRIGHT CHROME FINISHED TOOL STEEL
WITH AMBER BUTYRATE HANDLE.

YOU'VE NEVER SEEN ANYTHING LIKE (T/

NOW ot LEADING ELECTRONIC and TOOL DISTRIBUTORS
CANADA DISTRIBUTOR: LEN FINKLER LTD.. TORONTO, ONT.

CONDITIONA

1-YEAR WARRANTY

565

RADIO

POCKET SOCKET, inc.

17415 ECORSE ROAD ALLEN PARK, MICHIGAN

new byl ahoatbalhing By

CITIZENS BAND 2WAY

Ll
uItra -compact..
.ideal for business and personal

use. Both a 2-way radio and a p.a. system.

high in per-

Low
formance..

in price..

Fully transistorized ... uses effective planar |
silicon transistors « Extremely low standby
drain on battery—no tube filaments « 5-chan-
nelss5-watts power input « “Tiny-lamp” gives
positive indication of amplifier operation
and modulation « Cascaded noise limiter
Adjustable squelch « 1%"H, 6%4"W, 7%"D.

$129°°

Please send information on “565'' C-B radic

Name
|
Number Street H
-\
Tity State Zip Code m
WEBSTER 317 Roebling Rd. So. San Francisco. Caljf,
70

TECHNOTES

NORELCO/PHILIPS CONTINENTAL 400
STEREO RECORDER

Mono playback and recording OK on either track.
Stereo recording and playback missing in right channel. Ca-
pacitor C108, .015 uf, 400 volts, interstage coupling in
right-channel equalized amplifier, leaky. (Leakages as high
as 750,000 ohms can block this stage. Triode following is
self-biased with grid resistance of 10 meg.) Capacitor, con-
nected between pins 2 and 6 of V103 (12AX7 ECC83), can
be replaced by removing bottom plate over preamp section,
input panel, and shield over radio phono jack.

AM INTERFERENCE ON FM

Recently I had a transistor AM-FM portable in for
service with an odd complaint. A local AM station would
break through and disturb the reception of an FM station.
The customer lived very close to the 50-kw transmitter of the
AM station. An overall check of the set showed no trouble.

The set was an imported make with separate front-ends
| for AM and FM, a common i.f. system and a switch feeding
power to the correct front end and changing the audio cir-
cuit to one detector or the other. The tuning capacitor was
the combined type with four gangs, two for each section. 1
noted that the dial setting of the desired FM station cor-
responded with the setting of the AM station that was break-
ing through. Shorting the antenna tuning section of the
AM front end removed the interference.

The high Q of the tuned circuit and the proximity to the
transmitter caused a high resonant voltage across the plates
| of the tuning capacitor and a high current through the entire
circuit. This was somehow modulating the FM oscillator and
breaking through the afc’s hold.

Since there are only two FM stations in our locality 1
decided to alter the frequency of the FM front end, placing
the desired station about 1 megacycle lower on the dial than
it had been, and about 50 kc off resonance for the AM
station. This cured the trouble and did not interfere with the
calibration of the FM dial too greatly. Since there was ample
| room at the ends of the dial, future stations will be receivable
| without change.—Steve P. Dow
|
1 VERTICAL DRIFT IN RCA PORTABLES

CHASSIS KCS120-E, -F

i One of these sets had a vertical frequency drift that
depended on temperature. If the hold control was adjusted
when the set was thoroughly warmed up, the picture would

i‘ roll rapidly downward the next time the set was turned on

' after cooling off. All components checked good.

1726CU8 6AQ5-A
VERT 0SC VERT OUTPUT
18K

| ! 027

1
235v VERT LIN L
\ TO HEIGHT CONTROL

I sprayed a chilling chemical on ceramic capacitors
C238 and C240 while the set was warm and in sync. At once

RADIO-ELECTRONICS
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it went into a downward roll. I replaced the ceramics with |

Mylar units—that cured the trouble.

A slow-heating 6AQ5 vertical output tube will cause |

the same trouble, though less serious.—Charles Andrews

CLEANING TAPE-RECORDER HEADS

To do a fast, efficient job cleaning heads on tape record-
ers without undue wear on the heads, use relay-cleaning tape
K. S. 6528 manufactured by Hope Webbing Co., Inc., 350
5th Ave., New York, N.Y.

Run the tape past the head several times just the way the
recording tape runs. If the cleaning tape comes out dirty, use
another piece and repeat the process.—George P. Oberto

[Cleaning tapes especially for tape recorders are also
available from Elpa Marketing Industries, Robins, Audiotex,
Lafayette and possibly other sources.—Editor] END

CATV—WHETHER, WHITHER AND WHY

continued from page 29

public, the entertainment industry and the thousands of
television dealers and service technicians throughout the
country. No longer is CATV confined just to outlying and
remote regions. It is now virtually in every type of mar-
ket, large and small. At its present rate of growth, CATV
will soon be in every city in the nation with a population of
2,500 or more. Such growth presents a number of dangers:

1. CATV can hurt local TV stations by making avail-
able distant big-city stations. By duplicating the big-
city stations’ programming, they are diluting avail-
able audiences, affecting ratings of local stations and
possibly their advertising rates. Local stations mriist
be allowed to continue their functions as a local
service.

2. Uhf growth and CATV growth are incompatible. It
is common thinking in the broadcasting ficld that no
investor will apply for and build a uhf station where
a local CATV system is making available big-city
TV, uninterrupted FM music and weather channels.
At present, more than 1,000 uhf stations are allocated
but not yet on the air. They must be permitted and
encouraged to proliferate as a true extension of free
TV. Within 5 years, more than 20 million all-channel
TV receivers will be sold fully equipped to receive
those stations.

3. Many persons may find themselves paying for “more
TV” but retaining their old viewing habits and watch-
ing their favorite stations. In such instances (and
there could be hundreds of thousands of them), the
set owner would be paying a permanent monthly
charge for what he had been getting free. After he
has discarded his antenna, worth up to $100, he is
reluctant to incur a whole new set of installation ex-
penses and goes on paying his “4, 5, or 6 bucks a
month, ad infinitum.” !

4. We know of no stated plans for utilizing or convert-
ing CATV systems into pay-TV facilities—but if is
possible. The present cables which carry up to 12
channels of off-the-air program material can easily
include a scrambled pay-TV channel. Billing can be
done by meter or through a pair of telephone com-
pany wires.

5. Is it legally and morally right for CATV to take off-
the-air material and retransmit it for a charge without
the consent of, and with no compensation to, the
owner?

1 George B. Storer, Jr., president of Storer Broadcasting Co. in Financial
World, July 29, 1964.
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america’s most popular
tube tester

. . « because it
finds the
“tough dogs”’
others miss!

THE NEW SENCORE TCi30
MIGHTY MITE 111 TUBE TESTER

New in looks and compactness, updated with many exclu-
sive features. The MIGHTY MITE tester, long America’s
most popular tube checker because it has the versatility
and reliability professional servicemen demand! The
MIGHTY MITE Hll checks them all — more than 2,500 -ubes
plus picture tubes, including the new frame grid tubes
(has four extra sockets for latest tubes). It's fast and
thorough, checks for control grid leakage, then, with the
flick of a switch, tests for interelement shoris and cathode
emission at full operating levels. Uses costly moving coil
meter for high sensitivity (100 megohms) to find those
“tough dog” tubes other low-sensitivity

testers miss. In versatility, reliability, porta- :
bility and operating simplicity, the TC130 is /i
your best buy in tube checkers at y 1

COMPARE THESE MIGHTY MITE 11l FEATURES:

Lower voltage for Nuvistors and all frame grid tubes @ Unique
circuit tests for inter-element shorts, each and every element ® Checks
cathode emission at full operating levels ® Checks control grid leakage
at 100 megohms sensitivity, like “eye tube” festers.

Speed-indexed set-up cards greatly reduce look-up time ® Simplified
panel layout speeds checks, prevents errors ® Burn-out proof, stick-
proof meter ® Sturdy, all-steel case, rubber feet @ Styled for
modern, professional look

SENCORE

426 SOUTH WESTGATE DRIVE e ADDISON, ILLINOIS
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BECOME A RADIO TECHNICIAN

for only 526.95

BUILD2ORADIO

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL
HOME

only
RADIO

COURSE $ 2 6 i

NOW INCLUDES
* 12 RECEIVERS

* 3 TRANSMITTERS

* SQ. WAVE GENERATOR
* AMPLIFIER

* SIGNAL TRACER

% SIGNAL INJECTOR

* CODE OSCILLATOR

TRAINING ELECTRONICS
TECHNICIANS SINCE 1946

No Knowledge of Radio
Necessary
No Additional Parts or

*

4
Tools needed

* Excellent Background for TV

% School Inquiries Invited

w Attractively Gift Packed

= RAS
0 00 DIO CTRONIC
LD O STRUCTIO NU
DIO ONSULTATION vVIiC D
g 00 MATI NIN
DIO BOO D U U

WHAT THE “‘EDU-KIT’ OFFERS YOU

The "'Edu-Kit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Qur kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home training. You will learn radio
theory, construction, servicing, basie Hi-FiI and TV repairs, code, FCC amateur
license requirenments.

You will learn how to identify radio symbols, how to read and interpret sche-
matics, how to mount and lay out radio Parts, how to wire and solder, how to operate
electronia equipment, how to build radios. Today it i1s no longer necessary to spend
hundreds of dollars for a radio course. You will receive a basic education in radio,
worth many times the small price you pay, only $26.85 complete.

THE KIT FOR EVERYONE

The Progressive Radio ''Edu-Kit" was specifically prepared for any person who
has a desiro to learn Radio. The *‘Edu-Kit’’ has been used successfully by young
and oid in all parts of the world, by many Radio Schools and Clubs in this country
and abroad. It is used for training and rehabilitation of Armed Foarces Personnel
and Veterans throughout the world.

8 Progressive Radio '‘Edu-Kit’’ requires no instructor. All instructions are
fncluded. Every step is carefully explained. You cannot make a mistake.
PROGRESSIVE TEACHING METHOD

The Progressive Radio *'Edu-Kit'* is the foremost educational radio kit in the
Warld, and ia universally accepted as the standard in the field of electronics training,
Tho “Edu-Kit"’ uses the modern educational principle of ‘‘Learn by oing.""
Therefore, you will construct radig circuits, perform jobs and conduct experiments
to itlustrate the principles which you learn.

ou begin by examining the various radio parts included in the *“‘Edu-Kit."* You
then learn the function, theory and wiring of these parts. Then you build a simple
radia. With this first set, you will enjoy listening to regular broadcast stations,
learn theory, practico testing and troubleshooting. Then you build a more ad.
vanced radio, learm more advanced theory and techniques. Graduaily, in a pro-
gressive manner, and at your own rate, ygu will find yourself constructing more

advanced multi-tube radio circuits, and doing work like a professional Radio
Technician.
Incfuded tn the "‘Edu-Kit'' course are 20 Receiver, Transmitter, Code Oscillator,

Signal Tracer, Signal lnjector, Square Wave Generator and Amplifier circuits. These
are not unprofessional ‘‘bread board’' experiments, but genuine radio circuits, con-
structed by means of professional wiring and soldering on metal chassis, plus the
new method of radio construction known as ‘‘Printed Circuitry.’' These circuits
operate on your regular AC or DC house current.

tn arder to provide a thorough, well-integrated and easily-learned radio course,
the *‘Edu-Kit'* includes practical work as well ag theory; troubleshooting in addi-
tion to construction; training for all, whether your purpose in learning radio be
for hobby, business or job; progressively-arranged material, ranging from simple
circuits to well-advanced topics in Hi-Fi_and TV. Your studies will be further aided
by Quiz materials and our well-known FREE Consultation Service.

] THE “EDU-KIT’ 1S COMPLETE

You will receive all parts and instructions necessary to build 20 different radio
and electronica circuits, each guaranteed to operate. Our Kits contain tubes, tube
sockets, variable, electrolytic, mica, ceramic and paper dielectric condensers. resise
tors, tie strips, coils, ha ware, tubing, punched metal chassis, Instruction Manuals;
hookup wire, solder, 'selenium rectifiers, volume controls, switches, knobs, etc.

_In addition, you receive Printed Circuit materials, including Printed Circuit chas-
sis, special tube sockets, hardware and instructions. You alsa receive a useful set
of tools, a professional electric soldering iron, and a self-powered Dynamic Radio &
Electronics Tester. The “Edu-Kit'* also includes Code Instructions and the Pro-
gressive Code Oscillator, in addition to the F.C.C.-type Questions and Answers for
Radio Amateur License training. You will also receiva lessons for servicing with

tatatis, of 25 Poplar PI., Waterbury, Conn., writes: ‘I have repaired several
sets for my friends, and made maney. The *“‘Edu.Kit'’ paid for itself. 1 was ready
to spend $240 for a Course, but | found your ad and sent for your Kit.""

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘‘Edu-Kit’' has been sold to many thousands of Indl-
viduals, schools and organirations, public and private, throughout the world. It
Is recognized internationally as the ideal radio course.

By popular demand the Progressive Radio ‘‘Edu-Kit'* is now available in
Spanish as well as English,

It is understood and agreed that should the Progressive Radio "“Edu-Kit'' be
returned to Progressive '‘Edu-Kits'' inc., any reason whatever, the pur-
:h.lmse price will be refunded in full, without quibble or question, and without
elay.

The high recognition which Progressive ‘*Edu-Kits’’® Inc. has carned through
its many years of service to the .public is due to its unconditional insistence

ards, and 1009, adherence to its Unconditional Money-Back Guarantee. As a
result, we do not have a single dissatisfied customer throughout the entire

O Send “‘Edu-Kit’* Postpaid. 1 enclose full payment of $26.95.
0O Send “‘Edu-Kit’’ €.0.D. | will pay $26.95 plus postage.
O Send me FREE additional information describing “‘Edu-Kit.""

Name

Address

I Progressive “EDU-KITS” Inc.  ''8 Breadway.

Hewlett, N.
(ATT: S. GOODMAN, M.S. in ED., PRES.)
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rid
ORDER FROM AD — RECEIVE FREE BONUS
RADIO & TV PARTS JACKPOT WORTH $15

Dept. 241-G I
Y.

6. CATV can very easily and naturally become involved
in set scrvice—unless cable repair men are clearly
barred from servicing.

The existence of an independent servicing industry is
threatened. When the receiver fails to work normally, the
fault may be in the cable or in the set. The set owner, not
wanting to pay for a service call only to be told that the
fault is in the CATV system over which he has no juris-
diction, will naturally call the CATV company. Under such
circumstances the idea of a service department to handle
customers’ sets becomes very attractive—almost necessary.
Such a situation can lead only to deterioration of the in-
dependent service industry on which we depend for the
performance of our TV receivers as well as our radios and
hi-fi equipment.

There is a truly simple way to bring order to this
complex problem. As a legitimate business, CATV has ev-
ery right to exist and provide whatever service it can bring
to its subscribers. But it is too closely linked to broadcast-
ing and the use of the radio spectrum not to be answera-
ble to the same agency—the Federal Communications Com-
mission. There are those who believe that the FCC has
jurisdiction over CATV (referring to Titles 1T and III of
the Communication Act). At least two briefs, one by the
American Broadcasting Co., have been filed urging the com-
mission to exercise this jurisdiction. The FCC has thus far
failed to reply. The only other avenue for regulation is
Federal legislation making CATV subject to the full pro-
visions of the Communications Act.

Regulation and control over CATV by the FCC is de-
sirable for a number of reasons. Here is an agency com-
petently staffed with some of the nation’s top engineers and
attorneys who, with complete authority and absence of
bias, can decide purely in the public interest whether
CATV is a boon or bane to a community. Only they can
weigh the effect of CATV upon local TV stations and the
growth of uhf. They would have absolute power to grant a
CATV license, establish technical standards, and if pay-TV
must come, assure its having little if any effect upon free TV,
And in the true American tradition, hearings would be held
so that all sides of any CATYV installation at issue could be
heard and aired—and there would be opportunities for ap-
peals where indicated. Local city councils are unequipped
and unqualified to decide whether CATV belongs in their
communities. END

CATV-—A NATURAL EVOLUTION

continued from page 29

nicians are strongly opposed to CATV—before the svstem
goes in. On the other hand, once operations begin, these
people generally become its strongest supporters.

The reaction of Robert Schlosser, of Schlosser Radio
Service, Pontiac, Ill., is typical: “Our biggest surprise.” he
wrole in a letter to the system manager, “was the increase
in repair service. With steady signals and program variety,
people became more critical of their reception. We have
had many complete overhauls, including new picture tubes.”

Mr. Schlosser pointed out that the cable system had
eliminated the police radio interference that had plagued so
much of the city of Pontiac. “Almost every set in our
stock is now free of this interference in any location using
cable.”

Undeniably, the TV dealer does lose some antenna
sales. This is more than offset by the fact that people in a
CATV community rapidly become very TV conscious.
They buy more sets and more accessories. They see just
how good a picture can be, making them dissatisfied with
anything but perfection. This leads to an increase in serv-
ice business.

RADIO-ELECTRONICS
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Another important factor is that CATV serves as a
tremendous impetus to color TV sales. People who know
that they can get excellent color reception consistently are
willing to invest in a color set.

Mr. Schlosser says, “Color TV and remote-control
sets are now selling. Very few color sets were in use before
the cable came. Fading and interference could not be
overcome even with expensive antenna installations.”

And not even the antenna business is a total loss. In
Jarge cities and suburbs, the majority of residents never
sign up for the CATYV service. Yet the nonsubscribers have
a new standard against which they can compare their re-
ception. Not only do the nonsubscribers become more qual-
ity conscious, but they are more inclined to reach out for
the distant channels being brought in by cable. This means
that the aggressive dealer can promote bigger and better
antenna installations. And he can often justify their cost
by comparing it with the total monthly CATV subscrip-
tion charges over a several-year period.

CATV has many enemies. These include:

1. Antenna manufacturers, who fear they will lose

business.

2. Broadcasters, who feel that CATV competes with
them.

3. Theater owners, who also think of CATV as competi-
tion.

Broadcasters often insist that CATV will drive them |
off the air. Fortunately, this is not true. Let’s take a look |

at the record.

During hearings in 1958 and 1959, the FCC heard
testimony from licensees of 12 television stations, who
charged that CATV would destroy their economic base.

This never happened. All 12 stations survived. As a
matter of fact, none of these stations decreased its rates
and 9 of the 12 have increased them since 1959. Ranging

from 11% to 66%, these rate increases average out to almost

30%

Similarly, CATV has been accused of preventing the |

proliferation of uhf. Again, this is not truc. A lot of uhf
channels did fail when the band was first opened,
but this was due primarily to the lack of TV sets
capable of receiving uhf. (The recently enacted all-
channel law was designed specifically to remove this
roadblock.) Of the 109 uhf stations that have gone off the
air, only 18 operated simultaneously with CATV systems
in the same community. Two of these stations wrote let-

ters commending the local CATV system for helping them |

stay on the air as long as they did. And only one uhf sta-
tion—which later returned to the air as vhf—ever claimed
that CATV was a factor. The FCC found insufficient evi-
dence to indicate that the impact of CATV was serious
enough to threaten a station’s continued existence.

Of course, CATV is competition {or other forms of
home entertainment. But since when is competition a bad

thing? What actually happens in a CATV area is that the |

local broadcasters are forced to improve their program-
ming. This definitely benefits the public.

And, importantly, CATV is not pay-TV. It is simply
a method of improving TV reception. All TV is wired TV,
and there is no such thing as free TV. You pay for your TV
set, your antenna and maintenance on both. You need a wire
between the antenna and the TV set, whether it be 6 inches
long or 6 miles long. CATV simply gives you an extra
choice. You can buy an indoor antenna, an outdoor an-
tenna or connect your set to the community antenna.

The unalterable fact is that many people want the
choice offered by CATV. This is obvious. since many are
willing to pay for it. It is good business to give the public
what they want . . . and the business that does just that
serves in the public’s best interests. END
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WAYTEL BB yyg o
L E

Advanced solid-state technology ... all planar
silicon transistors. .. slim-line styling permits

easy mounting in any car. TWR-7 is the econ-
omical answer to highway emergency radio
for every motorist.

$129°°

HIGHLIGHTS: 5-channels » S5-watts power input « Usable for Public
Address « Zener diode regulated « RF output and modulaticn indi-
cator light » Two-stage noise limiter « Exceptiomally low standby
current drain » Size: 1%2” high, 6%” wide, 712" deep

RAY-TEL 213 E. Grand Ave., So. San Francisco, Calif.

Please send full information on TWR-7, C-B radio ..

BT Tl T

o

Name

Number Street

City State  Zip code
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NEW PRODUI

SOLID-STATE STEREO AMPLI-
FIER, model SA-2000, provides 36 watts
IHF music power (18 watts per chan-
nel). Reproduces all frequencies from 8

"AMPLI-VOX

to 25,000 cycles with flat response within
+1 db at 1 watt; at full power 10 to 23,000
cycles with flatness of =1 db. Damping
factor 25:1; square-wave rise time 5 usec;
harmonic distortion less than 1%; hum and
noise suppression at least 60 db. Con-
trols: volume with power switch; balance;
ganged bass and treble; contour switch;
low-cut switch; high-cut switch; tape-
monitor switch; speaker-defeat switch.
13% x 4% x 8% in., 9 Ib.—Harman-Kardon,
Inc,, 15th & Lehigh Ave., Philadelphia 32,
B,

ON THE MOVE!

SOUNDCRUISER

COMPLETE MOBILE SOUND SYSTEM

¢ Equip any car, truck, bus, or boat for clear powerful
soundcasting in just 45 seconds
¢ 32 watt solid state amplifier plugs into auto cigarette

lighter socket

¢ Noise cancelling hand-held microphone has 5’ coil cord,

push-to-talk switch

¢ Two weatherproof horn speakers swivel and lock
in any direction, are pre-mounted on car-top carrier

ready to clamp to ecar

e Ideal for voice or music; inputs for tape recorder,

turntable, etc.

Model S-310, Complete system, including F.E.T. $1 69. 9 5

Model $-300, Amplifier only, including F.E.T. $79.95

Write for literature and detatled specifications.
AMPLI-VOX AUDIO PRODUCTS are manufactured in U.S.A. by

PERMA-POWER COMPANY 5740 N. Tripp Ave., Chicago, 11l 60646

Phone (312) 539.7171
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MICRO-

PHONE, model
500 (cardioid),
now available
with gold finish
at no extra cost.
—Turner Micro-
phone Co., 909
17th St. N.E.
Cedar Rapids,
Towa 52402

CLOSED-CIRCUIT TV CAMERA,
type PK-301, has 8134 electrostatic vidi-
con tube. Power: 117 volts, 50-400 cvcles
or 12 volts de. Video output adjustable to
0.7 peak-to-peak noncomposite or 1.0 volt
peak-to-peak composite. Horizontal reso-
lution: 700 lines in center of picture, 500
lines in each corner. Video response uni-

form to 10 me = 1 db before high-peaking
and aperture circuits added. Gamma cor-
rection: ratio of either 1.0 or 0.7 from re-
mote point. Aperture correction variable
from 0-12 db. 10 shades of gray from log-
linear gray scale. Signal-to-noise: 38 db.
Automatic light compensation.—RCA, 30
Rockefeller Plaza, New York, N.Y. 10020

SPEAKERS, Cuadence series, 9 mod-
els in sizes from 6 x 9 in. through 15 in.
Engineered to withstand pounding from
bass guitars, accordions, electric guitars
and organs, ete. Selection includes mag-
nets from 10 to 32 oz with voice coil sizes
of 17, 1%” or 2” in diameter. Cone suspen-
sion for controlled cone travel, treated
cone edges, 66-strand voice-coil lead

RADIO-ELECTRONICS
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wires, rf-cured epoxy bonds at points of
strain.—Utah Electronics, 1124 E. Frank-
lin St., Huntington, Ind.

POCKET-SIZE VOLTMETER, the
Mini-Test, model VT-101, measures 65 to
800 volts ac or de.—1. E. H. Mfg. Co., Inc.,
102 Prince St., New York, N.Y.

ORGAN KIT, model GD-983, is kit
version of Thomas’ Coronado BL-3 all-
transistor organ. 17 true organ voices; 2
full-size 44-note keyboards, 28 chime
notes; 13-note heel-and-toe pedalboard
with l-octave range C through C; color-
tone attack, repeat and sustain percussion;
reverb. Built-in 2-speed Leslie rotating
speaker plus 2-unit main speaker system
using 12-in. speakers. Stereo chorus con-
trol; vibrato; treble accent; manual bal-
ance; pedal volume; expression pedal.
Headset outlet; all-transistor 75-watt EIA
peak music power amplifier. Factory-
assembled walnut-finished hardwood cabi-
net and bench.—Heath Co., Benton Har-
bor, Mich. 49023

15-WATT STEREO AMPLIFIER,
model AM-256. Frequency response 80 to
20,000 cycles; output 15 watts (7.5 per
channel ); output impedance 4, 8 and 16
ohms. Controls: input selector, volume,

o

tone and balance. Stereo reverse switch.
Inputs: crystal or ceramic phono. Venti-
lated metal cabinet. 10% x 6% x 4 in. Oper-
ates on 110-120 volts, ac 50-60 cycles.—
Olson Electronics, Inc., 260 S. Forge St.,
Akron 6, Ohio

AMATEUR COMMUNICATIONS
RECEIVER, HA-225, has 14-tube super-
heterodyne circuit and dual conversion on

MAY, 1965

6 meters. Frequency coverage from 150
ke to 54 mc in 5 bands: 150-400 kc (Ma-
rine Beacon), 1.6-4.8 mc, 4.8-14 mc,
10.5-30 mc, 48-54 mc. Separate filament
transformer for mixer and oscillator tubes;
calibrated electrical bandspread on ama-
teur bands 80 through 10 meters; 0-100
logging scale; sensitivity 0.5 uv for 10-db
signal-to-noise ratio. Product detector
SSB; BFO; Q-multiplier; crystal calibrator

(crystal optional); ANL; S-meter; jack
for tape recorder input; voltage-regulated
power supply, 1.5-watt audio output into
8 and 500-ohm terminals (speaker op-
tional). 17 x 7% x 10 in.—Lafayette Radio
Corp., 111 Jericho Turnpike, Syosset, N.Y.

STEREO PICKUP CARTRIDGE
model A. Manufacturer claims frequency
response curves no longer significant; re-
sponse is wide and flat, an incidental con-
sequence of the extremely high compliance
and low moving mass of stylus assembly
(10 x 10-6 ecm/dyne dynamic compliance;

pos —

=z

)

-~
it

0.3 mg dynamic tip mass). Response 10
cycles to beyond 50 kc. Output (with
transformer ), 4 mv at 5 cm/sec recorded
velocity, 6,000-ohm source impedance;
without transformer, 1 mv at 5 cm/sec,
400-ohm source impedance. Recom-
mended load resistance, 1 megohm. Track-
ing force, 1 to 2 grams. Stylus is manu-
facturer’s Twin Tip design; vertical track-
ing angle, 15°.—Grado Laboratories, Inc.,
4614 Seventh Ave., Brooklyn, N. Y. 11220

VOICE-ACTIVATED BATTERY
RECORDER, model 905, features transis-
torized voice-uctivated mechanism and
automatic gain control. Upper of the 2
units serves as portable recorder when de-
tached; weighs 4% Ib. Placed on base amp-
lifier/speaker, recorder will play back
(base also has charger). Power require-
ments: recorcdler—4 AA batteries; speaker/

www americanradiohistorv com

NEW

UHF FIELD
STRENGTH
METER
ADAPTOR

| SROELCH

Why Shelve your present VHF Meter
when you can Economically move up
to the UHF Field with the new
SADELCO UA-1 UHF ADAPTOR.

The UA-1 is a low noise, highly accurate UHF
Receiver, individually calibrated for field
strength measurements. Completely self-can-
tained with its own regulated battery suppiy.

WILL WORK WITH ANY VHF METER.

Accuracy. . . . plus or minus 2 DB

Input. .. .. 75 ohm e UHF Channels 14-83

OQutput . . .. 75 chm e 60 megacycles or
Channels 2-3

Semiconductors . . . 3 transistors ;2 diodes

SPECIAL FEATURES
® Weighs only 18 ozs. ® Tunable piug-
in probing antenna ® UHF 300 to 75
ohm matching transformer e Holding
Bar for quick snap on facility e Built
in Battery Meter.

Price $120.00 net

PROVEN

A CHAMPION at only 3% Ibs.

THE SADELCO MODEL FS-2

The World’s Only Truly Compact
(8va” x 4V2” x 3”) Precision TV-FM
Field Strength Meter IDEAL FOR:
Field Surveys e Antenna Checking
e Gain Measurements Accurately
Calibrated in microvolts and DBs.
RANGE: Band 1 — Channel 2 to 6 plus FM

Band 2 — Channel 7 to 13
Band 3 — UHF Adaptor position

The Mode! FS-2 has a high accuracy of
plus or minus 1.75 DB and compares
favorably with meters costing over
$2000.

A Professional Instrument $295.00 net
complete with carrying case and batteries’

UHF Adaptor Shown
Mounted on Sadelco Field
Strength Meter.

(Con giso be used as a
Remote Signal Probe)..

Jobber Inquiries Invited

VULV SADELCO

Trial offer.
Write to:

SADELCO, INC.

<)

N | NC S

212 WA 9-2528

Inquire about our

601 W. 26th St.
N. Y., N. Y. 10001
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TUNER REPAIRS

“Includes ALL parts (except tubes)...
ALL iabor on ALL makes for com-

plete overhaul.

051

b et

FAST, 24-HOUR SERVICE

with FULL YEAR WARRANTY

Sarkes Tarzian, Inc., largest manufacturer of
TV and FM tuners, maintains two completely-
equipped Service Centers, offering fast, de-
pendable tuner repair service. Tarzian-made
tuners received one day will be repaired and
shipped out the next. More time may be re-
quired on other makes. Every channel checked
and realigned per manufacturer's specs. Tar-
zian ofters full, 12-month guarantee against de-
fective workmanship and parts failure due to
normal usage. Cost, including all labor and
parts (except tubes), is only $9.50 and $15 for
UV combinations. No additional costs. No
hidden charges. You pay shipping. Replace~
ments atlow costare available on tuners beyond
practical repair.

Always send TV make, chassis and Model
number with faulty tuner. Clieck with your local
distributor for Sarkes Tarzian replacement
tuners, parts, or repair service. Or, use the
address nearest you for fast factory repair
service.

E SARKES TARZIAN, INC.
TUNER SERVICE DIVISION

Dept. 200

10654 Magnolia Blvd.,
North Hollywood, Calif.
Tel: 769-2720

Dept. 200

537 South Walnut St.,
Bloomington, Indlana
Tel: 332-6055

MANUFACTURERS OF TUNERS, SEMICONDUCTORS,
AIR TRIMMERS, FM RADIOS, AM-FM RADIOS,
AUDIO TAPE and BROADCAST EQUIPMENT
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NEW PRODUCTS continued

amplifier—113 volts 30-60 cycles. Tape
speeds: 3% and 1% ips. Frequency re-
sponse: 90-5,000 cycles. Reel size: up to
3% in. Inputs: microphone and auxiliary.
Outputs: monitor, external speaker. Both
units together: 8% x 6% x 6% in., 7% Ih.—
Sony Superscope, Inc., 8150 Vineland
Ave., Sun Vallev, Calif.

PANEL INSTRUMENTS, G-Series,
2%, 3% or 4% in., optional mounting bezel,
Bar-Ring dc¢ movements; long dominant
scale with plenty of dial area; flat insert
for masked portion of meter front for
personalizing meter  (special handling
fees). Ac ranges from 10 ma, de ranges
from 5 pa. 2 mounting styles shown.—
Triplett Electrical Instrument Co., Bluff-
ton, Ohio.

REMOTE GARAGE-DOOR OPEN-
ER, Doormatic 4000 consists of door-
opener mechanism, radio-control receiver,
manual pushbutton wall switch, mounting
hardware and small tone-modulated tran-
sistorized radio-control transmitter operat-
ing from self-contained battery. Factory-
wired, complies with Part 15 of IFCC
regulations.—EICO Electronic Instrument
Co., Inc, 131-01 39th Ave., Flushing,
N. Y. 11352

DUAL-PURPOSE TUBE TESTER,
model 202-E, can be either professional
bench tube tester or self-service tester.
Tests virtually any tube for emission,
shorts and gas; tests each section of multi-
purpose tubes separately; tests 6- and 12-
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volt radio vibrators, fuses and lamps. 63
tube sockets; built-in 7- and 9-pin straight-
eners on panel; green finish. 11% x 19 x
20% in. Flip chart of 1,400 tube types.—
Mercury Electronics Corp., 111 Roosevelt
Ave., Mineola, N. Y.

TWO NEW CONE TWEETERS
under the Tempo label. AModel T 3C208
is 3 in. square, has frequency response of
1,800 to 17,000 cycles, power capacity of
6 watts. Model T 5C208 is 5 in. square,
frequency response of 1,000 to 17,000
cycles, power capacity of 6 watts. Recom-
mended for use in combination with low-
resonance woofers.—Oxford Transducer
Corp., 2331 N. Washtenaw Ave., Chicago,
. 60647

RS
Moo m™

DEGAUSSING COIL, Wulsco 2592,
7 in,, molded in hi-impact plastic case.
Extension cord and built-in switch with a
clip for hunging on back of color TV set.—
GC Electronics Co., 400 S. Wyman St.,
Rockford, IlI.

INSULATING
SPRAY, NO ARC, for
protecting high-voltage
components such as
flyback transformers,
yokes, eliminating arc-
ing, corona and shorts
plus coating against hu-
midity and weather.—
Chemtronics, Inc. 1260
Ralph  Ave., Brooklyn,
N.Y. 11236

AUTOMATIC TURNTABLE, Aira-
cord 40, pickup arm will track anv car-

RADIO-ELECTRONICS
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tridge at recommended stylus-force set-
tings to less than 1 gram, has gram-cali-
brated dial, plays single records manually
or automatically and stacks up to 10
records. Turntable is 1-piece casting, 12-
in. diameter, 6 Ib. Wow and flutter less
than 0.1%, rumble better than 50 db below
average signal level.—Benjamin Electronic
Sound Corp., 80 Swalm St, Westbury,
N. Y.

UHF TV FIELD-STRENGTH ME-
TER ADAPTER. The UA-I adapts any
vhf TV feld-strength meter for uhf TV
measurements. Features: solid-state volt-

age regulator so batteries can be used
down to 40% below rated voltage; level
meter indicates when batteries are ex-
hausted; backward-diode mixer and mesa
transistor i.f. stage for low noise and wide
dynamic range from below 5 uv to 0.1
volt.—Sadelco Inc., 601 W. 26 St., New
York, N. Y. 10001

—
e
| y‘- I

TV COLOR CONTROL CRYSTALS,
No. CTV358. Supplied in HC 6/U her-
metically sealed case with 2-in. leads,
achieve perfect color control in color burst
circuitry (3,579.54 kc). Exact replace-
ments for color TV receivers of all leading
makers.—Semitronics Corp., 265 Canal

St.,, New York, N. Y. 10013

NEW MODULE RACK, 5% x 11 in,,
can be used with any combination of 1-,
2-, 4- or 8-in. modules; will accept printed-
circuit cards in combination modules. 5%-
inch module rack makes it possible to
package a power supply and circuit boards
or memory unit and logic boards in one
compact unit. Available from stock.—Vero
Electronics, Inc., 48 Allen Blvd., Farming-
dale, N. Y,

SPECIAL-PURPOSE PICOFUSES
designed for fusing terminal strips and
connectors. Ampere ratings from %
through 5 amps at 125 volts. Short-circuit

MAY, 1965

interrupting capacity of 300 amps at 130
vde. Blowing time at minimum of 300%
of rating. Fuse body, not including termin-
als, 8/32 x .078-in. diameter, weighs 1/5
gram,—Littelfuse, Inc., 800 E. Northwest
Highway, Des Plaines, Il

DUAL-ELEMENT
SCREEN YAGI, model
SY-42-13, 13 db, for TV
service requiring high
gain at 210 to 216 mec.
= Direct coaxial input for
either 50 or 75 ohms;
VSWR 1.5:1; power rat-
ing 2,040 watts. 60 x 60-
in. reflector, frame of
i 1-in.-sq. aluminum,

screening of %-in. rein-
sleeves.—Technical  Appliance

forcing
Corp., Defense and Industrial Products
Div., Sherburne, N. Y.

TRANSIS-
TORIZED VIBRA-
TOR ELIMINA-
TOR, 12 volts, os-
cillates as low as 5
volts. Operates in
temperature  range
of —50° to 4 180°
F, is designed for
CB mobiles and car
radios. No. 65-551
for positive-ground
systems, No. 65-552
for negative
grounds.—GC Elec-
tronics Co., 400 So.
Wyman St., Rock-
ford, 111

KLE TRONCH
XX

TRANSIS TORIZELD

Fivinaro

12 vOLuT

CB TRANS-
. CEIVER TESTER,
No. 42-0126, meas-
ures rf power output,
relative field
strength, standing-
wave ratio, percent
modulation, relative

Modulated  crystal-
controlled rf signal,
1-ke audio signal.
D’Arsonval meter
measures up to 6
watts. SO-239 sockets take standard PL-
9259 connectors. 7% x 5% x 2% in., 9-volt bat-
tery and 30-in. telescoping antenna.—La-
fayette Radio Corp., 111 Jericho Turn-
pike, Syosset, N. Y. END

[ All specifications from manufacturers data

= ~D
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crystal activity. |
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MORE EXCITEMENT FROM QUAM!

you can easily
handle any

auto radio speaker
replacement

with Quam speakers and
rear seat kits — multi-taps
and exact replacements —

Eight speaker sizes handle virtually any
auto radio replacement—but size alone
is not enough. You need the right voice-
coil impedance—and QUAM has it!
Choose multi-tapped models for stocking
convenience; or, for specific applications,
one of the 25 Quam exact replaccments.
(In addition, any Quam speaker may be
special-ordered with any voice-coil
impedance for an extra $1.00 list. This
service is a QUAM exclusive.)

Write for your free copy of the Quam
Auto Radio Speaker Replacement Guide.
It gives complete replacement informa-
tion on front and rear seat speakers for
auto radio models from 1955 to 1963.

New Quam Multi-
Tap Speakers in
5"x7", 6"x9", and
4"x10" sizes. Taps
for 10, 20, and
40 ohm
impedances.

UAM

QUAM-NICHOLS COMPANY
234 E. MARQUETTE ROAD
CHICAGO, ILLINOIS 60637
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OF THESE
ELECTRONICS
BOOKS

SAVINGS UP TO 30%

YOUR CHOICE OF ANY 2

FOR ONLY *1.33

with your Introductory Demonstration Membership in the

GERNSBACK LIBRARY ELECTRONIC BOOK CLUB

96. HOW TO FIX
TRANSISTOR
RADIOS AND
PRINTED CIR-
CuUITS
(2 volumes—
count as one
book) by
Leonard C.
Lane

Theory and practical

knowledge in a re-

markable, easy-to-
understand way.

Reference  section

for “|nstant servic-

ing"’ Hundreds of
diagrams.  Cloth-
bound—Retail Price

9.90

S

et e A P A S

T
e

87. PRACTICAL AUTO RADIO &
SERVICE INSTALLATION
by Jack Greenfield

26. TRANSISTOR REFERENCE BOOK
by David Kilpatrick, William Ditt-

92. FUNDAMENTALS OF
SEMICONDUCTORS 99. INDUSTRIAL ELECTRONICS

by M. G. Scroggie MADE EASY

rich, David Emmel
Lists all transistors, cross references
them and supplies information on their
operating characteristics. Clothbound—
Retail Price $6.00

How to handle the bugs in auto radios.
How to service power supplies, various
tube types, hybrids. Timesaving hints
on installations and removals. Cloth-
bound—Retail Price $4.60

Thoroughly explores the entire field of
semiconductor devices—transistors, rec-
tifiers, photoelectric devices, thermistors,
varistors, etc. Clothbound—Retail Price
$4.60

by Tom Jaski
Operation and maintenance of industrial
equipment, dielectric, induction and
microwave heating processes and appli-
cations. Clothbound—Retail Price $5.95

104. BASIC RADIO COURSE

(Revised and entarged edition)
i by John T. Frye
Everything you want to know—Ohm's
Law, capacitance, tubes, transistors, and
how they work in a receiver—practical
servicing techniques. 8 printings sold

105. BASIC TV COURSE

by George Kravitz
A completely up-to-date guide to TV.
Covers newest developments such as
transistorized portables. Thorough prac-
tical discussion of circuit operation, sync
methods, sweep systems, runners, etc.

108. THE OSCILLOSCOPE

(Latest Revised Edition)

by George Zwick
A thorough book that enables technicians
to become masters of the scope. Incor-
porates newest uses and techniques.
Fully illustrated.. Clothbound—Retail

113. ELEMENTS OF ELECTRON PHYSICS
by Norman H. Crowhurst

Explains the how and why of electronics

in simple, understandable language.

Covers electron theory, solid-state semi-

conductors, tubes, etc. Clothbound—

out! Clothbound—Retail Price $5.75 Clothbound—Retail Price $5.75

Price $5.20 Retail Price $5.65

when you accept this offer since you may cancel your
membership at any time after you have accepted 4
selections of your choice!

YOU TAKE NO RiSK

GERNSBACK LIBRARY ELECTRONICS BOOK CLUB
An affiliate of Gernsback Publications, Publishers of RADIO-ELECTRONICS

154 West 14th Street, New York, N.Y. 10011 1-4-RE-565

Pleasc enroil me as a member of the GERNSBACK LIBRARY INDICATE

ELECTRONICS BOOI\ CLUB and send me the 2 books BY NUMBER
whose numbers have indicated 1n the boxes at the right

for Y §1. 99 (plus a few cents postage) which 1 will THE 2 BOOKS
pay after cxamining the books for 10 days. agree to

purchase 4 additional Selection—or Alternates—during the YOU WANT

first year I am a mcember. These books will be announced
in the bi-monthly CLUB BULLETIN which I will receive
FREE. | may cancel my membership at any time after buying
these books. 1 am to receive a DIVIDEND BOOK CERTIFI-
CATE with each book 1 buy after the first 4 Sclections.
These certificates may be used to obtain ED A _books,
which I may sclect from the Members® Dividend Book Catalog
i'ou will send me. 1 may rcad the two Introductory Books

have sclected for 10 days and may cancel my subscription
(Money returned, of

by returning them in good condition.
course.)

NAME

STREET
ADDRESS

cITY — -
STATE ZIP CODE NO.

[J SAVE POSTAGE COSTS—enclose your payment of $1.99 now and we will pay
the postage. Same return privilege.
YR N B N B N B R B N N B N N B N B R N B B B B B B B B N N N N B N B B N B N N § |
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(PLEASE PRINT—IT PREVENTS ERRORS)

THIS INTRODUCTORY DEMONSTRATION OFFER shows you the advantages
you cnjoy as a member of this unique book club. You get the very latest
electronic books ar very substantial savings. Your membership will help protect
your future . . . increase your knowledge and earning power . . . keep you
up-to-date on all latest clectronic developments . . . OR can bring you greater
enjoyment from your lcisure hours—if clectronics is your hobby.

YOU SAVE UP TO 30% as a club member because every Club Selection
is offered to members at prices considerably below the price you would
pav for these durable hardcover books in bookshops. This enables you
to form your own electronics library at the lowest possible prices.

BOOKS ARE SELECTED BY OUTSTANDING AUTHORITIES to assure
members of cnjoying the reaily important new books coming off the presses.
Club books arc selected by a committee of television, radio and eclectronics
authorities from the latest books in the famed Gernsback Library and thosc
of other outstanding publishers. As a member of the club you receive a FREE
subscription to the Club Bulletin which rcports on the latest selections. As a
new member you only have to accept 4 books from the scores listed in the
bulletin during the vyear.

With each book you buy after the first four you will receive a
GERNSBACK ELECTRONICS BOOK CLUB DIVIDEND CERTIFICATE.
You can exchange these certificates, with a nominal sum, for books
listed in your Dividend Catalog—this means you will be getting
extra BONUS BOOKS bringing you even greater savings in building
your efectronics library.

EXTRA
BONUS
BOOKS

RADIO-ELECTRONICS
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NEW LITERATURE

MOTOR TEST MANUAL, 10 pages, describes
all popular motor operating tests performed with
absorption dynamometer using an electrical hys-
teresis brake; also automated instruments used in
100% production testing; includes brochure on
line of absorption dynamometers.—John Chatilion
& Sons, 85-93 CIiff St., New York, N.Y. 10038

COMMUNICATION ANTENNA SYSTEMS,
Catalog No. 664, 64 pages with photos. specs, di-
rectivity patterns and technical data section (ex-
panded beyond scope of earlier catalogs) .—Com-
munication Products Co., Phelps Dodge Electronic
Products Corp.. Marlboro, N.J. 07746

DATA SHEETS, Bulletin 201964, on model
504 electrostatic charge amplifier. 7 sheets. Specs,
photos, applications, characteristics.—Kistler In-
strument Corp., 8989 Sheridan Dr., Clarence, N.Y.

CARTOONED FOLDER on alpha-numeric
display tubes line, with brochure and bulletin
sources on each.—Burroughs Corp., Electronic
Components Div., Plainfield, N.J.

“NOTHING BUT NOISE?”, 24-page pocket
book, illustrated, describes problems and solutions
of radio frequency interference in mobile rigs.
Question-and-answer style.—Hallett Manufacturing
Co., 5910 Bowcroft St., Los Angeles, Calif. 90016

“YACO NEWS” is a monthly publication
which lists and illustrates firm’s new product liter-
ature. with box for checking catalogs desired. 4
pages.—Vaco Products Co., 317 E. Ontario St,
Chicago, 11I. 60611

“CAREERS IN ELECTRONICS,” d44-page
booklet, giving explanations and choices of either
home training or classroom courses for school
with branches in Hollywood, Seattle, Kansas City,
Mo., and Washington, D.C. Gives table of con-
tents of books used in courses.—Grantham School
of Electronics, 1505 N. Western Ave., Hollywood,
Calif. 90027

ALTERNATORS BROCHURE, “There Is No
Such Thing as an All-Purpose Alternator.” illus-
trates 40-, 53-, 60-, 100- and 175-amp sizes, and
shows method of calculating electrical require-
ments. alternator output, and comparing to be sure
alternator matches load. With curves and photos.
—Leece-Neville Co., 1374 E. 51 St., Cleveland 3,
Ohio

PRECISION SWITCHES CATALOG, 12
pages. looscleaf punched, on Klikswitch snap-ac-
tion switches—pin-, leaf-, plunger-, roller-actuated
switches, slide switches, high-current switches, foot-
operated switches and actuators. Photos and specs.
—Request on letterhead from Sales Promotion
Dept.. ITT General Controls, Inc., 801 Allen Ave,,
Glendale, Calif. 91201

CAPACITORS BROCHURE, 4-pages on ca-
pacitors called VacCaps. Photos, diagrams, and spe-
cifications.—Eitel-M¢Cullough, Inc., 301 Industrial
Way, San Carlos, Calit.

1965 MICROPHONE CATALOG, I16-page,
4-color, photos. specs of microphones for CB,
broadcasting, amateur, professional and home re-
cording., etc.—Turner Microphone Co., 909 17 St.
N.E., Cedar Rapids, lowa 52402

BULLETIN A105 describes the Alpha solder
and flux research and development kit, which con-
tains 36 solder-chemical materials.—Alpha Metals,
Inc., 56 Water St., Jersey City, N.J. 07304

BOOKLET, “Sound Reinforcement and the
New Liturgy,” explains to the clergy sound system
revisions required with the addition of English to
the Mass. 14 pages, illustrated.—Electro-Voice,
Inec., Buchanan, Mich.

BROCHURE ON BOOKS describes 8 publica-
tions, most of them revised editions, including two
new titles: “Short Wave Antennas—Theory and
Practice’’ and *“How to Build TV Antennas for
All Channels and Systems.” World Publications,
1, Lindorffsallé, Hallerup, Denmark.

CONDENSED SEMICONDUCTOR CATA-
LOG, 42 pages plus foldout, looscleaf punched,
with chapters containing a quality-control flow
chart, reference list for new design types, how to
choose a photosensitive device, circuits utilizing
Amperex semiconductors (i.e. chopper, differential
amplifier, AM-FM receiver, Sonobuoy transmitter)
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and a list of available Amperex application re-
ports. Write on company letterhead to Amperex
Electronic Corp., Slatersville, R.1. 02876 END

Any or all of these catalogs, bulletins, or
periodicals are available to you on request direct
to the manufacturers, whose addresses are listed
at the end of each item. Use your letterhead—do
not use postecards. To facilitate identification,
mention the issue and page of RADIO-ELEC-
TRONICS on which the item appears.

UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.

B e m g — = =]
ELECTRONIC MUSIC . . .
Way-out? Or will it graduate
to the concert halll Is the
science-fiction sound gimmick
attracting interest in the

world of serious music? Can
the do-it-yourselfer compose

and play electronic numbers?
James Seawright, technical
director, Columbia University
Electronic Music Center,

authors this full up-to-

date report.

“MUST"” READING IN . . .

June RADIO-ELECTRONICS

BOOSTER COUPLER

A Dramatic Improvement
on an Old Favorite

BC-208
Runs 1-4 TV or FM Sets
Replaces Model WBC4-X

Winegard engineers have used two of the new
6HA5 ampliframe shielded triode tubes and
new circuitry to create the all new Winegard
Booster coupler that dramatically increases
signal power & cuts noise to a minimum. This
increased power means 8 DB gain to each of 4
outputs, reducing snow, picture smear and
interaction between sets.

FM gets a boost in this new circuit as well,
because it covers the entire FM Band 88-108MC.
The new BC-208 Booster Coupler is another
forward-looking product from Winegard . . .
providing better color, black and white and FM
reception. Ask your distrlbutor or write today
for spec. sheets.

Winegard Co.

3013.F Kirkwood .

ANTENNA
SYSTEMS

Burlington, lowa

Non-
Commercial
Classified
Ads

Loy TYPE
ELECTRONICS ACCEPTED

now has a0
anew CONSTRUCTION |

Non-Commercial
rate of 30¢

per word

for individuals.
(Our commercial
rate remains

at 55¢

per word.)

Readers
interested

in buying

or seiling
personal items
or equipment
can now do so
at little cost.

BR21

FOR ADDED POWER

S23 LINEAR RF AMPLIFIER
classified is a matching companion
section to cover greater distances

increased transmit
Available for
either base or mobile.

. ith
for details Soart

and order form.
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IF YOULSELLSERVICESGIVECORDERS;-YOU NEED

'BUSINESS RADIO

for Rugged Business Use!

Excellent performance, dependability
and operational convenience provided by
FM-40 reflect the experience and design
ability that has made Sonar the undis-
puted leader in this demanding form of
business radio art. Greater range be-

cause of Voice-Power designed circuitry ® Compact and lightweight e
Easily installed in smallest vehicles o Smartly styled for office use
e Noise free squelch for crisp clear communication e Accessory plug
for Sonar Call, selective )
power Linear Amplifier ¢ 12 VDC & 117 VAC e 1 year warranty ® Size:
434"H x 9Y2" x 11Va”L ® Weight: 10 Ibs.

Calling System e Accessory plug for high

Complete 1 pr. of Crystals, Power $28950

Mike, Brackets, & 2 power cables

SONAR RADIO CORPORATION |
73 Wortman Ave., Brooklyn 7, N.Y. Dept. 391 |

Please send me information on Business
Radio FM-40 and BR-21 matching Amplifier.
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TECHNICIANS NEWS

NEA UNDER WAY

The recently formed National
Electronics Association has begun is-
suing a monthly bulletin. The first is-
sue, dated January, was bannered
“N.E.A. What?” and its editors an-
nounced that they were searching for a
title (reader contributions invited).

The second (February) issue ar-
rived with “N.E.A. Mirror” as its name,
and carried a report of the board of di-
rectors’ meceting in Des Moines. Par-
ticularly interesting business transacted
at the meeting was the allocation of
funds and authority to “pursue and clar-
ify the uncertainty . . . in cases of
dual distribution as it applies to the elec-
tronic sales and service trade.”

An NEA Technical Information
Committee was initiated to collect and
dispense manufacturers’ information
not normally easily obtained by service
technicians.

The NEA’s position on CATV
seems at the moment to be neutral. Its
CATV Committee will prepare and dis-
tribute a fact sheet to be used by “local
and state associations, intelligently and
legally, in supporting or opposing
[CATV] activity.”

ON HOW TO GO BROKE

A recent issue of the T'SA Service
News, monthly publication of the King
County TV Service Association, cen-
tered in Seattle, Wash., carried some
very persuasive thoughts on the usually
fatal risks of price-cutting on service
calls. What follows is an innocent re-
write of the article.

The writer declares that he is al-
ways saddened to hear of a failing serv-
ice shop or of one that couldn’t make
enough to support its owner’s family. He
is even sadder when he finds that the
shop has been charging far below aver-
age rates with the excuse that people
“just won’t pay a fair price for good
service.”

The absurdity of this excuse, says
the author, is clear from the fact that
other shops in the same neighborhood
charge from 25% to 50% higher rates
than the “sick” shop does.

“Anybody can get business by
charging a below-cost rate. The con-
sumer just loves to find such a shop, and
the shop can get a lot of business just
from those looking for a bargain, and
from those who want something for
nothing. But what benefit does such
business bring, if the owner can’t make
wages and leaves his family to ex-
ist on a substandard level?”

80

A shop does not make money when
service rates are too low. “Low rates
attract the something-for-nothing type
of customer, who not only seeks cheap
service, but often objects even to pay-
ing . for the service he gets. This
customer is not loyal—he will go any-
where he thinks he can save a few pen-
nies.” If he hears of another shop will-
ing to charge even less, he runs there,
and tells his friends “how you took him
by charging more.”

“Most  small

businessmen scare

* “TOP BRAND"—

themselves into taking this road to even-
tual oblivion. They care a little 100 much
about what the other shop charges, and
fail to build their business on good serv-
ice at a fair price. The shop that does
good work seldom needs to worry
whether its price is too high. It is too
busy making money.”

The writer refers to a survey which
showed that, in 2 months, only 22 price-
cutters advertised in newspapers in all
of the State of Washington. Seventeen
of them were in Seattle. “Now if the

RADIO & TV TUBES

NEW DISCOUNT--60/10/10%-IN ANY QUANTITY

List Net List

Net List Net List Net
|

| Lloza 5255 ss2 6ATBA 5420 $1.36 | || 6cus 5265 85| [ ] 7aU7  s2.60 .84
| Ll vap2 300 97 6AUAGT . 360 1.16 | | scus 4.35 1.40 | 100e7 3.40 1.10
| J 183 290 93| ) eAus . 450 145 6XC8 .. 420 136 12AT6 . 185 59
] 1k3 200 93| [ ) eavea 210 68| ) ecvs . 330 1.06 12AT7 . 305 98
] 1rs 305 98| | sausa 420 1.36 6DA4 . 290 93 12AU6 . 215 .69
[ [ w2 230 .74 6AV6 . 1.65 54 6DE4 285 .92 12AU7 245 79
Ji1x28 . 305 .98 6AWBA 370 119 | | epEs 250 81| L) 12ave . 165 .54
1 2aran 405 13| L) eaxs 270 &7 60G6 . 3.45 11| || 12ax46T 270 .87
| [J2cvs . 305 8 6AX4GT . 2.65 .85 6DK6 235 76| ) 12ax74 255 .82
J3a3 340 100 6AY3 . 275 .89 6DQ5 .. 835 2.70 12A27A 275 89
’ L_] 3AU6 235 76| L 6B10 3.50 1.3 6DQ6 415 134 12B4A . 285 .92
[]3sNa . 305 .98 6BA6 . 200 .64 6DT6 215 69| L 128BA6 . 1.65 .54
1 3BN6 . 385 1.24 6BAI1 . 370 1.19 6EAT 500 1.65| L) 12866 175 se
| LJacse 230 74 6BC5 235 76 6EAS 320 1.03| L 12BH7A 305 .98
| J 3DTé . 220 N 6BDI1 .. 5,10 1.65 6EH7 405 1.1 ) 12BQ6GT 4.45 1.44
[] a8cs 235 .76 6BE3 300 97|LJ) 6ems . 340 10| L 128v74 320 103
| [ ascs ... 405 131 6BE6 . 220 71| | 6EmM7 510 1.65 12¢5 245 79
(] aBaza .. 400 1.29 6BEI1 . 4.80 1.55 6ERS 380 1.23| L 12cA5 . 300 .97
| []agze . 225 72 6BG6 .. 650 2.10 6EW6 . 2.50 .81 120Q6 . 4.20 1.36
[] sams ... 395 127 6BK4 8.00 2.59 6EV5 300 97| LJ12sa7 430 1.39
[]sans . 435 140|[)eakz . 340 190 6GE5 . . 410 1.32 125K7 . 395 1.27
|| 5aQs 235 76 | L) éBNdaA . 335 1.08| ) 6GH8 320 1.03 12sQ7 375 1
[Jsars .. 370 19| ] esne . 320 1.03 6GK5 . 405 1.31 13DE7 . 295 .95
\‘ [Jsciea . 380 123|[ ] eas . 240 .78 6615 .. 510 165| || 17ax3 275 g9
[ srs 380 123 | [ ) esae 435 140 [ ] 6ove 275 8o 17D0Q6 . 4.20 1.36
[] suaGe .. 210 .68 6BQ7A . 395 1.27 6J6A 2.80 .90 19AUS . 3.80 1.23
| [ sus 330 106|[ ] gpus 335 1.08 | . 6K6GT . 265 85 | 25BQ6GT 4.65 1.50
[Jsvaer 175 56| (] eaze . 225 72| 6K 385 124| [ ] psi60r 265 s
’ E} :::;‘ < ?:: ‘-:: []eBz7 ... 400 1.29 :sl::c | ::: ‘~:° | 336Y7 . 6.40 207
: PP ] ecBe . 225 72| : i 35C5 215 69

| [J eaLnn . 440 142 — 6SN7GT 260 .84
T eamsa 345 111 | ) 6C08 - 580 187 |y il 35EH5 .. 230 74
] 6ANSA .. 400 129 6C67 245 79| (] cion 330 106| ) BWE 110 35
T D 6CGBA  3.30 1.06 st 3525GT . 185 59
' | 6ART1 . 435 140 | - l6c18a .. 365 138 | [ | gwar . 240 78| L s0C5 215 69
| [Jeast1 . 500 162| ) 6cm7 ... 290 93| ] eweor.. 285 92| ) 50EM5 . 230 74
| [Jeats ... 190 &1 |[]ecas . 350 13| ] exs 315 102 | [ soue 255 .82

Tubes are all brand new in individual factory cartons‘and sold to you with a money back guarantee.

Your net prices shown are even better than 60/10/10% off———this form makes ordering easy—
just write amounts in boxes & enclose with money-order or check, add extra for shipping, excess
refunded—this form will be returned in your order as the packing slip, plus lists of latest offers

Name Cost of Please specify refund on
F00dS - shipping overpayment desired:
Shipping {] CHECK POSTAGE STAMPS
Address S— — estimated D ;
{0 MERCHANDISE (our choice)
TOTAL with advantage to Customer.

 BROOKS RADIO & TV CORP., 84 Vesey St.. Degt.
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A, New York 7, N. Y.
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price is such a factor, why is it that al-
most 800 shops operate in the state and
over 300 in the city? How come the 22
shops don’t get «l/l the business? After
all, $1.50 service calls should be a lot
more attractive . than the $6.95 to
$7.95 charged by the majority of serv-
ice shops. And we cannot help but won-
der what the difference is between a
$1.50 call and a $3 call. Is the $3 call
worth twice as much? Or does the $1.50-
call shop just go broke twice as fast?”

G-E OPENS APPLIANCE OUTLETS

Fulfilling rumors of the past sev-
eral months, General Electric early this
year opened four new appliance cen-
ters in Cleveland, Ohio, at which they
sell, among other things, color televi-
sion sets at prices that some observers
believe are below what smaller, inde-
pendent dealers can manage. The
Cleveland stores advertise G-E Provin-
cial fruitwood console color TV’s for
$518. A G-E Danish modern console
goes for $498.

According to an article by Gene
Love in the January St. Louis TESA
News, small G-E dealers who have com-
plained have been told they must go
along with it. Two fears expressed in
the article are that other manufacturers
will soon follow G-E's lead to meet the

“MOVING OUT SALE" :

competition, and that G-E (and even-
tually others) will begin servicing sets
as well, depriving the independent serv-
ice shop of business.

TESA WISCONSIN TO REINTRODUCE
LICENSING BILL

Members of the Television & Elec-
tronic Service Association of Wisconsin
are moving forward with plans to push
their  long-hoped-for licensing  bill
through the state legislature this year.

Briefly, the bill calls for licensing
of all television service technicians. Any
person now in the business can be li-
censed merely by applying, until Jan. 1,
1966. After that date, applicants must
have 2 years apprenticeship or the
equivalent in vocational school courses.
Apprentices are licensed without exami-
nation, but all their work must be su-
pervised by a licensed technician.

A “Wisconsin Board of Television
Technicians™ will be created, with seven
members appointed by the Governor,
all “knowledgeable in the field of tele-
vision”; at least four must have been
full-time technicians for at least 5 years
immediately before their appointment.
The board will prepare suitable exami-
nations, and is given the power to re-
voke or suspend licenses for infractions.

The bill would also cover adver-

tising: “No person shall advertise tele-
vision repairs unless he is or has in his
employ a licensed television technician.”

Penalties would run to $100 or 60
days in jail for each infraction.

Members of TESA are being urged
to write their lawmakers in support of
the bill.

G-E OFFERS TRANSISTOR-SET
TROUBLESHOOTING COURSE

A “programmed  instruction”
course in three volumes, covering all
types of transistor troubleshooting, is
being sold to technicians by General
Electric.

Available through G-E radio re-
ceiver department field-service repre-
sentatives and TV and phono distribu-
tors, the course covers diagnosis and
repair in transistor television sets, pho-
nographs and radios. It uses the “pro-
grammed instruction” technique, which
allows individuals to set their own
learning pace and test their understand-
ing as they read new material.

The three-volume course may be
ordered for $14.25. END

Technicians! Get your groups into print!
Send news to Technicians’ News,
Radio-Electronics, 154 W. 14 Street,
New York, New York 10011.

7 PORT OF N.Y. AUTHORITY TAKING OVER 13
BLOCKS FOR TRADE CENTER & WE'RE IN IT!

We must unload 3 BULGING WAREHOUSES . . . at the GREATEST PRICE SLASH in Electronic History!

We will have 2 Places to serve you ——— Uptown at 2271 Broadway, Downtown still pending ——— Sale may end soon

FREE $1 BUY WITH EVERY 10 YOU ORDER

50 ASSORTED MYLAR CONDEN-
SERS Popular types .001 to .47 ..

3 AMPHENOL CO-AX CONNECT. 51
ORS 50-239, PL.259, M.359 or asst

300—ASST. V2 W RESISTORS 51 f'

Top Brand, Short leads, excellent

100—MOLDED TUBULAR COND. 51 D

Top brand, short leads, excellent

Only applies
to “$1”° Buys

HURRY, HURRY, HURRY.

FREE GIFT WITH EVERY ORDER
*1 TV BARGAIN COLUMN

MARKET SCOOP COLUMN

STANDARD TV TUNER 41 mc
Complete with Tubes & Schematle .

S 1—-HEARING AID AMPLIFIER
5|D inel 3 Tubes, Mike, Ete (as is) s2

50_ASSORTED #3AG FUSES § 50—RCA LUCITE RADIO KNOBS §
A oA e FL) 5E3234), W=l e el e 2 | G.E. TV POWER TRANSFORMER S 4 3_ASST WEBSTER CARTRIDGES §
7 250ma. 360/360v, 6.3-DA, 5v-3A . D best ¢ let. ; 1 1
100 — ASST. RUBBER & FELT sq [ ] g R L L | B L
FEET FOR CABINETS best sizes 2 conductor, serves 101 uses .. .. ,SlIS,OO TIEI.EVISION m’"PA{r.’s 51 1 CHAPT ZU DI MITZIA "JACK-
JACKPOT'* best buy .
D 100—ASST. RADIO KNOBS 51 L POT"” double your money back if §
50 — STRIPS ASSORTED SPA- § all selected poputar types ...... ~— 4 — TV ALIGNMENT YOOlS (3 not completely satisfied .. .. .. 1
GHETT| handy sizes .......... 1
" D 50—RADIO & TV SOCKETS 31 - most useful assortment .. 50—G.E FLASHLIGHT BULBS s
[[] 4-30' SPOOLS HOOK-UP WIRE $q CRZT  PIICRCAS O Db i $12 TV FLYBACK TRANS 90° 59 L] 2Pne e ey \GHT  BULBS 1
erent L LS S 100—ASST. TERMINAL s"ups for all type TV's incl schematie (|
[ itoras T & dhng 1 ' ] 2—G.E. PIECES OF EQUIPMENT $
WS e L s 51|:] 100—ASST. CERAMIC CONDEN sl‘D e Y T Tt L 51D Sncked wIth over 200 aneful parta L
sub-min for Transistor Radios ..., b—. N - or a ype *s In schema |
SERS some In 5% ............ | _
5 — AUDIO OUTPUT TRANS- S - 1 | 70° FLYBACK _TRANSFORMER S ] 10—ASSORTED DIODE FRYSTALSS
E] FORM sub-min for Trans Radios 1D :g&d‘ﬁiirm/:nxzig &Ens‘lslzosg's 51ID for all type TV's Incl schematic 1: 1N34, IN4B8, 1NGO, 1NG4, INB2 1
_TOGGLE SWIT _ Y 70° TV DEFLECTION YOKE S 20—-ASSORTED TUBES
e R o SL|[] 100AsST va waTt RESISTORS $9 [] 7%, U, B5fe o0 tna Gememave *1|[] 20;ASSORTED Tuses %1
4—DUMONT VERT OSC TRANS $
[J 13-ASST. ROTARY SWITCHES sq |[T] 70-ASST 1 WATT RESISTORS $9 [ ] (ol ometic tor ‘mony TV wren 15 ALL AMERICAN TUBE KIT 59
= 20—ASSORTED TV COILS s1| 12BE6, 12AV6, 50C5, 35W4 ...
[ SLEAN UP THE KITCHEN “Jack- 59 [T] S50 ST0cd nmcen. some 365~ £ vee) souna vatis, sie. ... 1| -
Jp Iz Dea } 3 — TOP BRAND 35W4 TUBES $
1 it T o 50—PRECISION RESISTORS S 40 ASSORTED TV KNOBS S
B D asst. lst price $50 less OBC, . 1 D all standard types, $40 value , IID 1
50 — ASST. TUBULAR CON- § 20—ITT SELENIUM RECTIFIERS
C DENSERS 001 to 47 to 600y . *d. 0 ggm—w:sss IE?o,ﬂRsﬁPP‘ND 10 gsissrn\g 5:5.2150313’;!-.% CON- SI.D 83ma for Radias, Meterss Chantors, §
CRYSTAL LAPEL MICROPHONE Sq 10 SETS — DELUXE PLUGS & § 7 — ASST. TV ELECTROLYTIC § Fromitor. Expirimenc, s . 1
J high impedance, 200-6000 cps .. D DAGHIS] assBirGr WAy purseds I‘D CO;DENSE‘RS N o ROLYTIC 1'D SR TSR (GO 3407 51
1000—ASST, HARDWARE XIT _ — 117v, 2.5mh, dual, many uses ,
D S Sre Wy R e ne o Fi gt TicH SI‘D 25 SYLVANIA HEAT SINKS 51 D 50—ASSORTED TV PEAKING 51
for Transistors, ete. ,...0s00.. | COILS all popular types ....... ID BONANZA "JACKPOT* not gold, 5
100—-ASSORTED RUBBER GROM- 51 D 10 — SETS PHONO PLUGS & 31 I:' 20—-ASSORTED GRID CAPS 51 hot oil, but a wealth of Electronic §
METS best sizes . ... ... ... { PIN JACKS RCA type ........ for 1R3, 1X2, 6BG6. 6BQG, etc. . . ltems—Money-Back.guarantee . ...

You can use the HANDY ORDER FORM

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N.Y.

MAY, 1965

on adjoining page for all orders.
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WHAT'S YOUR EQ~?

These are the answers. Puzzles are on page 48.

Positive and Negative

The trick lies in the waveform
across the transformer’s secondary. The
output is a negative pulse with a slight
positive ring. Diode (D1) conducts dur-
ing the negative portion of the pulse and
charges Cl to —1,500 volts. D2 con-
ducts only during the positive portion of
the pulse, and hence charges D2 to
+ 150 volts.

|

1 S

0

= \J ! A4
—15KY R

ONE PERIOD .

Both diodes need to have the same
peak inverse rating in this peak-charging
circuit.

Automotive Puzzler

The left light bracket proved to be
completely ungrounded! The lamps used
are dual-filament type with common
ground, and taillight has lower candle-
power but higher resistance than the
stop light.

When taillights only were on, the
left side was in series with both stop
lights and, having much higher resist-
ance, got the lion’s share of the voltage.
As a result, the left side was a bit dim-
mer.

When stop lights only were turned
on, the left side was in series with both
taillights, resulting in both taillights
burning at about half voltage plus the
right stop light at full voltage. This made
the left side appcar considerably dim-
mer.

RIGHT LAMP
STOP LIGHT SW %
T

b

T0 =
BATT | LEFT LAMP

oM _

TAIL LIGHT SW %

N
-5

When both tail and stop lights were
turned on, the left side went completely
out because both filaments were pegged
at full voltage and there was no series
circuit to ground. END

Wrong Switch

There was an error in the Answers
column concerning the “Dialing” puzzler
in the March 1965 issue. The sequence

D]

L s
L S,

of operation (Fig. 2) starts with clos-
ing switch S instead of D (which is al-
ready closed). In the Question column,
switch D should have been shown
normally closed.

L oD

50 Pears dgo

in Gernsbhack Publications
In May, 1915

Electrical Experimenter

Radio Recciver Protective Gap

Wireless Telegraphy & Telephony on
Union Pacific Railroad

The D. C. Arc for Wireless

Improved Conical Tuning Coil

Universal Crystal Detector

IF YOU'RE NOT
GETTING THE
BEST OUT OF
YOUR HI-FI
EQUIPMENT,
YOU NEED THIS
NEW BOOK

HERMAN BURSTEIN, the author of
this new book, is a recognized authority
in the high fidelity field. He has written over
100 articles for such leading newspapers
and magazines as: Audio,
11iFi/Stereo 7
Flectronics World, The New York Times,
and The San Froncisco Chronicle. Some of
his books include: Tetting the Most out of
Your Tate Recorder, Stereo . . . How It
Works, and Fundamentals of High Fidelity.

erman
oy Eurstein

Cx L1BNARY NO 120

Iligh Fidelity,

Review, Radio-Elecironscs,

GERNSBACK LIBRARY, INC.

154 West 14th Street, New York, N. Y.

NAME. . .i.veuernnnnrn. .

CET V- i b - b @ e o o o an

ORDER FROM YOUR LOCAL PARTS JOBBER, OR FROM

10011

Please send me HI-FI Troubles. 1f 1 am not completely satisfied,
I may return the book within ten days with no obligation.

(I’LEASE' PRINT—it prevents errors)

STREET s a5 ivs « she 1 Foemne e - o s seesn 5 gorons 287054

1 ASTIVANGE . . .. caa . ZIP CODE. .........

[) SAVE POSTAGE COSTS 3 gis'orius,vour faymep oL 425 »o

3-12-RE/565

| B excessive hum

| m naise in switches, tubes, resistors, etc.

I W (istortion

160 Pages

www americanradiohistorv.com

| . equipment deteriorating

139 lllustrations

I-F1 TRUCD

How You Can Avoid Them . . . How You Can Cure Them

by Herman Burstein

Just published! At last, a book which deals
directly with the problems you face in main-
taining your audio system in peak condition.
Tells you how to locate troubles, what to do
about them and how to do it—and, just as
important: what not to do. Saves you valuable
time and money—helps you to achieve the best
in listening pleasure from your hi-fi equipment.

HOW MANY OF THESE PROBLEMS

1
: INTERFERE WITH YOUR LISTENING PLEASURE?
!

B Dbass and treble problems

W special installation problems

m tuner, amplifier, phono;
speaker troubles

I Invaluable for anyone who wants to know
how to buy and maintain hi-fi equipment

Paperbound $3.95
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NOTEWORTHY

= |

NEW LIGHT-DIMMER CIRCUITS

Semiconductor light dimmers and
motor speed controls are increasingly
popular. Several SCR circuits have been
abstracted from manufacturers’ appli-
cation notes and published in this maga-
zine. The better circuits use two SCR’s
and a number of other semiconductor
components.

Transitron Electronic Corp. has
developed two semiconductor elements
—a BiSwitch and a special trigger diode
—that greatly simplify electronic light
dimmers and motor speed controls. A
basic dimmer circuit is shown. The Bi-
Switch is a bilateral switching device
comparable to two SCR’s connected in
parallel back to back. It can be turned
on in either direction by applying a
voltage pulse whose amplitude is higher
than the breakover voltage.

LAMP LOAD Bl SWITCH
@ TBS20A
L RIIOK ER900
I7VAC 3292, 3 BRILLIANCE  TRIGGER
pri— S “AAAn DIODE

*
PULSE
TRANS

% = SEE TEXT

The pulses are developed by a
ER900 silicon trigger diode. This is
a symmetrical multi-layer avalanche
switching diode that develops a pulse
each time its breakover voltage is cx-
ceeded in either direction. In this cir-
cuit, the ER900 produces bipolar
pulses; one pulse for each half-cycle of
the input voltage. The two-section R-C
phase shifter (R1-CI and R2-C2) per-
mits the BiSwitch to be controlled over
a range of 0° to 140° of each half-cycle.
R2 controls motor speed and lamp bril-
liance.

The circuit shown can handle lamps
and motors up to 750 watts. The trigger
or pulse transformer used with it may
consist of a primary with 2 turns of No.
24 wire and a secondary of 60 turns of
No. 20 wire on a ferrite core. It’s con-
struction is rather critical. Transitron
recommends the type 12759 transformer

[2AT7 1726ALS

INPUT

SENSITIVITY

33K
270K

available for $1.85 from Torotel, Inc., |

5512 E. 110th St., Kansas City 37, Mo.

The ER900 trigger diode is $1.75
and the TBS20A $5 at Transitron dis-
tributors.

e

VOX FOR TAPE RECORDERS
Voice-operated or voice-controlled
break-in, commonly called VOX, is
widely used in amateur phone transmit-
ters. A portion of the audio modulating

voltage is rectified and uscd to turn on |

the transmitter. A similar device is a
valuable accessory for tape recorders—
particularly when recording speech or
dictation.

The tape recorder VOX circuit in |

the diagram was published in Radio,
Television & Hobbies (Sydney, Aus-
tralia). The input signal is tapped off
the plate of the recorder’s first af ampli-
fier ahcad of the volume control.

This signal is amplified in the
12AT7 and rectified by the 6ALS to de-
velop a negative voltage on the grid of
the first section of the 12AU7. This
triode is biased toward cutoff, and its
plate voltage rises until it reaches the
striking voltage of the NE-2.

The relay control stage is biased
close to cutofl by the large cathode re-
sistor. When the NE-2 fircs, a large
positive voltage is applied to the output
grid. This tube saturates and closes the
relay. The VOX closes the relay and
starts the recorder within 1 millisecond
after the initial sound strikes the mike.

The author recommends operating '

the rccorder at its lowest speed to pro-
vide rapid starting and to minimize tape
spilling when thc relay opens. The re-
lay contacts should be able to handle
the motor’s surge currents. If it cannot,
then it should be used to control an
auxiliary power relay. Connect a capac-
itor of around 0.1 uf from the chassis
to one of the rclay contacts to suppress
the arc that occurs when the relay
opens. When the recorder has separate
drive and takeup motors, the relay

should break both circuits simultane-
ously. END
12AU7
NE'2 gYIOK
A -
620K
S

T0
} RECORDER
e ) MOTOR
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new SAMS BUUKSQ

Color TV Training Manual, New Second Edition

by C. P. Oliphant & Verne M.
Ray. This newly revised com-
prehensive manual is the most
up-to-date guide available for
technicians preparing to service
color-TV receivers. Describes
the science of color, require-
ments and make-up of the com-
posite color signal, latest color
circuits, and servicing proce-
dures. Full-color picture tube
photos are invaluable for setup
and alignment procedures, as
well as trouble-shooting. Chap-
ters: Colorimetry; Require-
ments of the Composite Color
R Signal; Make-up of the Color
Picture Signal; R-F and I-F Circuits; Video, Sync &
Voltage-Supply Circuits; Band pass-Amplifier,
Color-Sync and Color-Killer Circuits; Color De-
modulation; Matrix Section; Color Picture Tube &
Associated Circuits; Setup Procedure; Aligning the
Color Receiver; Troubleshooting. 224 pages;s 95
84 x 11”. Order TVC-2, only 5

Industrial Transistor Circuits

by Allan Lytel. Semiconductor characteristicg=—ex-
tremely long life and reliability, plus low power and
small space requirements—make them ideal for
many industrial applications. This valuable refer-
ence book describes dozens of solid-state circuits
designed for reliable industrial service. Schematics
and explanator‘v] text fully outline principles and
operation of each circuit. Covers solid-state circuitry
for controls, amplifiers, regulators, alarms, counters,
dimmers, timers, meter controls, etc. An important
book for technicians, designers, and experi- $750
menters. 112 pages; 514 x 844”. Order ITL-1, only 2

Basic Electricity / Electronics Lab Workbook

by Training & Retraining, Inc. This comprehen-
sive programmed-type workbook is the project-teaching
supplement for the popular Sams Basic Electricity/
Electronics series. The workbook includes dozens of
lab projects keyed to the 5-volume series. Each project
is accompanied by text explaining the principles of
electricity and electronics under demonstration. Pic-
torial and schematic diagrams, parts lists, and step-by-
step wiring instructions guide the reader through the
actual construction of each practice project. Questions
(and answers) help to gain understanding of the project
and its principles. Workbook leads finally to construc-
tion of a superhet receiver. 256 pages; 8% "x 11" $495
Order ECY-W, only .. ... .. 4 4

Basic Electricity/Eléctmnics Series

Vol. 1 Basic Principles & Applications

Vol. 2 How AC and DC Circuits Work

Vol. 3 Understanding Tube & Transistor Circuits
Vol. 4 Understanding & Using Test Instruments
Vol. 5 Motors & Generators—How They Work
(Each Volume, softbound $4.50; hardbound, $5.50)
5-Vol. Softbound Edition, order ECY-50, only 3195
5-vol. Hardbound Edition, order ECS-50,0nly $24.95

Electronic Systems for Convenience,
Safety and Enjoyment

by Edward A. Altshuler. In this new book, the author
forcefully points out to TV-radio technicians, dis-
tributors and manufacturers the need for a new
marketing approach in the electronics industry. He
shows convincingly that electronics markets will ex-
pand rapidly—requiring growing services from tech-
nicians, distributors and manufacturers—as totally
integrated electronic systems are developed and
adopted for entertainment, commmunications, con-
trol, and special services. He cites striking examples
of how today’s electronics technology can be applied
and sold in ?l'ome, plant, office, school, and hospital.
“Must”’ reading for everyone with a stake in elec-

tronics. 256 pages; 5% x 814", $495
Order SAS-1, (softbound),only. ............. 4
Order SAH-1, (hardbound), only ............ $5.95

HOWARD W. SAMS & (0., INC.

@ Order from your Sams Distributor today, or mailg
@ to Howard W. Sams & Co., Inc., Dept. RE-5, 1
@ 4300 W. 62nd Street, Indianapolis, Ind. 46206 [
: Send me the following books: =
a0 TvC-2 [ ECY-wW O Ecs-50 [ SAH-1 '
10 me O Ecy-30 O sAs-1 H
: [ Send FREE Sams Booklist. $ en:losed=
g Name :
[ ]
B Address [
[ ]
] ]
A City. State Zip. ]
] []
]

] My Distributor is. :
@mmm |NCANADA: A, C. Simmonds & Sons, Ltd., Toronto 7 mmm sl
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4 1N SPARE TIME

AT HOME

COLOR TV-

RADIO-ELECTRONICS

Coyne—and only Coyne—can
give you this modern, TV
Home Training. Easy to fol-
low 2150 photos and diagrams
covering Radios-TV, Color,
UHF, Transistors. We also
show youhow tostart making
money whilelearning, rightat
home. Get your basic training
athome, then make a flash fin-
ish with 2 weeks of actual shop
work in Chicayo under diree-
tion of same instructors who
guide our resident students.

LOW COST—Easy to Pay
You don't pay for costly “‘put
together' kits. Smail mont?)ly
payments and (ow, low cost
make it easy for everyone to
train, Freeemployment serv-
vice for graduates—or we
show vou how to start your

own service businessona |

‘*shoestring.”’ Send name to- !

day for complete facts and
valuable book on Television.
No salesman will eall. Every-
thing mailed free, postpaid.

Coyne
Electronics Institute
Not for Profit
1S01 W.Congress Parkway
Dept. 55-H5 CHICAGD 7, ILL.

FREE

of Extra Charge
to Graduates

TWO WEEKS
Shop Training in Chicago

No increase in home train-
ing cost, but the day you
graduate you will be en-
titled to two full weeks of
personal instruction on ac-
tual projects in the great
Shop-Labs of Coyne in Chi-
cago —without one cent of
extra tuition whatsoever.

FREE Just Send Name

No charge. No obligation.
No salesman will bother
you. Just send name for
free copy of big 24 page
book on quickest, lowest
cost way to train for top
pay job
or busi-
ness of
your own

.. Mail

o e e e o
COYNE ELECTRONICS INSTITUTE, Dept.55-H3

| 1501 W. Congress Parkway, Chicago 7, III. '
Please mail free book and offer of two weeks personal l
training in Chicago without extra tuition for home study
graduates. Explain low monthly payments. l

l NAME.

| ApDRESS

CITY &
STATE.

for your convenience

ovVer

600

electronic
parts
distributors

now sell

Radio-Electronics
PO
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TRY THIS ONE

GAGING SMALL SCOPE-TRACE
CHANGES

To read small changes in the height
of a scope trace, cover all but a small
portion of the signal with a piece of pa-
per. The relative changes will then be
greater and more casily seen.—Tom
Jaski

CARTONS MAKE QUICK SPEAKER
ENCLOSURES

Excellent “no-cost” speaker enclo-
sures can be made quickly from ordi-
nary corrugated cardboard shipping
cartons. Auto radio extension (rear-

| seat) speakers or emergency PA jobs

|

|

I [l32= S~ —=—nsn s LSS ]

are two uses that come to mind right
away. These cartons eliminate time-con-
suming work in making a suitable en-
closure. They are ideal for protecting
test speakers, and a little paint, a grill
cloth framed by (perhaps) a discarded
picture frame makes an attractive en-
closure for permanent installation.

EASY-TO-BUILD
MUSCLE STIMULATOR . . .

Uses single transistor, pow-
ered by flashlight batteries.
Long prescribed in physio-
therapy, electronic muscle
stimulation has called for
high-priced equipment. Read
how you can build this low-
cost stimulator at home.

COMING IN . . .
June RADIO-ELECTRONICS

wWwWw . americanradiohistorv.com

Speakers are often shipped in card-
board cartons of ideal proportions for
quick conversion into a permanent en-
closure. The only tools needed are
screwdrivers, a nail to punch holes and
a safety razor blade to cut the grille
opening. The corners of the carton can
be reinforced with wooden blocks, but
this is usually unnecessary since the cel-
lular construction of corrugated card-
board enables it to withstand almost as
much weight as thin plywood. It can
readily be shaped without woodworking
tools.

Experiment with the depth of the
enclosure until you like the tone qual-
ity. In one installation, a large carton
was used and reinforced inside with
pieces of Masonite. Experimenting with
extra strips of corrugated cardboard
made a “sound chamber.” Usually, how-
ever, the speaker shipping carton is suit-
able as it is for the enclosure, and it
needs only shght reinforcement to make
it as sturdy as a wooden cabinet.—Glen
F. Stillwell
HI-FI SALES AID:

PRE-MARKED CONNECTIONS

When I sell hi-fi components to cus-
tomers who wish to do their own instal-
lation, 1 have spared much time and
trouble by numbering the wires. Then
speaker phasing and input connections
require no time-consuming technical ex-
planations.

Assign numbers to each connection
that must be made by the customer.
Wires to speakers are numbered at both
ends on both conductors, and corre-
sponding numbers are placed on the
speakers and on the amplifier. By doing
this, the technician “presets” the imped-
ance and phasing correctly. All the user
has to do is place plugs in their sockets
and wires on their screws. Numerals can
be attached easily by folding cellulose
or masking tape over the lead and writ-
ing on it with a good ballpoint pen.—
Steve P. Dow END
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NEW PATENTS

FUEL CELL
PATENT NO. 3,138,490

William E. Tragert, Scotia, Robert I.. Fullman,
Schenectady, and Ralph E. Carter, Colonie, N.Y.
(Assigned to General Electric Co.)

This source of iow-voltage dc utilizes heat that
might be wasted otherwise. The cell has two
electrodes, both liquid at the high operating tem-
perature (approximately 1,700°C). The electrodes
are in separale containers.

One electrode is iron saturated with carbon,
and it is in contact with a carbon conductor. The
other electrode, silver, is contacted by a stainless
steel conductor. As celectricily is generated, the
carbon conductor dissolves. The silver is kept
saturated with oxygen, supplied through a tube.

The voltage under load is approximately 0.75.

ELECTRONIC SIREN

Patent No. 3,137,846 |

LF MODULATING MVB

50 easy-to-huild
Transistor Circuits

CARBON STEEL OXYGEN
1 / "/ \ = -
FMOLTEN SILVER | Electronic Projects

FOR
MOLTEN .
IRON ANODE students, beginners,

hobbyists

l //
i

[T
/{/7 /4|
NANRARRRARNARNN

LTI T 777

| 100 pages of exciting transistor projects you can
| make with easy-to-get inexpensive parts. No technical
knowledge needed—just the small tools shown. Tells
you HOW TO: solder, recognize electroric parts, read
electronic symbols. Clear pictorial and wiring diagrams
make instructions easy. You can make: crystal radio,
sun-powered radio, electronic megaphone, flashers, in-
' tercom, hi-fi tester, appliance tester, tachometer, ster-
SPKR eo balance, code transmitter, and 40 other useful
1

AUBIQ MVB devices. A wonderful introduction to electronics. Pub-

lished by Semitron, the leading professional lime of

semiconductors.
I_ — e s s _I

S[M Semitronics Corp.

265 Canal St.
N.Y., N.Y. 10013

| enclose $1.95. Send me your 50-prcjects hand-
book postpaid. I

Harold . Keeling, N. Tonawanda, N. Y. (As-
signed to Kenneth Tower, Tonawanda, N. Y.)

There are two multivibrators in this circuit:
Q1, Q2, and Q3, Q4. The first pair generates a
frequency of only a few cycles per second, while
the second pair oscillates in the audio raange.

Q3 of the audio multivibrator receives its
bias from voltage across C, which is charged and
discharged by Q2. Transistor Q2 switches abruptly
from conduction to nonconduction, but C smooths
the transition. The periodic voltage fluctuations
across C vary the freqency of the audio mulli-
vibrator and produce the sirenlike sound. It is
fed through a matching transformer to the speaker.

The audio tone is originally a sawtooth, but D
clips the peaks. Therefore the output is more
nearly a square wave, which produces a piercing
alarm. END
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“This is Mr. Kleever.
He's our linearity specialist

MAY, 1965

t | Name ... p i l
WV*_M I Address. . ........ . l
l City State

Z I P stands for the Post Office Department’s new Zoning Improve-
ment Plan. When renewing your RADIO-ELECTRONICS
subseription, or sending us a change of address, please let us know what
your ZIP Code is. We'll add it to your address mailing plate. .. and vou’ll
get speedier delivery service from the Post Office. By the way, when
writing to us, address: RADIO-ELECTRONICS, 154 West 14th St.,
New York, N. Y. 10011.

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years’ Time

[0 Radio-Television Pius Color Technician (12 Months)
[[] Electronics Engineering Technology {15 Months)
[ Electronics Engineering (B.S. Degree)
X [ Electrical Engineering (B.S. Degree)

- for Engineers, [J Mechanical Engineering (B.S. Degree)
Electronic Technicians, Radio TV Technicians is at an [ Civil Engineering (B.S. Degree)
all time high. Heald Graduates are in demand for L1 Architecture (B.S. Degree)

{36 Months)

Approved for Veterans

DAY AND EVENING CLASSES

Catalog and Registration Application.
New Term Starting Soon.

“The Nation's in-
creased demand

Preferred High Paying Salaries. Train now
for a iucrative satisfying lifetime career.

HEALD'S

ENGINEERING COLLEGE
Est. 1863—101 Years
Van Ness at Post, RE

San Francisco, Calif.

Write for
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the oldest, most

widely proved and
== sold radio and TV
ouiETROER Jybricant
Spray-t LIST
| omne il oz bonie  gyqg
‘ v T;'csers LIST
1 4 oz.bottle . .. ........ 2.54
LIST
4 (c’taz;ut;?\t-’(r:?cap) ....... 2.64
LIST
8oz bottle . .......... 507
LIST
B ng?Fhraeyx::eannd;‘ ..... 279
LIST
3gz;vsitpl:aeyxfeannder 179 |

Quietrole is your guarantee of the
most effective, quick silencer of
noisy radio and TV controls — the
quality product that is a top value.

Get Quietrole at quatity jobbers.

Some territories still available for
experienced representation.

monvufactured by

b QUIETROLE conpeny

Spartanburg, South Corolino

SILICON RECTIFIER SALE

IMMEDIATE DELIVERY

FULLY GTD NEWEST TYPE
AMERICAN MADE FULLY TESTED

750 MA-SILICON “TOPHAT' DIODES

LOW LEAKAGE FULL LEAD LENGTH

TPIV/RMS | PIV/RMS PIV/RMS PIV/RM

50/,’35 10({,’70 200/140 300/210

.05 ea. .07 ea. .10 ea. <12 ea.
PIV/RMS PIV/RMS PIV/RMS PIV/RMS
400//280 5007350 600/420 700/490 |
.14 ea. .19 ea. .23 ea. .27 ea.
PIV/RMS PIV/RMS PIV/RMS PIV/RMS
800 /560 9005/530 1000/700 1100/770

.35 ea. .4% ea. .60 ea. .75 e,

ALL TESTS AC & DC & FWD & LOAD
SILICON POWER DIODE STUDS

D.C. S0 PIV 100 PIV 150 PIV 200 PAV
AMPS 35 RMS 70 RMS 105 RMS uo_nrv!§
.0¢ I 12 ea .16 ea .22 ea
lg gg ea .50 .65 .75
a5 .65 .90 1.25 1.40
50 1.50 1.75 2.20 2.60
100 1.60 2.0377;2.27 i%) -
D.C 300 PIV 400 PIV 500 PIV 600 PIV
AMPS 210 RMmS _ 280 RMS 350 RML 450 EMS
B 27 ea 29 ea 37 ea 45 ea
12 .90 1.30 1.40 1.65
35 2.00 2.35 2.60 3.00
50 3.25 4.00 4.75 6.00
100 3.60 4.50 5.25 1.00
“SCR" SILICON CONTROLLED RECTIFIERS ‘‘SCR”
7 16 25 7 16 25
PRV AMP AMP AMP PRV AMP __AMP _AMP
2 .30 .50 .85 g 250 1.75 2.15 2.50
515) .45 .75 1.00 :!60 2.00 2.40 2.75
100 .80 1.25 1.S0 @ 400 2.40 2.75 3.25
150 .90 1.60 2.00 % 500 3.20 3.40 3.80
200 1.25 1.80 2.25 8600 3.40 4.00 4.50
SPECIALS! SPECIALS!
100 Different Precision Resistors
1p—1--2 watt ¥2%—1% TOL $1.50

2 amp 1000 Piv Silicon ‘Power Rect. .70 ea.

10 for $6.50
Fitament Transformer Pri—120 v
sec. 6.3 v at 1 amp. .50 ea.
Type IN34 DIODE GLASS .07 ea 100 for $5
240 amp 200 _Piv sil power rect. $7.50 ea.

Money Back guarantee. $2.00 min. order. Orders
F.0.B. NYC. Include check or maoney order. Shpg.
charges plus. C.0.D. orders 25% down.

Warren Electronic Components

230 Mercer St., N. Y., N. Y. 10012 o OR 3-2620
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NEW BOOKS

AC CARRIER CONTROL SYSTEMS, by Keith A.
Ivey. John Wiley & Sons, 605 Third Ave., New
York, N.Y. 10016. 6 x 9 in., 349 pp. Cloth, $12.
Advanced and broad coverage of the
analysis and design of systems. Also de-
scribes components for these systems.

ELECTRONICS ASSEMBLY METHODS, by S. R.
Duarte and R. L. Duarte. McGraw-Hill Book Co.,
330 W. 42 St., New York, N.Y. 10036. 7 x 10 in.,
242 pp. Paper, $5.95

Requires no previous technical back-
ground. It covers use of tools, theory of ra-
dio circuits and components, troubleshoot-
ing and test procedures. Written especially
for assemblers and wiremen.

AN INTRODUCTION TO PATENTS FOR INVEN-
TORS AND ENGINEERS, by C. D. Tuska. Dover
Publications, 180 Varick St., New York, N.Y.
10014. 5% x 8% in., 192 pp. Paper, $1.50

A Dover edition of the book previous-

| ly entitled “Patent Notes for Engineers,” a

standard work now offered at popular
prices. The author is a pioneer radio ama-
teur, inventor of the Superdyne circuit and
former director of the Patent Department
of RCA. The book is excellently illustrated
with drawings of inventions. Explains pat-
ent theory, law and practical approaches to
applying for a patent.

ADVANCED SERVICING TECHNIQUES (Vol. II).
John F. Rider Publisher, 116 W. 14 St., New York,
N.Y. 10011. 8% x 11 in., 178 pp. Cloth, $5.95

The second volume of what was origi-
nally a purely TV service course is devoted
to servicing non-TV electronics, and is
divided into a number of subjects, covered
by different authors: Stereo Amplifiers, FM
and FM Multiplex, by Orville Neely;
Record Changers, by Lawrence Massaro
and Robert S. Harris; Tape Recorders, by
M. P. Rosenthal; Home Intercoms. by Wil-
liam P. Kist, and Combination Receivers,
also by William P. Kist.

WORLD RADIO TV HANDBOOK, edited by J. M.
Frost. Available from Gilfer Associates, PO Box
239, Park Ridge, N.J. 07656. 62 x 8%z in., 302
pp. Paper, $4.95.

The 19th edition of the short-wave
listener’s Bible, “the only book available
to short-wave listeners, broadcast-station
operators, hams, etc. that contain details on
every short-wave and TV station through-
out the world,” is up to 302 pages. It also
contains a listing of long-wave stations, and
all the medium-wave broadcast stations of
the world, except those of the United States
(only US stations of more than 10 kw are
listed).

STANDARD ELECTRONICS QUESTIONS AND
ANSWERS (Vols. 1 and 2), by Steve Elonka and
Julian L. Bernstein. McGraw-Hill Book Co., 330
W. 42 St., New York, N.Y. 10036. 5% x 8 in., Total
pages 452 pp. Cloth, $8.50 per vol., $15.95 for
set

Vol. 1 covers basic electronics, Vol. 2
goes on to industrial applications. Both

www americanradiohistorv. com

written in nontechnical language without
math. They cover a wide range of topics,
from simple dc and ac circuits to color TV
and test equipment.

TAPE RECORDERS (2d Edition), by Charles G.
Westcott and Richard F. Dubbe. Howard W. Sams
& Co., Inc, 4300 W. 62 St., Indianapolis 6, Ind.
5%2 x 82 in., 224 pp. Paper, $3.95

The theory, construction and operation
of recorders are described for service tech-
nicians and hi-fi listeners. Testing, special

applications and typical schematics are in-
cluded.

ELECTRONICS GADGETS FOR YOUR CAR, by Len
Buckwalter. Howard W. Sams & Co., Inc., 4300
W. 62 St., Indianapolis 6, Ind. 5% x 8% in., 126
pp. Paper, $2.95

All information for constructing an
emergency flashlight, dwell indicator, di-
rectional-light beeper, trunk alarm and 6
other useful items.

LIGHTNING IN HIS HAND, THE LIFE STORY OF
NIKOLA TESLA, by Inez Hunt and Wanetta W.
Draper. Sage Books, 2679 S. York St., Denver,
Colo. 80210. 5% x 8% in., 269 pp. Cloth, $5

Although over-sentimental in places,
this book contains more detail than most
biographies of Tesla, and includes a number
of facts not noted in recent biographies.

RADIO SERVICING PROBLEMS, by W. A. L. Smith.
Norman Price, Ltd., distributed by Sim-Tech Book
Co., P.O. Box 69, Agincourt, Ont., Canada. 5% x
8% in., 64-pp. Paper, $1

A book of simple mathematics exer-

cises all applied to actual radio service
problems.

COMMUNICATIONS IN SPACE, by Orrin E. Dun-
lap, Jr. Harper & Row, Inc., 307 Ash St., Scranton,
Penn. 5% x 8% in., 260 pp. Cloth, $5.95

A fascinating history that revives mem-
ories and fires the imagination. From wire-
less to countdowns, it tells the stories be-
hind the Titanic, KDKA, World War 11
radar, Marconi, deForest, Armstrong,
Popov and all the others.

TECHNICAL WRITER’S & EDITOR’S STYLEBOOK,
by Rufus P. Turner. Howard W. Sams & Co., Inc.,
4300 W. 62 St., Indianapolis 6, Ind. 5% x 8% in.,
202 pp. Paper, $3.95

One of RADIO-ELECTRONICS' best writ-
ers. who now teaches English at California
State College in addition to his work as a
professional electronic engineer, lays down
some rules and gives advice to other authors
or would-be authors. Turner’s clear English
style is maintained throughout the book. An
especially interesting feature is Chapter 12,
a 50-page Glossary of Usage.

SOUND AND TV BROADCASTING, by K. R.
Sturley. lliffe Books, Ltd., Dorset House, Stamford
St., London S.E. 1, England. 5 x 8% in., 382 pp.
Cloth, 45s

Training manual used by BBC engi-
neers. Principles and operation of TV
cameras, recorders and transmitters. END
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SCHOOL DIRECTORY

ELECT 00158

Electronics Engineering Technology
Electrical-Electronics Technician
TV-Radio-Electronics Technician
Combined Electronics Technician
Practical Electrical Maintenance
Specialized Industrial Electronics
Pract. Refrigeration Air Conditioning

Special finance and loan plans. Part time em-
ployment service while in school. Free gradu-
ate employment service.

Founded 1899 Not-For-Profit
WRITE TODAY FOR CATALOG

COYNE ELECTRONICS INSTITUTE
Dept. 55-N 1501 W, Congress Pkwy., Chicago, ill. 60607

¢ VEW CAREER GUIDE TO
FR“" Success in ELECTRONICS

Automation, Math — Basic or Advanced
Wide choice of new Home Study Prograins
to prepare you for well paying career or
advancement in present job. Choose Serv-
ice, Broadeusting, Industrial, Automation,
We assist you in choosing hest program
... 8ave time and money. Tultion refund

.| surety. Since 1931, Write today —

| CENTRAL TECHNICAL INSTITUTE

_...._—,1 Dept.03055,1644 Wyandotte St. Kansas City, M0, 64108

GET INTO

ELECTRONICS

.T.I. training leads to success as
technicians, field engineers, specialists
in communications., guided missiles,
computers. radar amt automation. Basic
& advanced courses In theory & labora-
tory. Electronie Engineering Technol-
ogy and Electronic Technology curricula
both available. Assoc. degree in 29
mos. also ohtainable. G.I. ap-
proved. Graduates in all hranches of
electronies with major companies. Start
Sept., Feb. 'ms.  eampus.  High
School graduate or equivalent. Catalog.

VALPARAISO TECHNICAL
INSTITUTE
Depvartment C, Valparaiso, Indiana

WHEN YOU ORDER
MERCHANDISE BY MAIL . ..

R Be sure to include your name and ad-
dress. Use your zip code number if you
know it,

B Type or print if you can—if not, write
clearly.
Remit by check or

® Don’t send cash!

money order.

B Include allowances for postage charges
if you know the weight of what you're
ordering.

B Mention you saw it in
RADIO-ELECTRONICS

MAY, 1965

EARN o DEGREE | |
Engineering |
You ean earn an A.S.E.E. degree at home. College
level HOME STUDY courges taught 80 you can under-
stand them. Continue your education, earn mare in the
highly paid electronics iIndustry. Missiles, computers,
transistors, automation, complete electronics.

27,000 graduates now embloyed. Resident school
available at our Chicago campus—Founded 1934. Send
for free catalog.

American Institute of Engineering & Technology
1139 West Fullerton Parkway, Chicago 14, IH. |

Over

Learn Electronics for your

SPACE-AGE EDUCATION |
at the center of
America’s aerospace industry

No matter what your aerospace goal,
you can get your training at Northrop
Tech. in sunny Southern California.

COLLEGE OF ENGINEERING.
Get your B.S. degree in engineering in
just 36 months by attending classes year
round. Most Northrop Tech graduates
have a job waiting for them the day |
they're graduated!

A & P SCHOOL. Practical experience
on real aircraft. One-year course pre-
pares you for F.A.A. A &P certificate. |
WRITE TODAY FOR CATALOG.

NORTHROP INSTITUTE OF TECHNOLOGY
1199 W. Arbor Vitac. Inglewood, Calif.

Engineering Technician
A.S. Degree—2 Years
Electronics Engineer

Evening Courses Available

ELECTRONIC TECHNICAL INSTITUTE

970 W. Manchester Ave., Inglewood, Calif.
4863 El Cajon Blvd., San Diego, Calif.

A FUTURE IN
ELECTRONICS

YOUR NAME CAN BE ON THIS DESK

INDIANA HOME STUDY INSTITUTE can qualify you
for high-paying positions. Be looked up to by those
around you

The man who gets there in ELECTRONICS needs EN-
GINEERING MATHEMATICS.

Don't put off getting the knowledge you need to get
ahead. Even if. you've been away from school for
years you'll be surprised how easily you will learn
the 1.H.S.l. way. Your rapid progress will amaze
you. Learn the modern way NOW!—AT HOME while
you continue working. No class to hold you back.
Progress as fast as you want.

These courses in ENGINEERING MATH are the result
of years of preparation by a group of COLLEGE PRO-
FESSORS who have lectured to thousands of success-
ful graduates. Basic course includes CALCULUS and
DIFFERENTIAL EQUATIONS. Open the door to your
future in RADAR, T.V., MISSILE GUIDANCE SYS.
TEMS. Invest now for your future in ELECTRONICS.
MONEY BACK GUARANTEE.

Write today for your brochure:

Indiana Home Study Institute

Dept. RE-5, P.0. Box 1189—Panama City, Florida 32402

|
B.S. Degree l
|

when it’s time to think of college
you should read this

FREE CAREER BOOKLET

about electronics at

MSOE
‘M§6§

——

] [
I MILWAUKEE Ms.237 ]
} SCHOOL OF ENGINEERING H
3 Dept. RE-565, 1025 N. Milwaukee Street 3
1 Milwaukee, Wisconsin 53201 :
1
]
]
B

: Tell me about an engineering career through

N residence study in:

3 [ Electrical fields ] Mechanical fields

]

B NAM es.. i s dowmn Age.... l
]

B Address.......... }
] |
3 City, State |

heswevessssnesssnwuneesaanad
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B.S. degree
in 36 months

Small professionally-oriented college. Four-
quarter year permits degree completion in
three years. Summer attendance optional.
Engineering : Electrical (electronics or pow-
er option), Mechanical, Civil, Chemical, Aero-
nautical. Business Administration: Account-
ing, General Business, Motor Transport Ad-
ministration. One-year Drafting and Design
Certificate program. Graduate placement
outstanding. Founded 1884. Rich heritage.
Excellent faculty. Small classes. Well-
equipped labs. New library. New residence
halls. Attractive 300-acre campus. Modest
costs. Enter June, Sept., Jan., March. For
Catalog and View Book, write Director of
Admissions. !

TRI-STATE COLLEGE

2455 College Ave., Angola, Indiana
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MARKET
CENTER

FREE Catalog

-+ OF THE WORLD’S FINEST

X ELECTRONIC GOV'Y
_SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY

ITEMS — [leceivers, Transmitters,
Microphones, Inverters, Power Supplies,
Meters, I’hones, Antennas, Indicators,
Filters, Transformers, Amplifiers,
Heudsers. Converters, Control Boxes,
Dynamotors, Test Equipment, Motors,
Biowers. Cable, Keyers, Chokes, iland-
sets. Switches, etc., etc. Send for Free
Catalog—Dept. RE.

re

N4
Nty
e

J
FAIR RADIO SALES

2133 ELIDA RD. -« Box 1105 - LIMA, OHIQ

TREASURE FINDERS

Supersensitive new transistor
models detect buried gold,
silver, coins, firearms. Locate

Indian burial grounds, explore
beaches, shacks, ghost towns.
$19.95 up. FREE CATALOG.

RELCO Dept. RE-5: BOX
10563, Houston, Texas 77018

—> SUB CARRIER DETECTOR <—j

Add programs of commercial-
free music thru your FM
tuner. Detector, self-powered,
plugs into multiplex output
of tuner or easily wired into
discriminator and permits re-
ception of famous back-
ground music programs now
transmitted as hidden programs on the FM broad-
cast band from coast to coast. Use with ANY
FM tuner.

et

WIRED UNIT $75.00
KIT, with pretuned coils,
no alignment necessary $49.50
crystal-controlled receivers available

MUSIC ASSOCIATED
. 65 Glenwood Road
Upper Montclair, New Jersey
phone 744-3387 area code 201

148 PAGES s NEARLY 4,000 BARGAINS
OPTICS * SCIENCE * MATH

Completely new 1965 edition. New
items, categories, illustrations. 148 new,
easy-10-rea pages packed with nearly
4000 items. Dozens of electrical and elec-
tromagnetic parts, accessories. Enormous
selection of Astronomical Telescopes,
Microscopes, Binoculars, Magnifiers, Mag-
nets, lenses, Prisms. Many war surplus
items: for hobbyists. experimenters,
warkshop, factory. Write for eatalog “‘EH’’.

CLIP AND MAIL COUPON TOD

EDMUND SCIENTIFIC €O., Barrington, N. J.

2 N
: PLEASE SEND ME FREE CATALOG SEH :
1 NaMe . ..ccoerveveraroerroravesoese i
1 AGAresSs .+ + . s et 1
NIty e i a e Shaympn v v SEANO opama Tl
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GENERAL |
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S G ) e TR T Il =L
TV SERVICE ORDER BOOKS for use with your
rubber stamp. Duplicate or triplicate. Low cost.
Write for FREE 32 PAGE CATALOG and Special
Rubber Stamp Offer. OELRICH PUBLICATIONS,

6556 W. Higgins, Chicago, 1ll. 60656.

72 page lllustrated Governmen{ Surplus Radio,
aadgeteers Catalog 20¢. MESHNA, Nahant,
ass.

McGEE RADIO COMPANY. Big 1965 176-page
catalog sent free. America's best values hi-ti-
amplifiers-speakers-electronic parts. 1901 Mc-
Gee Street, Dept. RE, Kansas City, Mo. 64108.
FREE Wine recipes and Home Brewing supplies
catalog. COUNTRY WINEMAKER Box 243 RE,
Lexington, Mass.

FREE! 25 EGYPT, 10¢ handling, Approvals BEL-
LET R-E Hazel Park, Michigan 48030

LITE BUZZER Logic Device Reminds you to
turn headlights off when you park car. Send
$2.95 LYN Products, Inc. 44 Industrial Rd. Crys-
tal Lake, Ill. 60014

“LEE's OUTSTANDING NO-GUM OIL" Praised
by experts. Cleans and lubes tuners, volume or
contrast controls and switches. Oils Record
Changers and Motors, watches, cameras and
shutters, guns etc. Generous 37.5 cc $2.00 ppd.
Calif. tax included. LEE'S PRODUCTS, Box 945,
Arleta, California

LOW-COST BUSINESS AIDS
FOR RADIO-TV' SERVICE

! |
l Order books, invoice forms, job ticket I
| books, service call books, cash books and |
l statement books for use with your rub- |
ber stamp. Customer file systems, book-
| keeping systems, many others. Write for I
| FREE 32 PAGE CATALOG now. |
i OELRICH PUBLICATIONS |
6556 Higgins Rd., Chicago, Il

TUCO GUARANTEED SEMI-CONDUCTORS TUCO
KIT z21 Amplitied Photo Relay, with photo
cell, P & B relay and schemali ransis-
LOPS, ©ULC.  « o v v s s o i o o ae oo oa v aanas $8.00
KIT =25 6 WATT amptltier, 5 transistors
(two power} schematic, all components...10.00
SCR. 'l Rec. 68-7047, M6, 5 amp. 20 1.50
INIG2 ener diode. Int’'l Rec. 8.2 volt, 1 watt1.25
2N549 NGSO. 552, silicon power, NPN, . 1.50
Transwitches, 1 amp., 1'0-18 case, TSW101 1.00
71. Mullard, PN, Photo transistors.... 1.75
21 MC, 4 lead transistois, PNIPP....... $1.00
2N1414, 2N1309, 2NI1308 .. ............ .50
Write for free catalog
TRANSISTORS UNLIMITED COMPANY
462 Jericha Turnpike, Mineota, N. Y. — PI 7-7221

Canadians

GIANT SURPLUS BARGAIN PACKED CATALOGS.
Electronics, Hi-Fi, Shortwave, Amateur, Citizens
Radio, Rush $1.00 (Refunded). ETCO, Box 741,
Dept. R. Montreal, Canada.

CANADIANS Have you seen ELECTRON, Cana-
da's own Service and Hobby magazine? Sub-
Zcription $3.50. ELECTRON, Box 796, Montreal,
anada.

TRANSISTOR AND SEMICONDUCTOR SPECIAL-
ISTS. Free winter catalogue contains reference
data on over 300 types. J. & J. ELECTRONICS,
Box 1437, Winnipeg, Manitoba

i WANTED

QUICK CASH . . . for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!
BARRY, 512 Broadway, New York, N.Y. 10012,
212 WALKER 5-7000.

CASH, SONY TRANSISTOR TV's etc. swapped
for G-R, H-P, L&N etc. equipment, special tubes,
manuals, military electronics. ENGINEERING
ASSSOCIATES. 428 Patterson Road, Dayton, Ohio
45419.

OVERSEAS-FOREIGN EMPLOYMENT. High pay-
ing. Permanent. Transportation. Family reset-
tlement. All occupations-professions. Sixth suc-
cessful year furnishing immediate. direct place-
ment. GILOBAL EMPLOYERS, Box 286-G, Oro-
ville, Calif.

Military surplus radios ARC-27 ARC-34 ARC-38
ARC-39 ARC-44 ARC-52 ARC-55 ARC-73 ARC-84
R-220C/ARN-21 51X-2/17L-7 RT-68/GRC, Test
sets with ARM, URM. UPM, SG prefixes, Top
cash dollar paid. SLEP ELECTRONICS, Drawer
178 Ellenton, Florida. 33532

METERS—MULTIMETERS REPAIRED

and cali
brated. BIGELOW ELECTRONICS, Box 71B.

Bluffton. Ohio

SPEAKER RECONING. Satisfaction Guaranteed.
C & M RECONE CO., 11 Witherspoon Streect,
Princeton, New Jersey

TRANSISTORIZED products dealers catalog, $1
INTERMARKET, CPO 1717, Tokyo, Japan.

A‘LL4MAKES OF ELECTRICAL INSTRUMENTS
AND TESTING equipment repaired. HAZELTON
INSTRUMENT CO., 128 Liberty St.,, New York,
N.Y.

SAME DAY TUNER SERVICE, VHF $8.50, UHF
$7.95, UV $12.50. Price includes ALL parts (ex-
cept tubes), labor and full ONE YEAR Guaran-
tee. You pay shipping. Get $1.00 off on first
tunert Why pay more? RONO TUNER SERVICE,
Box 342A, Bloomington, Ind. 47401

Speakers reconed. Organ, Hi Fi, Stereo. Exact
replacements. 16 years experience. WISCONSIN
RECONING SERVICE, 824 So. 16th St, Milwau
kee, Wisconsin, 53204

It's OQur Week!

May 16 - 23
1965

COME VISIT US

ices): 55¢ per word . . . minimum 10 words.

word . . . no minimum.

match advance payment.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or serv-
NON-COMMERCIAL RATE (for individuals who want to buy or sell personal items): 30¢ per

Payment must accompeny all ads except those placed by accredited advertising agencies.
10% discount on 12 consecutive insertions, if paid in advance. Misleading or objectionable
ads not accepted. Copy for July issue must reach us before May 10th.

WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York)
counts as one word each. Zone or Zip Code numbers not counted. (We reserve the right to
omit Zip Code if space does not permit) Count each abbreviation, initial, single figure or
group of figures or letters as a word. Symbols or groups such as 8x10, COD, AC, etc., count
as one word. Hyphenated words count as two words. Minor over-wordage will be edited to

www americanradiohistorv com
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ADVERTISING
INDEX

RADIO-ELECTRONICS does not assume respon-
sibility for any errors which may appear in the
index below.

Amperex Electronic Corp. Second Cover

Brach Manufacturing Corp. (Div. of General
Bronze Corp.) .

Brooks Radio & TV Corp. .. """ """ g8
Capitol Radio Engineering Institute, The 13
Castle TV Service Tuner, Inc. ........ oo 6
Centralab (Div. of Globe-Union Inc.) ....... 7
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The largest stock of obsolete tubes in the USA at the lowest prices—compare

BRAND NEW

UNITED’S FIRST QUALITY

TUBES biscounts v 1o

NTEED ONE FULL YEAR! NOT USED! NO PULLS! WHY
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TERMS: MINIMUM ORDER $5.00 EXCLUSIVE OF POSTAGE. Remit full price plus postage

NO C.0.D. The above list does not reflect our entire stock

selections of SPECIAL PURPOSE, BROADCAST & TV TUBES i

UNITED RADIO (0.

as we have one of the largest
n the U.S. Write for quotation.

ESTABLISHED 1920
BOX 1000R, NEWARK, N.J.
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Rectifiers & Transistors
750 ma Silicon diodes | Silicon Power Diode Studs

“Epoxy” or “Top Hat” 3 amps
PIV PIV PIV PIV

50 5¢ 600 21¢| 25  6¢ 300 25¢
100 7¢ 700 25¢| 50 8¢ 400 28¢
200 10¢ °800 32¢|100 14¢ 500 35¢
400 14¢ *900 49¢ {150 16¢ 600 40¢
500 18¢ °Top Hat only ]1200 22¢ All Tests

Full Leads, Tested. Guaranteed, American made
10 Watt Sil. Zener studs, 6-150v, any voltage 95¢ ea.

1 Watt Zener Diode Axial leads 6v-200v. . 50¢ ea.
Sil. dicde stud 1500 PIV 300ma .. . ........ 50¢ ea
18 Amp Stud Sil. Rect. 100 PIV.. ... ... 75¢ ea.
Hi-Voltage-Silicon epoxy diode, 2¥2” x 8" X 2",
Hoffman-—-3000 PIV-200ma. ....... .. .- $1.49 ea.
Hoffman—6000 PIV-200ma. $3.49 ea.

Thermistor, glass bead, 1200 ohms, 600°F, 2/$1.00
Sil. Power 2N1724—%1.50; 85 watts .
20 watt Germanium (Internal Heat Sink)

2n1038 . ... 8 for $1.00 2n1042 6 for $1.00
2n1039 . ... 6 for $1.00 2n1043 4 for $1.00
261040 . ... 4 for $1.00 2n1044 ... 2 for $1.00
2n1041 . .. 2 for $1.00 2n1045 . 70¢

Light Sensitive Power Transistor TO-3 Sent Withrl
Circuit Instructions $1.95 ea.

150 Watt Germanium_ Power

2n250 . ... 2 for $1.00 2n457A . .. 80¢
2n456A 3 . 70¢ 2n458A ... ...... 90¢
HF Sil. 2n702-100mc 40¢; 2n703-150mc 60¢

Ger. Switching Transistors 2n 1300 series, assorted,
tested, PNP or NPN 10 for $1.00

Philco Sil., NPN, 2N2479, new 3 for $1.00

1N429, 6v Zener 30¢

HF Silicon tetrode, 3N35—75¢ ea.

Sil. diodes, 1N200 series, assorted, new 15 for $1.00
Ger. diodes, glass, new 15 for $1.00 , .
Nickel Cadmium Battery 914" oz. 23%” x %" x 414",
8 amp-hrs.—$1.95 ea.

Varicap-voltage variable capacitor—A47 pf at 4v., 4:1
new $1.25 ea.

12 different pots 2-4 W ..................... $1.00
80 assorted ‘LW resistors . ... $1.00
25 different power resistors to SOW ............ $1.00
Silicon Controlled Rectifiers

PRV 7 16 PRV 7 16
amp. amp. amp amp.

25 .28 A8 200 1.05 1.70

50 .48 .70 300 1.60 2.20

100 .70 1.20 400 2.10 2.70
150 .80 1.50 500 2.80 3.30
All Tests, Stud Type 00 00 90

6 3. d
Money back guarantee, $2.00 min. order. Inelude postage,
Catalogue 25¢
ELECTRONIC COMPONENTS CO.

Box 2902B Baton Rouge, La. 70821

+ SERVICE +
FOR ALL

ERMAN

RADIOS-PHONOGRAPHS
TAPE RECORDERS

EUROTECH SERVICE CO.

66-44 FOREST AVENUE
BROOKLYN 27, N.Y. HY 7-1448

90

MOTION PICTURES
£0R6|NATED GOLF |Ns-:|'RUCT|ON onm8mm

Film Johnny Revolta, Mickey Wright, Grip &
Stance, Short Irons, Greater Distance, Cure

Slice Each 50° Film now $2.50 ppd. All 4—$9.75
SPORTLIGHT FILMS, 20-RE
Chicago, Illinois 60606

N. Wacker Drive,

Component quotations-tapes Mylar 1800° post-
paid $1.59 each. BAYLA, Box 131RE Wantagh,
N.Y.

DISCOUNT RECORDS — All labels. Free list.
Write CLIFF HOUSE, Box 42R12, Utica, N.Y.

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors.
Send for FREE monthly specials. CARSTON,
125-R East 88. N.Y.C. 10028

RENT STEREO TAPES—over 2,500 different—all
major labels — free brochure. STEREO-PARTI,
1616 Terrace Way. Santa Rosa. Calif.

STEREQO TAPES. Save up to 60% (no member-
ship fees). We discount recorders, batterjes, ac-
cessories, and mail pre-recorded tape prepaid
anywhere that United States rates prevail. Free
60" page catalog. SAXITONE, 1776 Columbia
Road N.W., Washington. D.C. 20009

RECORDS ﬁaa_e_from you? ?apes. 45 or 33 rpn;.
For price list and format send $1 BARRIE

LABORATORIES, Box 206, North Wales, Pa.

“Convert any television to
sensitive
BIG-SCREEN OSCILLOSCOPE

with minor. inexpensive changes.
Ingenious ecircuit. No electronic
exnherience needed to follow our
ctearly, illustrated plans. TECH-
NICIANS, HAMS, EXPERI-
MENTERS. BROADCASTERS.
Use in shop. school, lab. Any
sef—any 5ize screen.
FULL PLANS $2
RE-5, Box 10563, Houston 18, Tex.

RELCO, Dept.

CLASSIFIED ADVERTISING ORDER FORM :

Please refer to heading at top of classified section for complete data concerning terms, |
frequency discounts, closing dates, word count, etc.

STEREO TAPE RENTALS for the discriminating
listener. Free Catalog. GOLD COAST TAPE LI-
BRARY, Box 2262-Palm Village, Hi‘a_lea_h,_ f_:la:

TAPE recorders, Hi-Fi components, Sleep-learn-
ing equipment, Tapes, Unusual values. Free
catalog. DRESSNER, 1523 Jericho Turnpike,
New Hyde Park 5, N.Y.

HI-FI COMPONENTS, Tape Recorders, at guaran-
teed “WE will not be undersold’” prices. 15-day
moneyback guarantee. Two-year waranty. NO
Catalog. Quotations Free. HI-FIDELITY CENTER,
1797 (R) 1st Ave., New York, N.Y. 10028

ACOUSTECH-Model one. Preamp & Model two
Amplifier new—485.00 Bruce's World of Sound,
I_nc. 2711 E. Indiﬁan;Schgol, Phoenix 16, Arizona

TAPE RECORDER SALE. Brand new, latest mod-
els, $10.00 above cost. ARKAY SALES, 22-05
Riverside Avenue, Medford, Mass. 02155

TAPEMATES makes available to you ALL 4-
TRACK STEREQO TAPES—AIl Labels—postpaid
to your door—at 40% combined savings. For
free brochure write TAPEMATES CLUB 5280 RE
West Pico Blvd., Los Angeles, Calif. 90019

STEREO COMPONENTS at dealers cost plus
10%! Detaills 25¢. Write today! STEREO CLUB
g)F AMERICA, P.O. Box 2474, Milwaukee, Wisc.
3214

LOW LOW QUOTES, DYNA. A.R. GARRARD E.V.
HI-F1, Roslyn, Pa. 19001

PHILOSOPHICAL SOUND EFFECTS. Quarter-
track stereotape, $1.50. SOUNTAGE, Box 176,
Levittown, New York 11756

MUSIMATIC: F.M. music without commercials
easily connects to your tuner. $59.50 complete.
D%N %EN?ERSON ENTERPRISES, Box 343, Re-
seda, Calif.

BUSINESS
CPPORTUNITIES

PIANO Tuning learned quickly at home. Tre-
mendous field! Musical knowledge unnecessary.
Information free. EMPIRE SCHOOL OF PIANO
TUNING, Depn’t. RE Box 327, Shenandoah Sta-
tion, Miami, Florida 33145. (Founded 1935)
JOBS, all kinds, Florida. Bonus on Caribbean
islands and ships. List employers $1. BRYCE,
101 Dover, Eau Gallie, Florida.

ARCTIC POSITIONS now open to men with elec-
tronic experience or knowledge. For full infor-
mation send $1, to cover charges, to: DEW
PERSONNEL, Box 466, Barron, Alaska

BUSINESS AIDS

JUST STARTING IN TV SERVICE? Write for FREE
32 PAGE CATALOG of Service Order books.
invoices, job tickets, phone message books,
statements and file systems. OELRICH PUBLI-
CATIONS, 6556 W. Higgins, Chicago, Ill. 60656.

1,000 Business Cards, “Raised Letters” $3.95
postpaid. Samples. ROUTH RE12, 2633 Randle-
man, Greensboro, N.C. 27406.

agency.
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i IEQUCATIONI b
- INSTRUCTION

LEARN ELECTRONIC ORGAN SERVICING. New
home study course covering all makes etec-
tronic organ including transistors. Experimental
kits—schematics—trouble-shooting. Accredited
NHSC-GI Approved. Write for free booklet.
NILES BRYANT SCHOOL, 3631 Stockton Blvd.,
Dept. F, Sacramento 20, Calif.
HIGHLY—effective home study review for FCC
commercial phone exams. Free literature!
COOK’'S SCHOOL OF ELECTRONICS, Craig:
mont, Idaho 83523.

FCC LICENSE in 6 weeks. First Class Radio Tele-
phone. Results Guaranteed. ELKINS RADIO
SCHOOL, 2603E Inwood Dallas, Tex.

SLEEP LEARNING Hypnotrsm' Tapes, records,
books, equipment. Details, strange catalog
FREE. RESEARCH ASSOCIATION, Box 24-RD,
Olympia, Wash.

BROADCASTING, Communications Electronics

taught quickly—resident classes; correspond-

ence. Free details. Write: Dept. 4, GRANTHAM

g&;—iOOLS. 1505 N. Western, Hollywood, Calif.
27

LEARN WHILE ASLEEP. 92% effective. Build
dynamic personality. Improve health. Motivate
success. Details free. A.S.R. FOUNDATION, Box
70721RE, Henry Clay Sta., Lexington, Ky.

— ]

ELECTRONICS #

_J

FREE! Giant bargain catalog on transistors, di-
odes, rectifiers, components, valuable parts,
equipment. POLY PAKS, P. O. Box 942S, Lynn-
field, Mass.

METERS-Surplus, new, used, panel and porta-

ble. Send for list. HANCHETT, Box 1898 River-
side, Calif.
RESISTORS, newest type metal-film, Copper

Circuit Board, Capacitors, Terminal Blocks, Free

Catalog. FARNSWORTH ELECTRONIC COM-
PONENTS, 88 Berkeley, Rochester, New York
14607

GOVERNMENT SURPLUS JEEPS—$62.50, Volt-
meters—$1.05, Transmitters—$6.18, Oscillo-
scopes, Walkie-Talkies, Multimeters. Typical
Surplus Prices. Exciting Details FREE. Write:
ENTERPRISES, Box 402-F21, Jamaica 30, New
York

Tv CAMERAS, transmitters, converters, etc.
Lowest factory prices. Catalog 10¢. VANGUARD
190-48-99th Ave Hollis, N.Y. 11423,

PROFESSIONAL ELECTRONICS PROJECTS —
Organs. Timers. Computers, etc.—%1 up. Cata-
log 25¢. refundable. PARKS, Box 25565, Seattle
Wash 98125

RADIO & TV TUBES 33¢ Free List. CORNELL,
4217-E Umversnty San Diego, Callf 92105.

DIAGRAMS FOR REPAIRING RADIOS $1.00.
Television $2.50. Give make, model, DIAGRAM
SERVICE, Box 1151 RE, Manchester, Conn,

BEFORE You Buy Receiving Tubes, Transistors,
Diodes, Electronic_Components & Accessories

. send for Giant Free Zalytron Current Catalog,
featuring all STANDARD BRAND TUBES all
Brand New Premium Individually Boxed, One
Year Guarantee—all at BIGGEST DISCOUNTS
in America! We serve professional servicemen,
hobbyists, experimenters, engineers, techni-
cians. WHY PAY MORE? ZALYTRON TUBE
CORP., 469R Jericho Turnpike, Mineola, N.Y.
11502

TRANSISTOR IGNITION! Coil, ballast 7.95 Free
parts lists. TRANSFIRE Carlisle 20, Mass. 01741

APPLIANCE-LAMP-parts. Wholesale Catalogue
25¢. SECO, 112 South 20th Street, Birmingham,
Alabama 35233

RESISTORS. Y,-watt .04, 1-watt .05, 2-watt .08.
T. J. SOUND STUDIOS, 139 Pugsley Avenue,
Bronx 72, N.Y.

OUR AGENTS AND DEALERS SELLING UP TO
22,000-one source for over 100 C.B. items-sets
from 75.00 retail-——one or more shipped—fi-
nancing available also Marine Radic's & depth
sounders. G.M.P. Box 55, Millersville, Md.

FREE ELECTRONICS CATALOG. Tremendous
bargains. ELECTROLABS, Department C-242G,
Hewlett, New York 11557

MAY, 1965
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NEED RESISTORS? Factory fresh, NAME
BRAND, ', watt, 10% standard carbon resis-
tors. Any regular value from 10 ohms to 2.2
megohms, $.05 each! Postpaid. Any quantity as-
sorted. Minimum order $1.00. TEPCO, Box 508,
Tullahoma, Tenn.

NEW MAGNETIC DEVICE engineers, inventors,
experimenters, hobyists. Latest theory in basic
magnetism. Create new products by experi-
menting with the magnetic ladder. Acceleration
solenoid using direct current plans $1.00. JESSE
COSTA Box 26, Waquont Mass. 02570

BUILD DIGITAL CIRCUITS that add, subtract
multiply, and divide. Some require only
switches and diodes. Complete instructions $2.
FERWALT Box 27, Lewnston Idaho 83501

MANUFACTURERS' REPRESENTATIVE near Phnl-
adelphia, Pennsylvania, desires new electronic
products for distribution and sale. Contact
BARCLAY ASSOCIATES, 207 Barclay Building,
Bala-Cynwyd, Pennsylvania

Free catalog: Wholesale electronics. Hundreds
of items. Why pay more? ROYAL, Box 2591, El
Ca;on California

KOMTRON introduces its selectlon of digital
circuits, starting with a $3.87 10,000 pps reset-
set flip-flop. Send for detailed specifications on
all circuits. Dept. RE, Box 275, Little Falls, New
Jersey, 07424

Silicon Controlled Swntches—3N58—$1 50;
3N59—$1.60; 3N60—$1.75. Glass Silicon Rec-
tifiers—Ma— 150 PIV—100/%$7.25; 200 PIV—
100/$9.75, Transistorized Power Supply—12V
DC to 115V AC—50W-Kit $9.95. NICAD Re-
chargeable Batteries 2.3 Amp Hours—5 Volts
—$3.95. ADVANCE ELECTRONICS—79A Cort-
landt Street, New York, N.Y. 10007.

RED HOT SPECIALS! 3 asst. Webster Cartrldges
best types, complete with sapphires $1.00. Also,
150 asst. 5/40 screws and 150 5/40 HEX nuts
$1.00. BROOKS RADIO & TV CORP., 84 Vessey
St., New York, N.Y.

T over 2000 sora & .

Over 3000 Sold in 3 Months!

Not One Returned To Date!

JUMBO PAKS!

RADIO-TV PARTS BY
THE POUND 500-1000 pcs,

per pound

i

]6 COMPLETE SATISFACTION-——MONEY BACK GUARANTEE
To”s 1.000.000 PARTS SALE )
[J ONE POUND Disc Condensers .. Worth $50, NOW
of mir’s [ ONE POUND Ceramic Condensers cWorth $85, NOW per
0 [J ONE POUND Ditcs & Ceramics —..Worth $75, NOW pound
ver-runs ONE
] POUND Discs, Ceramics, Precisions.Worth $70, NOW

» 8WATT §

SILICON NPN

%MESA\

=l f L L L LD

-DOUBLE
\BONUS

25

" [ Poly Paks Exclusive

PLUS TRA
CHOOSE Ju,ﬁinIOR I
ANY . 5 TP
Power, Audio, RF)
WORTH OF s oo unlesle:

B TRANSISTORS
R RECTIFIERS
B RESISTORS
N CONDENSERS

|
Fes ~L100 for $298

H DIODES m ET(

WORTH Add 25¢ for handiing D GERMANIUM 100
$42.00 .lusfl BOTH EREE WITH ANY S10 ORDERN pioDES E2h
" A e & $1.03
WORLD'S
MoST ForuLAR AR SEMI KON- DUCTORS
E :ON\QIS?RLD S SMALLE?T ClOND to .05mf,, .. ... 1 [] 10 MICRODIODE STABISTORS. cpoxy. siticon ...
BULBS GE_ mini hayonet. . ... ..... 1 M 2 2N706 500MW, 300MC NPN PLANAR, TO18 Sl
] V FILAMENT TRANSFORMER 117 to 8.3vet, 3a. 1 [] 10 30-MC TRANSISTORS, W/ =hield, TO5, no test. $1
[J 1—$25 RELAY SURPRISE, séaled, tiny types....g) ] 5-—2N155 TRANSISTORS, ur eiuals. 103 cases .§]
[J 3 INFRA-RED DETECTORS with leads. . . 1 7 3 10-AMP **CARTWHEEL'" rects 100 to 600V . 8
D $25 SURPRISE PAK: trunhtors rects, dIoues etc.§] = 10 *‘PIN HEAD'' TRANSTRS, 2N800. pnp. 10 mec..$§)
1 40 PRECISION'RESISTORS -2 1. "“ I %o values gy E 15 "“QUICK-FIT"" TRANSISTORS vf, audio, TO5 §)
[] 30 CORNING "LOW NOisE* resistors, st ) ] 2 25-AMP SILICON RECTIFIERS, 1-30V, 1-100v §)
[] 60 TUBULAR CONDENSERS, to .3mf, to 1Kv, asst §] [] 4 ZENER REFERENCES, !N420, 6.volt. silicon . .¢)
(] 40 DISC CONDENSERS, 27mimf to .05mf to 1KV. . §) C] 1 “TINY" 2N1613 2W. 100MC. T0O46 caxe, npn §)
E 60 TUBE SOCKETS, receptacies. plugs, audio, etc. §) T 2 500MC TRANSISTORS, 2X064. mesas, pnp, T018.4)
[] 30 POWER RESISTORS,  to 50W. to 2_4 Kohms .. ¢ (] 4 PIN HEAD 2N790 NP’N SILICON transurs. TO18 $§t
L] 50 mICA CONDENSERS’ to .1mf, sllvers too!. . .!] ] 4 2N43 OUTPUT TRANSISTORS, by GE, pnp, TO3 $1
[ 10 VOLUME CONTROLS, to 1 meg. switch toot .. gy Jlll ) = & 2N333 NPN SILICON transi<tors. by GE. TO5 g}
L] 10 ELECTROLYTICS, to 500mf, asst ¥ & tubulars § &l T 10 2-6Amp RECT's, studs. silicon. 50 to 400V. .¢]
L] 50 RADIO & TV KNOBS, asstd. colovs & styles ... g} | (] 1 25.AMP SILICON CONTROL RECT, 100 PRY. -$1
E 10 TRANSISTOR ELECTROLYTICS: 10inf to 500t ¢ g | 2 4WATT PLANAR TRANSISTRS, 2N497, 2408 . . §)
50 COILS & CHOKES, if. rf. ant, osc, & move. .. .§) (] 4 2N35 TRANSISTORS, npn. by Sylvania, TO22 ..§)
C 35 TWO WATTERS, #sst incl: A.B., 5% too! .... 1 = " 0 & ON131's, 17167, rf.
75 HALF WATT anst Inc)d AcBE 5 % Y (] 4 "'"MICRO’' TRANSISTORS, . . $1
] TTERS, ¢ n % too! ....¢1 ] 4 CK721 TRANSISTORS, rnp. aluminum case - $1
-] 60 H1-Q RESISTORS, w4, 1, 2W. 1% & 3% vilies §) ] 3 TRANSITRON TRANS'TRS, 2N741, 42, 1W, non. g
[] 10 PHONO PLUG & JACK SETS, tuners, amps . . -$1 ] 3 “TEXAS'’ 20 WATTERS 4N1038—1042, w/sink.§y
[] 50 .TAERMINAL,'STRIPS U'to 8 solder lug types ... %) ] 4 2N170 TRANSISTORS by GE., npn for gen’l of. ¢y
E 30 ““YELLOW’' MYLAR CONDENSERS, assta val. .§1 ] 6 TRANSISTOR RADIO SET, osc-ifs, driver-pp . ...$}
60 SERAM!C CONDENSER’S dises, npo's, to .05. 51 [ 25 GERMANIUM & SILICON DIODES, no test...$]
[] 40 ““TINY'" RESISTORS, 1/10W, 5% toot. ... 1 25 TOP HAT RECTIFIERS, Silicon, 750ina. no tesl §1
] o TRANSISTOR SOCKETS for prp-npn "'“5'5""5 Sl ) “iticon. 750ma. no test.
[] 25 EPOXY RECTIFIERS $
[ 30 MOLDED COND'S, mytar, pore, black heauty. -$ M 5 30MC TRANSlSTORS’“kc 2N247, Sylvanla ... .§)
[] 3 GEIGER COUNTER DETECTOR, tubes. assorced. .$) [] 15 TEXAS PNP & NPN TRANSISTORS, no test...§)
[J 10 LOGIC TRANSISTOR, toroid ‘transformers B 1 ] 1 3N35 TETRODE, 150me transistor, silicon -$1
[7 4 TRANSISTOR TRANSFORMERS, asst. worth $25 $1 ] 10 PNP SWITCHING TRANSISTORS, 305, TO5 §)
f 10 NPN SWITCHING TRANSISTORS, 2N;38- '“0-21
| 15 PNP TRANSISTORS, CK722, 2N35, 107 na test §)
TESTED TRANSITRON Io WATT 1 15 NPN TRANSISTORS, 2N35.170.440. no test . .$§)
SCR silicon ZENERS E 30 TRANSISTORS, rf.if.audla, no test. TO5 -8
S controtied fect DSV 4 g0 ] 4 35-W. TRANS'TRS, 2N1434. CBS. TO10. stud... g}
13 o1 Ch7 3 10 1000-MIL **CERAMIC'® RECT. silicon. 50-100V. §)
F2o DAIIYIOPO gl Dkiwgo s och ] 10 POPULAR CK722 TRANSISTORS, pnp. no test §)
190 01800185 0225l 20w 3 aow [ 5 2N107 TRANS'TRS, by GE. pnp, pop, audla pak ¢}
2§0 5] 12,9:_5 5332 85:35 C 24V sov [T 1 40W. 2NT648 TRANS'TR sillcon mesa. RORVolts §)
500 B3:23 0295 03.25 [042v DO 100v 7] 10 ZENERSGLASS SILICON DIODES, axial,leads$)
350 02.95 03.50 04,25 JO45v Oi1iov [] 6 2N408 TRANSISTORS, TOI. bnp, driver ..on §1
’ 400 03:25 0365 04.50 JC eov © 124v ] 2 2N718 NPN SILICON pLANARS “hy Fairchild §}
TANT SPR =] 1 1
10 e T [Lis-2rap InBNGlsToRe, Tk o wontl v
TERMS: Send check, money order.
Add tage—. -
olY :’znn:;‘t::daiit 5t 28’0"5’2-;.‘ 3 TRANS'STOR SUBMINIATURE
o
P.O. BOX 942R ,:] AMPLlFIERNows 00
AK S SO. LYNNFIELD, MASS. * Only3”x2”x %” * Wired ONLY
“PAK-KING'' of the world * Printed Circuit * Complete with Transistors
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INTERNATIONAL MODEL 440
CITIZENS RADIO TRANSCEIVER

The Model 440 introduces a distinctive
new panel and engineering concept to the
line of International Citizens Radio trans-
ceivers. Designed for base or mobile use,
the Model 440 is packed with outstanding
performance features. The most dis-
criminating CB operator will acclaim
its dependable day after day operation.
Silicon transistors and tubes are combined
in a new hybrid circuit for optimum per-
formance. The International Model 440
operates from 6/12 and 115 vac power
sources. Complete with crystals, dynamic
microphone with coil cord.

e New Hybrid Circuits Combining Silicon
Transistors And Tubes

e New Zener Speech Limiter

Distinctive New Panel Design

Frequency Synthesized Crystal Controlled

23 Channel Operation

Transistor Power Supply

Dual Conversion Receiver

Illuminated Channel Selector Dial

ldeal For Mobile Or Base Installations

Ten Tubes

Five Silicon Transistors

Two Power Transistors

Eleven Silicon Diodes

WRITE TODAY FOR THE NAME OF YOUR NEAREST INTERNATIONAL DEALER.

TRANSISTON n

" v via v v el vin
" sBHE L— L e L = was - .
" ar amp 15T MIXCR w0 ML 15115 amp WD IF AMP = o)

‘o 1’ e I

vin | THANS — Ve
el | DIO0E Mial0 120
4 10MC : SWITCN switch 157 AUDI0

[
vie
TRANSISTON, o A et
suFFER
MXER anp NF AMP o0 AMP

= INTERNATIONAL
= CRYSTAL MFG. CO. INC.
H* 18 NORTH LEE — OKLA. CITY, OKLA.

é-.e FCC Citizens Radio license required. All use must
conform with Part 95, FCC Rules and Regulations.
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Get in
on the
ground floor

of the
second-story
business

Every 40 seconds a burglary takes place in the United States.

TECHNICAL INFORMATION

The RADAR SENTRY ALARM is
a complete U.H.F. Doppler Ra-
dar System which saturates the
entire protected area with invis-
ible r.f. microwaves. It provides
complete wall to wall—floor to
ceiling protection for an area of
up to 5,000 square feet. Without
human movement in the pro-
tected area, the microwave sig-
nal remains stable. Any human
movement (operation is unaf-
fected by rodents and small ani-
mals)in the area causes the dop-
pler signal to change frequency
approximately 2 to 4 cps. An
ultra-stable low frequency de-
tector senses this small fre-
quency change, amplifies it and
triggers the police type siren—
which is heard up to a half mile
away.

In addition, the RADAR SEN-
TRY ALARM'’s protection can be
extended to other areas with the
use of the following optional ac-
cessories:

* remote detectors for extending
coverage to over 10,000 sq. ft.

+ rate of rise fire detector U.L.
approved for 2,500 sq. ft. of
coverage each (no limit on the
number of remote detectors
that can be used)

* hold-up alarm

* central station or police station
transmitter and receiver (used
with a leased telephone line)

s relay unit for activating house
lights

* battery operated horn or bell
which sounds in the event of:
powerline failure; equiprnent
malfunction or tampering

%

At that rate, it's a multi-million
dollar a year business...for bur-
glars.

And an even better business op-
portunity for you.

Why? Because burglary can be
stopped...with an effective alarm
system.

In fact, police and insurance
officials have proved that an alarm
systemreduces, and in many cases,
eliminates losses—even helps po-
lice apprehend the criminal.

Here's where you come in.

Only a small percentage of the
more than 100 million buildings—
stores, offices, factories, schools,
churches and homes are protected
by an effective alarm system.

That means virtually every
home, every business is a prospect.

You can sell them!

And you don't have to be a
super-salesman to sell the best
protection available—a Radar Sen-
try Alarm unit. All you have to do
is demonstrate it...it sells itself.

A glance at the technical infor-
mation shows why.

RADAR
SENTRY
ALARM

It's the most unique and effec-
tive alarm system ever invented.

And here's the proof.

[n the past six years, thousands
of RADAR SENTRY ALARM units
have been sold in the Detroit, Mich-
igan area alone—sold by men like
yourself on a part-time and full-
time basis.

Here are just a few customers
who are protected by RADAR
SENTRY ALARMS:

U.S. Government

U.S. Air Force

Detroit Board of Education
Hundreds of Churches,
Banks, Businesses and
Homes.

Everyone is a prospect.

So take advantage of your pro-
fession. Put your technical knowl-
edge and experience to work for
you in a totally new area—an area
that will make money for you!

Don't wait!

Get in on the ground floor cf this
new money-making business.

Become a distributor.

Write now for free details.

'%/ RADAR DEVICES

MANUFACTURING CORP.

www americanradiohistorv. com

22003 Harper Ave.

St. Clair Shores, Michigan 48080

(313) PR 1-1333
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i"‘a.re not enough for Golor TV_L'

WHAT THE
RCA COLOR TV
PICT-O-GUIDE
GIVES YOU:

You need this book
to help you cash in COLORTV W oo

; Troubleshooting Y 0.0
on Color TV business jg& ~'cr-0-cubE g """

[ How to Use Color
Test Equipment

(3 Troubleshooting -
Color and Black
and White Sections
of Receiver

[J Servicing and
Alignment

NEW RCA COLOR TV TROUBLESHOOTING Techniques

PICT-O-GUIDE, 1A1389

You’'re missing more and more chances for profit if you're not in
color TV service. There are 3 million color sets in use now...and
the total should be at least 5 million by the end of the year.

The new, completely revised RCA Color TV Pict-O-Guide, with its
many color photos and illustrated step-by-step instructions makes
it possible for you to recognize and understand the visible symp-
toms of troubles and maladjustments in color receivers. Use the
Pict-O-Guide whenever you work on a coior set.

(For a complete course in the principles and practices of color
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N. J. TV you will find the 8 lesson Color TV Home Study Course

by RCA Institutes, 1A1325, invaluable.)

...and much, much
more. 150 pages.
This book should
more than pay for
itselt the tirst time
you use it.

ORDER THROUGH
YOUR LOCAL
AUTHORIZED RCA
TUBE DISTRIBUTOR

The Most Trusted Name in Electronics

®

wWww.americanradiohistorv.com
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