




























































































































































































































































































































































































































































































































































































































































































Electronics Abroad

and then potting the units.

Using this once-through process,
Marconi turns out resistors with
values from 50 ohms to 50 kilohms.
Range for capacitors is 10 pico-
farads to 0.01 microfarad. Both re-
sistance and capacitor values are
monitored during depositing, which
stops when the right value is
reached. The tolerances on value
run around 5%, but 2.5% is pos-
sible for key components. Above
all, temperature coefficients are
well within the 15 ppm/C° Mar-
coni needs for camera stability.

Color them happy

Television set and component mak-
ers dropped their traditional British
reserve this month after Postmaster
General Anthony Wedgewood Benn
set a late-1967 date for starting
color television broadcasts in Great
Britain. The industry, its black and
white market saturated, waxed
jubilant even though the date is
more than 18 months off and live
color programing at the outset
will be a scant four hours a week.
Said one executive, “It’s the first
bit of reasonable news the indus-
try has had for a year.”

According to government esti-
mates, the number of color sets in
operation at the end of the first
two years of broadcasting should
run close to 150,000. Over the first
four years, the market estimate is
a total of $280 million. The sets
will cost about $700 each initially.

As expected, Wedgewood Benn
confirmed that Britain planned to
adopt the PAL system and a 625-
line standard for its color broad-
casts. PAL is a West German de-
velopment, an offshoot of the Na-
tional Television Standards Com-
mittee (NTSC) system used for
color broadcasting in the United
States and Japan.

There is, however, one slight
string attached to the British deci-
sion to go ahead with PAL. The
International Radio Consulative
Committee (CCIR) will meet next
June in Oslo in a last try for an
agreement on a common color-tv
system for Europe. Along with
PAL, the other serious contender
is the French Secam system.
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With Britain and West Germany
solidly in the PAL camp and the
French—backed by the Eastern
bloc countries—holding out stead-
fastly for Secam, a deadlock seems
inevitable. If Secam, contrary to
expectations, does get the nod,
Britain of course would use that
system.

This slight hitch doesn’t particu-
larly trouble the industry. The firm
decision to start color broadcasts
already has caused tube and re-
ceiver makers to revise their plans.

Mullard Ltd., for example, has
had a pilot shadow mask tube pro-
duction line for some time. But
earlier this year the company
turned down a $5.6 million order
from U. S. set makers for color
tubes. With no home market to
count on at the time, Mullard
couldn’t see its way clear to a ma-
jor investment in a production
plant. With color tv now around
the corner in Britain, the company
is moving ahead with plans for
production capacity of 100,000
tubes a year.

West Germany

Place in space

The Apollo project to put a man on
the moon by the end of the decade
may turn out to be a boon for the
fledgling West German aerospace
industry. Because of heavy spend-
ing for Apollo, the National Aero-
nautics and Space Administration
has less funds for other programs.
To stretch them out, NASA is en-
couraging jointly financed space
efforts with European countries
and the industry sees a strong pos-
sibility of United States-German
deep-space missions.

Already the West Germans have
singled out what might be their
place in deep space—probes at
Jupiter. In fact, preliminary work
on Jupiter probes financed by the
ministry for scientific research has
been completed.

Boelkow GmbH of Munich
checked into three types of probes
ranging from 770 pounds to several

tons. Along with calculations on
flying time and the fly-by program
near the planet, Boelkow assessed
the requirements for power sup-
plies and control systems as well as
radio communication and data
transmission systems.

The company hopes that with
U.S. help a German-built probe
could be launched by 1973. Accord-
ing to the Boelkow timetable, flight
analysis and spacecraft design
would take about two years. Devel-
opment work could begin in 1968.

Another candidate for Jupiter
probes is Development Group
North, a joint venture of Verinigte
Flugtechnische Werke GmbH and
Hamburger Flugzeugbau GmbH.
The group wants to develop a
1,430-pound probe with a scientific
payload of 220 pounds. The experi-
ment package for a fly-by mission
would include a television camera.
Flight time along a 720-billion-mile
path would be about 850 days.

Satellite first. If a Jupiter project
jells, it will be the second joint
space effort by the U.S. and West
Germany. For the next peak period
of solar flare activity in 1968 the
Germans have scheduled a launch-
ing of a small scientific satellite
with a NASA Scout Booster at the
U.S. Air Force Western ‘Test
Range.

Boelkow looks like the leading
contender for the prime contract,
but much of the work will be
farmed out to other companies to
spread space know-how as widely
as possible through the industry.

Boelkow’s latest version of the
satellite, the 625-Al, calls for a
lighter overall weight and payload
than the first design [Electronics,
Mar. 22, 1965, p. 185] although
the mission remains the same—
measure concentration and energy
spectra of protons and electrons
within the earth’s inner radiation
belts. The 625-A1 design specifies
a 132-pound vehicle 30 inches in
diameter and 46 inches high. Its
scientific payload would weigh
26.4 pounds.

The satellite would have two
transmitters, one for tracking and
direct data transmission, the other
for transmitting stored data. Data
flow would be 40 bits per second.
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Japan

Making waves

In their bid for world leadership
in solid state microwave hardware,
the Japanese have diodes as
trumps. Already Esaki diodes and
Kita diodes are at work in Japan’s
microwave link network—the den-
sest anywhere. Now the Mizuno
diode [Electronics, Feb. 21, 1966,
p. 25] seems likely to strengthen
the Japanese hand in years to come.

The diode, made of germanium,
generates millimeter waves when
biased in the reverse-breakdown
region. In experiments so far, it has
been operated in a pulsed mode at
frequencies up to 90 gigacycles,
with outputs close to 10 milliwatts
in the 10 to 20 Ge range. Key to the
oscillation is a highly doped pn
junction with impurity concentra-
tion well above the 10" atoms per
cubic centimeter found in commer-
cial germanium diodes.

The mechanism by which it os-
cillates has yet to be fully ex-
plained, but the new diode can’t be
classed as a lucky accident. Hir-
oyuki Mizuno, who spearheaded
the development, believed that a
millimeter-wave oscillator could be
obtained with a semiconductor
equivalent of a klystron, where
high-frequency operation is made
possible through velocity modula-
tion of the electron stream. Mizuno
leads a research group working in
the laboratories of the Matsushita
Electronics Corp. Matsushita is a
joint venture of Matsushita Elec-
tric Industrial Co. of Japan and
Philips Gloeilampenfabrieken N.V.
of the Netherlands.

But Mizuno reasoned it couldn’t
be done with a transistor. Interac-
tion between the semiconductor
lattice and the current carriers is
far greater than the interaction
among the carriers themselves in
a transistor. For velocity modula-
tion effects, hot electrons are neces-
sary; their temperature, or speed,
is high enough for carrier-carrier
interaction to predominate over
carrier-lattice interaction.

Hot carriers. In the Mizuno di-
ode, the highly doped pn junction
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injects hot carriers into the bulk
semiconductor, where they interact.
When an input pulse biases the di-
ode, the carriers tunnel and the di-
ode breaks down, triggering the
oscillation. The output pulse lags
the input pulse by about one mi-
crosecond. For the higher frequen-
cies Mizuno has obtained, break-
down voltage was well below 20
volts, the level where avalanche
breakdown begins. In avalanche
breakdown, the current carriers col-

Hiroyuki Mizuno leads research group
that developed a millimeter-wave
germanium diode.

lide with lattice electrons and the
ionization that results multiplies
the number of carriers.

Mizuno’s tunneling germanium
diode differs in two major respects
from Bell Telephone Laboratories’
microwave diode [Electronics, Nov.
1, 1965, p. 24]. Bell’s is silicon and
it operates by avalance breakdown.

These differences, Mizuno thinks,
may give his diode the edge over
silicon microwave diodes. Theoreti-
cally, tunneling is less noisy than
avalanche breakdown so the sig-
nal-to-noise ratio should be in-
herently higher. Based on experi-
ence with transistors, the german-
ium diodes probably can be pushed
to higher frequencies than silicon
diodes. The 90-Gc top frequency
recorded by Mizuno’s group was
the upper limit of its test gear
and not necessarily the diode’s.

But with germanium there is a
major obstacle—heat dissipation—
to overcome before Mizuno’s group
can achieve continuous wave oscil-
lation. Silicon has better heat con-
ductivity and this makes heat dis-
sipation easier. The Nippon Elec-
tric Co., another entrant in the
international race to develop a
commercial solid state oscillator,
already has solved a heat-removal
problem with a special cartridge
mount for its gallium-arsenide
Gunn-effect oscillator [Electronics,
Nov. 1, 1965, p. 157].

Soviet Union

Touch of Venus

Soviet scientists still haven’t writ-
ten off Venus 2, the spacecraft that
went dead last month as it sped
past its namesake planet at a dis-
tance of 15,000 miles.

Although they haven’t revealed
how, the Russians say they hope to
get Venus 2 back on the air again.
They want to retrieve close-up tele-
vision pictures and scientific data
stored on board.

So far, no one has managed to
revive a blacked-out interplanetary
spacecraft. If the Soviets can turn
the trick, they’ll have another im-
pressive first in space electronics,
especially if they “repair” Venus
2 by bypassing a faulty command
circuit. The American Telephone
and Telegraph Co. did this with its
Telstar 1 communications satellite,
but with Venus 2 the difference in
distance would be astronomical.

Like its sister spacecraft, Venus
3, Venus 2 stopped transmitting as
it entered Venus” atmosphere. Just
before it went silent, temperature
started to rise well above predicted
levels. Then when the command
signal to switch to automatic re-
search regime was sent, the ship
didn’t acknowledge. But the Soviets
assume that the command signal
reached the spacecraft.

Probing. The main experiment in
Venus 2 was designed to obtain
close-up tv pictures of the planet.
The camera was paired with a
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special transmitter operating at
centimeter wavelength. Venus 3,
the probe that steered right onto
the planet, also had an experiment
package. Its purpose was to take
readings like temperature and den-
sity on Venus’ atmosphere. This
package was a 36-inch sphere de-
signed for ejection from the space-
craft. Russian space officials say it
had a parachute and a thermal
shield.

With the tv pictures and the
atmospheric data, the Soviets
hoped to unravel part of the mys-
tery surrounding the high tem-
peratures of Venus. They have a
hunch the surface is considerably
cooler than the 800°F recorded by
Mariner 2 as it passed by the planet
at a distance of 22,000 miles.
Mariner, they believe, picked up
the temperature of the outer region
of the atmosphere.

Along with the planet experi-
ments, the two Russian Venus
probes measured interplanetary
magnetic fields and cosmic radia-
tion as they sped through space.

Super steering. Many U. S.
spacecraft can perform the same
sort of experiments, but they’ve
never been steered with the same
precision that put Venus 3 down
on the planet about 300 miles from
its planned impact point. The land-
ing’s timing was just 4 minutes off
schedule. Timing was important
because the Soviets wanted to have
their ground stations facing the
planet when the probe hit.

Touchiest phase of the inflight
steering was the midcourse correc-
tion that put Venus 3 on target.
Unlike Venus 2, which moved out
of its parking orbit headed for the
near-miss the Russians aimed at,
Venus 3 was on a course that would
have missed by 40,000 miles. To
put it back on target, a trajectory
change accurate to a few minutes
of arc was made.

Venus 3 locked on the star Cano-
pus for the correction maneuver.
Speed and distance data developed
by an onboard Doppler-effect
transceiver was fed to several
ground computing centers that cal-
culated the angle for the correction
jets and the required thrust. Soviet
ground stations held 16 radio com-
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munications sessions—out of a
total of 31 with Venus 3—to pick
up the data needed to plan the cor-
rection maneuver. More than 1,300
reading of distance, 5,000 of speed,
and 7,000 of angle-to-earth were
taken before the signal to start the
correction was sent.

Pointed. The spacecraft teleme-
tered these and other data to the
ground stations through a highly
directional parabolic antenna that
transmitted at both decimeter and
centimeter wavelengths. This an-
tenna locked onto the Earth only
during data-sending sessions. To
aim it, the spacecraft swung
around its sun axis on command
from a ground station. For the
swing, the orientation system over-
rode the solar lock that kept the
solar-cell panels pointed toward
the sun except when the spacecraft
transmitted data.

A semidirectional receiving an-
tenna picked up command signals.
However, this antenna was de-
signed as a backup transmitting
antenna for decimeter wavelengths.
The idea was to keep the space-
craft on the air if the orientation
system failed and the parabolic
antenna thus couldn’t be aimed at
the earth. The Russians may be
counting on the backup antenna as
they attempt to reactivate Venus 2.

Belgium

Long haul

Toward the end of the year, barges
plying the canal between Brussels
and Charleroi will start getting a
strange lift. Instead of passing
through a series of locks, they’ll
ride in tanks hauled along an in-
clined plane nearly a mile long.
The vertical lift is 220 feet.

The hand at the throttle of the
tanks, so to speak, will be an elec-
tronic control system designed by
Ateliers de Constructions Elec-
triques de Charleroi. ACEC engi-
neers say it was one of the trickiest
jobs they’ve yet handled.

At first glance the problem looks
simple, not much more than an

elevator drive system—cables, a
powered drum and counterweight
—tilted over on its sides. Trouble
is, the massive loads of the 6,000-
ton tanks and the 5700-ton counter-
weights make the cables act like
springs.

No dawdling. Tanks, counter-
weights and cables form an oscil-
lating system that can develop
cable-snapping forces if accelera-
tion isn’t closely controlled. At the
same time, the tanks can’t dawdle
at startup since the operating
schedule calls for them to acceler-
ate from zero to a constant running
speed of 3.9 feet per second in 2%
minutes.

ACEC’s system automatically
controls the speed characteristic of
the six 170-horsepower motor-gen-
erator sets that drive each tank.
The key signal is developed in a
special two-stage slope generator.
It consists essentially of two tran-
sistor amplifier modules originally
designed for an ACEC analog com-
puter. The two amplifiers are ar-
ranged as integrators and con-
nected in series.

The first amplifier produces a
trapezoidal waveform that imposes
an acceleration limit on the over-
all speed control system. To obtain
the required accuracy, the refer-
ence voltage used for the integra-
tion is stabilized to +=0.1%.

Output of the first stage is not
applied directly to the regulation
circuits. Instead, the trapezoidal
waveform is integrated in the sec-
ond stage of the slope generator to
obtain a voltage analog of the
speed characteristic. This signal is
applied to the regulation circuits
where it is compared to the output
of a tachometer to obtain a com-
mon control signal for the six
motor-generator sets.

Because the two-stage slope gen-
erator is so crucial to the speed
control system, ACEC designed the
system with three of them in par-
allel. Outputs of all three are com-
pared in a resistance network. If
the slope generator switched onto
the regulation circuits deviates
from the average more than the
other two, it is cut out automat-
ically and the output of one of the
other two is applied.
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ANYTHING YOU CAN PUT ON FILM

YOU CAN DISPLAY ON IEE READOUTS
(EVEN COLORS!)

. NUMBERS, LETTERS, WORDS, SYMBOLS, COLORS!
There is literally no limit to the display versatility of
|EE readouts. As rear-rro;ectors, they operate by back-

- lighting display symbols arranged on film and projecting
the selected message on a non-glare viewing screen.

o VERSATILITY OF SIZES, TOO! Five sizes with maximum
character heights of %" %% 1. 2" 3%".

- SEND TODAY FOR COMPLETE INFORMATION !
- INDUSTRIAL ELECTRONIC ENGINEERS, INC.

Lemona Avenue « Van Nuys, Callfornia
Phone (213) 787-0311 «» TWX (213) 781-8115

Representatives in Principal Cities

SEE IEE AT IEEE BOOTH IF-ew
Circle 229 on reader service card

s~ MINIATURE

: ' MOMENTARY

S| PUSH BUTTON
SPDT & DPDT SWITCH

Exceptionally high current: 5 amps @
e 115VAC. Positive snap-action with fast make
and break contacts. SPDT & DPDT, useable
as either a Normally Open or Normally
N Closed switch. Silver contacts and terminals.

IMMEDIATE DELIVERY FROM

' ALI:IJSII\IITEH

By ALCO ELECTRONIC PRODUCTS, INC., LAWRENCE, MASS.

WORLD'S FIRST

* MINIATI.IHE

: 2” DIA. ADJUSTABLE-STOP

" RUTARY SWITCH

A ] SHAFT: 1/8” DIAMETER — 11/16” LENGTH
First ultra-miniature, multiple-stop switch.
Useable 2 to 10 positions. Also available
2 Pole, 3 Pole and 4 Pole adjustable. 500MA
@ 125VAC. Lonf life cycle. 14” diameter.
36° spacing. Fully enclosed. Ideal for air-
craft, computers, electronic equipment.
WITH OR WITHOUT KNOBS

B ALCOSWINITCH

By ALCO ELECTRONIC PRODUCTS, INC., LAWRENCE, MASS.

Circle 246 on reader service card

DUER 30

BASIC LOGIC
and
LOGIC FUNCTION CARDS

CIRCUIT DESIGNS

{

ENGINEERED ELECTRONICS Company

1441 East Chestnut Avenue, Santa Ana, Calif. 92702
Phone: (714) 547-5651 TWX 714-531-5522
Cable ENGELEX

Circle 225 on reader service card 225



collage

More Motorola mishmash,
continued from page 172

(and leave on your beard)

This seems to be our month for
pushing Motorola’s integrated cir-
cuitry capabilities. Don’t be offen-
ded. If you could apply I/C like
we do, you'd brag too. And if you
can, our employment office has
assured us you won'’t have to shave
off your beard or even take a Ror-
schach. Anyway, now we want to
speak of RIC, or Radar Interceptor
Calculator for the Rome Air De-
velopment Center. What's so
elegant (to use PhD talk) about
RIC is that it uses 3,000 integrated
circuits to do the work of 12,000
conventional circuits. Unless you
happen to be in the conventional
circuit biz, you'd have to admit
this is great. The calculator works
with a PPI scope to furnish a semi-
automatic target tracking and inter-
cept prediction capability. It’s only
5 cu. foot small. If we sold them
by the pound we’d go broke. Write
Chicago Center for details.

Get off the dime!

And send it to us; we can use the
business. Matter of fact, if we get
your business — you get your dime
(the one you got off of ) — back.
You would make our marketing-
type people very happy if you
would write for some of the beau-
tiful brochures they produce. They
cover everything we've pitched on
these pages, not to mention digital
and microwave communications,
command receivers and so forth.

MOTOROLA

Military EI ics Divisi,

CHICAGO CENTER
1450 N. Cicero Ave., Dept. 2, Chicago. lllinois

WESTERN CENTER
8201 E. McDowell Rd., Dept. 2, Scottsdale, Arizona

226 Circle 226 on reader service card
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Palm & Patterson Inc.
Vitramon 193

Ted Sommers Inc.

Wakefield Engineering Inc. 207
Sales Promotion Services

Wanlass Electric Company 114
Leland Oliver Company Inc.

White Company, S. S. 195
W. L. Towne Company Inc.

Winston Research Corporation 156

Jordan Farrell Adv.

Wisco Division, The Electric Storage
Battery Co. 207
E. L. Speer Advertising Agency

Classified advertising
F. J. Eberle, Business Mgr.

EMPLOYMENT OPPORTUNITIES 213-218
Equipment

(Used or Surplus New)

For Sale 217

ADVERTISERS INDEX

Boston Technical Consultants Inc. 217
Department of the Navy

U.S. Navy Bureau of Ships 217
Fishman Co,, P. 217
General Dynamics

Electronics Division 215
General Dynamics

General Atomic Division 213
General Electric Co. 216
Geotechnical Corp. 218
Kaiser Engineers 214
Monmouth Electric Co., Inc. 217
Radio Research Instrument Co. 217
Semiconductor Sales of Calif. 217
U.S. Navy

Navy Overseas Employment Office 218

u For more information on complete product
line see advertisement in the latest Elec-
tronics Buyers’ Guide

[JAdvertisers in Overseas Edition
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Rolled Meal
Ribbon & Strips

(THINK OF CROSS FIRST)

MAJOR
MICROWAVE
MANUFACTURERS
DO!

Top manufacturers like Microwave
Associates, Watkins-Johnson, Varian
Associates and Raytheon use
CROSS-rolled ribbons for their most
finicky chores.That's because CROSS
rolls malybdenum and tungsten down
to tolerances of = .0001. CROSS is
the only company to do so on a pro-
duction basis.

CROSS rolls tantalum, columbium,
zirconium, rhenium moly, titanium,
vanadium, copper, nickel, alloys and
standard metals. CROSS will roll
strips to precise order, meet any
demand for precision metals.

There's a good reason why top com-
panies think of CROSS first—because
if CROSS does it—it's right the first
time! Join the top manufacturers
who've found out how perfectly
CROSS meets your most exacting
metal requirements.

Phone or write today.

363 Park Ave.
Weehawken, N. J.
201-UNion 3-1134

228 Circle 228 on reader service card

Advertising sales staff
Gordon Jones [212] 971-2210

Advertising sales manager

Atlanta, Ga. 30309: Gus H. Krimsier,
Michael H. Miller, 1375 Peachtree St. N.E.,
[404] TR 5-0523

Boston, Mass. 02116: William S. Hodgkinson
McGraw-Hill Building, Copley Square,
[617] CO 2-1160

Chicago, lll. 60611: Robert M. Denmead,
J. Bradley MacKimm

645 North Michigan Avenue,

[312] MO 4-5800

Cleveland, Ohlo 44113: Paul T. Fegley, 55
Public Square, [216] SU 1-7000

Dallas, Texas 75201: Richard P. Poole, The
Vaughn Building, 1712 Commerce Street,
[214] RI 7-9721

Denver, Colo. 80202: Joseph C. Page, David
M. Watson, Tower Bldg., 1700 Broadway,
[303] 255-5484

Detroit, Michigan 48226: Paul T. Fegley
856 Penobscot Building
[313] 962-1793

Houston, Texas 77002: Kenneth George,
2270 Humble Bldg.,
[713] CA 4-8381

Los Angeles, Calif. 90017: lan C. Hill,
John G. Zisch, 1125 W. 6th St.,
[213] HU 2-5450

Minneapolis, Minn. 55402: J. Bradley
MacKimm 1104 Northstar Center
(612) 332-7425

New York, N. Y. 10036:

Donald R. Furth [212] 971-3615
Frank LeBeau [212] 971-3615
George F. Werner [212] 971-3615
500 Fifth Avenue

Philadelphia, Pa. 19103: William J. Boyle,
Warren H. Gardner, 6 Penn Center Plaza,
[215] LO 8-6161

Pittsburgh, Pa. 15222: Paul T. Fegley,
4 Gateway Center, (412) 391-131

Portland, Ore. 97204: James T. Hauptli,
Pacific Building, Yamhill Street,
(503) CA3-5118

St. Louis, Mo. 63105: Robert M. Denmead
The Clayton Tower, 7751 Carondelet Ave.
[314] PA5-7285

San Francisco, Calif. 94111:
James T. Hauptli, 255 California Street,
[415] DO 2-4600

London W1: John W. Patten, Edwin S.
Murphy Jr., 34 Dover Street,
Hyde Park 1451

Milan: 1, via
Baracchini Phone: 86-90-617
86-90-656

Frankfurt/Main: Gerd Hinske, Joseph
Wuensch, 85 Westendstrasse
Phone: 77 26 65 and 77 30 59

Geneva: Michael R. Zeyne,
1, rue du Temple
Phone: 31 95 60

Paris VIII: Denis Jacob, 17 Avenue
Matignon ALMA-0452

Tokyo: Nobuyuki Sato, 1, Kotohiracho
Shiba, Minato-Ku (502) 0656

Osaka: Ryosi Kobayashi, 163, Umegee-cho,
Kilta-ku [362] 8771

Hugh J. Quinn: [212] 971-2335
Manager Electronics Buyers' Guide

David M. Tempest: [212] 971-3139
Promotion manager

Milton Drake: [212] 971-3485
Market research manager

Wallace C. Carmichael [212] 971-3191
Business manager

Stephen R. Weiss [212] 971-2044
Production manager

MINIATURE CLIP
and LEADS

Make “Impossible”
Connections 1

Make test connections never before
possible with world’s smallest con-
nector . actually reach 134
through ‘' hole reach Ya'
through .080 slot. Insures positive
hook-up . won’t jump off. Fully
insulated to prevent shorting out.
Ideal for printed circuits, transis-
tor sets, CB transceivers, com-
puter units, and for temporary
muscle and nerve connections in
(Heart) surger z

No. X100 E-Z-Mini-HOOK “'Q" Ball Clip only, 49¢
.. . No. AX-1 Test Lead (.080 tip), 89¢ ea. No.
BX-1 Lead (banana tip) 94¢ ea.

Unique Design

HARNESS
BOARD CLIP

Saves on board con-
struction. Saves on
cable assembly .
increases production,
improves quality.
Write for reprint telling how

et |

w= QOL=X  NOOH=Eage

S
O -
‘ .1"

a firm estimates savings at
$20,000 annually with this

clip. Only 14¢ each in 250
quantity

Both items cataloged in EEM, Radio
Master, VSMF. Satisfaction guaran-

teed. Order from distributor or direct
No. 81-1 E-Z-HOOK *‘Nail'’ Clip
(Use T-20 Tool) 24¢ ea. — 10 for 1.98
No. K8150T-1 *‘Nail”’ Clip Kit
(50 Clips, Tool & Instr.) Wt. 2 oz. — ea. 8.95
No. T-20 E-Z-HOOK ‘‘Nail** Clip Driving Tool
Wt V3 0z. — ea. .35

E-Z-HOOK®

BOX 105, COVINGTON, KY. 41012

Circle 230 on reader service card

Reprint order form

Send to: Electronics Reprint Dept.
330 West 42nd Street
New York, N. Y. 10036

For listing of reprints available see
the reader service card.

To help expedite mailing of your
reprints please send cash, check or
money order with your order.

For reprints of the latest special
report:

U. S. Electronics Markets 1966
Send me reprints of key no

R-85 at 50¢ each.

For reprints of previous special
reports fill in below:

Send me
no.(s) TPAY - .

reprints of key
¢ each.

For prices see the reader service
card.

Number & SBO8t ........cccvevass
City, SEae . . cunaniniehiooss whei 455 4 ]
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