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uses an MSI reciprocal counter to
compute the frequency of a phe-
nomenon as the inverse of its pe-
riod. Capable of measuring 50- or
60-hertz phenomena accurate to
0.001% in 1 second, the new
counter will sell for less than $500
—versus $1,200 and up for compet-
ing counters made by American
companies, says Schneider.

All these new instruments will be
sold in the U.S. by Dixon Inc., of
Grand Junction, Colo. Honeywell
will still market the Digitest 500.

Great Britain

Electronic aids invade
Scotland Yard’s sanctums

Sherlock Holmes may have had
little more than his pipe and violin
to help him, but his modern coun-
terparts have some sophisticated
electronic aids to abet their own
sleuthing. With crime in Britain
expanding faster than police man-
power, the Police Scientific Devel-
opment Branch of the Home Office
is experimenting with various de-
vices, many of them electronic, to
increase the productivity of crime
detection teams.

One of these is an infrared ther-
mal imager for body detection. It’s
hoped the unit will eliminate the
need for hundreds of police to
comb fields and undergrowth while
searching for a body in a murder
case.

The method is based on heat
reflections and emissions of soil.
Recently disturbed soil, as would
occur above a grave, emits much
more radiation than undisturbed
soil, and the difference can be de-
tected by an imager mounted up on
a portable tower. Though the effect
dissipates with time, it tends to be
replaced by similar radiation from
the decomposing body, so that
evidence may be available for a
long time. Likewise, flourishing
vegetation emits strong radiation
in one range, but trampled vegeta-
tion does not. Together, police can
use these effects to pick out areas
requiring further investigation.

Having determined suspicious

ground the detective can reach for
his acoustic body locator, a device
that the Home Office has found will
react characteristically when soil
containing a corpse is subject to
low-frequency acoustic vibrations.
In operation, an acoustic generator
is placed on the ground and swept
through a range up to 250 hertz. If
the soil has been long undisturbed,
the returned signal strength is
roughly constant over the returned
frequency range. Disturbed soil
generates a noticeable peak at a
characteristic frequency. If a body
has been buried, the peak signal
moves up in frequency.

The Home Office also is experi-
menting with special metal detec-
tors for locating guns and other
weapons. Ordinary metal detectors
do not indicate how deep a de-
tected object may be buried, but
the Plessey Co. Ltd. has built a
portable flux-gate gradiometer that
will indicate depth with reasonable
precision. A rod placed perpen-
dicularly over the buried object
takes measurements of the mag-
netic field at three points along its
length. The depth of the object can
be calculated accurately up to four
feet by comparing the field meas-
urements.

Another depth-measuring instru-
ment also will detect nonferrous
metal objects. Operation is similar
to an eddy-current mine detector
except that it uses two concentric
receiver coils instead of one. The
nearer the object, the greater will
be the difference in the strength of
the signal generated in each coil.
Ferrous materials are distinguished
from nonferrous metals by compar-
ing the phase of the returned signal
with the transmitted signal.

The Home Office even is using
one of the most up-to-date techno-
logies—holography—to detect one
of the oldest of police clues—foot-
prints. The surface of a floor cover-
ing, particularly a carpet, may take
as long as 24 hours to return to
normal after being walked over,
during which time the fibers are
gradually expanding after compres-
sion. Hence a double-exposed holo-
gram of the floor with a suitable
time interval, say up to one hour

between exposures, can show a
clear outline of footprints as inter-
ference fringes. The holographic
technique itself is straightforward;
the difficulty is to develop suffi-
ciently rigid portable equipment.

Japan

200 megahertz
under the sea

The sea is the last frontier open
for the development of high-capac-
ity communications channels in
Japan—where demand for com-
munications services is highly con-
centrated in a narrow corridor
along the Pacific Ocean coast ex-
tending from Tokyo to Osaka.
Researchers at the Electrical Com-
munication Laboratory of the Nip-
pon Telegraph and Telephone Pub-
lic Corp. are now busy designing
a submarine cable system with a
nominal 200-megahertz bandwidth.
The cable will handle about 25,000
telephone channels, or the equiva-
lent in television, data, and other
services, when it goes into experi-
mental operation between 1975
and 1977. That’s some capacity
considering that not too long ago
the best a long submarine cable
could handle was slow-speed teleg-
raphy.

The backbone of Japan’s long
lines now is microwaves—4- and 6-
gigahertz relay systems. But de-
mand is rapidly increasing and ex-
pansion of microwave is limited.
There are now four geographically
spaced routes between Tokyo and
Osaka—three on the Pacific coast
and one on the Sea of Japan coast.
A fifth inland route would have to
follow the 10,000-foot mountains
along the island’s spine.

Other new transmission methods
are being developed, including a
coaxial cable system with 10,800
channels per coaxial pair [Elec-
tronics, Apr. 27, 1970, p. 66] and
a quasimillimeter wave system
[Electronics, July 6, 1970, p. 130].
But in built-up areas installation of
coaxial cables is extremely difficult,
and the quasimillimeter wave sys-
tem is still experimental.

Electronics | March 15, 1971



At sea. Japanese undersea cable will
start at platform floating 18 miles
from shore, where microwave terminal
would be built 650 feet above water.

The new undersea cables require
both extensive system engineering,
different from anything yet at-
tempted, and stretching of amplifier
characteristics to achieve wide
bandwidth. System engineering led
to the elimination of the portion of
the cable on the shallow contin-
ental shelf, where it is particularly
vulnerable to damage by fishing
boats. Engineers at ECL decided to
use a microwave connection be-
tween a station on a hill overlook-
ing the coast and a repeater at the
cable end about 18 miles offshore.
The towers used by oil drillers
were ruled out as too expensive;
besides the water is too deep. In-
stead, a new type of floating plat-
form has been developed and will
be tested when a unit is built next
year by a shipbuilding company.

The floating platform looks rather
like a submarine on end although
at 440 feet it is longer than the
typical submarine. The platform is
ballasted to float with three quar-
ters of its 18-foot-diameter shaft
submerged. The top is enlarged to
about 50 feet to give space for
antennas, power supplies, controls,
and other equipment. A 60-foot
diameter helicopter deck tops the
structure.

The platform’s antennas handle
signals to and from shore antennas
mounted about 650 feet above sea
level. Signals travel by two paths
from shore—straight lines and one-
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bounce propagation off the sea
surface. The resulting interference
pattern with peaks and nulls sev-
eral yards apart in the vertical
direction can result in severe fad-
ing. Vertically spacing the platform
antennas the distance from signal
peak to an adjacent null and pro-
viding appropriate sensing and
switching equipment keeps the sig-
nal steady even though the level
of the antennas above the sea sur-
face varies. Both 4- and 6-GHz
signals will be used in these sea-
to-shore links.

The amplifier for the undersea
cable repeaters is perhaps the most
difficult design chore because it re-
quires transistors that suppliers are
not yet able to furnish. Amplifiers
must have sufficiently low distor-
tion so that repeaters can be located
every mile along a 1,500-mile cable
without excessively degrading the
signal. Exact characteristics will be
selected after cable specifications
are frozen, but tentative specs call
for a three-stage amplifier with a
bandwidth of about 200 MHz and
an open loop gain of about 40
decibels. A combination of current
and voltage feedback around the
three stages reduces gain to 18 or
20 dB. To meet these specs the
input and second-stage transistors
must have gain-bandwidth products
of 7 to 8 MHz, and the output
transistor needs one of perhaps 4
MHz and an output power of 1 to
1.5 watts.

West Germany

Thick-film ceramic
matrix is programable

A programable matrix element just
out of the labs of Microelectronic,
a small components maker in south-
ern Germany, handles high power
levels yet owes its compactness to
thick-film fabrication techniques.
Dubbed Micro-Matrix, the new
element, because of its program-
ability, is especially well suited as
a customized data input device for
various types of electronic equip-
ment, It consists essentially of two
levels of conductors sandwiched

between ceramic insulating layers.
Because the conducting paths in
one level are arranged at right
angles to those in the other level,
the device constitutes an array of
ohmic crosspoints. To program this
matrix a current is sent through a
crosspoint so that the connection
between the upper and the corre-
sponding lower path is severed.

Andreas Lewicki, head of Micro-
electronic, says it's the first time
that a fixed memory matrix based
on thick-film techniques has been
made. The Micro-Matrix will hit
the market shortly and is expected
to sell for between $5 and $250
depending on lot size and number
of inputs and outputs.

The new device is aimed for use
in environments where shock, vi-
bration, corrosive atmospheres, and
abrupt temperature changes would
normally cause contact or transfer
resistance variations in conven-
tional crossbar distributors or simi-
lar systems. Specifically, it is in-
tended as a fixed program input
device for test and measuring
equipment, for analog computers,
and for electronic gear used in
control engineering applications.

Microelectronic’s new component
is no match for conventional mono-
lithic diode matrices as far as size
is concerned. But this drawback is
balanced by several significant
advantages. For one thing, the
Micro-Matrix has linear ampere-
volt characteristics and can handle
ac power from zero hertz through
line and audio frequencies to radio
frequencies because of its low stray
capacitance and inductance. And
since it is independent of pulse
polarity, it works with digital cir-
cuits with both positive and nega-
tive pulses. Because of high di-
electric isolation between inputs
and outputs, the current is zero
even when several hundred volts
are across an open crosspoint at
ambient temperatures of several
hundred  degrees  centigrade.
Shorted crosspoints can handle sev-
eral amperes and up to 500 volts.

Fabricating the matrix starts out
with a ceramic substrate, which
for a typical device may measure
1 inch on a side and 0.025 inch
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thick. In a screen printing process
using a noble-metal conducting
paste, parallel lines spaced 0.05 in.
apart are printed onto the substrate.
The paste is dried in an infrared
oven and sintered at between 900°
and 1,000°C in a conveyor belt
furnace. The conductors are covered
with perpendicular ceramic strips.
In similar screen printing, drying
and sintering steps, parallel con-
ductors are deposited on top of
the ceramic strip—two per strip.

A typical 1-by-1-in. device has
18 conductors on each level, for a
total of 324 crosspoints. Electrical
connection at each point is made
by means of screen-printed aux-
iliary electrodes and conducting
bars, which compensate for any
errors that might occur during
alignment procedures.

For programing the Micro-
Matrix, unwanted crosspoint con-
nections are burnt through by
applying a current of between 2
and 10 amperes, depending on the
power-handling capacity of the de-
vice. In the burnout process, the
higher resistance of the connect-
ing bars insures that the connection
is severed at the proper spot.

Programing is generally handled
by the customer himself, but when
large quantities of devices with
the same program structure are
involved, programing can be done
at the supplier’s facility. In this
case programing is done with
printing masks having a special
connecting-bar pattern.

Without altering the fabrication
steps, resistance matrices can be
manufactured by simply using
resistive instead of conductive
pastes for making the crosspoints.

Time-division gear multiplies
satellite-to-ground links

To carry information around the
world via satellites, communica-
tions engineers have so far stuck
with frequency-division multiple-
access principles, which do, how-
ever, have drawbacks. Access to a
satellite transponder by several
ground stations is limited and there
are problems with transponder

noise arising from intermodulation
between channels.

Cheap, world-wide communica-
tions will require demand-assigned
speech circuits, so that many
ground stations around the world
can have access to a satellite trans-
ponder. Three West German elec-
tronics firms have taken a stride
toward that goal with a communi-
cations system based on time-divi-
sion multiple-access (TDMA) prin-
ciples, an approach that has
aroused much interest at the Com-
munications Satellite Corp. in the
U.S. and at Japanese companies.
For example, Comsat, together
with Japan’s NEC, has come up
with the MAT-1 system. The two
firms have also cooperated on a
TDMA version called Spade, and
the Japanese agency handling over-
seas communications is known for
its TTT system.

Developed by Standard Elektrik
Lorenz AG (SEL), AEG-Telefunken
and Siemens AG, the German sys-
tem has a total capacity of 100
megabits per second and can be
used to set up about 1,400 speech
channels between some 30 ground
terminals. It will be tested in May
in large-scale field trials using an
Intelsat 3 or 4 satellite and West
Germany’s ground station at Rai-
sting. The three-year development
was sponsored by the country’s
Ministry for Scientific Research
under a $1.375-million contract.

What sets the German system
apart is a capacity up to twice
as high as others built so far and
an equipment design so compact—
it fits in a 6-foot high, 2.5-foot wide
rack—that all necessary hardware
can be installed in one-tenth the
space required by others. Compact
design comes from using MOSFET
shift registers and semiconductor
memories throughout, PCM equip-
ment that’s already being employed
with commercial short-haul PCM
links, a more elegant solution to
frame synchronization at the re-
ceiver end, and a relatively slow
encoding and decoding technique.
Because fewer components are re-
quired, the system is considerably
less expensive than others.

Voice transmission in the new

system is performed by pulse code
modulation with four-phase shift
keying of the 70-megahertz i-f car-
rier. The voice channels are sam-
pled with a frequency of eight kilo-
hertz, and the samples are encoded
in eight bits. Frame duration is 125
microseconds and pulse repetition
frequency is 100 megahertz.

The maximum capacity at a
ground station is 120 voice chan-
nels. The voice signals are sam-
pled in conventional channel units
and then encoded, using two con-
tinuously operating 6-channel en-
coders with associated buffer
stores. Monitored by a station con-
trol unit, the store is read out at
high speed during the time segment
assigned to a ground station.

In the receive path the incoming
signals are demodulated at the out-
put of the i-f amplifier. Only the
information destined for that par-
ticular ground station is transferred
to the receive channel units. Also
derived from the received signals
are control signals for the station
control unit.

One characteristic of TDMA sys-
tems is their frame and burst struc-
ture. In the German system the
frame duration—125 microseconds
—has been chosen in accordance
with a sampling frequency of 8
kilohertz. The frame is subdivided
into bursts, one assigned to each
station, consisting of a preamble
and the voice channels. The pre-
amble includes auxiliary signals re-
quired for the free-fault operation
of the system. These signals in-
clude synchronization signals for
carrier and bit timing recovery of
the demodulator, unique words de-
fining the burst starting point, a
code word identifying the sending
station, a signal channel and a cen-
tral data channel for specific data
on changing the frame structure.

The bursts of different ground
stations are separated by a guard
time. Taking into account the satel-
lite’s - movement relative to the
ground stations and the method of
changing the frame structure, a
guard time of 80 nanoseconds is
provided. The preamble reduces
the overall system efficiency by
about 0.4% per ground station.
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custom fabricated
items!

Warehousing and Stocking
Sheet Stock (Co-netic, Netic)
Foil (Co-netic, Netic)
Cathode-ray tube Shields
Photomultiplier Shield
Magnetic Tape Preservers
Field Evaluation Probes

MAGNETIC SHIELD

DIVISION
PERFECTION MICA CO.
home office)

740 Thomas Drive
Bensenville, Illinois 60106
(312) 766-7800

west coast office)

1325 East Esther Street
Long Beach, Calif. 90813
Long Beach (213) 591-5638—39
Los Angeles (213) 775-8079

Electronics advertisers

March 15, 1971

D 2 Circle 162 on reader service card

Abbott Transistor Labs., Inc. 6
Technical Adv. Agency

Adams & Westlake Company 7
Scofield, Hiers & Malone Inc.

Advanced Micro Devices 12-13
Keye/Donna/Pearlstein

AEG Telefunken 148
Werbeagentur

Airborne Instruments Laboratory 58-59
Campbell-Mithun Inc.

Airpax Electronics 133
Welch, Mirabile & Co. Inc.

Alco Electronics Products Inc. D4
Marketronix Advertising

Allen Bradley Company 18-19
Hoffman-York, Inc.

American Electronic Laboratories Inc. 124

Ernest William Greenfield Inc.
American Microsystems
Jordan Advertising
1 Anglade et Cie 48E
Jacques Bonroy

2nd Cover

o0 AOIP 39E
O Arco S. P. A. 28E
Studio Dondero
O Asahi Glass Co., Ltd. 50E
Asia Advertising Agency Inc.
O C. Behrens A. G. 52E
Brucken Klischee
Bell & Howell Electronics &
Instruments Group 87
Coordinated Communications Inc.
Boeing Electronic Products 154
N.W. Ayer, F.E. Baker Inc.
Bolt Beranek and Newman Inc. 128
Cochrane Chase & Company Inc.
Bourns Inc. 117
Marlborough Associates Inc.
Buckbee Mears Company 106

Midland Associates Inc.

Bunker Ramo Corp.
Amphenol Components Group 55
Marsteller Inc.

Bussmann Mfg. Division of
McGraw Edison Company 130-131
Henderson Advertising Company

m Cambridge Thermionic Corporation 151
Chirurg & Cairns Inc.
O Carlo Erba 31E
Orma
= Cerro Copper & Brass Company 112
Sykes Advertising Inc.
Chicago Miniature Lamp Works 125
Buti-Roberts Advertising
Cintra Data Systems 122
Bonfield Associates
= C & K Components Inc. 148
Williams W. Jeffery
Comaltest Inc. 147
Litek Corporation
= O Communication Associates Inc. 48E
Caroe Marketing Inc.
Computer Products Inc. 149
Design Technology
Connecticut Hard Rubber 152
Chirurg & Cairns Inc.
m Cosmicar Optical Co., Ltd. D4
Matsushita Inc.
Coto Coil Company Inc. 140
The Williams Company
CTS Corporation 47
Reincke, Meyer & Finn Inc.
Custom Electronics Inc. 40
Laux Advertising Inc.
Data Control Systems Inc. 8

Technical, Industrial & Scientific
Marketing Inc.

Dearborn Electronics Inc.,
Sprague Electric Co. Div. 118
Harry P. Bridge Co.

Delco Electronics Division

General Motors Corporation 56-57
Campbell Ewald Company
Delta Products Inc. 150
Williams Loughran Company
O Ducati Elettrotechica Microfarad 43E

Studio Busoli Gastone
Eastman Kodak Company, Business

Systems Markets Div. 139
J. Walter Thompson Company
u E-H Research Labs Inc. 24
Steedman, Cooper and Busse Advertising
Elco Corporation 3rd Cover

Mort Barish Associates Inc.
Eldorado Electrodata Corp. of Concord 130
Moore Mayhew and Fick Advertising

O Electro Scientific Industries 49E
Hugh Dwight Advertising Inc.
Electronics 22-23

Ries Cappiello Colwell Inc.
Electronics in Medicine

Conference 50-51, 141

Emerson & Cuming Inc. 152
Edwin F. Hall

0 EMI Electronics Ltd. 12E

Bonner Hodgson & Partners Ltd.
Executone Inc. Printact Relay Division 44
J.A. Richards

Fairchild Semiconductor Inc. 9,10, 11
Carson/Roberts Inc. Adv.
Florida Dept. of Commerce,
Division of Commercial Development D3
William Cook Adv. Inc.
u Fluke Manufacturing Co., John 15
Bonfield Associates

Gardner-Denver Company 111
Buchen Adv. Inc.
Garrett Corporation

Microcircuits Division 332
J. Walter Thompson Company
O General Instrument Europe S. P. A. 38E
Studio Hedy
General Radio Company 121
GRAD Associates
= Grayhill Incorporated 147

Carr Liggett Advertising Inc.
u Heath Company Sub of

Schlumberger Ltd. 143
Advance Advertising Services
Heath Dynamics Inc. 149
Ira Morton Advertising
Hermes Electronics Ltd. 46
Public & Industrial Relations Limited
0 Hewlett Packard 10E-11E
Dorland Advertising Ltd.
n Hewlett Packard Loveland Division 2
Tallant/Yates Advertising
= Hewlett Packard Company 1, 127

Lennen & Newell Inc.

= Hewlett Packard, New Jersey Division 115
McCarthy Scelba and DiBiasi
Adv. Agency Inc.

m Hewlett Packard, San Diego Division 144
Phillips Ramsey Advertising

= Hewlett Packard Company 48-49
Lennen & Newell Inc.

m Hickok Electrical instrument Company 120
Key Marketing Associates

0 HI-G D’ltalia 41E
Studio Duilio Savina
Hitachi Ltd. 142
Dentsu Advertising
Honeywell Test Instruments Division 43
Campbell Mithun Inc.
Howard W. Sams & Co,, Inc. 29
George Brodsky Advertising Inc.
Hughes Aircraft Company 38-39
Foote Cone & Belding
Intel Corporation 86-87
Bonfield Associates
s Interelectronics Inc. 147
Samuel H. Meyer Advertising
Interstate Electronics Corporation 41
Leland Oliver Company Inc.
u ITT General Controls 141
MacManus, John & Adams Inc.
Johnson Company, E. F. 21
Martin Williams Advertising
Kahle Engineering Company 36
Douglas Turner Inc.
Keithley Instruments Inc. 126
Bayless Kerr Company
Kienzle Apparate GMBH 109
Fahrenson - Fehse
Kinomat D1
Broucch Pubblicita
11 KoKusai Electric Co. Ltd. 40E
Asian Advertisers Inc.
= Lambda Electronics Corporation 113
Michel Cather Inc.
a Ledex Inc. 116
Yeck & Yeck Incorporated
Lemex S. A. 138
C. Gonzalez K
OLTT 46E-47E
Publibel
Magnecraft Electric Company 45

Marketronics Inc.
= Magnetic Shield Division,

Perfection Mica Co. D2
Duane Rice Advertising
Mico Instrument Company 138
7 MDS Deutschland 29E
Publicitas GMBH

Monsanto Company 135
The Advertising Promotion Group

Moririca Electronics Ltd. 150
General Advertising Agency, Inc.

Mostek Corporation 62
Continental Communications
Incorporated

O Motorola Semiconductor
Products 23E to 26E

E. B. Lane & Associates Inc.

National Electronics Inc. Subsidiary of

Varian Associates 16
Connor-Sager Associates Inc.
Nemonic Data Systems Inc. 146
Seventeen Six Five
= Ney and Company J. M. 153

Peck Adams Inc.

Electronics | March 15, 1971



= Nippon Electric Co. Ltd. 98
Hakuhodo Inc.

Nortec Electronics Corporation 108
Paul Pease Advertising
North Atlantic Industries Inc. 100
Helme Associates Inc.
Nu-Concept Computer Co. 148
O Olivetti & C. Spa D 36E
Studio ECO
Panasonic SPD 101
Dentsu Corporation of America
O Pechiney St Gobain 13E
Pema
Philips Electronics Instruments 79

J.M. Condon Inc.

Philips Eindhoven Nederland 79
O Philips Gad Elcoma 8E, 9E, 34E
Media International
O Philips N. V. Pit/Tmi Division 2E
Marstellar International S. A.
Plessey Microelectronics 60
Creative Workship Limited
0 Plessey Professional Components 14E
Rumrill Hoyt Inc.
Pomona Electronics Company 140
Buxton Advertising Agency
0 Polaroid Industrial International 33E
Doyle, Dane, Bernbach Inc.
U Portescap 30E
Presse et Publicite
Powertec Division of Airtronics 151
PAC Advertising Agency
Quantum Sciences Corporation 158

Fletcher Walker Gessell Inc.

RCA Electronic Components 20, 4th Cover
Al Paul Lefton Company

= RCL Electronics Inc. 14
Morvay Advertising Agency
0 Reliance Controls 32E
Bond Publicity Services Ltd.
= O Resco 7
G. Matthaes
Rotron Incorporated 99
Lescarboura Advertising Inc.
O Sercel 22E
Termont Technique
0 Sescosem 37E
Perez Publicite
0 SGS 19E
Scuola Di Design Di Novara
Sierra Research Corporation 42

B.P. Myer Associates Inc.
Signetics Corp. Sub. of

Corning Glass Works 17
Hall Butler Blatherwick Inc.
O Silec Electronique 54E
Promotion Vente Publicite
Siliconix Inc. 52

Hal Lawrence Inc.

Singer Company Ballantine Operation 61
Technical, Industrial & Scientific
Marketing Inc.

Singer General Precision Inc. 67
Gaynor & Ducas Inc.

0 Solartron Electronics Group Ltd. 20E-21E
T.B. Browne Ltd.

S. P. Elettronica 51
Studio Sergio Rosata
Sprague Electric Company 5

Harry P. Bridge Company
m Stackpole Carbon Company,

Electronic Components Division 85
Thomas Farragher and Associates
= Susumu Industrial Co. Ltd. 146
Kyokuto Kikaku Co. Ltd.
Tam Tunzini Sames 134
GEAD
0 Technique et Produits 53E

Ste De Publicite de Films et de
Documnetaires

u Tektronix Inc. 35,102
Dawson Inc.
O Teledyne Philbrick 44E
Ingalls Associates Inc.
Teledyne Relays Company 30
S. Michelson Advertising
0 Union Carbide Europe S. A. 5E-6E
Agentur IFF
Universal Instruments Corporation 105
Conklin, Labs & Bebee Inc.
Varadyne Inc. Systems Division 136
Alden Advertising of California
Vector Electronic Company Inc. 138

Buck Advertising

O Weston Instruments Inc.
Newark Division 27-28
Arndt, Preston, Chapin, Lamb & Keen Inc.

Classified & Employment Advertising
F.J. Eberle, Manager 212971-2557

EMPLOYMENT OPPORTUNITIES .. .... 140
EQUIPMENT (used or surplus New) For Sale
Radio Research Instrument Co. ... ... .. 140

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

O Advertisers in Electronics International

Electronics | March 15, 1971

Florida-
Where the workers _
are as productive ' =
astheorange ¢ ‘,ﬁ'
groves ;

\/
R
—-c? A

¥, 4

Here’s what we can deliver when you
come to Florida.

Read abou[ e We can out-recruit anyone for skilled
a Iabor pinI/lre labor. We'll show you proof of 10-to-1

superiority in competitive recruitment.
tha[ Ca}_/l Only ¢ Our skilled work force is growing
spe[[proflts.., faster than in any state in the
performance... : Southeast.

o5 s We now have in Florida a larger
prOduCHVIIy working age population (18-65) than
for y()u. any other Southeastern state.

Florida is a great place to live and work.
Won't you let us reveal the hidden profit
potential in Florida's remarkable labor
picture? Just phone (904) 224-1215

or write in confidence.

Dept. D6 e —————————

Please send information about:

[J Manufacturing plant

(] Headquarters office P S5 (BN ETS A
DEPARTMENT OF COMMERCE

[] Research Ry G AT oo

[] Warehouse TALLAHASSEE. FLORIDA 32304

Ol@thee .~ = ot

NAME __ i =

TUTLE e s

COMPANY __ e e

ADDRESS

g =l 2 L STATE Z1P
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WORLD’S
NO. 1

The original minia-
ture switch is avail-
able with standard,
flat, long and plastic
toggles. Normally
supplied with silver
contacts. Gold-plat-
ing or P.C. terminals
are available on re-
quest. Common 2"
case size. Rate 5A
@ 115VAC.

ALCOSWITECH® riveoiare oevivenies.

DIV. OF ALCO ELECTRONIC PRODUCTS, INC., LAWRENCE, MASS.

MINIATURES

MST SERIES

Circle 180 on reader service card

ROCKER SWITGH

ILLUMINATED

New brilliance in a
miniature rocker
featuring front panel
lamp replacement.
Entire switch simply
snaps into .655” x
.728” hole. Choice
of 3 doublepole
switching actions; 4
lens colors & 4 volt-

ages. Replaceable MSLN-206 éﬁ SNAP
lamp. Rated 6A @ DPDT . IN AND
125 VAC. ouT!

ALCOSWNITCH® MINIATURE SIZE

DIV. OF ALCO ELECTRONIC PRODUCTS, INC., LAWRENCE, MASS.
Circle 181 on reader service card

PUSH

sorion IMINIATURES

Unusual momentary
magnetic repulsion
Alco push button
switches have ce-
ramic magnets that
eliminate springs.
Glass reeds, 12" dia.
metal case. 100 mA
@ 50 VDC. SPST,
N.O. or N.C. .110”
flat or .058” round
terminals.

ALCOSWNITCH®

DIV. OF ALCO ELECTRONIC PRODUCTS, INC., LAWRENCE, MASS.

MAGNETIC ACTION

Circle 182 on reader service card

SLIDE

swich MINIATURES

The world’'s best
mini slide switch
with a compact 2"
case and new anti-
tease design. Avail-
able in 1 and 2 pole,
double throw mod-
els. 2 amps @ 120
VAC. MIL-Grade.

ALCOSWNITCH®

DIV. OF ALCO ELECTRONIC PRODUCTS, INC., LAWRENCE, MASS

MSS-22 SHOWN ACTUAL SIZE

D 4 Circle 164 on reader service card

Perfect your CCTV system
with

COSMICAR

lenses

TV-COSMICAR-EE 25mm F/1.4

The TV-COSMICAR-EE 25mm f/1.4 is a high-speed
EE lens specially designed for 17 vidicon cameras. It
maintains image luminance 100 Ix against subject
brightness between LV11~17 (280~ 18,000 cd/m?),
about 1,500~96,000 Ix. The automatic electric-
eye diaphragm closes down completely when subject
brightness exceeds approx. LV20 (144,000 cd/m?),
768,000 Ix. When the camera is switch off and not
in operation, the automatic diaphragm closes down,
completely shutting off the light for protection of the
vidicon camera. The “EE-OPEN" switch on the lens
controls the operation of the diaphragm. When itis
turned to “EE,” the diaphragm operates as fully auto-
matic electric-eye; when it is turned to “OPEN,” the
diaphragm stays fully open.

Be sure to get the finest image recording results
with quality Cosmicar lenses.

COSMICAR

COSMICAR
OPTICAL CO., LTD.

424, Higashi-Oizumi, Nerima-ku, Tokyo, Japan
Cable Address: ‘“MOVIEKINO TOKYO"

Circle 230 on reader service card



