
































































































































































































































































































































































































































































































































































































































































































































































































































20 100 ua-
no charge for
1% tracking
or taut-band

Offered only by o p §

API is the only manufacturer who
offers 419 tracking and frictionless
taut-band construction as standard
specifications for production-quantity
meters, at no extra cost.

Precise tracking is the most useful
attribute of a panel meter in modern
electronic applications. Taut-band
meters give truer readings, respond
to smaller signals, resist damage from
shock or vibration and do not de-
teriorate in operation.

Order from Stock

Best of all, API also offers quick
delivery from stock of DC panel
meters with the double-header bonus
of taut-band plus 1% tracking.

You get all this in the most popular
ranges of nine models in API’s
economically priced Stylist and Pan-
elist lines (illustrated). Take your pick
of these full-scale DC ranges:

Microamperes Millivolts
0— 20 0— 5
0— 50 0—10
0—100

(You also get the double header in
the 0-25 millivolt range, but it isn’t
stocked.)

If precise tracking is a real fetish
with you, don’t forget that API can
give you 0.5% tracking at reasonable
extra cost. No other manufacturer
features this “‘super-calibration” and
backs it up with catalog prices.

Bulletin 47-A describes all
APl panel meters and pyrometers
ISA Show—Booth No. 1405

pA

INSTRUMENTS CO.

CHESTERLAND. OHIO . PHONE: 216-423-3131

262 Circle 262 on reader service card

Electronics Abroad

the next year, the International
Railway Union, which sets techni-
cal standards for railroad equip-
ment when they affect interna-
tional operations, will select a sys-
tem for automatic identification of
freight cars as they pass key check-
points.

A leading contender for the se-
lection is the so-called Wagtag
system, developed jointly by
Spoorweg Sein Industrie N.V. and
the research laboratories of its
parent company, Philips Gloeil-
ampenfabrieken N.V. The system
now is undergoing field trials in
both Holland and France.

After a look at optical systems,
Spoorweg couldn’t see the light
and instead turned to an induction
system. Wagtag, Spoorweg claims,
can read out faultlessly the stand-
ard 12-digit international railcar
identification code at train speeds
up to 100 miles per hour and trans-
mit the information to a data-pro-
cessing system.

No ambiguity. For the system,
each railcar would carry a book-
size unit containing five code oscil-
lators, a synchronizing oscillator, a
12-cell ring counter, a pickup coil,
and a rectifier. The oscillators,
which operate in a frequency range
of 50 to 130 kilohertz, drive small
ferrite transmitting rods.

Power to drive the oscillators
and ring counter is picked up by
induction as the boxcar passes rail-
side readout units. They put out a
15-khz field that is picked up in-
ductively by the coil in the boxcar
unit and rectified.

As the boxcar enters the induc-
tion field of the readout unit, all
five code oscillators start emitting.
And when it receives all five fre-
quencies at once, the railside unit
transmits a start pulse that turns
on the ring counter. Each cell of
the counter has a diode matrix that
quenches two of the five oscillators
so an unambiguous three-out-of-five
digit code is transmitted as each
cell goes on in turn. The cells are
monolithic integrated circuits each
having a transistor and three di-
odes.

The railside unit thus receives
a series of 12 digit codes represent-
ing the identification number of the
car. To keep the railside receiver
synchronized with the boxcar code
signals, the synchronizing oscillator
is quenched by the diode matrix in
every other cell of the counter.

A full readout cycle takes just
25 milliseconds, fast enough to take
three readings on each boxcar at
speeds up to 100 miles per hour.
The three readings are stored in
the railside receiver’s memory and

Wagtag unit on boxcar automatically transmits series of 12 code signals
that identifies the car as it passes railside readout unit.
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checked against one another. The
correct identification number is ex-
tracted by prefixed combining rules
and then converted into a tele-
graph code for transmission into a
data processing system.

Great Britain

Light touch

Researchers at Mullard Ltd. appar-
ently have pulled abreast of United
States technology in microwave
phototubes, one of the most promis-
ing devices in sight for demodulat-
ing laser beams in optoelectronic
transmission systems.

Last month at the Sixth Interna-
tional Conference on Microwave
and Optical Generation, held at
Cambridge, a trio of Mullard sci-
entists reported on an S-band trav-
eling-wave phototube developed
under a defense contract. Perform-
ance of the Mullard tube comes
very close to that of microwave
phototubes built by Sylvania Elec-
tric Products Inc., the U.S. pioneer
in the field. Sylvania, a subsidiary
of the General Telephone & Elec-
tronics Corp., built its first experi-
mental twp’s more than three years
ago.

Sensitive. Like its predecessors,
the Mullard tube resembles a con-
ventional traveling-wave tube ex-
cept that a photocathode replaces
the usual thermionic cathode. The
cathode material is S20 type, which
has a quantum efficiency of 6% at
the helium-neon laser wavelength
of 6,328 angstroms. Equivalent re-
sistance of the twp is 1 megohm
and the passband from 2 gigahertz
to 4 gigahertz.

To try out its twp, Mullard trans-
mitted standard television test pat-
terns on a laser beam. The beam
was modulated by an ammonium
dihydrogen phosphate tunable cav-
ity fed with a video-modulated
microwave signal. With a 2-milli-
watt laser, maximum range of trans-
mission was about 20 miles on a
clear day. That works out to a
threshold sensitivity of 0.3 micro-
watt with receiver bandwidth of 10
megahertz, receiver noise figure of
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As low as
10C

a dozen

.. . when you buy G.E.’s new plastic platform headers in
quantities of a million or more. Today, General Electric is
selling plastic platform headers like these for less than 1¢ to 5¢ each
depending on design.

Want to figure your savings? Better plug in a calculator.

And there's more than economy. You have flexibility in the number of
leads and in pin configuration. General Eleciric engineers will work di-
rectly with you to develop the plastic header best for your application.

The new plastic platform header is an exceptional product designed for
new plastic encapsulated devices. It's available with virtually any type
wire desired, including gold plated Dumet. Continuous temperatures to
400°F are taken in stride. The plastic header is ideal for silicon transistors
and a wide range of other devices.

Plastic platform headers. A breakthrough. The kind of progress you've
come to expect from General Electric.

For more information, or for a quote on your requirements, call or
write: General Electric Company, Lamp Metals & Components Dept., 21800
Tungsten Road, Cleveland, Ohio 44117, Tel: (216) 266-2971.

Progress [s Ovr Most Important Product

GENERAL @3 ELECTRIC
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Engineers - Statisticians
Move to Norfolk/Virginia Beach

Vacation center of the Middle Atlantic
States has a moderate climate with four
seasons; fine housing, recreational and
educational facilities.

RELIABILITY ENGINEERS
MAINTAINABILITY ENGINEERS
STATISTICIANS
Excellent merit advancement opportuni-
ties in rapidly-expanding Navy activity.

FAILURE DATA ANALYSIS
To determine cause of part and/or circuit
malfunctions, including over-stresses, im-
proper application, failure rates, MTBF's,
etc. Two years’ experience in failure
analysis of electronic components, units
and systems desirable. Should be knowl-
edgeable in failure data reporting sys-
tems and failure modes. Requires a BSEE
degree. Experience in design or statistics
helpful.
DESIGN ANALYSIS

Review operational and proposed equip-
ment designs to detect reliability and
maintainability deficiencies. Conduct
maintenance task analysis to identify
long repair time items and evaluate effect

Naval Ship Engineering Center
Norfolk Division, Code 1902A
U.S. Naval Station, Norfolk, Va. 23511

An Equal Opportunity Employer

upon system down time. Propose equip-
ment changes to improve reliability and
maintainability. Requires a BSEE Degree
with experience in maintainability, relia-
bility engineering, equipment or systems
design. Familiarity with Navy equipments
desirable.

STATISTICAL ANALYSIS

Develop mathematical models and con-
cepts in the areas of:

System performance predictions ® Statis-
tical techniques in the field of reliability/
maintainability ® System effectiveness ®
Test acceptance criterion ® Provisioning
requirements ® Sampling methods ® Re-
lationship between reliability, maintain-
ability ® System operation cost and sys-
tem maintenance cost.

Requires a BS degree.

SALARY RANGE: $6,387—$%$16,905
GS-5 thru GS-13
Call Collect—Area Code 703-444-2743, or
mail application for employment (Stand-
ard Form 57, available at any post office)
to:

264
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6 decibels and a modulation depth
of 10%.

Different approach. In its test,
Mullard used the twp both as a
straight detector and in a super-
heterodyne setup. Instead of he-
terodyning with a pair of laser
beams, though, Mullard did it dif-
ferently. To handle modulation
on the laser beam outside the twp’s
frequency range, a pump signal at
a frequency within the passband
was applied at the output end of
the tube’s slow-wave structure.
Mixed on the electron beam in the
tube, the modulation and pump fre-
quencies combine to produce a
microwave output within the pass-

band of the tube.

France

Green light?

Looking forward to the third all-
French satellite launching early
next year, French officials plan to
track the satellite with a trio of
lasers. Theyll be spotted at St
Michel-de-Provence in southern
France, at Hammaguir in the Al-
gerian Sahara and at Athens,
Greece.

Plans call for red-light lasers; but
chances are by the time the D-1-C
is lofted into orbit there’ll be a
switch to green light. The French
laser supplier, Compagnie Générale
d’Electricité, has developed an ex-
perimental laser unit that converts
1-gigawatt infrared pulses into 300-
megawatt green-light pulses with a
wavelength of 5,300 angstroms, half
the wavelength of the converted in-
frared pulses. Except to say that
the lasing material is neodynium-
doped glass, CGE is keeping de-
tails to itself.

Because the green beam stands
up better than a red beam in long
transmission through the atmos-
phere, CGE has high hopes that
government space officials will pre-
fer the new laser. It has much
higher power: 300-megawatt pulses
compared with 50-megawatt pulses
for CGE’s red-light ranging laser.

Close. In selling government of-
ficials on the green laser, through,
CGE may run into some steadfast
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CGE ruby-laser rangefinder is mounted
on sighting telescope at St. Michael.
Laser package—without telescope

but with data processor—sells

for about $100,000.

customer resistance of its own mak-
ing. The red-light lasers CGE pro-
duces are highly accurate over long
distances. They put out 20-nano-
second pulses with peak power of
50 megawatts at a wavelength of
6,943 angstroms. Divergence of the
beam is about 3 milliradians with-
out focusing by optical lenses.

The St. Michel tracking unit is
operating and early this year ranged
on the Explorer 29 satellite, called
GEOS-A before it was launched.
During 44 passes of Explorer 29
the French station obtained 584
laser ranging echoes. At 1,400 miles,
maximum range of the CGE red
laser, the values obtained varied
less than 5 feet from the computed
orbit. This was very close to the
laser-ranging measurements made
at the Wallops Island, Va., station
of the National Aeronautics and
Space Administration. NASA’s fig-
ure was 3 feet.

Around the world

Japan. Police are investigating
the illegal export to Russia of tran-
sistor production equipment—more
than 100 units worth $4.1 million.
Much of the equipment was
shipped dismantled and listed on
invoices as machinery parts. The
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shipments were made between
September, 1964, and June, 1965.

Tanganyika. The East African
Posts & Telecommunications Ad-
ministration expects to have oper-
ating before the end of the year a
thin line tropospheric scatter sys-
tem linking Mwanza and Bukoba,
some 112 miles apart across Lake
Victoria. The system will have six
telephone channels and unlike con-
ventional high-capacity troposcat-
ter links operate at low power in a
narrow frequency range. The solid-
state transmitter has a maximum
output of 10 watts in the 790 to
960 megahertz frequency range.
Antennas are dishes with 30-foot
diameter. The Marconi Co. of Great
Britain is supplying the equipment.

West Germany. Next year’s bud-
get for the Ministry of Scientific
Research includes $2.5 million for
computer research and develop-
ment, the first direct R&D support
for the computer industry from the
Bonn government.” Most of the
money will be spent to develop
electronic data processing systems
for administrative work.

Iraq. The new international air-
port under construction at Baghdad
will get a full kit of radio naviga-
tion, communications, meteorologi-
cal and air traffic control equip-
ment including a blind-landing
system. Standard Telephones and
Cables Ltd., a British subsidiary
of the International Telephone and
Telegraph Corp., has a $2.5 million
contract to supply the hardware.

Japan. Hitachi Ltd. has devel-
oped a new type of stereo phono-
graph cartridge—a stylus-tipped
pair of silicon transistors. In the
cartridge, small pressure variations
applied to the emitter by move-
ment of the stylus are converted
into large variations in collector
current. Hitachi plans to sell the
cartridge for about $55.

Africa. Telecommunications of-
ficials from some 60 countries are
meeting in Geneva under the aus-
pices of the International Telecom-
munications Union to work out
frequency allocations for African
stations broadcasting in the 525 to
1605 kilohertz medium-frequency
band. The officials also will take a
look at interference among stations
using the 150 to 285 khz band.

M
3

good reasons
why

ANELEX
PRINTERS

fit your
needs best

1. LOW COST ... Available in a wide
range of speeds—from less than 300 to
more than 1000 lines per minute. Pay only
for the speed you need.

2. FULLY ENGINEERED . . . Deliv-
ered complete with electronics (fully buf-
fered) ready to plug into and operate from
your equipment. Keeps internal engineer-
ing cost down.

3. EASILY SERVICED . . . All Anelex
Printers have a high order of parts inter-
changeability. What's more, they all use
the same general operating principle.
Mai pr jures and per |
training are greatly simplified.

ANELEX RELIABILITY

Anelex Printers are used in all

environments . . . from the arctic
to the tropics, on the ground and in
the air, in industry and in the mili-
tary . . . Just one more reason why
the world's leading computer and
systems manufacturers specify Ane-
lex. For some practical engineering
information, write . . .

___J
.vM-m; o!“ Qu:uvv

ANELEX
CORPORATION

150 CAUSEWAY STREET
BOSTON, MASSACHUSETTS « 02114
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Test to

High Reliability Standards
With General Electric’s
New Helium

Mass Spectrometer

Leak Detector

m SENSITIVITY: Get higher prod-
uct quality. Test with the high-
est sensitivity available—2x10-'!
std. cc/second. And get fast re-
sponse and recovery as well.

m SPEED: Test
faster. Pump down to 20 microns

more pieces
in 15 seconds. Complete an en-
tire test cycle in as little as 25
seconds with G.E.’s Helium Mass
Spectrometer Leak Detector.

m SOLID STATE ELECTRONICS:
Five-sided
access assures easy maintenance.

Minimize downtime.

m ACT NOW: Get complete data
sheets on G.E.'s high sensitivity,
high speed Leak Detector. Con-
tact any one of G.E.s nationwide
Vacuum Products Sales Special-
ists and ask for publication GEZ-
4154,

Or write to Mr. R. T. Clark,
Manager—Marketing, Vacuum
Products Operation, General Elec-
tric Company, Schenectady, New
York 12305.

P.S. The price is attractive, too.

GENERAL @B ELECTRIC

268-18
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ULTRA

268

CARBON ‘

CORPORATION

The shape of
tomorrow,
today

For more than 20 years Ultra
Carbon has assisted industry
build and produce the to-
morrows that become our to-
days. Our graphite parts are
widely used by the electronic
industries. Some are for:

Alloying Operations « Alloying
Jigs and Fixtures e Bushings
s Weights * Unitized Boats
* Plugs e Inserts

Epitaxial Growth e Epitaxial
Susceptors » Strip Heaters o
Disc Heaters

Materials Preparation « Reduc-
tion Boats e Zone Refining
Boats » Boat Covers

Polycrystalline Red Production
* Sockets » Chucks » Eccen-
trics » Support Rings

Crystal Pulling and Slicing
* Heating Elements » Pedes-
tals e Connectors ¢ Crucible
Holders e Slicing Blocks

The Ultra Carbon experience
and in-plant capability for
micromachining are your
assurance of graphite parts
to meet your needs today to
shape tomorrow.

Write for information to Ultra
Carbon Corporation, Box 747,
Bay City, Mich. 48709.
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YOU CAN'T
OVERLOOK US!

WE INTEND TO
BE PERSISTENT!

OUTH
DAKOTA

Let Us Send You The Facts On
PROFIT-LIVABILITY!

FOR ELECTRONICS FIRMS!

70 South Dakota communities have
industrial development corporations
ready to assist you in locating your
new plant. We believe that you’ll be
pleasantly surprised with the advan-
tages South Dakota has to offer new
and expanding industry.

PROVED LABOR
PRODUCTIVITY

Value added by manu-
facture per worker is
one of the nation’s
highest. KEager, alert
labor force with work
stoppages at absolute
minimum.

ﬂ
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FINANCING &TAXES
3 Local development
| corporations ready to
i Ml““s serve all industries.
|

Revenue bond financ-
ing available. Debt-free
| state with no corporate
or personal income

P"'Uﬂ "”u”“ !;3);’ . plus a free port

- [CENTRAL LOCATION

r

)

| o

-l You're closer to every-

one and everywhere in
FINANCIAL RESOURCES

| =i

South Dakota, geo-
graphical center of the
U.S. and the heartland
of the entire North
American continent.

ENERGY FOR YOU

Electrical power avail-
able at low cost rates
from hydro, fossil and
atomic plants to serve
the most demanding
production needs.

GREAT OUTDOOR
ADVENTURE

The beautiful Black
Hills, Missouri Great
Lakes, fantastic fish-
ing, fabulous big and
small game hunting,
water resources that
challenge the imagina-
tion . . all combine for
a recreation bonanza
at your doorstep.

South Dakota
“A JEW LR AT PRSI

GET THE
SOUTH DAKOTA
STORY
CALL OR WRITE

JAMES W. MONROE, DIRECTOR

Industrial Development Expansion Agency
ROOM H
PIERRE, SOUTH DAKOTA 57501
PHONE 224-5911 EXT. 307 AREA CODE 605
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