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how to measure resolver
or synchro position
with 30 second repeatability

In both production test and ground checkout systems, North Atlantic’s high per-
formance Angle Position Indicators provide exceptional operator ease and precision
in the measurement of synchro and resolver position. Features include digital
readout in degrees and minutes, 30 second resolution, continuous rotation, plug-in
solid-state amplifier and power supply modules. Due to the design flexibility of
these units, they can be readily provided with a variety of features for specific
requirements. Typical units in this line incorporate combinations of the following
features:

m Single Synchro or Resolver Input ® 2-Speed Synchro Input
m Dual Synchro or Resolver Inputs = Multi-frequency Inputs
m DC Input

= Retransmit Synchro, Resolver,
Potentiometer, or Encoder = 0-999 Counter

BASIC SPECIFICATIONS

RATIPO: ... crmmmammin snanamssstsnissaTaREER TS Sh5E84 0°-360° continuous rotation
CCATACY Y vl s mes sy S R n AR Y 6 minutes (standard)
Repeatahillly, .of rmatl Ll el i e B SR e e B .30 seconds
SleW SPERU. 2 ls ottt R e oS RV it B e X 25°/second
POWEY . i- i smsnssas s soagsssss sume nwsn sisabuio s sbsomosinmes oo 115 volts, 400 cps
S1Z8 oo APEEBO2S i 134"h x 9%2"'w x 9”d
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.......................................... 3%2"h x 4%"w x 9%"d

Your local North Atlantic representative has complete data on the API
line. Call him today or write direct for technical literature.

NORTH ATILANTIC industries, inc.
® TERMINAL DRIVE, PLAINVIEW, L. l., NEW YORK e OVerbrook 1-8600
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Electronics Abroad

Germans weak in computers and
semiconductor  technology  but
strong in communications and in-
dustrial equipment.

In radio and television broadcast
transmitters, for example, the East
Germans have made their mark
with 100 installations around the
world. And East Germany is the
leader of an East-bloc effort to
develop electronic telephone ex-
changes. A  400-subscriber ex-
change using time-division multi-
plexing now is under test in East
Berlin. Another indication of the
country’s communications capabil-
ity: the industry’s research insti-
tute has begun to concentrate its
effort on modulation methods for
communications  through wave-
guides and by laser beams.

World class. Although output of
automated machines for electronics
production still is small—some $11
million worth last year—what is
produced is world class. Ves Elec-
tromat now has in production a
tape controlled electron-beam trim-
ming machine that can turn out
thin-film resistors accurate to 0.5%
at a rate of one every 2.5 seconds.
The machine was developed jointly
with the Manfred von Ardenne Re-
search Institute [Electronics, March
7, 1966, p. 110]. Elektromat also
is doing well in export markets
with its program-controlled wiring
harness maker, its stator winder,
and its automatic resistor grinder.

At the fair it was evident that
much effort is going into automat-
ing machine tools. About half the
heavy equipment on display was
designed to fit into automatic pro-
duction lines. And of 13 machine
tools with program control, 6 were
numerical. The most noteworthy
numerical control machine was a
profile grinder with continuous
contour control using polar coor-
dinates. The system is accurate to
0.003 millimeter and has a repeat-
ability of #=0.002 mm.

Semiconductor struggle. FEast
German  officials  frankly admit
they’re well behind the West in
components, especially semicon-

Looking at Leipzig. Communications
equipment is a forte of the East
German electronics industry and there
was plenty of it to see at the
mid-March Leipzig Fair.
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ductors. After considerable diffi-
culty, they managed to get two
semiconductor plants on-stream
last year and produced 36 million
diodes. Mass production of silicon

iy s PREC|S|QN PHASE METE TLF;E

the goal is to double the output of
Most Popular Direct Reading Phase Meter

semiconductor devices by 1970

Even then, East Germany most ‘ T FEATURES:

Direct reading in degrees.

likely will still have to turn to
Russia and Western countries for . ) . :
highly sophisticated semiconductor e ] . No amplitude adjustment of

components. The big drawbacks either signal voltage.

are a tight supply of high-quality . ; No frequency adjustment from
semiconductor materials and lack - 1 cps to 500 ke.
of access to Western production : . No ambiguity at zero reading.
]\’nm\'-»h(l)\\'.t Cn}'rcntli\'. t]]w Etnst Ger- Neter reading independent of
man industry imports about a quar- i the ratio of input signal
ter of the semiconductor devices SPECIFICATIONS: amplitudes. '
that it consumes. FREQUENCY RANGE — Type 406, 8 cps to 100 ke; Type USES:

Computer lag. Another soft spot 406H, 8 cps to 500 kc; Type 406L, 1 cps to 100 kc. .
is computers. Although the long- FULL SCALE RANGE: 0-12, 0-36, 0-90, and 0-180 up to Phase checking in production
awaited East German medium com- 360 degrees. lines.

puter, the Robotron 300, finally is ACCURACY: +0.25° relative, +0.3° or 2% absolute. Plot phase curve for networks,

in production, only five machines : amplifiers, systems.
e plan- INPUT VOLTAGE: 0.05 volt to 90 volts without ad- " Mottt ke o

: s e 3 i easure fractional de i
ning for 1968 calls for an additional . the vicinity of zero.

25 or so. The computer is roughly

in the same class as the 1410
model of the International Busi- DIGITAL PHASE METER b

ness Machines Corp., which has +0.03 Degree Accuracy, 20 CPS to 500 KC
been on the market for six years. 1
The Robotron 300 is produced at & . FEATURES:
vEB Rafena Werke in Radeburg, a ' S e Phase reading directly in
plant gradually being shifted over j - degrees in 5 digits (or 4
¢ - S : 7 digits).
from television-set production to

) ; No amplitude adjust-
data processing equipment pro- ment from 0.3v to 50v.

No frequency adjust-
ment up to 500 kc.
Analog output available
for recorder or program-
mable system.

USES:

Plot phase vs. frequency
curve of unknown net-
work.

Type 524A3 with indicator. Computer alone Plot envelope delay

(bottom panel) can produce analog output to curve with RF sweep

drive recorder and d.c. digital voltmeter. oscillator.

Price $999. A standard phase meter
with 5-digit readout.

WORLD FAMOUS FOR PHASE AND TIME MEASUREMENT 0,001 CPS TO 18 GC

WIDEBAND PRIMARY VIDEO AND RF PHASE MICROWAVE PHASE AND | DUAL-CHANNEL SYNCHRO-
PHASE STANDARD, TYPE 209 METER, TYPE 4224 TIME DETECTOR,TYPE 206A | NOUS FILTER, TYPE 1034
50 (PS To 10 KC 50 (PS To 10 MC 1 6C To 8.2 6C 2 (PS To 20 KC

=5 -
-
mmuj

‘Q‘

[ oo 0 ‘1
i Ak

See Booth No. 3142 EF at the MESUCORA SHOW in Paris, France
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BIAX

and
Core

Two ways to remember
Raytheon Computer.

Raytheon Computer now makes DRO core memories as well
as NDRO BIAX memories. The new 300 Memory System is
a 900 nanosecond, 214D core memory for large capacity, high-
speed random access storage. Systems come in 8K and 16K
modules with word lengths to 72 bits and are delivered com-
plete with power supply and built-in self-tester. If you need
an 8K or 16K memory with 28 bits or less, we can ship you a
system in just a few weeks.

Since the first of this year, engineering sales representatives
throughout the U.S. and Canada have been primed on both
core and BIAX memories. If you’d like fast answers on prices,
technical details and delivery, call any one of them today.

Visit us in booth “K” at SJCC.,

ALABAMA
CURRIE AEROSPACE ASSOC.
Huntsville (205) 536-5650

CALIFORNIA

WILLIAMS, HEDGE & MARTIN
Costa Mesa (714) 540-3244
From L.A. (213) 944-3257
Palo Alto (415) 941-3505

COLORADO
AZTEC ENTERPRISES, INC.
Englewood (303) 761-0101

CONNECTICUT
J & J ASSOCIATES
Hamden (203) 624-7800

FLORIDA
CURRIE AEROSPACE ASSOC.
Orlando (305) 855-0843

ILLINOIS
PIVAN ENGINEERING
Chicago (312) 539-4838

INDIANA
PIVAN ENGINEERING
liidianapolis (317) 846-5805

IOWA
PIVAN ENGINEERING
Cedar Rapids (319) 365-6635

MASSACHUSETTS
J & J ASSOCIATES
Waltham (617) 899-0160

MICHIGAN
WKM ASSOCIATES, INC.
Detroit (313) 892-2500

MINNESOTA
PIVAN ENGINEERING
Minneapolis (612) 537-4501

MISSOURI
HARRIS-HANSON CO.
Kansas City (816) 444-9494
St. Louis (314) 647-4350

NEW JERSEY & MET. NEW YORK
KENNETH E. HUGHES CO., INC.
Fort Lee (201) 944-1600

N.Y. Phone (212) 695-0082

NEW MEXICO

AZTEC ENTERPRISES, INC.
Albuquerque (505) 268-6421
NEW YORK

DB ASSOCIATES, INC.

De Witt (Syracuse) (315) 446-0220
Lancaster (716) 835-6186
PENNSYLVANIA

WKM ASSOCIATES, INC.
Pittsburgh (412) 892-2953
TEXAS

CAREY-WOLF CO.

Houston (713) 643-2114
WISCONSIN

PIVAN ENGINEERING
Waukesha (414) 547-5131
CANADA

RAYTHEON CANADA, LTD.
Waterloo (519) 745-6831
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Raytheon Computer, 2700 S. Fairview St., Santa Ana, Calif. 92704
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duction. When the Radeburg plant
is completely converted, all tv-set
manufacture will be concentrated
in a single plant at Stassfurt. This
plant currently turns out 280,000
sets a year but later will be ex-
panded to a capacity of 500,000
sets annually.

West Germany

Best on the field

An Austrian physicist working on
his own in West Germany has
made a significant advance in mag-
netic field measurement.

The physicist, 49-year-old Her-
mann Heidenwolf, has developed
a magnetometer that can spot near-
infinitesimal fields—as low as 10—°
gamma. Until Heidenwolf came
along with his new device, the best
magnetic field measuring instru-
ment was the rubidium vapor mag-

netometer, sensitive to 10—2
gamma. By contrast, the earth’s

field in the United States runs
around 55,000 gamma.

Heidenwolf maintains that his
magnetometer can pick up sub-
merged or buried objects at depths
at least 10 times greater than was
previously possible. Along with
finding shipwrecks, iron-ore de-
posits and archeological sites, the
new magnetometer will be used
in a wide range of military and
space applications, Heidenwolf
predicts. And it one day may be
the bane of motorists, since it
could be used to check the speed
of cars on highways. Heidenwolf
says the instrument can be pro-
duced to sell for $750 to $1,000.

On the beam. The magnetometer
is built around a special cathode-
ray tube that Heidenwolf calls a
“mytron”. In the tube, the elec-
tron beam passes between a pair
of pole pieces and is deflected by
the induction field in the gap be-
tween them. The amount of deflec-
tion, a function of the field strength
being checked, is picked off a pair
of differential electrodes.

A good deal of the instrument’s
sensitivity comes from a magnetic
concentrator that bundles lines of
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magnetic force much as an optical
system focuses light rays. To keep
the high-permeability materials of
the concentrator from becoming ir-
reversibly magnetized, the instru-
ment has a control network that
powers a compensating coil.

Concentrated. The mytron is
about 7 inches long and a little
less than 1 inch in diameter. At one
end is a pair of collector electrodes
placed side by side; at the other
end is the anode. About halfway
between the anode and the elec-
trodes are the pole pieces, separ-
ated by a slit 0.7 millimeter wide
and 29 mm long.

The tube itself is housed inside
two cylinders made of Ultraperm,
a nickel-rich alloy (produced by
Vakuumschmelze ac) with a per-
meability that runs as high as 1
million. The Ultraperm cylinders
in effect amplify the field being
measured by a factor of 10,000 and
the field thus changes the perme-
ability of the pole pieces and the
induction field in the gap between
them.

As a result, the electron beam
moves off its normal centerline axis
and because of the shift of the
beam the two collector electrodes
become charged unequally. The
difference is amplified and applied
to the compensating coil to pro-
duce a field that drives the elec
tron beam back toward the center-
line. The beam path, however,
never quite coincides with the cen-
terline and the small residual
potential difference between the
electrodes is fed to a galvanometer
or oscillograph to measure the field
strength.

Because of the self-compensa-
tion, the magnetometer is not af-
fected by variations in the perme-
ability of the concentrator caused
by temperature changes. And
drifts in the density of the electron
beam have virtually no effect on
the accuracy of the measurements.

Normal variations in the earth’s
magnetic field, though, would make
accurate measurements impossible
were a single magnetometer used
alone. Because of the high sensi-
tivity, the magnetometers must be
operated in pairs interconnected so
that the effects of the earth’s field
cancel out.
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livahility
(an industrial location advantage)

There's pleasant living for you and your employees
when you locate your plant in prosperous WESTern

PENNsylvania. Ski on nearby slopes . . . fish for wary
trout and bass . . . hunt big and small game . . . water-
ski . .. golf . .. listen to music by a top symphony
orchestra . . . go to art festivals, operas, big-league
ball games and straw hat theaters . . . or visit reminders of an historic
past. Large and small industrial sites are available, many on rivers and
streams. There’s room to spread out . . . to live and grow. This four-
season livability . . . plus 1009, financing at low, low interest rates . . .
fair tax climate . . . pre-production training of a work force, usually at no

cost toyou . .. gives WESTern PENNsylvania a top combination of plant-
location values.

West Penn Power
Part of the Allegheny Power System

Area Development Department, Room 764 Phone: 412—837-3000
WEST PENN POWER—Greensburg, Pa. 15601

In strict confidence, I'd like to know more about WESTern PENNsylvania's:

[ Four-Season Livability [] Fair Tax Climate
[] Financing Plans [] Pre-Production Training
[] Please have your Plant Location Specialist call.
Name Title
Company
Address
City State__ Zip Code__ Phone
Circle 271 on reader service card 271
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Hugh Dwight Adv., Inc.

Tel-Com Instruments, Inc, 138
Gross Adv. Service

Telonic Instruments 153
Jansen Assoc.

Telrex Communication Engineering
Laboratories 242
Geo. Homer Martin Assoc.

Tempress Research Co., Inc. 63
Hal Lawrence, Inc.

Texas Instruments, Incorporated 137
Robinson-Gerrard, Inc.

u Times Wire & Cable, Div. of
International Silver Co. 54
Mohr & Co,, Inc.

Tohoku Metal Industries Ltd. 231
Hakuhodo, Inc.

u Torotel, Inc. 14
Spangler Adv. Inc.

Transformer Electronics Co. 238

Dacey, Wolff & Weir
= Transitube, Inc. 223
Herbert Arthur Morris Adv.

TRW Instruments 238
Fuller & Smith & Ross, Inc.

TRW (Systems) & Semiconductors 45

Fuller Smith & Ross, Inc.
= Tung Sol, Div. of Wagner Electric Corp. 245
E.M. Freystadt Assoc.
The Victoreen Instrument Co. 196
Palm & Peterson, Inc.

Ulano & Co., J. 185
Byrde, Richard & Pound, Inc.

Union Carbide Corp., Electronics Div. 29
J.M. Mathes, Inc.

Union Carbide Corp., Linde Div. 211
J.M. Mathes, Inc.
United Systems Corp. 237

Adv. & Merchandising, Inc.
United Transformer Co.
Philip Stogel Co.
= Unitrode Corp. 49
Silton, Huffman, Inc.

2nd Cover

Victory Engineering Corp. 202
BRM Black-Russell-Morris

Westinghouse /Med. 267
ITSM Div. of McCann-Erickson
Westinghouse, Semiconductor Div. 85

ITSM Div. of McCann-Erickson

West Penn Power Co., Area Development
Dept., Allegheny Power System 271
Fuller & Smith & Ross, Inc.

S.S. White Co., Airbrasive Div. 174
W.L. Towne Co., Inc.
= White Instrument Laboratories 248

Wilson & Assoc.

Classified Advertising
F.J. Eberle, Business Mgr.

PROFESSIONAL SERVICES 252

EMPLOYMENT OPPORTUNITIES 251-252
EQUIPMENT

(Used or Surplus New)

For Sale 252

ADVERTISERS INDEX

A & A Electronics Corp 253
Atomic Personnel Inc. 252
Cadillac Assocs. 252
Ewald Instruments Corp. 253
Fishman Co., Philip 253
General Dynamics, Electronics Div. 251
Radio Research Instrument Co. 253
U.S. Department of State 252

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

O Advertisers in Overseas Advertising Section
following Newsletter from Abroad

Advertising sales staff

Frank E. LeBeau [212] 971-6464
Advertising sales manager

Wallis Clarke [212] 971-2187

Assistant to sales manager

Donald J. Austermann [212] 971-3139
Promotion Manager

Atlanta, Ga. 30309 Michael H. Miller, 1375
Peachtree St., N.

[404] TR 5- 0523

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

Chicago, Ill. 60611: Robert M. Denmead,
J. Bradley MacKimm, Ralph Hanning,

645 North Michigan Avenue, .

[312] MO 4-5800

Cleveland, Ohio 44113: William J. Boyle, 55
Public Square, [216] SU 1-7000

Dallas, Texas 75201: Richard P. Poole, 1800
Republic National Bank Tower,

[214] Rl 7-9721

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

Detroit, Michigan 48226: Ralph Hanning
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

500 Fifth Avenue

Donald R. Furth [212] 971-3615

James R. Pierce [212] 971-3616

Stanley J. Kail, Jr. [212] 971-3617
Philadelphia, Pa. 19103:

Warren H. Gardner, Jeffrey M. Preston,

6 Penn Center Plaza,

[215] LO 8-6161

Pittsburgh, Pa. 15222: Warren H. Gardner,
4 Gateway Center, [412] 391-1314
Portland, Ore. 97204: James T. Hauptli,
218 Mohawk Building, 222 S.W. Morrison
Street, Phone [503] 223-5118

Rochester, N.Y. 14534: William J. Boyle,

9 Greylock Ridge, Pittsford, N.Y.

[716] 586-5040

St. Louis, Mo. 63105: Robert M. Denmead
The Clayton Tower, 7751 Carondelet Ave.
[314] PA 5-7285

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: Robert M. Saidel

1 via Baracchini Phone: 86-90-656
Frankfurt/Main: Gerd Hinske, Dieter
Rothenbach, Elsa-Brandstroem Str. 2
Phone: 72 01 81

Geneva: Michael R. Zeynel,

1, rue du Temple Phone: 31 95 60

Paris VIII: Denis Jacob, Kenneth Davey,
17 Avenue Matignon Phone: 359 6637
Tokyo: Nobuyuki Sato, 1, Kotohiracho
Shiba, Minato-Ku [502] 0656

Osaka: Ryoji Kobayashi 163, Umegae-cho
Kita-ku [362] 8771

Business department

Wallace C. Carmichael, Manager

[212] 971-3191

Stephen R. We-ss, Production Manager

[212] 971-2044

Thomas M. Egan,

Assistant Production Manager [212] 971-3140
Dorothy Carmesin, Contracts and Billings
[212] 971-2908

Circulation and research

Milton Drake, Manager [212] 971-3485
Isaaca Siegel, Assistant Circulation Manager
[212] 971-6057

David Strassler, Assistant Research Manager
[212] 971-6058

Chloe D. Glover, Research Associate

[212] 971-6057

Electronics buyers’ guide

George F. Werner, General Manager
[212] 971-2310

Regina Hera, Directory Manager

[212] 971-2544

Thomas M. Egan, Production Manager
[212] 971-3140
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NPN planars from ITT are “shot from guns”
to prove they can take
more abuse than they’ll ever get

Befqore any ITT small signal transistor goes to final
test, our “air rifle” slams it against a plate with 30,000
G's of shock. Thenevery ITT “predictable” is automat-
ically tested for up to 256 DC & dynamic parameters.

That means you can buy popular transistors like
the 2N2222, 2N2369A, 2N3725 and 2N3014 families

with complete confidence. If there's one out of spec,
we find it . . . you don't. The ones you get from your
ITT distributor or factory representative will be 100%
reliable. Why not order some today? ITT Semicon-
ductors is a Division of International Telephone and

Telegraph Corporation.

transistors

FACTORIES IN WEST PALM BEACH, FLORIDA; PALO ALTO, CALIFORNIA; LAWRENCE, MASSACHUSETTS; HARLOW AND FOOTSCRAY, ENGLAND; FREIBURG AND NURENBERG, GERMANY
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Circle 274 on reader service card
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