











































































































































































































Biltmore Hotel, site of the Wescon technical sessions.

Thirty-two technical sessions have been
scheduled for Wescon 68. The proaram
will run for four days August 20-23. All
sessions will be held in the Biltmore Hotel.
Morning programs will be held from 9:30
AM to noon and afternoon programs from

-2 to 4:30 PM. Dr. Robert M. Ashbey, V.P.

of Technology, Autonetics Div. of North
American Rockwell, is the Technical Pro-
gram Chairman. The sessions were chosen
to offer wide variety in subject matter.
Three sessions deal with technical man-
agement and marketing questions; four
are devoted to electronics, law enforce-
ment, educafional instrumentation, and
urban affairs; two cover advances in digi-
tal systems; and others cover medical in-
strumentation, fluidics, utility power, com-
puter controls and advances in materials
for electronics. The regular $2 Wescon
registration fee is good for all these ses-
sions. As a supplement to the technical
program, a Science Film Theatre, with a
daily program will be presented at the
Holllywood Park exhibit area.

In addition to the regular technical pro-
gram, Wescon will present two ‘‘Con-
‘current Symposia” on Electronic Circuit
Packaging Aug. 19-20 and Hybrid Micro-
electronic Circuits Aug. 21-22 at the Stat-
ler Hilton Hotel. There is a $40 fee for
each of these sessions which includes
lunch and the complete symposium rec-
ord. Program excerpts of interest to the
readers of Computer Design follow:

<«———CIRCLE NO. 36 ON INQUIRY CARD

Tuesday, Aug. 20

Special Session A:
Management Successment
2-4:30 pm, Biltmore Ballroom

Chairman: Don C. Hoefler, Electronic
News, San Francisco, Calif.

A/1 IDENTIFICATION OF TALENT
FOR TECHNICAL MANAGEMENT, Al-
fred G. Scheid, Shareholders Management
Co., Los Angeles, Calif.

A/2 RECRUITMENT OF TOMOR-
ROW’S MANAGERS, Jack Yelverton, Wil-
kinson, Sedwick & Yelverton, San Francisco,
Calif.

A/3 TRAINING: HOW TO DEVELOP
MANAGEMENT SKILLS, Lloyd Kelly,
General Precision, Tarrytown, N.Y.

A/4 HOW TO PLAN FOR MANAGE-
MENT IN A GROWING ORGANIZA-
TION, (speaker to be announced).

Wednesday, Aug. 21

Session 7:

Marketing Electronic Products
in Europe

9:30-noon, Biltmore Ballroom

Chairman: C. Gerald Diamond, Sensus In-
ternational, San Francisco, Calif.

7/1 HOW TO RESEARCH AND PLAN
FOR EUROPEAN ELECTRONICS MAR-
KETING. G. B. Levine, Mentor Interna-
tional, San Francisco, Calif.

WESCON 68

Los Angeles l August 20-23

TECHNICAL PROGRAM
EXCERPTS

7/2 U. S. EXPORT CONTROLS AND
ELECTRONICS MARKETING IN EUR-
OPE. Rauer H. Meyer, U. S. Department
of Commerce, Washington, D.C.

7/3 HOW TO SELECT AND WORK
WITH REPRESENTATIVES AND LIC-
ENSEES IN EUROPEAN ELECTRONICS.
Pierre F. Simon, Machine & Products Co.,
New York N.Y.

7/4 HOW TO ESTABLISH AND MAIN-
TAIN A COMPANY SALES FORCE IN
EUROPE. William P. Doolittle, Hewlett-
Packard Co., Palo Alto, Calif.

Session 8:

Digital Encoding (Source Encoding)
Systems

9:30-noon, Biltmore Renaissance
Room

Chairman: J. B. O’Neal Jr., North Caro-
lina State University, Raleigh, N.C.

8/1 INFORMATION RATES FOR DATA
COMPRESSION. L. D. Davisson, Prince-
ton University, Princeton, N.J.

8/2 PREDICTIVE CODING OF SPEECH
SIGNALS. B. S. Atal and M. R. Schroeder,
Bell Telephone Laboratories, Murray Hill,
N.J.
8/3 CONTOUR CODING OF IMAGES.
W. F. Schreiber and T. S. Huang, M.I.T.,
Cambridge, Mass.
8/4 FRAME-TO-FRAME DIGITAL
PROCESSING OF TV PICTURES TO
REMOVE REDUNDANCY. F. W. Mounts,
Bell Telephone Laboratories, Holmdel,
N.J.

(continued on page 68)
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WESCON TECHNICAL PROGRAM EXCERPTS

(continued from page 67)

Session 9:

Integrated Circuits: How Do You
Test Them? How Much Testing
Must You Do?

9:30-noon, Biltmore Bowl

Chairman: Raymond D. Speer, Electronic
Design Magazine, New York, N.Y.

9/1 IC TESTING — THE PROBLEMS
OF THE INDUSTRIAL USER, Dick Hall,
Systron Donner Corp., Concord, Calif.

9/2 THE PROBLEMS OF THE MILI-
TARY-ORIENTED USER, (Spcaker to
be announced.)’

9/8 THE MANUFACTURER’S VIEW-
POINT, Gene Blanchette, Motorola Semi-
conductor Products, Phoenix, Ariz.

9/4 THE CAPABILITIES OF THE LOW-
VOLUME TESTER, Gary Strong, Signetics
Corporation, Sunnyvale, Calif.

9/5 THE CAPABILITIES OF HIGH-
VOLUME TESTER, Gordon Padwick,
Fairchild Instrumentation, Sunnyvale,
Calif.

Session 10:
Flat Panel Displays
9:30-noon, Biltmore Galeria Room

Chairman: L. A. Murray, RCA Electronic
Components, Somerville, N.J.

10/1 BATCH-PROCESS ALPHANUM-
BERIC DISPLAYS. R. Klein, S. Caplan
and A. Elsea, RCA Electronic Components,
Somerville, N. J.

10/2 SOLID-STATE INJECTION ELEC-
TROLUMINESCENT ARRAYS. S. Cap-
lan, L. Murray, and W. Agosto, RCA
Electronic Components, Somerville, N. J.

10/3 A 5-VOLT SOLID-STATE NUM-
ERIC READOUT WITH MONOLITHIC
MEMORY - DECODER - DRIVER. ]J.F.
Caldwell, D. K. Hillman, and D. Seymour,
Monsanto Company, St. Louis, Missouri.

10/4 PLASMA DISPLAY PANEL. R. H.
Willson, Defense and Space Center, West-
inghouse Electronic Corp., Baltimore, Md.

Special Session B:
Planning for Company Growth
2-4:30 pm, Biltmore Ballroom

Chairman: Dr. John M. Salzer, Salzer
Technology Enterprises, Los Angeles,
Calif.

B/1 TECHNOLOGICAL FORECAST-
ING. Dr. Harper North, TRW, Inc., and
Donald L. Pyke, TRW, Inc, Los Angeles.

68

B/2 CHOOSING CORPORATE STRA-
TEGY IN THE ELECTRONICS INDUS-

. TRY. Phillip F. Meyers, Electronic Spe-

cialty Co., Los Angeles.

B/3 CORPORATE PLANNING FOR DI-
VERSIFICATION AND GROWTH.
I. Gordon Odell, North American Rock-
well, El Segundo, Calif.

B/4 NEAR-TERM IMPLEMENTATION
OF LONG-RANGE OBJECTIVES. J. W.
Stark, Librascope Group, General Pre-
cision Systems Inc., Glendale, Calif.

Session 12:

New Developments in Digital
Communications

2-4:30 pm, Biltmore Renaissance
Room

Chairman: R. E. Heckert, Hughes Aircraft
Co., Fullerton, Calif.

12/1 ADEM, A NEW ADAPTIVE DATA
EQUALIZED MODEM. D. M. Motley and
G. K. McAuliffe, Anaheim, California, R.
Northrup, USAF Rome Air Development
Center, Griffis AFB, Rome, N.Y. )

12/2 SOME FEATURES OF THE HC-

" 278 MODEM. J. E. Toffler and P. N. Win-

ters, Hughes Aircraft Company, Fullerton,
Calif. :

12/3 QUADRATURE SIGNAL PRO-
CESSING TECHNIQUES: P. N. Winters,
Hughes Aircraft Company, Fullerton,
Calif.

12/4 EQUALIZATION FOR DATA
TRANSMISSION. D. M. Motley and G.
K. McAuliffe, Autonetics, Anaheim, Calif.

Session 13:

The Computer as a Control Device
for Testing Equipment

2-4:30 pm, Biltmore Music Room

Chairman: John J. Szalay, Industrial Cor-
poration of America, Los Angeles, Calif.

13/1 PROGRAMMING REQUIRE-
MENTS FOR TESTING CONTROL
COMPUTER. William W. McGhee, Lit-
ton Industries, Woodland Hills, Calif.

13/2 INTERFACE DESIGN CONSIDER-
ATIONS AND CONSTRAINTS. Wallace
W. Mingus, Litton Industries, Woodland,
Hills.

13/3 HARDWARE-SOFTWARE TRADE-
OFFS WHEN APPLYING COMPUTERS
TO TESTING. James E. Stuehler, IBM
Systems Manufacturing Div.,, San Jose,
Calif.

13/4 ADVANCES OF MAGNETIC RE-
CORDING MEDIA. George E. Wilhelm,
Thin Film Inc.,, Los Angeles, Calif.

Session 14:

Application of Mathematical
Programming Methods in
Engineering Design

2-4:30 pm, Biltmore Galeria Room

Chairman: Daniel Tabak, Wolf R&D
Corp., Riverdale, Md.

14/1 IDENTIFICATION OF LINEAR
SYSTEMS USING MATHEMATICAL
PROGRAMMING. R. W, Harrison, Leeds
& Northrup Co., North Wales, Pa. and
K. A. Fegley, University of Pennsylvania,
Philadelphia, Pa.

14/2 OPTIMIZATION OF A MULTI-
STAGE FLASH DESALINIZATION
PLANT. J. H. Beamer and D. J. Wilde,
Stanford University, Stanford, Calif.

14/3 DESIGN OF DIGITAL CONTROL-
LERS FOR NONLINEAR SYSTEMS BY
MATHEMATICAL PROGRAMMING.
G. Porcelli, General Electric Co., Phila-
delphia, Pa., D. Tabak, Wolf R&D Corp.,
K. A. Fegley, University of Pennsylvania.
14/4 A COMPUTATIONAL PROCE-
DURE FOR FIXED-TIME FUEL-OPTI-
MAL CONTROL OF LINEAR- STATE-
CONSTRAINED SYSTEMS. A. F. Fath,
Boeing Scientific Research Labs., Seattle,
Washington.

Thursday, Aug. 22

Session 15:
Fluidic—Electronic Analogies
9:30-noon, Biltmore Bowl

Organizer: Dr. John M. Salzer, Salzer
‘Technology Enterprises, Los Angeles,
Calif. .

Chairman: Albertus E. Schmidlin, General
Precision Systems, Glendale, Calif.

15/1 ANALYTICAL TECHNIQUES FOR
FLUIDIC ANALOG SYSTEMS. Ruel Ross
Clark, Imperial-Eastman Corp.

15/2 DEVELOPMENT OF A FLUERIC
AMPLIFIER TRANSFER MATRIX.
Francis J. Manion, Harry Diamond Labs,
Washington, D.C.

15/3 A-C FLUIDICS. Carl W. Woodson,
General Electric Co.

15/4 FLUIDIC DIAPHRAGM LOGIC. D.
F. Jensen and R. R. Schaffer, IBM Systems
Development Division.

Session 16:

Optics and Electro-Optics in
Computers

9:30-noon, Biltmore Music Room

Chairman: B. R. Shah, IBM Corp., Pough-
keepsie, N.Y.

Co-Chairman: T. J. Harris. IBM Corp.,
Poughkeepsie, N.Y.

16/1 SOME CONSIDERATIONS IN THE
DESIGN OF A LASER THERMAL-
MICRO IMAGE RECORDER. C. O. Carl-
son, D. Ives, National Cash Register Corp.
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16/4 RESEARCH ON LASEKD rUKR
LOGIC CIRCUITS. W. F. Kosonocky,
RCA Laboratories, Princeton, N.J.

16/5 OPTICAL INTERCONNECTIONS
IN COMPUTERS. K. L. Konnerth, B. R.
Shah, IBM Corp.

16/6 UNCOMMON ELECTRO-OPTICS
FOR DISPLAY AND PROCESSING. W.
J. Poppelbaum, M. Faiman, University of
Illinois.

Session 17:

Significant Developments in
Magnetic Devices

9:30-noon, Biltmore Galeria Room

Organizer: Herman I. Tillinger, Bell Tele-
phone Labs, Whippany, N.J.

Chairman: Harold Lord, Consulting En-
gineer, Mill Valley, Calif.

17/1 RELIABILITY CONSIDERATIONS
IN ELECTRONICS TRANSFORMERS
FOR SPACE APPLICATIONS. E. Wiler,
Jet Propulsion Laboratory, Pasadena,
Calif.

17/2 THE PARAFORMER — A NEW
IPASSIVE POWER CONVERSION DE-
VICE. S. D. Wanlass, Wanlass Electric Co.,
Santa Ana, Calif.

17/3 MINIATURE LAMINATED CORES
OF IMPROVED PERMEABILITY FOR
LOW FREQUENCY TRANSFORMERS
AND REACTORS. G. B. Finke and W. T.
Mitchell, Magnetic Metals Co., Camden,
N.J.-

17/4 NEW MAGNETIC SWITCH EX-
PLODING BRIDGE WIRE FIRING SYS-
TEM AND DESIGN PROCEDURE. K.
Aaland, Lawrence Radiation Laboratory,
Livermore, Calif.

17/5 DESIGN CONSIDERATIONS OF A
TWO-TRANSFORMER SERIES FEED-
BACK CONVERTER. R. L. Pecterson, Lit-
ton Industries, Woodland Hills, Calif.

Session 21:

Computerized Pattern Recognition
and Communication

2-4:30 pm, Biltmore Music Room

Chairman: Edward A. Pal:.rick, Purdue
University, Lafayette, Ind.

21/1 FEATURE SELECTION IN PAT-
TERN RECOGNITION AND COMMU-
NICATIONS. K. Fukunaga, Purdue Uni-
versity, Lafayette, Ind.

21/2 ESTIMATION AND RECOGNI-
TION WITH COMPUTER OUTPUT
DISPLAY. E. A. Patrick, Purdue Univer-
sity.

21/3 DEMO I—A SUPERVISED/UN-
SUPERVISED PORTABLE LEARNING
COMPUTER. F. C. Monds, The Queen’s
University of Belfast, Northern Ireland,
and G. Carayannopoulos, Purdue Univer-
sity.

21/4 FEEDBACK SIGNAL DESIGN FOR
MULTI-CLASSES SOURCES. J. Y. S. Luh,
Purdue University.

WESCUN TECHNICAL

FROGRAN EACERPTS

Friday, Aug. 23

Session 24:

Advances in Materials for
Tomorrow's Electronics

9:30-noon, Biltmore Renaissance
Room

Organizer: P. Michael Sinclair, Industrial
Research Magazine, Beverly Shores, Ind.
Chairman: Irwin Stambler, Industrial Re-
search Magazine, Los Angecles, Calif.

24/1 FOURTH PERIOD COMPOUND
SEMICONDUCTORS. Rudolph August,
Autonetics, Rescarch & Engineering Divi-
sion, Anaheim, Calif.

24/2 FERROMAGNETIC MATERIALS.
Eberhard Schwabe, RCA Memory Pro-
duction Division, Needham, Mass.

24/3 ADVANCES IN SUPERCONDUC-
TIVE MATERIALS. Juri Matisoo, IBM
Watson Research  Center, Yorktown
Heights, N.Y.

24/4 THE ALL-PLASTIC TRANSISTOR.
Jerome J. Surran, General Electric Elec-
tronics Laboratory, Syracuse, N.Y.

Session 25:

Qualitative Pattern Recognition
Through Image Shaping

9:30-noon, Biltmore Music Room

Chairman: H. Hemami, Ohio State Uni-
versity.

25/1 QUALITATIVE PATTERN REC-
OGNITION VIA OPTICAL SYSTEMS.
‘H. Hemami, Ohio State University, Co-
lumbus, Ohio.

25/2 EDGE ENHANCEMENT OF PHO-
TOGRAPHIC IMAGERY—A MATHE-
MATICAL REPRESENTATION AND
OPTICAL IMPLEMENTATION. W. F.
Haagen, Bendix Electro-Optics Division,
Ann Arbor, Mich.

25/3 CHARACTER RECOGNITION VIA
FOURIER DESCRIPTORS. E. L. Brill,
Battelle Memorial Institute, Columbus,
Ohio.

Session 26:
High Power Solid-State Inverters

9:30-noon, Biltmore Galeria Room
Chairman: David W. Borst, International
Rectifier, El Segundo, Calif.

26/1 THREE-PHASE STATIC INVERT-
ERS. Stuart J. Jackson, Solidstate Controls
Inc.,, Columbus, Ohio.

26/2 STATIC INVERTERS IMPROVE
CONTROL RELIABILITY. Robert Ros-
ko, Public Service Electric and Gas Co
Newark, N.J.

26/3 INVERTERS AND THE APPLICA-
TIONS. K. Lach and J. Riordan, Networks
Electronic, Chatsworth, Calif.

26/4 INVERTER THYRISTORS—
WHAT AFFECTS THEM—HOW TO
CHARACTERIZE THEM. D. Cooper and
D. Borst, International Rectifier, E1 Segun-
do, Calif.

Session 27:

The Computers Impact on Power
Systems

2-4:30 pm, Biltmore Renaissance
Room

Chairman: P. G. Lowery, Department of
Water and Power, Los Angeles, Calif.
27/1 GRAPHIC DISPLAY FOR POWER
SYSTEM CONTROL COMPUTERS. Ray-
mond C. Burt, Los Angeles Department of
Water and Power.

27/2 DYNAMIC SIMULATION OF POW-
ER SYSTEMS. Robert C. Durbeck, IBM
Research Laboratory, San Jose, Calif.
27/3 COMPUTER CONTROL OF POW-
ER SYSTEM. M. D. Liechty, Leeds and
Northrop Co., San Francisco, Calif.
27/4 THE ROLE OF COMPUTERS IN
VERY LARGE POWER INTERCON-
NECTIONS. (Author to be announced.)

Session 28:

Panel: The Impact of New Tech-
nology on Data Communication

2-4:30 pm, Biltmore Music Room

Chairman: Richard A. Gibby, Bell Tele-
phone Laboratories, Holmdel, N.J.
Moderator: George Gilman, Mitre Corp.,
Bedford, Mass.

The panel will discuss imminent changes
in the data communication field resulting
from present-day and predictable techno-
logical improvements.

28/1 James Babcock, Allen Babcock Com-
puting Inc., Los Angeles.

28/2 Dean Gillette, Bell Telephone Lab-
oratories, Holmdel, N.J.

28/3 Richard Petritz, Texas Instruments,
Dallas, Texas.

28/4 Virgil Vaughan, American Telephone
& Telegraph, New York City.

28/5 Ted Glaser, Case Institute, Cleveland,
Ohio.

28/6 Merlin “Smith, IBM Corp., Armonk,
NY.

28/7 Charles Strom, Rome Air Develop-
ment AFB, N.Y.
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1968 INTERNATIONAL ELECTRONIC
CIRCUIT PACKAGING SYMPOSIUM

WESCON 68

August 19 and 20/Statler Hilton Hotel

Monday, Aug. 19

Session 1:

Evaluating Plastic
Encapsulated Semiconductors

9:30 am-11:45 am

Moderators: E. J. Lorenz, IBM Corpora-

_tion, Poughkeepsie, N. Y., C. E. Smith,
Lockheed California Company, Burbank,
Calif.

1/1 RELIABILITY OF SILICONE EN-
CAPSULATED INTEGRATED
CIRCUITS. R. C. McCoy, Signetics Corp-
oration, Sunnyvale, Calif.

1/2 STATUS OF PLASTIC SEMICON-
DUCTOR ENCAPSULATION. Dr. Ste-
phen Baird, Texas Instruments Inc., Dal-
las, Texas.

1/3 CHEMICAL AND MECHANICAL
CONSIDERATIONS. Dr. E. D. Metz, Mo-
torola, Inc.,, Phoenix, Ariz.

1/4 TEST OF PLASTIC ENCAPSULA-
TED SEMICONDUCTORS. E. B. Hakim,
U.S. Army Electronics Command, Fort
Monmouth, N.J.

Luncheon Speaker: Dr. Morgan
Sparks, Bell Telephone Labora-
tories

Session 2:

Beam Lead Interconnection
Technology

1:15 pm-3:15 pm

Moderators: H. J. Scagnelli, Bell Tele-
phone Laboratories, Whippany, N. J.
M. I. Ross, Milton Ross Company, South-
hampton, Pa.

2/1 WOBBLE TABLE FOR THERMO-
COMPRESSION BONDING BEAM-
LEAD SILICON INTEGRATED CIR-
CUITS. J. E. Clark, Bell Telephone Lab-
oratories, Whippany, N. ]J.

2/2 CROSSOVERS FOR USE IN HY-
BRID INTEGRATED CIRCUITS. W.
L. Harrod, Bell Telephone Laboratories,
Naperville, Ill.

2/3 MECHANICAL THERMAL PULSE
MULTIPLE LEAD BONDING. R. H.
Cushman, Western Electric Company,
Princeton, N. J.

70

Session 3:

New Hybrid Microelectronic
Packaging Techniques

3:30 pm-5 pm

Moderators: G. E. Gless, University of
Colorado, Boulder, Colorado. Alfred Levy,
RCA West Coast Division, Van Nuys,
Calif.

3/1 THERMAL DESIGN PARAMETERS
OF MULTICHIP INTER-CONNECTION
SYSTEM PACKAGING. Maurice B. Sham-
ash, Westinghouse Electric, Baltimore, Md.

3/2 TERNARY ALLOY ELECTRODE
PASTES. L. F. Miller, IBM Components
Div.,, Hopewell Junction, N.Y.

3/3 MICROELECTRONIC INTERCON-
NECTIONS THROUGH HIGH TEM-
PERATURE INSULATIONS. S. A. Bi-
roczky, IBM Components Division, Hope-
well Junction, N.Y.

3/4 COMPUTER-AIDED HYBRID MI-
CROCIRCUIT MASK LAYOUT PRO-
GRAM. D. M. Mcadows, Lockheed-Geor-
gia Company, Marictta, Georgia.

Tuesday, Aug. 20

Session 4:

Packaging Design—
Testing and Analysis

8:30 am-10:30 am

Moderators: W. J. Prise, Lockheed Missiles
& Space Company, Sunnyvale, Calif. T. A.
Telfer, General Electric Company, Utica,
NY.

4/1 VIBRATION ANALYSIS OF COM-
PLEX PACKAGED ELECTRONIC
EQUIPMENT. S. F. Mercurio, Sperry Gy-
roscope Division, Great Neck, N.Y.

4/2 EFFECTS OF THE STERILIZATION
PROCEDURE ON EMBEDDED ELEC-
TRONIC MODULES. Robert R. Prud-
homme, Martin Marjetta Corp., Denver,
Colo.

4/3 A MULTIPLE ENVIRONMENT
TEST SYSTEM FOR COMBINED VI-
BRATION -VACUUM -TEMPERATURE
TESTING. William L. Tierney, Lockheed
Missiles & Space Co., Sunnyvale, Calif.

4/4 USE OF SILICONE AND URE:
THANE IN HIGH DENSITY AND HIGH
VOLTAGE PACKAGES FOR SPACE.

- John R. Dow, Sylvania Electronic Systems,

Needham Heights, Mass.

Session 5:

Meeting the Challenge in
Electronic Packaging

10:45 am-3:15 pm

Moderators: R. C. Mayne, Jet Propulsion
Laboratory, Pasadena, California. E. C.
Neidel, Sandia Corporation, Albuquerque,
N.M.

5/1 TERMINATING ALUMINUM CON-
DUCTORS. Timothy Lemke, AMP Inc.,
Harrisburg, Pa.

5/2 MECHANICAL PACKAGING DE-
SIGN OF ANTENNA CONTROL ELEC-
TRONICS FOR INTELSAT III. Paul E.
Hirtle, Sylvania Electronics System, Need-
ham Hcights, Mass.

LUNCH, Noon-1:15 pm

5/3 THERMAL CONSIDERATIONS
AND TECHNIQUES FOR ELECTRONIC
CIRCUIT PACKAGES IN MODERN
DIGITAL COMPUTERS. R. C. Chu; M.
G. Cohen; J. H. Seely, IBM Corporation,
Poughkeepsie, N.Y.

5/4 THE SELECTION OF HOUSINGS
FOR ELECTRONIC PACKAGING IN
THE SPACE INDUSTRY, James J. Kauf-
man, Astrionics Laboratory, NASA, Hunts-
ville, Ala.

5/5 QUALITY CONTROL IN SEMICON-
DUCTOR MANUFACTURING —
A PLANT-WIDE APPROACH. John E.
Wilford, IBM Corp. Hopewell Junction,
N.Y.

Session é:
Linking the Electronics
3:30 pm-5 pm

Moderators: D. A. Beck, Bendix Research
Laboratories, Southficld, Michigan, J. R.
Goodykoontz, TRW Systems, Redondo
Beach, Calif.

6/1 USE OF FLAT CABLES IN THE
SPECTRA 70 COMPUTER. G. R. Gasch-
nig, RCA Information Systems Division,
Camden, N.J.

6/2 PRINTED CIRCUIT CONDUCTOR
WIDTHS FOR HIGH CURRENT APPLI-
CATIONS. M. Friar and R. H. McClurg,
IBM Corporation, Kingston, N.Y.

6/3 OPTIMUM MULTILAYER TRANS-
MISSION LINE DESIGN HIGH DENSITY
PICOSECOND DIGITAL APPLICA-
TIONS. John J. Surina, RCA, Camden,
NJ.

6/4 A PATTERN-GENERATOR SYS-
TEM HARDWARE/SOFTWARE. Frank
E. Grace, IBM Corporation, Poughkeepsie,
N.Y.
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- DESIGNING WITH HYBRID
MICRO-ELECTRONICS SYMPOSIUM

WESCON 68
August 21 and 22(Statler Hilton Hotel

Wednesday, Aug. 21

Session 1:

An Introduction to Hybrid
Microelectronic Circuits

9:20 am-10:30 am

Moderator: Frank Siegel, Philbrick-Nexus,
Canton, Mass.

1/1 HYBRID MICROELECTRONICS
TERMINOLOGY AND CLASSIFICA-
TIONS. Stanley M. Stuhlbarg, Raytheon,
Company, Bedford, Mass.

1/2 HOW TO GET STARTED IN HY-
BRID MICROELECTRONICS. Wayne
Moyers, Lockheed Electronics, Plainfield,
N.J.

Session 2:

Design and Layout of
Hybrid Circuits

10:45 am-noon

Moderator: Frank Siegel, Philbrick-Nexus.
2/1 THICK FILM HYBRID CIRCUITS.
F. Z. Keister, Hughes Aircraft Company,
Culver City, Calif.

2/2 THIN FILM HYBRID CIRCUITS.
Harold Larsen, Halex, Inc., El Segundo,
Calif.

Luncheon Speaker: Dr. Daniel
Noble, Motorola, Inc.

Session 3:
Network Processing
1:30 pm-2:45 pm

Moderator: Jules Rothman, IKOR Cor-
poration, Burlington, Mass.

3/1 THICK FILM HYBRID CIRCUITS.
Dr. Henry Nester, Microtek Electronics,
Inc., Cambridge, Mass. :
3/2 THIN FILM HYBRID CIRCUITS.
Dr. C. E. Drumheller, Megadyne, Inc., Ro-
chester, N.Y.

Session 4:

Device and Array
Microassembly

3 pm-5 pm

Moderator: Jules Rothman, IKOR Cor-
poration

4/1 DEVICE MICROASSEMBLY — AN
OVERVIEW. Michael Ohanian, Oak
Electro-Netics Corporation, Crystal Lake,
1L

4/2 BEAM-LEAD DEVICES. Paul Mal-
lery, Bell Telephone Laboratories, Murray
Hill, N.J.

4/3 MEDIUM-SCALE INTEGRATION.
W. Peter Dean, Philco-Ford Corporation,
Spring City, Pa.

Thursday, Aug. 22

Session 5:

Why Use Hybrid
Microelectronics?

9:00 am-10 am

Moderator: Donald Sherman, Raytheon
Company, Andover, Mass.

5/1 COST EFFECTIVENESS. E. Ross Mul-
len, US. Navy Air Development Center,
Johnsville-Warminster, Pa.

5/2 RELIABILITY. E. F. Platz, IBM, East
Fishkill Facility, Hopewell Junction, N.Y.

Session 6:

Packaging of Hybrid
Microelectronic Circuits

10 am-noon

Moderator: Donald Sherman, Raytheon
Company.

6/1 HYBRID CIRCUIT PACKAGING —
AN OVERVIEW. David Nixen, Autonetics

Division, North American Rockwell, Ana-
heim, Calif.

- 6/2 MICROCIRCUIT PACKAGING AND

HERMETIC SEALING. Dr. Gerald K.
Fehr, Texas Instruments, Inc., Dallas,
Texas.

6/3 ENCAPSULATION. John Hull, Hull
Corporation, Hatboro, Pa.

Session 8:

Applications and
Case Histories

3 pm-5 pm

Moderator: Wayne Martin, Zenith Radio
Corporation.

8/1 LARGE SCALE USE OF THICK
FILMS. Robert R. Leonard, Honeywell
Corporation, Waltham, Mass.

8/2 THIN FILM CIRCUITS. William L.
Shockley, Collins Radio Company, Dallas,
Texas.

8/3 SPACE APPLICATIONS. J. R. Fris-
sora, Space & Tactical Systems Corpora-
tion, Burlington, Mass.

ZAVAN

EFC
fiberoptics
for
computer
applications

Punched Card and
Tape Readers

Reflective Readers
Light Piping

For designers, specifiers and buyers of
fiberoptic components in the computer
orperipheral equipment industries, there
is now a single source of design and
manufacturing capability to meet your
requirements. .. with competitive prices,
firmdeliveries and conscientious service.
For more information, write or call

ELECTRO FIBEROPTICS
CORPORATION
45 Water Street, Worcester, Mass. 01604

Phone 617 791-7391

Write for this booklet called Sine Waves and
Light Pipes—an introduction to Electro Fiber-
optics Corporation—plus technical data sheets.

o Sinewsves sad] Jlight pipes

CIRCLE NO. 48 ON INQUIRY CARD
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 Electronic Gircuit Packaging

Hollywood Park

WESCON 68 EXHIBITS

Show hours at the Sports Arena and Hollywood Park MICROCIRCUIT LOGIC CARDS

e o

Tuesday, August 20 — 10 a.m. to 5:30 p.m.
Wednesday, August 21 — 10 a.m. to 9:30 p.m.
Thursday, August 22 — 10 a.m. to 9:30 p.m.
Friday, August 23 — 10 a.m. to 5:30 p.m.

PRODUCTS TO BE INTRODUCED AT THE SHOW

Booth assignments have also been included in the New Product Section in
this issue for additional products that will be shown at WESCON.

A family of TTL microcircuit logic

TAPE READER/SPOOLER

An ultra high speed, photoelectric
punched tape reader, model RR-1002,
and matching tape spooler, model RS-
1000, operate at a reading speed of
1000 characters per second and rewind
or search at 2000 characters per second.
They are available in unidirectional
and bidirectional models with 1014
inch diameter reels having tape storage
capacities of up to 2040 feet: The
reader is available with several output
and drive modes including integrated
circuit compatible modes. Remex Elec-
tronics, A Div. of Ex-Cell-O Corp.,
Hawthorne, Calif. See at WESCON
Booths 3122-3123.
Circle No. 261 on Inquiry Card.
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cards designated Type C150 P feature
plastic plug-in package integrated cir-
cuits. The C150 P Series is electricelly
and mechanically identical to the stan-
dard C150 Series and offers up to 309,
savings in price where the hermeticity
of a ceramic package is not required.
The logic cards cover the complete
spectrum of logic functions including:
gates, flip-flops,” pulse shapers, clock
sources, drivers, counters, shift registers,
adders, converters, amplifiers, and mul-
tiplexers. These logic cards combine
the reliability and light, compact fea-
tures of monolithic circuit modules
with standard proven packaging tech-
niques to provide exceptional economy
without trade-offs in performance. Con-
trol Logic, Inc., Natick, Mass. See at
WESCON Booths 182-183.

Circle No. 260 on Inquiry Card.



TAB READER

A 51 x 12 tab reader which supplies
a full 612 bits from a standard 80 x 12
IBM punched card, is designed for data
acquisition, process control and pro-
duction control applications. The tab
reader has an advanced contact system
that eliminates unreliable thru-card
contacts and prevents lint and dirt
from impairing operation. The new
design also does away with varying
contact resistance caused by the accum-
ulation of contaminants on conven-
tional P.C. switch elements under a
punched card.

The unit includes an electrical lock-
out to prevent contact closure before a
card is fully inserted and properly ori-
ented. Units can be supplied with dif-
ferent terminations to fit specific cus-
tomer requirements. Sealectro Corp.,
Mamaroneck, N. Y. See at WESCON
Booths 204-206.

Circle No. 257 on Inquiry Card.

CUP CLIP HEAT SINKS

The Series 260 cup clip heat sinks
for TO-5 and TO-18 case style transis-
tors, are insulated or non-insulated, with
three types of bases. There is a plain
mounting base which can be soldered
into place, can be epoxy bonded, or
can be used with pan head screws. The
tapped base and stud mounting base
are the other two types of mountings.
There are two types of insulated Cup
Clips: epoxy insulated for economy and
beryllium oxide insulated units for ap-
plications requiring low stray capacity
to the heat sink.

The cup clips are made of beryllium
copper alloy #10 per MIL-C-81021
with brass bases per QQB626a COMP.
22, each having black cadmium plate
finish per MIL-QQ-P-416 Type II Class
2. Wakefield Engineering, Inc., Wake-
field, Mass. See at WESCON Booth
734.

Circle No. 256 on Inquiry Card.

Challenge:

Put a room-sized computer into
a single “black box” for tomorrow’s
avionics, missile and space systems.

Like to help us raise a new family of microelectronic digital computers? Namely, the MAGIC 300 series.
This third-generation computer family ranges from a limited-function simple serial machine with core
memory, capable of performing a typical inertial navigation and display problem, to high performance
paralleled machines with transfluxor memories able to operate in advanced data processing systems incor-
porating optimal Kalman filtering techniques. Members of this digital systems family will play a vital role
in such programs as Titan 111, SSCNS, Military and Commercial Avionics, SRAM, and the new Main Battle

Tank, a joint U.S. Federal Republic of Germany program.

Check the job openings below. Write, or call collect: R. W. Schroeder, Director of Scientific & Professional
Employment, Box 3434, AC Electronics Division, Milwaukee, Wisconsin 53201, (414) 762-7000.

Real Time Programmers—Perform system program-
ming for special-purpose airborne digital and hybrid
computers to achieve optimum systems performance.
Checkout of these programs and engineering analysis.
Degree and minimum of one year allied experience.

Digital Circuit Designers—Design, checkout and
evaluation of electronic circuits as applied to special-
purpose digital and hybrid airborne computers. Degree,
plus two or more years’ experience desirable.

Computer Logic Designers—Develop and optimize
advanced logic input-output design for use in real time
computer applications. Familiarity with current micro-

logic elements and their application is required.

Design and Programming Aids—Develop highly
automated systems for designing, fabricating, and
programming small special-purpose computers, in-
cluding the development of programs and techniques
to code, assemble, simulate, and analyze operational
programs.

Digital Test Equipment Designer—Design and
checkout of digital test equipment associated with
computer testing. Requires knowledge of large com-
puter interface requirements, logic design, and
production test requirements. Experience in time shar-
ing and SEL computers is desirable.

% AC ELECTRONICS
DIVISION OF GENERAL MOTORS
()

An Equal Opportunity Employst

MARK OF EXCELLENCE

CIRCLE NO. 59 ON INQUIRY CARD
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WESCON PRODUCTS

GENERAL PURPOSE COMPUTER

IC DIGITAL PRINTER

The DT-1600 general purpose, digi-
tal computer is an ideal machine for
industrial applications where reliabil-
ity and economy are key user requi-
sites. It features all IC digital circuitry,
17,000 hour MTBF, 8 bits word size,
4K memory (expandable to 16K), small
size (884 X 17 x227), light weight: 28
. 1bs., and low cost, including complete
software.

The machine’s memory cycle time
was designed at 8 us to eliminate criti-
cal pulse timing problems, especially
when communicating with peripheral
devices. Large memory cores are used
with high threshold level circuits to
establish high noise rejection.

A conservative circuit design allows
user replacement of any card (includ-
ing the memory stack) without special
circuit tuning. The machine operates
reliably to 45°C. The set of 73 instruc-
tions are optimized to make input/out-
put and test-and-branch operations ex-
tremely flexible, efficient, and easy-to-
use. The DT-1600 interfaces directly
with DTL integrated circuits. Data
Technology Corp., Mountain View,
Calif. See at WESCON Booths 3132-
3133.

Gircle No. 259 on Inquiry Card.

An integrated circuit digital printer,
Model PR4900, has been designed pri-
marily as a companion to Hickok’s
digital measuring system. However, it
may be used with any device which
provides 10-line decimal or BCD coded
data. Voltage, frequency, time period,
resistance, capacitance, or event counts
are examples of the type of data which
can be recorded on the printer. Up to
ten lines of numeric and coded data
can be printed from one or even two
independent digital systems. The print
command can be remote, local, or at
calibrated time intervals switched in 36
steps from the front panel from 10
seconds to 120 minutes. Maximum
print rate from external command
pulses is 1 print per second.

Simple ten-line decimal logic is stan-
dard for the basic printed input. How-
ever, by adding the appropriate decod-
ing board (an internal plug-in), 1248,
1242, 1224 BCD codes can also be used
to drive the unit. Print is either by
pressure-sensitive paper or by inked
impression of standard paper. The
Hickok Electrical Instrument Co.,
Cleveland, Ohio. See at WESCON
Booths 1401-1402.

Circle No. 274 on Inquiry Card.

OSCILLOSCOPE SAMPLING HEADS

Four sampling heads provide new
measurement capabilities in Tektronix
Type 561A, 564, 567 and 568 oscillo-
scopes. The Type S-4 sampling head
features a 25-ps risetime and DC-to-14
GHz bandwidth. This 50-2 sampling
head gives increased detail and resolu-
tion making fast pulse measurements.
Type S-3 sampling probe head has 350-
ps rise-time and an input impedance of
100 k@ paralleled by 2.3 pF. The Type
S-3 is designed to measure high impe-
dance signal sources and is easy to use
when probing into miniature circuits.

The Type S-50 pulse generator head
has a 25-ps risetime and features high
resolution, 25-ps TDR measurement
when used with the Type S-4 sampling
head. Type S-51, 1-to-18 GHz trigger
countdown unit provides stable oscillo-
scope triggering to 18 GHz and displays
to 14 GHz and above with the Type S-4
sampling head. Tektronix, Inc., Bea-
verton, Oreg. See at WESCON Booths
1606-1612.

Circle No. 281 on Inquiry Gard.

74

LOW COST COMPUTERS

The PDP-8/L ,the lowest cost, full-
scale, 12-bit computer now available,
and the 18-bit PDP-9/L are designed
for the OEM market and end users in
education research, instrumentation
and numerical control. The systems
feature basic core memories of 4K
words, expandable in the 8/L to 8K
and in the 9/L to 32K. The 8/L, fea-
turing a 1.6 wsec cycle time, accepts
software identical to that of the 8/1
including FORTRAN and DEC’s re-
cently announced conversational lan-
guage, FOCAL. A wide range of per-
ipheral options, such as paper tape
readers and punches, card readers, plot-
ter, scopes, DECtape, disk and drum
is also available.

The basic 9/L features a 1.5 usec
cycle time and a new Compact Software
System consisting of assembler, debug-
ging routines (Octal Debugging Tech-
nique and Trace), Editor, Math Pack-
age and Utility Programs. Expanded
to 8K and larger, the 9/L will accept
all PDP-9 software and most of its hard-
ware including DECtape, plotters, data
communication devices and A/D and
D/A converters. Expanded to 16K and
beyond, the 9/L, like the PDP-9, has
the capability for background/fore-
ground programming. This allows pro-
gram development to be conducted
concurrent with on-line activities. Digi-
tal Equipment Corp., Maynard, Mass.
See at WESCON Booths 3178-3181.

Circle No. 263 on Inquiry Card.
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DIGITAL-TO-ANALOG CONVERTER

In response to digitally-coded in-

This is the most powerful, yet
easiest to use, calculating/com-
puting system available. It’s also
the most versatile. You can create
your own individualized system
by selecting true building block
modules from a family of peri-
pheral devices larger than all
competitive calculating products
combined. Start with a basic 300
Series calculator if you like; add

The 370 solves these pre

for Engineers and Scientis
Inversion of 6 x 6 Matrices
Roots of Equations, .
Up to 7 Simultaneous Equations,
Fourier Analysis. '

for Statisticians: L
Mean, Variance and Standard
Deviation, L
2nd-order Regression Analysis,
Distributions such as: .

accessories. as needs grow without
worrying about compatibility, ob-
solescence, retraining or special
program languages. The 370 will
loop, branch, perform subroutines
and manipulate arrays. You can
have up to 480 steps of program
storage and up to 64 separate data
storage registers, also automatic
typewriter or teletypewriter out-
put, CRT graphic display and
time-sharing basic keyboards for
your associates.

puts, the Model 6933A digital-to-analog
converter generates output voltages in
a range between —10 V and +10 V. -
Voltages can be selected with a resolu-
tion of 1 mV and with =0.01%, fuil-
scale accuracy.

The converter will find wide use in
automatic systems for supplying test
voltages or for operating voltage-con-
trolled instruments. Stepping to a new
voltage in less than 20 us, the converter
is especially useful in systems where
many tests must be performed quickly.
Output is free of switching transients,
overshoot is less than 19.

Of special importance, the digital in-
put ground is isolated from the dc out-
Jput ground. This makes it possible to
ground the controlling equipment with-
out compromising a floating ground at
the output. Furthermore, isolation re-
moves the danger of ground loops,
which can be troublesome sources of
interference in large systems. Hewlett-
Packard, Harrison Div, Berkeley
Heights, N.J. See at WESCON Booths
1809-1822.

Gircle No. 252 on Inquiry Card.

Binomial, Normal Probability, etc.

And also:

General Nth-order Regression,
Multiple Regression,

Analysis of Variance,
Factorial Design.

These and many other highly-use-
ful programs are furnished free in
a 250 page program library. Three
volumes  of basic calculator pro-
grams and a two-volume 370 ref-
erence manual are also  offered.
Call now for complete details.

Solves problems
ordinary calculators can’t,
full-scale computers
‘shouldn’t.

TRANSMITTER/RECEIVER IC’s

The RA-245 triple line transmitter,
and the RA-246 triple line receiver in-
tegrated circuits will operate three
high-speed data lines up to 30 MHz
simultaneously. The units are com-
patible with all saturated logic IC’s
currently available. In addition, they
feature high-noise immunity, high com-
mon mode rejection, insignificant elec-
tromagnetic generation and susceptibil-
ity, improved speed/power perform-
ance, and easily incorporated ground
isolation between interfacing equip-
ment, as compared to conventional line
drivers now available. Designed to op-
erate over the full military temperature
range of —55°C to +125°, the units
provide an interface between two sys-
tems or subsystems linked together by
50 ohm balanced transmission lines.
Terminating 50 ohm resistors are part
of the monolithic receiver design. The
circuits are available in TO-84 flat
packs and ceramic dual inline pack-
ages. Radiation Inc., Microelectronics
Div., Melbourne, Fla. See at WESCON
Booths 147-148.

Gircle No. 265 on Inquiry Card.

£

Dept. 8U, 836 North St., Tewksbury, Massachusetts 01876 ¢ Tel. 617 851-7311

Call today for immediate trial:

(201) 241-0250 (216) 333-6611 (313) 278-4744 (416) 364-0327
(203) 223-7588 (301) 588-3711 (314) 727-0256 (504) 729-6858
(205) 595-0694 (301) 821-8212 (317) 631-0909 (505) 255-9042
(206) 622-2466 (303) 364-7361 (403) 266-1804 (512) 454-4324
(212) 682-5921 (304) 344-9431 (404) 457-6441 (513) 531-2729
(213) 278-3232 (305) 564-3785 §405) 842-7882 (514) 482-0737
(214) 361-4351 (305) 841-3691 (412) 366-1906 (518) 463-8877
(215) 642-4321 (312) 889-2254 (415) 454-4140 (602) 265-8747

(703) 931-7878
(713) 668-0275
(714) 234-5651
(716) 381-5440
(717) 397-3212
(805) 962-6112
(901) 272-7488
(916) 489-7326
(919) 288-1695

(604) 685-2835
(612) 881-5324
(613) 224-4554
(614) 488-9753
(615) 588-5731
(617) 851-7311
(702) 322-4692
(703) 877-5535

CIRCLE NO. 38 ON INQUIRY CARD
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CD PRODUCT FEATURE

HARD-COPY CRT PRINTER

Produces Page Size Prints In Seconds

76

BETA INSTRUMENT CORPORATION
Newton Upper Falls, Massachusetts

The Model HC610 Betagraphics hard-copy CRT printer produces
814 x 11 inch prints of computer-generated graphics and alpha-
numerics in seconds. The paper is exposed by images on the high
resolution CRT and developed completely dry, no liquids being
used. The Model HC610 is designed to be interfaced to a com-
puter through d/a converters, coupled directly to a display con-
troller or slaved to any other graphical computer display.

The printer may be operated locally or remotely. Upon an
EXPOSE-DEVELOP command, the unit delivers a print of the
graphical and/or alphanumeric image being produced by the
computer in approximately 10 seconds. An EXPOSE command
causes exposure, but not delivery until the DEVELOP command
is initiated. This allows the Printer to perform graphical data
processing by slow image build-up or multiple exposure. The
former is useful for data which cannot be displayed at a flicker-
free rate on a conventional CRT display due to high image con-
tent or speed or memory limitations of the processing computer.
The latter is useful for multi-step images from data that requires
processing between overlays. The printer can also be used as a
remote terminal where hard-copy reproductions of computer-gen-
erated data are required. Applications other than computer peri-
pheral include the recording of medical data such as EEG wave-
forms and the printing of motionless TV images.

PRINTER DESCRIPTION

The printer is a random-access X-Y device with dc-coupled inputs.
It features high-speed magnetic deflection, geometry correction of
the image and dynamic focus correction of the electron beam.
The unit contains a printing module, optical assembly, high-
resolution CRT assembly, stable and linear solid-state circuitry
and regulated power supplies. The paper is suppied in rolls, and
easily loaded from the front of the machine. If required, a view-
ing screen can be furnished as an option.

Two deflection inputs are provided for each axis — one for
primary positioning, plotting and vectoring, the other for character
deflection. Two intensification inputs are provided — one for un-
blanking, the other for varying the intensity level.

The deflection circuitry features excellent repeatability and
linearity. Beam settling time across the 8 x 8 inch copy area is
less than 12 us. The point-plotting rate is 500,000 points per
second, the line-writing rate is 2 us per inch, and the character-
writing bandwidth is greater than 1.0 MHz.

OPERATION

Operation is simple, with only three controls in addition to the
power switch —an EXPOSE switch for the multiple overlay or
slow-buildup mode, an EXPOSE-DEVELOP switch for single ex-
posure, development and delivery, and an exposure TIMER

COMPUTER DESIGN /AUGUST 1968




CAT ON A HOT CORE MEMORY

See Us At Wescon Booth No. 3167

INFORMATION CONTROL CORPORATION

1320 EAST FRANKLIN AVE., EL SEGUNDO, CALIFORNIA 90245 / (213) 322-6930 / TWX (910) 348-6672

CIRCLE NO. 61 ON INQUIRY CARD




[ QUESTION:]

What are the
hang-ups”

with high speed

AtoD
converters

?

That’s a question recently addressed to a group of engineers by
Canoga. The response : “It’s hard to test the unit before you actually hook it
up to a computer—and then if you have any trouble, it really costs
money in computer down-time.” Another typical response: “you
never know when you are over-range.” A third: ““They never meet accuracy
or speed specs quoted and they are tough to adjust and service.”

Answer: The new Canoga high speed
Analog to Digital Converter. It over-
comes all of these problems and is
now commercially available. The
Canoga A to D Converter can be
checked and the linearity can be veri-
fied with just a sine wave generator
and an oscilloscope. This built-in self
test reduces worry about potential
computer downtime. Problems of
over-range data are eliminated with
a unique alarm indicator and output
data line which indicates whenever
full scale is exceeded.

Using a patented design with
simple building blocks, this converter
easily meets all accuracy and speed
specifications and is easy to adjust
or service. Solid state and modular in
construction, the Canoga A to D con-
verter combines the speed advantages
of parallel comparison with the im-
plementation ease of successive
approximation.

If you would like a demonstra-
tion, please write, wire or phone Mr.
C. W. Smith, General Manager, at
the address below.

DIGITAL PRODUCTS DIVISION

CanoGa

CANOGA ELECTRONICS CORP., 8966 COMANCHE AVE., CHATSWORTH, CALIF. / (213) 341-3010

CIRCLE NO. 40 ON INQUIRY CARD
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(continued from page 76)
(generallyleft alone onceset).
Lighted indicators show the opera-
tor when the unit is ready for print-
ing and when the paper is depleted.
All command and status interface
signals are available for remote op-
eration.

SPECIFICATIONS

Image Characteristics

Paper Deflection: Repeatability is

+0.29,; Linearity is =0.75%, and

Jitter is *0.039, where maximum

deviation from ideal location is any-

where within useful copy area refer-

enced to full copy width or height.

Settling Time to 0.19, of final value

anywhere within copy area is 12 ps.

Point Plotting Rate is 500,000

points per second. Line Writing

Rate is 2.0 ps. per inch. Character

Writing Bandwidth is 1.0 MHz..
Maximum Character Size for 1.0-
MHz bandwidth is .12 inches..
Copy Area is 8 x 8 inches. Density

Background is approximately .15

and Density Image: 1.5 minimum.

Line Width is .020 inches for maxi-

mum image density. ‘

Paper Characteristics

The Maximum Print Size is 814 x

11 inches. Roll Size is 500 feet pro-

viding approximately 545 prints per

roll. Paper Thickness is .003 inches,

with a Shelf Life of 6 months typi-

cal. Print Exposure Time is ap-
proximately 2 to 3 seconds, with ap-

proximately 8 seconds required for.
Processing and Delivery for a Total

Retrival Time of approximately 8

to 10 seconds. Operating Tempera-

ture range is 65° to 85°F and Hu-

midity limits are 10 to 60%,.

Front Panel Controls and Indicators

Controls include: a Power Switch,
Exposure Timer, a continuously
variable knob that adjusts the ex-
posure time over a range of 1 to 20
seconds.,, EXPOSE Switch, a mo-
mentary contact type that initiates
an exposure., EXPOSE-DEVELOP
Switch, a momentary contact type
that initiates an exposure, develop-
ment and paper delivery cycle,
VIEW Switch (For units with a
view screen only) which unbanks
the CRT for visual presentation.
Indicators included are a READY
Light and a PAPER OUT Light.

COMPUTER DESIGN /AUGUST 1968



Interface Signals for Remote
Operation

All interface signals are +3 volts
for assertion, 0 volts for negation
(compatible with TTL, DCL IC
Logic). From the Printer Module:
Cycle in progress, Print in progress
(paper being exposed), Paper out,
and Ready (printer module on and
ready for cycle). To the Printer
Module: Start expose cycle, Start
expose-develop cycle and End ex-
posure (for remote timing).

Inputs

Power: 105-125 volts ac, 57-63 cps,
single phase, 2500 watts approxi-
mately. Main Deflection: Ampli-
tude — =5 volts for a full 8 x 8 inch
print format and will withstand
overload inputs up to =20 volts. Im-
pedance — 5000 ohms. Secondary
Deflection: Amplitude — +2 volts
for a .125 inch character height.
Impedance — 5000 ohms. Intensi-
fication: Amplitude — +3 or
—3+0.5V Unblank, 0+£0.5V Blank.
Rise & Fall from 109, to 909, points
on the output pulse, with a 75 ohm
termination — 33ns Unblank, 35ns
Blank. Delay from 509, point on
the input pulse to 509, on the out-
put pulse with a 75 ohm termina-
tion — 3ns Unblank, 20ns Blank.
Impedance — 2000 ohms (a 75 ohm
removable termination is provided).
Gray Level Amplitude is continu-
ous from —5 to +5, —10 to 0 or 0 to
~+10V. Bandwidth — 300 KHz min-
imum (to —3 dB point). Impedance
— 2500 ohms, minimum.

Mechanical Outline

The printer is packaged in a table-
top cabinet and it can be rack
mounted if desired. Cabinet dimen-
sions are 2214” wide by 6314” high
by 32" deep. Thirty inches of cabi-
net height are available for the digi-
talcontroller and/orinterface
equipment.

Price and Delivery

The Model HC610 printer sells for
$16,500 in quantities of 1 to 4 and
$12,425 in quantities of 5 to 9. De-
livery is 90 days after receipt of an
order.

For additional information circle
No. 199 on Inquiry Card.

Remex made
its name
in other people’s
businesses.

into the
numerical
control sys-
tems of leading
manufacturers and you'll
find Remex reader/spoolers.
For the same reason you'll
find them in automatic test
equipment and computer
systems. Remex gives you
predictable reliability. It
isn’'t uncommon to run 200
million characters without a

M,

single error.
Because there are

no contacts to wear out.
No problems with dust or
noise. Nothing but time
tested components in every
piece of equipment. Call
213-772-5321, or write
5250 W. El Segundo Blvd.,
Hawthorne, Calif. 90250.
We'll send you our free

- booklet, “'Choosing Punched

.l I r i
Tape Readers ’XLS

REMEX ELECTRONICS®

A UNIT OF EX-CELL-O CORPORATION

See us at WESCON show ' 79
booths 3122, 3123



G NEW PRODUCTS

TTL LOGIC LINE

The MTTL III line of transistor-transistor logic has
speeds approaching the limit of saturated logic and demon-
strates improved performance over previous forms of TTL.
In addition to five flip-flops and NAND gates, NOR, AND,
and OR gates are available, thereby reducing system pack
age count by eliminating inverting circuitry when a com-
plementary function is needed. The MTTL III line ex-
hibits a typical propagation delay of 6 ns and a power dis-
sipation of 22 mW per gate. The 18 initial functions in the
line are designed for operation over the commercial and
industrial temperature range of 0 to 4+ 75°C and are avail-
able in the standard dual in-line Unibloc™ plastic package
and the 14 inch square ceramic flat pack. Known as the
MC3000 Series, the commercial circuit line will soon be
followed by the MC8100 Series designed for operation over
the full military temperature range of — 55 to + 125°C.
Motorola Semiconductor Products Inc., Phoenix, Ariz.

Circle No. 200 on Inquiry Card.

C

BINA VIEW® READOUT

The Bina-View® readout accepts any binary or teletype
code up to six bits, does its own decoding and displays as
many as 38 different characters or messages, with a standard
character height of 134 inches. It may be driven directly
from computers or other electronic equipment, and will
operate on as little as 128 mW per bit and 4W per set pulse.
This unique readout incorporates built-in memory and will
not only continue to display the chosen message when all
bit and set pulse power have been removed, but in the case
of total power failure, the unit will retain and re-display
the last character selected whenever power is restored. The
standard displayed character color is white, and average
character brightness is 85 foot lamberts when using the
recommended 1886 lamp in a unit containing 12 character
plates. Average lamp life is 3000 hours. Industrial Elec-
tronic Engineers, Inc.,, Van Nuys, Calif. See at WESCON
Booths 566-567.

Circle No. 210 on Inquiry Card.

C

MEMORY PLANE AND STACI{ TESTER

The Model 3702 memory plane and stack tester is de-
signed primarily to test 214D configurations and may be
modified with standard options to provide 3D tests. Rise
and fall times as fast as 30 ns can be achieved at line-to-line
scan rates to five ys. Maximum address-to-address deviation
is one per cent. System timing holds jitter to less than
%= 0.5 ns or == 19, and stability to % 1 9, over eight hours.

The system automatically store up to 16 errors locations

and codes. The stored error locations are used as address
skips or can be observed by selecting “cycle on error.” The
error register’s content can be manually interrogated. The
tester has an automatic programming mode that allows the
system to sequence through selected modes while advancing
through pattern selections. It also features a simplified
control panel designed to minimize operator error and in-
crease machine efficiency. Honeywell Computer Control
Division, Framingham, Mass. :

Circle No. 225 on Inquiry Gard.
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Brand-Rex
didn'tbecomethe
industry’s largest
supplier of computer
wireand cable

by overlooking

U.L. approvals.

In fact,

we have more

U.L. ok’s for EDP
products than

any other wire

and cable
manufacturers.
American

Enka Corporation,
Brand-Rex Division,
Willimantic,
Connecticut 06226.
Phone 203-423-7771.

Make wire

the easiest part

of your next design
by making
connections

now with

BRAND-REX

+{ CIRCLE NO. 26 ON INQUIRY CARD



LTI T
You've got a bhigger
logic selection
with Cambion®
IC Assemblies

We started with the idea of providing the
widest selection of standardized integrated
circuit assemblies anywhere in the industry.
We're over 200 already and continuing to
add.

You name the function you want and chances
are we have a standard assembly for it,
whether it's a counter, decoder, or register.
We've even tried to anticipate your needs
and have some complex functions available.

cLocx |
(COUNTER]

€LOCK 2
{STORAGE}

Up to 5 digit decade counters per card.

And we'll help you design digital logic
assemblies into efficient, low cost systems
for a variety of special applications, if

you wish.

For complete information and specifics on
integrated circuit assemblies, contact:
Cambridge Thermionic Corporation, Digital
Products Division, 453 Concord Avenue,
Cambridge, Massacnusetts 02138.

Phone: (617) 491-5400. uce. un. sre. cre

CAMBRIDGE THERMIONIC CORPORATION
CAMBION

Standardize on CAMBION . . .
21,541 guaranteed electronic components
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housing remains in the panel. Lamp
replacement can be done in 5 seconds
without the use of tools. Constructed
of light-weight aluminum and thermo-
set plastic the weight is held under
0.9 oz. Single or double line engrav-
ing on 1 in. and 14 in. lenses are of-
fered. All aircraft color lenses are
available with lighted legends or
lighted backgrounds. Clare-Pendar Co.,
Post Falls, Idaho.

Circle No. 213 on Inquiry Card.

DUAL FOUR-BIT LATCH IC
The 9308 dual four-bit latch mon-
lithic circuit can be used in military,
computer, and industrial digital sys-
tems requiring high speed perform-
ance. The circuit features a latch time
of 25 ns. Compatible with current sink-
ing logic, the 9308 provides a multi-
functional capability at a substantially
lower cost than comparable discrete in-
tegrated circuits. The design consists
of two independent four-bit latch sec-
tions, each with input enabling logic
and an asynchronous overriding mas-
ter reset terminal, High-drive and high-
speed performance are achieved by ac-
tive pull-up “totem pole” outputs.
The 4-bit latch is ideal for use in
such applications as data distribution
systems, active memory stores, and
register-to-register transfer networks.
The circuit is available in a 24-lead
hermetic Dual In-Line package and
flatpack.  Fairchild Semiconductor,

Mountain View, Calif.
Circle No. 204 on Inquiry Card.

REDUNDANT CERAMIC
CAPACITORS

Using an exclusive new floating elec-
trode design, these small ceramic capac-
itors are said to be the first multi-layer
redundant capacitors. They have half

the inductance of normal multi-layer
ceramic capacitors and improved high
frequency characteristics due to the
symmetry of design. This new con-
struction technique features two capac-
itors in series within a single multi-
layer structure, providing a high level
of assurance against the short-circuit
failure mode. They are available in
radial or axial cased capacitors, or in
“chip” configurations with both High-
K (W5P), and High-Q (COG) charac-
teristics. Electro Materials Corp., San
Diego, Calif.

Circle No. 211 on Inquiry Gard.

BCD TO DECIMAL/DRIVER

A TDDI1100 low power monolithic
BCD to decimal decoder/driver has
been designed for driving gas filled in-
dicator tubes or miniature dc compo-
nents such as relays and miniature
lamps, without the use of additional
components. The circuit design util-
izes High Level Transistor-Transistor
Logic (HLTTL) gating and offers BCD
inputs compatible with either HLTTL
or DTL output levels. The TDI1100
provides a 70 V minimum breakdown
voltage at 1.0 mA, which completely
eliminates oscillation and unwanted
background glow in indicator tubes.
The unit is available for operation
over the 0°C to 70°C temperature

‘range in either a 16 lead dual-in-line

plastic package, 16 lead dual-in-line
hermetically sealed ceramic package,
or a 22 lead hermetically sealed flat
pack. Transitron Electronic Corp.,
Wakefield, Mass. See at WESCON
Booths 352-354.

Circle No. 205 on Inquiry Card.

FOUR-BIT MOSFET ARRAY

A complex monolithic MOSFET ar-
ray, Type HRM2302 consisting of four
type D flip-flop and twelve switches, is
designed for digital-to-analog and ana-
log-to-digital applications. The array
is capable of performing 12-bit conver-
sions at rates of approximately 100 ys.
The Type D flipflop allow DTL
voltage levels to selectively set the
MOSFET switches in their on or off
condition. The .55” x .072” chip con-
sists of 52 MOSFET devices which
perform both digital and analog func-
tions. All gate inputs are diode pro-
tected, and the device is assembled in
a 34 run 22-lead flat package. Hughes
MOSFETS, Newport Beach, Calif. See
at WESCON Booth Island “G”.
Circle No. 207 on Inquiry Card.
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VOLTAGE PROTECTED RECTIFIERS

A line of 70 A transient voltage pro-
tected silicon rectifiers, designated as
the ST-11 series, are available with
PIV ratings from 100 to 1000. The
units are hermetically sealed in stud
mounted cases measuring only 15/16”
in height, exclusive of the mounting
stud. These high current rectifiers are
designed primarily for application in
computers, speed controls, power sup-
plies, battery chargers, switch gear, vari-
able drives, motors and generators.
Sarkes Tarzian, Inc., Semiconductor
Division, Bloomington, Ind.

Circle No. 201 on Inquiry Card.
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INTEGRATED RELAY LAMP DRIVER

This integrated relay lamp driver,
designated the MHO0006C, is designed
to accept standard DTL or TTL logic
levels and drive a load of up to 300
mA at 28 V. Dual AND inputs are
provided long with an EXPANDER
connection, should additional gating
be required. The addition of an exter-
nal capacitor provides control of the
rise and fall times of the output in
order to decrease cold lamp surges or
to minimize electromagnetic interfer-
ence if long lines are to be driven.
National Semiconductor Corp., Santa
Clara, Calif.

Circle No. 202 on Inquiry Card.

~ SYSTEMS DISPLAY INDICATOR

A systems display indicator has been
created specifically for airborne and
weapon support systems. The new de-
sign is based on a combined lens car-
rier and circuit module that is easily
sremoved by hand while the indicator

Introducing...

VersaSTORE 111

NGRS

...the all-new 1-usec

memory with the best
margins in the business.

Take all the features you want
in a high-speed core memory
system, package them in B',”
of rack space, and you’ve got
the new VersaSTORE Il from
Varian Data Machines.

The VersaSTORE Il gives
you 1-usec cycle time, 450 nsec
access time. Storage capacity is
from 256 to 4096 words up to
36 bits, or 8192 words up to
18 bits. In addition, it is
expandable to 16,000 words up
to 36 bits with our Party Line
feature. It is furnished fully
wired for its highest storage
capacity, allowing quick memory
expansion by plugging in a large
core stack and additional data
cards.

VersaSTORE IlI's servoed
current drive system
compensates for temperature
changes, gives it unmatched

margins at elevated
temperatures. In addition, the
new memory provides easy
interfacing and great 1/O
flexibility, with input levels of
+ 0.5V and 2.5V to 24V, output
of any voltage from 1V to 156V,
and drive current up to 80ma.

Front panel display is
provided for all registers, and it
comes with timing and control
flags, test points, and optional
self-test for simplified system
checkout. Matching power
supplies are available.

VersaSTORE lli is the third,
most advanced, and newest of
our highly successful
VersaSTORE designs. We've
prepared an equally new
brochure full of vital information
about our new memory—we’ll
be glad to send it to you, just
call or write.

a varian subsidiary

@varian data machines

2722 Michelson Drive e Irvine, California 92664
{714) 833-2400  TWX (910) 596-1358
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Moving Coil Motors

[ Electro-Craft offers a wide choice
of MOTOMATIC® MCM low inertia,
ultra high performance, dc servo
motors and compatible driving ampli-
fiers, available either as a complete
package or as separate modules.

B MOTOMATIC® MCM units are
ideally suited for direct drive applica-
tions in computer printers, card
readers, punch equipment, disc
memory, magnetic and paper tape
capstan drives, analog and digital
positioning, recorders and XY plotters,
machine tool positioning, film drives,
incremental motion velocity and phase
lock servos, and precision tensioning.

B MOTOMATIC® MCM, moving coil
motors feature; acceleration in ex-
cess of 10° rad/sec.?, time constant
of 2m-sec., high pulse torque, ex-
tremely low inductance, high effi-
ciency, long-life and integral feed-
back tach-generator.

For the best in direct drive servo
systems. .. write or call today.

ELECTRO-CRAFT
CORPORATION

1600 Second Street South
Hopkins, Minn. 55343
Tel. (612) 935-8226

CIRCLE NO. 44 ON INQUIRY CARD
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POWER TRANSISTORS

These registered high current NPN
silicon power transistors are capable of
controlling and/or switching a collec-
tor current of 100 amps. Identified as
the 2N5250 and 2N5251, the package
is a 1-1/16” hex, double ended for stud
mounting. Combined with the 100
amp current capability is the ability to
dissipate up to 350 W. The sustaining
voltages are 100V for the 2N5250 and
150V for the 2N5251. These devices
have a minimum cut-off frequency; of
10 MHz.

The transistors are characterized by
a hpp of 10 to 40 at 70 A and maxi-
mum collect current of 100 amps.
The saturation voltage is less than
2.5V collector to emitter at 70 A col-
lector current with a base current of
7 A. Total switching speed at 70 amps
is 4.0 ps maximum. They are high re-
liability transistors which meet or ex-
ceed MIL-5-19500, and are applicable
as high current inverters for power
suplies and regulators. Solitron De-
vices, Inc., Riviera Beach, Fla.

Circle No. 206 on Inquiry Gard.

WORD GENERATOR

The Model 22-1 word generator is de-
signed to stimulate MOS large scale
integrated circuit devices while under
test. The generator provides 22 chan-
nels of synchronized digital words at
100 bits per channel and bit rates to
2 MHz. The content of each word is
rapidly programmable on a diode ma-
trix board. Minimum setup time and
few diodes are required with NRZ
(non-return to zero) format. Precise
output levels between 15 volts and
—15 volts are programmed in 10 mV
increments on thumbwheel switches.
Sync output to associated equipment is
available on a BNC connector. Ex-
panded capability including real time
logic, level comparison and multi-
phase clock are also available. Non
Linear Systems, Del Mar, Calif. See at
WESCON Booths 1823-1826.

Gircle No. 237 on Inquiry Gard.

SMALL STORE MEMORY

The SS/30 small store, low cost mem-
ory is a 4-wire coincident current core
memory and is only 854” wide, 314"
high, and 13” deep.

It features 2.4 yus full cycle time,
storage capacity of 512 or 1024 words
with word lengths of 8 and 16 bits.
Word lengths of 4 and 12 bits are also
available as an option.

The memory is ideal for data stor-
age, time buffering between asynchron-
ous systems, code conversion, format
conversion, and many other data man-
ipulating operations.

The system provides operation
modes of full cycle (clear/write and
read/restore) as well as read-modify-
write (or split cycle), and half cycle of
read only and write only. Other fea-
tures are buffered single rail address
inputs and 600 ns access time. Varian
Data Machines, Irvine, Calif. See at
WESCON Booths 3004-3008.

Circle No. 226 on Inquiry Gard.

REED RELAY

This miniature sensitive relay was spe-
cifically designed to have maximum
coil resistance providing minimum
contact thermal -EMF and minimum
operating power; available in 1, 2, 8,
4 and 6 poles; contacts capable of
switching dry circuit loads to 10 watts,
5 A maximum current and 250 V
mmaximum switching voltage; epoxy
encapsulated to provide protection for
coil and contacts. High shock and vi-
bration immunity; terminals on .1 inch
grid spacing; electro-magnetic and/or
electrostatic shielding available.
Environmental ratings are tempera-
ture: —55°C to 485°C (125°C special),
vibration: 15 G to 2000 H,, shock: 150
G, bounce time nominal (ms) 0.25, ac-
tuate time norminal (ms) .5 to 1.0,
de-actuate time nominal (ms) 0.1, pick-
up power at 20°C (mW) 26 to 98.
Elec-Trol, Inc., Saugus, Calif.

Circle No. 219 on Inquiry Gard.
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TRANSMISSION TEST SET

The Model 110 transmission test set
developed for ficld testing of data
modems is small enough to fit into a
standard attache case. It weighs only
8 lbs., and measures 3” high and 12”
wide.

The test set evaluates data trans-
mission systems using synchronous
modems operating at any speed from
10 to 10,000 bits per second, which are
equipped for RS232B/CCITT V.24
interface, supplying their own clock.
The unit is solid state throughout,
with integrated circuits and silicon de-
vices insuring high reliability in ex-
treme environments.

The unit allows data processing
equipment to operate normally during
the testing period. The self-contained
unit connects directly to the data mo-
dem, providing a 2047-bit pseudo-ran-
dom pattern for transmission. It syn-
chronizes itself with the received dig-
ital data stream, detects errors, and
displays these errors on front panel
lights, Milgo Electronic Corp., Miami,
Fla.

Gircle No. 231 on Inquiry Card.

IC NIXIE® TUBE DRIVER

The Type BIP-8910-1 driver module,
employing integrated circuits is the
first in a planned series of drivers for
use with the B:5750 series NIXIE
tubes. Intended for non-memory (fol-
low) operation, the driver module ac-
cepts 4-line positive 8-4-2-1 BCD logic
and is compatible with TTL, DTL

and RTL circuitry. The B-5750 NIXIE
tube has two internal decimal points
both of which are available at the
module’s terminals. The assembly con-
sists of the B-5750 NIXIE tube
mounted in a socket at the front of an
open printed circuit module. The
module has an edge connector with
gold-plated fingers at the rear. A re-
ceptacle SR-121 is available for use
with this module. Burroughs Corp.,
Electronic Components Div., Plain-
field, N. J. See at WESCON Booths
1414-1415.

Circle No. 217 on Inquiry Card.

PLUG-IN RELAY

A 3 amp 4PDT plugin relay is de-
signed for use in computers, data proc-
essing, logic systems and business ma-
chines. Molded parts are glass-filled
diallyphthalate for higher arc resist-
ance. The new 1310 series relay is
available ac or dc, plug-in or quick-
disconnect, 6 to 115 Vac and 6 to 110
Vdc. Contact rating is 3 amps at 30
Vdc or 115 Vac resistive. Expected life
is in excess of 100 million operations
dc, 50 million ac. Guardian Electric
Mfg. Co., Chicago, Ill.

Circle No. 220 on Inquiry Card.
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Our standard alphanumeric Lister/Printers and Data Loggers
are available in from four—
which have output rates as high as forty lines per second.
Moreover, data can be listed vertically or horizontally along
the length of the paper. We call that versatility.

Di/An Controls, Inc.

944 Dorchester Avenue, Boston, Massachusetts 02125, Phone: (617) 288-7700, TWX: 710-333-0174

to thirty two-column models,

Ticket [Printers and Terminals

Now Operating OLRT

" Di/An is the first to offer terminals for on-site
printing of tickets and reservations. The
keyboard talks to the computer —
the computer talks back via the
ticket printer. For AIRLINES,

THEATERS, SPORTS EVENTS
— more to come.
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Would you like to process ybur present
data on a computer or read it out to
a page printer?

M The series 100 will accept BCD data from your

present data source (DVM, counter, timer, etc.)
and present it in computer-compatible form to
drive such readout devices as teletype, magnetic
tape recorders, paper tape punches, and card
punches.

- LY L
anHSItInn B The series 100 is versatile — it will accept a

wide range of BCD voltage levels and codes and,
in addition, the readout device requires no modi-
fication whatever.

M Standard models accept data from four 6-digit
devices for a total of 24 digits. Any model can be
expanded to 24 devices for a total of 144 digits.

M Even if you're just looking for a printout and
don’t intend to process your data on a computer,
the series 100 can still help you. For instance,
the cost of our teletype interface and the teletype
itself is approximately $2,000. This is less than
the cost of some printers, and with the teletype
you not only get the printout but a punched papet
tape as well. This tape is easily stored and may
be fed into the teletype reader at some later date
to obtain a second printout of data. Unlike a
printer, the series 100 has no severe restrictions
on the number of data sources.

The series 100 prices start at $1,000

Write or call today
for full information or a quotation

-

68 HIGHWAY 31 [

DIGITAL AUTOMATION CO,, INC.
PENNINGTON, NEW JERSEY 08534 | TELEPHONE: (609) 737-0300

~
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IC LOGIC COUNTERS

A BCD single card 4-digit decade
counter/Nixie™ driver combination,
designated part number 790-2204-01
provides output drivers capable of driv-
ing most cold cathode display tubes.
The decade counter can operate at
speeds of 26MHz. A logic card with
4, 3, 2 or 1 digit is available. Cambridge
Thermionic Corp., Cambridge, Mass.
See at WESCON Booth 228.

Circle No. 267 on Inquiry Gard.

INTEGRATED CIRCUIT TESTER

The Model 718 is a low cost, efficient
instrument for manual testing of in-
tegrated circuits. Five separate power
supplies provide the forcing functions
to test a wide variety of circuit types in-.
cluding RTL, DTL, TTL, and MECL.
Test connections and metering are
made through a flexible programming
matrix and convenient lever switches
which speed testing and reduce the pos-
sibility of error. A built in square wave
generator provides dynamic inputs up
to 10 MHz.

Model 718 was primarily designed
for engineering analysis, however, it
can be utilized for incoming inspection
and quality control. It measures and
displays with three decimal readout all
the important dc parameters of inte-
grated circuits. All controls and indi-
cators are clearly readable on a sloping
front panel, designed to provide a con-
venient working surface and to prevent
operator fatigue. The instrument is
packaged in a sturdy, lightweight metal
cabinet. Microdyne Instruments, Inc.,
Waltham, Mass. See at WESCON Booth
3156.

Circle No. 270 on Inquiry Gard.




SEMICONDUCTOR TEST SYSTEM

The Model 700 automatic semicon-
ductor test system can perform all
transistor dc and pulsed breakdown
tests to 1A as well as leakage and
forward conduction tests on diodes.
The system uses plug-in test modules
which can be programmed for up to
12 tests, all performed sequentially at
the rate of approximately 12 per
second. Programming of bias condi-
tions, test limits and circuit modes 1s
set in by means of controls on the
front of each test module. Bin com-
puter programming is by pushbutton
matrix. Once programming is set,
doors to the test module compartment
are shut, and an unskilled operator
may take over the routine performance
of the testing and sorting devices.
Testing may be programmed as Go/
No-Go, or to classify devices into bin
categorles from 1 to 9 plus a zero or
“reject” category. Bin selection is in-
dicated by visual numeric readout. The
Birtcher Corporation/Instrument Di-
vision, Monterey Park, Calif. See at
WESCON Booths 1920-1922.

Circle No. 291 on Inquiry Card.

DIGITAL TAPE RECORDERS

A family of high performance incre-
mental and synchronous digital mag-
netic tape recorders available either
with 814 inch or 1014 inch reels, utilize
a single capstan velocity servo system.
A number of write and/or read com-
binations are available. The similarity
of design for incremental and synchon-
ous units makes possible the unique
hybrid Incremental Write /Synchronous
Read model. Thus, a compact single
digital magnetic tape unit can accept
random data from sources such as key-
boards, transmission lines, digital volt-
meters, counters, converters, or auto-
matic test systems, and can then read
the prepared tape at speed up to 25 ips
into a digital computer.

The incremental tape units operate
at rates of 1000, 700, 500, and 350 char-
acters a second at densities of 800, 556,
and 2000 bits per inch. Synchronous
models can be ordered at any single
speed from 1 ips to 25 ips at densities
of 800, 556, and bits per inch. Periph-
eral Equipment Corp., Chatsworth,
Calif. See at WESCON Booth 2323.

Circle No. 258 on Inquiry Gard.

PRECISION RESISTANCE
NETWORKS

A series of precision resistance net-
works with fast rise time and a close
temperature coefficient match (1 PPM)
are miniaturized, hermetically sealed
and available in a variety of configura-
tions. These encapsulated plug-in net-
works are capable of providing peak
performance in ac parameters, voltage
division, accuracy vs. temperature, t.c.
tracking, and long-term stability.

Specification features include: nomi-
nal resistance tolerances to =.005%,
(dc), resistance ratio tolerances as close
as .0019, (dc), long term resistance
stability of +.0029, per year, low re-
actances to provide rise times as low
as 50 ns, and temperature coeflicients
of resistors that track as close as
lppm/°C from —55° to 125°C. De-

signed to meet all MIL-Specs and with-
stand the most severe environmental
conditions, the networks offer a broad
range of applications, such as ac re-
sistance networks, matched sets, sum-
ming networks, RC networks, binary
resistive networks and A to D con-
verters. Reon Resistor Corp., Yonkers,
N. Y.

Circle No. 286 on Inquiry Card.

HOT MOLDED TRIMMER

Single-turn trimmers for printed cir-
cuit board applications designated
Type Y, will fit the commonly used
34” space between stacked printed cir-
cuit boards. This adjustable resistor
features a solid hot-molded resistance
element and a molded carbon brush
for long life and reliable performance.
Operation is exceptionally smooth, and
no abrupt changes occur during setting.
The enclosure is splashproof and dust-
tight, and the metal case is isolated.
to prevent accidental grounding.

The trimmer is rated 14 watt at
70°C and available in resistance values
from 100 ohms to 5.0 megohms with
tolerances of *=10%, or =+209,. Stan-
dard and special tapers are available.
Allen-Bradley Co., Milwaukee, Wis.
See at WESCON Booths 428-430.

Circle No. 287 on Inquiry Card.

~tromc iunchon .

_handle comp
igitran pior eered the humb

THE DIGITRAN COMPANY
Subsidiary of Becton, Dxckmson and Company [E5]
8558 Arroyo Pkwy /Pasadena Calif. 91105
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Astrosystems Inc.

Advanced Instrumentation

Synchro-to-Digital Converters

A simple, reliable, accurate method of
high resolution conversion with resolution
and accuracy to 18 hits. Available with
straight binary code or BCD code outputs.
Ideally suited for use as an interface be-
tween analog pickoffs and digital com-
puters or off-line equipment.

Digital-to-Synchro Converters
Digital-to-AC Analog Converters

ASI Converters accept and register digital
angles in binary or BCD code and convert
these inputs to the equivalent synchro
or resolver voltages. Digital-to-Analog AC
models convert digital input information
to linear AC output signals.

Single-speed resolution and accuracies
are available up to 18 bits.

Miniature
Solid-State
Airborne Units

All solid-state con-
verters featuring
high density pack-
aging and ultra-reli-
ability. Available as:
Digital-to-Synchra
Converters; Synchro-to-Digital Converters;
Digital-to-AC Analog Converters; AC
Analog-to-Digital Converters.

Astrosystems Inc.
Advanced Instrumentation

6 Nevada Drive, New Hyde Park,
New York 11040 * (516) 328-1600

See us at WESCON booth 1406
CIRCLE NO. 46 ON INQUIRY CARD
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DUAL PURPOSE DATASET

The ADC 300 originate/answer acous-
tic data coupler meets the need of the
user of computer time-sharing to com-
municate in the “originate’” mode with
a time-sharing computer from a re-
mote location over ordinary phone
lines and also in the “answering” mode
with other terminals. In terminal-to-
terminal communication, one of the
terminals must be in “originate” and
the other in “answering” mode.

During the day, the user.can, in
“originate” mode, dial up the comput-
er. Information can also be punched
out on tape during the day in an off-
line mode and transmitted over phone
lines to the computer or to another
terminal at low rates in the evening.
In full duplex operation, punched
tape or keyboard information can be
transmitted in both directions simul-
taneously, thus halving telephone
charges. Its data rate is 300 BAUD.
Anderson Jacobson, Inc., Mountain
View, Calif.

Circle No. 230 on Inquiry Card.

PRECISION RESISTORS

PW4 precision power resistors achieve
high power rating in small size without
need for expensive special material
cores. Volumetric efficiency of the re-
sistors is 266 watts/cu. inch. They
have extended resistance ranges and
the line covers 1.5 W thru 125 W
+19, standard tolerance down to
+.19,. Maximum resistance is 775K
ohms, and minimum resistance .3 ohm.
The resistors have a temperature co-
efficient of +=20PPM/°C, and are suit-
able for general use or applications
involving voltage division where pre-
cise ratios must be maintained under
load. Resistance Products Co., Harris-
burg, Pa.

Circle No. 218 on Inquiry Card.

P.C. EDGE CONNECTOR

- A 48-contact, double readout printed
circuit edge connector has been de-
signed to provide high reliability con-
nections under humid conditions in a
salt atmosphere. Special heat-treated
and gold-plated berylium-copper con-
tacts are used in this product for re-
sistance to severe environments and for
added strength. The contact design
provides for very low insertion forces
and a larger than normal contact area.

This connector meets the material
and workmanship requirements of mil-
itary specification MIL-C-21097. Con-
tact tails are .025” square and are
spaced .125” apart. The two rows of
contact tails are .125” apart. Tails are
.716” long. The insulator body can be
provided either with or without a card
guide. It is also provided with molded-
in stainless steel bushings for a size 4-40
screw. Cinch Manufacturing Co., Elk
Grove Village, 111

Circle No. 212 on Inquiry Gard.

MAGNETIC CORE MEMORY

The Model DC-51 magnetic core mem-
ory, measuring 714” by 1414”7, is a
214 D, half cycle random access mem-
ory utilizing wide temperature range,
50 mil lithium cores. The cores, address
and data drive circuits, sense circuits
and timing and control logic are
mounted as a single printed circuit
package. Address and data registers
are optional and are contained on an
additional printed circuit board.

The unit was designed for applica-
tions requiring inexpensive, non-vola-
tile storage such as CRT Display re-
fresh, data transmission buffering, and
data terminals. The maximum capacity
available is 512 x 9 or 256 x 18. Data-
craft Corp., Ft. Lauderdale, Fla.

Gircle No. 227 on Inquiry Card.
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DIGITAL CLOCK

The Model 3100 Digital Clock is de-
signed for use as an independent
precision time source which provides a
visual and electrical indication of time
of day or elapsed time. Nixie dis-
plays provide a visual indication of
hours, minutes and seconds with con-
trols available for manually advancing
the count of each individual display.
A manual reset switch allows all dis-
plays to be reset to zero. A hold con-
trol allows the operator to stop the
counting sequence and the displays
will retain the last reading.

Delta-T Engineering Co., Sarasota,
Fla.

Circle No. 288 on Inquiry Card.

INCREMENTAL TAPE RECORDERS

Series 1300 incremental tape re-
corders permit recording of asynchron-
ous data at rates from 0-300 char/sec
to 0-1200 char/sec. Other specifications
include a packing density of 200, 556
or 800 BPI and 7 or 9 tracks. All of
the requirements necessary to assure
compatibility with the IBM 360 com-
puter are provided, including parity,
skew, IR gap characters (IRCC and
CRCC, IR gap spacing, beginning of
tape (load point), erasing and end of
file generation. The recorders are de-
signed for 19” rack mounting and are
1214” high by 16” deep. They weigh
40 1bs. Digi-Data Corp., Bladensburg,
Maryland.

Circle No. 290 on Inquiry Card.

NEON INDICATOR LIGHTS

A series of permanent mounted neon
indicator lights designated as the E-Lite
Series, with and without built-in re-
sistors and including a special version
of RFI shielded models, has been de-
signed to meet applicable requirements
of MIL-L-3661. Rugged and simple to
install, they have aluminum cases with
either a black or clear anodized finish,
high dielectric insulation and two pin
plated turret terminals. Lenses are
available in a choice of five colors
and a variety of shapes for display re-
quirements. Two basic types are avail-
able — The EG group which has only
a neon lamp, and the ER group which
has a neon lamp and a series resistor
packaged within the unit. Eldema,
Compton, Calif.

Circle No. 285 on Inquiry Card.

Pain Reliever

CINCH-ORAPHIK

PIVISION OF UNITEO.CARR

Cinch-Graphik printed circuits are a sure cure for pack-
aging and production headaches. They are exactingly
manufactured by the world’s most experienced printed
circuit craftsmen to insure specification compliance, uni-
form assembly and dependable operation...every time.
Caution: Cinch-Graphik’s.formula of CARE, SKILL and
EQUIPMENT is often habit forming.

CINCH-GRAPHIK

DIVISION OF UNITED-CARR

MEMBER

Lomd" " 200 South Turnbull Canyon Road, City of Industry (Los Angeles), Calif. 31744 « Phone (213) ED 3-1201. Sales
"‘m&”‘gE offices in 33 principal cities throughout the United States, Great Britain, Canada, Australia and West Germany,
!mm

CONSISTING OF CINCH MAKUFACTURING COMPANY, CINCH-GRAPHIX, CINCH-MONAONOCK, CINCH-KULINE, UCINITE (ELECTRONICS) AND PLAXIAL CABLE DEPT:
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Every little
“hit” counts

in a
portable
dataset

Errors in data communication are
expensive to correct. You can't af-
ford portable datasets that don't
provide reliability comparable to
fixed line equipment.

Reliability is what you get with an
ADC 260 Acoustic Data Coupler.

The ADC 260 offers portability,
too. No longer need your remote
terminal be “chained” to one loca-
tion. Complete portable Teletype
terminals provided.

It can be used interchangeably
with Teletypes or any teleprinter
which can interface with a Bell
103-A dataset.

Write for details.

ANDERSON JACOBSON, INC.

2235 Mora Dr.,
Mountain View, Calif. 94040
Telephone (415) 968-2400

CIRCLE NO. 49 ON INQUIRY CARD

NEW PRODUCTS

DIP HEADER

DIP headers with terminations suit-
able for solderless wrapping or for wave
soldering, accept dual in-line packages
with round or flat leads from .015” to
.023”. The headers are available loose
(for eyelet or screw mounting) or
mounted on double-sided printed cir-
cuit boards. The solderless wrap posts
are positioned to tolerances compatible
with automatic machine wiring. The
glass-filled nylon headers are available
in black and white.

In addition to the contact protection
provided by the closed entry design of
the housing, the one-piece phosphor
bronze contacts have an anti-overstress
feature. Available in three lengths (for
soldering into multi-layer boards and
for two and three level wrapping), the
.025” square terminations are “U” or

GRAPHIC DISPLAY TERMINAL

ARDS (Advanced Remote Display
Station) a self-contained, desk-top con-
sole containing a keyboard, vector gen-
erator, symbol generator and scope, is
capable of displaying over 4000 sym-
bols or an equivalent amount of graphic
data in precise detail. Yet all informa-
tion presented is absolutely free of
flicker or drift. ARDS is able to achieve
this by use of a direct-view storage
CRT.

ARDS is designed to communicate
with any computer over a standard tel-
ephone line. Its low cost and simplicity
make it ideal for the time-sharing en-
vironment. A very important feature
of the unit is its ability to display to
the user line drawings on its CRT. The
user may generate these drawings him-
self for input to the computer or the
computer may generate them in re-
sponse to a request for information.
In addition, text may be displayed con-
currently with the drawings, put on the
screen either by the computer or by
the user with a keyboard. Computer
Displays Inc., Waltham, Mass.

Circle No. 228 on Inquiry Card.

channel shaped. Designed in accord-
ance with MIL-STD-1130, this four-cor-
ner channel shaped post of spring hard-
ness delivers unusual advantages for
wrapped terminations. The contact
post plating is hard gold-over-nickel,
but tin plating is optional. Other fea-
tures include the availability of bridg-
ing contacts which make direct contact
between a post and printed circuitry on
the front or back panel. AMP Inc,
Harrisburg, Pa.

Circle No. 216 on Inquiry Gard.

MODULAR POWER SUPPLIES

The EE series power supply offers
the highest power available in a half-
rack module, up to 150V (at 22A) with
current up to 33A (at 3V). A rack
adapter, Model LRA-7, designed for
use with the EE package, mounts up to
two EE modules, or up to eight smaller
LM-“A” or LM-"B” modules. The
LM-EE power package is allsilicon,
programmable, and convection-cooled.
There is no heat sinking or forced air
required, giving greater mounting flex-
ibility. The unit meets military spe-
cifications. Specifications are as fol-
lows: line regulation — 0.05%, + 4mV;
0.01%, 4 1.0mV optionally; load regula-
tion.—0.039, + 3mV; ripple and
noise — ImV RMS, 3mV p-p (0.5mV,
1.bmV p-p optionally); temperature co-
efficient — 0.039%,/°C (0.01%,°C option-
ally); ac input, line —105-132 VAC,
45-440 Hz; input power — 750 watts;
ambient operating temperature: —20°
to 470°C. Lambda Electronics Corp.,
Melville, N.Y. See at WESCON Booths
401-402.

Circle No. 229 on Inquiry Card.
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MILLIVOLTS D.C.

FOUR DIGIT PANEL METER

The Model 1280 digital panel meter,
designed with a full four nines pres-
entation, is a true, four digit panel
with extremely high accuracy and solid
state reliability. It. is available in a
choice of ten voltage and current
ranges, from 100 MV and 10 ga up.

Other features are: accuracy—0.059,
F.S. =+1 digit; resolution—1 part in
10,000 (10 »V on 100 mv Range): sam-
ple rate — 1 per second; BCD ] 1-2-4-8
(4 decades); overrange — 209, approx.
and stability — short term 8 hours—
0.059, or less after 15 hour warm-up.

Weight is approx. 3 Ibs. and dimen-
sions — Front, 3%¢” X 414" X 114"
Case (behind panel), 41%¢” X 614" X
414”. Weston Instruments Div., Wes-
ton Instruments, Inc., Newark, N.J.
See at WESCON Booths 2101-2105.

Gircle No. 273 on Inquiry Card.

DIGITAL DATA SIMULATOR

The compact Model 912 digital data
simulator programs 960 bits of binary
information at the front panel, using
320 tiny octal-weighted programing
pins. 960 serial bits can be clocked out
at rates to 10 MHz. In the parallel
mode, up to eighty 12 bits parallel
words can be outputed at clock rates
up to 5 MHz.

One of the most important applica-
tions of the unit is the simulation of
computer words. Up to 12 parallel out-
puts can be generated with a single
simulator. To simulate larger parallel
words, such as 18 or 24 bits, additional
simulators can be synchronized in a
masterslave configuration. Other ap-
plications - include: Checking and/or
programing 7 and 9 track magnetic tape
units; programing punched tape per-
forators; and checking IC shift registers
where a large number of bits at high
clock rates are needed. SRC Div., Mox-
on Electronics, Los Angeles, Calif. See
at WESCON Booth 1914.

Gircle No. 269 on Inquiry Card.

Improve your system reliability
by installing GE photoelectric
tape readers

PTR80 (Shown Below) and 90 Series:
—high performance readers designed for
speeds up to 1000 characters per second.
—reflected light reading technique
eliminates problems of variation in tape
opacity and permits reading of both
punched and printed tapes.

PTR60(Shown Above)and 70 Series:
-—reliable, compact, ‘‘through-
the-tape'’ Readers of field-

proven design.

—choice of reading speeds up to
500 characters per second.

SEnERaL Y eLectaie

Install them and forget them. GE
photoelectric tape readers give lasting
service with minimum maintenance.
Features include:

B no electrical adjustments

H unidirectional or bidirectional

M simple, complete controls

H all solid state components

W tape handlers available for entire
reader line

Numerous options are offered to meet

your special requirements. Mail today

GENERAL @3 ELECTRIC

operatiop for full details. 837-04A
I Mail to Mr. R. S. Holmes, Printer.Reader Bus iness Section, |
. R. S. es, Printer-Reader Business Section, :
| General Electric Co., 511 North Broad St., Philadelphia, Pa. 19123 - Information
I NAME Systems
} ADDRESS
Printer-Reader
| COMPANY Business Section
= cITY STATE ZIP
|
|
L

CIRCUIT
DESIGN

The strictly realistic
art of circuit design
relates directly to
our projects in iner-
tial guidance and
digital computer sys-
tems. If you have
fine-line experience
in the design and de-
velopment of micro-
electronic circuits
for servo, analog and
digital applications,
please write Mr.
Jim Anderson.

— An equal opportunity
employer M/F —

LITTON INDUSTRIES, Guidance & Control Systems Division
5500 Canoga Avenue, Woodland Hills, California

CIRCLE NO. 900 ON INQUIRY CARD
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NEW PRODUCTS

THIN FILM SHIFT REGISTER

The Model 1024S-1 DTPL magnetic
thin film shift register is designed to
satisfy the non-volatile storage require-

ments in data transmission and peri- -

pheral data processing systems. It has
a serial storage capacity of 1024 bits
operating at bit rates from 0 to 50 KH,,
requires from 0.5 to 5 watts of power
depending upon the bit rate and duty-
cycle and includes shifting and input/
output electronics. The shift register
can be organized for various serial /par-
allel input/output applications.
Other features of the unit are: asyn-
chronous operation; radiation and
shock resistance; modular construction;
flexible organization; DTL or TTL in-
terface; high storage density; small size
and low cost. Electronics Div., Labora-
tory For Electronics, Inc., Boston, Mass.

Circle No. 262 on Inquiry Card.

LOGIC CARD TESTER

The Model 872 monilogic card tester
has been designed to test logic cards at
high speeds, typically 15 seconds per
card. The tester internally generates
more than forty different combinations
of pulses, logic levels and voltages to
provide the means for performing func-
tional, dynamic tests on all standard
MONILOGIC TTL and DTL cards,
some linear and certain types of relay
cards.

The unit is used in conjunction with
a cathode ray oscilloscope. Thus, all
primary power for a complete set-up is
110 V, 60 Hz. Available to the user is
a test procedure for each standard DTL
and TTL MONILOGIC card. The
test procedures include oscilloscope test
patterns which permit rapid visual an-
alysis of the card performance while in
operation.  Monitor Systems, Fort
Washington, Pa.

Circle No. 240 on Inquiry Gard.

MINIATURE LADDER SWITCH

A minijature thick-film ladder switch
Model 841 —is designed for use in
digital to analog conversion systems.
The switch is compatible with the
Model 811 high-speed ladder network
and offers four switching sections, each
using two bipolar transistors. Switch
offsets of 0 to 2 mV and resistance of
4 (%2) ohms make the unit compatible
with -12-bit operation. Rise and fall
time is typically 200 ns, and load range
is 0 to 5 mA. The unit can be actuated
by standard RTL, DTL, or TTL in-
puts. Operating temperature range is
—55° to 4-125°C.

An unusual feature of the switch is
its independence of reference voltage.
Plus-and-ground, minus-and-ground, or
plus-and-minus arrangements may be
used without degradation of specifica-
tions. Helipot Div., Beckman Instru-
ments Inc.,, Fullerton, Calif. See at
WESCON Booth 2317.

Gircle No. 214 on Inquiry Card.

(lllus. approx. actual size)

507-3918-1471-600

508-8738-504 Holder
w/ 507-3918-1471-600 cartridge .
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Ultra-miniature Datalites—with Neon or In-
candescent light sources, give you greater de-
sign flexibility. .. and save you needed space.

e Space-saving: Datalites mount in 3/8”
clearance hole; can be mounted as close
as 1/2” center-to-center; are perfect for
computer, data processing and automation
applications.

o Greater design flexibility: Dialco Datalites

Do it today!

Foremost Manufacturer of Indicator Lights

DIALIGHTCORPORATION

60 STEWART AVE., BROOKLYN, N.Y. 11237

CIRCLE NO. 51 ON INQUIRY CARD

o Complete data: Ask for our new 12 page catalog.
Contains ordering information, drawings and all
necessary data to design a space-saving display!

SAMPLES ON REQUEST—AT ONCE—NO CHARGE

DT LIRS

SPACE SAVING INDICATOR LIGHTS!

For Computer, Data Processing & Automation Applications

are offered in a wide range of lens shapes,
colors and finishes—and too—permit the
choice of up to seven lens colors; legend
markings may be hot-stamped or engraved
in “positive” or “reverse” presentations
for even greater flexibility.

Prompt delivery: We offer the widest selec-
tion obtainable—all designed and built to
Dialco’s usual high reliability standards...
and they are available off the shelf!

DIALCO

AREA CODE 212 497-7600
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D-TO-A CONVERSION SYSTEMS

Y-Series multichannel digital-to-analog converters are de-
signed explicitly for incorporation into hybrid data systems.
The interface is easily adapted to a wide variety of standard
computers, with isolation between analog and digital signal
domains. The systems are structured to include data dis-
tributors (including the interface to the digital computer as
well as address logic and transfer control), digital-to-analog
converters and/or multiplying digital-to-analog converters.
An internal DAC reference power supply that can be slaved
to the overall system reference and power system elements
available include inversion amplifiers to complement multi-
plying DAC inputs and permit four-quadrant multiplying, a
Control Panel for off-line system test and manual control,
and system racks.

Y-Series DAC systems are characterized by their fully in-
tegrating system design and include the following perform-
ance features: flexible addressing structure for up to 128
channels; single or double buffered input channels; 8, 10, 12,
or 15-bit data inputs, in any combination; various output
options up to =100V; and 500 kHz data transfer rate. Adage,
Inc, Boston, Mass. See at WESCON Booth 1307.

Circle No. 239 on Inquiry Card.

SAMPLING VOLTMETER

Model 215 uses average rather than peak detection to
minimize effects of noise. It will measure the average value
of ac signal in 100 s, sample and hold.circuitry, provide dc
outputs for analog and digital data handling systems, with
up to 2000 samples per second possible. Other features:
Measures CW, gated CW or single tone burst; provision for
internal sampling delay to avoid measurements during sig-
nal transients; direct panel meter readout and dc outputs;
compatible with commercially available oscilloscope probes.

Specifications include: Signal frequency range — 100 Hz
to lmH; Sampling times — 100 microseconds to 10 ms, 1

cycle minimum, Signal input impedance — approximately 1

megohm, Input signal levels — Full scale ranges of 0.0, 0.25,
0.5, 1, 2.5 and 5 volts rms. (up to 5,000 V and 100 A with
probes. Input circuit configurations, — Single ended or
differential. Accuracy — *£29%, of reading =*+14,%FS for
single ended input, Sample delay — for eliminating noise or
transient effects, and Sample and hold facility — Output
hold circuit is transferred to each computed level after
sampling and computation. No “‘discharge” and “reset” ac-
tion in output signal. Dranetz Engineering Laboratories,
Inc., Plainfield, N.]J.

Circle No. 238 on Inquiry Card.

DC MOTOR

A .8 HP dc permanent magnet motor, which will deliver
its rated continuous output at any speed selected in the
range of 4,400 to 10,000 rpm, is available in 2 wide range of
configurations depending upon individual user specifica-
tions.

The Type 8100 dc permanent magnet motor, on a 314-
inch diameter frame, also features speeds up to 13,000 rpm
with reduced life, and with speeds down to 2,000 rpm at
reduced output power. For intermittent duty, outputs up
to 1.2 HP can be obtained from the .3 HP motor.

The motor is designed for industrial and aerospace appli-
cations requiring a precision lightweight DC motor in con-
formity with applicable portions of MIL-M-8609

Totally enclosed construction is provided by the preci-
sion-machined steel housing. Weight is 5 Ibs. maximum, but
can be less depending on the configuration chosen. Standard
mounting is with pilot and four tapped holes in end bell.
Servo or other special mounts are also available. Diehl Divi-
sion, The Singer Co., Los Angeles, California.

Circle No. 215 on Inquiry Card.

SUBMINIATURE 55

SPDT | Designed to meet the highest standards
of reliability, C&K's quality subminiature
DPDT | toggle switches combine maximum

performance with small size! They feature
rugged construction, simple mounting,
excellent appearance, and long,
trouble-free operation!

3PDT
4pPDT

A competitively-priced, made-in-America product. Write for literature today!

g quality electro-mechanical products

103 Morse Street, Watertown, Massachusetts 02172
Telephone: 617 926-0800

COMPONENTS, INC.

Ce&K also menufactures a quality line of magnetic code converters, timers and logic elements.

CIRCLE NO. 52 ON INQUIRY ‘CARD

COMPACT

NUMERIG
READOUTS

AT REASONABLE. PRICES

New ultra-miniature model is added to
Alco’s expanded series. Both types display
0-9 numerals by illuminating miniature
lamps. Combination of lamps can be con-
trolled with a matrix circuit (not supplied).
Decimal points can be used as colon when
2 units are placed together. Indicator pro-
vides high illumination with a low voltage
and current. 6 & 12V.

ALLD SEmase

LAWRENCE. MASSACHUSETTS

KNURLED KNOBS

High lustre anodized finish is available in
these new machined aluminum styles:
Straight or Diamond Shaped, or 2-Tone
Knurl. Colors: natural aluminum, black
anodized. 2-Tone has your choice of black-
or natural on top.

® Superior appearance

. I,

® Expensive styling L g

A L : u *ELECTRONIC

PRDDUCTS,INC.
LAWRENCE. MASSACHUSETTS
CIRCLE NO. 54 ON INQUIRY CARD
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NEWS from GAST

8%”/"‘\ 33%"

Ik’———

1.0 ¢fm
air flow

A compact OEM package for
oil-free vacuum or pressure

Here's 1 cfm capacity that requires little space. Oil-free air delivery.
Lubrication never needed! Carbon vanes lubricate and adjust them-
selves to maintain peak efficiency. Pump is corrosion-resistance
treated. Motor is 1/15 hp, 115v, with internal cooling fan. Ball bearings
grease-sealed for life. Quality built, easy to service. M Vacuum to 15"
Hg continuous, 20” intermittent. Pressure to 10 psig. For business, data
processing, lab and medical equipment; fluidic and other control uses
— investigate Mode! 1031. M Write for Bulletin 50-320.

Gast Manufacturing Corporation

P.0. Box 117, Benton Harbor, Mich. 49022

CIRCLE NO. 55 ON INQUIRY CARD

38 RECOGNIZED¥*
RFI FILTERS

FOR DATA PROCESSING EQUIPMENT

* Recognized under the Component Program
of Underwriters’ Laboratories, Inc.

Save Time!
Save Money!
Speed Production!

Hopkins’ unmatched selection of 38 RFI filters
save time and money in design and manufac-
ture of data processing equipment...because
they are already included as RECOGNIZED
components. O These off-the-shelf filters are
available from 1 to 75 amps. Wide selection of
case styles...tubular, rectangular, and bathtub.

Write today for Data-Log 113.

] # EHOPKINS

Engineering Company

A Subsidiary of Maxson Electronics Corporation

12900 Foothill Blvd., San Fernando, Calif. 91342 y

CIRCLE NO. 56 ON INQUIRY CARD
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NEW PRODUCTS

MOS-FET NULL DETECTOR

The 2437 null detector is designed as a ““drop-in” detector
for use with custom-built instrumentation. It features an
advanced solid-state circuit, large easy-to-read meter, and all
models can be specified for either battery or line operation.

A MOS-FET input chopper is used in the 2437 -detector
which results in an exceptionally stable zero and low noise
... less than 0.5 £V noise peak-to-peak at 50,000 ohms source
resistance. Zero drift is less than 1.0 »V per hour, non-
cumulative, after warm up.

Sensitivity is better than 1.0 uV per division all the
way to 50,000 ohms source resistance. Below 5000 ohms,
sensitivity is greater than 0.5 xV per division. The sensitiv-
ity control is continuously adjustable permitting sensitivity
to be reduced by a factor of 100 to 1, if desired. Leeds &
Northrop Co., Philadelphia, Pa. See at WESCON Booth
1830.

Circle No. 276 on Inquiry Card.

MULTIMETER

A unique feature of the PM-2400 multimeter is its ability
to sense, thru the use of logic circuits, “dc (either polarity)
or ac” inputs without the need for switching. Another
unique feature is its ability to always read upscale. The
solid state, multimeter operates 1000 hours on one set of
batteries. Ideal for laboratory and production lines, it is
self-calibrating and provides 42 direct reading ranges with
long, high-resolution scales. Offering unprecedented sensi-
tivity and high accuracy, it automatically measures Current
(ac and dc) from 1 u A fs. (20 n/A/division) to 3A fs.,
Voltage (ac and dc) from 100 mV f.s. (2 mV/division) to 1K
Vi.s. and Resistance from 0.5 ohms to 50 megohms. Philips
Electronic Instruments, Div. of PEPI Corp., Mount Vernon,
NY.

Circle No. 241 on Inquiry Card.

DIGITAL MULTIMETER

The Type MM110 digital multimeter functions as an
integrating digital instrument with facilities for dc voltage,
current and resistance measurement. An optional plug-in
converter card provides ac voltage and current measurement
at frequencies between 25 Hz and 25 KHz. The multimeter
provides ac and dc voltage measurement up to 2000V ac, dc
current up to 2 amps and dc resistance up to 2 megohms.
Each of these five functions is covered in five basic ranges
(giving a total of 25 ranges) and a divide-by-two and divide-
by-four facility provides an additional 50 ranges.

Accuracy of dc voltage measurement is 0.059, of indica-
tion #+0.05%, of fullrange value. Input impedance on the
lower dc voltage ranges is greater than 1000 megohms and
resolution on the lowest voltage ranges is 100 V. The
divide-by-two and divide-by-four “facility provides full scale
accuracy at a half and a quarter full scale, effectively increas-
ing the resolution on the lowest voltage range to 25 micro-
volts. The ac converter card enables the unit to provide the
same facilities for ac measurement as for dc, with an overall
accuracy for voltage measurements of 0.29, of indication

.%0.19, of full range value. Whittaker Corp., Gencom Div.,

Plainview, L.I., N.Y. See at WESCON Booths 1519-1520.
Gircle No. 277 on Inquiry Card.
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IMPEDANCE-COMPARISON BRIDGE

The GS 1681 is a fully automatic, all-solid-state compari-
son bridge which is direct-reading in impedance magnitude
and phase angle. It provides a BCD output representing
the impedance of any R, L or C to *0.0059, in 14 second.
It can be used in either of two ways. As a manually-oper-
ated device, the self-balancing bridge can be used by even
relatively unskilled personnel for routine comparison meas-
urements. Or it can form the nucleus of a high-speed, fully
automated measuring system. Measured data are presented
in both visual digital in-line form with decimal point and
measurement units indicated and in 10-digit BCD, 1-2-4-2
coded form for printers and other ancillary equipment. The
1681 will measure impedance-magnitude differences as great
as 1009%,. Phase angle differences up to 1 radian can be
measured over a /Z/ range of 2 to 20 megohms. Compari-
sons can be made to an accuracy of 40.005%, with 0.0019,
resolution. General Radio Co., West Concord, Mass. See
at WESCON Booths 1613-1616.

Circle No. 236 on Inquiry Card.

TAPE READERS/REELERS

PTR-60, 70 and 80/90 series photoelectric tape readers
and compatible RS series tape reelers are designed for digi-
tal data handling communications, numerical control, pho-
totypesetting, and other tape programmed systems. The
complete product line offers reading capabilities up to
1,000 characters per second (cps). PTR-60 series readers
feaure both unidirectional and bi-directional models oper-
ating at speeds to 125 cps. PTR-70 series operates at speeds
up to 500 cps. Both are through-the-tape readers. The high-
performance PTR-80/90 series utilizes a reflected light prin-
ciple of reliability in reading any punched tape at speeds up
to 1,000 cps. Printer-Reader Business Section, General Elec-
tric Co., Philadelphia, Pa. See at WESCON Booths 451-460,
Unit “E.”

Circle No. 251 on Inquiry Card.

SWITCHES/MATCHING INDICATOR LIGHTS

Momentary action switches (N.O., N.C. or two circuit)
and alternate action switches (S.P.D.T. or two circuit) with
matching indicator lights are available with snap-in mount-
ing feature. No tools are required for panel mounting —
and down-time is reduced to a minimum. Switches and in-
dicators can be used with new low-profile push button caps.
Rectangular caps require the same mounting hole needed
for most 4-lamp displays.

These new caps, 54” round .or square and 34” X 1” rec-
tangular, have 34¢” front-of-panel projection. Caps provide
fingertip grip for ease of removal. 54" caps are offered in
a full range of translucent colors, with or without engrave
and fill legends.

34” X 17 rectangular caps can be furnished in a full
range of translucent colors; or with clear face with reverse
engraving for “positive” reading legends; or with clear face
and underlying film disc for “negative” or “positive” read-
ing legends. Caps with hidden legends (visible only when
caps are illuminated) can also be obtained. Dialight Corp.,
Brooklyn, N.Y. See at WESCON Booths 143-144.

Gircle No. 255 on Inquiry Card.

Something to
shout about !

1, 2, 3 and 4 poles!

Our four new momentary snap action
subminiature pushbutton switches with

gold contacts. They're rugged! Long-lasting!.
Have simple-mounting construction!

And are immediately available with red,
black, or white molded nylon operating
caps!-For more information about our
exclamations, call or write:

@K COMPONENTS, INC.

103 Morse Street, Watertown, Mass. 02172
Tel: (617) 926-0800

dince upon a time a com-
puter terminal equipment manu-
facturer was told that MOS mem-
ories were less expensive than
Andersen Delay Line Memories,
so he designed them into his equip-
ment. He then found that in actu-
ality. MOS memories were much
more expensive than delay line
types, so he raised the price of his
computers. That was really grim.
Tired of fiction? Send for Ander-
sen Historical Literature. Ask for
Packet D-5 and guide to serial
memories.

ANDERSEN
LABORATORIES

1280 Blue Hills Avenue
Bloomfield, Conn. 06002
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LITERATURE

Digital-Voltmeters

Catalog 850, provides a complete
listing of a line of digital voltmeters
and DVM accessories. The spec-
trum of instruments ranges from
the medium-priced Model 4400 up
to the top-of-the-line Series 5700,
designed for the most exacting sys-
tems applications. The 32-page cata-
log provides an overview of the
state of the art in electronic instru-
mentation. Dana Laboratories, Inc.,
Irvine, Calif.

Circle No. 301 on Inquiry Card.

Reed Relays

This capability and specification
catalog covers complete perfor-
mance characteristics for 17 models
of magnetic reed relays. Also in-
cluded is information on quality
control procedures, reliability appli-
cations, electromagnetic and elec-
trostatic shielding, voltage and re-
sistance values over temperature
range, and special features availa-
ble. The catalog provides complete
ordering information and part
number explanation. Elec-Trol,
Inc., Saugus, Calif.

Circle No. 319 on Inquiry Card.

Digital Angle Readout

The data file No. 110, 4-page bro-
. chure describes applications and

specifications of the A603-5 digital
angle readout. The unit is com-
pletely electronic providing a sim-
ple, reliable and highly accurate
method of converting rotational
angles to visual and electrical digi-
tal formats. The brochure also de-
scribes a variety of special adapta-
tions and modifications available
such as multiplexing, angle limit
alarms, special readouts and multi-
speed inputs. Astrosystems, Inc.
New Hyde Park, N. Y.

Circl? No. 322 on Inquiry Card.
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Wiring Components

This 38-page catalog of wiring com-
ponents contains complete product
information on the STA-STRAP®
harness tying system, cabling tools
and accessories; PANDUCT® plas-
tic wiring duct; and spiral wrap-
ping. Also included are price sheets,
listing of nationwide sales repre-
sentatives, and a return card for use
in obtaining free product samples
and application assistance. Panduit
Corp., Tinley Park, Il

Circle No. 309 on Inquiry Card.

Ceramic Capacitors

A 10-page catalog covering micro-
miniature ceramic capacitors pro-
vides information on epoxy tubular,
epoxy rectangular, moulded, wafer
and chip'type ceramic capacitors.
Complete operating specifications
and temperature characteristic
curves are provided. Detailed charts
show unit dimensions for each ca-
pacitance offered in each series.
Complete ordering information and
a coded part numbering system is
illustrated. Southern Electronics
Corp., Burbank, Calif.

Circle No. 306 on Inquiry Card.

Lited Devices

Catalog, CM-1 describes lited hard-
ware devices designed for easy read-
ability and reference. The opening
pages discuss technical aspects of
subminiature and miniature lited
devices. The product pages that fol-
low begin with smaller assemblies,
such as those containing T-1 lamps,
and progress through T-1-34, T-2
and larger T-3-14 types. Lens end-

lite assemblies and beam emitters’

are illustrated. Also included is an
index which references applications
to product pages. Chicago Minia-
ture Lamp Works, Chicago, Ill.

Circle No. 316 on Inquiry Card.

Logic and Control Modules

A brochure entitled “Solid State
Control” describes a line of solid
state logic and control modules. It
depicts each module and points out
the unique features of the line in-
cluding: color coding according to
function, finger tip controls, logic
symbology printed on each module
face and compactness. A list of
solid state accessory equipment is
described. Lehigh Valley Elec-
tronics, Inc., Fogelsville, Pa.

Circle No. 318 on Inquiry Card.

2 2D Memory Arrays

Advantages of mass memory econ-
omy, high speed store capacity and
low system noise offered by 2 14D
memory arrays are discussed in this
4-page bulletin. Typical specifica-
tions of 5 different styles of 2 14D
memory stacks are tabulated by core
type and spacing, number of wires,
plane type, word and bit size, over-
all dimensions, cycle time speed,
special specifications and /or packag-
ing, and applications. Electronics
Div.)/ Memory Products, Indiana
General Corp., Keasbey, N. J.

Circle No. 305 on Inquiry Card.

Time-Sharing System

The SDS 945 time-sharing system
featuring interactive, conversational
service for up to 24 simultaneous
users, is described in a 12-page bro-
chure. Software for the system is
described, including the following
specialized program processors:
CAL, BASIC, FORTRAN II, Con-
versational FORTRAN, OQED,
TAP, and DDT. Also included are
the system’s hardware features and
potential applications. The stand-
ard peripheral units required in the
system are listed. Scientific Data
Systems, Santa Monica, Calif.

Circle No. 300 on Inquiry Card.
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Indicator Lights

A series of indicator lites for a
broad range of military, industrial
and commercial applications is de-
scribed in an illustrated, 4-page
catalog. Listed are specifications
for dome lens, flush lens, short flat
lens, smooth lens and fluted lens
types in the EG and ER scries. The
EG series is a neon lamp without
resistor and the ER series is a neon
lamp with a built-in resistor. In-
cluded in the catalog is order in-
formation with a table to allow for
choice of lamps, choice of resistor
and recommended resistor values.
Eldema, Compton, Calif.

Circle No. 310 on Inquiry Card.

Printed Circuit Connectors

This 24-page catalog features photo-
graphs, line drawings, electrical
characteristics and mechanical spec-
ifications on over 3000 different
printed circuit connectors. Included
in Catalog PC-4 are: complete data
on standard and multiboard PMT
lines of precious metal tip connec-
tors, card guides, snap-wrap and
mini-wrap modular connectors,
plugs and receptacles and miniature
PC configurations. A selection guide
provides information necessary for
finding the right connector for any
printed circuit board application.
Amphenol Industrial Div., The
Bunker-Ramo Corp., Broadview,
11l

Circle No. 302 on Inquiry Card.

Frequency Counter Selection Guide

A 6-page brochure lists 22 elec
tronic frequency counters in a chart
that simplifies comparison, making
it easier to select the best choice for
particular applications. Easily de-
termined are frequency range, in-
put characteristics, time base sta-
bility, price, and basic functions
(e.g., frequency, period average,
time interval, etc.). Another chart
displays graphically the frequency
ranges of available frequency ex-
tender plug-ins. Also described are
special instruments, such as preset
and reversible counters, automatic
frequency dividers, and digital-
analog converters. Hewlett-Packard
Company, Palo Alto, Calif.

Circle No. 315 on Inquiry Card.

DC Motors

Size 9 Series YDA, permanent mag-
net DC motors are described in this
bulletin. Also provided are applica-
tions, specifications, a performance
chart, dimensional drawings with
wiring diagram and available ac-
cessories. The units, designed pri-
marily for precision airborne acces-
sory equipment applications, are
finding wide acceptance in a variety
of other applications - where size,
weight and the ability to perform at
extreme environmental levels are
critical parameters. Electro-
Mechanical Group, American Elec-
tronics, Inc., Fullerton, Calif.

Circle No. 317 on Inquiry Card.

Teleprinter Data Terminals

DATAPORT™ VDT-2 and VDT-1
portable teleprinter data terminals
are described in a 4-page brochure.
The computer terminals include a
teleprinter, an electronic control
module, and a telephone coupler in
two luggage-type cases, that can
be carried on trips, then acoustically
or magnetically coupled to an or-
dinary telephone. Design features
contributing to the operating ease
of the data terminals are illustrated
and described. The automatic an-
swering and hang-up feature of the
VDT-1 is also highlighted. The bro-
chure lists complete specifications.
Vernitron Corp., Data Devices Div.,
Farmingdale, N.Y.

Circle No. 304 on Inquiry Card.

Circuit Card Guide

This data sheet describes a snap-in
circuit card guide, a one-piece
molded nylon unit designed for
mounting on pre-drilled 144” or
%.” metal plates. Obtainable in
six lengths, ranging from 2.500” to
6.500”, the guides also come in
three different mounting pin spac-
ings ranging from 1.500”” to 5.0007,
and three card retention lengths
ranging from 1.000” to 4.500”. The
guides, made of nylon-white, per
MIL-M-20693, Type 4A, may be
staggered for multi-row applica-
tions, and provide a 0.12 clearance
in excess of card width. Scanbe
Manufacturing Corp., Monterey
Park, Calif.

Circle No. 321 on Inquiry Card.
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computer
lechnology

Why base your career on just one
interview?

EUROPEAN and
NATIONWIDE CHOICE

N. Y., N. J., NEW ENGLAND, WASHING-
TON, D.C., PHILA., MINNESOTA, TEXAS,
HUNTSVILLE, FLA., ARIZONA, CALI-
FORNIA AND OTHERS

Contact us if you have some experience
or interest in any of the following:

{1 Newest Memory Dvmt.—Cryo-
genics, Thin Films/Magnetics, Multi-
aperature Cores, Delay Lines, Disk
Files

1 Micro-Electronics Design/

Dvmt.—Devices, Circuitry, Compo-
nents, Systems

{1 Solid State Circuitry—State of
the Art Technique Dvmt., New Uses
for Available Modules

7 Logicand Digital Design
[1 Semi-Conductor Engineering

7 Solid State Materials
Technology

Unusually interesting Senior Staff
and Managerial Positions Available
to $22,000

Latest Generation
Hardware/Systems
And Circuit Design

All expenses are assumed by our client
companies

Writé in confidence, including:

present salary, acceptable loca-
tions or call (Collect) Mr. Nellis-
sen. (Area Code 212) Plaza 9-1720

ALBERT, NELLIssen, inc

Leading Consultants to Management
In the Computer Fialk

510 MADISON AVENUE, N.Y., N.Y. 10022
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NEW! LOW COST
DELAY LINES
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FOR DIGITAL CIRCUITRY

ESC's new Digit-Line series of epoxy molded delay lines contains 17 different types
covering a range of delays from 7 to 1000 nanoseconds. This series exhibits relatively
fast pulse rise time, exceptionally fine pulse fidelity and low attenuation. Impedance is
approximately 100 ohms. Most important is the versatility of these units due to their
fine resolution taps, or adjustable sections. The smallest unit in the series is only .490”L
x 490”W x .370”H. All of the units will meet the most frequently encountered military
specifications. ESC's staff of nine design engineers will also be pleased to help you solve your f,
custom delay line and filter problems. Write today for our comprehensive brochure describing the

physical and electrical characteristics of our new Digit-Line series.

S/ ELECTRONICS CORPORATION

a subsidiary of Simmonds Precision
534 BERGEN BOULEVARD ® PALISADES PARK, N.J. 07650 @  (201) 947-0400

World's Leading Producer of Delay Lines

CIRCLE NO. 34 ON INQUIRY CARD




By engineering many moving

parts out of the Tally photo reader,

maintenance has been minimized
and performance maximized.

The parts we took out—gears, belts,
- pulleys, and pinch rollers—put reliability
-into Tally photo readers.

Tally faced the moving parts dilemma by replacing most of
them with three low-inertia servomotors to create a fast,
smooth, quiet and more reliable photoelectric tape reader.
The motors attach directly to the capstan wheel and the
reeling, eliminating all troublesome gears, belts, pulleys
and pinch rollers. No adjustments are necessary. Mainte-
nance is greatly reduced and accurate read out over long
periods of time can be expected.

Tape movement through the read head is in exact accord-
ance with the rotation of the motor armature. The high
speed response of the motor allows a great varicty of
reading operations by merely controlling the current ap-
plied to the motor terminal.

It’s fast. Searches at 1,000 characters per second. Reads
synchronously at any rate up to 500 char/sec and stops
before the next character. Reads asynchronously under

See us at WESCON ’68

control of external signals at any rate up to 200 char/sec.
Runs in either direction in all modes.

It’s easy on the tape.The smooth, quiet action of the servo-
controlled reels eliminates tape breakage, reduces tape
wear and prevents reading errors.

It’s offered with many options. Many optional configura-
tions are available, including recessed mount, flush mount,
integral reeling, external reeling, and fully militarized
construction.

For complete information contact Tally Corporation,
1310 Mercer Street, Seattle, Washington 98109. Phone
(206) MA 4-0760. In the U.K. and Europe address Tally
Ltd., 6a George Street, Croydon, Surrey, England. Phone:
01-686-6836.

TALLY

CIRCLE MO, 35 ON INQUIRY CARD




