

































































































































































































































































































































































































































































































































































‘““‘We used them because
they were available in
complementary pairs."”

‘‘Even with high f;, beta,
and voltage . . . they were very

*“The combination of high
voltage and low C,, is just
what we needed.”’

““The complete h-parameter
specs told us what we needed
in our amplifier design.”’

‘“We selected them for
the switching parameters —
ty, t, L, and t; — given
in the spec.”

reasonably priced!"”’

Because these key Motorola transistors (PNP type
2N3250/51 and NPN 2N3946/47) are more com-
pletely specified for both switching and amplifier per-
formance than any other types!

For example, if you’re working with amplifiers,
the complete h-parameter specs (hge, hye, hi, hoe), the
40-volt (Vcero) breakdown voltage, the 250 MHz
(min) frequency response, the noise figure spec, and
low capacitance values — would be just the measure-
ments you needed for calculating circuit performance.

Or, if you’re working with switching designs, the
complete switching time specs (t., tq, ts, tr), low satu-
ration voltage (Vogsar) = 0.25 volts max.), low
', C. value, and low input and output capacitances
would be ideal design values to know.

In short, we think you’ll find these well-specified
Motorola PNP and NPN silicon annular transistors

are the “most usable” complementary devices for
general purpose switching and amplifier applications
available anywhere!

They are available now from your local franchised
Motorola semiconductor distributor in quantities to
999 or in production lots from your Motorola field
representative. Call your Motorola man. He’ll be
happy to give you samples for evaluation. For com-
plete technical details on PNP types 2N3250-51 or
NPN types 2N3946-47, write the Technical Informa-
tion Center, Motorola Semiconductor Products Inc.,
Box 955, Phoenix, Arizona 85001.

MOTOROLA

Semiconductors

Speed Inquiry to Advertiser via Collect Night Letter
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Now...

PRECISION APPLICATION OF CONDUCTIVE
CIRCUITS (AND INSULATING COATINGS)
ON GEOMETRIC SHAPES

Custom formulated to meet speci- e
fications. Insulation applied to ‘ i
metal shapes is brittle or flexible,
with high bond strength and heat
resistance. Motson circuitry tech-
niques provide electrical charac-
teristics to the most exacting
standards for use in radar
antennae, missile nose cone
fusing, capacitance probes in jet
plane fuel gauge systems, etc.

@ Write today for literature on
Motson applied circuits ... or
send details and prints of pos-
sible application to | o

J. Frank Motson Company
Flourtown, Pa. « « Tel: (215) CHestnut Hill 7-1900.

APPLIED CIRCUITRY
ON READER-SERVICE CARD CIRCLE 79
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INNOVATION

80 Technical sessions, 300 papers
— all at the New York Hilton EXHIBITS (4 days only)

4 floors of exhibits — all at the Monday through Th

New York Coliseum. Four days 11,38, a.m u.gg-sou;;sr:ay
only — Monday - Thursday Brin S
Gala IEEE Banquet—Wednesday, NEW YORK COLISEUM
7:15 p.m., New York Hilton Grand )

Ballroom — $15.00 -

Free shuttle busses between the TECHNICAL SESSIONS

Hilton and the Coliseum —
every few minutes Monday through Friday

Registration — Members $2.00 —
Non-members $5.00. Ladies $1.00. L i e E i
Good for all days — Technical

z:tss;ginvsile:::. Exhibits. In and MARCH 21_25, 1966

stut.ie.nts (over 14) accompanied by adult will be admitted to
Exhibits Thursday only. $2.00. (Not more than 3 per adult)

< IEEE EXHIBITION
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VACTEC PHOTOCELLS

Vital Components in the Electronic Scoreboard that Electrifies
Sports Fans in Houston’s Fabled *Astrodome

Do they go to the Astrodome to see the game, or to
enjoy the scoreboard? This $2,000,000 electronic
marvel puts on a show that really turns a crowd on.
And Vactec is proud to be selected as supplier of ap-
proximately 11,000 matched cadmium sulfide photo-
electric cells that are an integral part of the picture
transmission system.

Specifically, the varying sensitivilies of the Vactec
cells control the brightness of the individual lamps

VACTEC . »<« INC.

that transmit images on the scoreboard’s huge center
TV screen. Another example of Vactec's versatility
and skill in the design and production of precise
photosensitive devices.

Vactec provides a complete line of Se photovoltaic
cells as well as CdS and CdSe photoconductive
cells. Or Vactec will custom-design a unit for your
application.

* Used by permission of Houston Sports Assn., Inc.

2423 Northline Industrial Bivd. Maryland Heights, Mo. 63045

Area Code 314, HE 2-4200
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COMPARE THESE OUTSTANDING
FEATURES FROM CAL-R

e 5 watts to 3KQ inductive-tolerance to .05

® 3 watts to 400K non-inductive-
tolerance to .01

® Meet or exceed MIL-R-18546D
requirements on 24 ”x4Y,”x1” chassis

e Completely welded construction
terminal to terminal

e High density extruded aluminum housing

® Gold anodic coating for maximum
resistance to extreme environmental
conditions

® Leads — straight or eyelet-weldable
if desired

NEW YEAR
ARRIVAL
trom (/ALK

If power in small size

is a headache. ..
Specify CAL-R T Series
chassis mount resistors

MIRACLE IN
MINIATURIZATION
will dissipa}e 5 watts plus on

WRITE FOR COMPLETE DATA

Better Power Resistors
In Smallest Packages

CAL=R°

CALIFORNIA RESISTOR CORPORATION
1631 Colorado Ave., Santa Monica, Calif. 90404
393-9861 e 870-6897 e Area Code 213

ON READER-SERVICE CARD CIRCLE 82



Réprints Available Design Data fr()m

The following reprints are available
free and in limited quantities. To

obtain single copies, circle the num- _
ber of the article you want on the The Multireed RelaY

Reader-Service Card.

Basic Thin Film Techniques (No.
740)

Circuit Marriages Add Flexibility
to Logic Design (No. 741)

A New Tool for Easier Network
Synthesis (No. 742)

Binary Quinary Logic I'mproves
Decade Counters (No. 743)

Simple IC Tester Handles Proto-
type Quantities (No. 744)

Trouble Spots in Circuits (No.
745)

Hall Effect Multiplier Simplifies
Polar Displays (No. 746) Thermosen, Inc. 171

Designers Challenge (No. T47) 375 Fairfield Avenue

Reliability Terminology (No. 748) Stamford, Conn.

Collector Tup Improves Logic Got- | |
ing (No. 749) " 5 = 4

Digital Computers (No. 750) ng' h Speed Prmted Cll‘C'Illt Assembly

Thick Films—How and When to

This highly explicit pamphlet provides full techni-
cal data on Thermosen’'s Multireed Relay. The
Multireed Type A has 4 to 8 contact groups con-
trolled by a single coil; Type B has up to 3 inde-
pendent DPDT relays; and Type C has up to 5
SPDT relays. True Form C switching and indi-
vidual contact adjustment make this unit adapt-
able in a wide variety of applications. For further
information write:

s

Use Them (No. 751)

Harmonic Generators—Is the
Step Recovery Diode Best? (No.
752)

Keeping A CRT’s Spot in Focus
(No. 753)

New 16-page brochure reviews latest automatic
systems . . . including numerically controlled...
for high speed insertion of components into print-
ed circuit boards. Will insert sequenced axial
lead components at up to 5,500/hr. per head.
Transistor and other multiple lead component

- Improving the Stability Measure- PRINTED

insertion developments, as well as component

‘ E; - -
ment of Precision Oscillators (No. P rcies | sequencing systems, also described. 50 photos
754) INSERTION and schematics show equipment operation and

SYSTEMS

. . sub-assemblies. Important educational reference
T lniversol— A

lotted Ant A Be - L
Sioited Sl SHauE Lo B for design and assembly engineers.

Smaller (No. 755)

Inside the Company Library (No. - _
756) Universal Instruments Corporation

139 E. Frederick St. 1 7 3
Binghamton, N. Y.
ELECTRONIC DESIGN is circulated

free of charge to qualified design

engneers in the U.S., Western free Terminal Block Selector

Europe and England. To establish
your qualifications, send ELECTRON-
1c DESIGN the following informa-

v Up 7033 1S
1Y / REDUCE COSTS

Subscription Policy

tion on your company’s letterhead:
Your name, engineering title, de-
scription of your design duties and
a list of your company’s major
products. The letter must be signed
by you personally.

Subsecription rates for nonquali-
fied subscribers—$25.00 per year in
U.S.A., $35.00 in all other coun-
tries. Single copy, $1.50.

Change of Address

An address change for a subseriber
requires a restatement of his quali-
fications. To expedite the change,
and to avoid missing any issues,

A new 24-page, completely illustrated catalog con-
tains photos, descriptions, ratings, engineering
drawings, and prices of the complete line of Curtis
terminal blocks. Included are printed circuit, in-
sulated feed-thru, quick disconnect, track type,
and high current terminal blocks. Handy selection
chart quickly locates the perfect block for your
particular requirements. Send today for your free

copy.

send along a label from a back copy. Curtis DeveIOPment & Mfg Co.

Microéilm copies of aqu1961, 1962, 3236 North 33rd Street 1 7 5
1963 and 1964 issues of ELECTRONIC e A 3

DESIGN are available through Uni- Milwaukee, Wisconsin 53216
versity Microfilms, Inc.,, 313 N.

First Street, Ann Arbor, Mich.
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Manufacturers

Advertisements of booklets, brochures, catalogs and data sheets. To order use Reader-Service Card.

Flight Simulation and Tracking Systems

A complete review of multiple axis tracking
mounts, flight simulation and inertial test equip-
ment, tracking systems, stabilization platforms
and other advanced data and devices. A very
helpful catalog for those interested in static and
dynamic control of optical, inertial and RF systems.

Power-Tronic Systems, Inc.

Subsidiary, Hydra-Power Corporation
10 Pine Court. New Rochelle, N.Y.

172

T SR S RS T 3 R e R
New Solid State Module Catalog

5] sold state modutes

A new 140 page catalog is available which de-
scribes Solid State Choppers (30 types), Signal
Isolators, Relays, DC Amplifiers, Frequency-to-
DC Converters, Frequency Sensitive Relays,
Phasemeters, LC, Crystal & Tuning Fork Oscil-
lators, Voltage Controlled Oscillators, A-D° Con-
verter, Transducers, FM Telemeters, Light Con-
trolled Resistors, Discriminators, Transformers.

Each data sheet gives a complete description of
the product which includes electronic data, me-
chanical data and typical applications. These
solid state modules are designed for aerospace,
military, industrial, and ground support applica-

Solid State Electronics Corporation

15321 Rayen Street
Sepulveda, California 91343

174

Test Equlpment Reference Data

ELECTRONIC DESIGN'S Test Equipment Refer-
ence Issue covers 12 important classes of test in-
struments. Included are complete up-to-date speci-
fications for approximately 2500 off-the-shelf test
instruments, arranged for quick and easy refer-
ence and comparison, and cross indexed by
product category and manufacturer’s name. Tech-
nical data prepared from the Directory of Techni-
cal Specification/Electronic Test Instruments, by
Technical Information Corporation. Twelve appli-
cation-oriented articles by industry experts com-
plete the package. Price $5; check or money
order must accompany order.

Hayden Pubhshmg Company. Inc.
850 Third Avenue
New York. New York 10022

February 15, 1966
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U. S. Navy
(AUTEC)
Master Timing

System

NASA
Mississippi
Test Facility
(MTF) Master
Timing System

NASA Wallops Island
Terminal Time Systems

Hyperion

the name for Precision Time Indexing and
Automatic Search Equipment and Systems

Hyperion’s Timing Equipments are being used on many major
Range Facilities including NASA, Mississippi Test Facility (MTF),
U. S. Navy Underwater Range (AUTEC), NASA, Wallops Island, etc.

Hyperion’s Technical Staff represents 100-man years of technical
experience in the field of Precision Timing and a broad background
in the field of Ultra-Stable Oscillators, Automatic Time Synchroniza-
tion with LORAN-C, VLF, and WWV Time Transmission Equipment,
Precision Time Equipment includes Precision Time Code Generators
and Countdown Clocks, and Fully Automatic Tape Search Equip-

ments for Ground and Airborne environments.

Write or call Hyperion for your precision range time indexing and search requirements

Hyperion

@ INDUSTRIES CORPORATION

* DIGITAL PRODUCTS DIVISION

134 COOLIDGE AVENUE, WATERTOWN, MASSACHUSETTS 02172

TWXN: 617-924.9272
ON READER-SERVICE CARD CIRCLE 83
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Designer’s
Datebook

APRIL
MARCH
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1233335 2428 32| 37 1818 2021 22 23
59 58 55 30 31 24 25 26 27 28 29 30
Mar. 2-4

Scintillation & Semiconductors
Counter Symposium (Washington,
D.C.) Sponsor: IEEE, G-NS; W. A.
Higinbotham, Brookhaven Nat’l
Labs, Upton, N. Y.

Mar. 21-25

IEEE International Convention
(New York) Sponsor: IEEE 345
East 47th St., New York, N. Y.

Apr. 6-8

Electron Beam & Laser Technology
Annual Symposium (Ann Arbor,
Mich.) Sponsor: IEEE, G-ED,
PMP; Univ of Mich.; Prof. G. I
Haddad, Univ. of Mich., Ann Ar-
bor, Mich.

Apr. 12-14

Quantum Electronics Conference
(Phoenix, Ariz.) Sponsor: IEEE et
al; Lewis Winner, 152 W. 42nd St.,
New York, N. Y.

Apr. 20-22

Southwestern IEEE Conference &
Exhibit (Dallas, Tex.) Sponsor:
IEEE Region 5; Dr. Robert Car-
rel, Collins Radio Co., Dallas,
Texas

Apr. 26-27

National Relay Conference (Still-
water, Okla.) Sponsor: Nat’l Assn.
of Relay Mfrs., Okla. State Univ.;
Dr. D. D. Lingelbach, School of
E. E., Okla. State Univ., Stillwater,
OKla.

Apr. 26-28

Spring Joint Computer Conference
(Boston) Sponsors: AFIPS, IEEE,
ACM: Dr. Harlan Anderson, Digi-
tal Equip. Corp., Maynard, Mass.

Apr. 20-22

1966 Intermag (International
Conf. on Magnetics) (Stuttgart;
Germany) Sponsor: IEEE, G-Mag;
Dr. E. W. Pugh, IBM Corp., 1000
Westchester Ave., White Plains,
INTRYS
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BONUS FEATURES! New G & HG
resistors offer more versatility
than any other wirewounds'!

1. MORE POWER in MIL SPEC SIZE

T el G SERIES' ST HGSERIES ===
f { POWER RATING RESISTANCE RANGE ]— ] | POWER RATING | RESISTANCE RANGE
! (WATTS) (OHMS) ; ; | (WATTS) (OHMS)

DALE | MIL-R-26C |MIL-R-23379 ——— DALE | MILR-18546C ——— I B ——
TYPE TYPE TYPE Dale | Mil. |.05%,.1%,.25% |5%,1%,3% TYPE | TYPE | Dale Mil. | .05%,.1%,.25% I 5%, 1%, 3%
—1 e | iy =t B i L el k| =L B P il e f ]
G-1 ; 10 10 to 950 1 to 3.4K HG 5 None [ 15 I I t0 6.5K 1 to 24.5K

N LK WER BAELL SO et
6-3 RW-70 RWP-18 225 | 1 1 to 2.7K 1 to 10.4K HG-10 RE65 | 20 [ 10 } 1 to 12.7K 10 47.1K
h' —t +— —— — —_— e 4—‘ _t + + 1 4 —
| G-5C | RW-69 | RWP-20 5 3 I to 8.6K  to 32.3K HG-25 RE-70 35 | 15 | 5t00257K 1 t0 95.2K
- { — ————t ,%, = ‘# LI, =
G-15 | RW-68 | RWP-23 15 10 | .51to73.4K | 1 to 273K HG-50 RE75 | 50 1 20 ‘1 5 t0 73.4K 1 to 273K
O | — — == e 1 ~ =5 S N LRSS

Major Environmental Specifications: LOAD LIFE: 1% Max.AR in 1000 hours at full power. OVERLOAD: 5% Max. AR at
3, 5, or 10 times momentary overload per applicable Mil. Spec. OPERATING TEMPERATURE: -55'C to +275°C

*G Series models are typical: 10 resistors in complete line.

2. THE SAME POWER in LESS SPACE

1 Watt Silicone Coated Resistor 15 Watt Mil. Rated
Conventional MIL-R-26C and MIL-R-23379 Housed Power Resistor
Conventional
- MIL-R-18546C Size
DALE G-1
- DALE HG-5

3. EXCEPTIONAL STABILITY at CONVENTIONAL RATINGS

Two RW-69, MIL-R-26C resistors (Dale G-5C and conventional Two RE-65, MIL-R-18546C resistors (Dale HG-10 and conventional
silicone-coated wirewound) operated at Mil power levels. housed power wirewound, RH-10) operated at Mil power levels.
350
© 300 £}
w250 w
2 200 2
- -
& 150 =
a. a
Z 100 =
= 50 =
0 o Y [N | | B | ol i i el el ]
0 0 2 4 6 8 10 12 14 16 18 20 22
APPLIED POWER (WATTS) APPLIED POWER (WATTS)
4. IMPROVED THERMAL EFFICIENCY | core conductivity at 275°c - 107
20y

ALUMINUM-130 §

The chart at right shows the outstanding heat dissipation advantages -
which the beryllium oxide cores used in Dale G and HG resistors have over ] BERYLLIUM OXIDE (BeO)-64
conventional core materials. To complement this advantage, Dale uses a : STEEL. 33 L
special high temperature silicone coating on the G Series and a new
extruded aluminum housing for the HG Series. : ALUMINUM OXIDE_ B

STEATITE- 15

TP

Speed Inquiry to Advertiser via Collect Night Letter
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CERMOLOX"design means power...

Here’s an RCA family of ruggedly constructed tubes for use from DC through UHF. There
is a tube for virtually every type of electronic application: Communications « Control *
UHF-TV « Radar » Phased Array « ECM -« Industrial Processing.

These compact RCA ceramic-metal Beam Power Tubes offer long life and high relia-
bility. They feature precision-aligned grids for outstanding efficiency, and coaxial elec-
trode construction designed for use in coaxial-cavity as well as parallel-line and lumped-
constant circuits. They are designed for power levels from watts to megawatts.

RCA ELECTRONIC COMPONENTS AND DEVICES To meet the increasing demand for dependable
power sources, choose one of the more than 25
: . types in the RCA Cermolox line of forced-air-,
The Most Trusted Name in Electronics liquid-, or conduction-cooled types. Check into this
® RCA concept in Beam Power Tube technology with
your RCA Representative. For technical data on
specific types, write: RCA Commercial Engineer-

ing, Section B18Q-3, Harrison, New Jersey.

ALSO AVAILABLE FROM YOUR RCA INDUSTRIAL TUBE DISTRIBUTOR





