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Type No. Pri. Imp. in Pri. Sec.Imp. _ Res. Level Application
DI-T225 80CT [ 12 32split| 10 | 500 | Interstage
100CT | 10 40 split
DI-T230 300CT| 7 600 CT 20 | 500 | Output or line to line
DI-T235 400CT| 8 A0 split| 50 | 500 | Interstage
500 CT 6 50 Split
DI-T240 400CT| 8 400 split | 50 | 500 [ Interstage or output
50CT| 6 500 split (Ratio 2:1:1)
DI-T245 500CT| 3 50CT 65 [ 500 | Output or matching
600CT| 3 60 CT
DI-T250 50CT| 55 600 CT 35 | 500 | Outputor line to line
or mixing
DI-T255 | 1000CT | 3 S0CT | 110 | 500 | Output or matching
1,200CT | 3 60 CT
| DI-T260 [ 1,500CT| 3 600 CT 90 | 500 | Output to line
DI-T265 | 2.000CT 3 8,000 split | 180 | 100 | Isal. or interstage
2500CT| 3 10,000 split (Ratio 1:1:1)
DI-T270 | 10,000 CT 1 500CT | 870 | 100 | Output or driver
12000CT | 1 500 CT
DI-T273 | 10,000 CT 1 1,200CT | 870 | 100 | Output or driver
i2500CT | 1| 1500CT
DI-T276 | 10000CT | 1 2,000CT | 870 | 100 | Interstage or driver
12000CT | 1 2,400 CT
DI-T278 | 10,000 CT 1 2,000 split | 620 | 100 | Interstage or driver
12500CT | 1 2,500 split
DI-7283 | 10,000 CT 1 10,000 CT | 970 | 100 [ Isol. or interstage
000CT | 1 12,000 CT (Ratio 1:1)
DI-T288 | 20,000 CT 5 800 CT 870 | 50 | Interstage or driver
30,000 CT 5 | 1200CT
DI-T204 | Split Inductor §.1 Hy @ 4 maDC, .08 Hys @ 10 maDC, DCR 2502
(2 wdgs) §§ .025 Hys @ 8 maDC, .02 Hys @ 20 maDC, DCR 6Q
DI-T208 | Split Inductor § .9 Hys (@ 2 maDC, .5 Hys @ 6 maDC, DCR 105L2
(2 wdgs) £§ .2 Hys @ 4 maDC, .1 Hys @ 12 maDC, DCR 26Q
DI-T212 S{lit Inductor § 2.5 Hys @ 2 maDC, .9 Hys @ 4 maDC, DCR 63042
(2 wdgs) §§ .6 Hys @ 4 maDC, .2 Hys @ 8 maDC, DCR 1570
DI-T216 Szplil Inductor § 4.5 Hys @ 2 maDC, 1.2 Hys @ 4 maDC, DCR 23002
(2 wdgs) §§ 1.1 Hys @ 4 maDC, .3 Hys @ 8 maDC, DCR 5754

10Cmashown is for single ended useage (under 5 % distortion—100mw—1KC). ... for push pull,
0Cma can be any balanced value taken by 5W transistors (under 5% distortion—500mw—1KC)
01-T200 units have been designed for trapsi pplication only ... notfor tube service.
U.S. Pat. No. 2,949,591 other pending. .

Where windings are listed as split, % of the listed impedance is available by paralleling the

winding.
§Series connected ; §§Parallel connected.

Write for catalog of over
1,300 UTC TOP QUALITY
STOCK ITEMS
IMMEDIATELY AVAILABLE
from your local distributor.

TRANSFORMERS
& INDUCTORS

== DUMET LEADS
(gold plated, weldable and solderable)

===y STRAIGHT PIN TERMINALS

(printed circuit application)

w3 HIGHEST PERFORMANCE

for size in the industry

=3 METAL ENCASED
(Grade 4, Ruggedized)

ALL STOCK UNITS MIL TYPE TF4RX |

Class “S” Available on Special Order ;

High Power Rating..........ccooevvveemmevccnenennnns up to 100 times greater.
Excellent Response... ..twice as good at low end.
Low Distortion ............cccccooveeererericrrrrecrececieeenn. .reduced 80%.
High Efficiency. up to 30% better . . . compare DCR.
Moisture Proof .. .. hermetically sealed to MIL-T-278.
Ultraminiature Size ..........c.cccceoeericvennre 5/16 Dia. x 3" H, 1/15 0z

The unique structural design of the DI-T200 series transformers and induc-
tors provides the excellent electrical characteristics, high reliability and wide
application possibilities inherent in the UTC DO-T family of miniaturized
units. The DI-T200 series units employ the same high quality design found
in UTC's DO-T, DI-T, and PIP lines. This unique transformer constructural
concept affords unprecedented power handling capabilities coupled with
extremely small size. Further, the high degree of reliability has been
dynamically proven in the field. These characteristics are basic in the struc-
ture, which is ruggedized, hermetically sealed, employing a completely rigid
bobbin, eliminating stress and wire movement. The turns are circular in
shape rather than square, eliminating turn corner stress, and effecting
uniform wire lay. The coil wire and external lead are rigidly anchored
termina!l board fashion, employing no tapes and brought out through strain
relief. The curves illustrated indicate the superior performance of these
units compared to similar size units now on the market.

The leads are uninsulated 1” long, .016 D Dumet wire, spaced on a .1”
radius circle to conform to terminal spacing techniques of the “T0-5” case
semiconductors and micrologic elements.

IMMEDIATE DELIVERY
FROM STOCK

e — — e

UNITED°TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.

CABLE: "ARLAB"
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Accuracy: 0.002% of reading + 0.0002% of range
Highest resolution (0.2 ppm of range) —1, 10, 100, 1000 v ranges

Stability: 1 ppm "hour, 5 ppm, day, 30-day calibration cycle
RATIO measurements: four ranges with 6-digit resolution
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hp 3420A/B

for today’s most accurate
dc differential volt/ratio
meter measurements!

accuracy Here's the most accurate dc voltmeter avail-
able today, backed by a minimum 30-day calibration cycle
and temperature coefficient of 4 ppm/°C. With a sensitivity
of +10 av full scale, six-digit resolution is meaningful for
measurements in standards and calibration labs, design labs

.and all areas (physics, biomedical, electro-chemical, uni-
versity, processes, control) where high precision and stability
are essential.

ratio Then add four ranges of ratio capability with 0.002%
accuracy and make both resistance and voltage ratio meas-
urements. The customary precision voltage source required
for resistance ratio is no longer necessary.

isolation » line/battery operated model permits true
“floating” measurements and provides portability not available
at this accuracy level before.

There is 10% overranging on all voltmeter functions, with
overload recovery of less than three seconds, and immunity

to damage by overload. The recorder output at =1 volt and
1 milliamp will drive any recorder.

ease of operation Pushbutton function and range
selection, plus a full in-line six-digit readout, permits convenient
and time-saving measurements. Six discrete decade dividers
with concentric null sensitivity pushbuttons now make nulling
very simple. The zero pushbutton disconnects the input source
and decades, and internally shorts input terminals . . . no need
to return decades to zero.

All silicon solid-state, with plug-in circuit board design for
easier maintenance in both the 3420A (line operated) at $1175,
and the 3420B (line/battery operated) at $1300.

Ask for a demonstration by calling your Hewlett-Packard
field engineer. Or get complete specifications with the same
call or by writing Hewlett-Packard, Palo Alto, Calif. 94304,
Tel. (415) 326-7000; Europe: 54 Route des Acacias, Geneva.

Data subject to change without notice. Prices f.0.b. factory.

il

HEWLETT T PACKARD

Electronics | June 27, 1966

An extra measure of quality

1649
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HARRISON 61164 DC POWER SUPPLY

(/,P, * WLLTT + PACKARD 00V 0=024

VOLTS
w0 60 a0

01 g
AMPERES 28

VOLTAGE

take the models with 0.01% resettability

7 precision-regulated all-silicon power supplies

Set the five front panel dials to any desired voltage; output will be within 0.1% of e ]

setting. Change to another setting. Later, retum to the first setting—output voltage 5-DIGIT FRONT PANEL DECAD_E CONTROL

will be within 0.01% =+ 200 uV of original value, in spite of any changes (within 5% H, Half Rack Width

rating) of line voltage and load current, ambient temperature changes up to 3°C, “pCcouTPUT | MODEL | PRICE

and elapsed time up to 8 hours. 0—20V.0—1A | 6111A | $375.

All seven highly-stable STB Series instruments have performance at least an order | 0 40v,0— 500MA | euz2a | 375

of magnitude oetter than well-regulated laboratory supplies. Typical specs include: 0 — 100V, 0 — 200MA | 6116A 375.
Ripple and Noise 40 uV RMS; Controlled En- [ 0—3o0ov.0—6eMA | 6I10A ) 4£~__‘

Regulation, Load or Line, 0.001 %;
vironment Stability, 0.0005% + 10 uV for eight hours

{constant load, line, and

™ 10.-TURN FRONT PANEL OUTPUT CONTROL "

ambient temperature).
Can be used as a precision general purpose bench supply, as a portable DC 315" H, Half Rack Width
reference or calibrator with high output current capability, as an adjustable reference et e S e ]
or master supply for systems applications. Model 6110A also serves as an excep- DC OUTPUT | MODEL PRICE
tionally stable photomultiplier supply. [ 0—20v,0- 1A | 6101A | $265.
0 — 40V, 0 — 500MA { 6102A 265.
e Remote Programming, Remote Sensing, and four-position L 0 — 100V, 0 — 200MA ( 6106A ’ 265,

All models except 6110A hav
Switch which sets full scale voltmeter and ammeter

Multiple Range Meter
volues ot either 100% or 10% of nomino! output roting.
Short-Circuit-Proof e Continvously Voriable Current Limit Control
No Overshoot on Turn-On, Turn-Off, or AC Power Removal e Flooting Output,
Ground Either Positive or Negotive Terminal @ Rock Mounting Hordwore Available.

HEWLETT
our nearest Hewlett-Packard Sales Office for full specifications PA CKA RD fhp HARRISON
| B DIVISION

Berkeley Heights, New Jersey 07922 AREA CODE (201) 464-1234 Twx 710-984-7972

Contact

700 Locust Ave.,
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Technical Articles
l. Design

Solid state 71 Improving the performance of multipurpose
IC’s with feedback
Feedback between transistor pairs increases
gain and raises frequency response in a
variety of functions
Vasil Uzunoglu, Arinc Research Corp.

Circuit design 74 Designer's casebook
® Feedback choke reduces power supply ripple
® Modified tape recorder stores timing signals
® Diode lowers multi's reset power level
B Period of sawtooth ramp extends to 5 hours

Military electronics 80 [l. Application

Faster, lighter 3-D radars in sight for
tactical warfare

Brushfire wars and tactical use of missiles
are pushing the development of height-finders
W.J. Evanzia, Avionics editor

Reference sheet 89 Curves optimize lead impedance
Design chart helps reduce effects of
parasitics in uhf circuits
A.L. Rossoff, Genera! Instrument Corp.

Computers 93 Success story: Japanese originals
Spurred by their unique needs, the Japanese
are putting their own brand on computers
Katsuhiko Noda, Electrotechnical Laboratory

‘ackaging 102 Modules are mass-produced, but systems
are one-of-a-kind
Ground and airborne digital systems can be
assembled quickly with standard modules
. C.H. Alford and D.L. Brown, Lockheed Missiles
Title R registered

U.S. Patent Office; & Space Co.

(;D copérightHl]Q'S?

Al ':?;h{sa::st;n'legf. Opinion 108 The recruiting merry-go-round
'rre‘;'rt:;yzgetmer::%'r‘\ttégts An anonymous engineer describes some

of this publication, f 3 .
in whole or in part. experiences in the technical marketplace
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Readers Comment

Software only

To the Editor:

I would like to rectify any mis-
conceptions that your readers may
have gotten from your item on the
System Development Corp.’s char-
acter recognition work [May 16,
p-26].

First, ours is strictly a software
effort; no hardware development is
involved or contemplated. We are
currently using standard off-the-
shelf equipment: a Rand Graphic
Input Tablet, an ITT crt display
and a Philco-2000 computer.

Next, and most important, the
programs under development are
for recognizing single handprinted
or handwritten characters. We have
not tackled the more general prob-
lem of handwriting.

M.I. Bernstein
System Development Corp.
Santa Monica, Calif.

Accurate tachometer?

To the Editor:

I noted with interest J.A. Irvine’s
tachometer circuit in Designer’s
casehook [May 2, p.77]. As the
originator of the frequency-type
tachometer circuit in 1944, we have
seen dozens of firms make similar
units using transistors and zener
diodes, instead of our silver-con-
tacted relay for the accurate trans-
fer of coulombs.

We could be quite interested in
Trvine’s circuit if its sustained ac-
curacy can be proven to be within
2%. All others we have tested mix
the pulse signal with tachometer
reading current, resulting in 10%
to 30% inaccuracy within a year.

V.L. Westberg
President
Westberg Manufacturing Co.
Sonoma, Calif.

The author replies:

There is no theoretical reason for
the accuracy of the instrument to
alter under normal conditions. The
item which may cause the most var-
jation is the meter movement,
which is obviously affected by vi-
bration, dust, or changes in mag-
netic parameters. After 18 months
in development, including acceler-

Electronics | June 27, 1966



New from Sprague!?

This Resistor has 5 Times the
Resistance of a Conventional
Metal-Film Resistor of Equal Size!

This Resistor is 21 Times Smaller than

a Conventional Metal-Film Resistor

with Equal Resistance Value!

Wattage Maximum
Rating Resistance

Type

Extended-Range
Filmistor | 1/10 |- 1.5 MQ
Resistor 1

Conventional
Metal-Film | 1/10 | 0.3 MQ
Resistor 1

Maximum | Wattage

Type Resistance | Rating

Extended-Range
Filmistor [ 1.5 MQ 1/10
Resistor

Conventional
Metal-Film | 1.5 MQ 1/2
Resistor

Both Resistors are one and the same...they're Sprague’s new
EXTENDED-RANGE FILMISTOR" METAL-FILM RESISTORS

Substantial saving of space in all
wattage ratings—1/20, 1/10, 1/8, 1/4,
1/2, and 1 watt—with absolutely

NO SACRIFICE IN STABILITY!

New manufacturing techniques at Sprague Electric
have made possible a major breakthrough in resis-
tance limits for metal-film resistors. Extended-Range
Fimistor Resistors now offer, in addition to accuracy

. . stability . . . reliability . . . extended resistance
values in size reductions which were previously
unobtainable. Size and weight advantages of Filmistor
Resistors now make them the ideal selection for
applications in high-impedance circuits, field-effect

transistor circuits, etc., where space is at a premium.
Many designs which previously had to settle for the
higher temperature coefficients of carbon-film resistors
in order to obtain required resistance values can now
utilize the low and controlled temperature coefficients
of Filmistor Metal-Film Resistors,

Other key features are =19% standard resistance toler-
ance, low inherent noise level, negligible voltage
coefficient of resistance, and tough molded case for
protection against mechanical damage and humidity.

For complete technical data, write for Engineering
Bulletin 7025C to Technical Literature Service,
Sprague Electric Company, 35 Marshall Street,
North Adams, Massachusetts 01248,

SPRAGUE COMPONENTS
p ®
RESISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s n n G U E
CAPACITORS INTERFERENCE FILTERS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNEYIC CORES
THIN-FILM MICROCIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONYROLS THE MARK OF RELIABILITY
INTEGRATED MICROCIRCUITS  ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

L2 LA

Electronics | June 27, 1966

*Sprague’ and *(2)° are registered trademarks of the Sprague Electric Co.
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Automatic Frequency-Response @
Recording System -

For fast response studies
of filters, networks, amplifiers,
transducers, and other devices

operating in the audio range

Type 1350-A

Generator-Recorder Assembly
complete, $2155 in U.S.A
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Recording of transmission characteristics of an adjustable
notch fiiter for four different frequency settings This plot is
a permanent ink recording on 4-inch-wide chart paper. Dy-
namic recording range is 40 dB (20- and 80-dB dynamic
ranges also available) Recorder chart speed and pen writ-
ing speed can be set over ranges of 2.5 to 75 in/min and
1 to 20 in/s, respectively.

odeo 10ds0

gy et !

Easy to Use...Accurate...

Provides a Permanent Chart Record

Here is an all-solid-state, servo-type recorder that
plots the rms value of ac voltage logarithmically on a
linear dB scale. It is coupled mechanically to a beat-
frequency audio generator whose frequency charac-
teristic over the audio range is flat within =0.25 dB. To
use this automatic recording system, connect the out-
put of the generator to the device you are testing and
apply the device's output to the recorder . . . Flick a
switch and set the system into motion; the recorder and
generator operating in synchronism provide you with a
response curve of the device under test in a few
seconds.

Call us for a trial demonstration and see for yourself
what this recording system can do for you.

BOSTON « NEW YORK = CHICAGO « PHILADELPHIA o WASHINGTON, D C
SYRACUSE « DALLAS « SAN FRANCISCO » LOS ANGELES + ORLANDO R A D l o

CLEVELAND « TORONTO « MONTREAL
BOURNE END, ENGLAND ZURICH, SWITZERLAND
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ated life tests, we have been pro-
ducing tachometers for some 12
months now, and are reasonably
certain of their reliability.

Laser scanning

To the Editor:

In your description of the laser
scanning system that we are work-
ing on there were several errors
which made the explanation un-
clear [May 2, p. 38)]. First of all,
the He-Ne discharge tube should
have been shown between mirrors
“A” and “B.” In this arm, the beam
diameter is necessarily less than 5
mm, the diameter of the bore of the
discharge tube. The main reason
for the complicated cavity is to ex-
pand this narrow beam into a large
(several inches) collimated beam
for passage through the delay line.

It should also be emphasized that
the laser cavity consists of the mir-
rors “A,” “B,” “C,” and “D.” The
delay line acoustic modulator is in-
ternal to the cavity and therefore
does not waste that portion of the
circulating light that misses the
shear pulse.

Elliott S. Kohn
Vernon J. Fowler
General Telephone & Electronics
Laboratories, Inc.
Bayside, New York

Required reading

To the Editor:

John F. Mason’s article “Viet-
nam: Electronics in the war” [May
16, p.95] is unquestionably one of
the most informative and useful
articles I have cver read. I have
often felt that the feedback from
military users to those of us doing
military electronics equipment de-
sign takes far too long. I am insist-
ing that all my engineers read the

article to gain a better appreciation
of the problems faced by military
users of our equipment.

I think you are doing the military
services, the electronics industry
and our entire nation a real service.

V.E. Hills
Radio Corp. of America
Defense Electronic Products
Camden, N.J.

Salute from Saigon

To the Editor:

I must congratulate your corres-
pondent John F. Mason for the
thorough research he performed
while in Vietnam. When he
visited me, I had no idea that he
had accumulated the imposing ar-
ray of facts that were contained
in his article [May 16, p. 95]. This
to me is significant because al-
though managers, like myself, can
generalize on systems concepts
and problems, the ultimate suc-
cess or failure of our communica-
tions-electronics systems depends
on the effectiveness of the equip-
ment components and the people
who operate them. Mason’s ar-
ticle certainly provides excellent
perspective to this problem.

I have only discovered one no-
ticeable departure from fact. The
article states that Colonel Albert
Redman is the communications
manager in Thailand, when in fact
it is Colonel Fred Ritter, Assistant
Chief of Staff, J6 (Communica-
tions-Electronics). Colonel Redman
is the Commanding Officer, De-
fense  Communication Agency,
South Asia Mainland, with head-
quarters in Saigon.

Walter E. Lotz, Jr.
Brigadier General, U.S. Army
Assistant Chief of Staff, J6
Vietnam
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® All silicon —60°C operation !

W Constant voltage/constant !

current |

M .01% regulation; 0.5 mv ripple |
;W Up to 300 watts—
| voltages to 160V,

B Remote sensing—remote ]
| programming ‘
@ TRYLINK® precision current

mode ’

M Automatic overvoltage

protection option

W Half Rack Size—Bench or i

rack mount

1
Looking for a challenging engineering {
opportunity with growth potential?
Contact D. Hauptman at Trygon.
An equal opportunity employer.

i--------'

| TRYGON

ELECTRONICS, INC.
Roosevelt, N.Y. 11575

Please rush me your new 52-page Power

i
|
l Supply Handbook—FREE l
I Name I
| i

—

Title
Company

Address
City State—_ Zip
LN N N N N §F JF J |
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Getting a plug-in for signal conditioning

“Here is my 17-pound multiple channel port-
able signal conditioner. It's for airborne and
ground applications. It accepts output data
from various types of transducers and condi-
tions and prepares this data for storage on
magnetic tape recorders or what have you—
analog instrumentation. It is ideally suited for
use with strain gauges and thermocouples.”

“Plug-in modules, such as amplifiers and
line drivers are available for use with such
tranducers as 1, 2,3 and 4-arm strain gauges,
thermocouples, accelerometers and other ca-
pacitive type pick-up devices. Buy what you
need now in either a7- or 14-channel capacity
system, and expand it later to fit your future
requirements.”

“Nytron calls this brilliant achievement of
mine the NY-1200 Portable Signal Condi-
tioner. And here are a few of its specifications
(per channel):"

Power Input® ................ 22to34VDC
Zero Stability®® ... .. %0.029% per °F
Gain Stability*® v, £0.029% per °F
Linearity 0.19 deviation from best straight line
Input Impedance ..... 100 K min., differential
Output Impedance ... ...... 1 Ohm max., isolated
Common Mode Rejection .......... 80 db min. (£5
VDC Max.)
Gain Setting ........ 100-500 Continuously Variable
Zero Offset ... 0to =2.5V Continuously Variable

Output Ripple ... 25 mV pp max.

Frequency Response ... DC to 20 Kc

(flat 0.1 db)

Output Voltage ........ 10 Volts p-p into 1 K load

Bridge Excitation .............. Will power 120-1,000
Ohm bridges

Shunt Calibration .......... Two discrete points of

bridge unbalance con-
trolled from front panel
Excitation Voltage 5 Voits Continuously Variable

.gfst:fnt.ts worst case power demand for a 14.channel

**Referred to full scale output, including bridge exci-
tation stability.

For greater enlightenment, write

me direct at Nytron, 795 San

Antonio Road, Palo Alto, Cali-

fornia (415) 327-0490. NYTRON

8 Circle 8 on reader service card

People

Walter L. Wasserman, the man
who directed the Philco Corp.’s
development of an electronically
controlled arti-
ficial limb, has
joined Hoffman-
LaRoche, Inc.,
the pharmaceu- - &
tical company a4
that last month

. =
announced it
was going into A
the medical
electronics business. Providing as-
sistance in Hoffman-LaRoche’s new
venture is the Radio Corp. of
America. The companies have
signed an agreement that calls for
cooperative development of a wide
range of medical electronics prod-
ucts, linking Hoffman-LaRoche’s
expertise in the medical field with
RCA’s expertise in electronics.

Other products. Though Wasser-
man’s experience in the develop-
ment of artificial limbs has been
extensive [Electronics, Sept. 20,
1965, p. 42], the venture will not be
limited. “Within a year,” says Was-
serman, “we expect to have a very
broad spectrum of medical elec-
tronic items.” Wasserman will be
general manager of the still-to-be-
formed Bioelectronics division. To
be sure, not all of the products will
be developed in-house, Wasserman
explains. “We're leaving the door
open for ‘acquisitions.””

High on the company’s list of
priority development projects will
be, naturally, artificial limbs. At
Philco, Wasserman developed an
artificial arm that could be con-
trolled by an amputee simply by
his “thinking” into action his shoul-
der muscles. Tiny electromyo-
graphic signals from the shoulder
muscles are collected in a complex
filtering network; impulses from
the network control a small electric
motor in the artificial limb. At
Hoffman-LaRoche, Wasserman
says, “We plan to use this tech-
nology for the development of an
artificial hand.”

Beyond that, the new division
will be working on equipment for
hospitals’ intensive-care sections,
on fetal monitoring equipment and
on other diagnostic equipment.

The next step. “Currently, most

|
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It isn’t that Stan takes nuclear radiation lightly.
But his 5-amp silicon transistors do.

With power transistors like these, an applications engi-
neer like Stan can afford to be nonchalant.

Take the new BR100A-F and BR101A-F series. (R
stands for Radiation-Resistant.) With base transit times
reduced to a maximum of less than 0.5 nanoseconds at
one ampere collector current, they’re perfect for use in
advanced circuits hardened for application in nuclear
radiation environments.

Case types? Six of them. All pictured below.

Stan’s regular 3-, 5-, and 10-amp units are easy to
take, too. B-3460 and B-3461 5-watt switches and B-

3465 and B-3466 RF power amplifiers. (Plus 75 other type
numbers specified for your application.) These low-cost
epitaxial NPN transistors are already at work in such
diversified applications as high-speed, high current core
drivers, high-frequency pulse generators, high voltage
nonsaturated switching applications, power supplies, relay
and solenoid drivers, and power amplifiers and oscillators
for HF/VHF communications transceivers.

Write or call our nearest sales office soon, won’t vou?
See if Stan can’t put his small wonders to work for you.

10 AMP TYPES

3 AMP TYPES
VCEO =40V to 60 V 21
VCBO=80 V to 100 V 31
Pc=5Wto7.5W .
VCE(s)=0.32V Typ at IC=1 A, 1B=100 mA 70-61

Switching Types: ton < 35 ns
tott < 75 ns

Amplifier Types: Py > 4.5 W at =50 MH;, VCC=28 V, Pi(n=0.5 W

at1C=1.5A, IB=150 mA

5 AMP TYPES

VCEO=40 Vto 80 V
VCBO=50Vto 90V

m -
I 1%‘1

“ To-611 MT-27
i

705 Symbol Type 1x10'* nfem? UNIT CONDITIONS
Pe=5W - Q.; MIN TYP MAX MIN TYP MAX
C=
BRIOD 40 50 — 40 — — v

VCE(S) =04V Typ at IC=3 A, 1B=0.3 A gl‘ éﬁ VOO g 75— — g5 - — v ICEO-S0mA
Switching Types: ton < 40 ns ’ L BRIOD 40 100 200 15 25 — — IC—3A,

tort < 300 ng 2 1C=3 A 1B=0.34 *. ' MFE BRI 30 — 150 7 10 — — VCE=5V |
Amplifier Types: Po > 8 W at f=50 MHz, VCC=30 V, Pip=1 W Lol o5 | |VCE(® 5313? - gg {g - ;g §g ¥ :g:ggk

VCEO=40Vto 80V
VCBO=50 Vto 90V

i

Pc=25 W

] VCE(s)=0.7 V Typ at IC=5 A, IB=0.5 A

Switching Types: ton < 40 ns ~3A IB=03A

' toft < 300 ns atIC=3 A, 1B=03

| Amplifier Types: Py > 25 W at f=50 MH;, VCC=30 V Pjn=5 W
H

I
Il RADIATION TYPES

Max Radiation Level Exposure=5 x 10'4 NVT
PRE RAD LIMIT POST RAD LIMIT

Bendix Semiconductor Division

Baltimore (Towson), Md.—(301) 828-6877; Chicago—(312
—(201) 946-9400; Los Angeles—(213) 776-4100; Miami S
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THE

CORPORATION

HOLMDEL, NEW JERSEY

) 637-6929; Dallas—(214) 357-1972; Detroit—(313) JOrdan 6-1420; Holmdel, N. J.

prings, Fla.—(305) 887-5521; Minneapolis—(612) 926-4633; Seattle—Ray Johnston
Co., Inc., (206) LA 4-5170; Syracuse, N. Y.—(315) 474-7531; Waltham, Mass.—(617) 899-0770; Export—(212) 973-2121, Cable:

605 Third Avenue, New York; Ottawa, Ont.—Computing Devices of Canada, P.0. Box 508—(613) TAlbot 8-2711.

‘*Bendixint,"’
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New from Spraguve!

ISOLAYER
DIFFERENTIAL
AMPLIFIERS

WITH
DIELECTRIC
ISOLATION

ey ub-218 uD-2119 uD-2120 uD-2121
BVceo 50V 50V 30v 30v
@10pA 80 80 . 40 40
P 150 150 100 100
| Vae, Vi, | 3mv 5mV 3mv 5mV

8] Vae, = Ve, | 5 uv/°C 10 wV/°C 5uV/°C < 10 wv/°C
(- 2pF 2pF 2pF 2pF

Sprague Electric also makes a broad line of standard differential
amplifiers, pairs, quads, and Darlington amplifiers

*trademark

For complete information, write to Technical Literature Service,

Spragve Electric Co., 35 Morshall St., North Adams, Mass. 01247

SPRAGUE COMPONENTS

TRANSISTORS
CAPACITORS

RESISTORS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS

Ass-6124

10

PACKAGED COMPONENT ASSEMBLIES
FUNCTIDNAL DIGITAL CIRCUITS
MAGNETIC COMPONENTS

PULSE TRANSFDRMERS
CERAMIC-BASE PRINTED NETWORKS
PULSE-FORMING NETWORKS

Circle 10 on reader service card

SPRAGUE

THE MARK OF RELIABILITY

“Sprague’ and @ 216 fegistered tragemarks of the Sprague Electric Co,

People

of our attention is focused on
electronic equipment that’s used
in diagnostic work,” says Wassecr-
man. “The next step is to develop
gear that can be used to cure. It’s
in the therapeutic field that elec-
tronics will probably make its
greatest contribution,” he adds.
“But right now we know very little
about the interaction of electric
fields with the body, so a lot of re-
search will have to be conducted
before we can contemplate using
electronics in this area.”

Blue sky. Looking cven further
into the future, he sees electronics
playing a role in preventive medi-
cine. “Certainly it’s blue sky think-
ing,” he concedes, “but now’s the
time to start thinking.”

Wasserman, who is 30 years old,
entered electronics through an odd
route. He attended Queens College
in New York and was graduated
with a degree in experimental psy-
chology. He went on to graduate
study at Syracuse University.
“NMuch of the time I worked with
electronic measuring instruments
and eventually T became more in-
terested in the tools of my trade
than in the trade itself.” Subse-
quently, he studied electrical en-
ginecring at the University of
Pennsylvania.

His contributions to field of pros-
thetic equipment were noted last
year when he won a medal from
the American Congress of Physical
Medicine and Rehabilitation.

The appointment of David E.
Harris, 49, as dircctor of HRB-
Singer, Inc.’s infrared laboratory
at State College, R
Pa., signals a | ‘
change in the
lab’s research >
effort. So far, i i
the company, Y

a subsidiary of \‘::"'

the Singer Co., '

h as concen- “ ‘
trated much of

its work on airborne infrared imag-
ing equipment and techniques.
Now, under Harris’s direction, the
lab will widen its scope and turn
a significant portion of its research
effort to systems that use radar
and television.
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Highest Power Level

for RF operation at C-Band:
MACHLETT miniature
planar triodes

_
i
-
-
-
I 4
J
2
:
-

For comparable size and weightin
the C-Band region, and higher,

the Machlett miniature planar triode
provides the highest plate
dissipation capability with
correspondingly high duty cycle
and rf power output.1kW grid
pulse operation is currently being
achieved at 6 Gc with the ML-8630.
From cathode rf heater contact to
anode rf surface contact, these
new tubes ML-8629, ML-8630 and
ML-8631 measure only .565 inches
high by .7 inch diameter. These
“8600 series” tubes will dissipate
100 watts, or more, with suitable
cooling devices. Frequency stable
for quick on-frequency
performance. Phormat cathode for
high voltage stability.

For complete details, write
The Machlett Laboratories, Inc.,
Springdale (Stamford), Conn. 06879.

@ THE MACHLETT LABORATORIES, INC.
A SUBSIDIARY OF RAYTHEON COMPANY
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~~d Instrument Corporstion W 313 Falrchlld Drive, Mountaln View, Californfa (415) 962.5011 @ TWX- 910 379-6435

FAIRCHILD SEMICONDUCTOR /A Division of Fairchild Ca~aer:







Want to design for
INSTANT STARTING?...

SPLIT- SECOND ACCURACY ?

REVERSIBILITY?...
MIXED SPEEDS?...

turn the
job over to | \ =

SYNCHRON® MOTORS!

No matter whether you want a motor
to withstand swiftly changing tempera-
tures, meet fast-reversing stresses, turn a
small part with exact accuracy to 1 Rev.
per week or 600 Rev. per minute, there's
a SYNCHRON Motor that can do it! It
can do a hundred other things as de-
manding as these — if you tell us how
you want it to function. Before you start
any design that calls for small drive or
timing motors, think of SYNCHRON
Motors, and call or write us at Hansen
Manufacturing Company. We'll be there
at once to help — with experience. Bet-
ter still — don’t wait till you face a
problem. Write us now — let us tell you
about SYNCHRON Motors and the ways
we design them to work for you.

HANSEN

MANUFACTURING COMPANY,INC.

‘4

PRINCETON,
INDIANA

)
%

HANSEN REPRESENTATIVES: CAREY & ASSOCI-
ATES, Houston, Tex., R. S. HOPKINS CO., Sher-
man Oaks, Calif.,, MELCHIOR & MACPHERSON,
INC., San Carlos, Calif.,, THE FROMM CO., Chi-
cago, Ill, H. C. JOHNSON AGENCY, INC,
Rochester, N. Y., WINSLOW ELECTRIC CO., Es-
sex, Conn., Narberth, Po., and New York, N. Y.
EXPORT DEPARTMENT, 64-14 Woodside Ave.,
Woodside, N. Y

14 Circle 14 on reader service card

Meetings

Advance Planning Briefing for Industry
on Electronic Systems (classified),
Electronic Systems Div., Air Force
Systems Command and NSIA; L.G.
Hanscom Field, Bedford, Mass.,

June 28-30.

International Audio-Visual Materials
Show, Erian, France, July 1-15.

British Industrial Exhibition; Moscow,
July 3.

Institute in Technical and Industrial
Communications, Colorado State
University; Fort Collins, Colo., July 5-9.

Aerospace Systems Conference, |EEE;
Olympic Hotel, Seattle, Wash., July
11-15.

Symposium on Electromagnetic
Compatibility, San Francisco Chapter
of the IEEE; San Francisco, July 11-13.

Joint Conference on Application of Thin
Films in Electronic Engineering,
Institute of Electronic and Radio
Engineers, Imperial College of Science
and Technology, London, Engiand,

July 11-14.

Electromagnetic Compatibility
Symposium, IEEE, Hiiton Hotel, San
Francisco, July 11-13.

Conference on Thin Films, Institute of
Electronic and Radio Engineers;
Imperial College of Science and
Technology, London, July 14.

Microelectronics Symposium, |EEE;
Colony Inn, St. Louis, Mo., July 18-20.

Microelectronics Symposium, IEEE;
Colony Motor Hotel, St. Louis, July
18-20.

Nuclear and Space Radiation Effects
Conference, IEEE, Stanford University,
Stanford, Calif., July 18-22.

Conference on Data Acquisition and
Processing in Biology and Medicine,
IEEE; University of Rochester,
Rochester, N.Y., July 25-27.

Rochester Conference on Data
Acquisition & Processing in Biology

& Medicine, 1EEE, University of
Rochester, Rochester, N.Y., July 25-27,

Medical Equipment Display and
Conference (MEDAC), Association of
the Advancement of Medical
Instrumentation; New War Memorial
Auditorium, Boston, July 25-29.

Value Analysis and Engineering
Workshop Seminar, Value Analysis, Inc.;
La Salle Hotel, La Salle, Chicago, July
25-29.

Research Conference on
Instrumentation Science, Instrument
Society of America; Hobart and William
Smith Colleges, Geneva, N.Y.,

Aug. 1-5.

U. S. Navy Second Marine Systems and
ASW Conference, American Institute of
Aeronautics and Astronautics,
Lafayette Hotel, Long Beach, Calif,,
Aug. 8-10.

Guidance and Control Conference,
American Institute of Aeronautics and
Astronautics; University of Washington,
Seattle, Aug. 15-17.

NATO Advanced Study Institute, NATO;
University of Keele, Staffordshire,
England, Aug. 15-26.

Automatic Control Conference,
American Institute of Aeronautics,
American Society of Mechanical
Engineers; University of Washington,
Seattle, Aug. 17-19.

Symposium on Computer and
Information Science (COINS),
Columbus Laboratories of Battelle
Memorial Institute, Office of Naval
Research, Ohio State University;
Columbus, Ohio, Aug. 22-24.

Western Electronics Show and
Convention, 1EEE and Western
Electronic Manufacturers Association;
the Sports Arena and Hollywood Park,
Los Angeles, Aug. 23-26.*

Call for papers

Ultrasonics Symposium, IEEE, Cleve-
land, Ohio, Oct. 12-15. Aug. 1 is
deadline for submitting papers to
N.S. Shiren, chairman of the techni-
cal program committee, IBM Watson
Research Center, P.O. Box 218, York-
town Heights, New York 10598.

* Meeting preview on page 16
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Chances are 9999999 to 1
this system’s on the air

A new target figure for reliable uptime (.9999999) is
now being demonstrated with an Astrodata system in
one of this nation’s key defense communications net-
works. Unlike other instruments and equipment with
high reliability for limited intervals, Astrodata’s Model
6600 Timing System is designed to be up and available
around the clock.

Chances that it will be off the air even momentarily are
one in 107. This outstanding availability is the result
of several design concepts:

Triple redundancy and majority logic ensure that the
6600 will continue functioning before, during and after
component failure. Triple redundancy is designed into
power, oscillation, and all other functional components.
Majority logic (best two out of three) is used for all

o

Qi
& -

&

divider circuitry at every stage of the system.

The 6600 need not go off the air for maintenance.
Alarms, both audible and visible, are energized upon
failure of any component. Localized error condition
lights on each circuit card enable the operator to pin-
point any malfunction immediately. And the test point
of any circuit card may be accessed from the front with-
out making another circuit card inaccessible.

Whether redundant or non-redundant design, Astro-
data has supplied well over 50 percent of the free
world’s timing instrumentation.

For more information concerning timing, data acquisi-
tion. processing, telemetry, hybrid, or analog computer
techniques, pleasc write for our timing and/or systems
experience brochures.

<>
ASTIROID AT A,
P.O. Box 3003 ® 240 E. Palais Road, Anaheim, California » 92803
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New from PENTA:

Beam Pentode with

~40db 3rd-Order Distortion
at 300w PEP Output

The new PL-8583/267 Penta beam
pentode for 300-400 watt linear

amplifier application offers a minimum

it of —40db 3rd-order intermodulation
distortion, without feedback, at 300 watts PEP
output. This PL-8583/267 in multiplex service
significantly reduces co-channel interference to
permit addition of new channels in new
equipment or to greatly improve performance
in existing equipment. Precision alignment of
electrodes contributes to both low distortion
figures and low drive requirements.

The PL-8583/267 electrical characteristics:

Heater voltage for oxide

unipotential cathode 26.5 volts
Heater current 1.0 amperes
Maximum ratings—CCS
DC plate voltage 2,000 volts
DC plate current 300 ma
Anode dissipation 350 watts

Size: 2.16” height x 1.75” diameter

For full details, write The Machlett
Laboratories, Inc.—Penta Plant, 312 N. Nopal
St., Santa Barbara, California 93102

THE MACHLETT LABORATORIES, INC.
_ A SUBSIDIARY OF RAYTHEON COMPANY

16 Circle 16 on reader service card

ieeting preview

Wescon

A review of the technical sessions
scheduled at the 1966 Western
Electronic Show and Convention,
which starts Aug. 23, indicates that
the framers of the convention will
continue the policy of taking a
broad look at technical develop-
ments. Extending a technique ini-
tiated last vear, Wescon sponsors
turned to experts in several fields
to organize technical sessions. The
result: this yvear many more ses-
sions will bring together top engi-
neers from competing companies.

The greatest stress is on solid
state electronics. On IC’s alone
four sessions arc planned: Recent
Advances in Nondigital Applica-
tions and Interconnection Aspects
of Integrated Electronies (with pa-
pers from the Univac division of
the Sperry Rand Corp. and the
Arinc Research Corp.); Solid State
Devices and Integrated Circuits
(speakers represent the Hewlett-
Packard Co.. Bell Telephone Lab-
oratories, Texas Instruments Incor-
porated and the Army Electronics
Command at Fort Monmouth,
N. J.); Large Scale Integration
(with papers from the International
Business Machines Corp.. TI. the
Autonetics division of North Ameri-
can Aviation, Inc.. and the Fair-
child Camera & Instrument Corp.):
and Integrated Circuits in the Con-
trol Area (with papers by the West-
inghouse Electric Corp. and by
NASA).

A broad review of the field effect
transistor will be presented in one
session. The topics will be FET vs.
Bipolar Transistor Characteristics,
the FET as an Amplifier, the FET
as a Switch. Circuit Simplification
with FET’s and Considerations of
the FET in Complex Arrays.

Another featured session, with a
broad range of contributors, will
consider plastic transistors and
their impact on the industry. Engi-
neers from the General Electric
Co.. TI, Fairchild and the Bendix
Corp. will present papers.

More than 43,000 people are ex-
pected to attend the four-dayv con-
ference in Los Angeles. Wescon is
sponsored by the Western Elec-
tronic Manufacturers Association
and the IEEE.
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100 v full-scale sensitivity
from this new 20Hz-4 MHz
solid-state ac voltmeter

BM.S. ¥OLTS
| -

DECIBELS

mwiten

HEWLETT 5, PACKARD

@ HEWLETT - PACKARD @ 400F AC VOLTMETER
IN =\ 100 KHZ L.P. FILTER /- out

D8 wmv RANGE VOLTS DB
INPUT  —20 100 -io
-30 30 o
@ -40 10 +i0
g 3 +20
[ +30
.3 +40
-80 .| +50

-

The highest level of performance available today is yours with
the new hp 400F/FL Generai-Purpose AC Voltmeters. Meas-
ure 100 pv to 300 v full scale on an individually calibrated
finear meter that lets you measure as low as 10 pv with 1 v
resolution. The 400FL, $285, offers a linear 12 db log scale
with accuracy of 1% of reading. Specified accuracy of the
400F is ¥%2% of reading plus %% of full scale. The 400F,
Option O1., puts the db scale uppermost for greater db reso-
lution ($10 extra).

As a low-distortion amplifier, the 400F/FL has a noise spec
<5 uv referred to input, typically 3.5 uv. The instrument can
be battery operated through rear-panel terminals. The 1 v ac
output is available on all ranges.

100.v sensitivity —for unprecedented low-level ac
measurements

Fast response—a reading in less than 2 seconds
after turn-on; fast overload recovery, too

80 db fow-noise amplifier, 1 v f.s. output, all ranges
Accuracy %% of reading + %% of full scale
Low-pass filter for controlling bandwidth of noise

10 Meg input impedance for minimum circuit load-
ing (10-25 pf capacity)

Uses all Hewlett-Packard accessories, such as cuy-
rent shunts, voltage dividers

Special meter scales available for db measurements

The low-pass 100 kHz filter, activated by a front-panel
switch, reduces the effect of unwanted high frequencies for
low-level audio measurements. The 11074A Voltage Divider
Probe (10:1) is available.

The front panel shows the ease of use that's yours with this
truly state-of-the-art ac voltmeter. Ideal for low-level audio,
servo, communications measurements . . . one instrument for
the widest variety of applications. For complete specifications
... or for a demonstration . . . call your Hewlett-Packard field
engineer. Or write Hewlett-Packard, Palo Alto, Calif. 94304,
Tel. (415) 326-7000; Europe: 54 Route des Acacias, Geneva.

Data subject to change without notice. Prices f.0.b. factory

HEWLETT hp. PACKARD
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ALPHA TUBING COMES IN
MORE TYPES, SIZES,GOLORS

AND CONVENIENT PUT-UPS

THAN ANY OTHER TUBING

IN THE BUSINESS.

IT’S NOT SURPRISING OUR COUPON HAS TO BE A LITTLE BIGGER, T00.

F-------------------------

' ‘lPHA WIRE A Dwvision of Loral Corporation

711 Lidgerwood Ave., Elizabeth, New jersey 87207

Gentlemen:

[ Please send me your catalog.
[ Please send me a sample of:

POLYVINYLCHLORIDE
(PVC-105)

[ Size 24, clear
0 Size 24, black
O Size 24, white
[ Size 24; yellow
O Size 24; red

{0 Size 24; green
O Size 22; clear
[0 Size 22; black
0 Size 22, white
O Size 22; vellow
0 Size 22; red

{0 Size 22; green
O Size 20; clear
0 Size 20; black
O Stze 20; white
0 Size 20. vellow
O Size 20, red

[ Size 20, green
0 Size 19; clear
0 Size 19, black
0 Size 19, white
0 Size 19 vellow
O Stze 19 red

[0 Size 19, green
0 S17e 18° clear
0 Size 18, black
O Size 18, white
0 Size 18, yellow
0 Size 18, red

[ Size 18, green
0 Size 17, clear
O Stze 17, black
0 Size 17, white
[ Size 17, yellow
C Size 17; red

O Size 17, green
O Size 16, clear
0 Size 16. black
0 Size 16; white
0O Size 16; vellow
[ Stze 16; red

O Size 16; green
™ Size 15 clear
C Size 15 black

0 Size 15; white
[ Size 15; yellow
[0 Size 15, red

[0 Size 15; green
[0 Size 14; clear
[ Size 14; black
[ Size 14, white
[ Size 14, yellow
0O Size 14, red

[0 Size 14; green
O Size 13, clear
O Stze 13, black
0O Size 13. white
[0 Size 13, yellow
[ Size 13; red

[0 Size 13; green
0O Size 12; clear
0 Size 12, black
O Size 12, white
0 Size 12; yellow
[0 Size 12; red

[ Size 12, green
0 Size 11, clear
0 Size 11, black
O Size 11, white
0 Size 11, yellow
0O Size 11, red

[ Size 11; green
[ Size 10, clear
0O Size 10; black
[0 Size 10; white
0 Size 10; yeliow
[0 Size 10, red

[ Size 10; green
O Size 9; clear
0 Si1ze 9; black
[0 Size 9, white
[ Size 9, vellow
O Size 9, red

[0 Size 9, green
[ Size 8; clear
[ Size 8; black
[0 Size 8; white
[ Size 8; yellow
[ Size 8: red

O Size 8: green

0 Size 7. clear

0 Size 7; black

O Size 7; white

O Size 7; yellow
0O Size7; red

O 51ze 7; green

O Size 6; clear

[ Size 6; black

[ Size 6; white

[ Size 6; yellow
O Si1ze 6; red

[0 Size 6, green

[0 Size 5; clear

0 Size S, black

1 Size S; white

[0 Size 5, yellow
0O Size S, red

O Size S, green

[ Size 4; clear

O Size 4; black

0 Size 4; white

[ Size 4; yellow
[0 Size 4; red

[0 Size 4; green

O Size 3; clear

[0 Size 3; black

0 Size 3; white

O Size 3, yeliow
O Size 3, red

(0 Size 3; green

[ Size 2; clear

[ Size 2; black

[ Size 2; white

[ Size 2; yellow
O Size 2; red

O Size 2, green

0O Size 1, clear

[0 Size 1; black

0 Size 1; white

0O Size 0, clear

0 Size 0; black

O Size 0; white

[0 Size 5/16"; clear
[0 Size 5/16”, black
0O Size 5/16", white
0 Size 3/8"; clear
[ Size 3/8; black
0 Size 3/87; white
0O Size 7/16”; clear
[0 Size 7116"; black
0 Size 716", white
O Size 1/2"; clear
0 Size 1/2"; black
0 Size 1/2°; white
[0 Size 9/16"; clear
0 Size 9/16”, black

[ Size 9/16”; white
0 Size 5/87; clear
O Size 5/8”; black
[0 Size 5/87; white
0 Size 3/47; clear
[0 Size 3/4”; black
[ Size 3/4"; white
[0 Size 7/8”; clear
[0 Size 7/8"; black
O Size 7/8"; white
0 Size 17; clear

[0 Size 17; black

O Size 1°; white

[0 Size 11/8”; clear
0 5ize 11/8”, black
0 Size 11/4”, clear
0O Size 11/4”, black
0 Size 1 3/8". clear
[0 Size 13/8”; black
0 Size 11/2°; clear
0 Size 1 1/2”; black
0O Size 13/4"; clear
0 Size 1 3/47; black
O Size 27; clear

[0 Size 2”; black

0O Size 2 1/4”; clear
0O Size 2 1/4”; black
[ Size 2 1/2”; clear
0 Size 21/2"; black

TEFLON THIN WALL
(TFT-200)

0O Size 30, natural
0O Size 30, vellow
0 Size 30; black
0 Size 30; red

O Size 28; natural
0 Size 28; yellow
[ Size 28; black
[ Size 28; red

O Size 26, natural
O Size 26, yeliow
[ Size 26; black
[0 Size 26; red

0O Size 24; natural
[0 Size 24; yellow
[0 Size 24, black
0 Size 24, red

0 Size 22, natural
[0 Size 22, yellow
0 Size 22, black
0 Size 22; red

[0 Size 20; natural
0 Size 20; yellow
0 Size 20; black
[0 Size 20, red

[0 Size 19; natural
] S1ze 19; yellow
0 Size 19; black
[0 Size 19; red

[0 Size 18; natural
[0 Size 18; yellow
0 Size 18; black
[0 Size 18; red

0 Size 17; natural
[0 Size 17; yellow
[ Size 17; black
[0 Size 17; red

0 Size 16; natural
0O S1ze 16, yellow
[ Size 16, black
[ Size 16, red

[ Size 15; natural
[ Size 15; yellow
[0 Size 15; black
0 Size 15; red

[ Size 14; natural
0O Size 14; yellow
O Size 14; black
0O Size 14; red

0 Size 13; natural
O Size 13; yellow
[ Size 13; black
O Size 13; red

0 Size 12; natural
[ Size 12, yellow
0 Size 12: black
O Size 12; red

0 Size 11; natural
0 Size 11, yellow
O Size 11; black
0 Size 11; red

[ Size 10, natural
[ Size 10, vellow
[ Size 10; black
[ Size 10, red

[ Size 9, natural
O Size 9; yellow
0 Size 9. black

[ Size 9; red

[ Size 8; natural
[ Size 8, yellow
[0 Size B, black

[ Size 8, red

[0 Size 7, natural
O Size 6; natural
0 Size S; natural
0 Size 4; natural
[0 Size 3; natural
0 Size 2; natural
0 Size 1, natural
[0 Size 0, natural

TEFLON STANDARD
WALL (TFT-250)
O Size 24, natural
0 Size 22, natural
0 Size 20, natural
0 Size 19, natural
[0 51ze 18, natural
0O Size 17, natural
0O Size 16, natural
O Size 15; natural
[0 Size 14; natural
0O Size 13; natural
0 Size 12; natural
0 Size 11, natural
0 Size 10; natural
[0 Size 9. natural
[0 Size 8. natural
0 Size 7 natural
0 Size 6 natural
[ Size 5 natural
O Size 4 natural
0 Size 3 natural
0 Size 2, natural
0 Size 1, natural
O Size 0; natural

ZIPPER TUBING

ALL PURPOSE (ZIP-31]
0 Size V/4”; clear

[ 5ize 1.4"; black

0 Size 14”; yellow
0 Size 3'8"; clear

0 Size 3/8”; black

[ Size 3/8"; yellow
[0 Size 1/2”; clear

[0 Size 1/2”; black

[0 Size /2, yellow
{1 Size 5/87; clear

[ Size 5/8”; black

[0 Size 5/8"; yellow
0O Size 3/4”, clear

[ Size 3/47, black

O Size 3/4”; yellow
[ Size 7/8", clear

0 Size 7/8”; black

[0 Size 7/8"; yellow
0O Size 17, clear

0 Size 1", black

{1 Si1ze 1”; yellow

[0 Size 11/8%, clear
[0 Size 11/8”; black
[ Size 11/8”; yellow
O Size 1 1/4”; clear
£ Size 11/4”; black
O Size 11/47; yellow
) Size 11/27; clear

h-----------------------------------------------
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O Size 1 1/2”; black
0O Size 11/2"; yellow
[0 Size 13/4”; clear
[ Size 13/4”; black
O Size 1 3/4”; yellow
O Size 2”; clear

O Size 2”; black

[0 Size 2”; yellow

ZIPPER—HEAVY DUTY

(ZIP-31M)

O Size 1/4"; clear
[0 Size 1/47; black
[0 Size 3/8”; ctear
O Size 3/8"; black
O Size 1/2”: clear
O Size 1/2”; black
O Size 5/8"; clear
[ Size 5/8”; black
O Size 3/4"; clear
O Size 3/4”; black
O Size 7/8"; clear
[ Size 7/87; black
O Size 1; clear

[ Size 1°; black

O Size 11/8%; clear
[ Size 1 1/8%; black
[ Size 1 1/4”; clear
[ Size 11/4”; black
0O Size 11/2"; clear
[ Size 1 1/2%; black
[ Size 1 3/4"; clear
[0 Size 1 3/47; black
[0 Size 27; clear

[ Size 2”; black

ZI1PPER—EXTRA FLEXIBLE

(Z1P-44)

[ Size 1/4”; clear
[ Size 1/4”; black
[ Size 3/8"; clear
O Size 3/8"; black
0O Size 1/2°; clear
0 Size 1/2”; black
[ Size 5/8”; clear
[ Size 5/8”; black
{3 Size 3/4”; clear
0O Size 3/47; black
O Size 7/8%; clear
[ Size 7/8"; black
0 Size 17; clear

0O Size 1”; black

0 51ze 11/8"; clear
tJ S1ze 11/8"; black
0 Size 11/4%; clear
[ Size 1 1/4”; black

D Size 11/2”, clear
0 Size 1 1/2%; black
[ Size 13/4”; clear
[ Size 1 3/4”; black
O Size 2"; clear
O Size 2; black

ZIPPER—SHIELDED
(Z1P-50)

O Size 1/4”; silver-grey
O Size 3/87; silver-grey
O Size 1/2°; silver-grey
[ Size 5/8"; silver-grey
O Size 3/4"; silver-grey
[ Size 7/8”; silver-grey
O Size 17; silver-grey

[ Size 11/87; silver-grey
O Size 11/4”; silver-grey
O Size 11/2"; silver-grey
[ Size 1 3/4"; silver-grey
O Size 27; silver-grey

PLASTIC IMPREGNATED
FIBERGLASS (PIF-130)
[ Size 24; black
[ Size 24; yellow
O Size 22; black
[ Size 22; yellow
O Size 20; black
O Size 20; yellow
[ Size 19; black
0O Size 19; yellow
[ Size 18; black
[ Size 18; yellow
[ Size 17; black
[0 Size 17; yellow
0O Size 16; black
0O Size 16; yellow
[ Size 15; black
O Size 15; yellow
[ Size 14; black
[ Size 14; yellow
O Size 13; black
0O Size 13; yellow
0O Size 12; black
[0 Size 12; yellow
[ Size 11; black
O Size 11; yellow
0O Size 10; black
[0 Size 10; yellow
0O Size 9; black
D Size 9; yellow
O Size 8; black
0O Size 8; yellow
O Size 7; black
D Size 7; yellow
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O Size 6. black

0O Size 6; vellow
[0 Size 5; black

[0 Size 5; yellow
[ Size 4; black

[0 Size 4; yellow
[ Size 3; black

[ Size 3; yellow
O Size 2; black

O Size 2; yellow
[ Size 1; black

O Size 1; yellow
[ Size 0; black

[0 Size 0; yellow
[ Size 3/8"; black
0 Size 3/8”; yellow
O Size 7/16"; black
O Size 7/16”; yellow
[ Size 1/2”; black
[0 Size 1/2”, yellow
[ Size 5/87; black
[ Size 5/87; yellow
[ Size 3/4"; black
[ Size 3/4”; yellow
[ Size 7/8"; black
[ Size 7/8"; yellow
[ Size 17; black

0O Size 17; yetlow

SHRINKABLE IRRADIATED
POLYOLEFIN (FIT-221)

[ Size 3/64"; black
[0 Size 3/64"; white
O Size 3/64”; red

[ Size 3/64”; yellow
[0 Size 3/64”; blue
O Size 3/64"; clear
O Size 1/16”; black
[0 Size 1/16"; white
O Size 1/16"; red

O Size 1/16"; yellow
[ Size 1/16”; blue
O Size 1/16”; clear
[ Size 3/32"; black
[ Size 3/32", white
O Size 3/327; red

O Size 3/32"; yellow
O Size 3/327; blue
O Size 3/32”; clear
[ Size 1/8”; black
0 Size 1/8”; white
O Size 1/8%; red

[0 Size 1/8”; yellow
[ Size 1/8”; blue

[ Size 1/8"; clear

[ Size 3/16"; black

O Size 3/16", white
O Size 3/16", red
O Size 3/16”; yellow
[ Size 3/16”; biue
[ Size 3/16”; clear
O Size 1/4"; black
[0 Size 1/4”; white
O Size 1/4”; red

O Size 1/4”; yellow
[ Size 1/4”; blue
[ Size 1/4”; clear
[0 Size 3/8”; black
O Size 3/8"; white
O Size 3/8°; red

[ Size 3/8”; yellow
[ Size 3/8”; blue
O Stze 3/87; clear
[ Size 1/2”; black
[ Size 1/2"; white
[0 Size 1/2”; red

[ Size 1/2"; yellow
[ Size 1/27; blue
0 Size 1/2”; clear
[ Size 3/4”; black
[ Size 3/4"; white
[ Size 3/4”; red

[ Size 3/4”; yellow
[ Size 3/4”; blue
[ Size 3/4"; clear
[ Size 17; black

[ Size 1”; white

[ Seze 17; red

[ Size 1°; yellow
[0 Size 1”; blue

[ Size 17; clear

[ Size 1 1/27; black
[ Size 1 1/2”; white
O Size 1 1/27; red
[ Size 11/2"; yellow
O Size 11/2"; blue
O Size 11/27; clear
[0 Size 27; black

O Size 2"; white

O Size 2"; red

[ Size 27; yellow
[ Size 2°; blue

O Size 2”; clear

[ Size 37; black

[ Size 3”; white

[ Size 3"; red

[ Size 3"; yellow
[ Size 37; blue

[ Size 3°; clear

[ Size 4”; black

[ Size 47; white

[ Size 4”; red

[ Size 47; yellow
[ Size 4”; blue
[ Size 4”; clear

SHRINKABLE IRRADIATED
POLYOLEFIN SEMI-RIGID
{FIT-295)

[ Size 3/64”; yellow

[ Size 3/64"; clear

[0 Size 1/16"; white

O Size 1/16”; clear

O Size 3/32”; blue

O Size 3/32"; clear

O Size 1/87; red

O Size 1/8”; clear

[ Size 3/16”; green

O Size 3/16™; clear

[ Size 1/4”; slate

[0 Size 1/4”; clear

[ Size 3/8"; brown

O Size 3/8”; clear

[ Size 1/2”; white

O Size 1/27; clear

SHRINKABLE IRRADIATED
HIGH TEMPERATURE
(FIT-350)

[0 Size 3/64”; clear

01 Size 1/16”; clear
O Size 3/32"; clear
O Size 1/8”; clear

O Size 3/16"; clear

O Size 1/4"; clear

[0 Size 3/8”; clear

O Size 1/2”; clear

O Size 3/4"; clear

O Size 1°; clear

SHRINKABLE IRRADIATED
POLYVINYLCHLORIDE
{FIT-105)

[ Size 3/64”; black

Name,

O Size 116", black
O Size 3/32", black
[ Size 1/8”; black
[ Size 3/167; black
[ Size 1/4”; black
[ Size 3/8”; black
[ Size 1/2”; black
O Size 3/4”; black
[ Size 1”; black

[ Size 11/2"; black
[ Size 2”; black

SHRINKABLE SURFACE-

IRRADIATED POLYOLEFIN

(FIT-300)

[ Size 1/8”; brown

O Size 3/16"; grey

[ Size 1/4”; white

[ Size 3/8"; red

[ Size 1/2°; blue

[ Size 3/4"; yellow

O Size 3/10" (heavy-wall)
blue

SHRINKABLE IRRADIATED
TEFLON (FIT-500)
O Size 30, natural
[ Size 28; natural
0O Size 26; natural
[0 Stze 24; natural
O Size 22; natural
[ Size 20; natural
O Size 18; natural
[ Size 16; natural
[ Size 14, natural
0 Size 12, natural
[0 Size 10; natural
O Size 8; natural
O Size 6; natural
O Size 4; natural
O Size 2; naturalt
O Size 0, natural

Title

Company

Street

City _State

Zip

L--------Wm--------
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DESIGNER’S

P. R. MALLORY & CO. INC., INDIANAPOLIS, INDIANA 46206

New solid-state audible
signal has low current
drain, high reliability

The Sonalert® signal is a unique
solid-state device which produces
a compelling tone on as little as 3
milliamps. It consists of a piezo-
electric transducer driven by a
transistorized oscillator. It has no
arcing contacts which cause explo-
sion hazard and RF interference.

Sound intensity varies with applied
voltage, and ranges from 68 to
80 db. Frequency is fixed by trans-
ducer characteristics, cannot be
altered by external means, and is
not affected by voltage. The device
operates over a wide range of ap-
plied voltage.

Starting current is the same as oper-
ating current, and is exceptionally
low. The 6 to 28 volt model draws
only 3 milliamperes at 6 volts. The
110-volt AC model draws only 14
milliamperes (about the same as a
neon pilot lamp).

Standard frequency is 2800 +300
cycles; a 4500 +500 cycle model is
also available. AC and DC models
are available, operating over the
range from 6 to 28 volts; also a
110-volt AC model. A pulsed model
produces ‘‘beeps’ at a rate of 3 to
5 pulses per second. The high and
low frequency units can be used in
combination to indicate high or low
limit alarms, or they can be used
simultaneously to deliver a beat
frequency signal.

Because of its solid-state design,
the Sonalert has maximum relia-
bility. It is being used as an over-
voltage or undervoltage failure
alarm on computers, as a “‘wheels

New polystyrene film capacitors
have superior stability, low cost

Now available from Mallory is a
line of polystyrene capacitors which
have temperature and life stability
exceeding that of polyester film
types. They are made of a unique
form of stretched polystyrene film
and high purity aluminum foil. The
manufacturing process fuses the
polystyrene to form a self-sealed
case with excellent humidity pro-
tection.

Insulation resistance of these capac-
itors is exceptionally high—in the
order of 100,000 megohms—and
stays high throughout life. Tem-
perature stability is excellent: from
—10°C to +70°C, total capacitance
change is less than —1.39;. Tem-
perature coefficientis —150 ppm, °C,
+60 ppm/°C. Dissipatlion factor is
less than 0.059,, and is constant
over this temperature range.

o +5
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Degrees Centigrade
Capacitance vs. Temperature

Temperature stability of Mallory Polysty-
rene Capacitors compared with polyester
film capacitors.

73 standard ratings from 5 pf to
.01 mifd, all at 600 volts DC, are
available. Standard tolerance is
+5¢. Maximum operating tem-
peratures are —40°C to +85°C.
Production quantities can be ob-
tained immediately from Fran-
chised Mallory Distributors, at
prices below polyester film capac-
itors.

CIRCLE 240 ON READER SERVICE CARD

UL-recognized switch and control for light dimmers

down” signal on aircraft, as a se-
curity or overheat alarm. Because
of its low power requirements, it
can be actuated by batteries, di-
rectly by photo-sensitive devices;
and it can be connected in fail-safe
circuits where breaking a safety
switeh will apply full voltage across
the Sonalert. Operating tempera-
tures from —60 to +120°F are
permissible. The complete unit is
compact and is mounted on a single
1%," panel hole.

CIRCLE 241 ON READER SERVICE CARD

20

A combined push-push three-way
switch and intensity control, espe-
cially designed for use in light
dimmers, is now available from
Mallory Controls Company. The
front section carbon control and
the integral switch are both de-
signed to meet Underwriters’ Lab-
oratories requirements for voltage
breakdown test and for dimen-
sional spacing for use in electronic
light dimmer controls.

The intensity control is rated 1
watt nominal, and is supplied in
values from 100 to 1,000K ohms,
in standard linear taper...also
with other tapers and with fixed
end resistances. The switch is sin-
gle pole double throw, permanently
attached to the same shaft with
the control. It has been designed to
handle dimmer loads up to 5 am-
peres at 117 volts, 60 cycles.

CIRCLE 242 ON READER SERVICE CARD
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Wet slug tantalum

capacitors are best

choice for timing circuits
B -

Compare charging current-time traces, re-
produced from oscilloscope photographs.
Sweep speed: 20 millisec/div. Vertical sen-
sitivity: 314 ua/div.

In an RC timing circuit, the value
of time constant is usually calcu-
lated from the nominal value of
capacitance and the value of the
timing resistor. When tantalum

MALLORY

capacitors are used in timing cir-
cuits, the effects of error introduced
by DC leakage should be consid-
ered. Wet slug tantalum capacitors,
because they have DC leakage in
the order of 109, that of solid elec-
trolyte types, have inherently far
lower time error.

The effect of the leakage resistance
path, in parallel with capacitor
terminals, is to cause an apparent
increase in time constant. The time
error is, of course, zero in a perfect
capacitor where the leakage path
has infinite resistance...and in-
creases as leakage resistance ap-
proaches the value of the timing or
series resistance of the circuit.

For this reason, Mallory engineers
often recommend wet slug tantalum
capacitors for use in timing circuits
where maximum precision is re-
quired. We have an engineering re-
port on this subject, and will be
glad to send copies on request.

CIRCLE 243 ON READER SERVICE CARD

World’s Smallest Primary Battery

Mallory can now offer electronic
designers the world’s smallest pri-
mary cell actually in production.
Only 0.130" high by 0.225" diam-
eter, this 1.35 volt miniature power
source is rated to produce 16 milli-
ampere hours.

Because the battery energy is cre-
ated through Mallory’s mercuric
oxide-potassium hydroxide-zine
system, voltage is extremely ac-
curate and stable, and shelf life
extraordinarily long.

Among the possible applications for
the battery (designated as Mallory
RM-212) are hearing aids small
enough to hide inside the ear canal,
“radio” capsules to transmit infor-
mation from inside the body, and
extremely small proximity fuses
and telemetry devices.

If you’re looking for extremely
small power sources, this may be
it. Or perhaps this breakthrough
in battery size suggests designs not
possible until now.

CIRCLE 244 ON READER SERVICE CARD

o

AL TYPICAL DISCHARGE, RM-212 CELL
B2 55 o { 1,500 OHMS CONT. AT 70°-95°F.

VOLTS
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New small-size,
low-price silicon
rectifier line

The Mallory Type B rectifier is
specifically designed for applica-
tions which require current capa-
bility up to 1 ampere in minimum
size. It uses a passivated silicon junc-
tion for high temperature stability.

It’s a new shape in rectifiers: the
epoxy package is only .275" long
and .135" maximum diameter, seli-
supported on .032” diameter axial
leads. It needs ne heat sink other
than its own leads. Yet in this tiny
size, it affords ratings of 3{ ampere
and 1 ampere, at 50°C ambient.
Peak inverse voltage ratings from
50 to 1000 volts are available.

Forward drop is only .9 volts for
the l-ampere units, and 1.0 volts
for the 34-ampere type, at full
rated current. Maximum surge cur-
rent (4 millisec) is 85 amperes. Ac-
celerated environmental tests have
demonstrated the Type B’s ability
to withstand severe humidity ex-
posure.

Prices are as low as 10 centes in
quantities of 100,000.

CIRCLE 245 ON READER SERVICE CARD



FOR TRANSDUCER BRIDGES

KEPCO'S POWER SUPPLY ISOLATION

MAKES THE DIFFERENCE!

)y"

e (LA O

ISOLATED

THE KG ISOLATED POWER SUPPLY FEATURES:
DC OUTPUT RANGE: 0-25V, 0-200 ma.

witn @ maximum of: W 1 picofarad line-to-output capacitance
m 200 picofarads output-to-ground
capacitance
m 0.001%, line, 0.005% load regulation
m 100 microvolts (rms) ripple

and a minimum of: M 10'° ohms output-to-ground resistance
® 0.05% voltage resolution

REGULATION: LINE 0.001% - LOAD 0.005%
| OUTPUT IMPEDANCE
DC OUTPUT OHMS MAX.

MODEL RANGE OCto | 100cps | theto | PRICE
VOLTS AMPS | 100cps| tolke #00kc+#h

KG 25-0.2] 0-25 0-02 ’600'6; 001 | 0.1+1 fs195.oo_

patent Nos. furnished on request

NEW 52 PAGE CATALOG
CONTAINING COMPLETE
SPECIFICATIONS AND
APPLICATIONS NOTES
IS NOW AVAILABLE

FREE COPY!

22 Circle 22 on reader service card

and in isolated Power
Supplies, the new
KEPCO “KG” Module
leads the field!

A new, sophisticated reference regu-
lator, permits output DC comparisons
to be made with a long term (8 hour)
stability of 0.005% (or 0.001 volts,
whichever is greater). The Kepco Com-
parison Bridge, which performs the
comparison, is fully programmable and
may be connected to regulate either
voltage or current output.

The Model KG 25-0.2 is especially
configured for minimum stray coupling
capacitance. It is entirely constructed
on a 131%," x 4'/2" glass epoxy printed
circuit card which mounts a special
multiply shielded power transformer,
transistor-driven reference, comple-
mentary comparison amplifier, and
pass section (with heat sink). A non-
metallic front panel continues the iso-
lation theme, and mounts a ten-turn,
wire-wound (low temperature coeffi-
cient) voltage adjustment, current limit
adjustment (with a very sharp knee),
DC operated pilot light, handle and
fasteners.

The Model KG 25-0.2 Module is di-
mensioned for eight abreast plug-in
mounting in a 5Y/¢" H x 19" W stan-
dard rack housing, Model RA 19-8; or
may be conveniently housed in a plug-
in case-type Model CA 2. Encasement
is enormously simplified by an ingeni-
ous mechanical design which employs
minimum contact slide rails. There are
no screws or other closures apart from
the two panel-mounted {captive) thumb

SCrews.

See our complete Catalog in

eem . e EG|

WARATEFORIVCER KEPCO. INC. » 131-38 SANFORD AVENUE » FLUSHING, N.Y. 11352 « (212) 461-7000
TWX #212.539-6623 « Cable: KEPCOPOWER NEWYORK
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Editorial

Europe votes, but
isn’t ready for
color television

In Oslo, during the next few weeks, the die will
be cast for color television in Europe. The ex-
perts predict that two systems will be approved
at the CCIR meeting: The German PAL system
for Western Europe, except France, and the
French Secam system for France, the Soviet
Union and Eastern Europe. The decision will
not lead to any great technological advance. In
fact, many of the countries that have been lobby-
ing for one system or the other will not have
color television for many vears to come. Most
of Europe is not ready for color tv.

Then why all the excitement? Partly it is poli-
tical. In France, Secam has become a cause
célébre and a part of foreign policy. At the end
of May, just before the CCIR delegates were
ready to leave for Oslo, France sent a 100-man
party to Portugal to persuade that somewhat
backward country to vote for Secam. Almost
everybody agrees that the economic potential
of color tv in Portugal is almost nil and it may
be as much as 10 years away from the start of
color telecasts.

Partly, the pressure came from receiver and
component makers in Western Europe where
black-and-white tv sales have hit a plateau. In
Great Britain, France, and West Germany, set
makers are expecting a big lift from color tv but
even here the enthusiasts may be in for a jolting
surprise. The costs of telecasting color are so
high that the broadcasters are likely to go easy.
In West Germany, for example, the current plan
is to telecast only 10 hours a week in color when
the broadcasts start in 1967.

Experience in the United States has shown
that the color-tv hoom did not start until pro-
graming in color was extensive by all three net-
works and local stations. Another factor that will
slow the sales of color tv will be the high price
of receivers, particularly at the start when pro-
duction volumes are low.

Color will not lure many new customers in
Europe. The saturation levels of black-and-white
tv in Germany and France are low, about 60%
compared to the over 95% saturation in the
United States. One reason why more people

don’t buy television sets is economic. A sizeable
percentage of the people in Europe cannot afford
a black-and-white tv set. Clearly these same
people will not be able to buy a color set which
will be more than twice as expensive as black and
white. Thus, color tv may turn out to give some
of its strongest adherents some of the biggest
headaches.

In the German Democratic Republic, the
Socialist country, color tv has produced a frus-
trating dilemma. Probably the most devoted
follower of Soviet policies, the government went
for Secam as a matter of foreign policy and be-
cause it would like to export color tv sets to the
other countries of Eastern Europe. But at the
same time the people of East Germany want
to be able to receive the PAL broadcasts of
West Germany and to transmit color telecasts
into West Germany.

In other Socialist countries of Eastern Europe,
like Rumania, color tv caught the planners by
surprise. There is no room in the plans for color
tv. Rumania, which has a pent-up demand for
black-and-white tv that will not nearly be satis-
fied before 1970, has programed to double re-
ceiver production by 1970, but only black-and-
white sets. To start color would mean not meet-
ing their goals or importing sets, a practice
that has been almost prohibitive because of the
country’s lack of foreign exchange.

But the worst problem of all may lie on the
doorstep of the French company, Compagnie
Générale de Télégraphie sans Fil (CSF), which
created Secam and set up the Compagnie Fran-
caise de Télévision (CFT) to exploit it.

As part of the French persuasion of the Soviet
Union to accept Sccam, so the rumor goes in
Europe, the French promised to help the Rus-
sians set up a plant to build the new CFT color
tube. The problem is that CSF has not been able
to solve production bugs and produce the tube
in quantity.

At another French company, an executive who
has closely watched CSF’s struggles and their
effect on CFT summed up the delay this way:
“If CSF put in the same amount of money that
RCA put into setting up production of the
shadow mask tube there would be no problem.”
But CSF does not have that kind of money.

The French dilemma will make a lot of color
tv pioneers in the U.S. chuckle because they
have been trying to sell the American NTSC sys-
tem to Europe on just that basis: that U. S. com-
panies had spent a lot of money perfecting the
system and had a lot of experience. Though
Europe will have two tv systems almost all the
color-tv sets built there will use shadow mask
tubes for at least the next three to five years.



Our new KU relay is quite excep-
tional. For many relay users, it will
be more convenient, more versa-
tile, easier to install and replace

. and cost substantially less
money. Here’s why.

MODERN, COST SAVING TERMINALS
Quick-connect
terminals mean
faster installation
on yvour produc-
tion line . . . easier
replacement in
the field. Standard -
models have .187" terminals, but
.205” may be ordered. All terminals
are punched for those who prefer
solder connections. Barriers molded
into the sturdy front meet U/L
and CSA requirements.

TRUE 10 AMP NYLON SOCKET
A nylon socket— g =
rated for carrying F a4
10-amperes—can
be supplied to
make the KU a
handy plug-in relay. Covered
(KUP) relays, incidentally, cost

24 Circle 24 on reader service card

Will this new
General Purpose PeB relay make
our best seller obsolete?

dramatically less than similar re-
lays having octal-type plugs.

You may specify five- or ten-ampere
KU relays. Longer movable arms
and a unique method of staking the
stationary contacts to the header
contribute to the improved reliabil-
ity and longer life of this new series.

WIDE CHOICE OF FEATURES
Two styles of heat and shock resis-
tant polycarbonate dust covers are
available. One, with slotted flanges,
provides a quick, convenient
method for mounting the relay
directly to a chassis. A handy push-
button which op-
erates the mov-
able contacts can
also be supplied
for manually
checking circuits.
KUP relays are

available with a
neon lamp wired
in parallel with
their coils to indi-
catethat power
is reaching the
relays.

Longer life, improved reliability,
exceptional versatility and, in the
case of covered relays, substan-
tially lower costs are all part of
the KU Series. Interested? Call
your P&B sales representative
today, or get in touch with us direct.

KU SERIES SPECIFICATIONS
GENERAL:
Description: 5 or 10 amperes General
Purpose Relay.
Expected Life: 10,000,000 cycles, Mech.
Breakdown Voltage: 1,500V rms 60 Hz
between all elements; 500V rms 60 Hz
between open contacts.
CONTACTS:
Arrangements: Up to 3 Form C.
Rating: 5 or 10 amps ( 28V DC or
115V AC resistive.
COILS:
Voltage: DC to 110V; AC to 230V 60 Haz.
Power: DC 1.2 W; AC1and 2 poles 2.0 VA;
AC 3 poles 2.7 VA.
Resistance: 16,500 ohms max.
MOUNTING:
(open relay) 842" mtg. stud, 72" locating
tab on 746" centers. Socket available.

STANDARD P&B RELAYS ARE AVAILABLE AT LEADING ELECTRONIC PARTS DISTRIBUTORS

POTTER s BRUMFIELD

Division of American Machine & Foundry Company, Princeton, Indiana
Export: AMF International, 261 Madison Avenue, New York, N. Y.
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‘Putting an
elephantin a
Piper Cub’

IBM researchers
make tunnel diodes
from MOS junction

‘Tuning fork’
forIC's?

Raytheon achieves
53 watts c-w
from argon laser
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The Communications Satellite Corp., which received only one bid—
from the Hughes Aircraft Co.—in its call for design of an aeronautical
services satellite, is still evaluating the technical proposal. Several other
companies with satellite-building capabilities declined to bid on the
project, claiming that Comsat was unrealistic in expecting a company
to produce, within 12 to 18 months, a satellite that could provide a
communications link between transocean airplanes and ground termi-
nals. As one industry observer noted: “It’s like trying to put an elephant
in a Piper Cub—especially when you only have a year to figure out a
way to do it.”

However, there’s some speculation that Comsat, embarrassed by the
fact that only one company entered a bid, may decide to reopen the
bidding and change the engineering requirements of the satellite, in
an effort to stimulate competition for the project.

The discovery by scientists at IBM of a negative-resistance effect in
a metal-oxide-semiconductor (MOS) junction may lead to a simple, in-
expensive batch process for fabricating tunnel diodes. Leo Esaki, P.T.
Stiles and W.E. Howard first observed the effect in a MOS junction of
aluminum, aluminum oxide and tin telluride.

Experimental devices—made from layers of evaporated polycrystal-
ine films—exhibit weak negative-resistance characteristics compared
with those of conventional discrete diodes. The construction is simpler
and less critical than single-crystal methods. Peak currents reach only
about 1 microampere and valley currents are about 10% lower, for a
modest I,/I; ratio. Peak current occurs at about 0.5 volt and valley cur-
rent at about 0.8 volt. The International Business Machines Corp. ex-
perimenters believe new combinations of materials will improve these
characteristics.

In another development, IBM has designed a device that might be used
in tuned monolithic circuits; it contains a cantilevered silicon chip that
vibrates at its resonant frequency.

Like a diving board, the chip is anchored at one end, and an input
signal is applied to a resistor embedded near the anchored end. A
sinusoidal thermal flux at the signal frequency is developed, causing
differential thermal expansion of the silicon chip. At the resonant fre-
quency of the chip (700 hertz to 15 kilohertz in the IBM tests) a sec-
ond, sensing resistor alters the resistance and a simple sensing circuit
containing the resistor provides an output at the resonant frequency.

Raytheon Co.’s research division has achieved a continuous output of
53 watts from an ionized argon laser in a discharge structure made of
quartz. The previously announced high was 18 watts. Researcher Roy A.
Paananen says mirror heating effects make it imprudent to attempt higher
discharge current values while using internal dielectric-coated mirrors.
Using a ceramic tube and higher power densities in other experiments,
Paananen recorded the first continuous output in the ultraviolet region
of the spectrum.



Matsushita
develops diode
for tuning radios

Philco, monitor
at BARTD tests,
joins competition

40,000-gauss
superconducting
magnet developed

Communication gear
makes A.F., Army
radios compatible
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Variable-capacitance diodes developed by the Matsushita Electrical In-
dustrial Co. of Japan may mean the end of tuning-knob twirling on
broadcast-band receivers. The Matsushita silicon diodes have a capaci-
tance ratio more than adequate for broadcast-band tuning. Their maxi-
mum capacitance, at 1-volt reverse bias, runs 250 microfarads. An in-
crease in bias to 10 volts varies the capacitance by a factor of 23. Diodes
offered currently by United States manufacturers have ratios of only
4 to 6—too low to tune the entire 525 to 1,605 kilohertz broadcast band.

Matsushita has readied for the market a transistor receiver with an
electronic tuning circuit built around the new diodes. Bias on a pair
of the variable-capacitance diodes is increased gradually to sweep the
tuning circuit from the low end of the broadcast band toward the upper
end. When the first station is tuned in, a two-transistor trigger and feed-
back circuit locks the set on the station and holds it there. The circuits
sweep on from station to station under push-button control. The dial is
a voltmeter calibrated in kilohertz.

The Philco Corp.’s Western Development Laboratory, which provided
and monitored data-acquisition equipment for the Bay Area Rapid Tran-
sit District (BARTD) test track near San Francisco, has joined the com-
petition for the electronic train-control equipment. Early this month,
Philco successfully demonstrated a system that stopped one of the
BARTD test cars within a foot of a target at speeds of 30, 50 and 70
miles per hour. Philco also has a system for regulating speed within
a given zone, and has indicated that it will bid on the entire system
when requests go out in September.

A new stabilizing technique has produced the world’s most powerful
superconducting magnet, according to the Avco Everett Research Lab-
oratory, Everett, Mass., a division of the Avco Corp. The magnet is 10
feet long, produces 40,000 gauss and stores 5 million joules of energy.
Arthur Kantrowitz, Avco vice president and laboratory director, says
the technique overcomes a major obstacle to construction of a large-
scale commercial power generator working on magnetohydrodynamic
(MHD) principles. An MHD generator produces electricity directly by
passing a stream of super-hot gas, 2 plasma, through a magnetic field.

If a magnet suddenly goes resistive and loses its superconductivity,
the results can be catastrophic. To prevent that, the superconducting
windings are embedded in copper strips and cooled in liquid helium.
If a winding develops a resistive hot spot, the current automatically
transfers out of that area and into the copper, which acts like a shunt,
allowing the current to bypass the hot spot until it cools and supercon-
ductivity is resumed.

The first equipment designed specifically to overcome incompatibility
between Air Force and Army communications gear is headed for South-
east Asia. The Jeep-mounted equipment will provide close air support
for American ground troops in Vietnam. The design answers complaints
that the Army and the Air Force radio gear operate at incompatible
frequencies and methods of modulation [Electronics, Feb. 21, p. 38]. The
equipment is being built by the General Dynamics Corp.
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RECTIFIERS

Newest glass device handles
reverse transients up to 1000 watts

i,
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When circuit design engineers have
problems, so do we. Sylvania’s prob-
lem is to design and produce a device
that will do the job better. A recent
in-house problem was to make a line
of rectifiers that would be reliable
enough for use in military applica-
tions, yet economical enough for
commercial equipment. We found the
answer in glass encapsulation, larger
junctions, and welded lead contacts.

A new silicon rectifier line com-
bines the inherent advantages of
glass encapsulation with improved
device design. As a result, circuit de-

signers get both enhanced electrical
performance and increased reliabil-
ity. These five units, the first glass
rectifiers from Sylvania, can handle
outputs of 1 amp at reverse working
voltages of up to 1,000 volts. A typical
unit has a low reverse leakage cur-
rent of 10 na at 25°C ambient and
rated reverse voltage.

What makes these units different
from comparable glass rectifiers are
improvements in device design. Use
of large double diffused junction
means that, in addition to the stand-
ard 50-amp forward surge capability,

ABSOLUTE MAXIMUM RATINGS:
—65°C to + 175°C — Resistive and Inductive Loads — Single Phase, half wave at 60 cps.
Units  1N4383 1N4384 1N43B5 1N4585 1N4586
Continuous Reverse Working Voltage, Vg volts 200 400 600 800 1000
RMS Input Voltage, V,ms volts 140 280 420 560 710
Average Forward Current, |, amps
3 1.0 1.0 10 1.0 1.0
@100°C 10 1.0 10 0.6 0.6
@150°C 0.3 03 0.3 0.2 0.2
Forward Surge Current, 1 cycle — If 4, amps 50 50 50 50 50
Forward Surge Current, Recurrent, I¢ 5, amps 6 6 6 6 6
ELECTRICAL CHARACTERISTICS:
Typ. Dynamic Forward Voltage Drop, Ve @ 1.0 amp volts
@ 50°C 56 56
@ 100°C 52 52 52
Typ. Dynamic Reverse Current, (g @ Vg #a@1.0amps
@ 50°C .55 55
@100°C 8 8 8
Typ. Reverse Current, Iz @ Vg and +25°C na 10 10 10 10 10
Typical Junction Capacitance —All Types— @ 0 V 80 picofarads
@ 10 V 21 picofarads

these units are also capable of with-
standing extremely high reverse
power transients.

A solid high conduction power sink
lead, welded to an oversized heat
conducting stud, aids heat dissipa-
tion. This increases power handling
capability while extending device
life by keeping the unit cooler.

Welded lead contacts (instead of
the pressure or soldered contacts
used in some other devices) and full-
sized leads help assure full perform-
ance under severe vibrations. These
units pass all the standard life and
design tests outlined in MIL-S-19500.

Use of a glass package means not
only improved insulating characteris-
tics but also that the units are her-
metically sealed to give a “Radiflo”

(continued)
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This Issue in Capsule

CRTS—Fiber optics tubes tailored to
your system designs.

Integrated Circuits—a digital
decade frequency divider on one chip
handles both analog and digital signals.

Receiving Tubes — How you can
improve life and performance of your
mobile communications equipment.

Microwave Components —
New approach to X-band tripling com-
bines economy and efficiency.

Photoconductors —now
there's true stability in outdoor light-
ing control cells.

Television —a new 22 color pic-
ture tube to meet growing consumer
demands.




RECTIFIERS (continued)

leak rate of less than 1x10*° cc/sec.
This low leak rate means longer life
and higher reliability. The high volt-
age and wide temperature operating
range (—65°C to 175°C) capabilities
of these devices can’t be matched by
conventional non-hermetically sealed
units. Use of a glass body also allows
visual inspection during manufactur-
ing. Enhancing the effectiveness of
Sylvania’s in-process quality control
procedures, thus increasing the relia-
bility level of the finished devices.
All devices in this new rectifier se-
ries have a wide application range.
Packaged in the standard DO-29 out-
line, they can replace existing glass,
epoxy or top hat types wherever
higher reliability is required.
Military and industrial applications
include use in communications, com-
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puter, aerospace equipment as well
as in commercial, household and au-
tomotive applications. They can be
employed in a host of circuit config-
urations: as a full wave voltage dou-

Typical Dynamic Forward Voltage
(full cycle age) vs. A =

T

00 (Operating in 60 ~ half wave rectifier circuit
st rated reverse voltage) Load length = % inch, S
|

o0 = - { 4. —+ b _al

1000 MA

750 A

S&Ess

|
\

owph—+ _ sl T ‘ -
|

2 e ) .
100°C  125°C 100 175°C  200°C
AMB TEMP, Ta

s
b
i

bler; as a half wave doubler, tripler,
or quadrupler; as a single phase half
or full wave rectifier; or in blocking,
damper and surge suppression appli-

cations.
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CRTs

Fiber optic tubes customed to your own system designs

Fiber c faceplate
mm:pv‘l'ewl ng ‘:lnglo. LIGHT

8 = 8 = ACCEPTANCE ANGLE OF A FIBER

8 = ACCEPTANCE ANGLE OF THE FACEPLATE

Taking best advantage of fiber optics
techniques often requires that stand-
ard CRT designs be altered, or com-
pletely new ones implemented to
meet specific system needs. Thus,
choosing the best CRT frequently be-
comes a job of selecting the right sup-
plier, one qualified to translate your
design concepts into reliable tubes
that meet the required performance
specifications. A first test in this se-
lection process is to consider units
already built by a manufacturer,
assessing the design and production
technology needed to make such
units. Outlined here are some of
Sylvania’s credentials in this area.
The features available in the tubes
listed in the table on this page indi-
cate that your fiber optics CRT needs
could probably be met by Sylvania.
No matter the application, chances
are we have designed a tube for it

or similar applications. And if we
haven’t, years of experience in fiber
optics use, design and technology,
form the solid base on which to build
a unit that will meet your specific
needs.

Sylvania has designed many types
of high-resolution cathode ray tubes
with fiber optics faceplates as well as
full faceplate arrays. These custom
types have included faceplates of up
to 4” x 6”, types with magnetic or
electrostatic deflection and focus, and
also various screen phosphors, alumi-
nized or non-aluminized. Fiber sizes
can range from 75 microns down to
4 microns.

In all the units listed in the table,
the electron-optical system and fine
grain screen achieve very fine trace
width with conventional focusing and

deflection units and a simple beam-
centering magnet. All use magnetic
deflection.

In its conventional version, the
SC-3304 screen uses either P11 or P16
phosphors with a 14”-wide fiber op-
tics strip. This multi-phosphor ca-
pability is characteristic of all units
listed in the table.

Relatively large area fiber-strip
sizes (active areas of 8%e” x %4"’) are
key features of Types SC-3507, 3800
and 3876. All three use magnetic
deflection, but the SC-3800 employs
electrostatic focusing while the other
two use magnetic.

A line width of only 0.0008” and
an integral encapsulated high-voltage
connector for high altitudes are the
special design features of the 5-inch-
diameter SC-3850.

BASIC CHARACTERISTICS OF FIBER OPTIC CRTS

Tube Type Fiber Strip Size
SC-3304 2%" x W
SC-3507 81K x 1"
SC-3800 81K," x W
SC-3850 4%" x %"
SC-3876 81Y" x W

Focus Screen Size
magnetic 37 x 1%”
magnetic 10”7 x 3%~
electrostatic 10” x 3%~
magnetic 5” dia.
magnetic 10” x 3%~

SC-3800 with Bl x ¥,” fiber optic strip.

SC-3304 with 2%" x %" strip.

CIRCLE NUMBER 301



INTEGRATED CIRCUITS

New single-chip decade frequency divider
handles both analog and digital signals

Decade Divider
SM-50 SERIES
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Where can you use the newest
Sylvania IC? In multi-channel com-
munications systems, in airborne
telemetry, in computer main frame
timing, for standard frequency gen-
eration,inremote digital-proportional
control systems, in electronic organs,
in precision timers, in general multi-
plexing, and perhaps in your next
design. It's a monolithic decade fre-
quency divider—on a single silicon
chip.

Sylvania’s new SM-50 series Dec-
ade Frequency Divider, which
processes both analog and digital fre-
quencies up to 30MHz, is industry’s
first single-chip IC capable of per-
forming this function. Producing a
symmetrical square wave output, this
monolithic device handles digital sig-
nals of from dec to 30 MHz and ana-
log signals of 5Hz to 30 MHz. The
equivalent of foity integrated circuit
gates, implemented by 116 discrete
transistors, diodes and resistors, are
combined on one standard chip meas-

PERFORMANCE CHARACTERISTICS

Characteristic Typical Value

Digital input dc to 30 MHz

Analog input 5 Hz to 30 MHz

Output Symmetrical square wave

1/10 input frequency
Propagation delay 24 nanoseconds

Logic swing

Output logic ‘0" 0.25 volts

Output logic ‘1'* 3.3 volts
Noise immunity +1 volt
Power dissipation 120 mwW
Fan-out 6 to 15

RO s 1 _I____F_- ______.D____nm
o ® @ 10)

lsoutPur

GRD

fined here as signals having positive
voltage with respect to ground, and
ac inputs as signals having a nega-
tive-going voltage lower than circuit
ground.) A simple connection be-
tween two external pins (pin 2 and
pin 8) is all that is required to imple-
ment the ac handling capability.
The SM-50 series also features In-
hibit and Clear functions. Using the
Inhibit feature in a system allows
selective division of specific frequen-
cies based on time. The Clear capa-

— il i; f:g; bility allows the decade divider to
pa > L2 be recycled at any time.
5 — — 10 Input and output characteristics of
e 7] (- this functional array match those of

NUMBERS IN () ARE PACKAGE PIN CONNECTIONS
“N.C.” = NO CONNECTION

uring 46 mils by 80 mils.

Input signal shaping is performed
in the first stage of this new six-stage
device. The buffered first stage is fol-
lowed by three stages which perform
a synchronous division of the signal
by five. A divide-by-two in the fifth
stage completes decade division. The
final stage acts as an output buffer to
provide ac and dc fan-out of up to 15.

Two separate input points, one for
digital pulses and one for ac signals,
are provided. (Digital inputs are de-

Sylvania’s two SUHL lines of inte-
grated circuits. Since the decade di-
vider input load is equivalent to a
fan-in of one, a standard SUHL gate
can drive 15SM-50s,and a SUHL line
driver, as many as 40 of the same
units. The SM-50 output stage has
SUHL drive capabilities as well as
buffering between internal trigger-
ing and external load.

The SM-50 decade divider is char-
acterized for two temperature ranges
(—55° to +125°C, 0° to 75°C), oper-
ates from a single 5-volt source and
is available in Sylvania’s dual in-line
plug-in package and the TO-85 flat

package.
CIRCLE NUMBER 302

Decade Frequency Divider SM-50 Sine Wave Inputs
(10 CPS TO 30 MC)

LOW FREQUENCY
CLOCK INPUT SINE WAVES
-¢———- 10 CYCLES/SEC.
| Bl 2.5 VOLT/DIV.

GRD 0.2 SEC./DIV.
FREQUENCY
OuTPUT DIVIDER
1.0 VOLT/DIV. OUTPUT
0.2 SEC./DIV. TEST CIRCUIT
AC
el SIGNAL INPUT
GENERATOR SM-50
AC
HIGH FREQUENCY OUTPUT
CLOCK INPUT SINE WAVES L—~] l
-—— 30MC. DIGITAL
2.5 VOLT/DIV. INPUT
i 50 NSEC/DIV.
GRD
OUTPUT
< 1.0VOLT/DIV.
50 NSEC/DIV.




PHOTOCONDUCTORS

Now, real stability in outdoor lighting control cells

Culer Tumperstirs o Soarte = 001

Electrically
Conductive Epoxy

Electrode Pattern

Hermetic
Projection Weld

Ceramic Substrate

A change of only 1.5% in cell current
after 500 hours at 0.5 watts dissipa-
tion...that simple phrase sums up all
the design and process improvements
that have gone into making Sylvania’s
new Type 7163 photoconductive cell.
If the 1.5% figure doesn’t impress
you, check some competitive units;
you'll find over four times (6.9%) as
much change.

The Type 7163 head-on photocon-
ductor, designed for outdoor light-
ing circuits, has a demand rating of
84-watt and a continuous rating of
15-watt. This cell easily operates re-
lays directly in outdoor lighting con-
trol and industrial circuits. A response
time faster than is found in the stand-
ard T-2 and T-4 photoconductor lines
makes the 7163 one of the fastest
cadmium sulfide cells and, therefore,
a versatile vehicle for more industrial
applications.

Design of the unit stresses rugged
construction. The device starts as a

= *[\ R ] ]
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Thermally
Conductive Epoxy
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Hermetic Glass-
to-Metal Seal

thin layer of cadmium sulfide de-
posited on a high-alumina ceramic
wafer which is then bonded to the
base with a thermally conductive
epoxy. This thermal bond provides ef-
ficient conduction of heat away from
the photosensitive material, insuring
its stability at high current levels
while eliminating hot spots. An elec-
trically conductive epoxy bonds the
leads to the photoconductive pattern,
giving a permanent and reliable elec-
trical connection.

The benefits of this rugged con-
struction would be lost if conven-
tional welding techniques were used
in final assembly to seal the case to
its cover. To overcome the limitations
of conventional welding, Sylvania
uses a projection welding technique.
The projection welding allows better
control of the internal atmosphere
surrounding the cell. This advanced
type of dry box welding involves
techniques similar to those used in

CIRCLE NUMBER 303
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transistor assembly. Projection weld-
ing minimizes the amount of heat that
the sensitive photoconductive pat-
tern is subjected to during process-
ing. It also minimizes the gas and
moisture generated in the enclosure
during sealing.

The result of all this care during
processing is a device with stable
electrical properties. Impedance is
not greatly affected by changes in
ambient temperature and is not volt-
age dependent. Also, the ac and dc
cell impedance is essentially the
same, meaning the unit can be treated
as pure resistance in designing cir-
cuits.

The 7168 is orientated to north sky
illumination and detects the blue end
of the spectrum. It can be adjusted to
provide uniform turn-on times, mak-
ing it ideal for lighting streets (it
meets utility specifications), parking
lots, window displays, and work or
recreation areas.

Street Lighting Control Circuit NC
|
SYL :
VANIA
VARISTOR TYPE 7163 :
|
|
A i
o) | )' o)
117 VAC g SECONDARY ,/ LOAD
ARRESTOR >
7/
7/
AC
[RELAY




MICROWAVE COMPONENTS

Typical Performance Curves
Power Output vs Power Input

PM‘O

(mw)

How to combine efficiency and economy
in tripling X-band frequencies

When Sylvania introduced its high-
frequency wave guide tripler SYG-
2001 last fall, it was hailed as an
excellent replacement for traditional
Ka-band sources. The SYG-2001 of-
fers designers a simple way to convert
X-band power into economical out-
put up to 87 GHz. In many appli-
cations, a new Sylvania tripler, the
SYG-2020, reduces even further the
cost of obtaining reliable operation
in the same frequency range. Now,
many low-power commercial com-
munications, radar system, industrial
monitoring and test equipment appli-
cations will no longer be held back
by high initial cost of the microwave
components,

Significant cost reductions result
when Sylvania’s new SYG-2020 or
SYG-2001 wave guide triplers are
used to replace Ka-band Kklystrons.
The SYG-2020 can be used for less
stringent output requirements. The

availability of the SYG-2020 means
the microwave system designer can
choose the unit that is better suited
for his particular application. No
longer is he required to pay for per-
formance levels he doesn’t need.
The SYG-2020 and SYG-2001 are
fixed-tuned X- to Ka-band frequency
triplers. Employing a special Sylvania
(GaAs) varactor diode, these multi-
pliers can be driven by either a klys-
tron or a solid-state X-band generator.
SYG-2020 characteristics provide
for a 10% minimum efficiency and
minimum power output of 20 mw.
Ratings for the SYG-2001 are 25%
minimum efficiency and 50 mw mini-
mum output. The two units are
mechanically interchangeable. Both
types are available with a minimum
frequency output of 26.5 GHz (8.85
GHz input) and a maximum output
frequency of 37.2 GHz (12.4 GHz in-
put) having a bandwidth of 150 MHz.

They can be mounted in any posi-
tion without degrading performance.
Without an X-band klystron or wave
guide transition attached, each type
is 2.75” long and weighs 6 ounces.

Long-range performance reliability
levels of these units are excellent. In
tests still in progress, devices with
22,000 hours of steady operation
continue to meet performance speci-
fications without the need for any ad-
justments. Under normal conditions,
operating life is limited primarily by
the life of the driving source.

The economical and versatile ap-
proach to Ka-band power offered by
the SYG-2020 and SYG-2001 opens
up wide application areas. Recent
use includes pumps for parametic
amplifiers, high-resolution radar for
ballistic research, and low-power test
equipment.

CIRCLE NUMBER 304



RECEIVING TUBES

You can improve life and performance of your
mobile communications equipment

The very nature of mobile communi-
cations places severe operating con-
ditions and service requirements on
receiving tubes. To be worth their
salt, the tubes should maintain high
levels of performance in an environ-
ment of : high impact shock, severe vi-
brations over extended periods, wide
thermal and humidity excursions, ab-
normally fluctuating operating volt-
ages, frequent on/off cycling, and
extended standby operation. The
tubes must withstand these condi-
tions while providing a long life of
stable and dependable operation.
And when a tube is to be changed,
its replacement must be capable of
bringing the equipment back to its
initial performance level.

Conventional commercial-type re-
ceiving tubes are not necessarily de-
signed to meet the requirements
listed above. Sylvania’s highly relia-
ble mobile communications tubes do
meet them. Specifically tailored for
mobile use, they feature design inno-
vations and manufacturing controls
which eliminate the major causes of
failure. And these tubes are available
now from your Sylvania distributor.

The 24 types in Sylvania’s special
mobile line don’t look much different
than conventional receiving tubes.
They just work better, and for a
longer time. The improvements are
inside the tube, in the materials and
processes used to make them.

These improvements in tube con-
struction are in turn reflected in up-

Special Mobile
Communication Types

6146 A,-B 7054
6660/6BA6 7055
6661/6BH6 7056
6662/6B16 7057
6663/6ALS 7058
6664/6AB4 7059
6669/6AQS5A 7060
6676/6CB6A 7061
6677/6CL6 7167
6678/6UBA 7258
6679/12AT7 7551
6680/12AU7A

6681 /12AX7

NOTE: 6000 series tubes are designed to
work from 3-cell batteries; 7000 series
tubes, from 6-cell batteries.

graded circuit performance. For
example, a common problem is
speaker noise, often generated by
leakage between cathode and grid
and between grid and plate as tubes
age. This happens in conventional
tubes because after a period of time
material can boil off the hot cathode
causing shorts, leakage, and the re-
sulting static. In Sylvania’s line of
special tubes for mobile communica-
tions, this shortcoming is negated by
use of a specially tailored powdered
metal cathode. Other improvements
are designed to overcome specific
environmental conditions common to
mobile applications.

Open and shorted elements result-
ing from high impact shock are elimi-
nated by a ruggedized tube assembly
which includes double mica insula-
tion at key points, U-bolt locked
mounts, and sturdy controlled-
atmosphere welds. This rugged con-
struction also means the vibration
occurring in mobile equipment can
be met. Impact shock testing at 350-g
and long-term testing at 2.5-g vibra-
tion backs this up.

Specially formulated glass enve-
lopes and bases, precision annealed
for optimum stress and strain patterns,
enable the tubes to be unaffected by
extreme temperature changes and
high humidity.

Long life and excellent emission at
very low heater voltage are a result
of Sylvania’s unmatched powdered
metal cathode technology. This tech-

nology permits the addimg of con-
trolled amounts of trace materials to
the extremely pure base metal to get
precisely the performance and life
characteristics desired. In addition to
being tailored for high activity, the
powdered metal cathode also reduces
sublimation at high temperatures. As
described above, this means a major
cause of interelectrode leakage paths
is eliminated. A final plus from this
technology is the elimination of un-
wanted trace materials which build
up interface resistance layers during
standby operation.

Use of Rhenium-Tungsten heater
wire virtually eliminates catastrophic
failure of the heater-cathode assem-
bly because of heater embrittlement
or breakage. Stress testing shows that
these improved heaters allow the
tubes to take up to 140% above rated
heater voltage for 15,000 cycles.

Uniformity within tube types is as-
sured through tight control of char-
acteristics about rated values for each
lot and from lot to lot.

These are some of the reasons why,
even though these special mobile
tubes don’t look superior when sit-
ting on your Sylvania distributor’s
shelves, theyll act superior in your
equipment. One evidence of this su-
perior performance is Sylvania’s “B”
version of the popular 6-volt 6146
beam-powered pentode which has
the highest levels of efficiency and
sensitivity ever offered in this tube.

CIRCLE NUMBER 3056




TELEVISION

New 22 COIOPOMOAL 5 tube

to meet growing design needs

Patent No. 3,243,625 was awarded
this April to GTGE Laboratories for
developing the now-famous rare-
earth color picture tube introduced
two years ago by Sylvania. It was
pointed out in June, 1964, that the
tube was 43% brighter in mono-
chrome, had redder reds, whiter
whites, and superior color registra-
tion—among other strong advantages.
Today, other tube manufacturers are
producing tubes using the same pat-
ented concepts. Not a company to rest
on its laurels, Sylvania continues to
extend rare-earth phosphors into
newer tubes. Here’s news on the fifth
in the color bright 85 tube series.

Sylvania is now sampling its new-
est rectangular color picture tube to
set manufacturers. The 22” color
bright 85 tube will fill a strong need
for sets that will best suit most resi-
dential living rooms. Until now, most
rectangular-tubed color sets were 19”
table models or 25” consoles. The lat-
ter is particularly well suited to large-
room viewing,

The new 22” tube (Sylvania Type
RE22KP22) rounds out a color bright
85 line consisting also of 157, 19” and
25" rectangular types as well as the
21” round. This newest type produces
a color or monochrome picture meas-
uring a minimum of 17.430” by 13.628"
in a minimum projected area of 226
square inches. Spaced 120 degrees
apart are the three electrostatic-focus
guns with axes tilted toward the

tube’s axis to facilitate beam converg-
ence at the shadow mask. Internal
magnetic poles provide individual
radial convergence of each beam.
The tricolor phosphor dot screen is

the result of Sylvania’s own special
screening process, a major reason for
the favorable difference between
Sylvania’s rare-earth tubes and the
others.

CIRCLE NUMBER 306

GENERAL DATA

Focusing Method ............c.ccoecnrinuiivnnnnnns
Deflection Method ............ccceceeenriinnnnn.
Convergence Method .............ccccuuvuuennnne

Deflection Angles (Approx.)

Diagonal ...........ccccovvrvviieiierieieienn.
Horizontal ...........ccccoovvmvmererennnennn
Vertical ...........covvreiiiiiiieecceeeens
Faceplate (Spherical) .........cc.cccceeveveeinnnn.

Light Transmittance (Approx.)

Faceplate ............ccccovvivviiueennnncnns

................................................ Magnetic
................................................ Magnetic

............................................. 90 Degrees
............................................. 79 Degrees
............................................. 63 Degrees
............................................. Filter Glass

.............................................. 69 Percent

MECHANICAL DATA

Minimum Useful Screen Dimensions

Minimum Useful Screen Area ...............
Overall Length ............oooevvvunmominieeeaannnn,
Neck Length ........cccooovvivvvceeneneecieeraneeas
Weight (APProX.) ....ccccceevvevveemmeiiireeaennnn,

...... 17.430 x 13.628 In. (max. assured)
............................................. 226 Sq. In.
................................. 19.012 + .375 In.

...........................

............................................. 28 Pounds

...6.693 + .188 In.

Type RE22KP22 Outline
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Use Sylvania’s ‘‘Hot Line" in-
quiry service, especially if you
require full particulars on
any item in a hurry. It's easy
and it's free. Circle the reader
service number(s) you're most
interested in; then fill in your
name, title, company and ad-
dress. We'll do the rest and see
you get further information
almost by return mail.
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ENGINEERING MANAGER'S CORNER

Especially for computers, a concept without a limit

By now it’s old news that the com-
puter industry has adopted integrated
circuits for their high reliability, re-
duction in size, low power dissipa-
tion and reasonable cost. Naturally,
Sylvania is proud to have contributed
to this situation. Now, having estab-
lished this base, the computer indus-
try is ready to accept an expanded
utilization of these values.

The obvious expansion direction is
the performance of more complex
logic functions per package. But, im-
mediately, the questions of which
functions, how complex a function,
and how to implement these func-
tions, arise. The answers to these
questions must be measured against
the same base: reliability, reduction
in size, power dissipation, and cost.

The answer to the first question,
certainly, is the repetitive functions
to attain the volume necessary to
achieve low cost. The answers to the
other two questions are more difficult
and more than one engineering ap-
proach exists.

The logic portions of a computer
can be implemented using just one
type of simple gate, a concept used
for certain computer applications.
Thus, one approach to more complex
functions could be to have an array
of gates on a slice which could be in-
terconnected by metallization into

SYLVANIA
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arbitrary patterns, in much the same
manner as packages are presently in-
terconnected. However, general-pur-
pose computers are normally de-
signed with a variety of gate types
for economic reasons. Fan-ins of 2 to
8 and fan-outs from 2 to 20 might be
required. Thus the gate array con-
cept, although possible in principle,
does not appear sound from an eco-
nomic point of view.

Another possible approach is as
follows:
1. Analyze the various logic arrange-
ments used in a variety of computers
and select those functions which have
general and repetitive usage.
2. Accept the fact that more than one
complex logic arrangement is neces-
sary, consider a family of such de-
vices, and establish ground rules for
the mating of the members.
3. Having selected those logic func-
tions whose complexity is compatible
with existing package and process
technology, design these functions
from a circuit design approach rather
than from a logic design approach.
4. Lastly, recognizing the reliability
and economy of interconnections
within the package versus on the cir-
cuit board, design the function to
minimize the amount of external wir-
ing.

This 4-part approach was the one

selected by Sylvania and resulted in
the Monolithic Digital Functional
Array. The first of these arrays—the
Fast Adder family, the Four-Bit Reg-
ister and the Decade Divider—have
been developed according to the
above rules. In each case the inputs
and outputs are buffered to withstand
the agonies of the external world. In-
ternally, circuit design ingenuity has
been used to give high performance
with minimum component count and
power dissipation. In addition, the
outputs provide only the true output
and the inputs are designed to require
only the uncomplemented variables.
This design more efficiently uses the
available package leads and reduces
the external wiring.

This concept can be carried only so
far before the circuit design problem
becomes too difficult and ' time-con-
suming. At this stage, an advance to
the unit cell array concept, in which
the unit cell is now a Digital Func-
tional Array is desirable. Thus, as
technology develops, it becomes pos-
sible to consider in a single package
8-, 16-, or 32-bit registers and 4-, 8-,
16- or 32-bit adders. There is no limit
to the final destination of this con-
cept.

Lt & Ao

DR. R. C. SIRRINE

This infarmation in Syivonia ideas is iurnisned
without assuming any obligations.

NEW CAPABILITIES IN: ELECTRONIC TUBES ® SEMICONDUCTORS ® MICROWAVE DEVICER ® SPECIAL COMPONENTS ¢ DISPLAY DEVICES
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NAME

TITLE

COMPANY

ADDRESS

ciry

STATE

Circle Numbers Corresponding to Product ltem

300 301
305 306

303 304

[J Please have a Sales Engineer call

)
\\\::%NE INQUIRY SERVICE

Need information in a hurry?
Clip the card and mail it. Be
sure to fill in all information re-
quested. We'll rush you full par-
ticulars on any item indicated.

You can also get information
using the publication's card
elsewhere in this issue. Use of
the card shown here will sim-
plify handling and save time.



there are ordinary oscillators

...and then there’s McCoy

MCCoy manufactures the most complete line
of high and low frequency oscillators for pre-
cise control of output signals. New TCXO’s
(Temperature Compensated Crystal Oscil-
lators) offer reduced size, weight and input
power advantages while eliminating the
need for temperature control. Stabilities of
0.5 PPM over —40°C to +70°C are typical
results without an oven. Regular crystal oscil-
lators, oven controlled crystal oscillators and

TCXO'’s are available in the 10 kc to 125 mc
range. With frequency dividing circuitry,
low frequency outputs can be provided with
the stability of high frequency oscillators.
Tuning fork oscillators provide control in
the 1 cps to 20,000 cps audio and power
range. MCCoy’s line of oscillators is too
broad to be covered here—write for our new
oscillator catalog giving full details on types
for every purpose.

MCCOY ELECTRONICS COMPANY

A Division of OAK ELECTRO/NETICS cors,
Mt. Holly Springs, Pa. 17065
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The 777 comes complete
with four cavities.

There are 19 modules
you can plug into
any one of them.

In any combination.

We have a booklet

that takes 16 pages

just to describe the scope,
the modules, and the
wave forms they produce.

Get one.

= SRR R
FAIRCHILD
S = ok S5

INSTRUMENTATION

FAIRCHILD INSTRUMENTATION / A Division of Fairchild Camera and Instrument Corporation s 475 ENis Street, Mountain View, California, (415) 962-2011 » TWX: 910-379-6944
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What do you want
from a new
operational amplifier?

More gain?

Lower long-term drift?

Predictable performance at
extreme temperatures?

Tight little package?

Reliability?

Added dividends?

If that's what you want, you need Hamilton Standard’s
A-505 operational amplifier. It meets all these expecta-
tions and more. We'll send you a data sheet free. And a
sample unit for $95.

Hamilton Standard

BROAD BROOK, CONNECTICUT

38

DIVISION OF UNITED AIRCRAFT CORPORATION

Say 1,000,000 (120 db)?

Like less than 100 . V/60 days?

How about specs that apply
from —55°C to +125°C?

Would you believe 3.5 grams
in 2cc?

Like you can get from solid state silicon
design in an all-welded MicroCircuit Pack™?

For example, =10 volts output
at 5mA,; short circuit protection?

For technical data, price and delivery, write to
Marketing Manager, Electronics Department, Hamilton
Standard, Broad Brook, Connecticut 06016; or call
direct: (203) 623-1621, Ext. 6106. TWX: 203-623-0879.

U

Examine the A-505 on display
at WESCON, Los Angeles
Sports Arena, Algust 23-26.

a
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WORLD’'S
SMALLEST
and

MOST
RELIABLE!

Monolithic Analog

Computing Modules... G/M Analog

Voltage
Multiplier

New Micro-miniature G/M
Analog Voitage Multiplier
measures only 0.1 cubic
inch, weighs but 0.1 ounce.

{

“MAG MOD"

Micro Magnetic Multiplying
and Dividing Modulators’

MONOLITHIC MICRO CIRCUIT BLOCK for analog voltage multiplying
GM of D.C. and A.C. voltages.

INC.

ADDITION, SUBTRACTION, MULTIPLICATION AND DIVISION of many

TR E 1S'NOISUBSTITUTE voltage variables may be handled by one G/M Magnetic Microblock.
FOR RELIABILITY!

IR B OVERED! BY L PRODUCT ACCURACY of up to 0.2% of full scale, with very slight
PATENT NO. 2758162 derating over a wide temperature range.



...THE LATEST ADVANCE IN

Micro Miniaturization

MAGNETIC DIVISION
MODULES

Completely solid state modules that perform
analog division, provide accuracy of 1% or
better over numerator and denominator

ranges of 20 to 1. Numerator consists of an
A.C. input signal; denominator is a D.C. con-
trol signal. These modules make it possible
to avoid complex, cumbersome circuitry form-
erly used in solving analog equations, and in
trig function conversion. Features include the
high reliability of magnetic devices, adapta-
bility to any signat frequency from 60 cps to
over 100 ke, operation over wide ambient
ranges and in severe environments. Small
size is ideal for printed circuits.

B R INPUT (NUMERATOR) 800 CPS
§ \
12
212 q
[2
009 N\ AN
>
go.é AV i
£ SEEERSNE
803 |\ \‘\L = S I
«< ——t - s DU
J — )
320

160 240 400 480
DC SIGNAL MILLIVOLTS (DENOMINATOR)
|

TYPE NUMBER MCM-827 2 MCM-836-1 MCM-845-1 MCM-847 1 MCM-848 1

Accuracy (% Error of Theoretical Prod.) 1% Maximum Approx. 0.5% Less than 1% 2% Maximum 5%
. 0to =+ 800 ua 0to *+ 200 ua 0to * 200 ua 0to *+ 200 ua 0to * 500 a
Input Control Signal Range (DC to 5,000 cps) (DC to 200 cps) (DC to 100 cps) (0 to 50 cps) (DC to 40 cps)
DC Resistance of Input Signal Range 500 ohms 12.5 K ohms 12.5 K ohms 12.5 K ohms 70 K ohms
; . 0.6 Vto 3 VRMS 0 to 3V RMS 0to 3 VRMS 0to 3 VRMS 0to3VRMS
Input AC Sig. Range Amplitude, Freq.  pyoce ey 100 KC  Phase Rev. 3200 cps_Phase Rev. 2400 cps_Phase Rev. 800 cps _Phase Rev. 400 cps
0to1VRMS 0to1VRMS 0to1lVRMS 0to1VRMS 0tolVRMS
AC Output Product Range @ 100KC @ 3.2 KC @ 2.4 KC @ 800 CPS @ 400 CPS
Null at Max. AC Signal, Zero DC Sig. 15 mv RMS 10 mv RMS Max. 10 mv RMS Max. 10 mv RMS Max. 5 mv RMS Max.
Output Impedance 650 ohms 13 K ohms 12 K ohms 8 to 10 K ohms 15 K ohms
External Load 10 K to 100 K ohms 50 K ohms 50 K ohms 50 K ohms 50 K ohms
Temperature Range _55°C to +85°C  —55°C to +100°C —55°C to +100°C —55°C to +100°C —55°C to +100°C
Null Drift over Temp. Range 0.1% of f.s. 0.1% 0.1% 0.1% +0.2%
Accuracy Variation over Temp. Range *+05% *+02% +0.2% *0.2% 1%
Hysteresis in % of Max. Input DC Sig. 01% 0.1% 0.1% 0.1% 0.25%
% Harmonic Dist. in Output Prod. Wave Less than 5% 3% 3% to 5% 5% Maximum 5%

Overall Dimensions (in Inches) S x B4 x V4 W x B x Y Wx B x Vs Wox B x Vs P x B x Vo
Approximate Weight {in Ounces) 0.26 oz. 0.26 oz. 0.26 oz. 0.26 oz. 0.26 oz.

OTHER G/M COMPONENTS 9o
Also available is a complete line __H.i;
of magnetic modulators, mag- o
netic multiplying modulators,

high stability oscillators and re-
lays. Write today for bulletins
MM 101 Series Micro Magnetic
Modulators, MM 102 Miniaturized
Magnetic Modulators, MM 103
Standard Magnetic Modulators,
MM 104 Miniaturized Multiplying

Modulstors, MM 105 Ministurized
IAg -Stability A SCI aAOrS,'

e e annetie Relays G GENERAL MAGNETICS °* INC
P Sto Solia StiteiMagnetic evc. 135 BLOOMFIELD AVENUE, BLOOMFIELD, NEW JERSEY 07003

Demodulators.

THERE IS NO SUBSTITUTE FOR RELIABILITY

Bulletin MM 10°




The World’s Most Complete Line of...

PRECISION
TRIMMER

e

PLASTIC
AIR

GLASS and QUARTZ

MINIATURIZED ERIE TRIMMER CAPACITORS FOR PRINTED CIRCUIT BOARD...
OR PANEL MOUNT APPLICATIONS—MILITARY OR COMMERCIAL TYPES

When knowledgeable engineers discuss quality Precision Trimmer
Capacitors ... ERIE is the name most often mentioned as the
best single-source in the industry.

Today, miniaturized ERIE Trimmer Capacitors are available in a
wide selection of dielectrics for virtually any circuit application. .,

For more than 20 years ERIE has earned an enviable reputation for
quality components. Quality, however, is a by-product of experience and
advanced engineering capability. At ERIE, Precision Trimmer Capacitors are

CAPACITORS

Ceramic, Glass, Quartz, Air and Plastic. TECHNOLOGICAL

PRODUCTS, Inc.

i smaller than ever with better than ever quality.

If you have a specific Trimmer Capacitor probiem...we suggest ERIE
as your one-stop source. One of our standard units will probably fulfill
your requirements. If not, our Trimmer Engineering Department will
welcome the opportunity to discuss your circuit needs.

Write TODAY for new Precision Trimmer Capacitor catalog, E

ormerly
Erie Resistor
Corporation

o i

Advanced Components Through Increased Volumetric Efficiency

Another Series of Components in Erie's Project “ACTIVE" Erie, Pennsylvania

~<—Circle 40 on reader service card

Circle 41 on reader service oard
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PRECISE.

measurement and control
of temperature

DIRECT READING FROM -192°C TO +1000°C

Model PT-2 Model DTS-1
0.0005°C RESOLUTION 0.002°C
Manual Balancing OPERATION Fully Automatic
5-Digit Decade Dials READOUT 4-Digit Nixie Display
+0.01°C (over O to 1000°C range) Rgggkxgs* +0.1°C (over full range)
$2650 (:xchbﬂlccpan:s) $3950

These digital thermometers/tempera-
ture controllers offer a choice of fea-
tures for high precision temperature
measurement and control applications.

For temperature measurement, both
operate by comparing the resistance
of a sensor element of platinum (the
material whose characteristics define
the International Temperature Scale)
with an internally generated reference
function obtained by a unique resist-
ance analog network that precisely
duplicates the temperature-versus-
resistance change of platinum.

Temperature measurements are ob-
tained with the Model PT-2 by man-
ually balancing a modified Kelvin

42 Circle 42 on reader service card

Bridge by means of 5 decade dials
and a temperature deviation meter.
In its most scnsitive range the meter
reads 0.01°C full scale which results
in a resolution of better than
+0.0005°C.

The Model DTS-1 provides a fully
automatic digital indication of tem-
perature. In addition, this informa-
tion is available in binary or 10-line
decimal coded form for printer or
computer input and in pulse code
modulated form for telemetry
applications.

For temperature control, both instru-
ments provide an analog signal pro-
portional to the difference between

the desired temperature set on the
instrument panel and the sensed tem-
peraturc. This signal may also be
used for recording temperatures about
a preselected set point, for expanded
scale measurements, or for high/low
alarm.

Complete information is available in
Bulletins No. 122 (Model PT-2) and
No. 118 (Model DTS-1).

*Subject to operating range of actual
sensor used.

PRINCETON
APPLIED RESEARCH CORP.
Dept. D

Box 565, Princeton, N. )., Tel. (609) 924-6835
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Space electronics

97-pound winner

For a program that has been
plagued for eight years with tech-
nical problems and management
revision, the mission was remark-
able. Defense officials were un-
stinting in their praise when news
flashed from Cape Kennedv on
June 16 that the experimental and
usually unreliable Titan 3C booster
had placed its package of seven
communications satellites into 18-
200-nautical-mile-high polar orbits.
A few hours later, ground stations
around the world reported all seven
spin-stabilized repeater satellites
were relaying test messages.

The success of the mission indi-
cated more than the engineering
skill of the satellite maker. the
Philco Corp.’s Western Develop-
ment Laboratories, in Palo Alto,
Calif. It indicated that the bugs
which have been harrassing the
Martin Co.’s Titan 3C had been
ironed out; also, because of the
complex launch, it proved that the
rocket can handle a multitude of
missions. To accomplish the latest
trick, the booster had to fire three
times in space so it could deposit
its payload in various orbits.

To provide backup for the 97-
pound communications satellites,
two more packages of satellites will
be lofted into orbit this year, for a
total of 22, to serve in this Initial
Defense Communications Satellite
Project.

Point of view. Depending on how
it’s calculated, the mission’s sched-
uling and cost can be called either
highly successful or a bust. At a
jubilant press conference called
after the launch, Air Force Sccre-
tary Harold Brown described the
program as “very carefully man-
aged.” He said that it was only a
few million dollars over its nearly
$100-million estimated cost of two
years ago and was only a few

months behind schedule. But a look
at the history of the military’s plans
for satellite communications reveals
that because of some ill-fated starts,
the over-all project cost $400 mil-
lion and was eight ycars abuilding,

The first plans for a communica-
tions satellite system date back to
1958; those plans were scrubbed in
1962 and new plans were drawn up.

At present, five ground terminals
are in use. Two are veterans of a
number of space communications
missions, the 60-foot dishes at Fort
Dix, N.]J., and Camp Roberts, Calif.
The Hughes Aircraft Corp. sup-
plied the first three of an undis-
closed number of more modern ter-
minals with 40-foot dishes, these
installations are in Hawaii, the

Assembly line for the production of military communications satellites.
The Philco Corp.'s Western Development Laboratories built 35 of the
satellites for the Initial Defense Communications Satellite Program.

In 1963 the plans were again
sharply revised and Defense Sec-
retary Robert S. McNamara ap-
proved the Initial satellite mission;
this is the mission that Brown called
“carefully managed.” Looking back
over the ecight-year development
program, Brown concluded that the
military saved “tens of millions of
dollars” by favoring the Initial mis-
sion over the carlier two missions.

Ready for Vietnam. Although the
network is still officially described
as experimental, it will be used,
when needed, to relay messages be-
tween Washington and Vietnam.
To provide this service, Brown dis-
closed, a ground station will be
ready in Vietnam by summer’s end.

western Pacific and West Germany.

Riding into orbit with the seven
despun satellites was an eighth; an
experimental craft that is gravity-
gradient stabilized. It was devel-
oped by the General Electric Co.
and if it proves successful (and all
indications are that it’s working
perfectly) the next series of military
satellites may employ the carth’s
own gravity for stabilization. This
marks the first time such a system
has been flown so high.

No complaint

The National Aeronautics and
Space Administration, which la-
beled the first two Orbiting Geo-
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0GO’s experiment packages

Experiment package-1. Ion trap
to measure concentration and en-
ergy distribution of particles.

EP-2, Electrostatic analyzer with
channeltron detectors to measure
electrons and protons simultane-
ously; and radio beacon transmit-
ting to a ground station to meas-
ure large-scale horizontal irregu-
larities in electron distribution.

EP-3. Interplanetary dust par-
ticle detector; and radio beacon
transmitting to a ground station to
measure large-scale horizontal ir-

regularities in electron distribution.

EP-4. Electron spectrometer to
measure electron energy spectrum
and ionization; and Geiger-Mueller
counters to monitor galactic cos-
mic radiation and the earth’s
t