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db resolution for sonar, acoustics,
all audio response measurements
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20 db log linear meter scale, —100 to 60 db, for greatest range available

20 db step attenuator, for greater convenience

100 .v to 1 kv range, 20 Hz to 4 MHz—high sensitivity, low noise

Switchable low-pass filter at 100 kHz, for greater accuracy in audio, sonar ranges
Fast response (read 3 sec. after turn-on), fast overload recovery

10 megohm input impedance, for minimum circuit loading

Here's a voltmeter designed specifically to increase the efficiency and speed of
acoustic and sonar measurements, offering wide dynamic range with low noise, +0.2
db accuracy and the convenience of maximum resolution on a wide-range linear scale
(0 db=1 v). It's a special version of the popular Hewlett-Packard 400 F/FL Voltmeter,
noted for its speed of response, accuracy, high sensitivity and low noise. Use the
400GL in the calibration lab for frequency response tests or use it on board. The 400GL
also can be used as a high-gain ac amplifier with 80 db amplification. Make convenient,
accurate measurements without calibration or conversion, increase accuracy of audio
measurements with the 100 kHz low-pass filter, especially on the more sensitive ranges,
by reducing noise bandwidth.

Ask your Hewlett-Packard field engineer for a demonstration of the 400GL, priced
at only $290. Or write for complete specifications: Hewlett-Packard, Palo Alto, Cali-
fornia 94304, Tel. (415) 326-7000; Europe: 54 Route des Acacias, Geneva,

Data subject to change without notice. Price .0.b. factory.

HEWLETT \hp, PACKARD

Aun extra measure of quality

1926
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PERFORMANCE AVAILABLE FROM A WIDEBAND DIFFERENTIAL DATA AMPLIFIER

New Hewlett-Packard 2470A Differential Data Amplifier...$585

Top electrical performance:Com.
pare, spec to spec—DC gain X10 to
X1000 (optional precision vernier,
X1 gain), output +10 v, 0-100 ma.
Gain accuracy +0.02% range; con-
stant 50 kHz bandwidth. Differential
input for low drift, high cmr (120 db
at 60 kHz on gains down to x30, 90
db at x1). Full output across full
bandwidth (10" v/sec RTO). High
1000-meg input impedance all gain
settings, output impedance 0.1 ohm
+10 xh. DC linearity of 0.002% on
both polarities; dc gain stability of
0.005% per month achieved without
chopper stabilization. Low drift and
noise. Fast 100 microsecond settling,
100 microsecond overload recovery,
excellent overload protection, op-
tional overload indicator. Input and
output isolated by internally driven
guard shields; dual output available
with fixed 2-pole filter.

HEWLETT =

' DYMEC
DIVISION

PACKARD

Built-in reliability: The predicted
MTBF of the 2470A is in excess of
20,000 hours. Silicon transistors are
used throughout, and passive and
active components are selected for
dependability, as well as perform-
ance. Amplifier meets spec at 95%
humidity at 40°C. Critical para-
meters (zero drift, full-scale accu-
racy, common mode rejection) are
verified after 100 hours of “run-in”
at elevated temperature,

2 Circle 2 on reader service card

MULTIPLIER

Packaging for value, compactness:

Amplifier and self-contained power
supply are enclosed in a unique,
rugged molded dielectric case. Com-
bining case, bench stand, power and
signal cables, plus many other
accessories, are available.

Use if for: Amplifying signals from
low-level resistive transducers, such
as thermocouples, strain gages.
High input and low output imped-
ance make it ideal for amplification
over long transmission lines; use it,
with resistive or reactive loads, such
as x-y, strip-chart or oscillographic
recorders, digital voltmeters, nulf
detectors and servo systems, telem-
etry systems . . . or use it as a high-
performance bench amplifier.

Call your Hewlett-Packard field
engineer for complete information
or write the Dymec Division of
Hewlett-Packard, 395 Page Mill
Road, Palo Alto, California 94306,
Tel. (415) 326-1755; Europe: 54
Route des Acacias, Geneva.
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Technical Articles

l. Design

Computer-aided design: part 3

Analyzing circuits with symbols

Manipulating symbols in a computer can be more
helpful in design than working with numbers
Richard Carpenter and William Happ

National Aerpnautics and Space Administration

Knowing the cause helps to cure distortion

in FET amplifiers

Trouble is avoided by rules that relate device
characteristics and factors causing distortion
James S. Sherwin, Siliconix, Inc.

Designer’s casebook

®* Warning lights monitor d-c supply voltage
* Tunnel diodes lock output of servocircuit

® Agc circuit possesses 60-decible gain

* Transistors make voltage shifter adjustable
® Bipolar pulse generator tests fast flip-flop

Il. Application

Apollo: the goal is in sight (cover)

Electronics equipment is meeting its stiffest
challenge to date, the ultrareliability needed to
make the lunar landing program a success
John Rhea, Electronics Washington Bureau

Communications technology in Japan
Spurred by demands to increase telephone
system capacity and provide communications
between computers, Japanese engineers are
rapidly developing original techniques for
pcm and digital data transmission

Japanese stay with pcm to meet
mushrooming growth in telephony

New ways are being found to transmit more
conversations without adding more lines
Hiroshi Inose and Hiroya Fujisaki, University
of Tokyo

Bit by bit, Japan is speeding its data
communications links

Up to 6,000 bits a second will move over a single
voice line to meet the increased demand

for data communications

Mitsuru Yokoi, Shigehiro Hirasawa and

Yoshiyuki Mima, Nippon Telegraph and Telephone
Public Corp.
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Readers Comment

Questioning the laser gyro . . .

To the Editor:

The story “Lascr gyro comes in
quartz” [Sept. 19, p. 183] men-
tioned possible applications of
strapped-down ring lasers for air-
craft and missiles to sense o, As in
other approaches I have read
about, the beat frequency fi is
explained by the change of wave-
length A due to Doppler effect in
terms of A’=x (1=v/c).

While this is correct for missiles,
it certainly docs not apply for air-
craft where the observer rotates
with the device and no Doppler
effect will be noticed. Instead,
while A remains unchanged, the
speed of light becomes ¢/=c=*w re-
sulting in the same f,, as obtained
in missiles. Both relations are com-
plementary and should be used
side by side when explaining fi.

T. F. Heiting
Advanced Electronics
Seattle, Wash.

. « » In answer

To the Editor:

It is not entircly corrcct to say
that the article explains the change
in wavelength as being due to a
Doppler cffect. The article states
only that as the gyro is rotated,
the effective paths for the oppo-
sitely directed beams become dif-
ferent and as a result the frequen-
cies differ.

These results are consistent with
the general theory of relativity
since the operation of the gyro
takes place on a rotating frame,
which is not an inertial frame. The
theory predicts that light. whose
velocity by definition is always
equal to c, will take a longer time
to traverse a closed contour on a
rotating frame when traveling in
the direction of rotation, than when
traveling opposite to the direction
of rotation. This lack of time syn-
chronization results in an effective
optical path difference for the two
beams. A condition for laser oscil-
lation is that an integral number
of wavelengths, or the frequencies,
differ for the two directions and
this frequency difference is meas-
ured by an observer located on the

Electronics | December 12, 1966



Did you

know

Sprague makes...?

UNICIRCUIT® mW RTL
INTEGRATED CIRCUITS

TO-5 CASE

Types US-0908 through
US-0921 ... Fully inter-
changeable mw digital
building blocks featur-
ing power consumption
of 2mW/node and prop-
agation delay of 40 nsec

Check 40 Reader Service Card

UNICIRCUIT® CUSTOM
HYBRID CIRCUITS

Combine monolithic silicon circuits with
tantalum or Ni-Cr alloy resistors. Close
resistance tolerances, low temperature
coefficient. Resistor matching, +% %.

Check 43 Reader Service Card

DIGITAL-TO-ANALOG
CONVERSION CIRCUITS

UT-1000—Four-bit ladder network

UD-4001—Ladder switch for driving
resistor [adder networks

UD-4024 —Buffer amplitier

Check 46 Reader Service Curd

*KSERIES SE100, NE100, US700
DTl loGIc (Signetics CS700)

Two operating temperature ranges:
—55Cto +125Cand 0 C to +70 C.
NAND/NOR gates, clock and fine driv-
ers, gate expanders, RST and JK binary
elements, one-shot multivibrator.

Check 41 Reader Service Card

LOW-COST HERMETICALLY-
SEALED PLANAR TRANSISTORS

TQ SERIES (PNP) i

I Low Level Amplifiers <
High Gain Switch/Amplifiers

W High Speed Switches

TN SERIES (NPN)
High Voltage Switches ' }
Low Level Amplifiers

High Speed Switch/Amplifiers |

Choppers 0
Power Amplifiers T0-5
Core Drivers CASE

Check 44 Reader Service Card

TW-3000 MICROPOWER PNP
SILICON HIGH-SPEED
SWITCHING TRANSISTORS

Fastest switching transistor

available in the
1 to 100.A range

Cip = 0.7 pF typ., 1.5 pF max.
Cob = 1.5 pF typ., 2.5 pF max.

Check 47 Reader Seriice Card

SPRAGUE COMPONENTS

UNICIRCUIT® RCTL
INTEGRATED CIRCUITS

{8X actual size)

Sprague Series US-0100 . ..a com-
plete line of monolithic digital build-
ing blocks featuring low power
consumption (2 mW typ.)

Check 39 Readler Service Card

MULTIPLE TRANSISTORS
(NPN-PNP PAIRS/QUADS)

/// _l/ p g
2 B R
v 177

AMPLIFIERS SWITCHES CHOPPERS

Pairs Quads
2 NPN 4 NPN
2 PNP 4 PNP
1 NPN—1 PNP 2 NPN—2 PNP

Check 42 Reader Service Card

DIFFERENTIAL AMPLIFIER
TRANSISTOR PAIRS

NPN or PNP « Matched characteristics.
heg = 10-20%. AVgg = 5-20 mV.
AVpg/Temp = 5-20uV/°C.

Check 45 Reader Service Card

*Available from Sprague Electric
under technology interchange
with Signetics Corp.

For complete technical data
on any of these products,
write to:
Technical Literature Service
Sprague Electric Company

35 Marshali Street
North Adams, Mass. 01247

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
TRANSISTORS

CAPACITORS

RESISTORS

455:6128R3

PULSE TRANSFORMERS
INTERFERENCE FILTERS
PULSE-FORMING NETWORKS
TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS
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CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES

BOBBIN and TAPE WOUND MAGNETIC CORES

SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ' (2)’ are registered trademarks of the Sprague Electnc Co.
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With this NEW instrument
you can test
practically any capacitor

... especially electrolytics to MIL or EIA Standards

THIS CAPACITANCE BRIDGE ...can be used up to 1000 Hz with an external gen-
erator.
. has a C range of 1012, from 1 pFto 1.1F ... with an ) o '
accuracy of £19% to 0.11F and +29% from 0.11F - - has panel safety lights to indicate when bias voltage

to 1.1F. is being applied and when the charge on the un-
known capacitor exceeds one volt.

. has ORTHONULL® balance finder, which eliminates

sliding balance when high-D capacitors are mea-
.is completely self-contained; just plug it into a sured.

power line and start making measurements. The
120-Hz generator, tuned detector, adjustable dc po-
larizing voltage and bridge circuits are all contained
in a GR-patented, Flip-Tilt cabinet/carrying case.

.has a D range from O to 10 with an accuracy of
approximately £29%.

. has a phase-reversible 120-Hz generator to reduce
the effects of stray voltage; amplitude is selectable
and limited to 0.2V, 0.5V, or 2V.

. meets or exceeds requirements of standards includ-
ing MIL-C-39003 (Solid Tantalum), MIL-C-39018
(Aluminum Oxide), MIL-C-62 B (Polarized Alumi-

. provides for 2-, 3-, 4- or 5-terminal connections; num), MIL-C-26655 B (Solid Tantalum), MIL-C-

effects of residual impedances are prac- 3965 C (Tantalum Foil and Sintered Slug), (EIA)

tically eliminated. RS 154 B (Dry Aluminum), (EiA) RS 205 (Electro-

... measures leakage current down to lytic), (EIA) RE 228 (Tantalum).
0.5 pA. ... Priceis $1195, Type 1617-A Capacitance Bridge.

. has an internal, metered dc polarizing voltage that
is adjustable from 0 to 600 volts.

Modelg are
available for
portekle uss,

rack mounting,
115- or 230-Y input,
50- or 60-Hz.

Please write for

complete information.

CLEVELAND o TORONTO « MONTREAL
BOURNE END, ENGLAND ZURICH, SWITZERLAND

BOSTON « NEW YORK « CHICAGO « PHUADELPHIA« WASHINGTOL, 0. | GENERAL RADIO
WEST CONCORD, MASSACHUSETTS
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rotating frame with the gyro.

Since the results are a first or-
der effect, classical theory may be
used to give the correct answer, to
first order. In using classical theory
one considers the speed of light to
be different for both directions and
the accepted result is obtained.
However, it should be emphasized
that this change in the speed of
light is only an apparent change.
What physically changes is the
time for the light (whose speed is
an invarient) to traverse a closed
path on the rotating frame.

No matter which technique is
used, applications in missiles and
aircraft are identical, since the ob-
server in both cases is on the
rotating frame.

Possibly Heiting objects to the
terminology, “Doppler effect” for
the laser gyro, since there is no
Doppler effect when a source and
observer are on the same inertial
frame. However this again illus-
trates the distinction between a ro-
tating frame and an inertial frame.
On a rotating frame the laser gyro
effect can be considered a Doppler
effect. The laser will oscillate with
a corresponding change in wave-
length duc to the change in time
interval for the light to traverse a
closed path on the rotating frame.

Frederick Aronowitz
Principal Research Scientist
Honeywell, Inc.
Minneapolis, Minn.

Approval for the milliday . . .

To the Editor:

The milliday sounds great, and
has fewer drawbacks than you
indicate [Nov. 14, pp. 43-44]. The
time-zone problem can be resolved
by redividing the earth into 20 fifty-

= o= e e e —— —— —— — — —Tr————-—-————_

milliday or 25 forty-milliday time
zones—take your pick. At the same
time let’s redivide the earth into
400 degrees (decents?). This will
make one decent of latitude equal
very nearly to 100 kilometers, and
we can do away with the now very
useful but then unnecessary nauti-
cal mile, 60 to a degree of latitude.

Many people would be satisfied
to reset their clocks to 000.000 at
New Year instead of to 001.000.
This would make New Year’s Day
zero—an automatic holiday since
numerically it wouldn’t exist.

Whatever we do let’s keep the
second for scientific purposes.
Imagine the argument on what to
call the cycle per milliday!

David B. Hoisington

Professor, Electrical Engineering
U.S. Naval Postgraduate School
Monterey, Calif.

.« « €ver since 1582

To the Editor:

The “Timely program™ for meas-
uring intervals in millidays worked
out by Frank Cilino and his fellow
engineers at Western Electric [Nov.
14, p. 43] has been in use by as-
tronomers since 1582,

The current Julian Period began
Jan. 1, 4713 B.C,, and this year’s
Christmas, for example, is simply
Julian Day 2,439,485. By the nse
of such a “counting” calendar no
reference need be made to months
or years, and a time specified is
unambiguous to every astronomer,
regardless of the factors of nation-
ality or religion which often com-
plicate calendar systems.

C.D. Geilker
Observatory assistant
Warner and Swasey Observatory
East Cleveland, Ohio.,

J
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INTEGRATED CIRCUITS?

=V X
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S

| Our fiatpack slampings

give you
(hat crilical ede

Must metal parts for integrated circuits
be produced by chemical etching . .,
slowly . . . expensively?

No. Volkert stamps and forms these
thin, critically precise components—in
high volume, and at less cost. No sec-
ondary forming is needed.

Volkert's specialized facilities meet
your most exacting tolerances for lead
frames, frames and bases. We are aware
of your design and production require-
ments as to burr, flatness, finger widths
and center distances. And we work with
Kovar, Rodar and clad materials. Lead
frames can be formed in a continuous
strip for automatic assembly.

For your next big job, in flatpacks or
any other microminiature electronic
components, think Volkert. Where your
small stampings get that critical edge.
Call or write today.

Ilﬂlﬁﬂff STAMPINGS, ING,

Subsidiary of The Stanley Works

222-33 96th Avenue
Queens Village, L.I., N.Y, 11429
Telephone 212.464-8400
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how to measure phase angle down
to.25° from 10Hz to 100KHz
(plus in-phase and quadrature!)

North Atlantic's Model 301A Broadband Phase Angle Voltmeter® adds a new
dimension to AC by enabling you to measure phase angle, in-phase and quad-
rature while frequency is varying over half-decades. ..without recalibration. It
provides complete coverage from 10Hz to 100KHz and incorporates plug-in
filters to reduce the effects of harmonics in the range from 27Hz to 28KHz with
only 11 sets of filters. Vibration analysis and servo analysis are only two of the
many applications for this unit. Selected specifications are listed below:

o0 68 0 o

_ ...1 mv to 300 volts full scale
. 2% full scale
0° to 90° with 0.1° resolution
(plus 4 quadrants)

Phase Accuracy.... ....... ............ . 0.25°, 31.6Hz to 31.6KHz
(derating to .6° at 10Hz, 1° at 100KHz)
Input Impedance. ........................ .10 megohms, 30,.f for all ranges
(signal and reference inputs)
0.15 to 130 volts

50 db

Voltage Range........ ..............
Voltage Accuracy. . UUTER TR
Phase Dial Range. ... ..................

Reference Level Range................... . .
Harmonic Rejection .. . e
Nulling Sensitivity.... ... .. ... ... less than 2 microvolts

Size.. 5 & BOBABACRA0G0D CODOuGRA OAGOTE00 19" x 7" x 132" deep
Price B . . $2290.00 plus $160.00 per set of filters

North Atlantic's sales representative in your area can tell you all about this unit
as well as other Phase Angle Voltmeters® for both production test

and ground support applications. Send for our data sheet today.
tTrademark

INORTH ATIL ANTIC industries, inc.
l TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803 o 516—681-8600
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People

The Semiconductor division of the
International Telephone and Tele-
graph Corp. is aiming to reach the
third spot in industry rankings by
1971. ITT. which now ranks itselt
seventh, will rely heavily on auto-
mation and has already committed
$20 million to the task—$3.3 million
carmarked for integrated circuit
production alonc.

In addition, ITT has hired two
kev men who want to antomate the
entire produc-
tion process —
including the
mask-making.
Jack McVickers,
34. who worked
for the General
Motors Corp. in

the highly auto- i ‘

mated anto in- Jack McVickers

dustry. takes over as manager of
m1’s Semicondnctor plant in West
Palm Beach, Fla. McVickers. who
is a member of the Tan Beta Pi so-
ciety. gained valuable 1€ experience
during his six years with the Molee-
ular Electronics  division of the
Westinghouse Electric Corp. James
Nall, 40, who de-
sigmed a mask-
making  facility
for the Fairchild
Camera & In-
strument Corp.,
becomes a spe-
cial consultant
to 1TT,

Under a -
censing know-how agreement, the
division got its integrated circuit
program off the ground by copying
Fairchild’s diode transistor logic
(vt) line. Irt has been producing
the b1 line for the past nince
months and expects to have copices
of Fairchild’s transistor-transistor
logic (111) devices on the market
by February.

ITr makes its own masks from
drawings supplicd by Fairchild. Ul-
timately, T will be making morc
critical TTL circuits and its own pro-
prietary designs as well. This is
where Nall, who has a master’s de-
gree in both chemistry and engi-
gineering, comes in.

Nall is designing the equipment
for the intricate mask-making proc-
ess and attempting to advance the

James Nall
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SERIES 44 « CONFORMAL OHMICONE®

Same basic high quality wire-wound resistor as above, but
with a conformal coating (1000 VAC rating). While it does
not have the uniform shape and dimensions of the molded
Series 88, the Series 44 is available with the same close,

CONFORMAL standard tolerance and low TC. It is supplied in commercial
and high precision types. Can also be furnished to meet
MIL-R-26 requirements. (Bulletin 109)

Wattages (Commercial): 1.5, 3.25, 6.5, 11 watts at 25°C.
Resistances: 0.1 to 442K ohms.

Tolerances: To 0.05%; commercial, 3% for values above 1 ohm.
Low Temperature Coefficient of Resistance: Standard is
0 £ 20 ppm/°C for 10 ohms or more.

OHMICONE Silicone-Ceramic—Not just a conven-
tional silicone coating, but rather silicone combined
with a ceramic compound. Blending the two materiais
provides a coating which has the best characteristics
of each. Developed and patented by Ohmite, Ohmi-
cone envelopes a wire-wound resistor in an unusually
tough, resilient jacket that has high moisture resis-
tance and excellent dielectric properties, plus good
stability and low temperature coefficients. Choose
either the molded or conformal coating in accordance
with your requirements.

RHEOSTATS « POWER RESISTORS « PRECISION RESISTORS « VARIABLE TRANSFORMERS o RELAYS
TAP SWITCHES » TANTALUM CAPACITORS « SEMICONDUCTOR CONTROLS « R.F. CHOKES

MANUFACTURING COMPANY
3610 Howard Street + Skokie, Illinois 60076
Phone: (312) ORchard 5-2600
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All from Sprague!

ENERGY-STORAGE
CAPACITORS
for every type of
discharge application

A pioneer in high voltage capac-

itors, Sprague has a broader line of designs i

for energy-storage applications than any other capac-

itor manufacturer. If your project involves lasers, masers, electronic

photoflash, time-control circuits, exploding wire, thermonuclear fusion research,

magnetization of permanent magnets, medical equipment, or similar discharge

applications, Sprague can provide a capacitor to meet your specific needs.

Light, Moderate, or Heavy Duty Capacitors
Available types range from small, light-weight
units for aerospace applications such as satellites,
missiles, etc., to heavy-duty capacitors for high-
current/high-frequency oscillatory discharges.

8road Range of Electrical Ratings

Voltages from 2 kilovolts to 24 kilovolts. Energy
ratings up to 6700 joules. Self-inductance as low
as .0025 microhenry.

Energy-Storage
Electrolytic Capacitors

A selected line of cylindrical ‘lytics for
industrial applications requiring moxi«
mum copoacitance in minimum space.

SPRAGUE COMPONENTS

Paper, Metallized Paper, and Paper/Film Designs
Metallized capacitors intended for light-weight,
space-saving applications . . . one-half the size, one-
third the weight of conventional capacitors. Other
available designs include castor oil impregnation for
extremely long life (assuring a high number of dis-
charges). and non-flammable synthetic askarel im-
pregnation for applications where non-combustibility
is a prerequisite,

For complete information or application
engineering assistance on Sprague Energy-
Storage Capacitors, write to Field Engineer-
ing Department, Sprague Electric Company,
35 Marshall St., North Adams, Mass. 01248,

CAPACITORS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS FUNCTIONAL DIGITAL CIRCUITS
RESISTORS MAGNETIC COMPONENTS

THIN-FILM MICROCIRCUITS
INTEGRATED CIRCUITS
INTERFERENCE FILTERS
asc5171

PULSE TRANSFORMERS

PULSE-FORMING NETWORKS

10 Circle 10 on reader service card

CERAMIC-BASE PRINTED NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and (@ are registered trademarks of the Sprague Electne Co.

People

state of the art. He has the creden-
tials; Nall founded and was the
president of the Molectro Corp,,
known for its high-precision masks.

Nall, who spent nine vears with
the National Bureau of Standards
doing photolithographic work, savs
present manufacturing processes
usually are based on mechanization
of lahoratory methods—not the best
approach to high-quantity produc-
tion in Nall’s view.

The next step is automation,
which Nall defines as an open-loop
system with no feedback. He wants
to attain a new dimension in manu-
facturing—cybernation or advanced
automation—a closed-loop system
with real-time feedback to enhance
vields and cut costs.

Common carrier. McVickers says
that rrr is incorporating what he
calls the common carrier system
(a wafer moves through the entire
process while remaining in the same
holder) in the diffusion and photo-
chemical processes. “At this time,”
he savs, “I don’t believe it would
be economically justified to auto-
mate the entire wafer process.” For
example, he says a need to handle
larger wafers could obsolete expen-
sive equipment.

In assembly techniques, McVick-
ers says 11T employs the most ad-
vanced die-mounting and wire-
bonding machines in the industry.
At present 1T produces T0-5 pack-
ages as well as ceramic dual inlines
and flatpacks.

He notes that assembly tech-
niques could be carried further but
this depends on the package to be
produced and its market potential.
This, according to McVickers, hangs
the semiconductor manufacturer
squarely on the horns of a dilemma:
if he commits an assembly and
packaging process to advanced au-
tomation, he may not have the flex-
ibility to make changes as new
technologies, such as large-scale
arrays, come in. McVickers points
out that the arrival of vs1 will dras-
tically affect both packaging and
the wafer assembly process.

Looking to the future, 11T is work-
ing on a new low-cost package that
could be either epoxy or ceramic.
Either, McVickers says, could use
conventional or flip-chip technology.
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Two new ways to
achieve higher power

with Machlett

planar triodes

Use water cooling—power Use pin radiator forced air cooling—
level increase to 10X power level increased to 2X

Advanced cooling methods for UHF
planar triodes now permit you to
make full use of the high power
range found in Machlett tubes.
Here are two examples:

ML-7855 with water jacket. Anode
dissipation capability: 400 watts.
New maximum input: 2.5kV, 300 mA.

ML-7855 with pin radiator. Anode
dissipation capability: 150 watts.

An optional input: 1.75kV, 150 mA.
For full operating details on

Machlett tubes recommended

for this new high-service power
level, write to The Machiett
Laboratories, Inc. —

Springdale, (Stamford) Conn. 06879,

THE MACHLETT LABORATORIES, INC.
@ A SUBSIDIARY OF RAYTHEON COMPARNY
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G-V is the largest source and offers the widest
variety. Several types are hermetically sealed and
still adjustable. All meet requirements of Mil-R-
19648. Available in a wide variety inciuding: sub-
miniature, miniature, octal and missile types.
Features: delay time, 0.1 sec. to 3 min; heater
voltages to 230 V; ambient operating temp., —55°C
to 4125°C; vibration to 2000 Hz; shock to 50g.

G-V,

Circle 481 on reader service cara
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INDUSTRIAL THERMAL TIME
DELAY RELAYS

.........

G-V industrial relays are designed

and built to the quality standards

of military types. They are available
in minature, octal plug-in and printed
circuit board mountings. Features:
delay time, 0.5 sec. to 3 min,; heater
voltages to 230V; operation in any

plane.

Circle 482 on reader service card
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INSTANT RESET THfRMAL
TIMING DEVICES

Instant reset during or after timing
is available, by combining G-V's
unique instant reset timing element
with a magnetic refay. Widely used
in communication systems and data
processing equipment. Features: De-
lay time, 2 sec. to 5 min.; ambient
operating temp., 32°F to 185°F,

G-V

Circle 483 on reader service card
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works when airflow stops!

UNIQUE APPROACH TO AIR FLOW SENSING OFFERS

POSITIVE PROTECTION... lzj ﬁwm/ g_l/

The G-V Air Flow Sensing Switch uses a new design concept and tech-
nique in monitoring the presence of air flow. The device utilizes a thermal
principle which eliminates all moving parts, allows operation in any
plane and eliminates maintenance and sensitive adjustments. It features
a built-in time lag to disregard brief transient interruptions. It operates
an alarm or automatic shut-down if the air flow drops below a safe level
in electronic equipment, cooling packages, air conditioners, computers
and wherever an air-flow cooling system is used. Military versions and

mountings for industrial equipment are available.

SEALED ELECTRICAL
THERMOSTATS

Cartridge Type: Series C8 hermetic-
ally sealed and still adjustable. Con-
tact rating up to 5 amps. Crystal Can
Size: Series VE-2 hermetically sealed.
Contact rating up to 3 amps. Features:
Rapid rate of response; minimal dif-
ferential; operating range, —65° to
-+300°F; vibration to 2000 Hz; shock

to 50g.

Circle 484 on reader service card

G-V CONTROLS INC.

LIVINGSTON, NEW JERSEY 07039
(201) 992-6200

Circle 487 on reader service card

SOLID STATE TIME DELAY

Series 900-064 has been accepted as
a standard for many military and
aerospace applications where high
quality, reliability and cost are re-
quirements. Features: hermetically
sealed; fixed or adjustable time de-
lays 0.1 ‘to 60 sec,; solid state or
relay output; vibration to 2000 Hz;

shock, 50g.

Circle 485 on reader service card

DIRECT-LINE FIELD ENGINEERING
SERVICE

G-V assistance is always available to help you
design and produce a better product. G-V Regional
Field Engineers in your area wili assist you and
your design group in new agplications and proper
selection of your controls. G-V Product Engineers
will heip you with special applications. When you
require experience, products and services in elec-
tro-mechanical and solid-state controls . . . call
your man from G-V.

G-

Circle 486 on reader service card



*Just building
a lipstick size
relay that worked
would have
been easy.

Building one
around our
great high-rel
idea was
another story.”

Wedge-action ®, our great high-rel idea. is 9
vears old. Our 2PDT lipstick-case size relay has
been atound for Jess than 2 years. But it's
alreidy o standard replacement for the competi-
twon in lots ¢f MIL-R-5757/4 applications.

Why ? Becauwse it outperforms cvery spec
requirement for both high and low-level loads.
Like all our wedge-action relays. it combines
fong contact wipe with high contact force to
wve vou continually clean precious-metal mat-
ine surfaces throughout life. Competitively
pricad with fast delivery.

The lipstick is just one of our family of
wedee-action relays. which cover almost every
dry-circuit to 2 amp application. When you
need o high-rel relay that really works. test one
ol ours and try your darndest to prove we're
wrong. You won't be able to.

*L.S. Patent No. 2.466.046 and others pending.

@
Electro-Tec Gorp.

SLIP RINGS « RELAYS ¢ SWITCHES * OPTICS

P.0). Box 67 * Ormond Beach, Florida
{404) 6771771 TWX 810-857-0305
Manufacturing Facilities:
Ormond Beach, Fla. ¢ Blacksburg, Va.
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Meetings

Electrical and Electronic Measurement
and Test Instrument Conference,
IEEE:; Talisman Motor Inn, Ottawa,
Canada, Jan. 9-11.

Symposium on Reliability, American
Society for Quality Control, IEEE;
Sheraton-Park Hotel, Washington,
Jan. 10-12,

Symposium on Computers and
Communications, IEEE; Miramar Hotel,
Santa Monica, Calif., Jan. 19.

American Society for Quality Control
Meeting, American Society for Quality
Control; California State Polytechnic
College, Kellogg Campus, Pomona,
Caiif., Jan, 21.

Midwest Welding Conference, Illinois
Institute of Technology Research
Institute; lllinois Institute of
Technology, Chicago, Jan. 24-25.

Ultrasonic Manufacturers Association
Technical Symposium and Meeting,
Ultrasonic Manufacturers Association;
New York, Jan. 25.

Power Meeting, IEEE; Statler Hilton
Hotel, New York, Jan. 29-Feb. 3.

Symposium on Nondestructive Testing
of Welds, lllinois Institute of Technology
Research Institute; lllinois Institute of
Technology, Chicago. Jan. 30-Feb. 2.

American Society for Testing and
Materials Meeting, American Society
for Testing and Materials; Statler Hilton
Hotel, Detroit, Mich., Feb. 5-10.

Winter Convention on Aerospace &
Electronic Systems, IEEE; International
Hotel, Los Angeles, Feb. 7-9.*

Electronic Packaging Conference,
Society of Automated Engineers;
Roosevelt Hotel, New York, Feb. 14-16.

International Solid State Circuits
Conference, |EEE; University of
Pennsylvania, Sheraton Hotel,
Philadelphia, Feb. 15-17.

Airborne Photo-Optical Instrumentation
Seminar, Society of Photo-Optical
Instrumentation Engineers; Ramada
Inn, Cocoa Beach, Fla., Feb. 20-21.

National Air Meeting on Collision
Avoidance, Institute of Navigation;
Dayton, Ohio, Feb. 23-24.

Particle Accelerator Conference—
Accelerator Engineering and Tech-
nology, |IEEE; Shoreham Hotel,
Washington, March 1-3.

International Symposium on Residual
Gases in Electron Tubes and Sorption-/
Desorption Phenomena in High
Vacuum, Italian Society of Physics:
Rome, March 14-17.

Internationa! Convention, IEEE; New
York Hilton Hotel & Coliseum, March
20-24.

Symposium on Modern Optics,
Polytechnic institute of Brooklyn:
Waldorf-Astoria Starlight Roof, New
York, March 22-24.

Photovoltaic Specialists Conference,
IEEE; Sheraton Cape Colony inn, Cocoa
Beach, Fla., March 28-30.

Technical Meeting and Equipment
Exposition, Institute of Environmental
Sciences; Washington, April 10-12,

International Conference on Electronics
and Space, Electronic Industries
Association of France; Paris, April
10-15.

Region Il Meeting, IEEE, Heidelberg
Hotel, Jackson, Miss., April 17-19.

American Society for Testing and
Materials Symposium on Adhesion
(Cold Welding) of Materials in Space
Environments, American Society for
Testing and Materials; Royal York
Hotel, Toronto, Canada, May 1-2.

Call for papers

Symposium on Electromagnetic Com-
patibility, IEEE; Washington, July
18-20. Jan 1 is deadline for submis-
sion of abstracts to Frunk Mitchell
Jr.. Techuical Program chairman,
Jansky und Bailey Engineering De-
partment, Atlantic  Rescarch  Corp..
Alexandria, Va. 22314

International Symposium on Modern
Optics, Polvtechnic Institute of Brook-
lvn; Brooklyn, N.Y.. March 22-24
Jan. 15 is deadline for submission
of abstracts to Symposinm Commit-
tee. Polvtechnic Institute of Brooklyn,
333 Jay Street, Brookhmn, N.Y. 11201,

Intersociety Energy Conversion Engi-
neering Conference, IEEE: Miami
Beach, Fla., Aug. 13-17. Jan. 15 is
deadline for submission of abstracts
to Manfred Altman, director, Institute
for Direct Energy Conversion, Uni-
versity of Pennsylvania, Philadelphia,
Pa.

* Meeting preview on page 16
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THE
Connector

AR

al»

A periodical periodical designed, quite
frankly, to further the sales of Microdot
connectors and cables. Published
entirely in the interest of profit.

LAJ

AMPHEN

1

For over two years now, Microdot has had
the subminiature, high density multi-pin
connector market to itself. The sensa-
tional Microdot MARC 53 has been used
on all the Gemini ''"Walks in Space” plus
a multitude of military and NASA pro-
grams. Now, however, we've got compe-
tition...the brand new Amphenol Astro

348. Good to have you aboard.
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ANICRODOT
WELCOMES

IN HONOR OF THIS

GRIE/AT),
E\WVIENE

MICRODOT IS HOLDING THREE

(count 'em, three)

£ 2%

CONTESTS

To be able to enter these contests\you've
got to know a little something abo\t the
Microdot MARC 53. It's one of the real tars
in the Microdot connector line...a h\gh
density {(anywhele
from 7 to 91 contact
in four shell sizes),
submlmature high-

rformance connec-
tor. The MARC 53 can save as much
as 61% in weight and 54% in panel
space Posilock, a push-pull lock

coupling, mates
easily with high
density inserts

‘ with no danger

of damage.
The dual locking action eliminates acci-
dental disconnect, Posiseal, a multiple,
environmental sealing system, guarantees
an interfacial seal.
MARC 53 is approved to MIL C-38300A
(USAF).

..AND ABOUT AMPHENOL.

We wish we could also tell you

all about the high density (two

insert arrangements of 55 and

85 contacts in two shell sizes), T
subminiature, high performance, bayonet
lock, bonded insulator Astro 348's but we're
afraid that the Microdot officers, directors,
stockholders, sales engineers and mainte-
nance crew would hang us up by the
thumbs. To find out more, write Amphenaol.

CONTEST #1
Open only to employees
of Amphenol, their
families, friends, reps,
distributors and
advertising agencies.

WIN A REVELL SCALE MODEL KIT
OF THE GEMINI SPACE CAPSULE

In twenty-five words or more, tell us why
the Astro 348 is the best subminiature
multipin on the market. Neatness does
not count. TEN WINNERS...the prize is
calculated to tantalize you because the
Microdot MARC 53 is used on the Gemini
program. So there.

(
CONTEST#2 g,

- S o Bt

Open only to employees, representatives and dis-
tributors of Microdot, their families, friends and
advertising agencies.

WIN A REVELL SCALE MODEL KIT OF
THE U.S.S. MIDWAY. [n twenty-five words
or more, tell us why the MARC 53 is the

best subminiature multipin on the market.
Neatness counts. Ten Winners.

CONTEST #3

Open to everybody except
'mployees of Amphenol,
icrodot, their families,

What to

from Marcia".
All you have to
write, in twent
words or more a d¥,
scription of your
application for the

MARC 53.You

notice how fast we forget

the competition when we
get down to business.
Remember...everybody
who enters Contest #3 wins!

MICRODOT
INC.

Microdot, Inc., 220 Pasadena Ave., So. Pasadena, Calif. 91030

O I want to enter Contest #1.
My 25 words or more are

attached. | am an employee Sime
of Amphenol. X

O | want to enter Contest #2. Title
Anybody who uses com-
pany postage for this one, Company
gets docked.

O | want to enter Contest #3.
My 25 words or more are LIES
attached. How does one go
about getting Marcia in a City
slightly larger scale, say 1/1?

[0 ! don't want to enter any State

_ Zip__

contest. Just send specs on
the MARC 53.

MARC 53, Posilock and Posiseal are trademarks of Microdot
Inc. Astro 348 is not,

These contests are not valid in any locale where the local
gendarmes take umbrage.
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7dy/or’s tortal reliability plon:

Coppercla

Glass-Epoxy

in sheets, panels or punched blanks to your
specifications and reliability requirements

Accepted by an increasing number
of major OEMs and commercial
etchers who give their stamp of ap-
proval, because . . .

. . . in atmosphere-controlled white
rooms, under extremely tight quality
control procedures, to produce cop-
perclad . . .

. . . then deliver when promised, or
in an emergency, from plant or ware-
house stocks in special packages.

. they get highest quality level
assurance from two fully-equipped
copper-clad plants using white-glove
techniques . . .

. . . to specifications and established
reliability requirements in standard
sheets, ultra-thin sheets and multi-
layer prepregs . . .

Let us prove the advantages of
Taylor’'s TOTAL RELIABILITY
PLAN to you! Ask for a demonstra-
tion today. Write for a sample (give
grade designation and copper com-
bination) and Bulletin GB-2.

7 laylor copper-clad

TAYLOR CORPORATION
Phone: 215-666-0300

...your assurance
of quality

e Valley Forge, Pa. 19481
TWX: 215-666-0659

West Coast Plant: La Verne, Calif.

Also manufacturer of Taylor laminated plastics, Taylorite® vulcanized fibre and Tayloron® prepregs
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Meeting preview

Broader horizons

Electrical and electronics engineers
must master new subjects—metal-
lurgy, advanced chemistry and bi-
ology—to perform today’s engineer-
ing tasks and those of the future,
This need to broaden horizons will
be the theme of the Winter Con-
vention on Aerospace and Elec-
tronic Systems sponsored by the
Institute of Electrical and Elec-
tronics Engineers. The meeting will
be held in Los Angeles, Feb. 7 to 9.

Cybernetics, Dbionics and the
man-machine interface will be dis-
cussed at the opening session which
will be devoted to the brain and
its analogy to electronic systems.

Participants will include John
Eccles, co-holder of the 1963 Nobel
prize in physiology; Dean Wool-
dridge, research associate at Cali-
fornia Institute of Technology:
George M. Austin, head of the
neurosurgery division at the Uni-
versity of Oregon and Richard Bell-
man, professor of mathematics at
the University of Southern Cali-
fornia School of Medicine.

Parallels. To demonstrate the
links between electronics and biol-
ogy, George E. Forsen, a research
engineer in the Applied Physics
Laboratories of Stanford Research
Institute, will describe the artificial
“eye” he is building and the data
processing equipment to extract
visual information. His work is
based on the study of the visual
patterns of a cat—an investigation
which might have application in
unmanned reconnaissance systems.

John L. Stewart of Santa Rita
Technology, Inc., will report on his
work on the sound receptor of the
inner ear in developing an elec-
tronic-mechanical parallel for use
in sound identification and ulti-
mately, voice recognition in auto-
matic systems.

Other sessions will deal with
interplanetary data transmission,
meteorology, computer technology,
information display systems, ad-
vanced communication techniques,
mass transportation and informa-
tion storage and retrieval. The Air
Force will sponsor classified ses-
s‘ons on tactical communications,
reconnaissance techniques.
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It’s later than you think!

Smaller and lighter than any other
integrated TWT amplifier on the mar-
ket! That's the difference —the BIG
difference—between MEC's new low
noise TWT amplifier and all first gen-
eration versions.

Let's be specific:

1MEC's rugged package weighs
less than 4 pounds.

O It's only 11%/s inches long and is

23%/s inches square.

0O It operates on either ac or dc.
[J And, it meets MIL-E-5400 Class |l
requirements.

Electronics | December 12, 1966

That's what makes MEC's TWT
amplifier ideal for airborne and other
applications where space and weight
are at a premium.

The package combines MEC's
proven miniature low noise TWT with
an advanced power supply design.
For precise, efficient, and stable per-
formance, the all-silicon, solid-state
supply features integrated circuitry
and micrologic networks.

The unique primary in-
put circuit allows you to
operate from either 115
volt, 48 to 420 cycles ac,
or 150 volt dc at efficien-
cies greater than 70%.
That'll really simplify your

flight line or service area testing!

Compare the specifications of in-
tegrated TWT amplifiers — then let's
hear from you.

. 1
Gain N.F. P sat

Freq. min max min |
Model (GHz2) (db)  (db)  (dbm)

| M9O7T1  2-4 35 10 10 |

M9072 4-8 35 10 10 |
M8073 8-124 35 10 10
| MsS080 7-11 35 10 10 J

Please write for complete specifications.

Exceptional opportunities exist on
ourtechnical staff for qualified scien-
tists and engineers.

MEC is an equal op-
portunity employer. c
Microwave ElectroniCs 3165 Porter Drive, Palo Alto, California  a division of Teledyne, Inc.
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If weight is one of your problems,
we've got a little something that’ll

Like reducing pills, Unitrode diodes aren’t made
for everybody. If weight, space, and reliability are
no problem to you, you may very well find cheaper
components that will get by.

But we didn’t develop Unitrode diodes for every
application.

We developed them for applications that need
high power and tremendous surge capacity. That
would subject components to extra punishment.
That would require components lasting virtually

18

forever with no change in electrical parameters.
And when we say developed, we mean just that.
Developed. From the ground up. With entirely new
design. With entirely new methods of construction.
The solid state bond that joins the silicon and the
terminal pins is stronger than the silicon itself, so
the silicon will break before the bond does. The
entire unit is fused in hard glass at over 800°C.
It’s voidless, so all contaminants are excluded.
That’s why you can hold a Unitrode diode in
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help you reduce.

liquid nitrogen, or subject it to 300°C.

That’s why a Unitrode diode can handle as
much energy in the avalanche as in the forward
direction.

Because the pins are bonded over the full face of
the silicon die, heat due to surge is carried away
quickly from the silicon to the terminal pins. So
even the smallest Unitrode diode can withstand a
surge of 75 millijoules. The largest, which isn’t
much larger at that, can take 1.5 joules.

That’s Unitrode reliability.

If your company’s work needs diodes with these
unique characteristics, why not get in touch with
us? We’ll be glad to send you complete information
and samples.

We're at 580 Pleasant St., Watertown, Mass.
02172. Telephone (617) 926-0404.

WUNITH

®

—
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From the expanding line of Sigma relays...

20

New Sigma Series 67

»

We'd like to give you a new Sigma Series 67—or
any of our other standard relays. Tes and com-
pare it against the brand you may now he using.
It's the hest way we know to prove what we say
about Sigma relay performance.

Test the new Series 67, for example. This rugged
AC-DCrelay, only slightly larger than a cubic inch,
brings new reliability and versatility to precision
switching. Each of its four poles can switch a low-
level to 3-ampere load 100,000 times minimum.

Miniature 4PDT relay switches
Try the new Series 67-or any

The relay’s in-line contact arrangement extends
mechanical life to 100 million operations DC, and
50 million operations AC.

Completely versatile, the Series 67 is available
for either direct solder-terminal installation or
fast, easy, socket mounting with choice of solder
or printed-circuit-terminal connections. The
socket can be installed in seconds, with no need
for screws or fasteners. It simply snaps into the
face of the pancl and four spring clips lock it.
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3 amps 100,000 times minimum.

Sigma relay-absolutely free.

Put Sigma relay performance to the test your-
sclf, iree of charge. Just send for the new Pre-
ferred Standard and Stock Relay Catalog of the
expanding line of Sigma relays. Then select the

relay you want to test and compare, and your
Sigma representative will see that you get it. Offer
limited to original equipment manufacturers hav-
ing applications for relays.

SIGMA DIVISION g- SIGMA INSTRUMENTS INC

Assured Reliability With Advanced Design / Braintree, Mass. 02185

Need Sigma relays fast? Call your Sigma distributor for off-the-shelf delivery of our most popular types.
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IN DC POWER SUPPLIES

THE KEPCO VOLTAGE CONTROL

MAKES THE DIFFERENCE'!

2
" D.c AmptRES
: kepoo

rHE New kepco SM+ A Grour

The familiar Kepco SM Power Supply is sporting a new
suffix these days, “A.”" The new "A" version, in the
Kepco tradition, designates a product improvement, in-
troduced without price increase. Specifically, we've re-
designed the voltage control assembly of the SM
Power Supplies to accommodate a precision, 10-turn
potentiometer control of the type used in most other
Kepco Power Supplies.

This latest improvement continues a sequence of re-
finements that have marked the successful six-year his-
tory of reliable SM Series Power Supplies. Last year,
for example Kepco's engineers gave the SM a better
reference and jacked up the loop gain to tighten its
regulation from 0.1% to 0.01% line, 0.05% load. To-

gether with a 0.05% stability spec, less than a millivolt REGULATION

(rms) of ripple, and the new 10-turn control, the fifteen

SM models are a pretty impressive group of supplies. 0.0170 LINE — 0.05% LOAD
The SM design employs a mechanically coupled vari- DC OUTPUT

able autotransformer and voltage control rheostat to MODEL RANGE DIMENSIONS PRICE
limit dissipation, reduce overvoltage potential and con- VOLTS AMPS | H” | w”| D~

trol output. The new "A” models, with an efficient, SM 14—7AM 0—14 0-7 | 3% | 19| 13% | $405.00

low backlash gearing assembly, couples a full 3600°

(10-turn) precision rheostat to the 320° variable auto- %%%_;m g_:: g_;g g‘ ig ig://’ g;:‘gg

transformer to improve resolution (to 0.05%). — = — % C -
SM 36—5AM 0-36 0-5 3% | 19| 137% | 395.00

The supplies employ Kepco's patented Flux-O-Tran® SM 36—10AM 0-36 0—10 | 51 | 19| 13% | 525.00
regulating transformer in an RFI-free (non-SCR) control SM 36—15AM 0—36 0—15 | 8% | 19| 13% | 625.00

circuit which includes a full feedback series transisitor SM 75—2AM 0-75 0—2 |3y | 19| 13% | 425.00
regulator. Plug-in circuit cards and plug-in transistors SM 75—5AM 0-75 0—5 51/2 19 | 13% | 525.00
simplify maintenance (even the power transistors are SM 75—8AM 0—75 0—8 85/:1 19 137/: 625.00

“plug-in’"). Front and rear output terminals are provid- - ~
ed, with remote error sensing connections at the rear. SM 160—1AM 0-160 | 0—1 31/2 19 137'3 425.00
The table on the right lists the available models. SM 160—-2AM 0-160 | 0-2 |5% | 19 | 13% | 525.00

SM 160—4AM 0-160 0—-4 8% | 19 | 13% 625.00

Applicable Patent Nos.

furnished on request SM 325—0.5AM| 0—165—325| 0-0.5 | 3%, | 19 | 13% 440.00

T ey SM325-1AM | 0-325 | 0—1 | 5% | 19 | 13% | 555.00
= = = 3 7 ]
AT SM325-2AM | 0-325 | 0-2 |8% | 19 | 13% | 675.00

APPLICATIONS NOTES
IS NOW AVAILABLE

WRITE FOR YOUR
FREE COPY!

See our complete Catalog in

KEPCO, INC. » 131-38 SANFORD AVENUE o FLUSHING, N.Y. 11352 « Phone: (212) 461-7000 » TWX #710.582-2631 « Cable: KEPCOPOWER NEWYORK
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Editorial

Data management
is the next step

Watching the burgeoning electronics technology,
which advances and changes direction with light-
ning speed—in the past two years to integrated
electronics; time-shared computers; high-frequency,
high power semiconductors, and laser holography
a breathless observer might well ask, “What’s
next?”

Next, it is becoming increasingly clear, will be
a subject that devotees are calling data manage-
ment. It means assembling large volumes of data
from all over the world, manipulating it automati-
cally in a computer to distill an essence, and then
displaying this end product to a militarv com-
mander, government official or business executive
who will then use it to make a decision.

At first breath, data management looks like
little more than the next step in data processing
systems. But a lot more is involved. Thousands of
times as much raw data as is now encountered in
data processing systems will be flowing in. The
data will have to be received, processed and the
end result displayed in real time. Many people
will need access to the system at the same time to
ask for information and receive it. And most
importantly, the entire process has to be viewed,
designed, installed and operated as an integrated
system, not as separate pieces of hardware tied
together with wires.

A prime data management system will use all
of the technological developments of the past two
years and a few that are still in laboratories. An
essential requirement is the development of even
bigger computer memories, up to billion-word
capacities. And these memories have to possess
very short access times and to cost even less than
conventional-sized memories do today.

But probably the most significant change will
take place internally in the central processor. Be-
cause it will have to manipulate so much more
raw data and perform so many more kinds of
operation, the computer organization and circuit
design will be radically different. Conventional logic
circuitry will not do because it would require far
too many components, even far too many inte-
grated circuits, to do all these operations. Instead,
large scale integration—arrays of hundreds of
circuits on a single silicon chip—will be used.

Since the operation of the computer has to be
so complex, a lot more of the functions will be
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performed by hardware—the integrated arrays—
than by software. Already, in third generation com-
puters like 1r’s system 360 and rca’s Spectra
70, which use integrated circuits, software costs
have climbed so fast that they far outweigh the
costs of hardware. The way software costs have
been skyvrocketing, according to one computer man,
if the trend doesn’t change, in a few years com-
puter companies will be giving the machines away
and selling just the software.

One of the most attractive attributes of the
data management system is its scope, reaching to
any part of the world. That will require some
radical changes in commnunications equipment.
Pulse code modnlation is clearly the technique with
the most promising future. Tremendous engineer-
ing strides have to be made to increase the capacity
of pem systems so they can handle this blizzard
of data.

Peripheral equipment will be different too, allow-
ing executives and officials who are not technically-
oriented to carry on dialogues with the data man-
agement system. Three-dimensional displays, from
holograms or cathode ray tv-like pictures, will be
used along with conventional hard copy.

It is casy to visualize some pressing needs that
the data management system will solve: automatic
air traffic control, instant reservation and check-in
systems for air travel, medical diagnosis, informa-
tion retrieval, more efficient management of govern-
ment, crime prevention and solution, traffic control
and the scientific management of industry.

How far away is this data management system?
Closer than most people believe. A Model-T ver-
sion—though it is a wonderously sophisticated
system by today’s standards—is already operating
in Cheyenne Mountain as the Combat Opera-
tions Center of the North American Air Defense
Command. It sifts out a change in the status of air
space over an area of 10% million square miles
through which more than 100,000 aircraft fly a day
and 1,000 man-made objects orbit. Any change is
reported and displayed instantly to the military
commander.

In New York State, a plan is being prepared for
a state-wide identification and intelligence system
so that all the 2,600 agencies concerned with the
administration of justice can share information. The
scope of the system is immense: these agencies
already store 60 million forms in their active files,
and every year the state has three million violators
of the law to arrest and prosecute.

Information technology has already had a spec-
tacular growth. One estimate claims there are
35,000 electronic computers at work in the United
States, and the number will double by 1970. The
greatest impact of information technology is still
ahead. More and more people are recognizing that
the essential ingredient in business and government
is information,
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Tell us your precision switch problem...
Is it reliability ?

Special characteristics?

Cost-to-quality ratio?

Delivery?

Potter & Brumfield’s experience in producing top rated
electromechanical relays (more than a third of a century)
provides an exceptional background for the design and
manufacture of precision switches.

RELIABILITY Vibration, acceleration, shock, humidity,
electrical life and many other factors are tested as standard
procedure. Certification of tests is supplied on request.

SPECIAL CHARACTERISTICS A well staffed engineering
department is at your service for almost limitless modifica-
tions, including configuration of actuators, operating force,

contact pressures, gaps, materials, terminations or per-
formance characteristics. Any combination of these can be
designed and produced to your exact specifications.

COST-TO-QUALITY RATIO A plant designed exclusively
for switch production enables us to take advantage of all
modern production techniques to provide top quality crafts-
manship at competitive prices.

DELIVERY We can make next day shipment on most basic
switches. Your local authorized P&B switch distributor has
them on his shelf for immediate delivery at factory prices.

POTTER=s=sBRUMFIELD

Division of American Machine & Foundry Company, Princeton, Ind. 47570
Export: AMF International, 261 Madison Avenue, New York, N.Y. 10016

Better check out this big new source

Write for your copy of

for precision switches! riticiiis
-

—_— L~
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Giant order
forIC's?

IBM sets sights
on holography

GE eyes
auto market...

Electronics Newsletter

December 12, 1966

Rumors persist that manufacturers of integrated circuits are being asked
to bid on an order so large it would dwarf all existing IC contracts.
Some industry observers claim that the General Electric Co. is circulat-
ing the request for bids, but spokesmen for the company deny it. The
contract appears to be for a project so secret that even the IC producers
won’t admit its existence.

It’s understood that the specifications call for circuits with a transistor-
transistor logic that closely resembles the SUHL (Sylvania ultrahigh level
logic). The SUHL circuit is produced by Sylvania Electric Products, Inc.,
a subsidiary of the General Telephone & Electronics Corp., and a com-
petitive type is produced by Texas Instruments Incorporated. GE is
said to be offering about 10 cents per logic gate for the multigate IC’s.
The going price for such IC’s is about 25 cents per gate in large quantities
and as low as 18 cents in extra-large quantities.

Although Sylvania and TT appear to have the inside track for the giant
order, other producers aren’t sitting on the sidelines. Motorola, Inc., and
the Fairchild Camera & Instrument Corp. are understood to be apply-
ing for second-source contracts that may eventually be as large as the
prime contract. Coincidentally, Sylvania is currently quadrupling its IC
production facilities.

Apart from the obvious financial impact, other effects are likely if the
order materializes. For example, it would undoubtedly place great eco-
nomic pressure on all the IC producers to agree on common package
pin positions. The byproduct of such standardization would be competi-
tion that’s even keener than is currently evident.

Rescarchers at the International Business Machines Corp. have devel-
oped what amounts to a simple hologram camera. Although the company
won't disclose details of the design for several weeks—until patent safe-
guards are met—the project apparently ties in wih IBM’s long-range
plans to expand its activity in the display field. [For more on IBM’s
research into display products, see page 47.]

The General Electric Co. will soon enter the automobile equipment
market. This weck the giant producer of consumer and industrial prod-
ucts will show automobile producers an array of electronic items—from
simple turn-indicator signals to complex laser ranging systems. GE
plans to enter the lucrative auto market by developing ways to replace
conventional electromechanical or mechanical equipment with solid state
electronic components.

As yet GE has no finished products to sell. It plans to open an appli-
cations engineering office in Detroit and invite the Chrysler Corp. and
the General Motors Corp. to consider—as one GE spokesman put it—
the use of GE-conceived electronic designs as replacements for the con-
ventional electromechanical designs. The Ford Motor Co. isn’t expected
to be a customer because Ford has its own electronics subsidiary.

GE’s list of possible products includes: capacitive discharge ignition
systems, windshield wiper controls, diagnostic equipment and warning
control systems on highways. It also plans to show an electric-car control
system that uses silicon controlled rectifiers.
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...and H-P debates
making an entry
in calculator field

IC's invade
Scott hi-fi's

Collins will build
ground terminal
for Australia

Chip functions
in three modes

Addendum

26

Electronics Newsletter

Another company that may enter a new field is the Hewlett-Packard
Co., which is eying the office-equipment market with a desk calculator
using integrated circuits. The decision, according to informed sources,
hinges on convincing some H-P officials that their sales organization can
handle a commercial instrument.

The desk calculator, it’s reported, is still on the drawing board. Engi-
neers are working on design, production and marketing plans for presen-
tation to Hewlett-Packard’s corporate officials.

H.H. Scott, the hi-fi producer, introduced last week three f-m tuner-ampli-
fier models containing integrated circuits. This marks the introduction of
IC’s in the hi-fi field.

Four identical IC’s, manufactured by the Semiconductor division of
the Fairchild Camera & Instrument Corp., are used in the amplifiers.
Two stages act as intermediate-frequency amplifiers; the other two
act as both i-f amplifiers and as limiters.

Scott says the IC models perform better than comparable models with
discrete components but are priced the same—from $440 to $530. Scott
reports that the IC tuner’s capture ratio was lowered from 3 to 1.8
decibels and the stereo separation at 15 kilohertz was increased from
19 to 30 db. Interference noise (a-m rejection) was reduced to 52 db,
down from 46 db. Additionally, there is some improvement in selec-
tivity from 45 to 46 db, and in sensitivity from about 1.8 microvolts
to about 1.6 pv. The company is continuing use of field effect transistors
in the front-end circuit.

The growth of the satellite communications ground terminal market is
attracting an increasing number of companies. The Collins Radio Co.
has won a contract, estimated at slightly more than $3 million, to build
a ground station for Australia—the company’s first order for such a sta-
tion. The company has designed a 90-foot diameter antenna to be built
on top of a five-floor tower. Collins will build most of the electronics
at its Dallas, Texas, plant.

The General Instrument Corp. has delivered to a customer a complex
integrated circuit that operates in three modes—as an analog-to-digital
converter, as a digital-analog converter and as a multiplexer. Using metal
oxide semiconductor technology, the device is built on one chip which
has 470 transistors. The chip is bonded to a ceramic substrate which
has 40 wire-bonded leads on 100-mil centers. It’s tested before pack-
aging. Packaged, it’s 695 mils by 895 mils. General Instrument will mar-
ket the device in January.

The International Business Machines Corp. has submitted a technical
proposal on the Air Force contract for 134 electronic data processing
machines. The bidding on the $100-million order has been divided into
two phases, technical and the pricing. [See earlier story on page 73.]
. . . Walter Finke, a Honeywell, Inc., vice president, will take over as
president of the Dictaphone Corp., a producer of dictating and record-
ing equipment.
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FREON E
SERIES)

a complete spectrum
of operating ranges

4 | a family of
| fluorocarbon
liquids—offering

3




1713 N TSERIES]
dielectric coolants

let you specify-
not speculate!

Du Pont’s “FREON" E Series is a family of 5 “FREON" E Series, you can choose the exact
homologous dielectric coolants setting totally ~ coolant that best meets your needs, and per-
new standards of performance and reliability.  mits the customer to operate the equipment
There’s no guesswork necessary in choosing  exactly as specified for the task.

the right one for your equipment. With the

7 a399F. BOILING POINT
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Here's why FREON E 5255
coolants will increase your

equipment performance
and reliability:

1. Stable and compatible

““FREON’’ E Series fluorocarbon liquids are
not affected at high temperatures (over
550°F!)—are inert with metals, plastics,
elastomers.

2. Completely safe

No special safety precautions are neces-
sary with “FREON"’ E Series coolants. They
are nonflammable and relatively nontoxic.
Use them anywhere!

3. Outstanding dielectric properties
These insulating fluids provide high dielec-
tric strengthin liquid and vapor—low losses
—high resistivity.

4. Widest temperature ranges
The “FREON" E Series offers liquid limits

If you're looking for
new standards of per-
formance in a dielec-
tric coolant, find out

from -246°F. up to +439°F. at zero psig.
Each coolant has a specific, constant, and
extremely wide liquid temperature range.
You choose the one to meet your exact
needs.

5. Unmatched purity and uniformity

Each coolant in the “FREON" E Series is a
single, pure compound—not a mixture of
several different fluids. Thus composition
is always the same—Ilot to lot—day to day.

6. Precise boiling points and vapor
pressures

There’s no plus-or-minus factor on boiling
points . . . and no ‘‘averaging.” You're al-
ways sure of coolant characteristics—and
operating temperatures.

| would like to know more about “FREON'' E Series cool-
ants for use in:

more about the

“FREON" E Series.

Simply fill out and mail Name_
this card. .
Position - o
Company.
Address
City __State Zip



EREONIE
SERIES;
fluorocarbons
offer new

opportunities for
creative design...

The unique thermal, electrical and chemical prop-
erties of “FREON’’ E Series fluorocarbons provide
new opportunities for electronic and space-age
engineering...inimprovingreliability by outstand-
ing temperature control...in miniaturizing compo-
nents or systems . . . in transmitting hydraulic
pressure in systems operating under conditions
of extreme temperature changes . . . in optical
equipment . . . or you name it. Whatever new ap-
plication you can think of, just jot it down on the
reply card. We’ll help you investigate the new use
with necessary technical assistance.

In Europe, mail card to: Du Pont de Nemours In-
ternational S.A., ““Freon” & ‘Valclene’ Products
Department, 81, Route de I'Aire, CH 1211 Geneva,
24 Switzerland.

N W W WS CEER TR ISR YR GWEEN PTEW S WP WU PN AWl SR GUS. NS e wm SR SR S ewms

FIRST CLASS
PERMIT No.9
Wilmington, Del.

BUSINESS REPLY CARD

No postage stamp necessary if mailed in the United States

Postage will be paid by
E. 1. du Pont de Nemours & Co. (Inc.)
“Freon’’ Products Division

Room 4313
Wilmington, Delaware 19898

PO RETEY AT MR BARe AP W W PITE RS LRIL TR uJ

FREON

fluorocarbons

BETTER THINGS FOR BETTER LIVING
...THROUGH CHEMISTRY




Like Popcorn.

The other day one of our engineers said, “We're
turning out those Unibloc* plastic transistors like pop-
corn.” And, boy did we jump all over him!

Sure, it’s one way of saying we’re making them by
the millions (by the tens of millions as a matter of
fact). And, we suppose it even reflects the fact that we
produce them so fast right here in Phoenix that we can
compete price-wise with devices made anywhere in
the world.

But, that’s not the point.

The trouble with likening them to “popcorn” is that

~ whene the priceless ingnedient & eane!

it doesn’t give you the true picture about the precision
and quality that’s built into each and every device
we make.

As a matter of fact, we advertising guys are the ones
who dubbed them “no compromise” transistors because
you get the same premium performance with Unibloc
devices that you’ve always associated with metal-can
transistors.

That is the reason we were so upset.

So, on your next new design, grab a handful of
popcorn and live it up.

*Trademark of Motorola Inc.

MOTOROLA

Semiconductors

MOTOROLA SEMICONDUCTOR PRODUCTS INC. ¢ P. O. BOX 955 ¢ PHOENIX, ARIZONA 85001 e« (602) 273-6900 « TWX 910¢951-1334
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ELECTRONIC

INNOVATIONS

IN ACTION

Niid

G.E.’s new wet slug
tantalum capacitor gives you
the performance of the CL64
in only 2 the case size

Get the highest volt-microfarad product
per unit weight and volume of any ca-
pacitor you can buy with General Elec-
tric's new 69F900 wet slug tantalum ca-
pacitor. How? General Electric reduced
the case size of the military type (CL64)
wet slugs by %2 (it's even smaller when
compared to solids). Electrical charac-
teristics and performance remain es-
sentially the same. G.E’s new 69F900
answers the need for a commerical wet
slug capacitor with the high volumetric
efficiency demanded by modern high
density applications.

G.E’s new addition to its complete
line of tantalum wet slug capacitors
has excellent high capacitance reten-
tion at low temperatures and can be

RATING CASE SIZE | VOLUME

50V, 30uf

solid (CS12) .341 x .750 100%
wet slug (CL64)| .281 x .681 58%
69F900 145 x .600 15%
15Y, 80.f

solid (CS12) 341 x .750 100%
wet slug (CL64)| .281 x .681 58%
G9F300 .145 x 600 15%
6V, 180.f

solid (CS12) 279 x .650 100%
wet slug (CL64)| .281 x .641 100%
69F300 .145 x .600 25%

stored to —65°C. Its. widé operating
range is —55°C to 4-85°C. And it meets
the parameters of larger military wet

- slugs: vibration to 2000 Hz, 15g acceler-

ation!

The new sub-miniature 69F900 capaci-~
tor is fully insulated and has a low,
stable leakage current. Voltage ratings
are available from 6-60 volts; capaci-
tance ranges from 3.3-450 microfarads.

Choose from a complete line of G-E
wet slug tantalum capacitors to fill your
slim, trim circuit needs. Write for GEA-
8369 for details about the 69F900 and
the other capacitors in General Elec-
tric's complete wet slug tantalum line,
or ask your G-E sales engineer. Capaci-
tor Department, Irmo, South Carolina.

ELECTRONIC COMPONENTS DIVISION

GENERAL &3
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Technically speak-
ing, men who
know meters say
nothing in the in-
dustry can mea-
sure up to the new
Auto-Torque. It's
built to takeit. The
first and only band-type meter built by
automated machines for reliability never
before possible in conventional meters.
More reliable be- -~
cause Auto-Torque N
meters have half as|

!
e s 14

N

VYOLTS

d
volts -

OUHCT Cumment

many parts. Noscrews. No| &
nuts. No hairsprings. No o
pivots and jewels. And X

best of all, no “‘sticks”. The
mechanism is self-shielded,
too, so it can be mounted "
on any panel without spe-*

cial calibration. Accuracy is unaffected
by external fields.

Another thing. The moving system of
the Auto-Torque mechanism is sus-
pended on metal bands under tension.
So there’s no friction and wear.

What’s more, (and this may surprise

bty fo

%5

you) new Auto-Torque meters can
actually save you money! Prices to
volume buyers are below those for
comparable pivot and jewel meters.
And there are all kinds of styles to
choose from — in fact, the widest
selection of band-type meters avail-
able today. And they're all a knockout.
If you want more information, write to
Honeywell Precision Meter Division in
Manchester, New Hampshire 03105.

Honeywell
Auto-Torque Meters




Why has 1t taken

3 years for the

leader in oscillography
to itroduce

this thermal

writing instrument?

Because we’re exacting.

We refused to enter the field with “just
another good recorder.”

So we designed, tested and retested until
we had perfected an instrument that
was evervthing we wanted it to be. A
thermal-writing recorder that would
reflect the highest state-of-the-art in
cvery important function and feature.

It's called the DG 5510. Its name may
not inspire any hurrahs—but we believe
its advantages will. Such as...

Modular Design—eight channels in a
solid-state, self-contained unit with
plug-in driver amplifiers and power
supply capable of accepting a wide
range of high-level signals.

Unmatched frequency response—dc to
115 Hz full scale, higher than any other
thermal-writing recorder.

Electrical Signal Limiting to assure
that the stylus motor and writing
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assembly cannot be damaged by tran-
sient or other high-level signals which
may occur. Each analog channel is pro-
vided with this protection built into the
driver amplifiers, adjustable to 115%%
of full-scale deflection.

Flexibility varying ac and dc signals,
having a wide dynamic range, can be
precisely conditioned by the proper
choice of the Type 1-500 series pre-
amplifiers available.

Solid-state driver amplifiers provide
compensation and damping to the
stylus motors throughout the entire
operating limits to assure constant
instrument accuriacy.

A heated writing stylus traveling over
a “knife edge” produces exceptionally
sharp contrast rectilinear traces when
used with CEC DataTrace™ thermal-
sensitive paper.

Accessibility and ease of maintenance
are additional advantages of the re-
corder assembly. It comes with 3-
position rack slides and mounts into a
standard 19" rack.

Widespread applications include the
military, acrospace and industry in
general.

Now you know why we waited for the
DG 5510. And why the wait was
worth it.

For all the facts about this advanced
new thermal-writing recorder. call or
write for CEC Bulletin 5510-X22.

CEC

Data Instruments Division

CONSOLIDATED ELECTRODYNAMICS

A SUBSIO!'ARY OF BELL & HOWELL /PASADENA. CALIF, 31122
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND
AND FRIEDBZRG (HESSEN). VW, GERMANY
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Cooking up A New producrt?

For years we've been making homely circuit
breakers that work beautifully.

Our new Series JA breaker has changed things
a bit. It's sort of handsome. Tor a circuit breaker.

The pictures opposite wvill show you how nicely
a JA with a spot of color can dress up a panel.

The functional possibilities are intriguing, too.
JA breakers in color are a very practical way to
indicate a spedific switching sequence. Keved to
matching pilot lights, they can neatly simplify
equipment operation.

It takes jusl one second to color the JA in anv
of nine different hues. Slip a cap over the breaker’s
mounting boss and the job’s done. (The caps cost
a few pennies; the white handle comes at no extra
charge when you buy the rest of the breaker.)

Add a dash of extra sales appeal
(and save a little money)

with Heinemann’'s good-/ooking
‘instant color’ circuit breaker.

Price is another attractive feature. The JA runs
about ten percent less than our Series AN12,
which has long been the most popular OEN
model on the market. Yet it has similar functional
capabilities. It offers the same kind of precise
overload response. And it can he had with all our
usual options—custom current ratings, choice of
time delays, special-function internal circuits.

Series JA breakers are available in one-, two-,
and three-pole models, in any integral or frac-
tional current rating from 0.100 to 20 amps. Stand-
ard maximum voltages are 250 vac, 60 or 400 cps;
50 vdc. Our Bulletin 3350 will give you full de-
tails. A copy is yours for the asking. Heinemann
Electric Company, 2600 Brunswick Pike, Trenton,

New Jersey 08602.
o HEINEMANN
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The 7100 A measures
volts, ohms, and ratio.

It has 0.01% accuracy
10pV resolution,

fully guarded input,
Dual-slope integration,
automatic ranging

and polarity. It’s the only
one that has everything.
For $2,100.

Our new brochure
shows all it has.
For free.

TR T A N
FAIRCHILD
INSTRUMENTATION
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Today’s best DVM value plus
AC, Resistance, and low-level DC measurements!

Honeywell's New Autoject 620/623 package

We started with our outstanding 620
integrating DVM with Autoject —

which provides greater than 60 db of
normal mode rejection to noise of any
frequency above 30 Hzin 250 msec |

Then we added the new companion
623 converter module with differen-
tial input to insure maintaining the
620’'s high CMR. Combinedinacom-
pact, fully portable cabinet for either
bench use or rack mounting, the re-
sult is a highly versatile measuring
instrument offering more perform-
ance per dollar than similar units.

The 620 DVM is accurate to
=,01%, gives you 4 readings per
second, and has 4 full digits, plus a
5th for 20% overrange. Solid-state
throughout, its isolated-guarded dif-
ferential input (140 db of CMR) pro-
vides foolproof operation, with
ground loops, offset, or error due to
noise completely eliminated. The

Need extra measuring capability ? Add
the 625 milliohmand 626 phase convert-
ers for a complete measurement system.

620’s constant high input impedance
of greater than 1000 megohms elimi-
nates errors due to source of loading.
Here are the highlights of the new
620/623 package:

m Low-level DC measurements to
1yV.

m 3 full ranges on DC: 10, 100, and
750 volts with overrange.

a 3 full-scale ranges with DC pre-
amp for 10, 100, and 1000 mv with
20% overrange. Speed: 3 rdg/sec.

= 4 full ranges on AC: 1, 10, 100,
and 530 volts RMS full-scale with
20% overrange.

s 5 full-scale Resistance ranges: 1,
10, 100K, 1 megohm, and 10 meg-
ohms with 20% overrange. Speed:
3 rdg/sec.

» All full-scale values presented as
6-digitdisplay;i.e., 1-voltrange=
1.0000.

Honeywell, Test Instruments Division 9128
Mail Station 418, Denver, Colorado 80217

Please send 620/623 information to:

Name.

For automatic or systems use, the
620/623 provides these features:

s Automatic ranging on a// func-
tions, a/l ranges.

= Remote programming of all func-
tions which include automatic
delays to insure maximum accu-
racy on the first encoding.

» Electrical outputs for printer oper-
ation.

Buy the package or add on at any
time. The 623 converter module
utilizes plug-in circuit boards, one for
each function desired (AC, Resist-
ance, low-level DC). You can add
measuring capability at any time, in
any sequence, without field modifi-
cations.And, if you already own a 620
DVM, it's a simple matter to expand
its capabilities through the addition
of the 623 module!

For full specs and price information, mail
coupon today!

Company.

Addres

City/State/Zip.

DATA HANDLING SYSTEMS

Honeywell

HONEYWELL IS WORLDWIDE o Sales and service offices in all principal cities of the world. Manufacturing in Brazil, Canada, France, Germany. Japan. Mexico, Netherlands, United Kingdom, United States.
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A TECHNICAL DIGEST FOR INNOVATORS OF ELECTRONIC FQUIPMENT
(a )

COMPONENT
CAPSULES

\ >,

ImpI'OVB Multifunction G-E compactrons do

the job of 2 or more ordinary tubes L
Color TV life. ... require less wiring and simplify % ? ? s
! your circuitry. Now G.E. offers 5 new = i i
reduce costs types. G.E's new 6AGY is the indus- o
try's first ultra-high transconductance b ™ |
video output pentode to incorporate ’ New General Electric 6A- . ; l
other functional elements (in this G9, 25CG3, 6HSS5, GEF4 Rd

case, a triode). The 6EF4 is an im- and 40KDE compactrons
proved 40-watt, high voltage regulator -
that protects against destructive arcing.

The 6HS5 is a new type of high voltage regulator of the pulse-shunting variety, The
40KD6 and the 25CG3 are series-string versions of the 6KD6 and 6CG3 respectively, de-
signed for 270-volt large-picture sets. Circle Number 80 for more details.

HOW tmy can ? 0.07 x 0.07 x 0.085 inches is all G.E.'s new microtab transistors measure. Yet
X \ each delivers precisely the same performance as its larger, conventional-
a tran3|st0|’ get7 sized counterpart. They're perfect for hearing aids, iniature operational
I\ amplifiers and very small instruments . . . or for your hybrid circuits, and
J linear and analog circuits. Equivalents to 2N930, 2N2484 and 2N918 tran-
Agi‘z"ea' l sistors are already available for less than $1.00 in quantities. Circle
! Number 91 on the magazine inquiry card.

Designing Sma” mOtOI'S? General Electric’s new Improved Cast Alnico 8, the best

! material for small motor applications, is now available. Al-
Better Check th|s though this new material can be substituted directly for some
1 existing designs at comparable costs, it is more economical

|

new magnetic material. and efficient to redesign the motor to utilize the improved
properties available. Improved properties provide greater flux
density, high coercive force, extreme temperature stability,
Improved Cast Alnico 8 and greater us'eful recoil energy. Circle Number 92 for com-
plete information.

—

What’s new Instant response—inertial time constants low as 1 mil-
. lisecond—is what you get with the new G-E Hyper-
for penpheral Servo* motor. And it accelerates faster than any other
. motor ever developed by General Electric. Hyper-Servo
computer eqUIpment? motors greatly increase the overall capacity of pe-
ripheral data processing equipment. They're available
in 34-, 46-, and 4.8-inch diameters. Performances in-
clude torque-to-inertia ratios in excess of 350,000 rad/
sec’ and continuous torque ratings from 32 oz-in at 2700
rpm to 326 oz-in at 2800 rpm. A wide variety of models
can provide the high performance drive motor for nearly
every computer peripheral application. Circle magazine
inquiry card Number 93.

New high-response

d-c motor
*Trademark of the General Electric Company.
SWitCh tO the "™ G-E C106 SCR's cost from 35 to 50¢ in volume. That's about half the price of
othe( “low cost” SCR's. Yet you bu_y them at no sacrifice to performance or
lowest cost SCR quality. New, planar C106's are reliable . . . give exceptional electrical uni-

formity and long term stability. They feature up to 200-v blocking capability,
micrqamp triggering, and a configuration that's excellent for printed circuits,
plug-in sockets, screw mounting, and point-to-point wiring. Circle Number 94

on the magazine inquiry card.
MORE}

Actual size G-E C106 SCR
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Tried this
45-minute timer circuit?

Look!
A 5-amp relay
in a
2-amp package

Up to 50 kv
in this small ignitron

Introducing .
new sub-miniature
wet-slug capacitor

Tiny tubes for new
telemetry frequencies

Check this circuit against
others like it. See for your-
self how it eliminates the
need for many other compo-
nents. The 2N2646 transistor
applies a sampling pulse to
base 2 of the 2N1671C and
reduces required trigger cur-
rent by 1,000:1 or more. Circle
Number 95 if you'd like a
comprehensive paper on this
and many other circuits like it.

GE

ZaxL o
228 4

+22 VOLTS . 30 ENED
MAX
$1000 522 4 10K > 820K $680 GE
S MEG 3 MEG T #1820
1 TiME 28V
220 £ ADJUST 100ma
> .001 - BULE
s GE 2N2646
+ B2 \_ 81
- { GE
Y Tiost |otessd GE 2N1671C 108
Bl SCR
>4
1 <4 -
c1 7R c2 ,[ > 47 22k ASc3
¢ —0

C1,C2 & C3 — 2MFD/100V

* Featuring
all-welded
construction

Featuring the low-cost 2N2646 transistor and C106 SCR

Weight: just 0.7 ounce maximum. Now, the proven magnetlc
motor design of G.E.’s 3SAF microminiature relay is com-
bined with new, heavy-duty contacts and terminal leads.
Result: 5-amp switching capability in a microminiature grid-
space package. We call it the 3SBK. Electron-beam welding
eliminates the need for solder flux, adding greater strength
and delivering more trouble-free performance. Circle maga-
zine inquiry card Number 96.

Use the ZG-7248 ignitron for high-energy-rate switching or
crowbar service. You'll find that when adequate anode-to-cath-
ode temperature differental is maintained, it is a reliable
50 kv device that will conduct up to 25,000 amps and a total
charge of over 20 coulombs. Or you can take advantage of the
auxiliary electrode that’s provided for circuit control at very low
currents. Maintain a current of just 10 amps between the aux-
iliary electrode and the cathode, and the tube will maintain its
conducting state even for main anode currents of a few amps.

Circle magazine inquiry card Number 97.

The ZG-7248

TR
-
c

69F900 wet slug capacitor—
50% smaller than the CL-64

Why struggle with larger-sized capacitors in your
miniaturized circuits? Use G.E.'s new 69F900 sub-
miniature tantalum wet-slug capacitor. Delivers
performance and application characteristics vir-
tually identical to those of standard military CL-64
units. Voltage ranges from 6 to 60 volts. Capacitance
from 3.3 to 450 microfarads. And the 69F900 is es-
pecially suited for data processing, communication,
and other industrial applications. Circle Number 98
on the magazine inquiry card.

E . )
— —
—

|

Actual size
Y-1223 and
Y-1226 ceramic
planar tubes

F

T

Use the tubes specifically designed for the new 2200-2300
MC telemetry frequencies—G.E.'s Y-1266 and Y-1223 ceramic
planar tubes. The Y-1266 packs excellent gain and efficiency,
and 2-watt power capability into a tiny, 2-ounce package. The
Y-1223's new high dissipation anode gives 10-watt power out-
put at 2300 MC to provide higher power . . . improved RF
characteristics, too. Couple the two tubes together for a
small, reliable, low cost, two-tube circuit for space probes.
Circle Number 99 for more details.

WE MAY NOT OFFER EVERYTHING YOU WANT FROM ONE COMPONENTS
SUPPLIER. BUT WE DO COME A LITTLE CLOSER THAN ANYONE ELSE.

GENERAL @3 ELECTRIC

285-15
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Now: A Fast Signal Averager

Photo #1—Input to Model TDH-9

SENSITIVITY: 5V/cm
TIME: 10 usec/cm
NOISE-TO-SIGNAL RATIO: 10:1

PAR Model TDH-9
Waveform Eductor

Photo #1 is an actual oscillogram of
a signal obscured by noise — a situ-
ation unfortunately prevalent in many
research areas such as studies of bio-
medical evoked potentials, seismol-
ogy, spectroscopy, fluorescent life-
time studies, and vibration analysis.
Photo #2 shows the dramatic im-
provement in signal-to-noise ratio
when the noisy signal was processed
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Photo #2—Output of Model TDH-9

SENSITIVITY: 5 V/cm
TIME: 10 psec/cm
TDH-9 VOLTAGE GAIN: 10

by the PAR Model TDH-9 Wave-
form Eductor.

This new instrument employs a highly
efficient waveform - averaging tech-
nique, and at the same time offers the
fastest sweep rates obtainable in sig-
nal processing equipment of the signal-
averaging type. Sweep durations as
short as 100 microseconds, with dwell
times per channel of 1 microsecond,
are obtainable. The high resolution
capability of the Model TDH-9 allows
observation of waveforms or transi-
ents which have heretofore been un-
resolvable by averaging instruments
employing a greater number of
channels.

Although the Model TDH-9 Wave-
form Eductor sells for only $4,200,

we invite functional comparison with
the higher-priced digital averagers.
We believe you will be pleasantly
surprised. For more information about
the PAR Model TDH-9, ask for
Bulletin No. T-126.

Have a noise problem?

PAR’s technical staff, unusually
knowledgeable in signal processing
problems and techniques as a result
of its experience in the development
and application of Lock-In Ampli-
fiers, welcomes your specific inquiries.
Please call or write.

PRINCETON
APPLIED RESEARCH CORP.
Dept. D
Box 565, Princeton, N. J., Tel. (609) 9246835
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Quick as a wink

The old adage notwithstanding, the
eve is quicker than the hand. But
when researchers have tried to ap-
ply the eve’s speed advantage to
some control chores performed by
hand, the results generally have
never moved beyond the laboratory
stage. Now, Honeywell, Incs Ra-
diation Center in Watertown, Mass.,
has unveiled a prototype system
that it says is accurate to within
17 of arc.

The system, called an Oculom-
eter, looks like a telescope. The
user presses his eye against the
eyepiece and tracks, for example, a
satellite. Each time the satellite
moves, the eyeball follows. The
Oculometer translates each eyeball
movement into guidance com-
mands, in the x, y and z planes.

Eye on the target. The work,
supported by the National Acro-
nautics and Space Administration,
is now getting attention from the
Army and Navy, which are weigh-
ing adapting the Honeywell system
to gun, missile and vehicle con-
trols. And Honeywell is negotiating
a contract with ~asa for further
development of the system for con-
trol of some extra vehicular equip-
ment for astronauts. This system.
Honeywell says, will be accurate to
within 0.23° of arc.

The Oculometer has other ad-
vantages, apart from speed. If, for
cxample, an astronaut were steer-
ing his spacecraft toward an orbit-
ing satellite with conventional hand
controls, he would have to translate
the steering operations—in the x.
v and z planes—into four separate
hand movements: up. down, left
and right. With the Oculometer,
the natural eye movements alone
perform the steering operation.

Remote control, The actual tar-
get needn’t be in direct view; it
could be an image on a television
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screen. A gunner tracking an enemy
craft on tv could aim his guns by
following the moving target on the
screen with his eyes.

To understand how the Ocu-
lometer works, consider the dia-
gram shown below. An object (1)
is spotted through the eyepiece.
Simultaneously, a tiny spot of light
(2), is aimed at the center of the
viewer’s eye. That light is reflected
by the cornea—much the way a
person standing eyeball to eyeball
with another person is able to see
his reflection in the other person’s
eyes—and the reflection is directed
by mirrors to a scanning photo-
multiplier (3). The image appear-
ing at the face of the photomulti-
plier is a virtual point image of
the pupil. Any change in the posi-
tion of the point can be translated
as a movement of the eye—and a
movement of the target.

The scanner views both the cor-
neal reflection and the pupil-iris
boundary of the eye. Then, the sig-
nals from the scanner are time-
division multiplexed by a switch
(4) into separate signals—pupil
position and corneal-tracking—
which are fed to the control mech-
anism, be it a steering wheel or a
joy stick (5). Simultancously the
pupil-position signal is fed back to
the light source (2) keeping the

light aimed directly at the center
of the pupil. In the diagram the
output signal is presented as a line
image projected on a cathode-ray
tube.

Solid state

Bridges of gold

To the growing arsenal of isola-
tion techniques [Electronics, Oct.
17, p. 125] developed to combat
parasitics in integrated circuits,
add another—air-oxide isolation.
The technique was devised by
James A. Cunningham, a scientist
at Texas Instruments Incorpo-
rated’s Semiconductor Research
and Development Laboratory in
Dallas.

When made by the new process,
the devices look like a cross be-
tween circuits produced by Bell
Telephone Laboratories’ beam lead
techniques and Fairchild Camera
& Instrument Corp.’s mesa isola-
tion techniques.

Building bridges. \With the T1
process, the device that’s formed
is a unique structure in which
heavy gold interconnections form
bridges between single crystal sili-
con islands floating on a sea of

LIGHT SOURCE

SCANNING
PHOTOMULTIPLIER

ELECTRONICS

Guiding a vehicle with the Honeywell Oculometer is as easy

as keeping your eyes open.
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polycrystalline material

According to Cunningham, de-
vices isolated in this fashion have
been built in the laboratory and
performed as well as silicon on
sapphire or ceramic back-filled de-
vices. However, TI is not presently
producing 1C’s incorporating this
or any other advanced isolation
technique, so Cunningham feels it
is still too early to tell which
method will ultimately prevail on
the basis of a performance-cost
trade off.

The speed of the resultant cir-
cuit, notes Cunningham, is com-
parable to speeds of circuits made
by other isolation techniques. In
addition, the researcher says, the
device dissipates heat better than
those made by 1r’s ceramic process.

The isolation process begins with
conventional wafers of nt*single
crystal silicon. On one side of the
wafer, a moat that is 1- to 2-mils
deep, is etched in a pattern that
corresponds to the final scribe and
break operation for the wafer.
Then an oxide, 1- to 2-microns
thick, is formed on both sides of
the wafer.

The next step is to deposit about
8 mils of polycrystalline silicon on
the etched side of the wafer by
epitaxial techniques. Then the
starting material is etched until
the polyerystalline material is ex-
posed in the previously etched
moat. This results in an n*film
of from 1- to 2-mils thick, over

PLATED GOLD MoAu INTERCONNECTIONS
FOR ADDED AND BRIDGES
STRENGTH \

which an n-type epitaxial film is
deposited. Thickness and resistiv-
ity of this layer depend on the
specific device requirements.

At this point the wafer is reox-
idized, and the necessary device
diffusions are performed conven-
tionally, except that deep-lying iso-
lation diffusion used in p-n junc-
tion isolation is deleted.

Mask of gold. When the devices
are formed and the last oxide layer
removed, a layer of molybdenum,
followed by a layer of gold, is de-
posited over the surface of the
wafer, forming a bimetal film. Us-
ing standard photoresist methods,
the gold is etched to form the de-
sired contact and interconnection
pattern, but the underlying molyb-
denum is left untouched. The in-
terconnections are thickened to
about 0.2 mil by electroplating gold
through a photoresist pattern. The
gold interconnections then serve
as a mask for the subsequent etch-
ing of the molybdenum.

In the following step air isola-
tion is achieved by etching down
to the oxide through another photo-
resist pattern. Unlike other isola-
tion methods, this is done from
the front of the device. When ex-
posed to the silicon etchant, the
gold is not attacked, but the etch-
ant removes the silicon underneath
it, forming a gold bridge across the
moat. At the same time, the scrib-
ing land extending into the poly-
crystalline material is exposed.

LAP DEPTH INDICATOR
AND SCRIBE MOAT

THERMAL OXIDE

T~EPITAXIAL FILM

N+ SUBSTRATE

POLYCRYSTALLINE -
SILICON

NATURALLY
OCCURRING

DIMPLE

Electroplated bridges of gold interconnect are used to isolate
devices in Texas Instruments’ air-oxide technique.
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Space electronics

Wanted: a multiprocessor

The greatest challenge facing the
designers of space computers for
the 70s is not so much to build a
system that can juggle many com-
plex problems, but to build one that
could continue juggling, albeit in a
limited fashion, if some of its cir-
cuits failed.

As one computer designer put it,
“If it’s got to fail, it has to occur
gracefully.”

During this “graceful” failure pe-
riod, the astronauts could repair or
replace burned-out parts, determine
ways to reduce their reliance on
the computer, or permit the com-
puter itself to calculate ways to
bypass the circuitry that failed.

Besides this, the post-Apollo
space computer will have to per-
form navigational, scientific and
other functions undreamed of five
years ago.

Start from scratch. To assure this
kind of performance, says Thomas
E. Burke, assistant director of the
computer research laboratory at the
National Aeronautics and Space
Administration’s Electronics Re-
search Center, “we can’t just try
to extend existing computers. We've
got to take the systems approach
and start from the bottom.”

The Cambridge, Mass., center,
focal point of wNasaA’s long-range
computer efforts, is laying the
groundwork for such a system. The
ceunter is ready to move into large-
scale simulation to evaluate various
concepts, and plans are being made
to develop experimental hardware
that would be the test-bed for new
memory systems and other hard-
ware.

Some of this work, for manned
flights, is already under way at
North American Aviation, Inc.’s
Autonetics division. And last month,
the International Business Ma-
chines Corp.’s Federal Systems di-
vision won a contract to study
multiprocessing techniques for un-
manned flights; a team from IBM’s
Center for Exploratory Studies,
Rockville, Md., will move to Cam-
bridge next month for this project.

Also, the Instrumentation JLab-
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oratory at Massachusetts Institute
of Technology is exploring for
~asa the application of computer-
aided design to the development
of some of the next-generation
hardware.

Right the first time, “If you want
to use the technology of large-
scale circuit integration, designs
must be right the first time,” Burke
says. Further, he notes, the auto-
mated design technique would
eliminate breadboarding of the sys-
tem’s logic.

The multiprocessor approach ap-
pears to be the dominant one in
plans for spaceborne computers af-
ter the Apollo program. Alternatives
include an array of independent
computers for different tasks and
distributed logic processors.

In the multiprocessor structure,
as outlined by Ramon L. Alonso,
a staff member at MIT’s compnter
design center, each of a group of
processing elements would have its
own program and scratch-pad data
memory. There would be no one
supervisory element or processor;
the combination would be truly col-
laborative.

A time-multiplexed bus would
transfer information among the
computer’s units. Every unit having
access to the bus would be able to
receive all data appearing on it
Every unit would also be able to
transmit data on the bus through a
multiplexer circuit. And each multi-
plexer would “enable” the next in
line as soon as it was through
sending data. The next multiplexer
could send its data or skip the
enable on to the following one if it
had nothing.

Remember. The data needed to
start jobs would be stored in a
common erasable memory. “This
either must be infallible or else
have graceful degradation proper-
ties,” Alonso says. As the memory
would have access to the bus, it
could be interrogated by a message
from a processor specifying its
identity and stating that the con-
tents of a certain memory address
were desired. The memory would
then place the message in a waiting
stack; when its turn came, the mes-
sage would trigger the start of a
memory cycle, delivering both ad-
dress and content to another wait-
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High-speed memory stack in RCA’s variable instruction computer. The
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machine, developed for the military, is being proposed for use in space.

ing stack for transmission on the
bus.

Based on experience with Apollo,
Alonso says that within a few years
a machine will have to handle a
hundred programs at a time on a
sampled basis, out of a total as-
sembly of hundreds of programs in
the complete multiprocessor sys-
tem. Each program would period-
ically receive a sample update, re-
quiring an average sample rate of
about 50 per second per program.
This means that 5,000 samples, or
jobs, would be executed every sec-
ond, an operation requiring a bit
transfer rate of 14 megabits per
second for common memory, input-
output and messages.

Experience with the executive
program structures of the Apollo
guidance computer shows this to
be the minimum bit rate that could
serve the multiprocessor system.
“But it’s well within the reach of
today’s technology for memory and

“transmission systems,” he says.

Building-block approach

Not everyone is convinced that the
space computer of the *70s will
have to be designed from scratch.
Concepts that had their origin in
reliability programs are now evolv-
ing toward the multiprocessor goal.
At the Radio Corp. of America and
NasA’s Jet Propulsion Laboratory,

for instance, computer researchers
are convinced that approaches
using existing designs as building
blocks would effectively serve the
space agency’s needs.

An rcA computer that was built
under military sponsorship is be-
ing proposed for the space job
even though it wasn’t developed
specifically for such a function.
This computer, developed by the
concern’s Aerospace Systems divi-
sion in Burlington, Mass., and
called vic, for variable instruction
computer, will fly early next year
aboard a KC-135 plane out of
Wright-Patterson Air Force Base,
Ohio.

Detailed plan. Vic is designed
for airborne command posts and
airborne warning and control sys-
tems. This month, rca will submit
to the Air Force Electronic Sys-
tems Division a detailed proposal
for the use of vic in the 481-A pro-
gram, the post-attack command-
and-control system of the Strate-
gic Air Command.

“But vic will have applications
in the Manned Orbiting Labora-
tory and other space projects,”
says E.H. Miller, manager of aero-
space computer applications at
RcA. The military has spent about
$450,000 on the vic project.

Vic uses integrated circuits, with
each functional unit as nearly in-
dependent as possible. The main
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memory is expandable in 4,000
38-bit word modules to a total
of 32,000 words; the variable in-
structions are stored in these re-
dundant high-speed memory mod-
ules. Each module has its own
independent address register, local
control and power supply. Vic is
an asynchronous machine and
there is no central clock source,
a feature critical to the operation
of the separate functional units.

From the standpoint of reliabil-
ity, the fundamental advantage of
vic lies in its instruction reper-
toire. A programer, for example,
can find a great many ways to ex-
ecute a particular macro-order,
which may contain 12 to 15 micro-
orders.

The program and variable words
are combined to control the com-
puter’s step-by-step operation. The
lists of the order register and vari-
able register are decoded to gen-
erate specific data address and con-
trol operations. At least one, and
sometimes four, variable words
each containing three micro-orders,
are required for each order.

Detect failure. With this flexibil-
ity, it’s possible to program alter-
nate ways to execute an order and
circumvent the failure of some por-
tion of every register and control
path in the machine. A comprehen-
sive set of diagnostics can detect
failures in basic algorithms and
then determine which secondary,
or even tertiary, algorithms can be
substituted.

Vic’s 36-bit parallel arithmetic
can be considered as three 12-bit
sub-units. Even if two of these
failed, it would still be possible to
operate on the remaining sub-unit.

Another approach is being taken
at the Jet Propulsion Laboratory,
where an experimental computer
called the sTaR (self-testing and re-
pairing) is being built.

The system organization of this
machine is now being extended to
include multiprocessing features
according to Algirdas Avizienis, a
member of the lab’s staff.

‘Self-repair.’ JrL chose what it
calls a selective-redundancy ap-
proach, using standby spares for
replacement or “self-repair,” The
computer is required to survive
space voyages of up to several
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years and then be able to control
the approach of the unmanned
spacecraft to a planet. The com-
puter in the spacecraft would be
employed for onboard processing
of scientific data when guidance
computation isn’t in progress. At
the end of the voyage, the surviv-
ing spares could be reconfigured
to form a multiprocessor for scien-
tific experiments and data trans-
mission.

A replacement or self-repair
system requires diagnosis of self-
test. For the sTaR, concurrent diag-
nosis was chosen, permitting a very
brief rollback of the program each
time a fault is found. This would
be an important time-saver in ap-
proach and reentry guidance pro-

and leave him a social outcast. And
an angry chimp who has been mis-
treated by his jungle confreres is
hardly a good subject for medical
research.

Now, however, Electro-Optical
Systems, Inc., Pasadena, Calif., is
developing a special telemetry
package for the Air Force that will
do away with the backpacks and
protruding wires for chimps under
observation. The package—trans-
mitter, antenna and batteries—will
be implanted inside the chimp’s
body so researchers can monitor
electrocardiogram and temperature
data as the animal goes about its
normal routine. Electro-Optical is a
subsidiary of the Xerox Corp.

The idea is that the information

grams, which require real-time obtained will make it easier to ex-
computing. trapolate data taken from chimps
~
N
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Swinging chimp can now enjoy life again. A special telemetry package,
implanted within its body, does away with backpacks and protruding wires.

Medical electronics

The inside story

Researchers monitoring the physi-
cal reactions of chimpanzees in
their natural habitat have consis-
tently run into a problem. The elec-
tronics-crammed backpack and the
electrical leads that protrude from
the ape’s body both irritate his skin

during space-environment tests and
determine how a test would have
affected an astronaut.

Versatile. Eventually, Electro-
Optical plans to sell the device
commercially for similar applica-
tions. For example, such a unit
could possibly be used to monitor
the operation of a pacemaker in a
heart patient.

High-value resistors—up to one
megohm—can be used because the
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pack is inside the chimp’s body
where the constant temperature
overcomes thermal problems. The
manager of the program for Electro-
Optical, Robert Russell, says this
allows for a relatively high-powered
output signal that can travel as far
as 1,200 feet—an order of magni-
tude improvement over previously
developed devices transmitting
from inside the body.

In addition, a full-scale receiver
and a directional antenna can pick
up the remote signal—something
portable receivers ate too weak to
do. Only the path the signal travels
limits transmission.

Canine check. A model is cur-
rently operating at Electro-Optical’s
research laboratory, and the com-
pany will deliver within a month a
prototype for implantation in a dog
to check out transmission. This en-
capsulated pack will measure 334
by 3 by % inches and weigh only
two ounces. It will have a mercury
cell battery putting out 500 milli-
amps for continuous use for 40 days
and will transmit on one channel.
The prototype will also contain a
subcarrier oscillator working at 3.9
and 5.4 kilohertz, a biopotential sig-
nal conditioner, .a bandpass ampli-
fier to transform the oscillator’s
square wave Into a sine wave for
transmission and the signal trans-
mitter.

The prototype package contains
discrete components, but the com-
pany intends to put thick-film hy-
brid circuits in the final package.

Electro-Optical has a contract to
deliver four units to the Air Force,
excluding the prototype, with the
first to be delivered around next
April. These devices will transmit
two multiplexed variables—tem-
perature and electrocardiogram
data or whatever clse may be de-
sired. Russell says transmission
could be expanded to as many as
four or five channels.

A saturated transistor switch
rather than a magnetically latching
relay will enable researchers to
turn the device on or off remotely.
“This saves weight and we feel it
is more reliable,” Russell points
out.

End result. The final units will
have a second subcarrier oscilla-
tor and bandpass amplifier for the
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second channel, 4 linear mixing am-
plifier for multiplexing and the cir-
cuitry for remote switching of the
power.

The telemetry signals are trans-
mitted in the f-m band at 88 to
108 megahertz.

Russell says the company first
thought the package would need
about 1,300 microamps. “But now,”
he comments, “it appears we will
be able to get away with 530 micro-
amps.”

Depending on how the prototype
works, the final design may be in
the form of one or two packages.
Russell observes that one advan-
tage of having two packages would
be that the battery could be im-
planted separately in an easily ac-
cessible place for simpler replace-
ment.

Displays

IBM’s new image

Increasingly, the International Bus-
iness Machines Corp. is looking at
the growing field of displays—gen-
erated by computers or by other
equipment. One piece of gear that’s
being developed by mm for this
market is an electrostatic storage
tube which is able to display bright,
flicker-free, wall-size pictures. Ad-
ditionally, the tube can store a pic-
ture for about a month without con-
suming energy or taking up com-
puter time,

The tube was devised by Jan
Engle, a researcher at mM’s Sys-
tems Development division in San
Jose, Calif. With the basic work
completed there, the project was
movced to the division’s Kingston,
N.Y., facility for advanced develop-
ment.

Dual chamber. Three basic parts
make up the tube: a newly de-
signed electron gun that boasts
both high speed and high resolu-
tion, a dielectric membrane that
can store a charge and an electro-
graphic developer—a sand-like
chemical with a net positive
charge. The membrane divides the
tube into two chambers, with the
gun in one chamber and the de-

veloper in the other.

To produce a picture, the elec-
tron gun writes on the face of the
dielectric membrane—much like an
electron gun in a television picture
tube writes on a phosphor coating.
A latent image, written by the
electron beam, is formed on the
other side of the membrane; par-
ticles of the positively charged de-
veloper are attracted to the nega-
tive charges, which produce an
image on the face of the mem-
brane.

If the membrane is opaque, the
image can be seen directly by re-
flected light; if it’s transparent and
the tube has a rear window, the
image can be optically projected
as a wall-size display. Both the
direct-view and the rear-window
tubes are currently under develop-
ment.

Flexibility. Since the tube is
sealed, it does not require vacuum
equipment. And since there are no
phosphors to be excited, it does
not draw a high current. Further,

DIELECTRIC TRANSPARENT
MEMBRANE FACEPLATE
ELECTRON
GUN DEFLECTION
YOKES

ELECTROGRAPHIC
DEVELOPER

Display tube developed by the
International Business Corp. is able to
store information for a month without
using current or computer time.

the optical-display system can be
independently designed, permit-
ting wide flexibility of application,
ranging from high-density record-
ing on film to the bright wall-size
displays.

Tubes developed so far have a
linear resolution of 2,000 television
lines over a 3.4-inch diameter sur-
face.

The principal disadvantage of
the tube is the need for mechan-
ically tipping it in order to dust
the membrane with the developer.
This takes less than one second,
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while erase time is a second and a
half.

The first order of business at the
Kingston labs is to solve the tip-
ping problem.

Computers

Dropping the guard

When a computer must work in
an area cluttered with electromag-
netic pollution, the traditional step
is to protect its sensitive signals
by shielding the entire machine
with noise-absorbing screens. That
approach is fine when the computer
is being used in a factory, where
space and weight are not at a
premium. But in a missile or an
airplane, where a few pounds and
a few cubic inches count heavily.
screening may be a bit of a prob-
lem. Now at the University of Illi-
nois, a group of computer research-
ers has designed a series of analog
computer circuits that depend on
noise and therefore needn’t be pro-
tected from it.

In the circuits, developed under
the supervision of W.J. Poppel-
baum, an electrical engineering
professor, an analog quantity is rep-
resented by the average value of a
sequence of randomly spaced
pulses. The pulses are generated
from white noise and a trigger level
proportional to the analog signal.

Shaping the noise. The pulses
are shaped and clipped so that all
have the same duration and am-
plitude. Two or more such pulse
trains applied to an ordinary diode
AND gate, shown below, produce a

|+V

random pulse sequence at the out-
put; the average value of this se-
quence, after again shaping and
clipping, is proportional to the
product of the original analog quan-
tity.

The quotient of two analog quan-
tities can be obtained with a feed-
back network, shown below. In this
network a random sequence gener-
ator produces a pulse train repre-
senting a quotient. An AND gate
forms the product of the quotient
and the divisor; the product is then

tic operations, theoretically alnost
any problem can be solved. The
speed is limited only by the width
and average frequency of the noise
pulses; fractional nanosecond noise
pulses can be obtained from a diode
reverse-biased close to the ava-
lanche point, providing a frequency
response in the neighborhood of
500 megahertz.

The principal limitation to the
circuits, as with any analog system,
is in their precision. For example,
a problem might be solved to a

X —

Y

Ordinary AND gate, a comparator, and a pulse generator compute

the quotient of two analog quantities.

compared with the dividend. If the
two are unequal, the random se-
quence generator is automatically
adjusted to make them equal.

The sum can be obtained just
like the product, by using a diode
OR gate, but a conventional adder
network (a number of equal resis-
tors with one common connection)
is cheaper and works just as well.
Likewise, the difference of two
analog quantities is the sum of one
and the logical inverse of the other;
if the basic pulse train has positive-
going pulses from a negative refer-
ence, the inverse would have the
same voltage swing but negative-
going pulses from a positive refer-
ence.

Problem-solving. With a suffi-
ciently large number of units for
performing the four basic arithme-

JU.__J_m_ﬂ, .

T dﬂ_ﬂﬂj_ﬂ_ﬂ

Analog multiplication, using noise, can be performed with an AND gate.
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precision of 1% by taking the aver-
age value of 1,000 noise pulses;
but 10 times the precision, or 0.1%,
would require an average of per-
haps 100 times the number of
pulses. A very complex analog com-
puter with a limited degree of pre-
cision can be designed at a fraction
of the cost of ordinary analog ma-
chines that use operational ampli-
fiers; but the circuits cannot eco-
nomically approach the precision
of digital computers.

AIAA meeting

Closer link

The dinosaur is extinct because it
couldn’t respond fast enough to at-
tacks from the rear. The communi-
cations network between brain and
tail was too lossy.

The Avco Corp.’s Electronics di-
vision in Cincinnati has developed
a new approach to airborne high-
frequency communication in order
to prevent lossy communications
aboard flying behemoths. The sys-
tem will go into the C-5A, a heavy
logistic transport aircraft being
built for the Air Force by the Lock-
heed Aircraft Corp.

To avoid stringing a lossy co-
axial cable 260 feet from the cock-
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pit electronics bay to the tailfin
antenna, the h-f radio transceiver
and antenna coupling equipment
will be installed in the tail of the
plane. Only wires carrying low-
level control signals will traverse
the distance from cockpit to tail.

The development was disclosed
at the meeting of the American In-
stitute of Aeronautics and Astro-
nautics in Boston this month.

The new h-f system will also in-
clude binary tuning, controlled by
integrated circuit logic. This will
eliminate servomotors, precision
gearing, sliding contacts and other
mechanical techniques traditionally
used to vary inductances and ca-
pacitances. The electronic tuning
system is identical to one devel-
oped by Avco for the F-111 fighter-
Lomber now being built.

More power. Besides the drastic
reduction in weight achieved by
eliminating 260 feet of heavy co-
axial cable, Avco designers say
the radio-in-the-tail design will
eliminate radio-frequency interfer-
ence problems along the length of
the fuselage and result in a higher
level of radiated power.

“Putting the transmitter and re-

ceiver in the tail, with direct coup-
ling to the antenna, effectively
doubles the range of the communi-
cations system,” according to ap-
plications engineer Bert Beitman.

The Avco system, called the AT-
440, combines transmitter and an-
tenna coupler in one piece of
equipment called a couplifier. The
plate of the power amplifier tube
is matched to the antenna across
a small length of coaxial cable, not
more than two feet. Under present
design plans for the C-5A, the
shunt-type antenna will be part of
the leading edge of the plane’s
vertical tailfin, and the radio equip-
ment will be installed in the tail,
just below the fin.

With the couplifier, says Beit-
man, receiver signal-to-noise per-
formance can be improved up to
10 decibels, resulting from elimina-
tion of coaxial noise and impedance
mismatch.

“You dump half of your power
with the traditional cable and fit-
tings, plus causing rfi problems,”
says Beitman.

Mismatch. There will still be a
mismatch between antenna and
cable, but the cable will be only

two feet, and the standing wave
losses will be drastically lower.

The binary tuning system in the
AT-440 is part of the AN/ARc-123
radio which Avco has designed for
the F-111. The F-111 and the C-5A
represent the first applications of
the technique to matching and tun-
ing in communications systems.

The complete tuning time is 300
milliseconds. Under control of the
computer logic, sensors in the
couplifier probe r-f levels in 10-
millisecond samplings, switching
inductance coils on or off at each
step to refine the tuning and match
impedance loads. The coils are
switched by relays which operate
in a vacuum to heighten reliability
and provide the required voltages
in a small switch area. The relays
never operate while transmitter
power is on, a further protection
for reliability purposes. Sampling
is done for 10 seconds, then the
r-f energy is removed while switch-
ing is accomplished. And the pro-
cedure is repeated until optimum
match is obtained.

The AT-440 control box, the only
part of the system up front, con-
tains the solid state digital syn-

_~
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Radio-in-the-tail design shortens the transmission path between antenna and receiver. Design is for Lockheed’s C-5A.
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The Type 453 provides the following features when all lever
switches are up: automatic triggering that allows discrete
trigger level selection with the presence of a signal and
provides a bright base line at all sweep speeds when no
signal is present; + slope triggering; AC coupling that
gives positive triggering regardless of vertical positioning;
and internal triggering that makes full use of the vertical
amplifier gain and the compact internal delay line. The
Type 453 will trigger to well above 50 MHz and a green light
gives a positive indication of a triggered sweep.

The Type 453 is a portable instrument with rugged environ-
mental capabilities plus the built-in high performance
normally found only in multiple plug-in instruments.

The vertical amplifier provides dual trace, DC to 50 MHz
bandwidth with 7 ns risetime from 20 mV/div to 10 V/div.
(DC to 40 MHz, 8.75 ns T, at 5 mV/div.) The two included
Type P6010 miniature 10X probes maintain system band-
width and risetime performance at the probe tip—DC-50
MHz, 7.ns—with an increase in deflection factors of 10X.
You can also make 5 mV/div X-Y and 1 mV/div single trace
measurements

Tektronix, Inc.
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Tektronix
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You can operate the delayed sweep with ease. Lever control
to the right and HORIZ DISPLAY switch to A INTEN
DURING B gives delayed sweep operation. Setting the
B TIME/DIV and the DELAY-TIME MULTIPLIER to meet
your requirements and switching to DELAYED SWEEP
allows £1.5% delay measurements to be made.

The Type 453 is a continuation of the Tektronix commitment
to quality workmanship. lts design and layout make it easy
to maintain and calibrate. Transistors plug in and are easily
removed for out-of-circuittesting. An accurate time (24-0.5%)
and amplitude (£1%) calibrator permits quick field cali-
bration.

The front panel protection cover carries all the accessories
with the complete manual carried in the rain/dust cover.
The Type C-30 Camera and a viewing hood that fits in the
rain cover also are available.

Type 453 (complete with probes and accessories) . . . $2050.00
Type C-30 Camera . . . . . . . . . . .. ... ... $ 350.00
Collapsible ViewingHood . . . . . .. . ... .,.. $ 7.50

U.S. Sales Prices, FOB Beaverton, Oregon

For complete information, contact your
nearby Tektronix field engineer or write:
Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005
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thesizer. Operating  frequencies
may be selected in 100 hertz in-
crements from 2 to 29.999 mega-
hertz, Other controls include those
for audio volume, r-f gain. noise
blanking, squelch disable and level,
and system on-off. For high relia-
bility design. the control box uses
85% integrated circuits.

Tuned to space

Ground-based radio telescopes, no
matter how sensitive, can’t detect
celestial radio sources between 1
and 10 megahertz bhecause  the
earth’s atmosphere blocks  these
electromagnctic waves. At the ataa
mecting in Boston this month, the
Avco Corp.’s Space Systems divi-
sion proposed the orbiting of twin
satellites some 6,000 miles ont in
space to hunt out these signals.

The twin-satellite  plan  stems
from the need to keep the antenna
system for such a project down to
a workable size. With frequencies
as low as 1 Mhz, the wavelengths
that must be measured are 300
meters: to achieve a beamwidth
resolution of about 1°. an antenna
would have to be 12 miles wide.

Far apart. As an alternative,
Aveo’s enginecers propose the use
of two satellites spaced six miles
apart and acting as a single inter-
ferometer.

The antennas on cach satellite
would measure the relative phase
and amplitude of the radio sources,
and the combination of satellite
relative motion and ground-data
processing would be used to syn-
thesize a large antenna aperture.

Avco sclected a frequency range
of 1 to 3 Mhz as onc that could be
used in such a space system to re-
turn information on discrete sources
of radio cnergy, such as remnants
of super novas, peculiar giant gal-
axics, and quasars. The company
also settled for a resolution of 2°
at 1 Mhz.

Each satellite would consist of a
four-foot-diameter central body to
house the electronic systems and a
pair of 150-foot-long X-shaped an-
tennas. Each antenna would be
mounted on the end of a 37-foot
boom extending from the satellite
body.

Compromise. The trick would be
to put the satellites into an orbit
high cnough to kecp them away
from the disturbing influences of
the carth’s atmosphere, but low
enough to permit them to drift six
miles apart in a reasonable time.
At the 6.000 miles envisioned in the
plan. Avco calenlates the satellites
would separate by 37.5 meters once
each orbit of 5.8 hours. At this rate,
they wonld reach the required in-
terval of six miles in 64.3 days. Dur-
ing the separation process. meas-
urements could be taken first at 5
Mhz and thereafter on down to
1 Mhz.

Once a certain portion of the sky
had been  studied, the satellites
could be maneuvered to drift back
together and the process could be
repeated to study another portion.
Francis \W. French, an Aveo engi-
neer, estimates that the two satels
lites could cover 70% of the sky
during their first 18 months in orbit.

Point the way. Proper attitude
would be maintained by the an-
tennas themselves acting as gravity
gradient stabilization hooms. keep-
ing one of the antenna dipoles al-
wavs pointing straight down. To
maintain very accurate distances
hetween the satellites, small cold-
gas reaction jets would be fired at
thrusts measured in thonsandths of
a pound. French estimates that 50
watts of continunous power wonld
be adequate for cach satellite and
conld be supplied by solar cells.

Addenda

Also at the araa meeting:

» Samuel C. Phillips. Apollo pro-
gram director, said the software
for the Apollo guidance and navi-
gation computer may in the long
run cost more than the hardware.
More than 300 persons at the Mas-
sachusetts Institute of Technology
are now programing computer sub-
systems for the various missions.

» The communications blackout
during the Apollo reentry mancu-
ver apparently doesn’t worry the
mission managers as much as it
does Nasa rescarch groups. George
E. Mucller, vasa associate admin-
istrator for manned space flight,
said there are no plans to incorpo-
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rate a fluid injection system [Elec-
tronics, Nov. 14, p. 54] or any
other technique to get signals
thirough the plasma sheath that will
envelop the vehicle. A fluid injec-
tion svstem would require struc-
tural changes in the spacecraft, and
this undoubtedly is one reason why
it isn’t being considered at this
late date.

» The space agency has decided
to seck competitive proposals for
flight models of an auxiliary mem-
orv system developed for the
Apollo computer by the Raytheon
Co. [Electronics, Oct. 31, p. 26].
The memory was first ordered by
xasa in the belief that the standard
Apollo guidance and control com-
puter wouldn’t be adequate for the
moon trip; but xasa has decided
to use the unit only in the follow-
on Apollo Applications Program.
The memory consists of 16.000
words stored on digital transistor
logic (pri.) flatpacks and another
1.5 million words in the triple
redundant mode stored in a tape
unit. Each word consists of 15 bits
plus a parity bit.

By using the memory unit in the
simplex mode, as many as 4.5 mil-
lion words can be stored. the com-
pany said.

* The clectronics for the nation’s
first satellite-borne X-ray astron-
omy experiment will be redesigned
as a result of schedule changes in
the Apollo program. Now planned
sometime after the summer instead
of February, the flight will be the
first in which a manned vehicle has
been used for a complex scientific
experiment.,

“Its success or failure can be a
auidepost for the Apollo Applica-
tions Program,” sayvs John R. Wa-
ters. project scientist,

A change in the Apollo vehicle
will improve detection instrumen-
tation. In the original spacecraft,
a shicld guarded against the cf-
fects of radioactivity in the fucl
gauge system. The new vehicle will
jettison the shield to make room
for larger and more sensitive N-ray
gear. The astronaut will search for
an X-ray source and when he finds
it. he’ll mancuver the spacceraft
into the best position and hold it
there.

Consumer electronics

One for all

The Woestinghouse Electric Corp.
early next vear will market a pho-
nograph in which one integrated
circuit replaces all electronic com-
ponents. Containing the equivalent
of 39 transistors, diodes and resis-
tors, the Westinghouse-made 1c it-
self will also go on sale early in
1967.

The Westinghouse phonograph,
to be priced at about 830, is a
one-watt battery-powered model.
Because of the mechanical drive
svstem, it's about the same size as
a previous model, which contained
18 discrete components.

“Enginecrs have combined volt-
age and power amplification with
this chip to unite for the first time
all the requirements for an elec-
tronic consumer product,” says a
Westinghouse spokesman.

Trends. Other companies use I1C’s
in consumer products, but the items
also contain discrete components.
The General Electric Co. has de-
veloped a portable radio the size
of a cigarette pack, with an 1c that
includes all the active components
and some resistors but with the
remaining passive components at-
tached to a printed-circuit board
[Electronics, July 11, p. 40]. Two
models of the radio will be avail-
able late this month and the prices
($39.95 and $29.95) compare favor-
ably with comparable discrete-com-
ponent radios.

G has put 1c’s in the audio am-
plifiers of three other consumer
products—a phonograph, a port-
able television set and an cight-
track cartridge tape player for
home use.

Industrial electronics

Stop gap

Engincers at the Texas Transporta-
tion Institute say they have found
a way to sharply reduce the auto-
traffic accordion effect—the bunch-

Electronics ! December 12, 1966



olitron

announces another FIRST:

a family of high voltage 60 Amp NPN
Stlicon Power Planar Transistors
featuring Vogo ranges from 200V to 300V,

)

capable of Pr=350We 25°C'!

I

{ACTUAL SIZE}

DESIGN LIMITS PERFORMANCE SPECIFICATIONS
I ~ SRR I
Pr BVepo Veeo BVepo hee Vpe (sat) Ve (sat) leso fr
Type — (SuUs)

Watts — — —
Number 25°C Volts Volts Voits I ) Volts Volts A MH

Case le= 1mA le=02A le =1mA Icf 40A | lc= 60A le ==iOA lg= _G_A Vep = 100V

fo. 1 Min. __Mun. - Min Min AMII’I i Max Max Max P |
SDT8951 350 200 200 8 10-40 5 | 20 L 20 AIO 20
SDT8952 350 225 225 8 10-4_0 5 I 20 _2.0 10 20
SDT8953 350 250 250 8 1040 5 | 20 20 10 20
SDT8954 350 275 275 8 _1040 5 20 17 20 10 20
SDT8955 350 300 300 8 10-40 5 20 | 20 | 10 20

TRANSISTOR DIVISION@ nlitron DEVICES INC
’ .

1177 BLUE HERON BLVD. / RIVIERA BEACH, FLORIDA / (305) 848-4311 / TWX: (510) 952.6676

Leader in Germanium and Silicon Power Transistors, Cryogenic Thermemeters, High Voltage Rectifiers, Hot Carrier Diodes, Temperature Compensated
Zeners, Voltage Variable Capacitors, Random/White Noise Components, Microelectronic Circuits, and Power-Sink Interconnection Systems.
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accelerometers
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differential amplifiers
differential voltmeters
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211 West 61st Street New York, NY 10023
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ing up of cars on high-speed high-
ways. So satisfied are they with
the solution—a computer-controlled
trafic-light system  at  entrance
ramps—that plans are under way
to extend the syvstem to cover a
six-mile stretch of the Gulf Free-
way in Houston,

A prototype designed and in-
stalled by the Taft Broadcasting
Co. of Houston has been in opera-
tion at a freeway access ramp dur-
ing the morning traffic rush for the
past 14 months. Stadics show that
traffic speed during the test period
increased 30% and traffic volume
rose 106 while the number of acci-
dents fell 50%.

Flashing lights. The svstem
works this way: overhead sensors
deteet gaps in freeway traffic. send
a signal to a control center and a
camputer controls the ramp traffic
signal. If there is room the light
flashes green; if traffic is too heavy,
the light remains red until the sen-
sors again detect a gap in the traf-
fic low. The presence or absence of
cars on the access ramp is detected
by scnsors beneath the pavement.

Avionics

Toward a standard

The Airline Electronic Engineering
Comimittee, whose job it is to set
international avionics standards for
all commercial planes, early this
month scttled on standards for a
second-generation  weather  radar
and for incrtial navigation systems,

Equipment  produced  under
these criteria will be built into such
planes as the Bocing Co.’s giant
747 subsonic transport, the Anglo-
French Concorde supersonic trans-
port and the United States version
of the ssT. In fact, it was the rapid
progress toward the design of the
Concorde and the 747 that spurred
the committee to speed its rulings
on the standards.

Things to come. The committee
is made up of engincers represent-
ing both U.S. and foreign carriers
and is sponsored by Aeronautical
Radio, Inc., (Arinc), which is jointly
owned by the airlines. Working

with avionics and aircraft produc-
ers, the panel sets the Arine equip-
ment standards, which cover not
only such factors as outside con-
figuration, interwiring, input-out-
put and connections, but often the
operational specifications for elee-
tronic hardware.

Although the Arine committee’s
aim is to achieve standardization of
avionic gear—oespecially to make
equipment  interchangeable — air-
lines aren't committed to installing
only cquipment that fits the com-
mittee’s standard. Realistically, the
problem of redesigning an aircraft
installation to accommodate a spe-
cial picce of gear would be pro-
hibitively expensive for an airline,

Approval of the weather radar
specification caps nearly two yvears
of work by the committee, accord-
ing to William T. Carnes. Arinc
avionics engincering manager and
chairman of the group. Frank C.
White, manager of communica-
tions-data processing for the Air
Transport Association and head of
the pancl’s radar subcommittee,
says the panel “ later will probably
come out with a more sophisticated
version of the radar for follow-on
ssT’s. Later ssT's may requirc a
two-frequency weather radar, some
officials believe,

Controversy. The standard gear
was originally slated to be X-band
only, but late in the game some air-
lines wanted it expanded to include
the next generation of C-band. The
frequency controversy continues.

The Arinc specification doesn’t
presage a big step in technology.
To avoid what the airlines consid-
ered to be the high cost and com-
plexity inherent in more advanced
systems, such techniques as elec-
trically steerable antennas weren’t
considered. The group did con-
sider specifying complete inter-
changeability of units but decided
against this because of the restric-
tions such a move would place on
designers.

The radar standard sets forth a
new way to calculate performance,
White notes—a “performance in-
dex.” This index relates the radar
equation “to the rcal world—how
far you'll see a storm,” he explains.
An airline will specify the range it
wants and the builder will know
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MAKE
AXIAL LEAD
COMPONENTS

Universal continuous process systems o

PROCESS MODULES
& SYSTEMS

can combine almost any functions... or i s componrts
with a big advantage in LABOR SAVINGS

This new 20-page publication illustrates how to feed raw materials...
assemble . ..coat...test...sort...code and package finished axial lead
components automatically. By combining processing steps into complete
systems, Universal enables you to maintain physical control from one func-
tion to the next.

’:rypical process systems including bowl! feed, lead straightener, line 1oader, multipfe test, sort, orient, print and cure.

| pamE
B

i

"
vt

Standard modules developed by Universal are customer-proved in systems
that are now producing billions of components a day. They are the building

e s 1 bt

blocks for this equipment. However, these standard modules combined with Send for your copy
customized units can be designed into systems to meet special require- .
ments. This is an area where Universal’s special technology and engineering 0f bulletin M

experience can make an even greater contribution in terms of operating,
‘reliability, fail-safe design-and labor savings.

’f’; {.-‘}h)lt\
("W i _,
-<\;w7.!/.wnlver Sal_ wstruments corroration / E. FREBERICK ST., BINGHAMTON, N. Y. 13802 / 607-772-1710
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feeling
the
pinch

for qualified
electronics
technicians?

New electronics equipment demands technicians
with a wide range of specialized skills. Men who
understand the “why” of electronics . .. can in-
stall, maintain, troubleshoot and repair the elec-
tronics gear you're using today and will be using
in years ahead.

Qualified electronics technicians are scarce.
But with a Cleveland Institute of Electronics
Training Program you can soon develop an ample
supply by up-grading your present staff of tech-
nical personnel. CIE “AUTO-PROGRAMMED"
Courses are fast, economical, effective, What's
more, they can be readily “tailored” to your
specific training needs. Hundreds of companies
use them,..thousands of men are enrolled.
Get free details fast. Mail coupon today. Cleveland
Institute of Electronics, Dept. E-25, 1776 E. 17th
St., Cleveland, Ohio 44114.

SEND COUPON TODAY

Cleveland Institute
of Electronics
Dept. E-25, 1776 E. 17th St., Cleveland, Ohio

Gentlemen: { am interested in learning more about
your Electronics Home Study Programs. Please send
complete information.

Name

1 Title

1
: Company.
: Address.

! city State Zip
1 Accredited Member, Netional Home Study Council.

[ Y L L L LT |
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what he has to do. Up until now,
radar performance has been a
“gambler’s choice and a salesman’s
gambit,” White says.

The index may also be applicable
to the aircraft equipment needed
tor satellite communication.  the
official says.

Display. Although a bright dis-
p];ly—a direcet-view storage tube—
is more expensive, less reliable and
has less grav-scale capability than
conventional tubes, it is specified
for the radar to insure adequate
visibility of the display in all cock-
pit light conditions. The antenna is
restricted to a 30-inch diameter be-
cause of the tapered noses of jet-
liners.

The inertial navigation system
characteristic doesn’t include all
the detailed specifications normally
given in an Arince document, but it
does define the basic installation
and interchangeability  standards
urgently needed by airlines and
manufacturers. The entire specifi-
cation was approved. Carnes says,
subject to the working out of digital
data standards at a mecting of the
inertial navigation subcommittee in
Washington on Dece. 13,

Basic system. From the begin-
ning—despite a request by some
hardware builders for a specifica-
tion covering a large central digital
process system  to integrate the
platform with other aireraft sys-
tems—airline interest has concen-
trated on a basic navigator that
would include only the computa-
tion gear nccessary for a “mini-
mum system.” The platform will
supply to the computer only air-
craft position and velocity  data
needed to compute vertical naviga-
tion and steering command signals.
If more complex signals are needed.,
another computer could be selected
without changing the basic inertial
system.

Although most carriers indicated
a preference for a single unit de-
sign, the committee  decided  to
accept some restrictions and limita-
tions in order to achicve both cur-
rent “standard installation”™ and
provide for future design trends.
Specified is a navigation unit con-
taining sensors and associated sta-
bilization platform. plus control
and computation circuitry to oper-

ate the platform and signal proces-
sing. The computer and associated
circuitry can be packaged in a sep-
arate case as an option.

Connector. The standard signifi-
canth' reduces the necessary inter-
wiring by preseribing circuit multi-
plexing and direet “Y” connections
to the platform and the optional
electronics unit.

The airlines say it is absolutely
iinperative that the inertial system'’s
digital signal be  standardized
wherever an interface between an-
other system currently exists or will
in the future. Two basic types of
digital transmission have been pro-
posed: two three-circuit serial data
transmission systems and a two-cir-
cuit system to transmit incremental
data by hipolar d-¢ signal on one
three-wire circuit and the clock sig-
nal on the other circnit.

Electronics notes

s Hard copy. The Xerox Corp.,
which specializes in the office-copy-
ing field. now has branched out to
produce peripheral computer gear.
Its product. naturally, las  the
Xerox clectrostatic machine as its
building block and produces hard
copy of graphics generated by a
computer. The product, called a
Xerox Computer Adapter, ties in
with the company’s Long Distance
Xcrography (1.px) svstem to trans-
mit computer graphics to any re-
mote location via telephone lines.

= New failure mode. Investiga-
tors at the Sudbury reliability an-
alysis laboratory of the Raytheon
Co.’s Space and Information Sys-
tems division have found that cata-
strophic lead bond failures can be
induced under pulse conditions in
small signal transistors. Such fail-
ures occurred when high forward
current pulses were applied at a low
repetition rate to the emitter base
junction of wedge bonded transis-
tors. The Rayvthcon experimenters
postulate that the failures resulted
from thermal expansion of the wire
in a section close to the bonded
arca. This portion, particularly in
aluminum - to - aluminum wedge
bonded transistors, is work-hard-
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Today, Only Motorola Offers
Integrated Circuits

With The

Speed Potential Required

For Your

“Next Generation” Computers!

Let’s look at the facts.

First of all, consider that the computer systems of
tomorrow are going to require greater and greater speed.
And, as you get below 5 ns, today’s so-called “high-
speed” logic approaches are not practical for driving
transmission lines due to impedance mismatching prob-
lems. MECL* integrated circuits offer the solution.

Then, remember that with most saturated logic sys-
tems internally generated “large noise spikes’” become
a problem as you go to higher and higher speeds. Not
with MECL.

And, when you consider the need for reduced “can
count” for lower system costs you’ll want for the future,
the “simultaneous complementary logic function at each
gate” feature is a strong inducement. (In fact, our
coming new multi-function MECL series will provide
the lowest can count per system of any logic family.)
Only MECL offers it.

When you sift through all the confusion about “best
speed/power product” only one system is best at high
speeds. That’s MECL.

Today five of the major computer companies in the
United States are designing or developing new systems
utilizing MECL integrated circuitry . . . compelling evi-
dence that MECL is indeed the direction of the future.

You can start getting familiar with tomorrow’s sys-
tems foday by designing your newest prototype from
this wide selection of MECL types — the largest num-
ber of circuit functions available in any integrated
circuit line:

~where the priceless ingredient & cane!

MOTOROLA SEMICONDUCTOR PRODUCTS INC., P. O. BOX 955,
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Prop. Delay
@ 25°C Tullltali Power
1 ns Typ ssipation

TYee t1 FUNCTION - t iy
MC3D1/MC351 5-Input OR/NOR Gate 1.5 15 37
MC302/MC352A RS FlipFlop w/Buffered Outputs 1D.5 11.5¢ 43

- /MC352 RS Flip-Flop 10.5* 11.5¢ 40
MC303/MC353 Half-Adder 70 80 63
MC304/MC354 Bias Driver — — 18
MC305/MC355 Gate Expander 5.0 4.0 —
MC306/MC356  3-input OR/NOR Gate 15 70 37
MC307/MC357 3-Input OR/NOR Gate 15 1D 15
MC308/MC3584  AC-Coupled JK Flip-Flop w/Buffered Outputs 8 10 + 87

= /MC358  AC-Coupled J-K Flip-Flop 8 10 + 50
MC309/MC359 Dual 2.Input NOR Gate 6.5 8.0 54
MC310/MC360 Dual 2-input NOR Gate 6.5 8.0 54
MC311/MC361 Dual 2-Input NOR Gate 6.5 8.0 41
MC312A/MC362A .Dual 3-input NOR Gate w/Buffered Outputs 15 7.0 70
MC312/MC362 Dual 3-Input NOR Gate 15 10 54
MC313F/MC363F Quad 2-Imput NOR Gate 6.5 8.0 125
MC314/MC364 AC-Coupled JX Flip-Fiop 12 * 13 + 118
MC315/MC365 Line Driver 14 12 21
MC316/MC366 Lamp Driver —_ —_ 135
MC317/MC367 Level Transtator — MECL to Saturated Logic 30 * 25 + 63
MC318/MC368 Level Transiator — Saturated Logic to MECL 17 16.5 105

+ /MC369F  Dual 4-Input Clock Driver/High-Speed Gate 3 3 250

- /MC363G  Dual 2-Input Clock Driver/High Speed Gate 3 3 250

T4 Mc3on Series =55 10 4125°C  =ee
MC350 Series 0 o +75°C ftan

One other point. The new, faster multi-function types
we're developing today for future introductions (we’ve
already demonstrated a 200 MHz Frequency Counter
— using our soon-to-be-announced 1.5 ns MECL series)
will be completely compatible with existing types. Thus,
they’ll fit right in with the designs you develop using
today’s MECL types.

Call your Motorola semiconductor distributor and
order evaluation units of the above MECL integrated
circuit types. Our field representative has complete
application information on use of MECL circuits in
system applications. Contact him.

®*Trademark of Motorola Inc.

MOTOROLA

Semiconductors

PHOENIX, ARIZ. 85001 (602) 273.6900 TWX 910+951-1334
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From the Problem Solvers at Ucinite...

A redesigned electronic
two-conductor patch cord
that cut costs nearly 50%
..met tough retrofit specs

The customer using this two-conductor patch cord, which mates with
jacks on printed-circuit boards, came to Ucinite for help in lowering unit
production costs. Ucinite engineers were asked to redesign the parts,
staying within the same envelope dimensions for retrofit with equip-
ment in the field. Since the patch cords are used in classified communi-
cations equipment, all modifications had to meet tight military speci-
fications. Ucinite design specialists first replaced costly machined parts
with more economical stamped parts of equivalent reliability. A com-
plex toroidal spring wound contact was replaced with a stamped six-
finger contact, and a second toroidai spring wound contact replaced
with a standard closed-entry napkin ring contact. By elimination of all
parts that required screw-machining, and simplification of the contact
design, Ucinite engineers reduced manufacturing costs nearly 50%.
This is just one example of how Ucinite's unique engineering and man-
ufacturing capabilities can work for you in the design and manufacture
of electro-mechanical assemblies. Your local Ucinite field engineer will
be happy to drop by for a firsthand survey of your problems ... to show
you how Ucinite Know How can help you do it better for less. Just call or
write, outlining your needs, and we'll take it from there.

The Ucinite Company, Division of United-Carr Incorporated, Newton-
ville, Mass. 02160 » 617-527-8400.

UCINITE

DIVISION OF UNITED-CARR
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ened and inflexible, The rescarch-
ers suggest that the effect may be
minimized nsing  low-resistivity
lead wires with a low coeflicient of
work-hardening. Lead movement
under current pulses was  also
noted in gold bonded devices.

= Frequency split. The Federal
Communications Commission has
ordered land mobile stations oper-
ating in the 430- to 470-megahcrtz
band to reduce channel spacing
from 50 to 25 kilohertz [Electronics,
Oct. 17, p. 40]. The order will in-
crease the number of authorized
channels to about 600 and tempo-
rarily relieve frequency congestion
in metropolitan arcas. Although
existing stations have until Nov. 1,
1971, to change over, stations li-
censed after Nowv. 1, 1966, must
comply by June 1. 1967. The order
means land mobile stations  will
either have to modify their trans-
mitters or buy new ones. It costs
from $70 to $100 to convert a trans-
mitter.

= Emergency radio. The Air
Force is flight testing three develop-
mental models of emergency radios
small enough for pilots to carry in
their vest pockets. Designated the
AN Unc-64, the radio will weigh
1 pound and operate on four chan-
nels in the nltrahigh frequency
band. One channel will be the
international distress frequency. Al-
though the final design won’t be
approved until the device is tested,
the initial models use thick-filin,
hybrid integrated circuits. The
Magnavox Co.’s Rescarch Labora-
torics at Torrance, Calif., is de-
veloping the radio under a $334,000
contract from the Air Force Sys-
tems Command. The flight tests are
being made at Wright-Patterson Air
Force Base, Ohio.

» Lay-offs. The General Electric
Co.’s computer plant in Phoenix,
Ariz., will lay off 450 employces
over the next few weeks, The com-
pany explained the move would
bring employment levels in line
with contracts.

= Acquisition. The Perkin-Elmer
Corp. will buy the Acrospace Sys-
tems  division of Scientific Data
Systems, Inc. The division devel-
ops electro-optical equipment for
space and defense programs.

» Price cut. The Admiral Corp.
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has lowered the so-called fair trade
minimum prices on 18 color tele-
vision sets to meet competition in
the New York metropolitan area.
The company says the reductions
apply only to the New York area,
which is the only place where Ad-
miral products are fair traded. The
General Electric Co., Magnavox
Co., Zenith Radio Corp. and the
National Union Electric Corp. say
they are not considering any price
changes. National makes Emerson
and DuMont sets. The Radio Corp.
of America, which increased prices
on some sets in September, also
reported that no price changes were
planned,

» Chemicals from coal. Add an-
other application for the laser. Re-
searchers at the Interior Depart-
ment’s Bureau of Mines report that
lasers have been used to break
down coal into its chemical compo-
nents. The results also indicate
that the technique—firing the
beams at coal for split-second in-
tervals—may eventually be suc-
cessful in producing some chemi-
cals for less than it would cost
using conventional methods. Bu-
reau scientists, focusing 2- to 10-
joules of laser energy at the coal,
generated temperatures of more
than 1,000°C. The gases liberated
in the process were cooled rapidly
to prevent a secondary chemical
reaction.

Analysis showed that the prod-
ucts formed contained up to 25%
acetylene and lesser amounts of di-
acetylene vinyl-acetylene, hydro-
gen cyanide, ethylene and ethane.
The reaction occurs in millisec-
onds, whereas conventional tech-
niques for producing the chemi-
cals, using carbonization methods,
may take hours,

= Electronics, too. Johnson &
Johnson, one of the largest sup-
pliers of medical products, is enter-
ing the medical electronics field as
a distributor. The company has
signed an agreement with United
Aircraft Corp.’s Vector division to
act as the exclusive distributor of
United’s electrocardiogram elec-
trode.

The Exc electrodes, called Telec-
trodes, are disposable sensors that
are applied to a patient’s body with
adhesive,
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| Designed for
! UHF APPLICATIONS

A WIDE RANGE OF

RINC

TEMPERATURE COMPENSATING
SOLDER-INS

260
MAX,
v = = 2
Nom.T.C. Cap. Range 1 Cap. Range
NPoE T A 1.6—10.0 pfd. 3 11— 23pHd
N-30 ¢ 1.5~10.0 pfd, , 11— 22pih. o
N.76 = o 22-120pfd., | 13— 23pf,
o N-150 22120 pfd,” . [*¥% 13~ 25 pfd,
i N-220 ol 2.4—15.0 pfd. v 16— 27 pid,
.. N-330 2.7~15.0 ptd. 16% 33 pfd. .=
N-470 B 27150 pfd. ¥ A6— 33 pfd.
N-760 i B, T-27.0 pldix " 28~ 47 pid.
© N-1500 11.0—-47.0 pfd. % 48--105 pfd, #
] ‘E‘: o 3 - ‘5}
SPECIFICATIONS
CAPACITANCE: Within These new "‘Solder-ln" s:apau-
tolerance @ 1 MC and 25°C torsaredesigned for use in UHF
c‘}%t%g/\ng applications requiring the abso- 7
ES: =5%, e i 3 > t
+109% or =209, (blft Fot lute minimum in lead induct
less than =.25 pf) ance effects.
WORKING VOLTAGE: If your applications require
500 VDC ¢ H H
N | = special physical or electrical
égtﬁ;?hgnRggg% ANCE: characteristics, contact RMC's
Megohms @ 500 vDC engineering department.
TEMPERATURE ot
COEFFICIENT: As noted =
on Capacitance chart . 4
FLASH TEST: 1000 VDC for Write today on your company
1 second letterhead for your copy of the :
ELECTRODE: Pretinned for RMC Catalog.
assured solderability
SRR T T RS R RS = P
iccRP RADIO MATERIALS COMPANY
CERAMIC A DIVISION OF P, R. MALLORY & €O., INC.
CAPACITORS GENERAL OFFICE: 4242 W. Bryn Mawr Ave., Chlcago 46, U,

Two RMC Plants Davoted Exclusively 1o Ceramic Capacitors

FﬁCLORIES AT CHICAGO, ILL. 'AND AYTICA, 'nﬁ.:ﬁ-“-.wgf

e e
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facing unexplored environmental conditions,
Allen-Bradley Quality Electronic Components have

helped place NASA's
“Surveyor” on the moon

in operating condition

A-B QUALITY ELECTRONIC COMPONENTS THAT CONTRIBUTED TO THE "SURVE9R"S” SUCCESS

FEED-THRU -€APACITORS

{3
TYPE BB 1/8 WATT MIL TyrE RC 05 A.-B feed-thru capacitors have a discoidal
pro design that eliminates all paraliel resonance
o 0.0 5 effects at 1000 MHz and less. Insulation
TYPECBE 1/4 WATT pro— MIL TYREIRCIO resistance exceeds 100,000 megohms.
ey Standard values are 470 uuf +20% and
TYPE EB 1/2 WATT MIL Tyre RC 20 1000 uuf GMV. Special values from 6.8
uuf to 1500 uuf. Rated to 500 v DC maxi-
:}}——— —— mum. A-B discoidal capacitors are also

TYPE GB 1 WATT s MIL Tyre RC 32 P available in the stand-off construction.

T - ' - HOT MOLDED VARIABLE RESISTORS
TYPE HB 2 WATTS ..’ MIL TYyrPE RC 42 *_\

Type R trimming potentiometers pro-
vide stepless adjustment and are
essentially noninductive. Molded cases
are dust-tight and watertight. Rated
1/4 watt at 70°C. Values from 100
ohms to 2.5 megohms. Tolerances of
+10% and +20%,.

ALL A-B HOT MOLDED FIXED RESISTORS
are available in all standard EIA and MIL-R-11 resistance
values and tolerances, plus values above and below
standard limits. Shown actual size.
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Why were these A-B hot molded fixed and variable
resistors selected for such critical service as in the
“Surveyor”? First, because no A-B hot molded resistor
component has ever been known to fail catastrophically
under rated load—either mechanically or electri-
cally. Second, due to the method of manufacture, you
can select one A-B resistor from among ten or from
ten million, and be confident there will be no vari-
ation in electrical characteristics. Incidentally, this
is not the first “shipment” of Allen-Bradley resistors
delivered to the moon—they are “standard equipment”

in “‘space mission” service.
i/

866-10
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There are sound economic advantages to standardiz-
ing on A-B hot molded fixed and variable resistors for
use here on Earth as well! As many electronic equip-
ment manufacturers have learned—sometimes through
sad experience—no other resistors will provide the
consistently high reliability of Allen-Bradley hot
molded resistors. They may cost a bit more, but—you
must not expect to obtain “equivalent quality” at a lower
price! Allen-Bradley Co., 110 W. Greenfield Ave.,
Milwaukee, Wisconsin 53204. In Canada: Allen-Bradley
Canada Limited. Export Office: 630 Third Avenue,
New York, New York, U.S.A. 10017.

ALLEN-BRADLEY

QUALITY ELECTRONIC COMPONENTS
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Stability without
compensation...
New approach to
unity-gain, broadband
operational amplifiers

=15V
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State
of the
monolithic
art

More IC developments from Radia-
tion! Our line of monolithic diode
matrices continues to grow. For ex-
ample, a new low-cost 6 x 8 RM-34
Diode Matrix is immediately avail-
able in volume, at a unit price of
less than $5.00—and can be sup-
plied to any code configuration you
may want.

Many IC applications are now pos-
sible, using Radiation Matrices. For
example, design of logic function
generators for data transfer and
operational control is simplified
with 6 x 8 diode matrices. This ap-
plication allows engineers to: Elimi-
nate unnecessary logic gates—Re-
duce delay time—Save space by
reducing package count—Increase
speed of performance—Boost fan-
out capability through duplicate
function generation—Combine mat-
rices to produce many AND/OR
logic circuits.

Radiation’s popular line of di-
electrically isolated matrices offers
an unusual degree of flexibility.
(1) They contain all active devices
within a single chip. (2) A fusible
link in series with each diode per-
mits unlimited matrix patterns to
be formed. And (3), matrices can
be combined to produce an infinite
variety of configurations.

For further information, refer to
our ELECTRONIC DESIGN advertise-
ment of November 22. We'll be glad
to send data sheets which include
worst-case limits, and a copy of our
manual, Monolithic Diode Matrix
Technical Information and Applica-
tions. RDM-TO1/A01. Write or call
our Melbourne, Florida office,
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ONLY HONEYWELL OFFERS

TOMORROW’S BREED
OF 1/C COMPUTER
TODAY...AND AT
OFF-THE-SHELF PRICE

ocou'COMP DDP'4]6

66

$15,000

SPECIFICATION SUMMARY

Type 16-bit parallel, binary
Console Movable
Addressing Indirect
Memory Size Up to 16,384
Cycle Time 960 nanoseconds
Add 1.92 psecs
Single word

1/0O transfer  1.92 usecs
Automatic

(cycle stealing) Over 1 mc

1/0 transfer (16 bit words)
Weight 250 Ibs.
Temperature 0° to 45°C

the NEW
4#-COMP DDP-416 on-line, real-time com-
puter gives you a price/performance
ratio that can't be beat: full size 16-bit
capability, nanosecond speeds, plus 1/C
size and reliability. Only $15,000.

BY ANY STANDARDS . . .

TAKE RELIABILITY . . . most manu-
facturers are just now planning their
first 1/C computer. Honeywell, Com- -
puter Control Division announced the
first commercial 1/C computer a year
ago . . . DDP-124, the second last
month . . . DDP-516, the third today.
Result! Field proven reliability and a
thorough knowledge of how to work
with 1/C’s. Example DDP-416
MTBF: 4,000 hours or two years under
normal 40-hour week operation.

UNPRECEDENTED EFFICIENCY . . .
quick response to external conditions

. ability to process several inputs
and outputs simultaneously . . . service
1/0 requirements in order of priority
without hold conditions. This kind of
efficiency is expected only in higher
priced computers.

The DDP-416 is directly compatible with
ASCIl 8-bit character codes. And the
30-command repertoire includes many
‘‘big-machine’’ functions like memory
reference instructions: Load, Store, Add,
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onald, 12-year-old son of DDP-416 logic design engineer Bill Woods, writing software demonstration program for new
-COMP computer.

ubtract, Logical AND, Exclusive OR,

crement Memory and Skip, Jump,
ump-Skip. And two-cycle 1/0 com-
1ands that select device, test status,
nd transfer data without 1/0 hold-off.
iority interrupt and power-failure pro-
ction are standard.

is written in a simple format to give
the real-time systems builder extended
flexibility. You get mathematical and
1/0 subroutines, complete diagnostics,
DESECTORIZING that lets you ignore
memory addressing restrictions, a de-
bug program, plus participation in our

Best of all, if you decide to get the
more powerful DDP-516 in the future,
you can continue to use your DDP-416
programs because of direct compati-
bility.

DELIVERY . . . both hardware and soft-

active users’ group. ware, second quarter of 1967.

{_IMMEDIATE DELIVERY RESERVATION ]
6,384 words) are mounted in a single

} FILL OUT AND RETURN COUPON NOW
4" x 24" x 38" cabinet. Tilt out con-

ruction gives you easy front access to | O
th modules and interwiring. The con- |
| console is moveable and the entire
omputer may be mounted in a stan-
ard 19" rack.

XPANSION CAPABILITY . . . memory
rity, memory lockout, real-time clock

ODULAR CONSTRUCTION . . . system
ower supply, central processor and a
,096 word memory (expandable to

Please reserve a DDP-416 and confirm approximate delivery date. Send more
information by return mail. Hold this delivery date for me for 15-days so | can
make a final decision and get my P.O. to you.

[

|

| O Don't reserve a DDP-416 for me yet. | need more facts. Send me your DDP-416
] summary brochure.
|
|
|

[J Ithink I need a more powerful computer. Send me your DDP-516 summary brochure.

nd multiplexed channel for multi-sta- Name_ — . Title

on time-shared I/0 capability are all | Company o N -

asy to add as plug-in options. |Address___ - - - -
nd if your problem is too big for the | City — State Zip

DP-416, or if you think you'll grow out I

it too fast, you may want the more | Piease attach this coupon to your letter-
owerful x-COMP DDP-516 for $25,000. | head — we'll take it from there.

| H II, Comput trol Divisi
IMPLIFIED SOFTWARE . . . it may take A i S

| Honeywell
bright 12-year-old to work with the LIRS L

Old C ticut Path
DP-416, but you'll find it a snap to ofnectic? @ @ COMPUTER CONTROL DIVISION
rogram. The package of 50 programs e __l
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Now you can throw out
less versatile storage
techniques. A Ferroxcube

core memory costs as
little as $1,190.

We haven't been a
leading core
memory manu-
facturer all
these years for

nothing. We learned how
to mass produce core memories
and thereby sell them to you at
prices competitive with less re-
liable, less versatile storage tech-
nigues.

Aside from price (we'll get back to

that in a moment), consider the

advantages of core memory sys-
tems. Speed. Random access.

FERROXCUBE

CORPORATION

Non-dissipative. And they're non-
volatile. We could goon and on. We
won't because you've probably al-
ways wanted to design your system
around core storage anyway. Only
the cost stopped you.

Now you can buy a Ferroxcube 128
X 8 core memory system complete
with stack electronics, data regis-
ter and timing for a paitry $1,190.
That's our FX-12. Its capacity

ranges up to 512 x 8. The FX-14
picks up there and goes on to
4,096 x 32. Prices are comparably
low. Moreover, the FX-14 is avail-
able with almost any choice of in-
terfacing elements. Buy only what
you need to interface with what you
already have.

In brief, Ferroxcube core memories
make both functional and eco-
nomic sense. Write or call for Bul-
letin M661.

Ferroxcube @

0F AMERICA
Saugerties, New York
914-246-2811

\vashington, D.C.
703-893-4900

Philadeiphia
215-927-6262

Phoenix
602-265-1792

New York Area
201 267-53888

Lfrrneapoits
£12-§33-4581

1os Angeles
213-837-1484

Dallas
214.255-0441

Boston
617-899-3i10

Chicaga
312-261-7880
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Donna Dinkler is a final inspector on one
of our series 1220 relay production lines.
The little picture below shows her doing
her job. We only called her “Mame’’ up
above because—well, we had trouble try-
ing to rhyme Donna Dinkler.

Anyway, you’ll look a long time before
you find an inspector that’s fussier than
Donna. A 1220 doesn’t measure up in
every way and ZAP! Into the reject pile.

Now this kind of painstaking inspec-
tion doesn’t speed up the production of
1220’s one single bit. But it’s the only
way to assure that the 1220’s you get
are no less than perfect.

Multiply Donna by the other inspec-
tors on the series 1220 lines and their
fussiness and you see why we occasion-
ally have sales running ahead of delivery,
So many engineers have found these
versatile, enclosed 10 amp. DPDT or

3PDT relays to be so reliable and long
Iived that we’re hard pressed at times
to keep up with the demand. The
1220 is a U/L listed relay with terminals
that can be used as solder lug, AMP
Faston 110 series quick connect or socket
plug-in that comes complete with mount-
ing bracket.

So, if you need 1220’s in quantities up
to 399, see your Guardian distributor.
If you need larger quantities order direct
from factory production. If you want
more information, send for bulletin B2.

GUARDIAN
ELECTRIC

1550 W. Carroll Avenue, Chicago, Iil. 60607
Guardian Electric Manufacturing Company,
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EXTONYZES TVPE 308 TYPE
s 209

PHASE
STANDARD

Ll SN FEATURES:

R

Accuracy  0.015°, resolution 10  micro-
degrees (10-°).

Self-calibration, self-checking by means of
fundamental bridge balancing, without the
use of an external standard.

Directly traceable to National Bureau of
Standards.

As a primary wide-band phase standard in any standard laboratories.

For accurate measurement of phase shift of an unknown network.

For calibration of phase meters, complex ratio bridges and phase sensitive equipment.
As a precision phase meter, measures phase shift between two voltages.

SPECIFICATIONS:

FREQUENCY — (ontinuous coverage from 50 cps to
10 ke with rated accuracy. 1

PHASE RANGE — Can be set for any phase angle from { UNKNOWN
0° to 360 ° with 7-digit resolution. AD-YU SHIFTER

ACCURACY — *+0.015° for 50 cps to 1 ke; *0.02° TYRE"20Y
from 1 ke to 2 ke; +0.03° from 2 ke up to 3 k¢; AD-YU
+0.04° from 3 ke up to 5 ke; * 0.07° up to 10 ke. TYPE 203

RESOLUTION — 0.00001 degree (10 micro-degrees).

MAXIMUM INPUT — 70 volts rms above 200 cps;
0.35 x signal frequency below 200 cps. Measure phase between two signals, E; and Ep with AD-YU Type 203 as

REQUIREMENT FOR INPUT SIGNAL. Percentage of Fre- null detector. Phase angle between Ey and Ep is read directly on the
quency Stability — Less than 0.14 x maximum tolerance 7digit diol of Type 209.

of phase error in degree. Waveform Distortion — Less £, OuT e
thuln 0.2% desirable; Source Impedance — 600 ohms PHASE AD-YU T AD-YU
or £ess. SHIFTER TYPE 209 TYPE 203

MAXIMUM QUTPUT SIGNALS — 50 volts above 200 cps;

decreases to 0.25 x signal frequency below 200 cps.

Measure phase shift of unknown network with accuracy better than 0.02

ELECTRONICS INC. WORLD FAMOLS

IN PHASE AND
e S O b S RN TIME MEASUREMENT.
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Looking

for a
monolithic

I/C voltage
comparator
that

drives

heavier loads?

Look
| no
® J,-'a,i‘ AL fu I'ther.

Signetics SE518* provides much more than an unusual load-driving capability. It interfaces directly with all popular logic circuits—
DTL, TTL, RTL, or any of several types of CML. For application ease and flexibility, the SE518 operates from standard logic power
supplies, and provides a strobe control. No other I/C voltage comparator offers all these advantages in one package. We'd be
happy to show you how to use it as a Schmitt Trigger, a Sense Amplifier, a Line Receiver, a Window Detector, or in dozens of
other applications. Send for our application notes and data sheet today. Write Signetics, 811 E. Arques Ave., Sunnyvale, California.

SIGNETIGS
INTEGRATED
GIRCUITS

*Just one of the Signetics product family that is also available A SUBSICIARY OF CORNING GLASS WORKS

from Sprague Electric Co. under a technology interchange agreement.

d
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E PLURIBUS

UNUM

Unitized approach to

microwave source solves

multiple system problems

Microwave system designers are
discovering a remarkable new work-
saving technique — a way to get a
lot of answers by asking just one
question. They are asking Sperry to
supply a microwave oscillator, its
solid-state power supply, and associ-
ated stalo cavities and isolators (as
required), in a single, fully-inte-
grated package.

System designers simply specify a
single voltage input and the micro-
wave output characteristics they de-
sire. Sperry does the rest,

Sperry accomplishes this by start-
ing with a fixed reflector voltage
reflex klystron. They add “instant”
temperature compensation and hook
up a solid-state power supply that
has been specially designed to match

Don't fight the interface prob-
lems inherent in microwave
source design — let Sperry
solve them for you. Put the
Sperry ““Storehouse of Knowl-
edge’" to work on your system.
It will give you predictable
source performance at pre-
dictable cost, while freeing
you to concentrate on other

aspects of the system desig!

il

DIVISION OF
SPERRY RAND
CORPORATION

the characteristics of the tube. Next
the required stalos and isolators are
added, and the entire microwave
source is packaged as a unit.

With the proper mix of solid-state
and tube techniques, Sperry is able
to produce desirable secondary
characteristics—such as outstanding
frequency stability, low FM noise
level and precise RFI control — that
are beyond the reach of either tech-
nology alone.

Lcarn how Sperry’s unitized ap-
proach to microwave sources can
simplify your design problem. For
your free copy of a new technical
paper on the subject, contact your
Cain & Co. man or write Sperry,
Gainesville, Florida,

SPERRY ELECTRONIC TUBE DIVISION, Gainesville, Fla.

National Representatives: Cain & Co., Los An
228-2433; Eastchester, 337-3445; Philadelphia, 82

geles, 783-4700; Boston, 665-8600; -Arlington Heights, 253-3578;—Dallas, 369-2897; Dayton,
8-3861; San Francisco, 948-6533; Syracuse, 437-2933; Washington, 296-8265; South Amboy,

727-1900; Huntsville, 859-3410; Orlando, 422-3460; Montreal, 844-0089.
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Navy faces battle
over FDL program

NASA cancels
advanced Surveyor

Comsat proceeds
with Intelsat 2

Air Force demand
for fixed prices
irks computer firms

Electronics | December 12, 1966

Washington Newsletter

December 12, 1966

Despite powerful opposition from merchant ship operators and shipyard
builders, the Navy expects to win its battle for the billion-dollar Fast
Deployment Logistics ships program when Congress convenes in January.
Instead of the highly automated floating warehouses that would form the
FDL fleet, its opponents want 100 ships subsidized by the N avy that
could be used in peacetime or adapted to military use when needed.

Builders of conventional shipyards are backing the merchant ship lobby
because they’ve been shut out of bidding for the construction of the coun-
try’s first fully automated shipyard. Only aerospace firms with shipbuilding
operations have the systems design and engineering capability needed. In
the running for the automated shipyard contract are the Lockheed Ship-
building and Construction Co., a subsidiary of the Lockheed Aircraft
Corp.; Litton Industries, Inc. and the General Dynamics Corp.

The National Aeronautics and Space Administration has decided not to
build the second model of the Surveyor spacecraft. It had planned to
buy three of the heavier, more complex lunar soft landers from the
Hughes Aircraft Co. at a total cost of $150 million. However, the ad-
vanced versions have been looking less desirable in recent months
because they couldnt have been launched early enough to provide
lunar surface information for the Apollo program—their primary mis-
sion requirement.

Comsat will launch its second Intelsat 2 satellite on Jan. 11 now that it
knows for sure why the first satellite failed to go into proper orbit over
the Pacific Ocean. Ground tests confirm that the apogee engine was ex-
posed to colder temperatures than it was designed for [Electronics, Nov.
14, p. 74] so it shut off prematurely.

For the January launch, also over the Pacific, Hughes Aircraft Co., the
builder, will insulate the motor. If Comsat succeeds in achieving a syn-
chronous orbit, a third Intelsat 2 satellite will be launched over the At-
lantic Ocean three weeks later to give Comsat a worldwide network.

Meanwhile, the Communications Satellite Corp. will make money from
the first Intelsat 2 (called Lani Bird) even with its nonsynchronous ellip-
tical orbit. Eight-hour a day commercial service began on Dec. 2 between
Hawaii and San Francisco. More than 40 of its 240 circuits have been
leased, 10 by the Defense Department, so Comsat should earn from
$75,000 to $100,000 a month with Lani Bird.

Computer companies are bristling at a demand by the Air Force that they
quote firm prices over a 214 year period on 134 electronic data processing
systems. Some companies, including the International Business Machines
Corp., may decline to submit bids.

The Air Force won’t guarantee that it will use or accept the systems
and the companies consider this a one-sided deal. An added source of
irritation to many of the 15 computer makers invited to bid on the
giant order is that the Air Force waited until Nov. 25, only five days
before the original deadline for bids, to spring its suprise request. The
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Avionics systems
being weighed
for new VTOL

NASA announces
space lab launch
for 1968

Addenda

74

Washington Newsletter

deadline for the pricing portion of the proposal has been extended one
month to Dec. 30.

The systems are being sought for the second phase of the Air Force’s
Base Level Automation Standardization program. Despite the rumblings
from the computer makers, the Air Force says it is studying the feasibility
and desirability of continuing to seek firm prices on future data-process-
ing-systems orders.

Two integrated avionics systems are likely candidates for the supersonic
fighter bomber with vertical takeoff and landing capability under joint
United States-German development. They are the Mark-2 system now
being developed by North American Aviation, Inc. and the Integrated
Light Attack Avionics System (Ilaas) developed by the Sperry Rand Corp.

The Republic Aviation division of Fairchild Hiller Corp. and the Ger-
man combine of Entwicklungspring-Sud are to conduct a prototype defini-
tion on the VTOL. Early in 1968, a decision on whether or not to produce
prototypes for testing will be made.

The National Aeronautics and Space Administration isn’t letting the
refusal of the White House to provide funds stop it from putting up
a manned orbiting space station. The agency has announced plans for
a 1968 launch of a station using hardware left over from the Apollo
moon program.

NASA will orbit equipment for the station over a period of several
months. First, it will use the top stage of a Saturn rocket as a work-
shop for astronauts [Electronics, Nov. 14, p. 73]. After they've con-
ducted experiments, the astronauts will be returned to earth and 