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Combining transmitters automatically: page 87
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controlled rectifier, page 53
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INDUCTOR
HIGH{ plus

HIGHEST STABILITY

For almost a third of a century UTC has pioneered in
the development of transformers, electric wave filters,
high Q coils, magamps and similar iron core components.
Highest engineering talent plus the most complete facili-
ties for research and testing has made UTC the leading
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The HVV Variductors have been
designed to emphasize extremely
high stability with temperature,
level, shock and vibration commen-
surate with the highest obtainable
Q. They are ideal for precise match-
ing to other components such as
capacitors with standard 10% toler-
ance. Units are provided with a ver-
nier adjustment variation of +10%
through 900° rotation of adjustment
screw on top of case. Setting is
positive. There are 12 units in the
stock line with mean inductances
ranging from .006 Hy to 150 Hys.
Specific mean inductances other
than stock items are available on
special order. Manufactured and
guaranteed to MIL-T-27B, MIL type
TFARX20YY. Drawn metal case: 1%5”
long, 25/32" wide, 1-7/32” high
(including adjustment screw); weight:
2 ounces. Effective Q over a wide
frequency range and variation of in-
ductance with applied AC voltage
are illustrated for a typical unit.
Patent pending.

supplier in the industry for both stock and custom built
components. UTC Variductors (stock variable inductors)
have served as a simple solution to tuned circuit for
almost 20 years . . . for oscillators, equalizers, filters,
tuned radio circuits, etc.

AVC YARIDUCTOR”

EDMETICALR V

WIDE
RANGE

HVC units are usable over a wide
frequency range and have high sta-
bility with temperature and voltage
change. Nominal inductance values
of 12 stock units in series range
from .006 Hy to 150 Hys. The varia-
ble inductance range of each unit
is +200%, —70% of nominal
value through 900° rotation of ad-
justing screw on top of case. Setting
is positive. Case size and weight is
the same as HVV. U.S. Patent No.
2,879,489,

TVE VARIDUYETOR ™

TVC Variductors are identical to the HVC units, but provide
taps at 30% and 50% of total turns. Different taps are available
on special order. U.S. Patent No. 2,879,489.
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Wie arrnoyeror™
COMMERCIAL GRADE

Nominal inductance values of 22 stock items
in this series range from .0085 Hy to 130 Hys.
Mean inductance may be varied +85%,

45% through 600° rotation of adjustment
screw in side of case. Rugged die cast case:
1-7/16” Hhigh;

1-11/13” long, 1%~
weight 5% ounces.

wide,

Write for catalog of over
1,200 UTC HIGH RELIABILITY
STOCK ITEMS
IMMEDIATELY AVAILABLE
from your local distributor.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.

!

I

I

! - -

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

: EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLE : “ARLAB”
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New plug-ins for the solid state hp 5245L Electronic The basic 5245L Counter offers a maximum counting
Counter for new measuring capabilities. Lets you easily rate of 50 mc with 8-digit resolution. And all these fea-
expand the usefulness of the 5245L by adding a plug- tures are delivered with the counter, for $3250:

in when you need it.

32481 ELECTROMC COUNTER

oc BENBITIVITY (VOLTS RuB)
s

NEW: hp 5254A Frequency Converter, $825, extends meas- Time base stability better than 3/10°/day
urement range to 2500 mc Display storage for continuous display
hp 5264A Preset Unit, $650, measures N x frequen- Sample rate, independent of gate time, adjustable
cy, period, ratio, time N events, divides input by N; 0.1to 5 sec
N can be 1 to 100,000 Close-spaced Nixie tubes for easy reading
hp 5265A DVM Plug-in, $575, six-digit measurement Poislino BERNEREL Sor sysioms, recorders
of dc, 10, 100 or 1000 voits full scale, accuracy Remote programming capability
0.1% of reading Automatic decimal point, units indication

Plug-in circuitry for easy maintenance

Other plug-ins: Compact modular cabinet only 514" high
5253B Frequency Converter to 500 mc, $500
5261A Video Amplifier for 1 mv rms sensitivity, $325

5262A Time Interval Unit, 1usec to 108 sec, $300 Data subject to change without notice. Prices f.0.b. factory.

Cair your Hewlett-Packard field engineer for details and a
demonstration. Or write Hewlsegts-F;ac;:ggrdE Compagi{. FI:alc; A(I’to, HEWI—ETT
California 94304, Tel. (415) - ; Europe: oute des

Acacias, Geneva; Canada: 8270 Mayrand Street, Montreal. PACKARD

An extra measure of quality

9285
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Internal Preemphasis

Internal 1 KC Mod-
ulating Oscillator
Peak Reading
Output Meter

Self-Checking
Switchable Matrix
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The FM Stereo Modulator Type 219-A is designed
to provide a multiplex output signal in accordance with
FCC Docket 13506 when fed with Left (L) and Right
(R) audio stereo channel inputs and/or subsidiary com-
munications FM sub-carriers (SCA). The output of the
modulator may be switched to provide either (L + R),
(L —R), 19 KC pilot carrier, 38 KC residual carrier or
the complete multiplex signal which can then be used to
modulate a suitable FM Signal Generator. When used
with the BRC Type 202-H, no external audio oscillator
or other equipment is required.

A peak reading metering system, calibrated in % of
system deviation, is provided for setting and monitor-
ing the levels of the individual sub-carriers. The in-
ternal matrix may be switched from the normal condi-
tion to provide either (L+R) or (L—R) null for check-
ing the matrix in the receiver under test. The modulator
is completely self-contained and housed in a single cabi-
net which may be adapted for standard rack mounting.

BOONTON RADIO
COMPANY B

A Division of Hewlett-Packard Company

GREEN POND ROAD, ROCKAWAY, NEW JERSEY
Tel. 627-6400 (Area Code 201) TWX: 201-627-3912 Cable Address: Boonraco

2 Circle 2 on reader service card

INPUT CHARACTERISTICS

LEFT (L) & RIGHT (R) INPUTS

Frequency Range: 50 cps — 15 KC

Level: 1.7 %= 0.3 volts rms*®

*For 90% peak multiplex output with

either a Left (L) or Right (R) input

Preemphasis: 75 usec preemphasis

switchable in or out of circuit

SUBSIDIARY COMMUNICATIONS

(SCA) INPU

Frequency range 20 — 75 KC

Level: 1.0 volt rms=*

*For approx. 10% peak muitiplex output
MODULATING OSCILLATOR
CHARACTERISTICS

Osc Frequency: 1 KC

Osc Output: Switchable into either

(L) or (R) input

SPECIFICATIONS

OUTPUT CHARACTERISTICS
Levef: 0 — 7.5 volts peak®
“Muitiplex output
Residual Hum & Noise: > 60 db be-
low 100% output
Crosstalk®: > 40 db below 100%

output

*(L—R) Into (L+4+R)

METERING

Range: 0 — 10%* (19 KC and 38 KC

only); 0 — 100%*

*Mulitiplex output; output adjustable 0—
7.5 volts peak for 100%

Output Modes: Switchable for (L +
R), (L — R), 19 KC pilot carrier,
38 KC residual carrier, or muiti-
plex signal

PILOT CARRIER

Frequency: 19 KC

Accuracy: * 0.01%

MONAURAL (L + R)

Fidelity: 50 cps — 15 KC = 1 db*

*= 0.2 db and =+ 1,5° relative to (L — R)

DOUBLE SIDEBAND SUPPRESSED

CARRIER (L — R)

Frequency: 38 KC

Fidelity: 50 cps — 15 KC = 1 db*

*=+ 0.2 db and = 1.5° relative to (L + R)

SUBSIDIARY COMMUNICATIONS (SCA)

Fidelity: 20 — 75 KC £ 0.5 db

OSCILLOSCOPE SYNC SiGNAL
Frequency: 19 KC
Output Level: 0.5 voits rms

Price $975.00; f.0.8., Rockaway, N. J.
T TR e
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Detroit’s top secret: numerical control of milling
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Technical articles
. Design

Light-activated switch

It expands uses of the silicon-controlled rectifier by
eliminating coupling and feedback problems

E. Keith Howell, General Electric Co.

Resistors improve while they shrink

A survey of what'’s new in discrete resistors,
comparing performance and manufacture
Charles L. Wellard, American Components, Inc.

Ultrasonic approach to data storage

Ferroacoustic storage based on the delay-line
principle looks practical

J. W. Gratian and R. W. Freytag, General Dynamics

Radar-tracking accuracy increased

Microwave refractometer measures compensation
needed to correct for effect of the medium

C. H. Stewart and G. J. Vincent, ITT

Designer’'s Casebook

Combined feedback stabilizes amplifier; gate
circuit eliminates pedestal effects; temperature
sensor for strain-gage transducer; unijunction
pulse generator

Il. Application

Boredom-proof inspectors

Electronic techniques to work alongside
numerically controlled machine tools
Edward V. Cordes, Jr., Warner & Swasey Co.

Foreign broadcasts get a stronger voice
Radio Free Europe feeds the output from two
high-power transmitters into a single antenna
Earl L. Chubbuck, Jr., Radio Free Europe

Designing log-periodic antennas

A graphic technique establishes gain and
beamwidth for a useful new antenna

George J. Monser, Sylvania Electric Products Co.
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Readers Comment

Buzzes and birdies

The Tanner “tv set counter” [Elec-
tronics Review, Apr. 20, p. 27] is
clever and appears to fill a need.
But, let’s not overlook that it relies
upon something we ought to get
rid of—the radiation of interfer-
ence-producing signals from re-
ceivers.

It seems to be difficult enough to
encourage “‘clean” design in these
consumer products. It would be un-
fortunate if the clamor for more
sophisticated audience measure-
ment were to scuttle future efforts
to get rid of the “buzzes and
birdies” cluttering broadcast and
shortwave reception,

Ralph F. Patterson
Somerset, N.J.

Technical meetings

Your preview issue of the IEEE
Convention [Mar. 13] is a bit be-
wildering. In your editorial [p. 5]
you assert that both the technical
papers and the exhibits “are not
worth the effort.” Then you con-
clude on the same page that “the
electronics industry needs the
event” and that “the advantages

outweigh its shortcomings.”

I suppose that the apparent non-
sequitur isn’t really as bewildering
as it seems at first glance. Tech-
nical meetings have been panned
roundly in the past few years in the
technical press for their shortcom-
ings. But I have yet to see anyone
get to the heart of the matter; that
is, the real goals of these meetings.

Possibly the professional soci-
eties themselves are at fault for bill-
ing their symposia as the “latest
look at state-of-the-art develop-
ments.” When the meeting’s tech-
nical program and exhibits fall
short of this high aim, as they al-
most invariably must, then the
critics scream about their worth-
lessness.

If, as you conclude, the advan-
tages of the big electronics meet-
ings outweigh their shortcomings,
isn’t this because they are meeting
some honest-to-goodness profes-
sional needs? The average attendee
doesn’t really come to hear esoteric
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Now from Sprague!

AN INDUSTRY FIRST!

GUARANTEED TRUE
JOPPING SPEED

SPAT SILICON TRANSISTORS

2N3317, 2N3318, 2N3319
ARE A LONG LEAP AHEAD!
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Check the superiority of SPAT® 2N3317 Series Transistors
in this comparison of ts in chopper circuitry!
TYPE t: (typ.) ts (max.)
SPRAGUE 2N3317 SERIES 150 250
Competitive Epitaxial 900 Not Specified
Competitive Planar 1000 Not Specified
Competitive Alloy j 1500 Not Specified

For complete technical data, write to: TECHNICAL LITERATURE SERVICE,
SPRAGUE ELECTRIC COMPANY, 35 MARSHALL ST., NORTH ADAMS, MASS.

SPRAGUE COMPONENTS

SPRAGUE

TRANSISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS

CAPACITORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES

MICROCIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

45T ‘Sprague’ and ‘()" are registered trademarks of the Sprague Electric Co,
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New from Sprague!

FILMITE" ‘K’
POLYCARBONATE FILM
CAPACITORS

COMPARE!

The tubular polycarbonate film
capacitor and the rectangular
oil-impregnated paper
capacitor are both rated
10 pF, 100 VAC, 400 cycles.

® More than 13 times smaller than
paper capacitors of equivalent rating.

¢ Unusually high capacitance stabil-
ity over entire temperature range.

® [ow dissipation factor — extremely
desirable where high current capabil-
ities are required.

® TLow dielectric absorption over a
broad frequency/temperature spectrum,
e Extremely high insulation resistance
— superior to many commonly-used
film dielectrics.

e Capacitance tolerances to +0.25%.
e For critical applications such as
tuned circuits, analog computers, digi-
tal circuits, etc.

For complete technical data, write for
Engineering Bulletins 2700 and 2705 to
Technical Literature Service, Sprague
Electric Company, 35 Marshall Street,
North Adams, Massachusetts,

ASC-4125RY

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ' (2)° are reg: of the S Etectric Co.

6 Circle 6 on reader service card

state-of-the-art technical papers
that are over his head anyway.
Nor does he want to view company
exhibits that are only remotely re-
lated to his real engineering prob-
lems.

What I am suggesting is that de-
spite the few protests to the con-
trary, these meetings are worth-
while. Like everything else of the
kind, they are valuable to the indi-
vidual engineer only insofar as he
plans his participation discrimi-

natingly.
Some improvements in paper se-
lection, presentation techniques,

and discussion procedures are in
order. But let’s be very careful that
we don’t throw away the baby with
the bath water.

Roger M. D’Aprix
Utica, N. Y.

Waveguide

Here at Litchfield we have been
working to establish the design and
performance factors for a three-
pitched femto waveguide. We are

@
A

a_
@ ]

trying to establish the relationship
between the circular cylinders at
left and the rectangular-prism res-
onant cavity. So far we have had
flat response through the top cylin-
der and low-pass response towards
the bottom cylinder. The mode lat-
tice has been difficult to establish
for the left center cylinder, al-
though it looks better than a Mor-
eno cross guide coupler. Even and
odd-mode impedance of parallel
slab line has given us trouble.
Where can I find data that will
establish the susceptance of sym-
metrical irises?

Fred Standish
Litchfield, Conn.
= Try pulling a few more legs:

Storage tube

Your March 13 issue contains an
item entitled Storage Tube Holds
Television Image [p. 83]. It de-
scribes a highly sensitive camera

tube developed at the Imperial Col-
lege of Science and Technology,
London. Your readers may be in-
terested to learn that this tube, in
construction and performance, ap-
pears to be very similar to the Wes-
tinghouse magnetically focused
SEC vidicon, WX-5419. Both tubes
use a target consisting of a porous
layer of potassium chloride. This
type of target makes possible the
outstanding performance charac-
teristics claimed for these tubes.

The low-density potassium chlo-
ride target used in this Westing-
house tube was described in detail
by G. W. Goetze and A. H. Boerio
at the IEEE Electron Devices meet-
ing at Washington, D. C., on Octo-
ber 31, 1963. This talk was reported
in Electronics, Nov. 1, 1963, p. 17
and Nov. 8, 1963, p. 10.

The storage properties of a low-
density potassium chloride layer
were first described by G. W.
Goetze at the Second Symposium
on Photo-Electronic Image Devices
held at Imperial College, London,
in September, 1961. Development
of the target was carried out at
the Westinghouse Research &
Development Center under a con-
tract with the Aeronautical Systems
Division of Wright-Patterson Air
Force Base, Ohio (Technical Docu-
mentary Report No. ASD-TDR-63-
84, Jan. 1963).

G.W. Goetze
Research & Development Center
Westinghouse Electric Corp.
Pittsburgh

Voltage-variable capacitors

I have just read the lead article in
the April 6 issue of Electronics. I
am dismayed.
Under the table on p. 49 you
mention only three manufacturers
of voltage-variable capacitors. You
have omitted Eastron Corp.
For the record, Eastron is the
third oldest manufacturer of volt-
age-variable capacitors, being pre-
ceded only by PSI (TRW Electron-
ics) and Philco. Our manufacturing
volume as well as our length of
experience in this product area ex-
ceeds that of Crystalonics and
Texas Instruments.
William E. Slusher
President

Eastron Corp.

Haverhill, Mass.
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Remember the fragile whisker so easily burned out?
The cavity where, in time, contaminants were sure to
degrade reverse characteristics eventually ? The delicate
construction that was likely to fail under thermal and
mechanical stress? The limited service life even

under the best of conditions?

Never again.

Unitrodes have changed all that with an entirely new
approach to diode design. The silicon wafer is high-
temperature bonded directly between the terminal pins,
and a hard glass sleeve is fused to al// exposed silicon.
Result: a void-free junction that can’t be contaminated.
Broad current-carrying surfaces that can withstand 10 watt
power overloads — continuously — with no after-effect.

A one-piece unit indifferent to shock, vibration,

REMEMBER?

acceleration . . . unperturbed by thermal shock
or cycling from —195°C to +300°C.
And this small: -

Naturally you'd expect performance like this to cost a

bit more, and it does. Mainly because of rigid manufacturing
standards and because every Unitrode® diode is 100% final
tested. But if you're working in high reliability, you owe it to
yourself to watch your Unitrode representative's 15-minute
demonstration. We'd be happy to send him around with our
entire line of diffused 3 ampere silicon diodes, fast switching
rectifiers, 3 watt zeners, high voltage stacks and bridge
assemblies. We never cease to be amazed ourselves. Write
orcall ... UNITRODE TRANSISTOR PRODUCTS, INC.,

214 Calvary Street, Waltham, Massachusetts

02154, Tel: (617) 899-8988 TWX: (617) 894-9876.

s UNITRODE

Electronics | May 4, 1964
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People

CONSIDERING VAPOR COOLING ? B
SELECT ONE OF MACHLETT'S Choh Hsien Li was named to the

new post of associate director of
4 BASIC SYSTEMS research at the Honeywell Research
o:8)0 Center in Hop-

kins, Minn. Li is
a native of Can-
ton, China, one
of 11 children of
HEAT EXCHANGER a brick manu-
facturer and his

\/ wife whose for-

mal educations
totaled three
years. After graduating from South-
FUNNEL T west Associated University in Can-
ORENEDRIORAIR — EXHAUST COUPLING ton, he rebuilt a steel rolling mill
near Hong Kong. While he was
visiting a brother in California in
— 1948, Communists seized the mill
P e ke and executed his partner. Li stayed
in the U.S., earning master’s and
doctor’s degrees in metallurgy at the
University of California at Berke-
TUBE ley. At the Honeywell Corp. since
1954, Mr. Li, 42 years old, is a lead-
ing researcher in translating dislo-
cation theory—changes in crystal
propertie; resulting from stress—
into practical products. Using this
A i e A BIHILON theorl))z, he hasp improved theg per-
ANTI ELECTROLYTIC ’ formance of Honeywell’s silicon
TARGET fu” 5 transistors by modifying the etch-

INSULATING TUBING -+ ing and polishing processes to pre-
ORI vent damage to the delicate wafers.

DRAIN \‘]- B S R A
- WATER IN

H COUPLING
N\

A

PRESSURE EQUALIZATION

RESERVOIR | 7 ELscrmCAL\\
' CONTROLS

12”7 MINIMUM

SOLENOID l
VALVE WATER
LEVEL
CONTROL

-

%e et

WATER LEVEL 1

INSULATORS

Joseph A. Chambers will succeed
William S. Wheeler as vice presi-
dent and general manager of the
Military  Elec-
tronics Division

From 50kW to 500kW, Machiett offers four basic Vapor Cooling Systems
for cooling high power electron tubes:

of Motorola,
SYSTEM TYPICAL APPLICATION inc- i Wheeleé
Vapor-Up (shown above)............ General Broadcast (HF) t(:lstheeer‘)ne\r\l/amoest
Vapor-Down. .. .. ... ... ........... General & SSB Communications (HF) f ; f 2
Boiler Condenser. .. ................ Industrial 3 tVlcfe p eS‘:'
IteeTal e R S Special Service. Particularly suited to VHF. s Tl Ty

ernment - in-

System advantages include: 200-300% greater anode dissipation as compared to forced-air dustry relations. ok .
cooling; 10-20% greater anode dissipation over conventional water cooling; extremely large C;hambers has been wit Motor9 2
overload protection for anode; stable, quiet cooling ; low water consumption; low operating costs. | S€€ 1951, most recently as vice
Each of the above four systems is highly adaptable to a wide range of applications. Consider | President and manager of the
the advantages of each system—outlined in “Vapor Cooling,” obtained by writing to | vvestern Center facility. Chambers
The Machlett Laboratories, Inc., Springdale, Conn., an affiliate of Raytheon Company. plans to continue Motoro_le'l & pollcy
of concentrating its activities in the

peaceful uses of space and in tac-
tical warfare, both of which are
less subject to cutbacks than the

ELECTROM TUBE SPECIALIST strategic weapons business.
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No more checking needed — that “last’”’ glance
is for satisfaction. A 125V PNP complement did
the trick — it eliminated one stage . . . reduced
the size and power just enough.

” o

MAXIMUM VOLTAGES | I ,_ h, voisan| 1« MAXIMUM VOLTAGES| I ., e Ve (sam) [ ¢,
Max. Max.
10-46 | BV | BV, [ BV, [@25°C| Min | Max.| @1, | max. | Typ. TO46 | BV, | BV | BV, |@25°C | Min. | Max. | @ ., | Max. | Typ.
Case (Volts) | (Volts){Voits)| (.A) {ma) {Valts} | (MC) Case {Volts) | (Volts)|{Velts)| (uA) {mA) (Volts) | {MC)
NPN | 2N2518 125 80 8 005 40 100 5} 0.5 175 NPN 2N2460 100 60 8 .002 70 130 5 0.3 200
PNP 2N2599 | —125 | —80 | —7 | —.025 40 100 | —5 —0.5 90 PNP 2N2591 —100 | —60 | —7 —.025 70 135 —5 —0.4 100
NPN 2N2519 125 80 8 -005 80 200 2 0.5 200 NPN 2N2461 100 60 8 .002 120 180 5 0.3 225
PNP 2N2600 | —125 | —80 § —7 | —.025 80 | 200 | —5 —0.5 120 PNP 2N2592 | —100 | —60 | —7 —.025 115 200 ) —0.4 125
NPN | 2N2459 100 60 8 .002 40 80 5} 0.3 175 NPN 2N2462 100 60 8 .002 170 230 ) 0.3 250
PNP 2N2590 | —100 | —60 |} —7 | —.025 40 80 | —5 —0.4 75 PNP 2N2593 | —100 | —60 | —7 —.025 160 | 275 =5 —0.4 150

Thorough evaluation leads to a good decision. Many problems involving high voltage comple-
mentary transistors can be answered with the type numbers listed above — they represent the industry’s
largest high voltage line of complementary planar transistors. In fact, Sperry Semiconductor
produces the industry’s first full line of PNP/NPN Complementary Silicon Planar Transistors. Notice
the close matching characteristics — we make them that way (not just pick a PNP that is close to an
NPN). This is another example of Sperry’s leadership of PNP low level silicon planar transistors.
Our record of reliability is important — it validates our credentials for the future. Question them,
inspect them, use them — they can help on your military projects and in your in-
dustrial control work. Whether you need volume production or personal attention
in custom engineering — contact Sperry Semiconductor. [ ] Eastern Regional Office:
69 Hickory Drive, Waltham, Massachusetts; Midwest Regional Office: 3555 West
Peterson Avenue, Chicago 45, Illinois; Western Regional Office: 1680 North Vine
Street, Hollywood 28, Calif. Sales Representatives: Orbit Electronics, 250 Carroll Street,
Fort Worth, Texas; Perrott Associates, Incorporated, 2321 East South Street, Orlando, g,‘,\é;?alyogAgg
Fla. [ Keep in touch — with SPERRY SEMICONDUCTOR, Norwalk, Connecticut. #CORPORATION
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from Sprague, of course!

SILICON
PLANAR
EPITAXIAL
TRANSISTORS

Conforming to
ALL requirements of

MIL-S-19500/ 251A(EL)

IN2219

and
MIL-$-19500255A(EL)

IN222

T0-18 CASE

T0-5 CASE

For complete technical data, write to:
TECHNICAL LITERATURE SERVICE
SPRAGUE ELECTRIC COMPANY,
35 MARSHALL ST.

NORTH ADAMS, MASS.

43T-4128

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ‘(2" are registered trademarks of the Sprague Etectric Co.

10 Circle 10 on reader service card

Meetings

EIA Workshop on Maintainability, EIA;
Sheraton-Jefferson Hotel, St. Louis,
Mo., May 5-7.

Electronic Components Conference,
EIA, IEEE; The Marriott Twin Bridges
Motor Hotel, Wash., D.C., May 5-7.

Aerospace Electronics Annual
Conference, PTG-ANE, Dayton Section
of IEEE; Biltmore Hotel, Dayton, Ohio,
May 11-13.

Electronic Parts Distributors Show,
Electronic Industry Show Corp.; Conrad
Hilton Hotel, Chicago, May 18-20.

PTG-MITT International Symposium,
|EEE; International Hotel, J.F.K.
Iinternational Airport, New York, N.Y,,
May 19-21.

Organic Solid State Annual Symposium,
Franklin Institute Labs; Philadelphia,
Pa., May 25.

Tenth Annual Radar Symposium, Army,
Navy, Air Force, University of Michigan
Inst. of Science and Technology; Fort
Monmouth, N.J., May 26-28.

Analysis Instrumentation Symposium,
ISA; Sheraton Palace Hotel, San
Francisco, Calif., June 1-3.

Reliability Training Course, ARINC
Research Corp.; Statler Hilton Hotel,
Washington, D.C., June 1-5.

Electromagnetic Windows Symposium,
The Antenna Lab., Dept. of Electrical
Engineering, Ohio State Univ,, in
conjunction with US Air Force; Ohio
State Univ., Columbus, Ohio, June 2-3.

Telemetering National Conference,
AlAA; Biltmore Hotel, Los Angeles,
Calif., June 2-4,

Conference on Precision
Electromagnetic Measurements, NBS,
Radio Stds. Lab., IEEE PTG-IM, Inter.
Scientific Radio Union, US Commission
on Radio Measurements and
Standards; NBS Boulder Laboratories,
Boulder, Colo., June 23-25.

Fifth Joint Automatic Control
Conference, Amer. Inst. Chemical Eng.,
ISA, IEEE; Stanford University,
Stanford, Cal., June 26-28.

Conference of Vacuum Metallurgy,
Vacuum Metallurgy Div., American
Vacuum Society; Barbazon Plaza Hotel,
New York, N.Y., June 29-30.

Rochester Conference on Data
Acquisition and Processing in Medicine
and Biology, U. of Rochester; U of R
Whipple Auditorium, Rochester, N. Y.,
July 13-15.

Special Technical Conference on
Nuclear Radiation Effects, IEEE PTG-NS,
Radiation Effects Committee; University
of Washington, Seattle, Wash.,

July 20-24.

Special Program on Language Data
Processing, Harvard, Div. of
Engineering and Applied Physics;
Harvard Summer School, Cambrige,
Mass., Aug. 10-21.

UAIDE Annual Meeting, Users of . .
Information Display Equipment;
International Hotel, Sepulveda and
Century Blvds, Los Angeles, Cal.,
Aug. 12-14.

Symposium on Ultra Low Frequency
Electromagnetic Fields, NBS Central
Radio Propagation Lab. and National
Center of Atmospheric Research;
Boulder Laboratories, Boulder,
Colorado, Aug. 17-20.

Call for papers

American Documentation Institute
Annual Meeting, American Docu-
mentation Institute; Sheraton Hotel,
Philadelphia, Pa., October 5-8.
May 15 is deadline for submitting
abstracts to Benjamin F. Cheyd-
leur, Technical Sessions Chairman,
Philco Corp., Willow Grove, Pa.
19090. Topics include: symboliza-
tion and transformation of informa-
tion; information-seeking behavior;
information in decision procedures,
analysis, correlation, and indexing;
document media, storage, and
display; memory organization and
search; information sciences; goals
in education; information centers
and networks.

National Communications Sympo-
sium, PTG on Communications
Technology, IEEE; Utica, New
York, October 5-7. Deadline is June
1 for submitting five copies of both
a 100 word abstract and 500 word
summary together with author’s
name, position title, company affili-
ation, and brief biography to Joseph
L. Ryerson, Technical Program
Chairman, Director of Communica-
tions (EMC), Rome Air Develop-
ment Center, Griffiss Air Force
Base, N. Y. Topics include com-
munications subjects in the areas
of systems, equipments, techniques
and associated fields.
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Machine-wired backplanes for “Burroughs” Computers now
use hook-up wire insulated with “Kynar,* Pennsalt vinylidene
fluoride resin. Why “Kynar”? No cold flow or cut-through when
wire is pulled tight around sharp corners. “Kynar” is tough
... withstands tension of machine application to backplane.
Has U.L. approval for “Burroughs” B-5000 computer operation.
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Each ““Burroughs'® backplane is checked visuaily, tested electronicatly. Machine wrapping with Gardner-
Denver ‘“*Wire-Wrap''t drastically reduces incidence of error; concentrates 100,000 circuits in same
space that formerly allowed only 10,000 circuits. 1“Wire-Wrap” is a Registered trademark of Gardner-Denver Company,

For more data on “Kynar’...sources of hook-up wire insulated
with “Kynar,” write Plastics Department, Pennsalt Chemicals
Corporation, Three Penn Center, Philadelphia, Pa. 19102.

“Butroughs” is a Registered trademark of Burroughs Corporation.

Kynar...a fluoroplastic that’s tough! gﬁ:':ls::l:

*Kynar’’ is a Registered trademark of Pennsalt Chemicals Corporation.
ESTABLISHED 1850
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(ADVERTISEMENT)

An urgent message to
all users of airfreight:

There exists in the airfreight industry a situation
that is important to you if the present low-cost air-
freight service you are now receiving is important to
you.

Low-cost airfreight service came into existence
when The Flying Tiger Line Inc., and other all-cargo
carriers first started scheduled operations. I quote
as authority for that statement, Mr. Marion Sadler,
President of American Airlines, Inc. He stated in a
press release on March 19, 1964, “The new compa-
nies (including The Flying Tiger Line Inc.) started
scheduled operations in 1947 with reductions of as
much as 509 from the existing rates of the combi-
nation airlines. The combination carriers quickly
met the new rates and in some cases went below
them.”

Freeze Out

He goes on to say that the all-cargo carriers
charged “rate war,” which is true because the com-
bination carriers did not just go below the all-cargo
carriers on some rates but almost all of them. This
is not a new story in the free enterprise system. Big
companies always try to freeze out little companies
with price squeezes so they can later have the mar-
ket to themselves and charge the public what they
please. This is why our statutes are loaded with
anti-trust and monopoly laws.

As Mr. Sadler goes on to say in his press release,
the Civil Aeronautics Board did agree that there
was a rate war and proceeded to set minimum rates
for airfreight so the big carriers could not force the
new carriers out of business while they were strug-
gling to establish a new industry providing low-cost,
volume airfreight.

This battle to eliminate us has continued on
through the years and today is reaching new heights.

When the all-cargo carriers petitioned the Civil
Aeronautics Board for certification, we predicted an
annual volume of one billion ton miles of airfreight
within the domestic United States. This has been
achieved, adding together all the common carriage
and contract tonnage moving today.

Service War

We have the case of a successful industry but no
successful participants. The reason is the market is
being supersaturated with excess competition. As a
result, the volume of business is so divided up that
all carriers are losing heavily.

Having failed to eliminate the all-cargo carriers
by a rate war, the combination carriers are now en-

12

gaged in a service war. If the same amount of com-
petition that is being applied today in the airfreight
field on the transcontinental market were applied
to the passenger market, we would have almost 60
trunk carriers operating between the East and West
Coast. It takes no imagination to see what chaos
would result from this kind of situation. All of the
carriers would be in trouble and would be shouting
to the Government to reduce the excessive amount
of competition so that some carriers could survive.

This is the condition that Flying Tigers finds it-
self in today. The combination carriers are pouring
on this excessive amount of ‘competition at great
losses to themselves, but they have passenger reve-
nues to offset these losses. The Chairman of the
Civil Aeronautics Board, Mr. Alan S. Boyd, said in
a speech on February 14, 1964, “The Big Four
(American Airlines, Inc., United Air Lines, Inc.,
Trans World Airlines, Inc., Eastern Air Lines, Inc.)
lost more than 20 million dollars during the year
ending September 30, 1963 — a loss emanating from
revenues of 41 million dollars in all-cargo opera-
tions.” Later, in the same speech he said, “Equally,
however, we do not propose to ignore the losses in-
curred as a result [of all-cargo operations] which
are now being paid for by the passenger.”

Campaign of Attrition

So, while the combination carriers are suffering
great losses providing this superfluous space, they
are dividing the market up into such small bits that
the all-cargo carriers are also taking heavy losses.
By this kind of attrition, they hope and expect to
be rid of us shortly. This can be attested to by an-
other of Mr. Sadler’s replies to a question as to what
would happen to the all-cargo carriers if this situ-
ation continues. He said, “I guess they’ll go out of
business.” This remark was quoted in the Aviation
Daily of March 20, 1964, and in Aviation Week
magazine, issue of March 30, 1964, page 26.

We realize that ordinarily you couldn’t care less
whether Flying Tigers goes out of business. You are
not our keepers. But if we and the other all-cargo
carriers should be forced to withdraw from competi-
tion, you may draw your own picture about where
you will stand. We will give you a few brush marks
for your picture:

A Wave Good-bye
1) The Civil Aeronautics Board cannot force the

combination carriers to fly all-cargo equipment on
any of their routes. These carriers add stations and
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(ADVERTISEMENT)

drop stations receiving all-cargo service at their own
pleasure, without even asking the Civil Aeronautics
Board. One case in point: American Airlines, Inc.
had been serving Hartford, Connecticut for years
with all-cargo equipment. On January 1, 1964, with
no more than a wave goodbye, they stopped all-
cargo service to Hartford. By the same token, once
the all-cargo carrier competition is removed, the
cargo jets now being flown by the combination car-
riers can be quickly converted to passenger con-
figuration and put back into highly profitable
passenger routes.

2) Without all-cargo equipment flying, all of your
outsized shipments will be denied. There is simply
no way to get them into a passenger jet. Check this
for yourself.

3) Mr. Sadler’s quote eailier says the combina-
tion carriers cut their rates in half when we went
into business. Isn’t it logical they would restore that
cut, absent the all-cargo carrier competition? Partic-
ularly in view of the fact they are losing 20 million
dollars per year flying all-cargo equipment?

4) If you have any doubts about what the com-
bination carriers would do with airfreight rates ab-
sent the all-cargo carriers, let me tell you a true
story about what they did with the aircoach business.

Story of Aircoach

After the war, numerous non-scheduled airlines
went into the airline business. They got in without
certificates because of the very loose and very vague
regulations covering non-scheduled operations at
that time. Many of them flew regularly-scheduled
services for years before proper laws were enacted
and cases went before the Supreme Court many
times before the Civil Aeronautics Board was finally
able to control the situation. But while they oper-
ated, they brought some innovations into the air
transport industry. They invented ‘‘aircoach,”
which meant simply putting high density seating in
the airplanes, thereby increasing productivity of the
planes and reducing the fares drastically below the
first class fare, which was the only one the combina-
tion carrier had in effect at that time. Aircoach fares
fell to as low as $80 for a transcontinental trip. The
combination carriers who had never had this con-
cept, soon followed suit. In 1956 you could go from
Los Angeles to New York for $80 on Trans World
Airlines. The first class fare remained at $154.

80% Rate Boost

Now, the non-skeds have been taken out of the
common carriage business, even though they were
making money on low-cost transportation. What has
happened to aircoach in the hands of the transcon-
tinental combination carriers? Today, an aircoach
ticket from Los Angeles to New York is $145 — 80%
higher than when they had the competition, and
only $9 less than a first class ticket in 1957. In other
words, “aircoach” has disappeared. And, don’t think
these increases have been a result of increased costs.
Quite to the contrary, the cost per seat mile in jet

Electronics | May 4, 1964

airplanes is far less than the piston planes of 1957.
Anybody in aviation will verify that fact. We are of
the firm belief that low-cost airfreight as we know
it today will disappear, just as the aircoach business
has disappeared, once the combination carriers can
get rid of our competition.

The combination carriers have five principal
sources of transport revenue: (1) airmail, (2) pas-
sengers, (3) excess baggage, (4) air express, (5)
airfreight.

In the first four categories we are not able to give
them effective competition. They receive 99.7% of
the airmail and air express business. All-cargo car-
riers have never been given any consideration in set-
ting prices on those two items, and of course, we do
not carry passengers.

The revenues to the combination carriers on the
first four of the above-named items range from 36¢
to 60¢ per ton mile. Revenues from airfreight on
routes where we compete are about 15¢ per ton mile
(but airfreight rates on routes where they don’t
have our competition are much higher). As Mr.
Sadler says, airfreight revenues were also in the
same bracket as the other four items until we came
in and forced them down. Can you believe they
won’t go back up, absent the all-cargo carriers?

in Your Own Best Interest

We ask you to give some sober thought to the
ideas and facts expressed in this letter. Decide for
yourself what, in your own best interest, you should
do with your airfreight shipment. Give it to the
company whose total existence depends solely upon
continuing to give you low-cost airfreight, or give it
to the combination carriers and risk what might
happen to low-cost airfreight, absent the all-cargo
carriers?

We need a high volume of business to sustain this
operation. High volume is the sole basis for low-cost
airfreight. If you believe, as we do, that it is neces-
sary to have us around to assure you of continuation
of this low-cost air transportation, then we ask you
to support us and other all-cargo carriers now with
your traffic. We are taking our problem to you, the
shipper, because you are the ones who can decide
the issue by where you place your traffic — and you
will be the ones who will benefit or suffer later from
decisions you make today.

We need you and you need us, too, if you want to
continue low-cost airfreight.

Sincerely,

N

Robert W. Prescott
President

The Flying Tiger Line Inc.
Lockheed Air Terminal
Burbank, California
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NEW!

FASTEST
SILICON

PNP

2N3304

Y fs=30ns {max) @ Ic=l"=ln

® f,=500mc (min) @ b;=10mA, V. =50V

® Ve (s2)=0.15V (max) @ 1o=1mA, I,=0.1mA
Vg (sat) = 0.16V (max) @ 1,=10mA, |, =1mA
Vee (sat) = 0.5V (max) @ 1.= 50mA, |,=5mA

Silicon Planar Epitaxial - |

FASTEST FASTEST
GOMPUTER | DEMR
TRANSISTORS 2w

t°N=15ns {max) @ lc=1A, 1g,=100mA
tope = 25ns (max) @ 1o=14, I, =1;,=100mA
f,= 450me (min) @ Ic=100mA. Vo= 5V
Vg (sah = 0.7V (ax) @ Ic=14, 1,=100mA

With the addition of the new 2N3303 and 2N3304, Fairchild
€an now provide high reliability silicon Planar epitaxial
$ransistors for every high speed computer application. For
complete specifications on any of the devices shown, write
for data sheets.

COMPLEMENTARY SWITCHING TRANSISTORS
NPN PNP

3004A to 1.54 3004A to 500mA

LOW LEVEL LOGIC - 2N709 |
75 30 {yw) @ 5/5/5mA LOW LEVEL LOGIC —2N3304
HIGH SPEED LOGIC - 2N23694 T e rsiyRY @A

7. 6ns {typ) @ 10/10/10mA
IGH SP! IC -
HIGH SPEED CORE DRIVERS - 2N3014 :‘G* zsa..?(g:)o(G@caorﬂ‘/zﬁ:m

7. 805 (typ) @ 10/10/10mA 34n (typ)

2N2845
7. 150s (typ) @ 20/20/20mA HIGH SPEED CORE DRIVER - 2N2695
ton: 280 (typ) @ 300mA/30mA
HIGH SPEED FILM DRIVER - 2N3303 1, 110ns (typ)

ton: 10ns {tys) @ 14/100mA

300uA 10ma 50mA 300mA 15A
ima 30ma 10oma 500ma

AVAILABLE DIRECTLY FROM DISTRIBUTOR STOCKS

e
FAIRCHILD

SEMICONDUCTOR
PLANAR: A PATENTED FAIRCHILD PROCESS

FAIRCHILD SEMICONDUCTOR/A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION /313 FAIRCHILD DR., MOUNTAIN VIEW, CALIF./962-501]/TWX: 910-374.64
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Lesson
from
Europe
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Editorial

Europe will not have color television until 1967, possibly not until 1968.
The reasons (see Newsletter, page 17) are strictly commercial, not
technical. European manufacturers believe there just isn’t a market
yet for color television sets.

This decision reflects the straightforward approach Europeans take
in matters electronic. It’s pragmatic, practical, very commercial and
economic. One executive confided: “Our engineers don’t try anything
unless we can see a way to make money from it.” And most European
electronic firms (except a few computer builders) are enjoying handsome
profits these days.

Engineers in the United States can learn a little from this
down-to-earth approach. Sometimes you forget the simple and
straighforward when you get caught up in the fervor of fast-moving
technology and a wealth of research and development money.

Europe’s peculiar circumstances have dictated such a realistic view.
Building from widespread destruction after World War 11, engineers
could not afford the luxury of waste nor of complex and expensive
techniques.

In addition, there has been no deep well of government money for
research and development. In some countries, even Holland with its
huge Philips Gloeilampenfabrieken electronics complex, money for
military electronics has been scanty.

So what you see in Europe today represents mostly commercial
development, accomplished with a minimum investment.

In general, engineers admit their technology trails that of the U. S.
from two to five years. They carefully screen developments in America,
grabbing what is immediately practical and economic and throwing
the rest back. Research projects are terminated quickly when the
prospects of success dim.

That hasn’t ruled out some intriguing new work in pockets of
technology, surpassing what has been done elsewhere. For example,
Europeans have designed some superb electronic display tubes that
are now sold in the U. S.

Touring European facilities and watching their down-to-earth
approach to design gives you a fresh appreciation of practical
engineering. In industrial applications, for example, multiaperture
magnetic devices are used ingeniously in fail-safe circuits because
they are reliable and inexpensive. The relay shows up in many
communication applications because it can cost far less than
semiconductor circuitry.

Some European engineers have zeroed in on technological areas
that Americans have leapfrogged, such as cold cathode tubes.

Happily, some of this practical approach is returning to the U.S.
When IBM introduced its system/360 last month [Electronics, April
20, page 101], experts noted that its microelectronic approach strongly
resembled what is being done in Europe. Although many companies
there are interested in microelectronics, almost nobody is building
integrated circuits—combining active and passive elements on a single
chip. The usual European approach is the hybrid, connecting transistor
and diode chips to resistors. In fact, IBM’s new system turned out to
be the product of the company’s world-wide engineering force, and
the approach for system/360’s unsophisticated microelectronics
—unsophisticated by lab standards, that is—did come from Europe.

All this shows that solving many technical problems takes more
than money. As military budgets are tightened in the U.S., more and
more engineers will find that money isn’t everything. There is still a
place for straightforward practical engineering.
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MODE INDICATORS FOR
VOLTAGE/CURRENT REGULATED

POWER SUPPLIES
Q)

. .
““\\\nnllm,,,,,h .8
3 /

D-C WMPERES
| " "c'o

moorL A2200e2

o —mmm—

e

o

FEUSHING NEW YORK

[

=T L W
KEPCO TIME-SAVING INDICATORS
Kepco voltage/current regulated power supplies in the CK series NEW <:-9%!.(._-:::'SER|ES
REGULATED DC SUPPLY
now come equipped with voltage/current mode indicators called “VIX".

L)
Time saving and added utility are provided by these indicators 0.01% REGULATION and STABILITY

i o o DC OUTPUT
which show at a glance whether the power supply is in its RANGE MODEL PRICE
voltage regulating mode or its current regulating mode. VOLTS AMPS
This indication is -especially useful in the Kepca, CK Models 0-2 0-8 CK 2-8M $330.00
since they have extremely sharp cross-over characteristics. 0-8 0-5 CK 8-5M 330.00
0-18 0-3 CK 18-3M 290.00
VOLTAGE/CURRENT CROSSOVER INDICATORS 0-36 0-15 CK36-15M  290.00

0-40 0-08 CK40-0.8M 255.00
. 0-60 0-05 CKB60-05M 290.00

Send for complete data on

K CK Model ke pco 131-38 SANFORD AVE.- FLUSHING 52, N.Y.
epco odels

(212) IN 1.7000  TWX# 212 539-6623
featuring NEW "VIX"' Indicators. Cable Address: KEPCOPOWER, NEWYORK




Capital spending
spurts in 1964

British hold off
on color tv

Inertial sensor
is electronic

Electronics Newsletter

May 4, 1964

United States commerce and industry plans to add plants and equipment
this year at a pace 12% faster than in 1963, according to the 17th annual
McGraw-Hill survey of actual spending plans.

A typical increase is in automation, a key statistic for the electronics
industry. Last year, industry spent more than $7 billion on automation
equipment. The figure is expected to climb to $8.8 billion and stay at
at the $8-billion-plus level through 1967.

All industry, including nonmanufacturing companies, plans to spend a
total of $44 billion in 1964, up 8% from the rate planned last fall. Manu-
facturers plan a record $18.5 billion in capital outlays, up 18% from 1963,
and they expect to hold the level at $18 billion for the following three
years. The aerospace industry is the only one that plans a cut—2%—in
capital spending. It expects sales in 1964 to rise only 1%, compared with
an average gain of 8% predicted by other manufacturers. A 23% gain in
aerospace sales is predicted by 1967.

Electronics sales are expected to rise 7% this year, and to continue
rising. By 1967, the industry expects that sales will be up 21% from 1963.
All industry expects research and development outlays to rise from $12.5
billion last year to $13.2 billion in 1964 and to hit $14.7 billion in 1967.
In electronics, R&D plans indicate a 7% rise this year and a 13% increase
by 1967.

Britain’s plans for beginning color tv broadcasts as early as 1965 have
collapsed. Instead, the postmaster general has decided to wait until after
a decision by the International Radio Consultative Committee (CCIR)
on one system for Europe. He says the earliest start for color tv will be
1967 or 1968.

The CCIR won’t decide until next April. At its last conference [Elec-
tronics, March 6, 1964, p 17] it was unable to choose between the Amer-
ican, German or the French system. The British Broadcasting Corp. said
it would go it alone, using the American color tv system, but then had
second thoughts.

Meanwhile, engineers in Britain are saying the delay in selection of a
European system is due not to a technical but a marketing stalemate. A
German delegate to CCIR is supposed to have told his English counter-
part: ¢

“We are insisting on our system only because we know France demands
theirs and that means a deadlock. We are just starting to sell black and
white television and stereo in Germany. When we see a market for color
television sets, we'll be willing to go along with England and accept the
American system.”

A gyroscopic sensor for inertial guidance that uses servos and micro-
miniature electronics for measuring instead of precision mechanical
techniques is being developed by the Bell Aerosystems Co., a division of
the Bell Aerospace Corp.

The sensor has four degrees of freedom, with two accelerometers and
two gyros. Because it does not require an inertial platform, it can be
mounted directly on an airframe.

Helmut Schlitt, director of engineers at Bell Aerosystems, expects
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Another low-cost
home tv recorder

Sweden planning
versatile planes

Philco will make
color tubes again

Army will order
miniature vocoder

18
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details to remain classified for five years. He says the sensor should “revo-
lutionize the self-contained inertial guidance market.” Its accuracy is
substantially greater than the best existing instruments, he says, and it is
less expensive and more reliable.

The sensor has an instant reaction time and is not adversely affected by
acceleration, temperature or vibration, Schlitt adds. Schlitt was a guid-
ance expert on German V-2 rockets during World War II.

Another entry is planned in the race to market a home tv tape recorder.
A recorder to sell for under $500 is -being developed at the Illinois
Institute of Technology. It has four tubes. A recorder shown last month
by the Fairchild Camera and Instrument Corp. [Electronics, April 20,
1964, p 18], also aimed at a $500 price, uses about 30 transistors.

Marvin Camras, who heads the institute’s development group, is
skeptical that the Fairchild recorder can be sold for $500.

Camras says his unit uses a 7-inch reel of tape that makes 10 passes,
requiring 6 minutes per pass, whereas Fairchild’s 11-inch reel makes 4

. passes and takes 15 minutes a pass.

Camras hopes to have picture contrast sharp enough to introduce his
unit late this month or early in June. Camras also is trying to reduce
tape speed for transverse recording, which could pack more information
on less tape.

If Parliament approves, Sweden will spend $2 billion for an airborne
weapons system based on the Viggen multipurpose aircraft. The aircraft
will be capable of Mach-2 speeds at high and low altitudes. Attack, recon-
naissance and interception capabilities can be combined in one plane
through use of a miniature digital computing center to handle automatic
navigation, fire control and other functions. The Saab Aircraft Co. is
prime contractor for the system, which is expected to involve about 1,500
companies on both sides of the Atlantic. Deliveries are scheduled to
begin in 1969.

The Philco Corp. will resume the manufacture of color-tv picture tubes
next year. It will produce conventional three-gun tubes, drawing on
know-how gained during development and production of the one-gun
Apple tube during the 1950’s.

Philco will also take another look at the Apple tube to see whether it
would be worthwhile to resume its development. The Apple tube uses
beam-indexing rather than conventional shadow-mask methods, and
requires different circuitry in the receiver.

The Army’s Electronics Research and Development Laboratory at Fort
Monmouth, N.]J., is planning to buy a microcircuit version of the
AN/TSC-29 tactical vocoder, The developmental model, built by the
Hughes Aircraft Co., uses transistors. At present, the Army is using only
a few vocoders with vacuum tubes. The system codes speech into digital
form and transmits it by radio, then converts the signals back to speech.
It’s one way of keeping voice messages secret. Transmission rate is 2,400
bits a second.
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""Helping engineers match

small motors to their products

has reinforced our belief in offering
what you want . . . not what we
happen to have. That’s why
Barber-Colman is making new types
of subfractional-horsepower motors—
all of them easily tailored to
individual product designs.’’

MaclLean Kelley, sales manager
Electro-Mechanical Products Division
Barber-Colman Company

o SN Y

’motorbility”’
improvement
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New SYAZ motor-gear train
(far left) has max. 1/40 hp,
50 Ib-in. for driving, indexing,
timing, selecting, scanning,
mixing.

Barber-Colmanr motors, both
a-c and d-c, can be modified
many ways to meet individual

requirements. Shown above
are standard precision d-c
motor and two modifications.

New BYQH gear train (near

left) for battery-powered
motors uses molded plastic

housing and gears.

Barber-Colman is adding new motors for more types of
applications. Some new models are ready now . . . others soon
will be. Look for more emphasis on modifying standard

motors to meet specific product needs. Here is why:

More and more design engineers are
recognizing that specification of a
standard ‘‘catalog” motor too often
forces them to compromise a product —
in terms of cost, performance, size, and
reliability — even before it is produced. A
customer described his plight this way:

""Past experiences —not present needs
— have been the designer's major guide
when selecting small motors. One conse-
quence is over-specification.”

Cuts motor costs 50%

The progressive attitude toward small-
motor selection is typified by those who
outline performance requirements of their
product —then count on a supplier to
come up with the best motor to match
those requirements. More than one OEM
has gained significant costsavings after
specifying optimum ‘‘motorbility:"

A chart-drive manufacturer cut motor
costs 509% the first year he replaced
instrument-type servo motors with
Barber-Colman reversible shaded-pole
motors.

An office-equipment maker realized
major savings in service costs after we
engineered a more rigid gear train with

BARBER
COLMAN

heavier gears . . . multiplied the service
life of his motors severalfold.

A host of similar values engineered for
other OEMs suggeststhat Barber-Colman
move still closer to the concept of “how
can we modify basic motor models to
meet specific product requirements?”
To do this and still keep prices competi-
tive, we are broadening our standard line
of subfractional-horsepower motors.

Barber-Colman now has (and will con-
tinue to develop) new ranges, types, and
sizes of motors and gearmotors for more
different applications . . . and in a wider
price range.

Price and reliability are compatible
How can we price motors competitively
without compromising our established
reputation for quality? One answer is the
number of new materials now available.
For example, in addition to hobbed
gears, we now offer gears of molded
alloy steel or plastic.

Barber-Colman’s newest development
— the SYAZ gear train shown above - is
typical of a motor you might specify
where economy is important and quality
is essential.

Dept. B, 12155 Rock Street, Rockford, Illinois

The SYAZ geared motor is a flat,
space-saving unit, designed for vending
machines, office machines, photocopy
equipment, and similar commercial or
industrial products. Its die-cast housing
encloses a grease-lubricated cluster of
gears. Gear ratios from 11:1 to 1134:1 are
available with a variety of Barber-Colman
base motors —unidirectional, reversible,
or synchronous types, Versatile mount-
ing arrangements make the SYAZ adapt-
able to specific requirements.

Another example of high value for low-
cost is our new BYQH gearhead for
battery-powered motors. This package is
only 1.29” in diameter, and provides speed
reduction for applications needing up to
1 Ib-in. of torque. It's an economical unit
. .. both housing and gears are molded
plastic.

These and other Barber-Colman mo-
tors tailored to individual applications
are realizing substantial costsavings
for many manufacturers. That's why a
Barber-Colman sales engineer might be
a valuable asset to your product improve-
ment program. Call him soon, or write
for detailed literature, outlining your
power requirements.

BARBER-COLMAN COMPANY

Electro-Mechanical Products Division



KLEIN PLIERS Speed up electronic wiring

When the crystal set was a seven-day wonder, Klein
long nose pliers were used to adjust the cat’s whisker.
Through the era of B and C battery sets, Klein kept
pace by providing pliers specially adapted for elec-
tronic wiring.

Today, more than 100 different styles and sizes of
Klein pliers are available to provide the exact tools
needed for any job. Klein engineers have developed a
special plier for wiring printed circuits; a high hardness

o L

202-5C Oblique Cutting Plier with
narrow nose. Avallable with coll
spring. 5%-, and 6-in. sizes.

.

(
|
&

k.

301-5C Long Nose Plier.
Available in 5%-, 6%- and
7-in. lengths. Coil spring.

S
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204-6C Transverse End Cutting Pli-
er, 6-in. long. Supplied with coil
spring to hold jaws open,

203-5C Long Nose Side Cutting
Plier. Available in 5%-, 6%- and 7-
in. sizes. Supplied with coil spring.

D307-5%C Slim Long Nose Plier for reaching into confined spaces. Yel.
low plastisol handles. Supplied with coil spring to hold jaws open.

D310-6C Siim Long Nose Plier. Handles are yellow plastisol covered,
Supplied with coll spring to keep Jaws open.

Mathias IN & Sons

INCORPORATEO

plier for cutting nickel ribbon wire; a transverse end
cutting plier for cutting closely in confined spaces; ex-
tremely small pliers for wiring midget assemblies—and
many others.

Klein has also developed special pliers to do special
jobs requested by electronic manufacturers.

For better work done more quickly and at lower cost,
be sure the pliers you use are exactly suited to the job
. . . made by Klein, of course, *‘Since 1857.”

D209-5C Lightweight, Pointed Nose,
Flush Cutting Plier, Supplied with
coil spring to hold jaws open,

o

314-8 8-in, Long Nose Plier,
Jaws have knurl.

See Your Distributor

Foreign Distributor: ITT Export
Corporation, New York

7200 McCORMICK ROAO, CHICAGO 45, ILL.
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Unlimited control and display opportunities
WITH MICRO SWITCH LIGHTED PUSHBUTTON ASSEMBLIES

MICRO SWITCH Precision Switches

3 e i
. ."/m."lf."q

o

Series 2 Lighted Pushbuttons introduce new custom an-
swers for a wide variety of design problems. A broad selec-
tion of components and modular, snap-on assemblies pro-
vide unlimited possibilities.

Choice of round or rectangular displays for shape coding;
four separate lamps in each unit allowing four-color dis-
play; variety of screen and hardware colors; 7, 15 or 20 amp.
switch units, in sub-miniature or hermetically sealed assem-
blies; circuitry and electrical ratings you require; momen-
tary or maintained switching action, with or without remote
control,

For engineering assistance, call our Branch Office (see
Yellow Pages), or write for Catalog 67.

HONEYWELL

MICRO SWITCH
FREEPORT. ILLINQIS
A DIVISION OF HONEYWELL

IN CANADA: HONEYWELL CONTROLS LIMITED. TORONKTO 17. ONTARID

HONEYWELL INTERNATIONAL—SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. MANUFACTURING IN UNITED STATES, UNITED KINGDOM, CANADA, NETHERLANDS, GERMANY. FRANCE, JAPAN.
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NOISE o MO07921A

SouRce 6\ outryr
G - .

New Automatic Noise Figure Meter: BC AW 792-A

Tuned input amplifier is continuously variable from 10 to 120 mc to give
quick and easy operation with almost all receivers.

A self-contained, hot wire noise source gives low VEWR from 10 to
900 me, and precisely known noise output, so that over-all system accuracy
is less than *+0.5 db.

The 792-A offers variable impedance and balanced outputs, provides
complete measurements up to 26.5 gc. It offers carefully metered noise
figure ranges of 5 to 30 db for waveguide sources; and 0 to 20 db for hot
wire and noise diode sources. Infinity is marked. Either 6 db or 152 db
excess noise can be selected for maximum accuracy at either high or low
noise figures.

The 792-A offers a wide operating range of input noise levels, 75
dbm to 0 dbm for a nominal 1.0 mc bandwidth. It requires only 33 db of
external gain between its IF input and its lowest output noise source.
Switched, panel-controlled attenuation of 41 db in one db steps and a
highly effective AGC with a dynamic range of 40 db are provided.

To accommodate long term variations in system gain, a self cali-
brating feature is included. Manual operation including a variable gain
control is front phnel selected. Price: $695. Pulsing Argon Supply: $150.

For Complete Catalog Information, Write

ELECTRIC COMPANY
PINE BROOK, MORRIS COUNTY, N.J.

L& )
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. RG 48U — 53U Noise Heads:

Argon waveguide noise sources:
..................................... $195, $275.

. NM-781 Noise Head: 50 ohm

coax., covers full 3000 mc UHF
FAOEET - S A B NS o $325,

. NC-780 Noise Head: 50 ohm coax.

output. Covers TV-UHF frequencies.
Provides expanded scale over 10-20
AbNraNZCR-3s B te o = = v $245

. 7921-A Noise Head: Hot wire noise

source from 10 to 900 mc: ...... $95.

. NB-300 Noise Head: Balanced 300

ohm output covers FM and TV
frequencies: ... $95.

. NC-240 Noise Head: Variable imped-

ance output covers IF-VHF: ... $95.
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VOLTS

“Mylar”operates at higher voltage stress than paper’

and capacitors of “Mylar” cost about the same as paper

Within the range of .001 to 1. MFD under 600 volts, you " only DUPONT makes
get the added dielectric strength, reduced leakage and @Hﬂm
greater stability of ‘Mylar" at equivalent cost to paper AWMl Foicster i

on a set-complement basis. Specify “Myla 7" BETTER THINGS FOR 8ETTERUVING . . . THROUGH CHEMISTRY

tAt higher voltage stress *"Mylar” operates with equal or better refiability than paper. *Ou Pont registered trademark.
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PROBLEM SOLVING PRECISION SWITCHES AND CONTROLS

IN CANADA: CANADA ILLINOIS TOOLS LTD. » 67.SCARSDALE.RGAD « DON MILLS, ONTARIO, CANADA

Electronics | May 4, 1964
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this...

Exclusive Licon®
“Butterfly”’ T.M.
Double-Break action

makes
these...

The Licon® Double-Break
Switch Line

TYPE 16

SUBMINIATURE SWITCH
14” thick, 25/32” long.
Rated 10 amps, 125/250 VAC,
30 VDC Ind.

reliable

The most reliable*
Double-Break switches
you ¢an use . .. in a wide
selection of

« circuitries

» terminal styles

« materials

« actuators

Send for facts catalog and
list of distribufors. Request
sample/demonstration on
your letterhead.

*20 million mechanical cycles

LICON

DIVISION ILLINOIS TOOL WORKS INC.

W

6615 W. IRVING PARK ROAD

TYPE 11

MINIATURE SWITCH

¥* square, 1%4” long.
Rated 10 amps, 125/250 VAC,
30 VDC Ind.

TYPE 22 DOUBLE-POLE
DOUBLE-THROW SWITCH
Four independent circuits.
Rated 10 amps, 125/250 VAC,
30 vDC,

CHICAGD, ILLINDIS 60634

TYPE 14 HEAVY

DUTY SWITCH

Rugged basic switch.

Rated 20 amps, 125/250 VAC,

Circle 25 on reader service card

25



clearly
better

prints...

Ozafax” moist diazo sensitized materials!

The papers and films that meet nearly all diazo
copying needs. Each provides smooth, flat, high-
contrast copies that live longer under heavy use
and handling.

0ZAFAX STANDARD-WEIGHT WHITE STOCK. Four papers...
four printing speeds...hundreds of uses. These
popular papers copy anything written, drawn,
typed or printed on translucent material. Copies
are smooth and flat. Images sharp and black.

0ZAFAX STANDARD-WEIGHT COLORED STOCK. These high
quality tinted papers process as effortlessly as
white stock and have the same intense black
images. Colors are permanent — can’t wash out.
Available in 5 bright hues and 3 printing speeds.

OZAFAX LIGHT-WEIGHT WHITE STOCK... weighs 17% less
than standard weight stock. Has less bulk, too...
320 prints fit where only 280 regular copies do.
And you also save up to 33% on postage compared
to standard-weight stock. Ozafax light-weight
stock is available in 4 printing speeds.

OZAFAX SEPIA-IMAGE TRANSPARENTIZED INTERMEDIATE
PAPER. Runs as fast as medium speed papers—and
reprints fast, too. 100% rag paper base is trans-
parentized for super translucency. It provides

26 Circle 26 on reader service card

superior contrast...copies faint details...intensi-
fies weak originals.

OZAFAX SEPIA-IMAGE MATTE ACETATE INTERMEDIATE. For
quality duplicate masters that reprint fast, there’s
no better film than this one. The image is sharp
and dense. The background clean and clear. One
side is frosted for easy addition of ink or pencil
notes. Erases easily too.

OZAFAX SCALEMASTER SEPIA-IMAGE MATTE POLYESTER IN-
TERMEDIATE FILM. Here’s an intermediate with high
dimensional stability for extremely accurate re-
producibles and reprints. It’s durable...long-lived,
Punishment proves it’s next to impossible to tear.
Matte surface on one side makes design changes
easy, takes pencil or ink additions.

Contact your GAF Ozalid Representative for free
samples of these quality products. Compare them
with the moist diazo materials you’re now using
and you’ll agree... OZAFAX moist diazo sensi-
tized materials give clearly better prints.

5°f OZALID

REPRO PRODUCTS
GENERAL ANILINE & FILM CORPORATION
BINGHAMTON. NEW YORK

Electronics | May 4, 1964



What’s new in pressure measurement?

This low cost, completely stable electromanometer

The new CEC Universal Electro-
manometer System is destined to
be the most popular ever produced.
Why? Primarily because it provides
outstanding accuracy and long-term
stability. Reason: a new, simplified
amplifier circuit.

The system consists of the 1-164
Servo Amplifier and one or more
4-336-0001 Precision Pressure
Balances, differential and absolute.
Ranges: +5, +15, £60 psid; 15, 30, 60
psia. With other CEC pressure balan-
ces available, total range capability

may be extended from 1.5 psi to
10,000 psi.

Additional advantages...

e Accuracy equals or exceeds that
of precision mercury manometers;
and virtually no maintenance is
required.

Sealed precision pressure balan-

ces are provided for making

absolute measurements.

The new system is housed in a

cabinet for bench use, yet is read-

ily adaptable for rack mounting,
¢ Being completely versatile, it is

ideal for all laboratory, field, and
process control applications.

There's so much more you should
know about- this exceptional low
cost electromanometer, we'd like
to send you the complete story.
If interested, just call or write for
CEC Bulletin 1164 -X5.

Transducer Division CR

CONSOLIDATED ELECTRODYNAMICS

A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91109
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND
AND FRANKFURT/MAIN, GERMANY
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about today’s most
advanced solid state
telegraph relays

RADIATION

INCORPORATED

Circle 28 on reader service card

Are all solid-state relays alike?

No. Some are transistorized versions of mechan-
ical units, while others are partially solid-state.
Radiation Telegraph Relays are all solid-state.
There are no moving parts.

W hy invest in solid-state relays?

Because they eliminate routine maintenance, re-
quire no adjustments, and cut costly downtime
and service calls.

How long will they operate under normal con-
ditions?

Indefinitely.

APPLICATIONS. ..

Which mechanical relays can solid-state units
replace?

All known types . . . except those rare applica-
tions where no solid-state device can be used.

How many kinds would I have to stock?

Only three: Radiation supplies polar, neutral
and universal types.

Can 1 simply plug in your relays and expect
them to work?

Yes. But because there are so many different
wiring options, an adapter plug may be required.
to match your particular system.

How do you power Radiation Relays?

You don’t. A unique circuit (patent applied for)
allows the unit to operate on input current . . .
the signal itself supplies the power.

TECHNICAL. ..

What are the features of Radiation Relays?

Non-polarized output contacts, high MTBF . . .
783,000 hours of actual field test without failure,
high speed . . . up to 2400 bits/second, low dis-
tortion . . . less than 1% at 1000 bauds, and low
leakage . . . less than 5 ua at 130 volts. The units
provide long operating life with extremely high
reliability, and are designed with special protec-
tive circuitry.

What type of protective circuitry?

Thanks to a unique Radiation design, the units
are highly resistant to spikes and overvoltages.
Not only do they provide a cleaner telegraph
signal, but they are also protected against de-
struction caused by abnormal line conditions.
Suppose a Radiation Relay is badly overloaded
... how do I check it out?

We can supply our Model 7110 Solid-State Re-
lay Tester. Incidentally, it comes with an adapter
for use with electromechanical units, too.
What if the unit's actually damaged by abnor-
mal conditions . . . do I have to throw it away?
Absolutely not! Due to modular construction
Radiation Telegraph Relays are repairable.

QUALITY ASSURANCE...

Are your relays guaranteed?

They certainly are. Radiation warrants Neutral
Model 9214 and Polar Model 9212 against all de-
fects of performance for a year after shipment...
providing they’re used under normal conditions.
How can I prove the superiority of Radiation
Solid-State Telegraph Relays?

Simply phone or write Product Sales Manager
at Radiation Incorporated, Products Division,
Dept. EL-05, Melbourne, Florida. We will sup-
ply technical information, and, if you wish, have
a Field Engineer provide a relay to test on the
line of your choice.

Why not call today? Prove to yourself that Radi-
ation Relays assure higher circuit efficiency,
lower cost operation and dependable service!

Electronics | May 4, 1964
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Communications

Picturephone

Tom Swift’s Phototelephone has
advanced from fiction to fact. The
feat of dialing a number to see as
well as to hear has been accom-
plished in the Bell System’s ex-
hibit at the New York World’s Fair.
Engineers also have rushed similar
equipment to Bell’s exhibit at
Disneyland in California, so that a
few viewers will be able to dial the
opposite coast for a look-talk.

Labeling the Picturephone an ex-
perimental way-station along the
road toward two-way personal
video, Bell engineers are hoping
that audience reaction will supply
ideas for designing and marketing.
Further refinement and mass pro-
duction can probably reduce the
cost of each unit to between $500
and $1,000.

The three pairs of wires now
needed for connecting two units
must carry the equivalent of 125
telephone conversations, making
toll charges more than 100 times
as high as for voice alone.

Equipment. The vidicon camera
tube has an £/1.9 lens, and its one-
inch face accommodates a 3s- by
1%5-inch raster (the aspect ratio is
almost the inverse of that employed
in home tv). The field of view is
12 by 16 inches at three feet; depth
of field is from lens to face of user
is 29 to 48 inches. The vidicon
works with illumination from 5 to
100 footcandles and uses a 2-to-1
interlace.

The picture tube provides 275
lines per frame, 30 frames and 60
fields a second for a picture
measuring 43 by 53 inches. A
dark glass faceplate is etched to
eliminate reflection. Transistors are
used throughout except in the
vidicon and picture tube.

Bell engineers explain that black
level is maintained at all times with
a d-c restoration circuit, eliminating

Electronics | May 4, 1964

Larned Meacham, Bell Labs engineer and inventor who helped develop the
latest visua! telephone system at Holmdel, N.J., talks with Arthur Hall at

Murray Hill, N.J. laboratories. In 1927 picture telephone tests,

mechanical scanner at left sent picture-element signals to a screen in

which 50 neon lamps were combined with a shutter to produce a crude halftone.

the need for a brightness control.
A special interlace system couples
horizontal and vertical oscillators
to insure a frequency ratio that is
exactly an integer plus one-half.

The Picturephone’s video output
includes a synchronizing signal that
is much simpler than the one used
in tv broadcasting. The broadcast
output is a combination of hori-
zontal and vertical sync with equal-
izing pulses spread across the
broad top of the vertical blanking
pedestal. The Bell approach is to
eliminate all but the horizontal and
vertical blanking pedestals, which
are simply made a little higher and
used for synchronization.

Hello from Hoover. Bell’s first
public demonstration of wired tele-
vision took place 31 years ago
when Walter Gifford, of the Amer-
ican Telephone & Telegraph Co.,
exchanged greetings with Presi-
dent Hoover. The picture was gen-
erated by mechanical image scan-
ning and was displayed by a com-
bination of 50 neon lamps and a
shutter that produced the equival-
ent of a large coarse-screen half-
tone [see photo].

In 1956, Bell exhibited a desk-
top Picturephone system that used
a single telephone line to transmit

a series of slow-scan images.
Although suitable for transmitting
documents, the pictures of people
were sometimes odd. Because of
the store-and-transmit technique,
the picture might show a man’s
face one instant and the back of
his head the next, without showing
him turning,

The raster of 1956 was 600-cycle,
60-line and 40-dot. Today’s 500,000-
cycle, 275-line interlaced picture
seems almost as clear as a small
broadcast tv. And the picture
moves naturally in synchronism
with the speaker at the other end
of the circuit, whether he’s in a
nearby booth or across the country.

Pirate radio

The British have appealed to the
International Telecommunicatiori
Union, a United Nations special-
ized agency, for help against a
young Irishman with a Panamanian
ship and two 10-kilowatt transmit-
ters. Ronan O’Rahilly has invested
$700,000 in the Caroline, a con-
verted passenger vessel that oper-
ates in international waters off the
coast of England. He plans to
broadcast 12 hours of popular
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music daily at a frequency of 1,507
kilocycles and, by selling six min-
utes commercial time each hour,
expects to compete profitably with
the state-owned British Broadcast-
ing Corp.

Two other private radio ships
are operating off the coast of Swe-
den and Holland as Radio Sud
and Radio Veronica. A fourth,
Radio Atlanta, is expected to be-
gin broadcasting off the coast of
England any day.

The British have asked the Inter-
national Frequency Registration
Board to remind Panama that un-
der International Telecommunica-
tion Union radio regulations, “the
establishment and use of broad-
casting stations on board ships,
aircraft or any other floating or air-
borne objects outside national ter-
ritories is prohibited.” The Pana-
manians would be asked by the
union to examine the Caroline’s
license for radio equipment. In two
previous cases, Panama withdrew
its flag from pirates of the air-
waves.

O’Rahilly, a true Irishman, insists
that the British can’t touch Radio
Caroline.

Advanced technology

A vanishing barrier

A super-accurate star simulator,
recently built by the Keuffel &
Esser Co., has further blurred the
barrier between electronics and
optics.

The system’s unprecedented ac-
curacy—one second of arc, or 1/
3,600 degree in both hearing and
elevation—is achieved by inti-
mately combining electronic tech-
niques with modern optics. Look-
ing at the system’s circuits, it is
hard to tell which is which: wires
and optical fibers appear to be
used almost interchangeably to
carry information.

The two positioning servo loops
are closed by optical paths, be-
tween a mirror and an electronic
autocollimator whose output serves
as the error signal. Two stars can

30

be displayed accurately; their mag-
nitude is variable electronically
and their intensity can be modu-
lated optically with sine-wave sig-
nals from 0 to 100 cps.

Built under subcontract to the
Kearfott division of General Pre-
cision, Inc., K&E’s simulator will
calibrate and test space-vehicle
navigation star-trackers at Hollo-
man Air Force Base, N. M. It is due
for delivery this month.

K&E engineers are already plan-
ning their next system for the Air
Force. Its accuracy is one-tenth of
a second of arc.

Military electronics

Billion-dollar buy

Much of the electronic communica-
tions equipment the armmy is using
today was built and issued shortly
after World War 11 or during the
Korean War. But better equipment
is on the way—close to $1 billion
worth in the next few years.

Contractors are producing some
of the equipment now, some won’t
be ready until fiscal 1969. Most of
it is solid-state and represents a
vast improvement over present
equipment. The new gear is
smaller, lighter, easier to maintain,
easier to operate, more nobile,
with far greater range and versatil-
ity and, generally, with triple the
channel capacity.

Literally dozens of new types of
radio, telephone and radio-tele-
typewriter equipment will be
bought.

Just about everybody on the
totem pole, from squad leaders to
generals commanding field armies,
is in line for new equipment,

Officers of the Army Electronics
and Combat Development Com-
mands outlined the replacement
program to the Armed Forces
Comimunications and Electronics
Association at Fort Monmouth
April 21. The briefing took all day.

Keep talking. The smallest of the
new radios are the PRT-4 and
PRR-9 transmitters and receivers,
which will replace the old PRC-6
used by front-line squads. They are

not only far lighter, they provide
hands-free reception. The soldier
can keep his trigger finger where it
belongs. A second, short-range
channel keeps chatter in the area.

New workhorse. The biggest
single item on the procurement list
is the VRC-12 radio set, which will
replace the GRC-3 series. This
changeover, already starting in
Europe, will cost $355 million.

There are 22 configurations of
GRC-3’s. There will only be eight
VRC-12’s, greatly simplifying logis-
tics. The new sets are modular and
will be easier to maintain than
wired sets.

The old sets split the 20- to 55-
megacycle range into three bands,
with a total of 370 channels, re-
quiring a commander to maintain
separate communications with in-
fantry, armor and artillery. Each
new set covers 30 to 76 megacycles
and has 920 channels.

Today’s range requirement is 36
kilometers, while the GRC-3 only
reaches 24. The VRC-12’s range is
48 kilometers.

Network atop network. The
VRC-12’s are for battalion use.
Companies will also get 920-chan-
nel radios. Brigades and larger
units rate 7,000-channel sets. And
as units increase in size, the num-
ber of networks and the variety and
cost of equipment multiplies.

At the top of the heap are big,
multichannel radio systems for the
command and other networks re-
quired by divisions, corps (four di-
visions) and field armies (three
corps). These can have six to 96
channels, depending on the size of
the force. And the networks may
cover an area of 40,000 square
kilometers, for a field army, with
stations arranged about 40 km
apart in a checkerboard pattern.

They will simultaneously handle
voice, code and data. Link security
will enable commanders to set up
scrambled conference calls—at
present, only individual teletype-
writer circuits can be made secure.
On the horizon are 600-word-per-
minute electronic teletypewriters
that will permit computer com-
munications in the field. Present
100-wpm electromechanical ma-
chines don’t type fast enough.
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Zeroing in

Under an Army Weapons Com-
mand contract, the Emerson Elec-
tric Manufacturing Company is
developing an improved M6 heli-
copter armament system that will
enable pilots to aim their guns at
specific targets instead of spraying
bullets over a general area. The
new system will also make life less
hazardous for paratroopers—Ilike
the Vietnamese shown in the photo.
New cut-out switches prevent the
guns being fired inadvertently.
The original M6 armament sys-
tem was also developed and pro-
duced by Emerson Electric under
an Army Weapons Command con-
tract and it is widely used in tac-
tical support roles in Vietnam. It
includes a dual 7.62-mm machine
gun mount on each side of an
Army helicopter plus necessary
siting and fire-control equipment.
improvements. The improve-
ments will permit correction of
each turret, both in windage and
elevation, In addition, the servo am-
plifiers and power supply voltage
regulator have been redesigned to
reduce thermal drift, which led to
inaccurate firing in earlier systems.
The amplifiers are of direct-coupled
d-¢ design and use five silicon
transistors. The input stage is a
special temperature compensated
design, using npn and pnp units
back-to-back. Earlier M6 systems
used a single npn common-emitter
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Army helicopter loaded with Vietnamese
paratroopers. Twin machine-gun

mount in foreground is part of M6
armament system.
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transistor amplifier in the input
stage.

The second stage uses an npn
transistor as an emitter follower
and the last stage is an emitter-
coupled differential amplifier that
drives a hydraulic servo valve.
Voltage gain is 30; output power is
32 mw.

The improved voltage regulator
is a five-transistor series circuit,
consisting of a power transistor
compound-connected with another
unit as the series control element.
A single unit is used as an amplifier
and two additional units in a differ-
ential connection act as the com-
parator and amplifier. The regula-
tor also uses several zener diodes
as reference and temperature-com-
pensation elements.

The improved system, like the
present M6, can operate in either
flexible or fixed mode. In the flexi-
ble mode, the target is sighted by
means of an optical-mechanical
sighting station operated by the
co-pilot gunner. The fixed mode
provides for firing the weapons
from a pre-set “stow” position, and
may be controlled by either the
pilot or co-pilot. Total rate of fire
is about 2400 rounds per minute.

More work for drones

Air Defense Command helicopter
pilots at Tyndall Air Force Base,
Florida, whose job it is to find
and recover downed flying target
drones in the choppy waters on the
Gulf of Mexico, have recently asked
for a little electronic help from the
drone itself.

The drone used by the command
—the Firebee Q2C built by the
Ryan Aeronautical Co.—is not easy
to spot from the air when weather
conditions turn the water a certain
color. All the drone contributes
now toward its own rescue is its
ability to stay afloat. To provide
more cooperation, the pilots sug-
gest that the drone carry a low-
frequency (200 ke-400ke) radio bea-
con, with a range up to 30 miles,
that would start transmitting the
moment it comes in contact with
salt water. Since helicopters and
boats are both already equipped
with low-frequency radio direction

finders, searchers would be able to
bome right in on a lost drone.

Hard to locate. Without a bea-
con, a silent, soggy drone can usu-
ally elude two or more helicopters
for more than two hours. Some
have been known to bob around
in the Gulf for more than three
months before they are found—by
then, a long way from home base,
so water-soaked that they are use-
less.

Last year, one-fourth of the 114
drones flown went down in the
water. Six a year are usually lost
in normal operations with from
four to six more during the William
Tell tournament held every year at
Tynadall. At $175,000 a drone, the
bill for lost drones gets pretty high.

Although not an impressive sum
by defense Department standards,
a million dollars pays a lot of light
bills in the White House.

Drones provide target practice
for Air Defense Command fighter
pilots using machine guns and in-
frared missiles. (Occasionally the
command’s ground force team uses
the drones to test the antiaircraft
surface-to-air missile, Bomarc.) The
Firebee is used as a flying target
for missions lasting from 45 min-
utes to an hour. The power is cut
at the end of the exercise, a para-
chute opens, and the drone falls
safely to the ground. If, however,
the ground controller should detect
a malfunction that might cause the
drone to fly away, or to fly over in-

Helicopter pilots in search of drones,
like the Firebee Q2C, downed in the
water would like some help. They
suggests a radio beacon in the drone.
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habited areas, he will radio-instruct
the drone to cut the engine at once
and open the ’chute. If this takes
place over land, ground crews can
find the drone. If it occurs over the
Gulf, the helicopter rescue squad is
called in.

Whether the pilots get their re-
quest for a beacon remains to be
seen. If they do, Defense Depart-
ment procedures will delay initia-
tion of research and development
of the device for a year to 18
months. If the need does one day
become hardware, other services as
well as civilian agencies might be
able to use such a device.

Manpower

Technicians’ society

The first professional organization
of engineering technicians was
formed in Kansas City last month.
It’s called the American Society of
Certified Engineering Technicians.
All technicians accredited by the
Institute for Certification of Engi-
neering Technicians are eligible
for membership. The membership
now consists of the board of direc-
tors and the officers. But society
officers have high hopes—100,000
members in a few years.

The new organization is spon-
sored by the National Society for
Professional Engineers. But Robert
G. Silva, president of the group
and a designer for the Burns
McDonnell Engineering Co. in
Kansas City, says, “As soon as
we’re organized we’ll be on our
own.”

Consumer electronics

Multiplex-choice quiz

New York City plans to use fm
multiplex broadcasting this sum-
mer for adult education and re-
training. The project depends on
whether the city receives federal
retraining funds of $500,000 to
$700,000 for which it has applied.

The fm system, built by Tutor-
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Push a button, get a question

tape Laboratories, Inc., is designed
for programed teaching. Recorded
lessons are broadcast on four sub-
carriers by an fm radio station, or
over the sound channel of a tv sta-
tion. This is reportedly the first
time a channel has been split four
ways.

The use of four subcarriers per-
mits two lessons to be broadcast
simultaneously, or one lesson fol-
lowed by questions with up to
three possible answers apiece.

The latter method is proposed
for New York’s pilot program in
group instruction. With this sys-
tem, a student gets a control box
with four pushbuttons and an ear-
phone. He pushes the first button
to hear a question. Then he pushes
one of the three remaining buttons,
according to his choice of answer.
He has 10 seconds to make up his
mind. If he answers wrong, he is
given more information.

A receiver costing $750 feeds the
program into as many as 100 push-
button units costing $15. A home
receiver costs about $50. Audio
response is 300 to 3,500 cycles,
with consonant response to 5,000
cps.

The pilot program, outlined
April 21 by the city’s Depart-
ment of Labor, would be a mathe-
matics course (the city already
televises reading lessons), Lessons
prepared by the International Cor-
respondence Schools would be
broadcast over the Fordham Uni-
versity radio station, WFUV.

The labor department hopes the
project will help people get high-
school diplomas.

NASA's shark deterrent

Three electronic shark repellers
have been bought by the National
Aeronautic and Space Administra-
tion. NASA paid $700 for each to
the Hicks Research and Develop-
ment Co. of Miami and is testing
the device for possible inclusion in
astronauts’ survival Kits.

Hicks says the Navy and Coast
Guard also have expressed interest,
as has the New Zealand Navy.

An appalling corollary could be
a shark attractor. Attached to the
hull of a warship, it could induce
sharks to attack nearby enemy frog-
men,

By the nose, The Hicks device is
said to turn back sharks up to 75
feet away by generating under-
water electromagnetic radiation,
believed to affect a sensory organ
in the shark’s nose called the
Ampullae of Lorenzini. These deep
canals, filled with mucus, are
thought to respond to temperature,
pressure and electrical stimuli,

The instrument has a 36-inch
underwater dipole antenna that
radiates electromagnetic waves of
frequencies through ultra-high. No
one has yet identified the frequency
that affects the shark, but whatever
it is, it doesn’t seem to bother other
fish.

The circuit has an oscillator that
drives relays, triggering secondary
circuits to produce the final modi-
fied square-wave form. Four tran-
sistors and several silicon diodes
are used. The output repetition rate
is roughly one a second.

Power comes from light-weight
batteries—either alkaline or mer-
cury. The entire transmitter, pack-
aged in either plastic or aluminum,
weighs 1% pounds and can oper-
ate for 18 hours.

The antenna can be mounted in
various ways—including on a
diver’s air tank, his waist belt, or
as flexible wires stitched along a
leg of his wet suit.

Eel inspired. John Hicks, founder
of the company and developer of
the shark repeller, says his inspira-
tion came from studies begun years
ago with electric eels, which are
essentially direct-current creatures.

In addition to the portable model,
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the shark repeller can be con-
structed to power a network of di-
poles stretched under water to
protect bathing beaches. Or a di-
pole could be dropped over the
side of a boat to protect nearby
swimmers, The instrument might
also protect survival rafts from
sharks who like to taste fabric
boats.

The Hicks device works only on
salt-water sharks. The sharks and
the transmitting problems are dif-
ferent in fresh water.

Another company is building and
testing portable electronic shark
repellers. Its design employs a pis-
tol-grip handle and a single radi-
ating element. It generates a pul-
sating direct current. The company
is withholding technical informa-
tion pending further tests, but zo-
ologists are said to have given fav-
orable reports.

Computers
Who's afraid of IBM?
Other computer manufacturers

profess to be unworried, but In-
ternational Business Machines
Corp. has received millions of dol-
lars in orders for its system/360
computer [Electronics, April 20,
p. 101].

“We heard rumors for a long
time about a super-computer and
it didn’t turn out to be so super,”
said one. Another commented—
perhaps hopefully—that “delivery
time for IBM’s system is 20 months
and by then it may be obsolete.”
A third attributed IBM’s announce-
ment of its system/360 to its need
to “catch up to some of the new
equipment put out by General
Electric, Honeywell, Control Data
and some others.”

The customers see it differently.
Among the firm orders that IBM
has received have been one for
$40-$50 million from C-E-I-R, Inc,,
an international research and data
processing corporation, which is
buying eight of the largest sys-
tems (model 70) and 16 of the
smallest (model 30). There are
said to have been 40 orders
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in the Los Angeles area alone.

Other offerings. The new IBM
system, although shrugged off by
the competition as being no great
threat, may cause prospective cus-
tomers to wait and see what the
360 series can offer before com-
mitting themselves to a computing
system. Among the recent entries
into the computer market that may
feel the pinch:

* The GE-415, a small-to-me-
dium-class computer, is the Gen-
eral Electric Corp.’s first entry into
the replacement market for large
tabulating systems and small com-
puters (estimated at about 7,500
machines). The 415, introduced in
March, is the smallest member of
the GE-400 series. Starting price is
$225,000.

s The Univac 1050, also in the
small-to-medium class, was intro-
duced in March. Purchase price
ranges from $100,800 to $600,000.

® The H-200 series is the Honey-
well Corp.’s first compact, low-cost
business system, brought out to
compete with the IBM 1400 series
in the small computer market.
Prices for this system range from
$129,000 to about $500,000.

Blind programer

A 17-year-old high school student,
sightless since the age of eight, has
developed a way for blind people
to program and read out computer
data.

Michael L. Lichstein, a senior at
Walnut Hills High School in Cin-
cinnati, worked out the system with
researchers at the University of
Cincinnati under a government
grant. The computer translates the
output data into braille symbols—
minus signs and dots—which are
printed on the back of the printout
sheet at 10 lines a second. To read
the output, a blind person turns the
sheet over and runs his fingers
along the symbols.

To “watch” the lights on the
computer console, Michael built a
light-sensitive probe that uses a
photoelectric cell. By the changes
in pitch that occur when the probe
approaches the light, he knows
whether the light is on or off.

An observer, watching a group
working at the computer, has difhi-
culty guessing which one is blind.

Michael’s blindness is a result of
retinal glaucoma. An operation
saved his life but cost his sight.

He has taken enough advanced
placement courses so that he will
almost qualify as a sophomore
when he enters Oberlin College in
the fall.

Patent problems

Massachusetts Institute of Tech-
nology won an eight-year dispute
over patent rights and rewards for
invention of magnetic-core com-
puter storage when the Interna-
tional Business Machines Corp.
agreed last month to pay $13 mil-
lion in royalties to MIT. The agree-
ment was entered into the records
of a federal district court in New
York City, officially ending the liti-
gation.

Paving the way for the multi-
million-dollar payment was official
recognition by the Radio Corp. of
America of the validity of the
patent awarded in 1956 to Jay W.
Forrester of MIT. RCA will be
licensed by MIT to produce the
magnetic-core memory.

The payment by IBM will cover
its past uses of coincident-current-
excited core memory systems and
also future uses up to 1973 when
the patent will expire.

The money, MIT said, will be
used for strengthening its educa-
tional program. Forrester will share
personally in the payment, but the
amount is still being negotiated.

The ingredients of the formula
for the IBM lump-sum payment
were not disclosed, nor was it re-
vealed whether it was worked out
on a per-bit basis or as a percent-
age of computer market value.

Bargaining point. One thing ap-
pears likely: the $13 million in the
IBM agreement will establish a
frame of reference for negotiations
with other companies. Says one
manufacturer: “We’ll  certainly
drive hard on the point that IBM
has about 80% of the computer
business, and the rest of us split
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up the remainder.” On that basis,
it would appear that MIT will re-
ceive in excess of $16 million from
computer makers. None of those
queried believed there would be
any changes in memory design to
avoid paying royalties.

Manufacturers of special-pur-
pose data-processing equipment
may kick in another $2 to $3 mil-
lion. One manufacturer estimates
that the sale of core memories in
this category will reach $17 mil-
Hon in 1964 and $29 million by
1969,

Microelectronics

Catching up

Electronics companies that did
some foot-dragging on microcir-
cuits are trying to make up for lost
time. Some are plunging in boldly
and making a big splash. Others
are quietly but steadily building up
a microcircuit capability.

One company, the Aerojet Gen-
eral Corp., which started from
scratch three years ago, is invest-
ing $500,000 this year to develop a
strong thin-film line.

Vote for thin film. Aerojet’s deci-
sion to get into thin films was
spurred by the recent gains in in-
tegrated circuitry.

According to Mort Penberg,
Aerojet’s program manager for thin
films, the company evaluated two
approaches to microelectronics—
integrated circuitry and thin films
—and decided that thin films had
the best potential. Among the steps
Aerojet has taken along the thin-
film route has been development of
thin-film packing densities of more
than 10° parts per cubic foot. Aero-
jet is working on refinements which
should increase the density to 108
parts per cubic foot—equal to the
packing density of integrated cir-
cuits.

High vacuum. To manufacture
the thin films, Aerojet has devel-
oped a transport mechanism for
thin-film deposition in an extremely
high vacuum—101! torr. The de-
vice is cylinder-shaped, 17 feet
long and three feet in diameter.
The chamber contains four turn-
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tables, each holding eight masks.
Using conveyor belts, a total of 120
substrates can be brought to any
one of the thirty-two turntable
masks at the evaporation wells. At
this point, the turntable mask-
holder is raised to engage with the
substrate holder. Electron-beam
technique is used.

Playing the field. The Centralab
division of Globe-Union, Inc., is
betting on both integrated and con-
ventional circuits, The company
turns out a million packaged elec-
tronic circuits a week. D.]. Jones.
executive vice president, wants to
be sure that microcircuits are
essential in a particular applica-
tion before using them. For one
thing, Jones explains, microcircuits
cost more. Designed around re-
sistors and capacitors, those simple
component functions wind up cost-
ing nearly a dollar apiece. Jones
compares this to the fraction of a
cent cost in packaged electronic
circuits which have resulted from
processes automated over the past
two decades.

But during the past few months,
Centralab has been integrating
cased and uncased silicon semi-
conductor chips on thin ceramic
substrates. It has also begun re-
cruiting about 80 scientists and de-
velopment engineers into a new
corporate and applied research
staff that should advance the com-
pany’s position in semiconductors
and integrated circuits.

Electronics abroad

L’affaire Bull

President DeGaulle’s government
has reversed its stand on the sale
of stock by La Compagnie des
Machines Bull to the General Elec-
tric Corp. Technology has won
over chauvinism and Bull will be
permitted to sell some of its stock
to the American company which,
in turn, will keep Bull up to date
technically. Bull needs all the
know-how it can get if it is to com-
pete in the computer market.

In February, when Joseph Cal-
lies, the president of Bull, sug-
gested the deal, there was a press

furor, national indignation and gov-
ernment refusal. General DeGaulle
personally vetoed the idea and Bull
was told to find a “national solu-
tion.”

Bull was urged to work out a
deal with a French bank and two
other French electronic firms, Com-
pagnie Generale de Telegraphie
sans Fil and Companie d’Electri-
cite. But neither of these compa-
nies had what Bull was looking for

—special competence in com-
puters.
Closed-door talks. It was be-

lieved that the representatives of
Bull and General Electric stressed
this deficiency in their closed-door
sessions with government officials.
The International Business Ma-
chine Corp.’s new system/360 has
stirred up some waves in the com-
puter market and the ripples may
have been obvious to the French.
Another reason for the decision
may have been General Electric’s
declaration that if the French deal
didn’t work out it would look for
another Common Market company,
probably in West Germany.

Approval certain. The details of
the arrangement between the two
companies probably won’t be re-
leased until after a stockholders’
meeting on May 12th. Approval is
virtually assured since the Callies
family controls the Bull organiza-
tion.

The betting in France is that Bull
itself will become a holding com-
pany with major interests in three
operating subsidiaries, one for mili-
tary products, one to produce
civilian goods, and one to market
them. General Electric would be
prohibited (on paper) from taking
part in the military sector, but
would be allowed to buy substan-
tial blocks of stock in the civilian
branches. Some French sources
estimate that GE will own 49% of
the civilian production section and
51% of the sales and marketing
sections.

Face-saver. But some observers
see the whole plan to split up Bull
as nothing but a political face-sav-
ing device. How do you separate
civilian from military products in
a company as complex as Bull, they
ask. Isn’t General Electric bound
to have its finger in everything?
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SOME INSIDE FACTS
ABOUT HALF-SIZE
CRYSTAL CAN RELAYS

IT'S WHAT'S INSIDE THAT COUNTS. In Leach Series M250, 2 amp, 2PDT half-size
crystal can relays, for example:

& Contacts and motor assembly are built directly on the header. This simple but rugged construction elim-
inates internal wiring and its associated problems. m The Leach ‘‘balanced-armature’ is made of a special
magnetic iron for maximum fatigue resistance. m Teflon-insulated coil magnet wire, on a Teflon bobbin, re-
sults in a highly reliable coil at elevated ambients and guards against contamination. m Single coil design,
and a highly efficient magnetic circuit, reduce nominal internal heat rise and provide improved relay sensi-
tivity. m Contacts of a special alloy and high contact pressure provide low contact drop. m The M250 Series,
like all Leach relays, is produced and assembled under carefully controlled environmental conditions and
exacting testing procedures. It meets or exceeds the requirements of MIL-R-5757D. m Available with straight
pin, gold-plated straight pin, and solder hook terminals, in your choice of seven standard mounting styles.

Leach offers the most extensive line of high environmental crystal can, balanced
armature and other standard types of relays. Leach also will design and produce
custom relays with special capabilities to meet your most stringent applications.
For prices on standard units, or to discuss custom orders, phone or write:

CORPORATION

RELAY DIVISION
5915AvalonBivd.,Los Angeles 3, Calif.
Export: Leach International S.A.
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SWITCH TO PHILCO...TO SWITCH

Save time and money. Use the industry’s widest selection of
semiconductor switches. Standard or customized assemblies

SWITCHING DIODES Hocly it

All Philco Switching Diodes offer the user low
insertion loss (with minimal or no tuning required),
high isolation and broad bandwidths. There is a
Phileo Switching Diode to meet your every require-
ment. All diodes are replaceable on a do-it-yourself 35
basis in the field. Inventory requirements are
minimized —factory replacement down-time
is eliminated !
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Transmission Loss, db.

For K,-Band

5 watt/10 nsec Silicon (L4750 Series) s b =y et
™ & MOUNTS MOUNTS
13.010 17.5 Ge. » 10 frequency-optimized lypes » New P02, P912, ] P903, P913, P923.

“slimline”’ package covering all of K.-Band— o T Lo e ' Mot s 1
features low insertion loss with no tuning required. 40 45 50 55 60 60 65 70 75 80
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5 \\ PHILCO WAVEGUIDE ” \ PHILCO BROAD BAND
\o' SWITCH ASSEMBLIES \\ﬂ'\ COAXIAL SWITCHES
W )

For C-Band through K,-Band VHF to X-Band (PS 9501 Series)
(PS 1500 through PS 5500 Series) ‘

One of the most versatile switching devices in this industry!

Designed for special applications. Offer many combinations Extrem.ely broad-band switching performance. Typically: 1
of center frequency, bandwidth and switching ratio. Cus- Bandzqzdfh 100:1 Bandwidth 300:1
tom designs are available in all standard waveguide sizes Insertion Loss < 1db Insertion Loss < 4db

from C-Band through K,-Band. Types to meet nearly any Isolation > 30 db Isolation > 15db
specification, including units with different configurations Obtain Amplitude Modulation > 85% over 100:1 band-
and modes of operation available. Replacement diodes may widths and > 509 over a 300:1 bandwidth at modulation
be specified from Phileo’s standard lines. Field replace- rates to 1 Mec. Philco can also supply Coaxial Switches with

me