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Only with 175A Plug-ins:

.
L ——

comparison proves

the hp 175A is your best 50 mc scope buy ! Unmatched
measuring performance and value are yours with the 175A
50 MC Oscilloscope. First, many of its performance capabilities
are exclusive and not available from any other scope manufac-
turer. Second, the 175A offers a dua!l plug-in versatility that
means it can do more tasks for you than single plug-in scopes.
Compare the 175A with other scopes, consider performance
and versatility versus cost. You'll find your best all-around buy
in the hp scope.

For example, the high-performance 1755A Dual-channel Ver-
tical Amplifier, at only $575, offers these sensitivities: 1 mv/cm
at 20 mc bandwidth, 5 mv/cm at 40 mc or 10 mv/cm through
5 v/cm at 50 mc. Features include A + B operation, differential
A — B use for common mode rejection, a sync amplifier for
triggering on Channel B input. This unmatched performance for
the price of the 1755B, plus the 175A main frame, $1325.

Or for economy performance, the 1750B Dual-trace Amplifier,
$325, offers 50 mv/cm to 20 v/cm sensitivity, dc to 50 mc
(7 nsec rise time). It lets you trigger on Channe! B input, too.

Now compare the horizontal plug-in flexibility of the 175A: The
1784A Recorder plug-in permits permanent records of wave-
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1 mv/cm at 20 me, dual channel

50 mc bandwidth at 10 mv/cm

ot
oar ‘*’"”T

Pushbutton trace recording

forms. It's easy to operate. Simply push a button to record. And
it's economical, too. You can make 20 recordings for the cost of
one photograph. Other horizontal plug-ins include a scanner for
large trace recordings on an external recorder, sweep-delay oper-
ation, and time markers.

Other vertical plug-ins include a 50 mc single-channel unit, a
5 mv/cm differential amplifier, a high-gain amplifier and a four-
channel plug-in with 40 mc bandwidth.

Compare performance versus cost of the 175A with any other
available scope or combination of scopes. Then call your hp
field engineer for a demonstration of the scope and piug-ins.
Or write for complete information: Hewlett-Packard, Palo Alto,
California 94304, Tel. (415) 326-7000; Europe: 54 Route des
Acacias, Geneva; Canada: 8270 Mayrand Street, Montreal.

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

HEWLETT
PACKARD

An extra measure of quality
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Measure

TRANSISTOR
PARAMETERS

Features:

BOONTON DIVISION

2

500 KC to 250 MC

Handles most popular TO packages
Convenient plug-in test circuits

The Transistor Test Jig, Type 135104, is designed to pro-
vide a convenient means for measuring the Y parameters
of transistors on the RX Meter, Type 250A, over the
frequency range from 500 ke to 250 me. The jig consists
of four basic components: a Mounting Adapter and three
separate plug-in test circuits for measuring Yub, Yu‘3
and Ya2,.

The Mounting Adapter mounts conveniently on the RX
Meter and includes bias feed and bypassing for an ex-
ternal power supply ( () 721-A). Each of the test circuits
is constructed on a printed circuit board for maximum
stability and repeatability. Residual reactances have been
minimized, providing maximum measurement accuracy.

PRECISION ELECTRONIC INSTRUMENTS SINCE 1934
GREEN POND ROAD, ROCKAWAY, NEW JERSEY 07866

TRANSISTOR TEST JIG TYPE 13510A

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

Specifications:
RF RANGE: 500 kc to 250 mc

TEST CIRCUITS: Provide for readout of Rp
and Cp on RX Meter to yield Yy , Yoy
Ol‘ld Y229' b .

1 .
o= ]

EXTERNAL BIAS RANGE:
50 ma. dc maximum
30 volts dc maximum

TRANSISTOR MOUNTING:
Accommodates TO—1, 5,9, 11, 18, 23, 24,

39 and similar packages.

PRICE: 13510A: $195.00
F.O.B. Rockaway, New Jersey

Hewlett-Packard
Company

TELEPHONE: (201) 627-6400 * TWX: (201) 627-3912 ¢ CABLE ADDRESS: BOONRACO
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Components 76 Cold-cathode tubes as triggers
Subminiature tubes are inexpensive but reliable
in low-speed logic and relay circuits
Martin E. Bond, Mullard Ltd.

Circuit design 86 Designer's casebook
FET circuit stretches 1-msec pulse to 30 hours;
triangular waveforms have 1 9 linearity; scr
switch turns off with reverse bias

Il. Applications

Space electronics 89  Gemini: giant step to the moon
First U.S. two-manned space flight carried
some significant new instrumentation
Joel A. Strasser and Peter Sigmund, space
electronics editors

Justincase... 94

Sophisticated malfunction detection system is
first to warn astronauts directly of trouble

S.l. Levine, Martin Co.

Physical exam in orbit 99

Bioinstrumentation has been sharpened to learn
more about man's resistance to weightlessness
Herbert R. Seal, Spacelabs, Inc. and

Gershon Weltman, University of California

Tv looks at the dark side 106

Television cameras that can photograph at
low light levels record what the astronauts see
C. Beck, T.J. Shopple, and A.R. Prince,

U.S. Naval Air Development Center

Rendezvous in space 110
Climax of project Gemini experiments is a
rendezvous in space directed by special radar
equipment
B.H. Vester and L. M. Zimmerman, Westinghouse
Electric Corp.
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Readers Comment

FCC blast

To the Editor:

The Federal Communications
Commission policies of the past
few years, which they claim “would
widen tv reception” [March 8, 1965,
p. 17], are really euphemisms for
broadening the “wasteland” which
one chairman created and legis-
lated into life.

We “nced” thousands of local
trash outlets only after we are
guaranteed access to network pro-
gramming at the time it is taking
place. If a local station cannot com-
pete with network programming,
then it should not be foisted on
the public by limited area broad-
casting (ubf) or by punitive regula-
tion of cable companies.

Why is it that those who shout
the loudest about “free enterprise”
and “competition” are always the
first in line secking legislation that
will keep them in business when
competition comes their way?

Richard G. Devaney
Kingsport, Tenn.

Taking the shock

To the Editor:

Protection against shock can be
achiceved with a much smaller pack-
age than that described in the
article “No more shock” [March 8,
1965, p. 42]. Instcad of having
enough iron and copper in a trans-
former to carry all of the power
delivered to the load, a few turns
of bifilar windings on a highly
permeable core can be used.

The a-c flows from the power
supply to the load in opposite
dircctions through the two wires
of the bifilar winding. Any lecak-
age to ground shows as an im-
halance of the currents in the bifilar
winding. Because the maximum
permitted leakage is small, and
only the leakage current contributes
to the magnetic field in the core,
the core can be made of extremely
high permeability material to per-
mit fewer turns in the paired pri-
mary. The output of a sensing
winding is easily amplified by con-
ventional transistor circuitry, to
triggers a unijunction or scr so a
capacitor discharges through the
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FILTER DIVISION PRODUCTS AND SERVICES
e

ELECTRIC WAVE FILTERS

=

INTERFERENCE FILTERS AND CAPACITORS
PRECISION TOROIDAL INDUCTORS

FREQUENCY SPECTRUM SIGNATURES
COMPONENT ENVIRONMENTAL TEST FACILITIES

4SFeLI-3R1

Sprague has what it takes
o cope with any problem in
electromagnetic interference
or susceptibility control

And we mean any problem . . . arising at any point in the
development of any equipment or system!

Sprague’s interference control facilities provide
onc of the most complete, fully integrated capa-
bilities you can call on . . . embracing every
aspect of interference and susceptibility control.

Design Assistance: Black boxes . . . subsystems

. complete systems. Using advanced inter-
ference prediction techniques, Spraguc engi-
neers replace design by “hunch” with precise
analysis of electrical schematics. Suppression
and shiclding can be designed into pre-proto-
type plans so accurately that little or no modi-
fication is required upon cvaluation of the
model. With today’s more complex cquipment
and increasingly stringent EMI requircments,
Sprague assistance in initial design can pay for
itself in a dozen different ways by helping you
be right the first time!

Measurement, Evaluation: Sprague can help
you measure interference and susceptibility char-
acteristics of your breadboard, prototype, or pro-
duction equipment to the applicable interference
specification. You know where you stand before
investing in further development. We can also
research such areas as shielding effectivencss,
screen room integrity, transient susceptibility of
digital equipment, and cable cross coupling.

Component Design: Sprague Filter Engineer-
ing Specialists can design, evaluate, and sample
interference control devices to your particular
requirements. These range from standard feed-
thru capacitors and radio interference filters to
the more sophisticated packages, such as fre-
quency-controlling electric wave filters.

Component Production: Each of four Filter
Development Centers maintains a well stocked
model shop for the rapid fabrication of special

— =

TELEMETRY FILTERS
EMI TEST FACILITIES
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components in prototype quantities. Full scale
production facilitics are maintained in Visalia,
Calif.; North Adams, Mass.; and Vandalia, Ohio.

Compliance Testing: Sprague can test your
equipment or system and report on its com-
pliance to the applicable specification:
MIL-I-6181, MIL-1-26600, MIL-1-16910,
MIL-E-6051 or to such other specialized inter-
ference documents as GMO07-59-2617A,
AFBSD Exhibit 62-87 (Minuteman WS133B),
LSMC Specification ERS11897 (Polaris A3)
or MIL-STD-449. If compliance is not indi-
cated, a Sprague engineer will make concise
recommendations and will, if you desire, give
you every assistance in achieving that com-
pliance,

Regional Service: Wherever you may be, this
integrated EMI capability is readily available to
you from strategically located Filter Develop-
ment Centers in North Adams, Mass.; Annap-
olis Junction, Md.; Vandalia, Ohio; and Los
Angeles, Calif. Each is fully equipped and staffed
to cvaluate, modify, or qualify your equipment.

In-plant Service: Sprague can put competent
Interference Control Specialists at your service
in your plant for consultation on, or super-
vision of, special projects.

Whether your work involves military or indus-
trial electronic equipment or systems, Sprague
Filter Development Center personnel can help
assure substantial savings in dollars and hours
at many points during development. Get com-
plete information from the development center
nearest you or by writing for a comprehensive
brochure (FD-101) to Technical Literature
Service, Sprague Electric Company, 35 Mar-
shall Street, North Adams, Massachusetts.

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ‘(2" are registered trademarks of the Sprague Electric Co.
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Only from Sprague!

LABORATORY
CAPACITANGE F$
STANDARDS |

trip coil of a circuit breaker for
fast opening.

Because a large transformer is
replaced by a small sensing trans-
former, the equipment can be re-
duced in size and weight to a unit
occupying about 6 cubic inches of
volume more than that of the cir-
cuit breaker.

Because the transformer winding
is bifilar, with the two a-c leads
carrying current in opposite direc-
tions, the load does not see any
effective inductive reactance due
to the sensing transformer: only
the unbalanced part of the current
sees any inductance. No separate
ground is needed for the unit; the
generator or power line ground
suffices.

Daniel J. Kantor
Frederick W. Kantor
Consultants
New York City

Thin film counter

To the Editor:
The article “X-rays to evaluate
thin-film  processes,” [March 8,

and P-I-N diodes in microwave
switches,

The statement on page 69 that
these diodes are designed and built
to perform microwave switching
“more reliably than high-speed
computer diodes” is misleading.
Fekete's statement that varactor
and P-I-N diodes yield the “most
predictable performance” applies
to predicting microwave-circuit
characteristics such as isolation. in-
sertion loss, bandwidth, etc.—not
to predicting longevity. The relia-
bility of computer diodes used in
microwave switches depends upon
exactly the same parameters dis-
cussed in the article. The fact that
computer diodes are ordinarily not
specified  for microwave service
docs not rule out their use for de-
pendable operation at uhf and shf,
especially if all the pertinent par-
ameters are known or measured
before installation in a microwave
circuit,

The judgment that varactor and
P-I-N diodes give the “best” per-
formance is debatable.

K. Schomaker
Somerset Radiation Laboratory

1965 p. 90] says “recorded by a

Components for highly precise electronic equip-
geiger counter and pulse-height

ment as well as laboratory standards of capaci-

tance ® Measurements are correlated with similar »» g ’
capacitors certified by National Bureau of Stand: analyzer.” I think you mean pro-

ards ® Maximum capacitance stability possible portiona] counter.

in the state of the art ® Capacitance values from informati g
001 to 100uF e Specially-processed polystyrene Alll Hifesmagap Qbf)Ut en(’;rgy
level would be lost if a geiger

dielectric ® Hermetically-sealed.

counter were to be used. The ad-
vantage of a proportional counter
is that the output pulse height
bears relationship to the encrgy
level; that is why it is used with
a pulse height analyzer. A Geiger-
Mueller tube is a broadband trans-
ducer.

Edison, Pa.

Big-dish tv

To the Editor:

In “Modernizing the missile
range: part I” (Feb. 22, p. 94). 1
was intrigued by the photographs
of the 85 foot TAA-2 antenna and
its feed.

I wonder, whether anyone cver
used this antenna in leisure mo-
ments to pick up broadcasts from
Florida.

We have made some use of large
fixed parabolic antennas (60 by 230
feet) for commmercial television re-
ception, and we wonder whether
there was any informal experience
at Grand Bahama on tv reception
from Miami with an antenna of this
size.

STYRACON®

DECADE CAPACITORS

Triple decade capaci-
tors with direct in-line
readout ® Accurate to
+0.59% of nominal
capacitance for any
dial setting e Two
basic ranges of capaci-
tance — 0.0001 to
0.10994F and 0.001 to
1.0994F e Available in
bench or panel mount-
ing styles.

A. Achtellik
Lionel Electronic Laboratories
Hillside, N. J.
= Reader Achtellik is mostly right.
Still, the company that built the
device is using a geiger counter,
though its engineers agree that a
scintillation counter or proportional
counter would supply better ac-
curacy.

For complete technical data, write for Engi-
neering Bulletins 90,600 and 90,605 to
Technical Literature Service, Sprague Electric
Company, 35 MarshallSt.,North Adams, Mass.

1. Switzer

Cablevision Lethbridge, Ltd.

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and '@' are registered trademarks of the Sprague Electric Co,

45C-168-63R1
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Selecting diodes

To the Editor:

We congratulate you on publish-
ing Robert Feket’s excellent article
on “Selecting the Right Diode for
R-F Switching Circuits” March 22,
p. 90, in which he gave a thorough
treatment of the use of varactor

Lethbridge, Alta., Canada

®» Yes, engincers at Grand Bahama
have received good tv signals from
Florida using the big dish, but they
don’t need it. They get good, snow-
free reception most of the time
using one 1l-element broadband
antenna and a two-transistor pre-
amplifier.

Circle 7 on reader service card—>



\W' TIME and FREQUENCY STANDARDS

Spectral purity is of the highest order. . . particularly important
in microwave spectroscopy and, generally, in applications
involving frequency multiplication.

Timing signals and time comparisons of unmatched precision..,
essential in such real-time applications as satellite
telemetry and sequential decoding.

Minimum power consumption. Self-contained batteries provide
at least 24-hour operation. Automatic changeover from
line operation to batteries (and back to line) without tran-
sients make this equipment particularly useful in remote

installations.

-
Standard-Frequency Oscillator, rype ms-a
All solid-state, operates at 5 Mc/ s using fifth-overtone-mode quartz crystal.

A solid-state digital clock, uses standard-frequency-oscillator signal to produce

® 5Mc/s, 1Mc/s, and 100 kc/s low-
distortion sine-wave outputs.

® Frequency Adjustment is 2700 x 10-10
(1 x 10-10 per dial division). Frequency
can be controlled remotely with dc
voltage.

® Short-Term Stability: Standard devi-
ation (sigma) is <50 x 10-1 for 1 ms
averaging time and <10-1" for 1 sec.

® Aging <5 x 10-10 per day after 30
days, typically <1 x 10-10 per day after
1 year.

® Open-circuit to short-circuit load
change causes < *2 x 10-11 frequency
deviation.

® +109%, ac line-voltage change causes
< *+10-1 deviation.

® Spectral line width is less than 0.25
c/sat 10 Ge/s.

® Noise Pedestal is less than —145 dB
per V¢isat5Mc/s.

® 35-hour standby battery operation.
® Rugged: Meets MIL STD 167 for vi-
bration and will withstand 30-g shocks
of 11-ms duration.

® Uses ac or dc power: 90-130V or
180-260V, 40 to 2000 c/s, 8 watts at
115V, or 22-35V dc (4W at 24V).

® Price, $2050.

T T
Yoo 9e 478

Digital Syncronometer®
Time Comparator, rype 1123.4

precise, uninterrupted time-of-day information, both visual and electrical.

® Permits accurate comparisons be-
tween local standards and standard-
time transmissions (WWV, Loran C, etc)
Time comparisons possible to 20 ns.

® Generates timing pulses at 100, 10,
1 kefs, 100, 10, 1, and 0.1 c/s with
nanosecond jitter.

® Clock's time can be readily synchro-
nized (to 10,s) with standard time.

® Any number of clocks can be started
simultaneously from one location; re-
mote clocks can be started from and

synchronized to a local clock (without
interruption of local clock).

® Bright, 6-digit indication of hours/
minutes/seconds. Any digit can be
changed without disturbing timing.

® Manual start, fail-safe, regenerative
circuits stop clock if input fails for even
one cycle.

® BCD (1-2-4-2) output data, 10,8
resolution (1-2-4-8 code available at
extra cost).

® Price $2950.
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70, 7100, and 1000 Mec.'s

produced by the Type 1121-AH Frequency
Standard. Includes low-noise, phase-
locked Frequency Muitiplier Units, in ad-
dition to the Standard-Frequency Oscil-
lator and Digital Syncronometer.
Complete with Rack ... . $8110.
Type 1121-AL (not shown) produces 10
and 1 kc/s, 400, 100, and 60 c¢/s from
the Type 1114-A Frequency Divider.

Price $6300.

Other Combinations Can Be Assembled —
Let Us Hear From You.

(L@
<%\ GENERAL RADIO COMPANY
IN CANADA: Toronto 247-2171, Montreal (Mt. Royal) 737-3673 1 ) ” ,
IN EUROPE: Zurich, Switzerland — London, England . oy WEST CONCORD, MASSACHUSETT S
b
. “2rvens? - — —
NEW YORK, N. Y., 954-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SYRACUSE DALLAS SAN FRANCISCO LOS ANGELES ~ ORLANDO, FLA, CLEVELAND
(Ridgefield, N.J.) 943-3140  (Oak Park) 848-9400  (FL. Washington) 646-8030  (Rockville, Md.) 9461600  454.9323 FL7-4031  (Los Altos) 948-8233 469-6201 425-4671 £86-0150



High-Power
Electron Tubes For
High Energy Physics
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Machlett’s power tubes have long
served the advanced scientific
community. Above are two of the
latest developments adding to the
expanding group of tubes especially
suited for high-energy physics
applications—The ML-8545, world’s
highest power tetrode, capable of
300 kw cw output at 50 Mc and

1.7 Mw pulsed rf power, and the
ML-8549, magnetically-beamed
triode, capable of 2.5 Mw cw output
and 10 Mw pulsed rf power. Write for
details: The Machlett Laboratories,
Inc., Springdale, Conn.

06879. An Affiliate of
Raytheon Company.
ELECTRON TUBE SPECIALIST
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People

Glen R. Madland was directly re-
sponsible for the research and
development of integrated circuit
processes, from
design to pack-
aging, at Motor-
ola, Inc., and,
until last year,
he taught part
of the Motorola
coursc on inte-
grated circuits,

Although
Madland resigned from Motorola,
he’s still teaching enginecrs how to
make the best use of integrated
circuits. He is the president of a
consulting firm called the Inte-
grated Circuit Engincering Corp.,
in Phoenix, Ariz., which was formed
by Madland and three other en-
gincers who have formidable ex-
pertise in every area of integrated
circuits.

Madland believes that few en-
giners have had the opportunity
to acquirec the broad technical
background that’s needed to put
integrated circuits to effective use.
He says many expensive mistakes
are being made, often because the
circuit manufacturer does not
communicate cffectively with the
user. For example, he has found
that $100 circuits were used where
$20 circuits would have worked.

Maj. Gen. John W, O’Neill, boss
of the Air Force’s Electronic Sys-
tems Division at Hanscom Field,
Mass., oversees
a 10,000 - man
civilian -military
tcam that de-
signs cquipment
for surveillance,
tracking, detec-
tion, commmuni-
cations and
command and
control—a half-billion dollar pro-
gran.

The 46-year-old General’s famil-
jarity with military electronics
dates back to 1946, when he was
the Air Force liaison officer on
guided missiles with the deputy
chief of Naval operations. In 1961
he was assigned to the office of
defense research and engineering
at the Pentagon. He took over at
Hanscom Field in mid-1964.
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Prejudice can be a costly luxury!

Take device packages for example. De-
vices in metal packages are reliable, but
costly. Plastic packages afford econo-
mies in production and are low in cost.
But earlier moiding plastics would dis-
tort, burn . . . some would contaminate
device junctions . . . destroying device
characteristics and reliability. Thermal
limitations restricted device capability.

Result: the opinion that a/l molded de-
vices are of questionable quality—not
to be considered where long term re-
liability is required.

Fact? . . . opinion? . . . or prejudice?
Facts lead to opinions . .. opinions that
can be costly prejudice with the recent

Electronics | April 5, 1965

development of devices packaged in
silicone molding compound!

Unlike all other plastics,silicone mold-
ing compoundis inherently non-burning,
will not contaminate devices. Fact is,
silicone resins have long been used on
device junctions!

Molded devices packaged in silicone
molding compound are now available
from several leading manufacturers.
Generally, these devices are lower in
cost . .. lighter in weight . . . unaffected
by heat aging . . . offers long term re-
liability . . . are non-burning . . . don't
deform during soldering . . . pass mois-
ture resistance tests.

DOW CORNING

Don't you owe it to yourself to evaluate
these devices . .. and this new silicone
packaging material?

"Write for a list of manufacturers offer-

ing devices packaged in this unique
material — and for more information on
Dow Corning® molding compound. Ad-
dress Dept. 3916, Electronic Products
Division, Dow Corning Corporation,
Midland, Michigan 48641,
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. . . the precision/power
wirewound resistor
with more
PLUS teatures!

Silicone Encapsulated—Seals resistance ele-
ment. Provides exceptional protection against
severe environmental conditions as well as
physical damage.

Wide Application—Standard and non-inductive
windings. Equally suited for printed wiring
boards, custom packaging, and point-to-point
wiring.

Close Resistance Tolerances—Standard toler-
ances to ==0.05%.

Wide Range of Ratings—Y4 watt to 10 watts.
Resistance values from .050 to 66KQ.

Minified Sizes—Smaller than other conven-
tional wirewound resistors.

Excellent Stability—Under extended load life
and environmental operating parameters,
Acrasil Resistors show exceptionally small
change in resistance values.

Outstanding Reliability—Fully meet electrical
performance requirements of MIL-R-26C, as
well as individual customer high reliability
specifications.

For complete technical data, write
for Engineering Bulletin 7450
to Technical Literature Service,
Sprague Electric Company, 35
Marshall St., North Adams, Mass.

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ' (@)’ are registered trademarks of the Sprague Electric Ca.
45 R-106-63
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Meetings

Protective Relay Engineers Conference,
Texas A&M Univ.; College Station,
Texas, Apr. 5-7.

National Packaging Exposition, AMA;
McCormick Place, Chicago, Apr. 5-8.

{EEE Lectures on Microelectronics,
IEEE; Chicago Lane Technical Institute,
Chicago, Apr. 5, 12, 19, 26.

Cleveland Electronics Conference,
|EEE, ISA, CPS, Western Reserve
University, Case Institute of
Technology; Cleveland Public
Auditorium, Cleveland, Apr. 6-8.

Conference on Impact of
Batch-Fabrication on Future
Computers, PGEC/IEEE; Thunderbird
Hotel, Los Angeles, Apr. 6-8.

Airlines Electronic Engineering
Committee General Session, AEEC of
ALCAC; Eden Roc Hotel, Miami Beach,
Apr. 7-9.

Value Engineering Symposium, SAVE;
Marriott Motor Hotel, Bala Cynwdy,
Penn., Apr. 7.

IEEE Region 3 Meeting,
Robert E. Lee Hotel,
Winston-Salem, N.C., Apr. 7-9.

Electronic Components International
Exhibition, FNIE, SDSA, Parc des
Expositions (Fair Grounds),

Paris, Apr. 8-13.

National Aeronautic Meeting and
Production Forum, SAE; Sheraton-Park
Hotel, Wash., Apr. 12-15.

IEEE Region 6 Annual Conference,
Las Vegas Convention Center, Las
Vegas, Apr. 13-15.

Telemetering National Conference,
AlAA, IEEE, 1SA; Shamrock-Hilton Hotel,
Houston, Tex., Apr. 13-15.

Specialists Conference on Thin Film
Action Devices, G-ED/IEEE, NASA;
Johns Hopkins University, Baltimore,
Apr. 14-15.

Marine Sciences Instrumentation
Symposium, ISA; Dupont Plaza Hotel,
Miami, Fla., Apr. 21-23.

Numerical Control Society Annual
Meeting, NCS; La Salle Hotel, Chicago,
Apr. 21-23.

Society of American Value Engineers
National Convention, SAVE;

Statler-Hilton Hotel, Boston, Apr. 21-23.

National Topical Meeting, ANS; Statler-
Hilton Hotel, Detroit, Apr. 26-28.

American Physical Society Spring
Meeting, APS; Sheraton-Park,
Shoreham, Washington, D.C., Apr.
26-29.

Anti-Missile Research Advisory Council
Meeting, IDA; Institute for Defense
Analyses, Arlington, Va., Apr. 26-30.

Rocky Mountain Bioengineering Annual
Symposium, IEEE, USAF Acad.,
Fitzsimmons Gen. Hospital, et al;
Brown Palace Hotel, Denver, May 3-4.

Annual Technical Conference, ASQC;
Biltmore Hotel, Los Angeles, Calif.,
May 3-5.

American Astronautical Society Annual
Meeting, AAS, |IT Research Institute;
Conrad Hilton Hotel, Chicago, May 4-6.

Packaging Industry Annual Conference,
IEEE: Milwaukee Inn, Milwaukee, Wis.,
May 4-6.

“Post Apoilo Missions’’ Meeting, AAS;
The Conrad Hilton Hotel, Chicago,
May 4-6.

ICA Annual Conference, ICA; Hilton
Hotel, Pittsburgh, May 4-7.

Design Engineering Conference, ASME;
New York Coliseum, New York, May
17-20.

Society of Photographic Scientists and
Engineers Annual Conference, SPSE;
Sheraton-Cleveland Hotel, Cleveland,
May 17-21.

Aerospace Fluid Power Systems and
Equipment Conference, SAE,
Statler-Hilton Hotel, Los Angeles,
May 18-20.

Digita! Equipment Computer Users
Society Spring Technical Meeting,
DECUS; William James Hall, Harvard
University, Cambridge, Mass.,

May 20-21.

Call for papers

UAIDE Annual Meeting, UAIDE;
Holiday Inn, 57th Strect, New York
City, Oct. 11-14. July 15 is deadline
for submission of one-paragraph
abstract to C. L. Bannister, Pro-
gran  Chairman, 1965 UAIDE
Annual Mecting, R-COMP-RRL,
NASA/Marshall Space Flight Cen-
ter, Huntsville, Ala., 35812.

Nuclear Science  Symposium,
IEEE: San Francisco, Oct. 18-20.
July 1 is deadline for submitting
100 to 300 word abstract to J. M.
Harrer, Argonne National Lab, Ar-
gonne, IIL

Electronics | April 5, 1965



Astrodata’s New Astrolock-loop
FM Subecarrier Discriminator

Within +0.01% of center frequency for
24-hours after a 5-minute warm-up,

The Astrodata Model 402-201, all
solid-state FM subcarrier discrimi-
nator utilizes the new Astrolock
phase-frequency detector, crystal-
referenced, FET chopper-stabilized
VCO, and current mode loop filter,
which are proprietary developments
of Astrodata, Inc.

This completely new and different
type of locked-loop discriminator
gives performance exceeding that of
both conventional phase-locked-loop
and pulse-averaging types of discrim-
inators.

The new crystal-referenced, FET
chopper-stabilized VCO provides
state-of-the-art performance in sta-
bility and linearity, without a tem-
perature controlled oven.

The Astrolock detector, with its com-
posite phase-frequency characteristic,
assures positive lock-in at any signal

24 #rademark
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Better than +0.02% of full
bandwith, best straight line,

level within the 66 db dynamic range.
True locked-loop performance is pro-
vided for deviations up to +=40%,
with specified linearity. A quadrature
detector mode of operation, selected
by a switch on the front panel, pro-
vides correlation detection for ex-
tremely low S/N signals.

The Model 402-201 introduces a new
method of tape-speed compensation in
which the reference frequency is
processed in the frequency domain.
As a result, tape speed compensation
is perfect at any fixed frequency from
lower bandedge to upper bandedge,
and is better than 30 db for intelli-
gence frequencies up to a modulation
index of 4. Deviations of more than
+3% anywhere in the band can be
accommodated. No adjustments are
necessary.

With this new Astrodata Tape Speed

. Compensation system, the over-all

—~

stability for a given data channel is
that of the data discriminator alone,
whereas in a conventional system the
over-all stability is the sum of the sta-
bilities of both the data discriminator
and the reference discriminator.

A complete line of accessories is avail-
able for use with the Model 402-201.
Channel Selectors and Low Pass Fil-
ters are provided for all standard
IRIG and Constant Bandwidth center
frequencies up to 300 ke. Six discrim-
inators and one common power sup-
ply mount in a rack adapter which
occupies a panel space of 7-in. x 19-in,

For complete technical information
on Astrodata’s unique Astrolock -
loop FM Subcarrier diseriminator
and full line of telemetry components,
call your local Astrodata engineering
sales representative or write to us
directly.

ASTROIDA'TA XINC.
P. 0. Box 3003 + 240 E. Palais Road + Anaheim, California 92803

TEL. (714) 772-1000 » TWX 714-776-3760 ¢« FAX ¢ TELEX 0O6-78828 + CABLE ADDRESS « ASTRODATA, Anaheim
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Snap-in mounting for
printed circuit control

For use in printed circuits, Mallory
can supply standard types of car-
bon value controls with a special
mounting bracket which greatly
simplifies production line handling.

The bracket has spring tabs point-
ing away from the front of the
control. You simply press the tabs
through the slots in the circuit
board. The control locks in place.
No need for twisting tabs. The
spring tabs hold the control in
correct position for soldering.

You can tilt the board, turn it over
if you wish, without altering posi-
tion of the control.

This is another example of the varied
mounting methods which Mallory
Controls can provide.

CIRCLE 240 ON READER SERVICE CARD

Need an encapsulated control?

For equipment manufacturers who
need a wire-wound control that is
sealed against dust and humidity,
we have developed techniques of
encapsulation that give protection
against severe environments.

First, we use an epoxy encapsula-
tion that surrounds the entire case
of the control. Then, we build in a
dual O-ring seal, one on the shaft
and another between the control
bushing and the mounting panel.

The picture above shows how this
construction looks on our Type SC
5-watt control.

CIRCLE 241 ON READER SERVICE CARD
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High-reliability aluminum electrolytics
now in vertical-mount design

The new Type VPG is a single-end,
vertical-mount version of the Type
TPG high-reliability aluminum elec-
trolytic capacitor. It is a miniatur-
ized model of the Mallory Premium
Grade capacitors which have long
been the standard of reliability
among aluminum electrolytics. The
VPG is recommended for considera-
tion as an economical equivalent
for tantalum capacitors where all
but extreme environmental require-
ments prevail.

The VPG has leads of 0.032” tinned
copper, %" long, spaced 0.200 v
apart. Case diameter is 16" nominal;
lengths are 124" and 13§”. Operating
temperature is —40°C to +85°C.

Life test data has been obtained
beyond 20,000 hours. Indicated life
expectancy, when operated within
rated conditions is 10 years or better.
DC leakage and equivalent series
resistance are exceptionally low and
stable. Ratings presently available

extend from 700 mfd, 3 VDC to
20 mfd, 150 VDC.

CIRCLE 242 ON READER SERVICE CARD

40 MFD/50 VOLT DC CAPACITORS

(o]
o

INITIAL SPEC. LIMITS = 36—60 MFDS

CAPACITANCE
AT 120 CPS

IN MICROFARADS

INITIAL SPEC. LIMIT = 6.25 OHMS (R x C = 250) MAXIMUM

/
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DC LEAKAGE CURRENT
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5000
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TIME IN THOUSANDS OF HOURS

Typical 20,000-hour life test: 40 mfd, 50 volt DC capacitors.
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DESIGNER’'S FILE |

P. R. MALLORY & CO. INC., INDIANAPOLIS, INDIANA 46208 3

Encapsulated capacitor
modules have high
mfd-volt ratings

A

Among the special capacitor pack-
ages which Mallory has been supply-
ing is the TMB series of modules.
These have exceptionally high ca-
pacitance per unit volume. They
are as much as 60% smaller than
standard MIL foil or wet slug
tantalum capacitors of equivalent
rating. The TMB packages come
in three sizes: a 1” cube, 15" x 1" x
17, and !3”" x 1" x 1.4". In the 1”
cube, for instance, you can get a
maximum rating of 1100 mfd at
45 volts, at 85°C.

These packages consist of sealed wet
slug tantalum capacitors inside a
molded epoxy case. Their tempera-
ture range is 55°C to +85°C; and
with 33% voltage derating they can
be used at +125°C. Inserts for
mounting, tapped with 4-40 threads,
are molded into the case. Standard
capacitance tolerance is +20%. The
following range of standard ratings
is available:

Case size Range of ratings (+85°C)
YBrx1"x1" 1200 mfd, 15V to 140 mfd, 110V
1” cube 2400 mfd, 15V to 360 mfd, 110V

V" x1"x 14" 2100 mfd, 15V to 220 mfd, 110V

Other ratings and sizes can be
supplied to meet special needs.

CIRCLE 243 ON READER SERVICE CARD
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Water-activatdatery

- -

for sonobuoys

Reserve type water-activated bat-
teries with unusual power capabili-
ties are available from Mallory
Battery Company. They use a
magnesium-silver chloride system
which delivers 50 to 70 watt-hours
per pound of dry weight, and 415 to
5 watt-hours per cubic inch. In the
dry state, they can be stored for
seven years with no appreciable loss
of capacity.

The battery becomes activated upon
immersion in water. Activation time
in sea water is as little as 10 seconds;
in fresh water, up to 90 seconds.

The system is most effective with
relatively high load currents. Rat-
ings of up to 50 hours can be
provided, in series and parallel cell
configurations to deliver the specified
voltage and current output.

The Mallory design has compact,
rugged construction, in which im-
proved intercell isolation reduces
losses due to spurious electrolytic
action. Our engineers will custom-
design the battery required by your
particular electronic circuitry.

CIRCLE 244 ON READER SERVICE CARD

Broader resistance values added to MOL film resistors

At both the high and low ends of the
range, new resistance values have
been added to the Type MOL metal
oxide film resistor line. In the 2-watt
size, for instance, you can get re-

sistances from 30 to 500,000 ohms.
More values are also available in the
3, 4, 5, and 7 watt ratings.

This broadened range has been
made possible by continuing Mallory
developments in applying and con-
trolling the metal oxide film. Current
technical data is immediately
available.

CIRCLE 245 ON READER SERVICE CARD
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HIGH VOLTAGE

TRANSISTORS
WITH PLANAR 11 STABILITY

SWITCH: 2N3502 SERIES ~ AMPLIFIER: FT-0019 SERIES

@ High Voltage — Ve, = 60V min @ High Current Gain — from 14A to 50mA
. : ; ® High Voltage —
] ® High Uniform current gain— L A . .
PLANAR ]I- from 104A to 500mA FT-0019H: LV o =—80V min @ lc=5mA
Eliminates collector o Low Saturation Volt FT-0019M : LV o =—60V min @ Ic=5mA
channeling by locking owloatUrationicota et ® Low Noise—
surface charge and Vee(sat) = 0.4V max (150mA) 1KC spot noise figure = 2 db max
grohibiting ion|movement. @ Fast High Current Switching ~ 12;&3%&?:{:? f'lguf 2:0§Adlzlma'x— -
:- -y xtreme reliability at T_ + T _,.= 140 nsec max ©ace= v Yog— — 9T
ZF P Y . on off -
Mzl i voiases @ High Gain Bandwidth — R = 10K
and high temperature, f g—200 in (150mA)’ #® Low Saturation Voltage —
7= 200 mc min (150mA) Vge(sat) = 0.3V max; I = 10mA; 1= 0.5mA
® Complementary to Fairchild 2N3299 ® Complementary to Fairchild 2N2484
NPN Series. Package: T0-5, T0-18 NPN Series. Package: T0-18, T0-46

Available immediately from distributor stocks

| sl [ peee—
FAIRCHILD
===
SEMICONDUCTOR

EASTERN ALABAMA Huntsville: Schweber Electronics, 539-2756. CONNECTICUT Hamden: Cramer Electronics, 288-7771. FLDRIDA Orlando: Crescent Electronics Sales, 423-8586; G. F.

Bohman Associates. 425-8611. MARYLAND Baltimore: Valley Electronics, NO 8-4900/D. C. Area: Powell Electronics, 474-1030. MASSACHUSETTS Newton: Cramer Electronics, WO 9-7700/
win, L.1.: Taylor Electronics Corp., 223-8000/Buttalo: Dart Sales, 684-6250;

watertown: L. L. Schiey Co., WA 6-:0235. NEW JERSEY Cherry Hill: Valley Electronics, NO 2-9337. NEW YDRK Bald

Summit Distributors, 884-3450/Syracuse: Dart Sales, GL 4-9257; Eastern Semiconductor. 454-9247 | Westbury, L.1.: Schweber Electronics, ED 4-7474. PENNSYLVANIA Philadelphia: Powell
Electronics, 724-1900. CENTRAL ILLINOIS Chicago: Avnet Electronics, 678-8160; Semiconductor Specialists, 622-8860. MICHIGAN Detroit: Semiconductor Specialists, LU 4-5901. MINNE-
SOTA Minneapolis: E. C. Electronics Sales, 888-4626; Semiconductor Specialists, UN 6-3435. MISSOURI St. Louis: Durbin-Hamilton Electro Corp., 966-3003. OHIO Cincinnati: Sheridan
Associates, 761-5432. TEXAS Dallas: Norvell Associates, FL 7-6451[Houston : Norvell Associates, MO 5-0558, WESTERN ARIZONA Phoenix: Hamilton Efectro, 272-2601; G. S. Marshali Co.,
946-4276. CALIFORNIA Los Angeles: Hamilton Electro, 870-3300/ Palo Alto: Hamilton Electro, 3217541 | Redwood City: G. S. Marshall Co., 365-2000/ San Diego: Denny-Hamilton Electronics,
279.2421; G. S. Marshall Co., 278-6350/San Marino:. G. S. Marshall Co., MU 1-3292, COLORADD Denver: Hyer Electronics, 771-5285. NEW MEXICO Albuquerque: Hyer Electronics, 268-6744,

WASHINGTON Seattle: Hamilton Electro, 282-3886. CANADA Toronto, Ontario: Avnet, 789-2621; Montreal, Quebec: 697-1993.
FAIRCHILD SEMICONDUCTOR SALES OFFICES
EASTERN ALABAMA Huntsville 536-4428. FLORIDA Orlando CH 1-2596. MARYLAND Colicge Park 779-6868. MASSACHUSETTS Bedford 275-8450. NEW YORK Engwell 754-2600; Long Island

ED 4-8500; Poughkeepsie 454-7320; Syracuse GR 2-3391. PENNSYLVANIA Jenkintown TU 6-6623.CENTRAL ILLINOIS Elmwood Park 456-4200. OHID Dayton 228-1111, MINNESOTA Minneapolis
UN 6-3301., TEXAS Dallas Fl 2-9523. WESTERN ARIZONA Phoenix 946-6583. CALIFORNIA Los Angeles HO 6-8393; Palo Alto 321.8780. COLORADO Denver 761-1735, WASHINGTON Seattle

AT 2-5344, CANADA OFFICE: Ontario, Toronto 782-9230.

FAIRCHILD SEMICONDUCTOR/A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION/313 FAIRCHILD DR., MOUNTAIN VIEW, CALIF./962-5011/TWX: 910-379-6435
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Editorial

Who's on first
In space?

When Soviet cosmonaut Aleksei A. Leonov floated
outside Voskhold 2 in March, a lot of people
thought the ball game was over. The Russians
secmed to have won it hands down. Then, a few
days later, when U.S. astronaut Gus Grissom
steered the first Gemini capsule in a near perfect
three-orbit trip, the Soviet lead shrank like a cheap
shirt.

It is easy when reading newspaper headlines and
watching television specials to overlook some of the
important fundamentals of space exploration that
don’t make such exciting copy.

For example. everybody has recognized that the
Russians have had superior rocket boosters. Space-
man Leonov’s feat indicates they may be ahead on
space suit design, too. It is hard to find out. The
Russians won’t share their space technology with
anyone.

Still, the booster gap narrowed considerably with
the successful firing of the Saturn last February.
And we need reminding of how far ahead the U.S.
stands in instrumentation and electronics. The fab-

ulous moon shots televised live last week from
Ranger 9 did it dramatically. That lead is likely to
increase even more.

One space scientist put it this way: “We've been
in the rocket phase of space experimentation, de-
veloping bigger hoosters. Now we are moving into
the electronics phase.”

In one aspect of the space race, the U.S. has far
outdistanced the Soviet Union: that’s in disseminat-
ing technical information to the world’s scientific
community.

The U. S. National Aeronautics and Space Agency
is committed by law to disseminate technical infor-
mation. Only from U. S. sources could you get such
complete technical details as you’ll find in the ar-
ticles on pages 89 to 112. And you can be sure the
silent Russians will be the most avid readers.

That the U.S. is willing to tell so much about the
Gemini project is important to the scientific com-
munity because the experiments, tabulated on
pages 90 to 94, are among the most significant so
far in the exploration of space.

But even more important, some of the technology
developed for the Gemini project is bound to have
fallout on the civilian economy. For example, the
bioinstrumentation (page 99) developed to check
the astronaut’s physiological reactions will be ex-
amined closely by medical researchers. And the low-
light television work (page 106) will interest broad-
casters and those using industrial television.

The space contest, if you want to call it that, has
barely started. There are a lot more innings to be
plaved before the game is over.

It's the volume

In the depression days of the thirties, burlesque
comedians used to tell this joke:

A man came into a restaurant and ordered a
steak dinner which was listed on the menu for 65
cents. When the meal came. the meat was fork-
tender and delicious and was accompanied by a
baked potato, two vegetables, salad, dessert and
coffee.

“That’s the finest meal I ever had,” the diner told
the owner. “How do vou do it for 65 cents?”

“Well, I lose $2 on every dinner,” the sad-faced
owner replied.

“Why do you do it then?”

“It’s the volume!” came the reply.

That old joke might apply today to the integrated
circuits business. The price cuts announced around
the time of the IEEE show by almost all suppliers
are aimed at increasing sales. But many of the pro-
ducers are already losing so much money selling

integrated circuits that price cuts can only accel-
erate the flow of red ink.

Clearly. the problem is one of acceptance. But is
price cutting the answer? A number of nonusers of
integrated circuits complain that the manufacturers
are not offering the right products. Analyzing why
once sale had fallen through, the general manager
of an integrated circuit firm admitted that his engi-
neers had spent too much time talking to each
other and not enough finding out what the cus-
tomer wanted.

Even the volume buyers don’t seem completely
happy with the off-the-shelf products, which are
the best hope for profits. Almost cvery computer
maker (except IBM, which makes its own hybrid
circuits) that has announced an integrated circuit
machine has added that the circuits would be modi-
fied for its specific application.

If integrated circuit manufacturers were to con-
centrate on developing and offering products that
are needed, instead of cutting prices on the items
that aren’t selling, they could speed the adoption
of microcircuits by the rest of the industry—and,
incidentally, make a profit.
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NOW...P&B QUALITY IN A FULL LINE OF

soun stare time delay relays

FAST
ACCURATE
RELIABLE

A wide range of time delay require-
ments can be met with these accurate,
easy-to-use solid state relays. All built
to P&B’s exacting standards of reli-
ability, this new series offers a multi-
tude of advantages, including timing
repeatability of = 2%; nearly instan-
taneous (milliseconds) reset; a choice of
sizes, mountings and terminations; long-
life inherent with non-mechanical solid state
switching. Three modes of timing are available—
knob-adjustable, resistor-adjustable, and fixed.
Most standard relays provide time delay on operate but
relays with time delay on release are also available.

CD-38 HAS RELIABLE P&B DPDT RELAY MOUNTED INSIDE CASE
An internally mounted DPDT relay has contacts rated to 10 amps,
115V AC, resistive. Fixed time delay can be specified or relay can
be adjusted with knob or external resistor.

CD-21 TIME DELAY PAIRS WITH POPULAR P&B KRP SERIES
RELAYS

Compact AC or DC units available to time in increments from 0.1 to
180 seconds. For use with popular P&B KRP relay which provides
up to 3PDT switching. Delay time may be fixed or adjusted with knob
or external resistor.

USE CD-45 WITH PR RELAY FOR HEAVY DUTY APPLICATIONS
Designed for use with PR power relay in elevator controls, machine
tools and other industrial applications. Contacts will switch up to
25 amps at 115V AC non-inductive, or 1 HP at 115/230V AC single
phase. Heavy-duty screw terminals. Time delay: fixed or knob-
adjustable.

CD-31 USED WITH KH RELAY PROVIDES 4PDT SWITCHING
Only slightly larger than one cubic inch. Available with fixed or
resistor-adjustable time delay. Match with KHP relay for up to
4-pole switching capacity. Plug-in convenience when used with
socket having solder or printed circuit terminals.

Now available at leading
electronic parts distributors
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SOLID STATE TIME DELAY RELAYS
ARE EASY TO APPLY IN ANY CIRCUIT

Typical Applications
For CD Series Time Delay Relays
Machine tool sequencing e Motor starting
circuits ¢ Vending machines o Container-
filling control e Data processing opera-
tions ¢ Warm-up or turn-on delay o
Photographic process control e Re-
corded message repeater ¢ Heat seal-
ing ¢ Induction heating e Elevator con-
trols e Die casting e Alarm circuits e
M Vacuum processing e Injection molding
CcD-31 ‘ e Conveyor control

THESE STANDARD TIME DELAY RELAYS ARE AVAILABLE
FROM ELECTRONIC PARTS DISTRIBUTORS

Time Sugg.

Delay in Input Resale

Type Seconds Voltage Notes Price
CDB-38-70003 0.1to 10 115V AC 1 43.80
CDB-38-70004 0.6 to 60 115v AC 1 43.80
CDB-38-70005 1.8 to 180 115V AC 1 43.80
CDD-38-30003 0.1to 10 24V DC 1 41.55
CDD-38-30005 1.8 to 180 24V DC 1 41.55
CDB-21-70003 0.1to 10 115V AC 2. 38.70
CDB-21-70001 1.8 to 180 115V AC 2 38.70
CDD-21-30003 0.1to10 24V DC 3 38.35
CDD-21-30001 1.8 to 180 24V DC 3 38.35
CDH-31-30005 180 (note 5) 24V DC 4 &5 38.90
CDB-45-70002 0.6 to 60 115V AC 6 37.05
CDB-38-70012 0.6 to 60 115v AC 1&7 52.45
CDD-38-30012 0.6 to 60 24v DC 1&7 49.50

NOTES

1. Has internal relay with DPDT contacts rated at 10 amperes, 115V
AC. 2. Use with Potter & Brumfield relay KRPSAG—115V AC, KRP11AG
—115V AC or KRP14AG—115V AC. 3. Use with Potter & Brumfield
KRPS5DG—24V DC, KRP11DG—24V DC or KRP14DG—24V DC relay.
4. Use with Potter & Brumfield KHP17D11-24V DC relay. 5. Resistor-
adjustable. 6. Use with Potter & Brumfield PR11AY—115V AC relay.
7. Provides delay on release; all others have delay on operate.

POTTER s BRUMFIELD

Division of American Machine & Foundry Company, Princeton, Indiana
In Canada: Potter & Brumfield, Division of AMF Canada Ltd., Guelph, Ont.

Export: AMF International, 261 Madison Avenue, New York, N.Y,
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Nuclear power
to get space test

Color confusion
for Europe’s tv

CBS Labs halting
some IC output

Raytheon reports
18-watt laser

Electronics Newsletter

April 5, 1965

Direct thermal conversion of nuclear power in space is taking a long leap
forward with the first launching of a nuclear reactor. The test of the
Atomic Energy Commission’s 500-watt SNAP 10-A conversion system
aboard an Air Force Atlas-Agena rocket, scheduled for shortly after April
1. comes at a time when the turbine-conversion SNAP 8 program, capable
of 35 kilowatts of power, is being cut back by a tight budget in the
National Aeronautics and Space Administration.

Direct conversion systems can be built for greater output, but their
efficiency—3%, compared with 10% to 12% for the turbo systems—still
requires prohibitively large reactors.

SNAP 10-A is a 970-pound package being used to power an experi-
mental Air Force ion engine and a variety of other space experi-
ments being boosted into polar orbiting the Atlas-Agena. It uses a silicon
germanium thermocouple and phosphorous arsenic dopants.

Hope for a single color television system for Europe faded even before
delegates opened a meeting designed to select one of the three contend-
ing systems. On March 22, two days before the meeting was to have
begun, the Soviet Union announced support for France’s Secam (sequence
and memory) system.

Delegates are split between Secam, NTSC (National Television Sys-
tems Committee) used in the United States, and West Germany’s PAL
(phase alternation line). Britain has threatened to go it alone with NTSC
if the countries of Europe fail to agree on a single system.

If Secam is adopted, the chief beneficiary would be the Compagnie
Francaise de Television (CFT), the French developer of Secam. All com-
panies selling sets in Europe would have to pay royalties to CFT. The
Radio Corp. of America and other U.S. companies would also share in
the benefits; Secam is basically a variation of NTSC, whose patents are
held by U.S. concerns. The Raytheon Co.’s Italian affiliate has an agree-
ment with CFT to develop and produce picture tubes for Secam receivers.

An executive of CBS Laboratories, a division of Columbia Broadcasting
System, Inc., has confirmed reports that the division is dropping commer-
cial production of integrated circuits. Another official declined to amplify
the report, other than to say, “It was simply a change in philosophy . . .
CBS was reluctant to go into large manufacturing” of integrated circuits.

Only in January, CBS dedicated new microcircuit production facilities
at its Stanford, Conn.

In one laboratory last month, researchers produced a laser beam whose
18-watt continuous output overheated the mirrors. Meanwhile, another
lab was developing a laser that uses no mirrors.

The 18 watts, a record for an experimental ionized argon laser, was
recorded by the Waltham, Mass., research division of the Raytheon Co.
The previously reported high for an argon laser was 4 watts. The mirrors
became so hot during the test runs that the optical cavity had to be inter-
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Aerospace group
backs U. S. fair

Gemini signals
penetrated shield

IBM tooling up
its Tokyo plant

Addenda

18

Electronics Newsletter

rupted by a chopper, which permitted lasing only in two millisecond
bursts. The company is considering substituting prisms for the mirrors.

In the second development, H-Mu Systems, Inc., of Palo Alto, Calif,
designed the first neon gas laser that uses coherence brightening. Instead
of using mirrors to bounce the laser beam back and forth and build up
energy, the “one-way” laser picks up energy from the inverted atoms
as the beam goes down the tube. Elimination of the mirrors eliminates
mode problems, says Harry Heard, H-Mu vice president. The pulsed
laser, in a tube 20 centimeters long, has produced several watts of power
in the visible and near infrared. Development on a continuously operated
device has begun.

After some hesitation, the Aerospace Industries Association is endorsing
plans for a government-sponsored international aerospacc and science
exhibition, scheduled for next summer in Washington. The fair is
designed to promote exports of electronics, aircraft and space equipment.

The Federal Aviation Agency originated the idea and quickly won
assent from the Pentagon, the Commerce Department and the Civil
Aeronautics Board. Now that industry has agreed to support the fair,
President Johnson is expected to add his approval and seek funds from
Congress to underwrite the exhibition.

Industry endorsement was slow in coming because manufacturers
originally demanded that they be allowed to write off the expenses of
their participation as allowable costs under government contracts, rather
than paying for it out of profits. Government officials rejected the
demand, and industry finally dropped it.

One apparent technical success in the Gemini flight has received little

“public note. The National Aeronautics and Space Administration claims

some success in receiving ultrahigh-frequency signals through the ion
sheath that surrounds the spacecraft during reentry. The technique
involves spraying water from the capsule, in effect washing the hot
surface of the craft. The Air Force is understood to be testing the tech-
nique for its ballistic missiles.

Tape recordings of telemetered data from Gemini are being studied
in an attempt to find out why the capsule, the Molly Brown, fell 58 miles
short of her splash-down target near the Bahamas. Early indications are
that garbled ground-to-air communication was a factor.

The International Business Machines Corp. is preparing to produce
models 20 and 40 of its System 360 computer at its Tokyo plant, although
production is being held up pending necessary Japanese government
approval. Japan is worried that her own manufacturers aren't yet strong
enough to compete against the American company. IBM is anxious to
reduce the time between approval and production, in case approval is
given.

The National Science Foundation has awarded an $11.3-million contract
to Cornell University for a 10-million-electron-volt electron synchrotron,
the largest in the world.
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TRIAC NOW CUTS 60~120 V STATIE‘

CASH

CONTROL CIRCUIT COSTS

Now at even lower prices,
Triac offers circuit econ-
omies in such a-c control
applications as replace-
ment of relays and con-

both 6- and 10-amp rat-
ings. Innovator: Semicon-
ductor Products Depart-
ment, Syracuse, N. Y.

1200w

1000

120v
60 CPS

tactors, manual switches,
back-to-back SCR’s, sin-
gle SCR inside a diode
bridge, and bi-directional
diode switches with their
associated transformer and
circuitry. Triac simplifies
control of full wave a-c
power and is available in

p SC45B
TRIAC

REWARD

A

Magnetic
Reed Switch

4

y
WATCH FOR

BLACK HAWK

NEW SHAPE IN COMMERCIAL
USE CAPACITORS

For test and mcasurement rigs, communi-
cations equipment. and consumer product
applications. Black Hawk capacitors deliver
unusual mechanical advantages . . . special
features like molded encapsulation, welded
leads, precise dimensions (=*.005"),
mounting feet, damage resistance, extended
foil construction and modern design. Hu-
midity and moisture resistance. efficient
space utilization. and euse of handling are
also well worth checking. Black Hawk ca-
pacitors will operate at temperatures up to
+125°C. Innovator: Capacitor Department,
Hudson Falls, N. Y.

r&ﬂ[ﬁ@ @@Q‘]ﬁ@[ﬁ]@@1

20,000,000 operations. SPDT

rounds out GE reed switch line

Advantages:

e 20,000,000 operation full load life.

e 150 milliohm max. contact resistance.

® 500-v breakdown (min. 60 cps, RMS).

® 3.100” max. length (with leads).

® (.215" max. diameter.

® |5 volt-amp contact rating up to 1 amp
or 250 volts.

Innovator: Tube Department, Owensboro,

Kentucky.

)
 DANGER )

VERY SENSITIVE

This electrostatic 1.0. reduces power re-
quirements of comparable, low-light-level
systems 30 to 1, weight 20 to 1, and size
S to 1. Measures just 13.125", weighs 11
oz. Focussing and deflection are self-con-
tained. Available with S-10 or S-20 photo-
cathodes. Innovator: Tube Department,
Syracuse, N. Y.

e = I 501011
Ciaii iV

* Trademark of General Electric Co.
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Inside it—a dguble-pentpde with
dual-control input scction and

sharp cutof! output section. This
new unit may be used in a 2-
stage /I amplifier with perform-

ance level comparable to con-
ventional  3-stage amplifiers in

COMPACTRON REPLACES 27— monochrome TV receivers. It

reduces sockets required, associ- y
EVEN 3—IF AMPLIFIER TUBES ated circuitry. and labor costs; F — Zero voltage AGC

and climinates need for an un- ==~ Minus 6 votts AGC
Lower cost. improved perform- bypassed cathode resistor to uti- scw o 2
ance level. reduced space re- lize full gain capability. Innova- Frequency in Megacycles
quirements—all are GE 9BJ11 tor: Tube Department, Owens-
COMPACTRON advantages. boro, Ky. Response of 9BJ11 IF amplifier

Relative gain in Decibels

4T
1
.

QUICK ON THE °

SMALL PACKAGE
WGE. R ZP-1061 TRIODE SIMPLIFIES CAVITY
DESIGN FOR OSCILLATOR SERVICE

This new high performance, metal-ceramic
coaxial triode for NAVAID application fea-

CADMIUM SULF!DE CELL WITH tures internal feedback that simplifies cav-

5 MILLISEC. MAX. RISE TIME ity design for oscillator service. Large cath-
ode area offers long and
reliable tube life. Grid-
pulsed oscillator service
simplifies modulator re-
quirements, and small tube-cavity
pachage size is ideal for miniaturization.

Response speed of GE's A36M1 cadmium Innovator: Tube Department, Sch'dy, N. Y.

sulfide cell approaches that of cadmium

selenide cells while retaining excellent tem-

perature (see curve 1) and life test sta-

bility (curve 2). Notice how the GE

A36MI’s resistance changes rapidly with
small changes in illumination (curve 3).
Ideal for electronic shutter controls on
cameras, computer readout cards, and

similar ~applications requiring fast re-

sponse times. Innovator: Tube Depart-
ment, Owensboro, Ky.
1. Resistance vs. Temperature at 0 38 ft-e

NEW LOW IMPEDANCE CAPACITOR

The key is simplicity. GE has eliminated
Test Conditions: E=10v 75%% of the internal connections found in
e he packaged competitive Tantalum capacitors.
This reduces chance for failure and helps
Haurstop Crfeirest eliminate high resistance contact—the pri-
3. Resistance vs. lliumnation mary cause of high impedance. High volt-
uf rating remains stable throughout life,
and all capacitors in the line meet Mil-C-
3965 requirements. Innovator: Capacitor
Department. Irmo, S. C.

% Resistance
2 =

o8

Ambient Temperature
2 Average hife test results at 75 mw and 40°C

Cell Resistance in Ohms

lilumination in ft-c




BIREUIT-C0ST RUSBERS

AMPLIFIER—TRANSISTORS COST < $1

Utilizing GE Economy tran-

sistors 2N2926 and 2N3391,
the Darlington Amplifier be-
low gains you excellent eco-
nomics through high current
gain at low collector circuits,

low leakage currents, low
collector capacitance and
good f. at low currents. These
transistors provide an input
impedance greater than 50

A

F—— oo ——

B
=

)@

megohms up to 25 kc, with
a circuit input capacitance of

RE

VERSATILE LOGIC—SEMICONDUCTORS COST < $1

2-level gate in this circuit
permits fan-in in cxcess of
10 into cither the AND or
the OR gate. Use of a gold-
doped, GE Economy tran-
sistor 2N3605 with a f. of
300 mcs. lowers the propa-
gation delay to well under
onc microsecond under any
combination of inputs and
outputs. Innovator for both:
Semiconductor Products De-

aiweur 22
DIODES DHD805

¥ DHDS00

¥ 0KD800

F=ABN4ABN,

g 3.3K

S

only 025 pf.

Q1=02=2N3391
Q3=2N2926

2K partment, Syracusc, N. Y.

WANT SPEC DETAILS?

PRICES? TEST SAMPLES?
APPLICATION HELP?

We don't offer you everything
you want from one supplier.
We just come a little closer
than anyone else.

Call your nearest General Electric Re-
gional or local Electronic Components
Sales office for immediate assistance.
Call collect now. Or ask your local dis-
tributor or write to us at 1 River Road,
Schenectady, New York 12305.

NEW ENGLAND REGION—O. J. SCHOPP

Area Code 617, 482-1800

31 St. James Ave., Boston, Mass. 02117

Area Covered: Northeastern N. Y.; Me.; N. H,;
Vt.; Mass.; R. [.; Conn.

EMPIRE REGION—BILL ROBUSTO

Area Code 315, 456-2062

Electronics Park, Syracuse, N. Y. 13201

ArePa Covered: Western N. Y.; Northeastern
a.

EASTERN REGION—IJOE UTTAL

Area Code 516, 921-8840

175 Jericho Turnpike, Syosset, N. Y. 11791

Area Covered: Long Island; Manhattan; West-
chester; Fia.

GARDEN STATE REGION—JOHN NELSON
Area Code 201, 472-8100

200 Main Ave., Clifton, N. J. 07014
Area Covered: N. J.

ATLANTIC REGION—PAUL RYAN
Area Code 215, LO 8-1800
3 Penn Center, Philadelphia, Pa. 19102
Area Covered: Eastern Pa.; Baltimore; Wash-
iAr}gton, D. C; Va; N. and S. Caroliga; Ga;
a.

EAST CENTRAL REGION—ED DRISCOLL

Area Code 216, 361-4464

4966 Woodland Ave., Cleveland, Ohio 44104

Arev?’ Sovered: Ohio; Western Pa.; Ky,; Ind;
. Va.

GREAT LAKES REGION—DON PUTNAM

Area Code 411, BR 1-5000

940 W. St. Pau! Ave., Milwaukee, Wis. 53233

Area Covered: Mich.; Wis.; Minn; N. and S.
Dakota

CENTRAL REGION—JIM WALTON
Area Code 312, 777-1600

3880 N. Milwaukee Ave., Chicago, Ill. 60641
Area Covered: |Il.; la.; Okla.; Tex,; Miss.; La;
Ark.; Mo.; Neb.; Kan.; Western Tenn.

NORTHWESTERN REGION—HARRY PERLIS

Area Code 415, 434-2211

235 Montgomery St., San Francisco, Calif.
94106

Area Covered: Northern Calif.; Ore.; Wash.;
Utah; Colo.; Northern N. M.; Ida.; Mont,;
Wyo.; Nev.

PACIFIC SOUTHWESTERN REGION — GEORGE
CURTISS

Area Code 213, BR 2-8566

11840 W. Olympic Blvd., Los Angeles, Calif.
90064

Area Covered: Peripheral Los Angeles, South-
ern Cal.; Ariz.; Southern N. M.

LOS ANGELES REGION—RAY KIDD

Area Code 213, 625-7381

212 No. Vignes St., Los Angeles, Calif. 90054
Area Covered: Los Angeles Proper

CONSUMER ELECTRONICS REGION — GEORGE
CROSSLAND

Area Code 312, 777-1600

3800 N. Milwaukee Ave., Chicago, 1l. 60641

Area Covered: All major consumer electronics
customer locations in the Midwest.




*666 — 415" sc

#946 — 4" sc

%885 ~ 414" s¢

assembly

N =775 — 414" sc .
‘f 4 with Crescent
4 Now you can get the pliers and cutters you need
/ for whatever work you have to do.
; Need to snap-cut fine or tough wire? Specify Crescent
/:/ precision made pliers with electronically induction
Pt hardened and hand honed cutting edges. Need to handle
M delicate wiring ? Specify Crescent long and chain

nosed pliers with beveled edges to protect even the finest
wire. Need a boost in output? Specify any Crescent
plier or cutter with cushion-grips and/or coil spring heads
that help the worker do a better job.

These and more are standard features available with the full
line of Crescent pliers and cutters for the electronic
and industrial user.

Special designs available too . . . whatever you need
to speed assembly. Call your Crescent Distributor, Sales
Representative, or call the Crescent Tool Company,
Jamestown, New York. All inquiries welcome.

CRESCENT®

CRESCENT TOOL COMPANY/ OIVISION OF CRESCENT NIAGARA CORPORATION fJAMESTOWN, NEW YORK
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CONSIDER YOUR HARNESSING OPERATION ..




Mr. Executive . . . Would you like to
save money while improving the product?

(Take only a minute to read this unique, no cost offer of a survey and report)

There is available at Gudebrod a wealth
of experience, gained in a specialized
attention to the harnessing of wire cables
since the earliest days of electronic equip-
ment. Gudebrod has the latest informa-
tion on tools and techniques, the latest
information on materials and layout, the
latest information on government re-
quirements and industry trends. There is
no comparable source for such informa-
tion in the industry. Some companies, in
the course of normal business have taken
advantage of this Gudebrod experience
and knowledge. You, too, can benefit from
them. We can recommend ways in which
to improve the operation of your harness
room—and ways to save money at the
same time. Here is what we propose—
there are three parts.

First, we arrange, at your convenience, to
have a Gudebrod representative make a

-

thorough survey of your harness operation
—specifications, methods, materials.

Then, this survey is sent to the Gudebrod
Home Office for review by an experienced
consultant.

Finally (and most important), a Consult-
ant’s Report (as illustrated on the left
hand page) is delivered to you. This will
contain special, written, confidential rec-
ommendations on how your harnessing
can be improved, how you can save money.

With self-interest, Gudebrod believes that
by improving the state of the art through-
out the industry, they will also improve
their own business atmosphere. In your
own concern for your company, why not
talk to us about a survey of your harness
operation—to improve it—to save
money? To repeat—you will be involved
in no cost or obligation.

- |UDEBROD BROS. SILK CO., INC.

— FOUNDED IN 1870~

12 SOUTH 12th STREET, PHILADELPHIA, PENNSYLVANIA 19107

Area Code 215, WA 2-1122
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The JXP
resistor fea-
turcs a special
ceramic substrate
cithin a nickel chrome
racunum-deposited film to
control TC and r(xlstu'l)/ This
film lias mudtiple silicone resin eoat-
ings and the resistor has a glass-filled
jacket with Jeffers-designed low-resistance
gold bands connceted to Jefiers-designed ter-
minal caps and low-osyycn-content copper leads.
JXP resistors are available in resistances from 49.9y
to 1 0Mey and in Styles RN335, RN60, RN65 and RN70.

Our JXP resistor
started people talking
during the IEEE

the JXP deliberately.

We might add that we engineer these
new resistors with parental care, under
conditions of hospital cleanliness. Thus
they always achieve predictable perform-
ance parameters. Notable ones, too. For
example, temperature coefficients are
close to zero ppm over the common tem-
perature ranges. Matching to within
0.02% is no difticult feat. Matched sets
can track within 5 ppm/°C of each other
over the temperature range of —55° to
+175°C. And JXP resistors meet all
MIL-R-10509, Characteristic E, spees.

To learn more, use this coupon, and
send for our JXP resistor brochure.

When we announced that we’d be in-
troducing our JXP resistor in New York
during the IEEE Show, we assumed that
this news would be of rather specialized
interest. After all, most designers don’t
actually need a tolerance of 0.1% (or
even less).

As the Show proceeded, however, sur-
prisingly large crowds jammed into our
modest Suite. (Our Vice President in
Charge of Refreshments is still un-
nerved, just thinking about it.)

The cause of all the excitement? A
new custom-made, temperature-stable
metal film resistor manufactured to pre-
cise target values.

Unlike most special film resistors, the
JXP isn't an ‘“off the shelf” assembly
line item that accidentally checked out
to the desired values. We established a
special task force within our Jeffers
Electronics Division, and we developed

JEFFERS ELECTRONICS DIVISION,
Speer Carbon Company

Du Bois, Penna.

Speer Carbon Co. is a Division of Air Re-
duction Company, tnc.

[0 Rush your JXP resistor brochure.

O Rush “Resistors for Precise Temperature
Measurements of Cryogenic Environments.”

O Arrange for me to receive reprints of
“Component Comments.”

Name
Title —
B 0 t Company —
g 0ar ugs Address_________
If you’d like to receive reprints of these (€ R ——
“Component Comments,” mail the cou- State Zip B
on. We'll place you on our mailing list.
P

'MQO;JEN@

some chilling
experiments in
resistor capabilily

It has come to our attention
that a rather intriguing applica-
tion has been found for our
regular carbon resistors.

During the past decade, a
number of researchers have been
studying the etfeets of ¢ryogenic
environments upon various me-
tallic and nonmetallic materials
used in military defense applica-
tions. In order to insure precise
temperature measurements
under conditions approaching
absolute zero, many of these
researchers decided upon using
Speer resistors as
resistance thermometers.

Loy grapl shows resistance-temprerainre
characteristic of Speer 130-ahm carbon
resigtor between 200° K aend .8 K.

Reports have been filtering in
from Brown, RPI, Amherst—
even from as far away as the
National Physical Laboratory of
New Delhi. And we’re pleased to
note that, invariably, our resis-
tors have taken to this extreme
cold like polar bears. Here, for
example, is what one professor
wrote about his studies: “The
Speer resistors are generally
most useful for accurate direct
measurement in the temperature
region 1° K to 0.01° K. The
feature which makes them more
desirable than other carbon
resistors is their reproducibility
(to within % %) from run to run
even with cycling to room
temperature and back.”

We’ve prepared an article on
these various studies, entitled
“Resistors for Precise Tempera-
ture Measurements of Cryogenic
Environments.” You can get a
copy by merely using the coupon.
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ACTUAL SIZE

NEW SHORT-PATH CONTACTS FEATURED IN
0.050-INCH CENTERS MICROMINIATURE PC CONNECTORS

Ideal for use with integrated semiconductor or
discrete component circuits, Winchester
Electronics' rugged, economical PC connectors are
industry's smallest.

Exclusive design wire contacts made of 50% IACS
high-conductivity, beryllium copper, formed to offer
exceptional resistance to vibration and shock load-
ing, create a short, direct, low-resistance electrical
path between board and backplane interconnec-
tion, rated at 1,400 volts RMS for contact-to-contact
AC voltage breakdown value at sea level. This is
just one of many outstanding reasons why
Winchester Electronics' microminiature printed cir-
cuit connectors are more frequently being specified
by space-conscious, performance-demanding
microelectronics packagers.

Characteristics include: 0.050-inch centers. Flame-
resistant, glass filled diallyl phthalate dielectric.
Solder or weld-type terminations. Straight or offset
tabs. Variety of mounting flanges. Choice of models

for 1/32 or 1/16-inch boards. Up to 50 positions.
Conformance with applicable parts of MIL-C-21097B.
High reliability. Precision construction.

The microminiature series is part of the most
comprehensive line of standard printed circuit con-
nectors available in the industry. It includes sizes,
types and materials to meet nearly every military
and industrial application. Winchester Electronics
also offers complete lines of removable-crimp con-
tact, miniature and subminiature rectangular,
round, quick-disconnect/heavy duty, environmental
andspecial-application connectors. Nationwide net-
work of distributors, regional offices and represen-
tatives assures prompt delivery and engineering
assistance. Writefornew Catalog No.364. Winchester
Electronics, Main St. & Hillside Ave.,Qakville, Conn.

WINCHESTER ELECTRONICS
A DIVISION OF LITTON INDUSTRIES
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Low-Level Signal Recovery
Instruments

Lock-in amplifiers (phase-sensitive
detectors) continuously tunable 1.5
cps to 150 ke for the recovery of
signal intensity information from

. - ' noise. $990 to $1350.
Magnetic Susceptibility Measurements ! Write for Bulletin No. 111

Vibrating Sample Magnetometer with

high sensitivity and wide dynamic

range for measuring magnetic Low Noise, High Gain Amplifier
moments of solids, gases and liquids. Extremely low-noise pre-amplifiers
$12,500. Write for Bulletin No. 110 to greatly extend operating range
of lock-in detectors and for general
small signal applications. $575 to
$680. Write for Bulletin No. 114

PRecISIon
Insiruments

Voltage/Current Reference Sources
eseal‘c Completely solid state, voltage/
current reference supplies with

0.001% stability, 0.01% absolute
accuracy and up to 7 decades
resolution. $1185 to $2200.

Write for Bulletin No. 112

Plasma Diagnostics
b Microwave Interferometers of the

11Q....Q11 “zebra stripe” display type at

I discrete frequencies up to 140KMC
Digital Voltmeters e (2mm) for measuring electron
World's smallest transistorized densities in plasmas. $16,000 to
digital panel meter with truly i we $48,500. Write for Bulletin No. 104
floating and guarded differential 2
input circuit and other outstanding

operating characteristics. $995 to
$1070. Write for Bulletin No. 107

PRINCETON APPLIED RESEARCH CORP., Box 565, Princeton, N.J., Tel: 799-1222 (609)
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Consumer electronics

Color it faithful

The models were pretty and their
clothes were smart, but who cared
about beauty or style? What in-
terested the audience was the star-
tlingly faithful picture on the color
television set as the camera panned
from one girl, under bright lights,
to a second under dimmer lights,
and then up to look directly at a
250-watt bulb.

There was no loss of color fidel-
ity as the camera moved from the
bright side of the stage to the dim;
there was no color smear or bloom
when the bulb appeared on the
screen.

A few stunts. The competition
stood by silently as North Ameri-
can Philips Co. put its new Norelco
PC-60 Plumbicon camera through
stunts that no other color tv camera
maker would try. The showing, at
last month’s National Association
of Broadcasters meeting in Wash-
ington, indicated that Philips, an
affiliate  of Philips Gleoilampen-
fabrieken N. V. of the Netherlands,
was far ahead of any of the other
United States tv camera makers.

Shadow line. The most spectac-
ular demonstration was the use of
key lighting to encourage shadows
around the models. Ordinarily,
shadows are verboten in a color
tv studio. At low levels of illumina-
tion, the three color pickup tubes
have different transient responses,
and shadows take on a green hue.
With the Plumbicon camera, how-
ever, shadows were reproduced
without loss or change of color.
Shadows, which add depth and
texture to the picture, up to now
have been possible only with
color motion pictures, which is
why owners of color receivers re-
port that watching color movies is
more pleasing than watching live
color programing,
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New Plumbicon color television camera shown off

by North American Philips.

The Plumbicon cameras, which
will be distributed by Visual Elec-
tronics Corp., are now in produc-
tion, with the first deliveries
scheduled for May. But indepen-
dent stations may have to wait
some time for delivery, because it
is rumored that the Columbia
Broadcasting System, Inc., has
placed a substantial order for the
first cameras.

The camera, the result of Dutch
and American research. will be
assembled in the United States; but
certain parts, including the Plumb-
icon tube, will be manufactured in
the Netherlands.

Like a vidicon. The Plumbicon
and the standard one-inch vidicon
work alike, although the light sen-
sitive surface on the Plumbicon is
lead monoxide. However, the two
differ considerably in performance.
The Plumbicon is more sensitive
and retains a high signal-to-noise
ratio even at low incident illumina-
tion. The Plumbicon has a shorter
time lag, which means that a light-
colored object moving rapidly

across the screen will not streak.

The Plumbicon, has a linear
relationship between light level
and signal current even at low
light levels and its dark current
(signal at zero illumination) is
almost negligible. The vidicon, on
the other hand, has high dark cur-
rent and is nonlinear at low light
levels. This causes the extraneous
coloring of shadows. The linearity
of the Plumbicon also allows for
perfect matching of the cameras
in a studio.

RCA entry. The Radio Corp. of
America also introduced its ver-
sion of a highly sensitive pickup
tube, the Selenicon, in its new four-
tube camera, the TK-42. The
camera uses three Selenicons for
red, blue and green pickup and a
4Y2-inch image orthicon for sepa-
rate monochrome pickup. Because
the monochrome picture comes
from only one tube, rather than
three, as in the Norelco camera,
there is no black-and-white regis-
tration problem and color regis-
tration is supposed to be less
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critical. However, the Norelco cam-
era appeared to be in better color
registration although both camecras
produced equally sharp black-and-
white pictures. Also, the RCA pic-
ture showed evidence of green
fringing and the reflection of the
clothing tinted the girls” faces.

The Norelco camera, plus con-
trol equipment, is priced at $62,500,
while the RCA camera, plus con-
trol gear, costs $72,000. The
Selenicon won’t be in production
until the first quarter of 1966, The
TK-42 is mow being produced,
however, with three vidicon pick-
up tubes. To mect the competition,
RCA will modify the camera to
use the Selenicons when they are
available. The company will change
the optical system as well.

Flat lighting. The color camera
display at the RCA exhibit could
not take advantage of its higher
sensitivity Selenicons because it
contained the vidicon optics. The
RCA mock studio was flat-lighted
at 250 foot-candles. With flat light-
ing there are no shadows. The
complete Selenicon camera will
operate in lighting of 150 foot-
candles.

The Norelco camera, which uses
three Plumbicon pickup tubes, will
operate faithfully duwn to 50 foot-
candles. Also, the Norelco camera,
which is no larger than a black-and-
white camera, appears to be half
the size of the RCA TK-42.

Military electronics

Northern guard

Communications links between
radar sentries in Greenland and
the air defense headquarters in
Colorado Springs have long been
considered marginal by military
officials. One of the two existing
operational routes runs under water
via cable, and on occasion Russian
trawlers have cut the lines. Next
month, the most powerful tropo-
scatter system in the world, and the
longest frequency-modulated link
to date, is expected to become
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operational, completing the last
leg of a third route that will
strengthen the weak link in the
United States’ missile-defense
chain.

The critical and final leg of the
new route is a 390-mile jump from
Thule, Greenland, to Fox Main, a
lonely military station on the Mel-
ville Peninsula in the Canadian
Northwest Territories, 140 miles
north of the Arctic Circle. The 100-
kilowatt Thule-Fox system is part
of the military’s 4891 program,
under which all the communica-
tions routes in the northern part of

Listening post: Troposcatter antenna
at Fox Main, a military base in the
Canadian Northwest.

the hemisphere are being upgraded.
The system broadcasts in the 345-
to 455-megacycle range. It contains
12 communication channels; six
are priority channels from radars
of the Ballistic Missile Early Warn-
ing System (BMEWS).

The cxisting Distant Early
Warning tropo link from Thule to
Cape Dyer, called Dewdrop, is
about 100 miles longer than the
Thule-Fox link, but it’s a single-
sideband system.

Forging a route. The new $18-
million link will become part of the
principle communications route for
BMEWS. From Fox Main, the
radar data is transmitted along

Dewline via existing military tropo
links and commercial tropo to a
station near the northern boundary
of Alberta Province. From there,
it’s carried by commercial micro-
wave to Colorado Springs.

Although the new link will be
the principal route between Thule
and Colorado, the existing paths
will continue as alternates.

Upgrading the 489L communica-
tions program also includes instal-
lation of 22 60-foot troposcatter
antennas along the Dewline to re-
place existing 30-foot antennas, a
job about half done; improvement
of communications in the Thule
Air Base area, including installa-
tion of microwave links, which are
now being tested; and upgrading
of electronics switches and other
communications equipment in
Alaska.

A brute-force technique, using
100-kw continuous power to over-
come signal fading along the 590-