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Sumulated atomic explosion (below) occurs during war

games between scale-model radio-controlled tanks. See p 55
Systems applications for solid-state masers. See p 58
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Another NEW Jones & Lamson Optical Comparator
THE ECONOMY MODEL 14”-SCREEN PC-14A

This new 14”-screen universal measuring and
comparison machine incorporates lateral,
vertical and angle measuring facilities. [t
offers a combination of important features
that set the standard for practicality, price,
and performance:

. All measuremenis read di-
rectly to .0001” without
computation.

. High-intensity fan-cooled il-
luminating units for sharp
definition of shadow image.

. No adjustments when chang-
ing magnifications. A full
range of J & L Telecentric
Projection Lenses is available,
from 5X to 125X.

. Three table styles are avail-
able; a plain table as well *
as 18” and 30" ball or roll

type measuring tables.

. Work capacity — either 5”
or 8” in diameter with max.
of 24" between centers.

Many other features such as new normal light
reflection unit, tracing attachments and super-
high-pressure mercury arc illumination, are
available.

See this machine in action at Booth #308,
ASTME Show, Los Angeles. Or call one of our
West Coast representatives: Germain Mao-
chinery, Los Angeles and Phoenix; Moore
Machinery, Berkeley; Perine Machinery &
Supply, Seattle; Allied Northwest Machine
Tool Corp., Portland and Salt Lake City.

ONES § LAMSON o) oo

lones & Lamson Machine Company, 539 Clinton Street, Springfield, Vt,, U. S. Ak A DIVISION
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Typical response curves indicating the various shape factors available in standardized Burnell Crystal Filters e ey
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Running the &7 gamut in crystal filters
o )
o~ %,
o — .

BURN}L{ CRYSTAL FILTERS NOW COVER FULLEST RANGE YET POSSIBLE —
P LN 1 kc to 30 mcs

To its notable achievements in advancing the clectronic arts,
Burnell & Co. now adds another—the development of moderately
priced high attenuation crystal filters covering the extraordinary
range of 1 ke. to 30 me. This represents a range many times broad-
er than previously thought practicable. In addition, the Burnell
Crystal Filter line now includes several types herctofore con-™
sidered impossible.

More than 15 years research, development and experience are
represented in the designs illustrated in the response curves
shown. Burnell & Co. has taken crystal filters out of the luxury
class in applying its experience to their design and manufacturing
without incurring developmental and engineering costs.

Whether your crystal filter nceds are for standard units or
those engineered to center frequency, band width, selectivity and
impedance level, call on our Crystal Filter Division for quick
delivery. Send now for Crystal Filter Catalog, XT455 \

L,r

COPYRIGHT 19680
BURNELL & CQ.. ING.
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PIONEERS IN microminiaturization OF TOROIDS, FILTERS

& RELATED NETWORKS

EASTERN DIVISION
DEPT. E-41

10 PELHAM PARKWAY
PELHAM, N. Y.
PELHAM 8-5000
TELETYPE PELHAM 3633

Mfd. in Canada by Edo (Canada) Ltd., Cornwall, Ont.
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720 MISSION ST,

SOUTH PASADENA, CALIF.
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CROSSTALK

STEREO FIELD TESTS. Last week Electronic Industries Association
delivered to the Federal Communications Commission the report of Panel
5, National Stereophonic Radio Committee. It contains engineering data
and off-air recordings derived from field tests of six proposed systems for
compatible stereo f-m broadcasting. The report makes no evaluation of
the data and draws no conclusions favoring one system over another; the
information is intended, rather, to help the FCC set standards.

The work of the NSRC field-test panel represents another highpoint in
intraindustry cooperation. Some 36 engineers representing 23 companies
and organizations and the FCC participated in the work. The job set
some records for efficiency too. Under the direction of A, Prose Walker
of the National Association of Broadcasters as chairman, the pane! accom-
plished its mission between April 29 and October 17. Panel members
attended 10 day-long panel sessions and joined in 12 subcommittee meet-
ings and some 30 all-night field-test sessions at the test site near Pitts-
burgh, Pa.

To the men on the job and the companies and organizations who made
it possible for them to be there, the electronics industry and the public at
large owe a vote of thanks. For a summary of what is in the NSRC
report, and some private speculation of what may come from it, see p 32.

SOLID-STATE MASER. Accompanying photograph appeared on p 66
of our April 25, 1958 issue. Showing an experimental setup in which a
maser cavity is surrounded by high-voltage field coils, the photograph
was part of an article on the solid-state maser amplifier by J. W. Meyer
of MIT Lincoln Lab. Since that time, research has drastically reduced
the size of the maser package. For a comparison, see Fig. 2A of Meyer’s
new article on masers which begins on p 58.

TUESDAY’S ELECTION will find millions of persons watching for an
early balloting verdict—and that’s where electronics comes in. The three
major networks, American Broadcasting Company, National Broadcasting
Company and Columbia Broadcasting Company, are using computer sys-
tems expected to give predictions earlier than in previous elections. One
reason for this is the massive computer programming that has, in some
cases, been going on for a year. The full story starts on p 30.

Coming In Our November 11 Issue

NEREM HIGHLIGHTS. When the Northeast Electronics Research and
Engineering Meeting opens in Boston Nov. 15, a record-breaking attend-
ance is expected at the 40 technical sessions and nearly 400 exhibits.
Next week’s conference roundup by New England Editor Maguire spot-
lights several significant papers to be presented in such areas as space and
ocean electronics, information technology and microminiaturization.

electronics



Tubular
Sintered-Anode
NEW TANTALEX®

apacitors
Case Size C pacito

BOOSTS Pack

RATINGS TO High Capacitance
= gy o Iin Small Volume

Now designers can get the reliability and per-
formance of Sprague’s Type 109D and 130D
Tubular Sintered-Anode Tantalex Capacitors in
ratings up to 560 uF. A new "T” case size permits
moreratingsineveryworking voltage. Type 109D
capacitors can be operated up to 85 C without
voltage derating and up to 105 C with a voltage
derating of only 15%; Type 130D to 125 C
without derating.

Designed to MIL-C-3965B

s \ These Tantalex Capacitors are designed to meet
SPRAGUE { | 7 T Case vibration (2000 cycle), shock, and all other

-/ environment requirements of MIL-C-3965B. Out-
45 to 560 pF standing mechanical features include a specially-

treated cathode; a double-spun, missile-proven
fluorocarbon elastomer high temperature seal;

e ! and a special porous sintered tantalum anode

“E" Case developed to give unusually high capacitance per
18 to 270 |.IF unit volume.

No Shoulders; No Chassis Slots Required

M/C The clean, shoulder-less shape of these capacitors

“C' Case was pioneered by Sprague to simplify printed

3.6 to 68 .IF wiring layout and assembly. It eliminates the

2 need to punch mounting slots of the type required

Actual Sizes for older shouldered cup designs. Wiring boards

can also be stacked more compactly.

For more information on Type 109D and 130D Tubular Sintered-

Anode Tantalex Capacitors, write for Engineering Bulletin 3700D i
and Bulletin 3701 to Technical Literature Section, Sprague Electric s p n n G u E
Company, 35 Marshall Street, North Adams, Massachusetts,

THE MARK OF RELIABILITY

SPRAGUE COMPONENTS:
CAPACITORS « RESISTORS ¢ MAGNETIC COMPONENTS ¢ TRANSISTORS ¢ INTERFERENCE FILTERS ¢ PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE ¢ CERAMIC-BASE PRINTED NETWORKS ¢ PACKAGED COMPONENT ASSEMBLIES
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FXR’s

FERRITE
ISOLATORS

b Series 157

OPERATION: Full waveguide band-
width

RANGE: Waveguide 3.95 to 26.50
KMc Coax 2.0 to 4.0 KMc
ISOLATION: 15 to 30 db depending
upon range

VSWR: Waveguide 1.15 mox
Coux 1.2 max - .

INSERTION LOSS: 1db max

No. 1 of a series of FXR’s new pre-
cision microwave components
designed to meet the ever-growing
needs of the microwave industry.

FXR's Ferrite Isolators are broad-
band, high performance waveguide
and coaxial microwave components
which provxde maxnmum isolation
and minimum insertion loss. In gen-
eral these isolators are, used in any
application where it is desired to
attenuate either the forward or re-
verse power flow without con-espond-
ing attenuation in the opposite direc-
tion. They are used 10 reduce the
VSWR presented by a load and to
isolate the oscillator for more stable

operauon
Minimum
Madel Frequenc Isolation | Peak
No, Range KMc db Power | Price
H157A 3.95- 5.85 18 *2KW | $270.00
C157A 5.85- 8.20 20 *2KW 245.00
157A 7.05-10 24 *2KW | 245.00|
X157A 8.20-12.4 30 *2KW 220,00,
Y157A 12.40-18 24 **IKW | 245.00f
18.00-26.50 24 **1KW | 270.00|
K157AFt 270.00
N1S7A 2.00- 4.00 15 2KW 450@'
*Load VSWR 5 **Load VSWR 2

+K157AF has the same specnfncatlons as K1S7A,
except for the flange,

Wrise for Catalog Shees No. 157

FXR, Inc.

Design-Development-Manufacture

25-26 50th Street RA, 1-9000
Woodside, N. Y./TWX: NY 43745
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COMMENT

Space Systems

Your article entitled ‘“Mercury
Ground Network: Roadmap for
Future Space Systems” (p 30, Oct.
7) presented the detailed system
design in an excellent manner. It
was noted that little mention was
made of the acquisition aid to pro-
vide pointing data to all steerable
FPS-16 antennas. This acquisition
aid, produced by Cubic Corp., is
called AGAVE, for automatic gim-
balled-antenna  vectoring equip-
ment. AGAVE is presently used in
the Mercury program as well as all
test sites on land, and also on ships
where acquisition pointing data are
required. We are proud of the
AGAVE system because it provides a
new tool for tracking heretofore
unavailable.

I agree with your statements
that there is an insatiable demand
for more tracking capability, and
that there is a growing emphasis
on range and range-rate only track-
ing systems. Your attention is
called to the Cubic-built Secor, a
system which was sponsored by the
Air Force and which is designed to
provide range and range-rate. This
equipment will be used by the Army
in the next Transit flight to provide
geodetic data for mapping the
world.

This information is passed on to
you because both AGAVE and Secor
are systems that help supply the
demand for “more tracking capa-
bility,” and Secor has been de-
signed specifically as a “range and
range-rate system.” It is interest-
ing to note that the Secor overall
cost—equipment and installation—
is approximately a third that of the
system in your article . . .

WALTER J. ZABLE
Cusic CoORP.
SAN DIEGO, CALIF.

Electromechanical Devices

Thank you for the . . . material
covering ‘“Electromechanical De-
vices and Systems for Electronics”
(p 57, Sept. 30), including the
cover with its fine picture of a fer-
reed. Incidentally, we would like
everyone to use the term ferreed
and have not, therefore, used a
capital F in its spelling, as would

be done for a trade name. This
follows the practice of the term
transistor and others.

Congratulations on a fine job.
The field that you have covered is
so large and so complex that you
and your associates must have done
overtime to do it.so well.

A. C. KELLER

BELL TELEPHONE LABORATORIES
NEw YORK

. You have done an excellent
piece of work in presenting the
many different phases of the prob-
lems which concern electromechani-
cal devices. I am sure that many
more people are becoming aware of
the fact that a relay as well as other
switching devices require some un-
derstanding of the circuit condi-
tions to obtain the proper device
for a given application . . .

CHARLES F. CAMERON
OKLAHOMA STATE UNIVERSITY
STILLWATER, OKLA.

We felt that electromechanical
systems were generally under-
played; but we didn’t realize how
badly until the response to the spe-
cial report began to roll in.

We’ve found one mistake in the
report that warrants correction.
On p 59, the report says a meter
relay can bhe actuated by changes
in a signal as small as a fifth of
an ampere; it should be a fifth of
a microampere. We'd hate to let
six missing zeros stand between
meter relays and thousands of
potential users.

Lost; Found

I have noted the letter “Help
Wanted” published in Comment,
p 6, Sept. 9, in which Mr. Gerald
Shirley requests information on In-
ternational Scientific Corp.

While you may already have re-
ceived this same information, or
perhaps more detailed information,
I pass this along for what it is
worth. The ISI magnetic clutch
drive tape deck is now marketed
by Mid-Continental Engineering,
Minneapolis, Minn. I know this or-
ganization is currently in operation,
as I ordered and received several
parts for my ISI tape deck as re-
cently as last month. . .

EUGENE A. WILLIE
U. S. ARMY SIGNAL RELAY CENTER
APO 58, NEW YORK

electronics



WHEN YOU NEED

FAST SWITCHING specify
new Hughes 2N1254-2N1259

P-N-P transistors

Here are the fastest switching p-n-p silicon mesa transistors ever
developed. Look at these outstanding features: Typ. f; of 75MC...
thin base region...low stored base charge...low tat ts tr ... 8 of
1.5 min at 50MC... B of 1.75 typ. at 50MC...low collector capacitance.
These transistors have good high-level gain characteristics, excep-

tional low-level gain characteristics, plus high breakdown voltage.

They give excellent performance at low voltages, and they are

outstanding for high-voltage switching.*

These new high-speed transistors are available in production

quantities —right now!

*The series is also available with the same electrical i

istics ina

configuration with a free air power dissipation of 750 MW.

There is a Hughes sales office or authorized distributor in your area. Give them a call

today. Or, if you prefer, write Hughes Semiconductor Division, Marketing Department,

Newport Beach, California.

ot
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For Government Spec Wire

the Leaders Specify

~ Alpha offers a complete line of Mil- W-76A Wire from stock
for immediate delivery from your local distributor or the factory.

Alpha Military Wire, produced to the highest standards,

ALPHA

is used by every major manufacturer engaged in defense projects. Write for your free Alpha Wire catalog

MIL-W-76A
DESCRIPTION M votr | conpucTorR © STOCK ALPHA
MIL-W-76A (Single conductors) RATING SIZE COLORS NUMBER
TYPE LW stranded tinned copper, light 300 20-30 *1-10& 1685-1690
UNCOVERED wall thermoplastic insulation. 14-22
PLASTIC 80°C
TYPE LW stranded tinned copper, light 300 20-30 *1-10 & 1675-1680
NYLON wall thermoplastic insulation, *14-22
JACKET clear nylon jacket overall.. 90°C
TYPE MW stranded or solid tinned copper, 1000 12-24 *1-30 1550-1567
UNCOVERED thermoplastic insulation. (stranded)
PLASTIC 80°C 16-22
(solid)
TYPE MW stranded tinned copper insulation, 1000 12-24 Coggf;}:isi_ll%m 1350-1356
SHIELDED tinped copper shield overall. Conductors 12-14
80°C Colors *1-3
TYPE MW stranded tinned copper, 1000 16-22 2] 137141374
NYLON thermoplastic insulation
JACKET tinned copper shield overall,
(SHIELDED) jacket over shield. 90°C
. . Conductors 16-22
TYPE MW stranded tinned copper, medium 1000 12-22 i *1 4. 1504-1509
NYLON wall thermoplastic insulation, e e T
JACKET. clear nylon jacket overall. 90°C Colorso* 1.6
TYPE MW stranded tinned copper, thermo- 1000 12-22 Conductors 1622 1590-1595
GLASS plastic insulation,lacquered Conductors 12-14
BRAID glass braid overall. 80°C Colors *1 & *14-22
TYPE MW stranded tinned copper, white 1000 12-22 *1 1361-1366
GLASS thermoplastic insulation, lac-
BRAID quered glass braid tinned copper
SHIELDED shield overall. 80°C
TYPE HW stranded tinned copper, heavy 2500 6-22 Conductors 6-16 1571-1579
UNCOVERED wall thermoplastic insulation. (22-14) Colors *1-3 &
PLASTIC 80°C 600 Conductors 18-22 15611567
12-6 Colors *1-10
( )
TYPE HW stranded tinned copper, heavy 600 6-10 *1,14,15 1598-1599/6 i
GLASS wall thermoplastic insulation,
BRAID lacquered glass braid overall.
80°C
1. White 7. Brown 13. Dark Blue 19. White/Brown 25. White/Black/Yellow
2. Black 8. Orange 14. White/Black 20. White/Orange 26. White/Black/Blue
3. Red 9. Gray (slate) 15. White/Red 21. White/Gray 27. White/Black/Brown
4. Green 10. Violet (purple) 16. White/Green 22. White/Violet 28. White/Black/Orange
5. Yellow 11. Tan 17. White/Yellow 23. White/Black/Red 29. White/Black/Violet
6. Lt.Blue 12. Pink 18. White/Blue 24. White/Black/Green 30. White/Black/Gray

= Alpha can create for you over 40,000 military approved striped color combinations.

ALPHAWIF!E

ALPHA WIRE CORPORATION Subsidiary of I.ORAI. Electronics Corporation
200 Varick Street, New York 14, N. Y.
Pacific Division: 1871 So. Orange Dr., Los Angeles 19, Calif.
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ELECTRONICS NEWSLETTER

New Rocket Programs
For Moon, Planets

LUNAR AND PLANETARY PROGRAMS at
Caltech’s Jet Propulsion Laboratory
will cost $50 million this fiscal year,
65-percent of this amount will be
spent within industry. NASA lunar
programs announced are Ranger,
Surveyor and Prospector, with the
latter two still in the study stage.
Project Ranger will include five
flights of a JPL-designed spacecraft
launched by Atlas Agena B vehi-
cles for 200 to 300-mph landings of
50-1b instrument packages on the
moon. Surveyor will follow with a
one-ton spaceship launched by Cen-
taur rocket that will soft-land 100
b of instruments. When Saturn
vehicles become available, Prospec-
tor will provide roving experiments
on the moon with possible return of
lunar material samples to earth.

Planetary programs include or-
biting of and landings on Mars and
Venus by 1970. Possible objectives
of other 1970 missions are fly-hys
of Mercury and Jupiter. JPL spaca-
craft using Centaur will be called
Mariner, and those using Saturn
boosters, Voyager.

First Mariner mission will be a
Venus fly-by in 1962. Second Mari-
ner will be a deep space probe late
in 1962. First Mariner Mars space-
craft will be launched in 1963. De-
velopmental missions to Venus,
using Voyager, will be conducted
in 1965. Mercury and Jupiter fly-
bys, using the Saturn C-2 vehicles,
are scheduled for 1970.

Primary tracking station for
Deep Space Instrumentation Facil-
ity is at Goldstone, Calif., with
others at Woomera, Australia and
Krugersdorp, South Africa. The
Australian facility will be com-
pleted in November, the South
African station in spring 1961.

MIT Laboratory Produces
150-Gc¢ Varactor Diodes

OUTDIFFUSION TECHNIQUE has been
used by MIT’s Lincoln Laboratory
to produce germanium varactor di-
odes with cutoff frequencies of 70
to 150 Gec at —1 v bias. Low-re-
sistivity germanium doped with ar-
senic was outdiffused in a vacuum
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of 10" mm Hg at 850 C for 24 to
40 hours.

Outdiffusion produces a thin re-
gion of higher resistivity near the
surface where an alloy junction can
be formed, with the bulk of the ma-
terial retaining its low resistivity.
After outdiffusion, the germanium
is lapped to 0.002-in. thickness and
diced.

Ohmic contacts are formed
through alloying the die to a gold-
antimony plated Kovar stud. Dots
are of lead-indium-gallium or in-
dium-gallium, are alloved onto the
outdiffused region. Indium-coated
nickel leads are soldered to the al-
loy dots and the junctions are
etched. The packaged and sealed
diode measures 0.27 in. long.

Plan Long-Term
Geodetic Satellite

GEODETIC  SATELLITE may be
launched in near future for gather-
ing of precise information about
earth’s gravity, size, shape and re-
lationship between land masses.
Some gravimetric information has
come from satellites launched to
date, but none has been specif-
ically for geodetic measurements.
Such a satellite is proposed by AF
Cambridge Research Laboratories.
It would use both optical and elec-
tronic equipment. Since repeated
observations would be necessary for
accurate data on the earth’s size
and shape, life expectancy of power
sources for electronic equipment
would have to be 9 months to a
year.

Xerographic Process
Reproduces Grey Scale

TABLE-MODEL electrostatic printer
now being merchandised by Ameri-
can Photocopy Equipment Co. uses
negative charge distribution on a
paper coated with zinc-oxide resin
to reproduce grey-scale tones.
Charged sheet is expoesed to a light
image which reduces the charge in
direct proportion to light intensity.
Positively charged powder dusted
on the surface makes the image vis-
ible; the powder is fused to the
paper by heat.

Apeco calls the device Electro-
Stat, envisions it as an office dupli-
cator since its size is small (18 X
22 in.) and the cost of copies is 3.5
cents a sheet. The Electro-Stat uses
an RCA-developed technique, will
be produced under Apeco contract
by Seeburg Corp.

Asks First Satellite
For Telephone, Tv Tests

AMERICAN TELEPHONE & Telegraph
last week picked up National Aero-
nautics & Space Administrator
T. K. Glennan’s cue (see ELECTRON-
Ics Newsletter, p 11, Oct. 21) and
asked authority to put up a satel-
lite station within a year. Company
wants the station for experimental
transmission of telephone calls,
television and other communica-
tions between the U. S., United
Kingdom and continental Europe.
ATT asked Federal Communica-
tions Commission for the authority,
said it was prepared to contract for
the launching and to construct the
ground transmission and receiving
facilities. Spokesmen for the firm
figure that communications satel-
lites will cost about $1 million apiece
when they are “in production.”

Seek Transistors
For 100-Mc Computer

TRANSISTORS for a future 100-Mc
computer are goal of concentrated
program at MIT Lincoln Labora-
tory. Sought is a uhf saturating,
switching transistor capable of op-
erating in 100-Mc computer circuits
with rise-times in the order of one
nanosec. Design is aimed at pro-
ducing best uhf switching transis-
tors of both madt and mesa types.
It is hoped that high-speed ampli-
fier transistors can be obtained by
slight modification of the switching
units. Under Lincoln contracts,
Philco is working on madt approach
and Texas Instruments on a new
germanium mesa switch. Lincoln
researchers are developing new
techniques for measuring transistor
parameters.

Study Detection Method
For Near-Space A-Blasts

ATOMIC ENERGY COMMISSION an-
nounces development of an experi-

9



mental ground-based station for
studying methods of detecting nu-
clear detonations in near space.
Equipment was developed by Los
Alamos Scientific Laboratery, has
been operating atop the AEC’s Los
Alamos office since mid-September.

Station will investigate an at-
mospheric fluorescence phenomenon
associated with high-level blasts, is
part of project Vela, a cooperative
detection project being carried on
by AEC, Defense Department’s Ad-
vanced Research Projects Agency,
and government agencies.

Instruments and recorders were
built by Edgerton, Germeshausen &
Grier. Fluorescence detector uses
a narrowband filter and an optical
detector mounted behind a wide-
angle lens. Technique has been pro-
posed for inclusion in a worldwide
network of ground detector stations
now being discussed by a UN com-
mission in Geneva.

New York City Testing
Electronic Traffic Net

CENTRAL CONTROL STATION of New
York City’s Department of Traffic
is now equipped with a high-speed,
high-capacity punched-card pro-
grammer and accompanying gear to
control a portion of the city’s traflic
electronically. Municipal officials
studied traffic to derive forecasts of
vehicular flow along a major artery
in Queens County, programmed
their control system according to
these forecasts.

Control signals produced in the
traffic center are sent by telephone
circuit to a transmitter atop Queens
General Hospital, broadcast by uhf
radio to traffic-light control gear lo-
cated at each intersection along
Hillside Avenue.

The equipment was installed by
Motorola, began operating last
week, may be used more widely in
the metropolis as initial testing
proceeds. Several other large U. S.
cities are now using equipment of
the same type.

NASA Starts Studies
Of Multi-Man Trips

NATIONAL AERONAUTICS & Space Ad-
ministration has let three quarter-
million-dollar study contracts on its
Project Apollo, the three-man space-
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craft system that may start flight
tests in 1962. Convair, GE’s mis-
sile and space vehicle department,
and the Martin Company are mak-
ing the studies, will turn the find-
ings over to NASA in six months.
Reports will include estimates of
time, costs and facilities required
for design, development, fabrica-
tion and flight test.

Manned orbital flights may be
scheduled for 1966, with a trip to
the moon before 1970. Total project
will cost several hundred million
dollars, NASA indicates.

Argonne Labs to Build
High-Power Synchrotron

RAREST TYPES of antimatter will be
available as tools for midwestern
researchers within next two years,
upon completion of Argonne Na-
tional Laboratories’ 12-billion-elec-
tron-volt zero-gradient synchro-
tron. Albert Crewe of University of
Chicago’s Enrico Fermi Institute
for Nuclear Studies described the
machine at an industrial conference
in Chicago last week.

New machine will be able to ac-
celerate 10" protons per pulse, cre-
ate even the most elusive particles
now known. It will still have power
to spare, Crewe says. The syn-
chrotron will be bigger than the
10-Bev Soviet model.

One hundred twenty-four stra-
tegically focused quadrupole mag-
nets will help 110-ft linear ac-
celerator boost an 800-Kv ion source
to 50-Mev level before injection
into a sectional magnetic ring. Peak
power in the ring is 117 megawatts.
Changes in d-c will change the
permeability of a ferrite tuning
system which will alter the fre-
quency of an r-f cavity, pushing the
circling beam to top power.

The Question Now:
When Stereo Standards?

ELECTRONIC INDUSTRIES ASSOCIATION
has turned over the report of the
National Stereophonic Radio Com-
mittee’s Panel 5 to the Federal
Communications Commission (see
p 32-33, this issue). The question
now is: When can the industry ex-
pect FCC to settle on stereo
standards?

The field-test report of NSRC is

not the last word. All proponents
who had their systems tested still
have the opportunity to file indi-
vidual comments with FCC. Fur-
thermore, manufacturers whose sys-
tem were not tested (such as Philco,
RCA, CBS) also can file. FCC men
avoid suggesting that one system is
superior to another, although they
will point to desirable characteris-
tics in nearly all the systems.
Barring a real dark horse in the
stereo race, the best guess seems to
be that stereo standards will be
promulgated in the first half of
1961, and that the final system
standard will be a hybrid of the
systems already studied, plus best
features of any later proposals.

Computers Beat Humans
In Information Retrieval

COMPUTERS can double human effec-
tiveness at indexing and retrieving
information from libraries, Verner
Clapp, president of Washington,
D. C., council on library resources,
told Computer Applications Sym-
posium in Chicago last Wednesday.
Needed however, are universally
machinable languages.

In chemical association trial, ma-
chine retrieved 86 percent of source
documents, compared to 38 percent
by human team. Benefits could
come from consolidating today’s
3,000 indexing services into one
searching tool.

Nanosecond Diodes
In Production

GOLD-BONDED SILICON computer di-
ode with recovery time of half a
nanosecond was announced last
week by Hughes Aircraft. The unit
switches from 10 ma forward cur-
rent to —6 v reverse voltage with
less than 0.2 ns recovery time.

Hughes says rectification effi-
ciency is 25 percent at 13.5 Ge.
Typical capacitance is 0.7 pf. Ap-
plications proposed for the diode
are in data-processing systems and
high-frequency communications cir-
cuits.

Company spokesmen say that a
technological breakthrough in the
formation of the junction is respon-
sible for the high speed of the unit.
The diodes will cost $0.90 to $2.00 in
lots greater than 100.
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NEW VA-823

VARIAN IS DELIVERING
THE HIGHEST CW POWER AT X-BAND

VARIAN associates

PALO ALTO 1, CALIFORNIA

Representatives thruout the world

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES
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British Using More
Medical Tv Gear

MIDDLESEX—Conferees at recent
meetings of the British Medical
Association saw televised surgical
operations and clinical procedures
(see photo). The tv demonstrations
were sponsored and produced by
Smith, Kline and French Labora-
tories, Ltd. Projection receivers
presented larger-than-life views of
the operations on a 7 by 4 ft screen
in color. Color tv cameras were
made by E.M.I. Electronics Ltd.

French Conference
Adopts Meter Standard

PARIS—The world got a new and
more accurate international stand-
ard of length last month when the
eleventh General Conference on
Weights and Measures, meeting
here, unanimously agreed to rede-
fine the meter as 1,650,763.73 wave-
lengths of orange-red light emitted
by the isotope krypton 86.

The new standard replaces a plat-
inum-iridium bar kept in a vault
outside of Paris since 1889. The
isotope method, according to con-
ference officials, makes it possible
to check measurements to an accu-
racy of one-ten-millionth inch or
better, compared to the limit of a
millionth inch for the bar.

The conference also adopted an
interim standard for time measure-
ment of the second establishing the
basic unit as the length of a second
on January 1, 1900 at zero hours.
Planned to replace the standard set
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at the turn of the century, it is a
time unit based on the oscillation
of a cesium atom. A time unit
based on the earth’s revolution,
which varies, is no longer adequate
for the space age, scientists at the
conference agreed.

Canadian Group Scores
Decision on Color Tv

TORONTO—The Canadian Board of
Broadeast Governors’ recent deci-
sion against early introduction of
color television in Canada is dis-
appointing to the nation’s Elec-
tronics Industries Association, says
general manager Fred Radcliffe.

He said that if Canadian indus-
try had waited for public demand
there would still be no good movies,
hi-fi, stereo or oil burners in the
country.

“Color television can only be ex-
posed to the Canadian people by
Canadian television stations being
licensed to transmit it,” he added.
“Once Canadians have an oppor-
tunity to see for themselves how
much better color tv is; once they
have adequate programming and
reasonable -prices, then, in our
opinion, they will demand it.”

Japan Gets Train
Reservation System

ToKYOo—Electronic seat reservation
system made for Japanese National
Railways will soon be in service to
handle reservations of all seats in
the country’s four crack express
trains.

From a central magnetic memory
.drum storage unit, radio and wire
connections will link stations and
agents throughout the country. At
each reservation location, cathode-
ray tube displays will show the res-
ervation situation for any coach in
any of the four trains.

Atomic Reactor
Planned for Finland

HELSINKI—Board of Governors of
the Int’l Atomic Energy Agency

has approved transfer of a U.S. re-
search reactor and fuel to Finland.
The transfer will be made through
a three-way agreement between
IAEA, Finland and the U.S. The
reactor is a General Dynamics
TRIGA Mark II, and will be set up
at the Institute of Technology near
Helsinki. This is the first transfer
of special nuclear materials the in-
ternational group has authorized.
Expectations are that the fuel will
be transferred free of charge in
accordance with a proposal made
by the U.S. last September to
donate up to $50,000 worth of en-
riched uranium for Agency-spon-
sored research projects in 1960.
Finland has agreed to accept in-
spections carried out under the In-
ternational Agency’s safeguards
systems.

The TRIGA Mark II is-a 100-Kw
above-ground tank type.

Czech Probe Unit
Measures Magnetic Fields

PRAGUE—Disadvantages in measur-
ing magnetic fields by the ballistic
method or through rotating probes
are reportedly overcome in a Czech
instrument. The device is designed
to speed up measurement of hys-
teresis loops of permanent non-
metallic magnets in a Neumann
yoke.

The probe consists of a flat coil
connected to a bent glass tube
placed in a rubber socket. The bent
end of the tube is connected to a
piezo-electric crystal. An a-c cur-
rent from a stable tone generator
flows through the coil that is placed
near the magnet to be measured.
Frequency of the power current for
the apparatus is chosen to corre-
spond with the resonant frequency
of the vibrating shystem. If the
coil is in a d-c field, it vibrates
when the power current flows,
transferring the vibrations through
the glass tube to the crystal. The
a-c voltage on the crystal is directly
proportional to the magnetic field
strength.

Output voltage is displayed on a
vtvm which is calibrated in oer-
steds.
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Versatile Secondary-Emission Amplifier

PULSE
GENERATOR/AMPLIFIER

En=VARY, Ey=300¥

Egg=150¥, Ey=6.3Y

E¢c2=250Y, Esig=1.0vmp
B =-1.5¢

I

FLAT to 100mec —o=q
(=180 at 190me with Rq=6400)

New mass-produced version offers many

improvements
® New long-life dynode surface ® Relaxed regulation requirements for
@ Exceptional stability under dynode heater voltage
overload @ Tested for shock and vibration
® Relaxed restrictions on dynode

® Coil heater and high-conductivity

- . gold-piated base pins
o Lowered threshold voltage require- .
merits ® Dual cathode leads for h-f operation

o Output normalized, in or out of phase @ Standard 9-pin miniature base
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7548

SOLVES

CIRCUIT PROBLEMS
NO OTHER TUBE

0000000800000 000000000000000

CAN

(XA X XXX J

Enthusiastic response to the CBS 7548
established two major facts:
1. Keen interest in a practical, versatile
secondary-emission tube.
2. Its limitless capabilities for simplifying and
solving a wide range of circuit problems. . .
from fast-rise-time pulse amplifiers and
generators to wideband distributed amplifiers.
This new mass-produced version of the
CBS 7548 easily outperforms conventional
tubes and transistors, incorporates many new
features and improvements based on cus-
tomer requirements. Check the facts. Better
still, order the CBS 7548 and Technical
Bulletin E-393A. Put this problem solver to
work in your problem circuits.

industrial
Jubes

CBS ELECTRONICS, Danvers, Mass.

A Division of Columbia Broadcasting System, Inc.

Sales Offices: Danvers, Mass., 100 Endicott St., SPring 4-2360
Newark, N.J., 231 Johnson Ave., TAlbot 4-2450 « Melrose Park,
Ill., 1990 N. Mannheim Rd., EStebrook 9-2100 * Los Angeles,
Calif., 2120 S. Garfield Ave.,, RAymond 3-9081 « Atlanta, Ga.,
Cary Chapman & Co., 600 Trusco Way, S. W., PLaza 8-4506
Minneapolis, Minn., The Heimann Co., 1711 Hawthorne Ave.,
FEderal 2-5457.

CIRCLE 13 ON READER SERVICE CARD 13



COAXIAL
CABIES

Dependable performance is the greatest
asset of Royal coaxial and multi-conductor
cables. They are made to exacting stand-
ards for exacting applications. Whatever
your requirements . . . for electronic equip-
ment, the military, or community TV appli-
cations, Royal can
supply stock or special
constructions with
built-in satisfaction.
Ask for Bulletin
4C-3-L (stock con-
structions) or let us
quote on your needs
. representatives
coast to coast.

ROYAL ELECTRIC CORPORATION
301 Saratoga Avenuve
PAWTUCKET ¢ RHODE ISLAND

In Canada: Royal Electric Company (Quebec) Ltd.,
Pointe-Claire, Quebec

ROYAL
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WASHINGTON OUTLOOK

THE DEFENSE DEPT. is taking a hard look at the controversial issue of
acquiring proprietary technical data under defense contracts. The objec-
tive, as one official explains it, is to simplify and clarify the policy.

A wide-ranging survey is being made of major military installations
and field agencies to determine their actual requirements for industrial
proprietary data at the operating level.

The military services have long becn caught up in the dispute between
congressmen who plump for unrestricted dissemination of proprietary
information to get broader competition on defense contracts, and industry,
which seeks stronger protection for its proprietary secrets.

Up to now, the Pentagon has been reluctant to give in to congressional
pressures. Its general view has been that a contractor’s proprietary
data should not automatically become government property.

N\

THE AIR FORCE expects to issue a procurement instruction on value engi-
neering within the next month. This will be the Air Force’s first official
attempt to cut production and development costs through such a formal
program.

An Air Force official describes the forthcoming policy this way: “Where
there is a reasonable assurance that there will be cost benefits, contractors
will be directed to set up special engineering organizations devoting full
time to get rid of design frills inadvertently cranked into systems and to
assure that we get the best value for the least dollars.”

In production contracts, incentive clauses will be included to allow the
contractor to share the savings achieved through value engineering. The
percentage allowed the contractor will he negotiaied and will be based
on the extent to which the contractor pays the cost to run the VE program.
The Navy has allowed its contractors an average 50 percent of the savings
achieved through value engineering.

As the Air Force policy now shapes up, engineering changes and cost
savings resulting from VE efforts will be treated separately from cost
reductions made under regular incentive provisions in fixed price
contracts.

TIIE FEDERAL AVIATION AGENCY has spelled out a $163.2-million expansion
program in air navigation and traffic control facilities this year—the
largest expansion of its type to date.

Thirteen long-range radars (costing about $2.4 million each) will be
set up at ten air-route traffic-control centers; 41 radar bright displays
($405,000 apiece) will be installed at 22 centers; and 14 radar beacon
systems will be put up at 13 long-range radar installations. Estimated
cost of the last item is $293,000 each.

The expansion program also calls for establishment of 13 airport traffic
control towers and 20 instrument landing systems; terminal very high
frequency omnidirectional radio ranges at 17 airports; and new high-
speed teletypewriter circuits at eight cities.

THE AEROSPACE INDUSTRIES ASSOCIATION has prepared a report outlining
electronic requirements for aircraft, missiles, and space vehicles over the
next decade.

The report forecasts a decline in the use of conventional electronic
equipment and increased demand for microminiaturized parts and molecu-
lar electronics for use in equipment where weight and size are significant,
requirements for precision tolerances are lessened, and heat-generating
parts can operate at lower power levels.

It also predicts increasing demands for more precise positioning and
tracking of airborne and surface vehicles by automatic controls and auto-
mated precision departure, terminal guidance, and landing or berthing of
airborne and surface vehicles.
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NEW CIRCUIT POSSIBILITIES

for low impedance,
high current applications

SILICON SWITCHING DIODES

Combining high reverse voltage, high forward conduc-
tance, fast switching and high temperature operation,
these diodes approach the ideal multi-purpose device
sought by designers; they open new areas of opportunity
for circuit design.

Type CSD-2542, for example, switches from 30 ma to
-35v. in 0.5 microseconds in a modified IBM Y circuit
and has a forward conductance of 100 ma minimum at
1 volt.

A DIVISION OF

CLEVITE
CORPORATION
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Reliability in volume . . «

CLEVITETRANSISTOR

200 SMITH STREET, WALTHAM 54, MASS « Phone: TWinbrook 4-9330 or 4-7780

GENERAL PURPOSE TYPES

Optimum rectification efficiency rather than rate of
switching has been built into these silicon diodes. They
feature very high forward conductance and low reverse
current. These diodes find their principal use in various
instrumentation applications where the accuracy or re-
producibility of performance of the circuit requires a di-
ode of negligible reverse current. In this line of general
purpose types Clevite has available, in addition to the
JAN types listed below, commercial diodes of the 1N482

series.
MILITARY TYPES

JAN SIGNAL CORPS
IN457 MIL-E-1/1026 1IN662 MIL-E-1/1139
IN458 MIL-E-1/1027 IN663 MIL-E-1/1140
IN459 MIL-E-1/1028 IN658 MIL-E-1/1160

1N643 MIL-E-1/1171
Write for Bulletins B217A-1, B217A-2 and B217-4.
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MICROWAVE
SWEEP |
OSCILLATORS

Sweep full band, or any part

Sawtooth output drives scope
or recorder

All electronic; no mechanical sweep

Output level over entire
frequency range

Direct reading

Independently adjustable frequency,

sweep range, sweep rate controls

Equipment arrangement for auto-
matically displaying magnitude of
reflection from device under test.



Hewlett-Packard Electronic Sweep Oscillators are precision measuring tools
deliberately designed to give you simpler, faster microwave measurements.
Five models are provided, covering frequencies 1.0 to 18.0 KMC as follows:
Model 682C, 1.0 to 2.0 KMC; Model 683C, 2.0 to 4.0 KMC; Model 684C,
4.0 1o 8.1 KMC; Model G8GA, 8.2 1o 12.4 KMC, and Model 687A, 12.4 to
18.0 KMC.

These instruments make possible microwave investigations and evaluations
with a convenience previously associated only with lower frequency measure-
ments. Each oscillator provides a wide range of sweep speeds so that measure-
ments of reflection, attenuation, gain etc., can be displayed on an oscilloscope
or recorded in permanent form on X-Y or strip-chart recorders.

Electronic Sweeping

Specifically, the ® sweep oscillators provide either a CW or swept rf output
throughout their individual bands. The instruments employ new backward
wave oscillator tubes whose frequency is shifted by varying an applied poten-
tial. Thus, troublesome mechanical stops and tuning plungers are eliminated.
Sweep range is continuously adjustable and independently variable; sweep
rate is selected separately, and either can be changed without interrupting
operation. The full band width can be covered in time segments ranging from
140 seconds (very slow for mechanical recorder operation) to 0.014 seconds
(high speed for clear, non-flickering oscilloscope presentation).

Linear Frequency Change

The swept rf output from the ® sweep oscillator is linear with time, and a
linear sawtooth voltage is provided concurrent with each tf sweep to supply a
linear time base for an oscilloscope or recorder. In addition, for convenience
in recording and other operations, rf sweeps can be triggered electrically
externally and single sweeps can be triggered by a front panel push button.
The rf output can also be internally AM’d from 400 to 1,200 cps and exter-
nally AM’d or FM'd over a wide range of frequencies.

Leveled Output

Models 682C, 683C, 684C provide leveled power output over their entire
swept frequency ranges. An open-loop leveler is built into each instrument
and provides leveled output without external equipment and at no extra cost.
The leveler, which controls voltage on the grid of the backward wave oscillator
tube, can be switched out of the circuit by means of a front panel control.
Power variation over entire range: 682C, 683C < = 1.5 db; 684C < * 2 db;
G86A (leveler not required) * 1.5 db; 687A * 4.5 db.

Rapid Visual Presentation

The variety of sweep rates and band widths available from the ® sweep
oscillators insures convenience and accuracy for reflection and transmission
coefficient measurements and many other production line and laboratory tests.
For maximum speed, an oscilloscope such as ® 130B may be used as indicated
in the diagram on opposite page. For maximum information and a permanent
record, an X-Y or strip-chart recorder may be used.

Complete details of a rapid visual method using an oscilloscope or a
maximum-data, permanent record method using a recorder may be obtained
from your ® field engineer. Detailed discussions of these methods are also
contained in the ® Journal, Vol. 8, No. 6, and Vol. 9, No. 1-2, available

on request. =

TYPICAL SPECIFICATIONS

Below are specifications for'686A Sweep Oscillator, 8.2
to 12.4 KMC. Specifications for 682C, 683C, 684C, and
687A (P band) are similar except for frequency range
and other minor variations.

Types of Outputs: Swept Frequency, CW, FM, AM.

Single Frequency Operation
Frequency: Continuously adjustable 8.2 to 12.4
KMC.
Power Output: At least 10 milliwatts into
motched waveguide load. Continuously adjust-
able to zero.

Swept Frequency Operation
Sweep: Recurrent; externally triggered; also
manually triggered single sweep. Rf sweep
linear with time.
Power Output: At least 10 MW into matched
waveguide lood. Output variation less than 3 db
over entire 8.2-12.4 KMC range.
Sweep Range: Adjustable in 7 steps 4.4 MC to
4.4 KMC.
Sweep Rate-of-Change: Decade steps fram 32
MC/sec. to 320 KMC/sec.
Sweep Time: Determined by sweep range and
rate; fram 0.0139 to 139 seconds over full-band.
Sweep Output: Approx. + 25volt-peak saw-
tooth provided ot a front-panel connectar con-
current with each rf sweep.

Modulation

Internal Amplitude: Square wave modulation
continuously adjustable from 400 to 1200 cps;
peak rf autput power equals cw level *= 1 db.
External Amplitude: Direct coupled to 300 KC;
20 volt swing reduces rf output level from rated
cw autput to zero.

External Pulse: + 10 valts or more, 5 millisec-
ond maximum duration.

External FM: Approx. 350 v peak to modulate
full frequency range.

General

Input Connectors, lgpedances: BNC; above
100,000 ahms.

Output Connector: Waveguide cover flange
(686A, 687A); Type N, female (682C, 683C,
684C).

Sweep Width: Accuracy, 10% for full band
sweep. + 25%-15% or 3 MC, whichever is
greoter, for other calibroted sweeps.

233
=

Linearity: Half-voltoge point of sweep autput
occurs within 5% of mid-frequency.
Power Requirements: 115/230 volts * 10%,
50/ 60 cps;.approximately 540 watts.

Price: & 682C (1.0 to 2.0 KMC) $3,090.00
& 683C (2.0 1o 4.0 KMC) 3,000.00
& 684C (4.0 10 8.1 KMC) 2,900.00
& 686A (8.2 to 12.4 KMC) 2,900.00

& 687A (12.4 10 18.0 KMC) 3,400.00

(Prices abave are f.o.b. foctory for cabinet mad-
els. Rack mount instruments $15.00 less.)

Data subject to change without notice.

HEWLETT-PACKARD COMPANY

1056A Page Mill Road * Palo Alto, California, U.S.A.
Field Representatives in All Principal Areas
Cable “HEWPACK” DAvenport 6-7000

that speed and simplify your work
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BUSS fuses can help protect

your product and it’s reputation for quality

You get double protection when
you specify BUSS fuses.

First, BUSS fuses are designed
and manufactured to give maximum
electrical protection.

But it doesn’t stop there.

Every BUSS fuse is carefully
tested in a sensitive electronic de-
vice that automatically rejects any
fuse not correctly calibrated, prop-
erly constructed and right in all
physical dimensions.

This is your assurance that BUSS
fuses will operate as intended.

Second, BUSS fuses help protect
your reputation as a quality manu-
facturer. A fuse that opens prema-
turely causes a needless shutdown.
Likewise, one that doesn’t function
properly may cause other compo-
nents to burn out or be damaged.
In either case, it’s an annoying
headache for the customer who
buys your equipment. More often
than not, he will blame your prod-
uct for his trouble.

With dependable BUSS fuses, you
need have no worries that faulty
fuses will give your product a bad
name. That’s why it makes good
sense to specify BUSS fuses.

For more information on BUSS
and FUSETRON small dimension
fuses and fuseholders . . . Write for
bulletin SFB.

BUSSMANN MFG. DIVISION
McGrow-Edison Co.
University at Jefferson, St. Lovis 7, Mo.

1060

BUSS FUSES ARE MADE TO PROTECT -
NOT TO BLOW NEEDLESSLY

HUSHRON el

TAUSTWORIHY MAMES W
ZLECTAICA

BUSS MAKES A COMPLETE LINE OF
FUSES FOR HOME, FARM, COM-
MERCIAL, ELECTRONIC, ELECTRICAL,
AUTOMOTIVE AND INDUSTRIAL USE.

18
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COMMUNICATION SYSTEMS. ... the ultimate integration of the electronic arts

Among the great names in the telecommunications
and electronics industry, Kellogg today is one of the
country’s strongest sources of advanced communica-
tions equipments and systems. We have one major
goal —to provide the finest communications that
the electronic arts make possible . . . for industrial,
commercial and military needs.

The Communication Systems Department of Kellogg,
growing by leaps and bounds to keep pace with
demands for wholly integrated communications
means, provides large-scale communications systems
from Alpha to Omega . . . [rom systems studies
through engineering and production. Engineering
is concerned with all phases of telephone, radio,
data communications and automatic control circuit
design. Principal areas of engineering organization
include Project Engineering, Applications Engincer-

ing, Development and Systems Evaluation and Utili-
zation and Reliability.

Typical of Kellogg’s major systems engineering
achievements is the provision of complete ground
communications for the firing of Titan and Thor
ballistic missiles and Discoverer and Samos space
satellites at Vandenberg Air Force Base. Similarly,
Kellogg has provided for the Atlas ICBM program
nine separate systems for communication, control,
maintenance and check-out, count-down, voice-re-
cording and fire alarm — all functioning as an
integrated system.

If you seek a dynamic organization in which
to further your future, write Manager of Tech-
nical Staffing, Communication Systems Depart-
ment, Dept, M-03(00).

'TT KE LLOGG Communications Division, International Telephone and Telegraph Corporation
500 North Pulaski Road, Chicago, Illinois




“ ALL UNITS ACTUAL SIZE

\

WYREL FB
TYPE 402E

TYPE4QQIE

):

YW
HYREL FB
TYPE 403F

SPRAGUE HYREL FB

\

TYPE 404E

|

HYREL® FB T”

DEPOSITED CARBON RESISTORS

UNMATCHED FOR
PERFORMANCE

.. . hermetically sealed in ceramic jackets
against moisture and vapor . . . safely
protected against mechanical abuse.

The Hyrel FB series is intended for
applications in military, commercial and
telephone equipment where long life
under high humidity, small size,
and stability of electrical characteristics
are important.

WRITE FOR ENGINEERING BULLETIN 7010B

SPRAGUE ELECTRIC. COMPANY

35 Marshall Street, North Adams, Moss.
Made to far exceed MIL-R-10509C Specifications

SPRAGUE’

THE MARK OF RELIABILITY
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FINANCIAL ROUNDUP

Form New SBA Investment Group

SMALL BUSINESS ADMINISTRATION
announces licensing of another in-
vestment company specializing in
electronics. The firm, Electro-
Science Investors Inc., Richardson,
Texas, has initial capitalization of
$7,280,000. SBA officials say this
is the largest capitalization of any
group it has licensed to date. The
Texas company reportedly has also
applied to Securities and Ex-
change Commission for authoriza-
tion for a public offering of $8,-
250,000 in stocks. Board chairman
of the new firm is J. J. Ling of
Ling Temco. One vice president is
R. E. Jacobson, an executive of
Thompson Ramo Wooldridge. The
secretary-treasurer is P. E. Brode-
rick, an executive of Dresser In-

dustries.
SBA also announced some new
rulemakings. Prior to these

changes, a company would be ex-
cluded from the small business
category if its first public offer-
ing exceeded $300.000 or if its
stock was traded over the counter
or on one of the major exchanges.
This rule no longer applies. Also
changed is maximum net worth a
company could have and be con-
sidered a small business. A ceil-
ing of $24 million has been estab-
lished.

Radio Corporation of America an-
nounces that sales for the first
nine months of 1960 topped the
billion-dollar mark for the first
time. Total sales for this period
are up eight percent over the same
period a year ago. The 1960 figure
is $1,061,000,000. Net profits for
the first three-quarters of this
year amounted to $24,100,000
after federal income taxes, down
12 percent from net profits of $27,-
300,000 in the same period of 1959.
Earnings this year were $1.46 a
share on 14,882,000 shares.

Fairchild Camera and Instrument
Corp., Syosset, N. Y., reports a net
profit after taxes of $1.01 per
share for the third quarter of 1960.
Company profit for the first nine

" months of 1960 was $2,918,000,

or $2.39 per share based on 1,219,-
206 shares outstanding. Total net
profit for this year’s third quarter,
amounting to $1,286,000 after
taxes, includes $268,000 of Du-
Mont tax credit utilization, the
minimum amount applicable to
the period. In the third quarter of
1959 net profit was $580,000 or 48
cents a share, and the nine-month
profit a year ago was $1,375,000
or $1.13 per share, based on the
same number of shares. Net sales
this year, for the first nine months,
are up to $19,183,000, as compared

with $11,645,000 for the same
period of 1959.
Raytheon Company, Waltham,

Mass., reports earnings from op-
erations™in the third quarter of
1960 were $1,952,000 after taxes.
This is equal, after provision for
preferred dividends, to 50 cents a
share on 3,725,414 shares of com-
mon stock outstanding. In addi-
tion, the company reports a spe-
cial gain of $5,040,000 (or $1.35
per share) received in connection
with European production of the
Hawk missile system. Profits dur-
ing the period were $2,562,000, or
71 cents a share on 3,513,237
shares outstanding, after adjust-
ment for shares issued for the
merger this year with Machlett
Laboratories, and the acquisition
of Sorensen and Co. Sales in the
third quarter this year of $125,-
266,000 topped those of $110,601,-
000 during the similar period a
year ago. Sales for the first nine
months of the year were $402,-
830,000, compared with $345,764,-
000 a year ago.

General Electronic Control, Inc.,
Minneapolis, has announced ac-
quisition of Standard Electrical
Products Co. of Dayton, O., and
three Standard subsidiaries in
Indiana, California and Puerto
Rico. Net worth of the acquired
firm is in excess of $1 million, and
annual sales volume is more than
$4 million. In the transaction,

electronics



GEC purchased 70 percent of
Standard’s 555,000 shares of pri-
vately held stock for an undis-
closed amount of cash, 10-vear
notes and an exchange involving
35,000 of GEC common.

Westinghouse Electric reports
nine-month net income after taxes
increased eight percent this year
to $60,680,000, or $1.71 a common
share, over the corresponding pe-
riod a year ago. Net income for the
same period last year was $56,225,-
000, or $1.59 a common share. Net
sales billed for the nine months of
1960 were $1,457,233,000, an in-
crease of 3.5 percent over the $1.-
408,393,000 in the 1959 period.
Provision for federal income taxes
and foreign taxes in 1960 was
$55,100,000, against $54,600,000 in
the first nine months of 1959.

Daystrom, Inc., Murray Hill, N. J.,
for the six months ended Sept. 30,
1960, reports net income of $873.-
000 or 70 cents a share on 1,254.-
349 shares outstanding. For the
corresponding six months of 1959,
the net was $802,000, equal to 64
cents a share on the same number
of shares. Sales for the first half
of this year were $44,576,000, com-
pared with $41,350,000 for the first
half of 1959.

25 MOST ACTIVE STOCKS

WEEK ENDING OCTOBER 21, 1960

SHARES
(IN 100's) HIGH  LOW CLOSE
Gen Tel & Elec 1,513 %% 5%  25s

RCA 761 5414 4834 4834
Texas Inst 580 175 160 161

Gen Elec 518 75 3s 732
Burroughs 3718 3178 283 291%
Litton i1nd 346 7934 73 73

Standard Xoilsman 339 210a 191 1978
Philco Cerp 305 20 18 18

Beckman Inst 298 86 81 81ia
Tel-Autegraph 281 1704 16 16te
Cellins Radic 276 49% 45 45

Zenith 257 10833 10034 10034
Gen Dynamics 252 38% 3658 3IN%
Varian Assoc 245 46%a 40%s 4134
Gen Inst 222 3578  3IB34 327
Dyn Corp of Amer 206 812 7 138
Siegler 192 28% 258 2514
Cohu 187 8% 7 My
Amphencl-Borg 187 43 381a 3814
Int’] Resistance 168 3034 26 26

Moterela 167 6632  64Ys 65

Audio Devices 157 28Ys 21 21's

Electronic Assist 149 2% 222 23
Amer Electrenics 145 117% 10%a 1014
Reeves Sndcrft 119 7 612 642

The above figures represent sales of clectronics
stocks on the New York and American Stock
Exchanges. Listings are prepared exclusively for
ErLtcTroNiIcs by fra Haupe & Co., investment
bankers.
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. HELIPOT SINGLE-TURN

POTENTIOMETERS...aline
you can hang your toughest
specs on! Don’t worry, they can
take it...environmentally, elec-
trically, and mechanically!
And you pay only for what you
need, because Helipot offers
85°, 125°, and 150°C models!
Standard Nnearity: =0.5%,
with *0.10% available for most.
The Helipot line is simply
stacked with stand-out single-
turns, linear or non-linear, from
%" to 3” diameters. Numerous
modifications are available for
any of them—things like flatted
or slotted shafts, rear shaft ex-
tension, shaft lock, anti-fungus
treatment, color coding or
center tap. And most models
allow 8 cups to be ganged !
All these significant single-
turns are precision built by
Helipot...as are surprisingly
large numbers of multi-turns,
trimmers, A-C pots, dials, delay
lines and in-line packages.
Want all the facts and figures?
Just ask for our new catalog.

Beckman’ .

; Helipot
POTS : MOTORS : METERS ‘;:.'-'UVQEO
Helipot Division of § 2{5 g
Beckman Instruments, Inc. % Y6ARS 2
Fullerton, California Y5

© 1360 w10 0101m
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PUTTING MAGNETICS TO WORK

How to build a better (audio signal) trap!

Magnetics Inc. permalloy powder cores give filter designers new attenuation
and stability standards—and miniaturization to boot!

‘The art of trapping unwanted frequencies has been
advanced during the past year with a succession of im-
provements in molybdenum permalloy powder cores by
Magnetics Inc. Most audio filter designers now work
with smaller cores, more stable cores and cores whose
attenuation characteristics are ultra-sharp. Do you?

Do you, for example, specify our 160-mu cores when
space is a problem? With this higher inductance, you
need at least 10 percent fewer turns for a given inductance
than with the 125-mu core. What’s more, you can use
heavier wire, and thus cut down d-c resistance.

What about temperature stability? Our linear cores are
used with polystyrene capacitors, cutting costs in half
compared to temperature stabilized moly-permalloy cores
with silvered mica capacitors. Yet frequency stability over
a wide swing in ambient temperatures is increased !

22 CIRCLE 22 ON READER SERVICE CARD

And what do you specify when you must rigidly define
channel cut-offs, with sharp, permanent attenuation at
channel crossovers? Our moly-permalloy cores have vir-
tually no resistive component, so there is almost no core
loss. The resultant high Q means sharp attenuation of
blocked frequencies in high and low band pass ranges.

Why not write for complete information? Like all of our
components, molybdenum permalloy powder cores arc
performance-guaranteed to standards unsurpassed in the
industry. Magnetics Inc., Dept. E-82, Butler, Pa,

MAGNETICS inc.

electronics



Genera/ /nstrument Sem/cono’uctor
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SHARPEST ZENERS =~
| AVAILABLE!

.

R | TN
~ GorrErs You A COMPLETE LINE
| OF QUALITY ZENER DIODES B

NEW 10-WATT ZENERS...
Extreme/y low Dynamic Impedance
T Superior Case Design
Up to 7175° C Operation

Diffused Junction Type

100% Scope Tested

Outstanding Quality—New line of superior  means high reliability and long life. Con-

quality 10-watt zener diodes provides de- servatively rated diodes show extreme s -

pendable uniformity of electrical character-  stability under life tests at maximum pa- : ! |

istics . .. completes the family of General rameters. B = N
Instrument zeners. Unique case design, New Diodes Available for Immediate Deliv- E \\
which employs thermal matching of silicon ery in Types 1N1808; 1N2044 through H | h
and package, enables units to withstand 1N2049; and 1N1351 through 1N1362. Volt- .f. Ml

rapid temperature cycling and thermal ageranges from 7.5 to 30 volts (higher upon 3w s s o 1w T e e
shock. Low junction operating temperature  request). grrogein

New 10-Watt Zeners 3.5-Watt Stud Mountt { 1-Watt Axial Lead?t J a-Watt Axial Lead

REPRESENTATIVE GROUP ~ ,{3:',:;, 3?5::;‘ (:.:“: e ,1.'.:;. '@E)"c '.'..'n: % N ot 'g‘;s%"c -
OF SUPERIOR

ZENERS FOR
YOUR MOST EXACTING
CIRCUIT REQUIREMENTS...
10 WATTS TO Ya WATT — ,%
Standard types supplied = 10% of

(stated value; 3 5% tolerances)

available except as indicated. “Supplied with = 10% tolerance only.

tIntermediate values supplied with 5= 5% tolerances on order.

CONTACT GENERAL INSTRUMENT for {ull technical information on the complete line of zener diodes, and for applications assistance on all yoar semiconductor needs.

GENERAL INSTRUMENT SEMICONDUGTOR

- INSISTUR 5 DIVISION OF GENERAL INSTRUMENT CORPORATION

TRANSISTORS,DIODES, RECTIFIERS 65 Gouverneur Street, Newark 4, New Jersey

IN CANADA: General Instrument—F. W. Sickles of Canada Ltd., P.0. Box 408, 151 S. Weber Street, Waterloo, Ontario, Canada. Sherwood 4-8101.
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QUALITY WITHOUT COMPROMISE

Performance
Flexibility
Reliability

VEECO’s MS-9 leak test consoles are
packaged stations with guaranteed
constant sensitivity. The helium mass
spectrometer permits hermetically
sealed units to be certified leak proof
at a sensitivity of 10710 std. cc/sec.
VEECcO manufactures a complete
line of high vacuum equipment...
Components, Leak Detectors, Evapo-
rators, Systems...accepted as the
quality line for over
a decade.
For MS-9 Brochure

or Complete Catalog
write Dept. 86V

Veeco

VACUUM-ELECTRONICS CORP.
Plainview, L. I. N.Y.
HIGH VACUUM & LEAK DETECTION EQUIPMENT

Terminal Drive -

24 CIRCLE 24 ON READER SERVICE CARD

MARKETING

Sales Expenses Range From 5 to 11%

Marketing and Sales Expenses as a Percent of Total Net Sales

PERCENT
3.00 v
2.00 s
1.00 s

ol

MARKETING
MANAGEMENT
ADMINISTRATION
DISTRIBUTOR
SALES

Source: Studies, vorious marketing firms

Average Expenses All Firms 8.5%,

INVESTIGATIONS by semiconductor,
capacitor, resistor and other manu-
facturers, show that sales expenses
vary from 5 to 11 percent of total
net sales, with the average running
about 8.5 percent.

Single largest item of sales ex-
pense is field sales, 3.0 percent; fol-
lowed by product marketing (prod-
uct applications and modifications)
1.7 percent; advertising, promotion
and merchandising 1.5 percent.

Illustration (above) lists other
average expenses, including market-
ing management, market adminis-
tration, distribution sales, (not
including commissions), customer
service, and marketing research. As
illustration shows, marketing re-
search is at the bottom of the list

. with average expense of 3 of
one percent . . . and investigators
said many firms spent much less
than this on marketing research.

Although these are average fig-
ures derived from actual expenses
of many firms, users must realize
that expenses of individual firms
might vary tremendously from
these averages. For instance, the
marketing cost for introducing
a new product could in the first
year exceed total year’s receipts.

Electronic Industries Association
announces the appointment of

FIELD SALES

@ w —O% o
wo 232 g=2 =5
> = = ol ¢ 4
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= == =z =
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Note: Solesmon ond disiributor commissions not included

George W. Westfall, formerly man-
ager of sales and market research
of Hotpoint division, General Elec-
tric Co., as marketing research
director.

This new position was estab-
lished by the EIA board of direc-
tors on recommendation of the
association’s  Marketing Data
Policy committee. Westfall’s re-
sponsibilities will include the de-
velopment or expansion of new
marketing studies, especially in
the industrial and military fields,
as well as the direction of current
programs. He also will be respon-
sible for economic studies to assist

George W. Westfall

electronics



EIA in its industrial relations and
import-export activities.

Richard E. Love has been ap-
pointed marketing manager of The
Budd Company’s Instrument divi-
sion, In his newly-created position,
Love will have responsibility for
sales, marketing and promotion of
the division’s many product lines.
Jack B. Lehmann has joined the
marketing division of Precision
Circuits, Inc., designer and manu-
facturer of military and highgrade
commercial printed wiring boards
and assemblies. He will be respon-
sible for directing the firm’s sales
engineering groups, in serving ex-
panded markets in both industry
and the military. . . . The appoint-
ment of Jacob J. Repetto as mar-
keting manager is announced by
Clarostat Mfg. Co., Inc., Dover, N.
H., manufacturer of resistance de-
vices for the commercial and mili-
tary markets. . .. Richard C. Jones
has been named manager of micro-
wave marketing for Motorola. In
his new position, he serves as na-
tional manager of commercial
microwave sales and supervises
all marketing activities from head-
quarters in Chicago.

lh;wwnds FIGURES OF THE WEEK
s Production .f\
450 Week of 10-14 \
SOURCE: €1 s V--433
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LATEST MONTHLY SALES TOTALS
(Saurce: EIA)
(Add 000)
Aug. July Change From
1960 1960 One Year Ago
Rec. Tubes, Value $31,702  $28,810 + 58%

Rec. Tubes, Units 38,540 34,883
Pic. Tubes, Value $18,843 $13,898 +

Pic. Tubes, Units 928 682 +12
Transistors, Value $22,710  $15,081 + 26.
Transistors, Units 9,733 7,071 + 36
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MODEL 43

”76 !‘: 4 A
DIRECT
READING

Directional

RF
WATTMETER

NOW! 2-30 me
PLUG-IN ELEMENTS

An insertion type instrument used
to measure forward or reflected
power in coaxial transmission
lines in the frequency range 2
to 1000 mc. Directional selectiv-
ity is accomplished by fingertip
rotation of element to point ar-
row in direction of power to be
measured. Calibration charts or
full scale meter adjustments are
not needed for this direct read-
ing instrument.

The lightweight and portable
Model 43 may be used on mobile
or fixed equipment. It is recom-
mended for accurate measure-
ment of forward or reflected
power...transmission line loss...
\ insertion loss of components, such
as filters, connectors, switches,
relays, etc....antenna matching
work . .. continuous monitoring of
transmitter output and...VSWR
in complete systems in operation,

SPECIFICATIONS

Each model 43 Directional Watt-
meter is made up of a line sec-
tion, an indicating meter and
plug-in measuring elements all
contained in an aluminum case.
ELEMENTS: Available in the combi-
nations of power and frequency ranges
listed below:

FREQUENCY RANGE: 10 to 1000
Watts in six ranges. (2-30mc) (25-60mc)
(50-125mc) (100-250mc) (200-500mc)
(400-1000mc)

POWER RANGE: 10 to 1000 Watts in
seven ranges: (10W) (25W) (50wW)
(100W) (250W) (500W) (1000W).

ACCURACY: *+59% of full scale
VSWR: Below 1.05 for complete unit
and two connectors.

QUICK - CHANGE CONNECTORS:
Two Type ““N" FEMALE connectors which
mate with (UG/21) Male “N" are sup-
plied UNLESS ORDER SPECIFIES OTHER
CONNECTORS. Other available quick-
change connectors are Male or Female
“BNC.” “LC, “LT" “HN,” “C,” Male
“N” and Female “UHF.”

WEIGHT: 4 pounds

DIMENSIONS: 7" x 4" x 3"

BULLETIN #4360 Sent on Request,

OTHER BIRD PRODUCTS

S

>

{/37 T

e

s

*'Termaline Cooxiol
RF Lood RF Filters
Resistors

Cooxiol “Termoline’
RF Switches RF Absorption
Woltmeters

ELECTRONIC CORP.

CHurchill 8-1200

30303 Aurora Road, Cleveland 39, Ohio

Western Representative:
VAN GROOS COMPANY, Woodland Hills, Colif.
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DRIVE AND

CONTROL IDEAS
FOR ENGINEERS

Available NOW...ready to attach
S.S. White Standard Flexible Shafts

A complete flexible shaft package is available in
stock .. .ready to attach to your mating spindles
...S. S. White standard flexible shafts.

Use them to simplify existing equipment or to
make low-cost tests on prototypes. You are
ahead of the game with standard flexible shafts,
because the designing has already been done for
you by S. S. White, first name in flexible shafts.

You can get them in a hurry too. S. S. White
carries a complete stock in shaft sizes from .150"
to .500" in diameter. Power drive flexible shafts
for high speed, continuous operation...or remote

THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK
New 4th Edition...Send for your free copy!

I'his authoritative handbook has been
recently revised to include new selec-
tion and application data for S. S.
White Standard . . . Pre-engineered . . .
Custom-designed flexible shafts.
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control shafts for operation in either rotational
direction. Rugged neoprene casings and stand-
ardized couplings that eliminate the need for
special connectors.

Start now toward more freedom in your
designing. Eliminate cumbersome solid drives,
gears, universals. Eliminate shock and vibration
problems. Investigate time- and money-saving
S. S. White flexible shafts.

S. S. White Industrial Division, Dept.E
10 East 40th Street, New York 16, N. Y.

o

L4
FIRST NAME

IN FLEXIBLE SHAFTS

CIRCLE 27 ON READER SERVICE CARD—>-



ER

'

How to make a shrewd increase in recorder efficiency

With twice the performance, the Ampex FR-600 is still compatible with earlier equipment.

Doubles tape utilization and obviates standby equipment

Your FR-600 records 125 kc data at 30 ips instead of 60 —
gives twice the recording time per reel. For example, you get
48 minutes recording time on 10%2-inch reels, 96 minutes
on 14-inch at 30 ips. Not only are tape expenditures cut in
half, but standby recorders on long sessions may no longer
be needed. And for a broader data spectrum in the future,

your FR-600 can accommodate 250 ke at 60 ips or 500 kc
at 120 ips.

Multiplies available recording time and eliminates error
Two-hour warmup and adjust sessions are reduced to ten
minutes by the FR-600’s transistorized circuitry. Final cali-
bration is a ohe-time-per-use operation. Post-warmup sta-
bility — less than 1% drift per 24 hours — precludes time-
wasting adjustments and minimizes creeping inaccuracies.
Because your FR-600 is ready when needed, it works more
hours per day, saving both your time and its own.

Updates performance of older equipment

The FR-600 plays back tapes from most existing data re-
corders. And because playback heads generally determine
overall frequency response, use of an FR-600 for playback
can permit earlier equipment (with simple adjustment) to
record the same high information density as your FR-600.

The essential data

The Model: FR-600 Laboratory Recorder/Reproducer. Num-
ber of tracks: up to 14, Reel sizes and tape widths: 10V2- or
14-inch NAB, with Va-inch or l-inch tape, interchangeably.
Frequency response: 300 to 250,000 cps + 3 db at 60 ips with
direct recordings; 0 to 20,000 cps + 0.25 db at 60 ips in' FM-
carrier recording — proportionate response at other speeds.
Tape speeds: 60, 30, 15, 7V, ips; 120, 334, 1% ips optional.
Types of recording: direct, PDM and FM-carrier, by plug-in
modules. Compatibility: yes, with Ampex 300 and 800 series;
FR-100 and FR-1100 series, and AR-200 and CP-100 series.

Write for full information

~AMPEX DATA PRODUCTS COMPANY

Box 5000 + Redwood City, California «+ EMerson 9-7111
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No, it's not a transistor...

...it's the new Spectrol ultraminiature trimmer...the
smallest trimming potentiometer on the market! Meas-
uring 1/3" in diameter, weighing only 1 gram, and designed

specifically for transistor circuits, the Spectrol Model 80
is a remarkable breakthrough in component technology.

Design engineers can now shrink printed circuit packages
in all three dimensions. The single turn adjustment is from
the top, rather than the side. It is ideal for printed circuit
applications. Sealed construction allows complete pack-
age encapsulation.
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THE MODEL 80 is approximately one-quarter the size of ordinary trimmers, yet it offers
greater resolution and resettability because the resistance element is nearly twice as long.
These trimmers meet all applicable military and commercial specifications including the
most severe humidity cycling and immersion tests,

AND TWO NEW MINIATURE
POTENTIOMETERS, TOO!

Sturdy construction provides reliable operation at a modest price. Only
one-half inch in diameter, the new bantam weight Models 140 and 150
rotary potentiometers are well suited to trimming, control and servo
applications where space and environmental conditions are critical.
Standard linearity is 221.0% with 20.5% available on special order.
Servo mount ball bearing type units have standard linearity of #0.5%.

Slotted shafts are standard on all models.

SPECIFICATIONS
MODEL 80

ool 2 —1500———— ]
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DIAMETER: 0.345"

STANDARD RESISTANCES (ohms): 50, 100,
200, 500, 1K, 2K, 5K, 10K

RESISTANCE TOLERANCE: 5%

NO. TURNS: ONE

POWER RATING: 1 watt at 70°C
LINEARITY: +1.0%

NOISE: 1000ENR per NAS-710

SHOCK: 50 G

VIBRATION: 30 G to 2,000 CPS

HUMIDITY: MIL-E-5272C, Proced. | (10
days, cycling) and MIL-STD-202A, Method
104, Condition A (immersion in hot water)
SALT SPRAY: MIL-STD-202A, Method 101A,
Condition A (96 hours)

LOAD LIFE: 1000 hours

WEIGHT: 1 Gram

PRICE (1-9 units): $6.00 each

The Spectrol name, your assurance of quality. New
Spectrol trimmers and miniature potentiometers are
produced to the same exacting standards of quality
and reliability engineered into the entire Spectrol
potentiometer line...the largest selection in the in-

dustry.
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MODEL 140
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DIAMETER: 0.500”

STANDARD RESISTANCES (ohms): 50, 100,
200, 500, 1K, 2K, 5K, 10K

RESISTANCE TOLERANCE: +5%

NO. TURNS: ONE

POWER RATING: 2 watts at 70°C
LINEARITY: +1.0% standard, =0.5%
special (+0.5% standard on servo mount)
NOISE: 1000ENR per NAS-710

SHOCK: 50 G

VIBRATION: 30 G to 2,000 CPS

HUMIDITY: MIL-E-5272C, Proced. | (10
days, cycling)

SALT SPRAY: MIL-STD-202A, Method 101A,
Condition A (96 hours)

LOAD LIFE: 1000 hours

WEIGHT: 0.1 oz.

PRICE (1-9 units): $10.00 each

MODEL 150

o 3156
.’15’ S =
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; 2SSy
& 5w

&) 0
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e

DIAMETER: 0.500"

STANDARD RESISTANCES (ohms): 20K, 50K,
70K (50 ohms to 20K also available)
RESISTANCE TOLERANCE: +5%

NO. TURNS: ONE

POWER RATING: 2 watts at 70°C
LINEARITY: +1.0% standard, -+0.5%
special (+0.5% standard on servo mount)
NOISE: 100Q2ENR per NAS-710

SHOCK: 50 G

VIBRATION: 30 G to 2,000 CPS

HUMIDITY: MIL-E-5272C, Proced. | (10
days, cycling)

SALT SPRAY: MIL-STD-202A, Method 101A,
Condition A (96 hours)

LOAD LIFE: 1000 hours

WEIGHT: 0.15 oz,

PRICE (1-9 units): $12.00 each

Available now for immediate delivery. Standard
models of Spectrol trimmers and miniature potentiom-
eters, as well as other standard precision potentiom-
eters, are available from your nearby Spectrol distrib-
utor. For complete technical information, contact your

Spectrol engineering representative or write directly
to the factory. Please address Dept. 42,

ELECTRONICS
CORPORATION

1704 South Del Mar Avenue « San Gabriel, California

Phone: ATlantic 7-9761
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Manufacturers of precision and miniature wirewound potentiometers, trimmers, solid state power supplies, servo mechanisms and other precision electronic components.
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Programming techniques
used election night

may find application

i marketing.

Digital communications

systems to be testea

Computers

Remington Rand president Dause L. Bibby (left) explains
Univac’s nerve center to Oliver Treyz, president of ABC

PREDICTING the outcome of next
week’s presidential election will not
be a new feat for electronic digital
computers. Computers handled such
chores when the art was still in its
infancy. However, today’s comput-
ers can do it quicker and their elec-
tion-night work for the major net-
works effectively dramatizes their
potential in marketing and other
public-opinion analyses.

Compiling statistical data fov the
election-night computer work has
taken about a year. Feeding in
early returns next Tuesday will be
a large-scale effort.

Pollstering for ABC will be a
Remington Rand Univac I, which
predicted Eisenhower’s 1952 vic-
tory two hours after the first polls
closed. RCA’s 501 electronic data
processing system will be put to
work by NBC. CBS will use a 7090
computer in IBM New York data
center.

Univac I can execute about 2,000
instructions a second, uses a mer-
cury memory to store 12,000 digits
or alphabetical characters in 1,000
locations and upon instruction
brings them out in 40 microseconds,
adds or subtracts at 1,905 digits a
second, performs 465 multiplica-
tions and 257 divisions a second,
makes, comparisons at 2,740 a
second. Although adequate for elec-

NBC newsman Richard Harkness discusses data processing with oper-
ator of RCA 501 computer, part of company’s Wall St. service center
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CBS commentators Walter Cronkite (left) and Howard K. Smith (right) confer with engineer on election night oper-
ation of IBM 7090 computer, which is solid-state successor to the 709 and is used in missile design

Ready for Tuesday’s Election

tion predicting, this performance
does not compare with that of later
Univac data processing systems
which have replaced much of the 80
miles of wiring and all of the 5,000
vacuum tubes with solid-state com-
ponents. Univac III, the latest
Univac system, executes 110,000 in-
structions a second, transfers 133,-
300 alphanumeric characters from
tape to a magnetic core memory and
brings them out in 4.5 micro-
seconds, adds or subtracts at 111,-
111 a second, performs 13,072
multiplications and divisions a
second, makes 5,555 comparisons a
second.

Since last spring, Univac I has
been primed with $500,000 worth of
election data programming. Early
predictions based on first returns
will be announced over ABC-TV
election night news programs.
Later, the election coverage will
switch from the tv studio to the
Univac Service Center in New York
City.

The solid-state IBM 7090 has
computing speed six times faster
than that of its vacuum-tube pred-
ecessor, the IBM 709. This general
purpose data processing system is
intended for design of missiles, jet
engines, nuclear rockets and super-
sonic aircraft.

It can simultaneously read and
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write at the rate of 3,000,000 bits
of information a second, locates and
makes ready for use 32,768 data or
instruction numbers (each of 10
digits) in its magnetic-core mem-
ory, performs 229,000 additions or
subtractions a second, and multi-
plies and divides at 39,500 and
32,700 a second.

A year of preliminary research is
stored in the 7090. This informa-
tion covers more than 500 precincts
and 75 congressional districts and
includes voting records back to 1928
and data on racial, religious, in-
come and residential characteristics
of the voters.

Together with early returns, this
information will permit computer
output on mathematical odds on
candidates and instantaneous depth
analysis of various trends effecting
returns.

As for the National Broadcasting
Company, returns will be fed from
the company’s election center at
Rockefeller Plaza to the RCA serv-
ice center on Wall Street. The 501,
introduced in December 1958, is a
medium-sized workhorse in proc-
essing paper work for big and smail
firms.

It was later supplemented by the
301 and 601. The Wall Street in-
stallation serves the business firms
in the New York financial district

and will analyze returns in much
the same manner that it analyzes
business information.

DaSpan, RCA’s digital communi-
cations system designed to handle
as many as 1,200 messages an hour,
will be tested by feeding election
night returns into the 501 system.

Processing of election returns by
the giant computers is unique in
application, but not in methodology.
However, the work in setting up
the statistical probabilities, and the
analysis done with election returns
and background information, will
aid similar work in marketing
where projections and analysis
must be made from statistical sam-
ples.

Election computing also gives
somne idea of the occupational man-
power needed to set up and main-
tain a system for similar opera-
tions.

Preparation of the IBM-CBS pro-
gram required 60 mathematician
man-months, 16 systems—people
man-months, and a full-time proj-
ect coordinator,

On election night, IBM will have
about 75 people in the CBS studio,
including key punchers, messen-
gers, mathematicians. About 50
more people will be required at the
7090 site, and CBS will have at
least another 150 people on deck.
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FCC Studies Stereo Broadcast Report

All summer long top industry

engineers worked on a

crash basis testing six proposed

systems for compatible

f-m stereophonic broadcasting.
Now, here’s a quick rundown
on what their report says

By JOHN M. CARROLL,

Managing Editor

THIS WEEK the Federal Communica-
tions Commission is mulling over
a five-inch-thick, nine-pound docu-
ment delivered by Panel 5 of the
National Stereophonic Radio Com-
mittee. It contains field test data
on six proposed systems for com-
patible f-m stereophonic broadcast-
ing. The report will help FCC set
standards for f-m stereo. Broad-
casters, radio manufacturers and
radio rule-making bodies abroad
are eagerly awaiting the result.

Compatible stereo implies two
things: only one carrier is required
to transmit both left and right
stereo channels and acceptable
monophonic reception is possible by
tuning in only the main f-m
channel.

The NSRC was formed early in
1959 under auspices of the Elec-
tronic Industries Association to
furnish information on stereo sys-
tems to the FCC (ELECTRONICS, p
26, Jan. 30, 1959). The committee
consisted of six panels dealing with
systems specifications, interconnec-
tion facilities, broadcast transmit-
ters, broadcast reccivers, field

PROGRAM MATERIAL FOR OFF-AIR

STEREO RECORDING TESTS

Pathetique Symphony No. 6 In B Minor by Tchalkovski

3rd movement, last 2 minutes

Sonata by Mendeissohn
2nd movement, first 2 minutes

A Foggy Day

Boston Symphony,
Pierre Monteux

Kurt Rapf

Dorothy Donegan

first 2 minutes

Arab Dance by Tchaikovskl Paris Theater Orchestra,
first 2 minutes Henri Gaste

Classical Symphony by Prokoflev Netherlands Phil. Orchestra,
18t movement, first 2 minutes Walter Goehr

Miseriou Jack Burger
first 2 minutes

Concerto for Two Violins In D minor by Bach Hamb Chamber Orch

1st movement, first 2 minutes
You're an Old Smoothle

first 2 minutes
S d Plano C rto by R.

Gawriloff & Wuehrer
Ray Conniff singers

Chicago Symphony

1st movement, first 2 minutes

Surrey With the Fringe on Top
first 2 minutes

fmagination
first 2 minutes

Winter Wonderland
first 2 minutes

Where or When
first 2 minutes

testing and subjective factors. Ac-
tivities of NSRC were suspended in
Spring of 1960 ( ELECTRONICS, p 63,
Mar. 11). Meanwhile eight pro-
posed stereo systems had been des-
ignated for field testing. In May
1960, Panel 5 was organized to do
the field testing (ELECTRONICS, p
48, June 3).

Of the eight systems designated,
one proposed by Philco and one pro-
posed by General Electric were
withdrawn by their proponents.
Systems proposed by Crosby-Tele-
tronics, Calbest Electronics, Multi-
plex Development Corp., EMI Elec-
tronics of England, Zenith Radio
and GE were field tested. Field tests
involved 36 engineers representing
23 companies and the FCC.

The field tests were conducted in
Uniontown, Pa., during July 1960.
The transmitter used belonged to
KDKA-FM, Pittsburgh. Uniontown
is located in a bowl-shaped depres-
sion amid rugged terrain some 40
miles southeast of the transmitter.

KDKA-FM operates on 92.9 Mc

TECHNICAL CHARACTERISTICS OF SYSTEMS FIELD TESTED*

Audio Deviation, Mod of Subchannel

NSRC Subch 'mu% Mod Main by Modulatlion
Pr M M Subch I of Subcarrier Subcarrler

1 Crosby L+R L—-R 15 Ke 25 Ke 50% -m

2A Calbest L+R R 8 Ke +9.5 K¢ 15-20% f-m

2B Multiplex Dev. L-—%R R-—4L 8 Ke +9.5 K¢ 15-20% fom

3 EMI L+R directional 100 cps 500 cps 10% f-m

signal
4 Zenith L+R L—R ISKe  cieevennns 6.3% a-m, suppressed
carrier
4A GE L+R L-R I5EC  seensnenns 10% a-m

* Sourco: FCC Docket No. 13506
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Rubenstein
Sauter-Finegan Orcheatra

Maynard Ferguson
Jazz Band

SPARES

Tom & Jerry Vincent

Duke Ellington

using a 10-Kw transmitter. It radi-
ates 47 Kw effective radiated power
from a six-bay antenna 890 ft above
average terrain. KDKA-FM uses
a 67-Kc subcarrier for Subsidi-
ary Communications Authorization.

At the receiving site, data was
taken on frequency response, dis-
tortion, separation, crosstalk and
signal-to-noise ratio. These tests
were made by transmitting pure
tones. At the transmitter, spectrum
photographs were taken with a
panoramic adapter. The tests also
entailed making off-air recordings
for each system of stereophonic
program material developed by
NSRC Panel 6.

Electronic Industries Association
is careful to point out that the re-
port of Panel 5 by no means consti-
tutes an endorsement of any sys-
tem. The Panel makes it clear that
in such an extensive series of field
measurements some irregularities
of instrumentation and measure-
ment are bound to occur and refers
readers of its report to an appen-
dix containing comments by sys-
tems proponents. However, some
general ideas of the state of the
art of f-m stereo broadcasting can
be gained from the 46 curves.

Frequency response to pure tones
was measured in decibels below a
400-cps reference. The transmitter
modulation level was independent of
frequency (no preemphasis). The

electronics



3-db-down point of proponents of
left and right stereo channels
ranged from 800 to 3,000 cps. Sev-
eral systems clustered in the 2,000
to 3,000-cps range. At the 6-db
point the range was from 1,400 to
5,000 cps with several systems clus-
tered around 3,500 te 5,000 cps. In
general, frequency response fol-
lowed the 75-microsecond receiver
de-emphasis curve,

Distortion was measured with
equipment that measured all resid-
ual circuit noise as distortion. With
the transmitter modulated 100 per-
cent with L (left) equal to R
(right), distortion ranged from 3%
to 4 percent up to about 7,000 cps.
There was much higher distortion
for some systems at higher fre-
quencies.

Separation of left and right
stereo channels was determined by
transmitting an R-only signal and
using the output of the R channel
as reference, then measuring the L
channel output in db below the
right and conversely. In the range
300 to 3,000 cps, separation aver-
aged 25 db with less separation at
higher and lower frequencies.

Crosstalk was measured in db be-
low the maximum signal that could
appear in the disturbed channel.
Crosstalk into the monophonic chan-
nel with 100-percent modulation on
the SCA subchannel averaged 60 db
down. Crosstalk into the left and
right stereo channels with 100-per-
cent modulation on the SCA aver-
aged 40 db. Crosstalk into the SCA
with 100-percent R = L modulation
was about 40 db down with some
systems only 30 db down.

The spectrum photographs indi-
cated good performance with re-
spect to out-of-band radiation.

Measurements indicated that sig-
nal-to-noise ratios better than 40
db are obtainable with all systems
when operated with at least 50 mi-
crovolts per meter input. Incident-
ally, all tone measurements were
made at a nominal field strength of
1,000 microvolts per meter. Some
off-air recordings were made at
lower field-strength levels.

Panel 5 did not make any co-
channel or adjacent-channel inter-
ference measurements, feeling that
this work is most properly carried
out under laboratory conditions.
Nor was any attempt made to evalu-
ate subjectively the off-air record-
ings.
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THE NEW II.T.IT

VIBRATION
EXCITER

WITH ONE
COMPACT
INSTRUMENT

B
VIBRATION AND
SHOCK TESTING

First of its type, the 50 force-pound vibra-
tion exciter Model ST-100, is unmatched
for components testing. Designed specifi-
cally for vibration and shock measurement
to military specification, the unique fea-
tures of this instrument also provide:

The ITT Model ST-100
can be easily integrated
into your own system
design...or it can be
ordered as part of these
complete, self-contained
ITT testing systems:

» no measurable distortion to 10 KC

* first major resonance above 12 KC

e useful frequency range exceeds 50 KC
» shock testing to 3,000 g

 simple operation and portability

The performance-proven Model ST-100 is
an entirely new type of vibration exciter.
It virtually does away with “cross talk”
...completely eliminates unwanted output
harmonics, structural and flexure reso-
nances...provides an exceptionally linear
frequency response that makes possible
true conformance to the test specifications.

MODEL 1201 VIBRATION
TEST SYSTEM

g

For complete information and applica-
tions data, contact ITT Instruments repre-

sentative or write for Data File E-1301 -
f ! 01-1 MODEL 1205 VIBRATION

AND SHOCK TEST SYSTEM

Industrial Products Division

International Telephone and Telegraph Corporation

15191 Bledsoe Street « San Fernando, Calif. « EMpire 7-6161

sfatic power conversion +« instruments - closed circuit television
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GERMANIUM ALLOY

Look to CLARE for the most complete line of ger-
manium alloy switching transistors ever available
from one high quality source. With medium power,
high voltage, drift and PNP-NPN complements, the
CLARE line offers top quality and a breadth and depth
of types to end those single source headaches.

If your circuit requires a standard type, CLARE has
it. If your problem is a special one that requires spe-
cial characteristics, look to CLARE for an intelligent
approach and a reasonable solution...whether by pa-
rameter control or a new design.

Backed by 28 years of corporate integ-
rity and unquestioned standards of
quality and service. For switching de-
vices to meet your needs, contact your
nearest C. P. Clare & Co. sales office
or C. P. CLARE TRANSISTOR CORPORA-
TION, 260 GLEN HEAD ROAD, GLEN HEAD,
L. I., NEW YORK.

for characteristics of 91 typical Clare Transistors
circle 262 on Reader Service Card

C. P. CLARE TRANSISTOR CORPORATION - GLEN HEAD, NEW YORK



Railroads Use
Electronics
To Cut Costs

SINCE THE END of World War II,
U. S. railroads have spent more
than $15 billion in capital improve-
ments trying to beat rising operat-
ing costs. Electronics features
prominently in cost-cutting plans.

Also, several railroads plan to use
computers to regulate train opera-
tions, route freight cars and proc-
ess cars through their yards. Many
are using closed-circuit television to
replace human observers. Railroads
are looking to gamma ray detectors,
infrared devices and other elec-
tronic developments to cut costs.

Here is a specific place elec-
tronics is saving railroad money.
It’s New York Central’s “Big Four”
classification vard in Avon, some
seven miles from Indianapolis. The
yard began electronic operations in
September of this year. Central
now has four automated yards. Sev-
eral other roads have them too.

A classification yard sorts freight
cars by destination and assembles
them on outbound tracks.

It cost $11 million to revamp the
490-acre installation. Railroad offi-
cials say they expect to recoup the
investment in three years.

Nerve center of the Big-Four
vard is an analog computer built
for the Central by General Railway
Signal Company, Rochester, N. Y.
Given information on incoming
freight cars, this computer controls
routing from the moment input in-
formation is received until the car
is coupled to a train,

Here’s how it works. A tower
operator spots an entering car and
assigns its destination by pushing
a button indicating a classification
track. The car now rolls down a
hill leading to the makeup tracks,
controlled solely by the computer.

As the car rolls, its length,
weight class. rolling characteristics
and speed are fed to the computer.
Length is found by measuring the
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View of N. Y. Central electronic freight yard shows complex track patterns

time during which the car inter-
sects the beam of a photocell,
weight is found by automatic de-
tectors in the tracks. A series of
treadles along the tracks checks the
car’s location, helps the computer
determine rollability.

The computer applies a current
to the track, derives a resistance de-
pending upon the distance between
a moving car and the last standing
car in the train being made up. The
computer regulates the speed of the
moving freight car by activating
retarders along some 200 ft of the
route. The retarders clamp in on
the car wheels.

Speed is determined by a radar
operating at 10,525 Mc using a
fixed-tuned klystron. Putting out
about 70 milliwatts, the radar has a
range of some 200 ft. Detectors are
placed in the roadbed between the
tracks. '

The radar output, as well as the
other outputs derived from the mo-
tion of the freight car, are fed to
the computer as d-c¢ voltages. Com-
puter must also take into account
variables due to weather. Wind and
rain can affect speed.

A freight-car weighing technique
in experimental use is expected to
produce more exact measurements
than pressure devices now used.
Gamma radiation is directed at the
car and weight is derived from the
amount of reflected radiation. The
gamma-radiation technique is also

used to inspect wooden track ties,
poles and other structural units.

Radiation techniques are report-
edly saving millions of dollars when
applied to engine inspection. Radio-
active piston rings are built into
diesel locomotives to check on wear.
By measuring radioactivity of oil
drained from the ¢rankcase, wear is
computed rapidly, accurately with-
out taking the engine apart.

An atomic switch lamp that
glows for 12 years by its own power
is another railroad innovation. The
lamps use krypton 85. Early models
sold for about $125: revised ver-
sions now sell for $400. They oper-
ate like fluorescent lighting fixtures.

Electronics for control and com-
munications are helping reduce
costs outside the yards, too. Until
recently, the typical intercity rail
route used four tracks: two lanes
for inbound and two for outbound
trains. The inner tracks were re-
served for fast trains. IFreights
ran on the outer tracks accessible
to sidings. With present-day com-
munications and detection devices,
railroads find they can eliminate
two tracks in each direction and
rely on electronics to tell them the
location of each train. Additional
switches along the new two-track
routes let railroadmen route trains
around each other. They get more
use now out of two tracks than they
did before out of four and save on
personnel and real-estate taxes.
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Electronics to be West’s Largest Employer

Southern California electronics industry is now busy stepping in to

support regional economy as the aircraft industry continues to sag

By HAROLD C. HOOD,
Pacific Coast Editor

LOS ANGELES—SOME INDICATIONS of
a business downturn have seeped
out of southern California in past
weeks. These indications seem to
be most strongly linked to the air-
craft industry. Electronics appears
to be holding up well. Here’s what
local business executives have to
say:

An official of the Security First
National Bank says he feels the na-
tion is in the early phase of a reces-
sion. “And southern California will
undoubtedly participate fully in
any such recession. Northern Cali-
fornia has not been as hard hit be-
cause it has not had the aircraft
industry to pull it down. Airframe
people have been losing 2,500 em-
ployees a month. Electronics is the
one bright spot”.

The L. A. Chamber of Commerce
and the State Dept. of Employment
reinforce the aircraft picture, point
hopefully to electronics. Aircraft
was hit by cancellation of the F-108
and B-70 programs late in ’59, but
aircraft employment had been on
the decrease since spring of ’'57
when it achieved a high of 222,500.
Last year it slipped to 180,000, and
is now 143,000.

During this period, electronics
employment in L. A. and Orange
County swelled from 75,000 to 120,-
000, says the Chamber of Com-
merce. From December ’59 to May
’60 it slacked off by 2,000, but more
than recouped this loss by expand-
ing at a rate of 1,000 new people
each month to its present all-time
high. -

James Lewis, research director
for L. A.’s Chamber, says “southern
California has not suffered busi-
nesswise as much as other predomi-
nantly aircraft-oriented sections
because of the area’s strong elec-
tronics base. This new industry has
taken up much of the slack left by
airframe layoffs, and will soon be
our number one employer.”
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Hugh Moore, chairman of Lerco
Electronics, points out that busi-
ness in our industry as a whole is
about even with last year, but that
it has not increased as expected.

Moore also said that placement of
military contracts has accelerated
in recent months, but that this has
not been taking place on a scale
sufficient to touch off boom condi-
tions.

One board chairman in the com-
ponents business is frankly worried
about some of his customers. “I've
never seen so many companies in
financial difficulty of one kind or
another as right now. People are
slow paying their bills and the
“past-due” list is longer than I've
ever seen it. There have been sev-
eral bankruptcies and an increasing
number of small outfits have made
themselves available to larger com-
panies by the merger route.”

Most businessmen deny that Wall
Street’s ills are a major cause of
the present business slow-dowu.
But one who feels otherwise is a
spokesman for the Birtcher Corp.,
manufacturer of medical electronics
equipment. ‘“Most doctors play the
stock market,” he points out, “and

Infrared Phone

N\

Communications device developed by
Infrared Industries, Inc., uses in-
frared radiation as voice carrier

when things are rosy, their sales
resistance is low. Right now, they
just aren’t buying anything extra,
and our sales are suffering”.

On the rosier side, Neeley Enter-
prises, electronics reps, reports a
recent pick-up in sales. “If it never
gets worse than this it’ll be wonder-
ful,” quips Bob Boniface, vice
president. “We’ve noticed some
people have been hurt on individual
military programs, but overall the
business atmosphere is healthy. The
main trouble appears to be that
people aren’t getting funded on
some of their working capital. How-
ever, as this funding rate increases
over the next quarter, I think this
will show up in increased spending,
and will help some of the little fel-
lows who have been suffering.

“Also, some industries that have
been considering electronic installa-
tions have been hit hard recently,
the oil industry for example, and
are postponing additional capital
outlay at this time. We've also
heard some components people com-
plain that many of the military pro-
grams they’ve been supplying are
well in the mill, and that contrac-
tors are stocked up on parts.”

For president Donald Duncan of
Duncan Electronics Corp. in Santa
Ana, recently back from the east
with a pocket full of orders, there
has been no gloom. “I don’t think
southern California has suffered as
much as some other areas, notably
around New York. The slump ap-
pears to have started earlier back
there, sometime during the spring.
Out here you never heard people
talking about it until just before
Wescon.

James Parry, vice president of
the American Marketing Associa-
tion, says: ‘“Defense contracts are
getting larger, but there will be
fewer of them. Some primes of the
past will be subcontractors of the
future and they’re not happy about
it.”

An executive of Packard-Bell

(Continued on p 88)
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For more than a year AlSiMag Ceramics have been

/ molded in compound curves, complicated shapes,
/A contours and recesses that open new design possi-

|

bilities. They are produced in olumina, and in o
variety of compositions including leachable ceramics.

TOLERANCES in
L\\\'Eq
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\;' “)'
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Precision unheard of in the ceramic industry has been attained
by Americon Lava in the lost few months. Progress has been
especially notable in high precision sub-minioture ceramics.
For example, on the part illustroted at left, webs are held to
~2.001" ond comparable tolerances are held on concentricity.

. -

nts."a‘ custom made technical ceramics

Engineers with designs formerly considered too complex or
impossible as to dimensional tolerances are invited to send sketches or blue prints.

Chances are that NOW they can be made in ALSIMAG.

A Subsidiary of
Minnesota Mining and
'Nlanufacturing Company
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AUGAT

COMPLETE LINE OF
SOCKET ASSEMBLIES
FOR MICRO-MINIATURE
RELAYS

Combining Holding Clip And
Built-In Socket For Unmatched
Reliability Under Severe Condi-
tions Of Shock And Vibration.

HORIZONTAL MOUNTING
(Solder Cup Contacts)

= '}Eh\
HORIZONTAL PRINTED

CIRCUIT MOUNTING

VERTICAL MOUNTING
(Solder Cup Contacts)

VERTICAL PRINTED
CIRCUIT MOUNTING

SOCKET ONLY WITH
MOUNTING SADDLE
(Solder Cup Contacts or
Printed Circuit Pins)

Patent Pending

These assemblies wil! accomodate
Micro-Miniature relays as manufac-
tured by G. E., Elgin, Sigma, Allied,
Potter & Brumfield, Clare, Iron Fire-
man, Babcock and many others.

For additional information
write for catalog RS-160

AUGAT BROS., INC.

31 Perry Avenue
Attleboro, Massachusetts
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Electronics in West . . .
(Continued from p 36)

Electronics reports a drop-off of 20
to 40 percent in radio-tv sales over
the past 90 days, but predicts that
there will be an upturn within the
next five months.

In the military business, he says,
small companies are screaming for
their money as they never have
before. ‘“Competitive advertised
bids are being more aggressively
sought, and are more competitively
priced than I’ve ever seen” he adds.

President Frank Deluca of
Acoustica Associates points out he
has found California a more fertile
territory than the east. “Company
management out here is generally
younger, and more receptive to new
ideas. Our western operations have
felt the recent pinch less than our
east coast branch.”

H. L. Hoffman, president of Hoff-

man Electronics, says his company
is on a cost-cutting program and is
attempting to discover what part of
increased costs is due to internal
inefficiency and what part is a re-
flection of the economy as a whole.
The company, however, is dead set
against reducing R&D expenses and
cost of product improvement.

In rebuttal to gloomy observa-
tions, Harry Greenfield, research
director of Electronics Investment
Management Corp., San Diego, re-
cently gave a talk before L. A.
Chamber entitled “What Shakeout
in Electronics?”’

Not only are many new com-
panies entering the industry, he
pointed out, but most of them are
doing well. He predicts electronics
will continue to outpace the general
economy by 2 or 2} to 1 during the
sixties, and that by 1970 electronics
will be the nation’s number one in-
dustry.

Single Air Force Agency Proposed

Study group recommends unit with authority over

present, future electronic command-control systems

BEDFORD, MASS.—A single Air Force
agency with full responsibility and
authority to overhaul existing elec-
tronic command-control systems
and to design the systems of the
future is recommended in the re-
port of the AF Winter Study
Group, a science-military team of
140 experts.

Involved in the report, now in the
hands of the top Air Force echelons,
are the destinies of the “L” sys-
tems, and allocation of some $10 to
$15 billion which the Air Force will
spend in the 1960’s for electronic
data and evaluation systems needed
by military decision-makers in the
framework of a potential global
war.

The proposed central agency
“would be the AT&T of command-
control technology,” says a civilian
AF scientist. ‘“There’s no holding
company in the country big enough
to integrate the command-control
systems.

“That will be the job of this
central agency. It will spell out what

”

the Air Force wants from industry.
In effect, the Winter Study Group
ratifies the mission of the new AF
Command and Control Development
Division (C*D®), headquartered
here at The Hanscom Complex. The
Complex at Hanscom Field also in-
cludes the Electronic Systems Cen-
ter, which is an Air Material Com-
mand function, representatives of
operating commands, and engineer-
ing support from MITRE Corp,,
MIT Lincoln Laboratory and AF
Cambridge Research Labs.
Integration of the command-con-
trol mission is necessary to meet a
“crisis in command,” says Maj.
Gen. Kenneth P. Bergquist, C*D*
commander. The crisis is imposed
by revolutionary advances in the
destructive power of weapons,
speed and range of delivery sys-
tems, the extreme quantity and ab-
stract quality of data, the compres-
sion of decision time, and the
necessity for rigid control to avoid
“war by accident.”
The real problem, savs Gen.

electronics



Bergquist, is not acquiring mechan-
ized equipment but how to control
the aerospace force.

Here is what the report means to
electronic primes, subs and com-
ponents people:

1. Crash emphasis on some “fam-
ilies” of “L” systems, notably
in the command area: SACCS
(465-L), AFCS (473-L) and
NORAD (COC (425-1.). The Stra-
tegic Air Command and Control
System is considered most urgent,
is the only one of this trio which
now has any hardware. Plans for
the NORAD Combat Operations
Center will be radically overhauled
for further integration, compati-
bility with the command-control
complex.

2. A long, hard look at existing
control-area systems such as SAGE
(416-I.) and AWCS (412-L) to
make sure further expenditures are
worthwhile; also to find auxiliary
uses for them, such as SAGE for
Air Traffic Control; at the same
time bearing in mind that manned
bombers and other air-breathing
vehicles still pose a threat, even in
the age of missiles.

3. Emphasis on integration of
the sensor systems and making
them compatible inputs for the de-
cision-making process. This family
includes the DEW’s, BMEWS,
ELMINT (466-L), IDHS (438-L),
and nuclear detection systems. Of
particular importance is thorough
integration of SAMOS and MIDAS
into this sensor-intelligence-warn-
ing network.

4. Integration also of the support
systems such as weather (433-L)
and global communications (480-L)
into the evaluation and command
decision process.

5. “Invasion” of the military
command environment by electronic
design men and other technical ex-
perts. Many a military tradition
will go by the board, because the
decision-making  military  com-
mander will depend on an electron-
ics machine standing next to him
and on a man who can “talk with
the machine.”

6. Air Force recruitment—for
all officer ranks—of men skilled in
electronics, data-processing, pro-
gramming, the newly emerging
command-center technology, which
is essentially military automation,
heavily rooted in electronies.

November 4, 1960
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BY STANLEY M. INGERSOLL, Capabilities Engineer

Report No. 13
Type CC 506 Thrust Control System

Designed for tactical artillery weapons, this system maintains the
thrust levels of liquid propellant rocket engines at specified magni-
tudes. Its sensitive SM/I-designed pressure transducer measures
combustion chamber pressure and is statically and dynamically
accurate even in the extreme shock and vibration environments
of the missile. When the transducer detects a deviation from the
pre-set reference pressure, it generates an -error signal. This signal
is amplified and transmitted to a servo controlled valve which
restores the pressure to the proper setting. The amplitude of the
signal is proportionate to the magnitude of pressure change. Heart
of the transducer is a unique, SM/I-developed twisted Bourdon
tube that combines high pressure sensitivity (rotational move-
ment) and low acceleration and vibrational sensitivity (linear
movement). A 300 PSI unit has only a .29, error under 15 g’s
vibration and 10 g’s acceleration and withstands 20 g’s shock
without disturbing its setting.

7, Temperature .......covvvvvensnnanes —65° to +165°F
;‘,yphwa 1 Vibration .........iiiiiiiiiianannns IDO-Elbﬂl c%s -i;(t) 2ds”
ouble Amplitude
echnica 38 to 2000 cps +25 g's
Data SHOCK v v enrennsvnnenennneirnannns 50 g's
Altitude ............cooiiiiiiiants Sea Level to 200,000 ft,
Weight ........... ...10 pounds
Input Voltage 115 volts 400 cycles
L3 7 8800000000000 6850060000000 better than 1% of the
pressure
Valve Flow Rate ............c000vnnen 30 1b/min H202
Magnitude of Set Pressure ............ 300-1000 psi
Slewing Speed of Valve .....vvennsnnnn 2-3 seconds

STEAM
TURBINE

MOOULATING
vnvt |

i
)
ﬂmlrm |

81 T-®-Q

REFERENCE

For more information and complete operating specifications, write
or wire SM/I today., Address your inquiry to Stanley M. Ingersoll,
Capabilities Engineer.

s M/I SERVOMECHANISMS/INC.

Los Angeles Division
200 Aviation Boulevard
El Segundo, California
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N EW LIGHT is shed daily on

microwave tube state-of-the-art by the engi-
neers and scientists at Sperry’s Gainesville,
Florida plant. If existing hardware doesn’t
readily solve your tube application problem,
call Gainesville, FRanklin 2-0411 collect, for

full information about Sperry capabilities.

r—__——--—-_—_

A COMPLETE LINE
of klystron tubes is
manufactured and mar-
keted by Sperry Elec-
tronic Tube Division,
Gainesville, Fla. The
division also performs
extensive research and
development toward
advances in klystron
state-of-the-art.

L__-———-——__—
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SPECIFY RAPIDLY
AND ACCURATELY
WITH SPERRY’S
SPECI-FILE

Now you can have Sperry’s
complete family of klystron
and traveling wave tubes
right at your fingertips for
faster, more accurate tube
selection. Attractively pack-
aged and comprehensively in-
dexed, the Sperry Speci-File
gives you complete electronic
and physical characteristics of
every tube in the Sperry line.

TO GET YOUR FREE |

Speci-File, use this coupon:

Section C-106

SPERRY

ELECTRONIC TUBE DIVISION
Gainesvillle, Fla.

Please send me a FREE Sperry
Speci-Flle:

Name

Title.

Company.

Address

City

State

SPEARY

GAINESVILLE,

r-——————__1

ELECTRONIC
TUBE
DIVISION

FLORIDA
A Division of Sperry Rand Corporation
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Computers to Aid Data Abstracting

CHICAGO—SPECIALIZED COMPUTERS
offer scientists and engineers their
best chance of keeping up with the
floods of information from rapid
advances in modern science and
technology, according to Verner
Clapp, president of the Washington,
D. C., council on library resources.

Clapp described techniques for
abstracting information and hard-
ware for retrieving it within milli-
seconds at the seventh annual Com-
puter Applications Symposium here
last week.

The two-day symposium was
under the sponsorship of the
Armour Research Foundation.

Loglan, a logical language which
opens up the possibility of writing
computer programs in a common
English  pseudocode, compiling
them automatically, then debugging
them by voice commands, was de-
seribed by J. C. Brown of Univer-
gity of Florida. Loglan may extend
the possibility of having the com-
puter talk back to, and advise, the
program, may be able to interpret

Package Sorter Cuts Labor Costs

B - Wea

a single sentence in more than one
way.

Cobol, a business-oriented auto-
matic code, was described by John
L. Jones of Wright-Patterson AFB.
Observations on experience with
Algol, a mathematical pseudocode,
were outlined by John G. Herriot,
Stanford Computation Center.

Engineering and scientific appli-
cations described during the confer-
ence included weather forecasting
for the Navy, design of an optical
lens system for the Los Alamos Sci-
entific Laboratory, and long-range
data communications by telephone,
teleprinter, microwave for AT&T.

Computer predictions of highs
and lows in the national economy
for the Federal Reserve system
were discussed during the opening-
day program on business applica-
tions. The opening sessions also
covered processing of subscription
records for a magazine, controlling
operations of a mail-order house,
and solving accounting problems
for a brokerage firm.

2"

European mail-order executives inspect computer-linked package-sorting
conveyor installed by Speaker Sortation Systems in a Milwaukee plant

4



MAKE THE RIGHT
CONNECTIONS...
WITH POMONA

DOUBLE PLUG

ADAPTORS

%" SPACED

Molded Banana
Plug Accessories

One piece beryllium
copper heat treated
spring insvres long life.

TNC
RECEPTACLE
Model
28-1340

4 TERMINAL
ISOLATION
PLUG
Model
MDPX

TURRET
SOLDER

y TERMINALS
Model

BNC PLUG
Model
28-1270

MICRODOT
RECEPTACLE,
MIN. COAX.
Screw-on
Type
Model-Ohms
2B-1275 50
28-1277 70
2B-1279 93

—

{

BNC RECEPTACLE
Model 28-1269

"

MICRODOT
RECEPTACLE,
MIN. COAX.
Slide-on Type
Model 2B-1276

!

PHONE PLUG
TO %" SPACED
BINDING POSTS

Modal 1285

BNC PLUG
TO %" SPACED
BINDING POSTS

Modsl 1296

Send for Free GENERAL
CATALOG 5.60. Quantity
prices upen request.

1500 East Ninth Street, Pomona, California
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ACADEMICALLY SPEAKING

University Gets Giant Computer

UNIVERSITY OF CALIFORNIA, which
operates the Lawrence Radiation
Laboratory, Livermore, Calif., for
the Atomic Energy Commission,
has accepted the first Larc compu-
ter system. Larc was designed and
built by Remington Rand Univac,
will attack problems in nuclear
science and technology applicable
to the nation’s weapons program.
Larc is actually two computers,
one slaved to the other, and is
capable of performing a quarter-
million operations a second.

Rutgers University lists and dis-
cusses its 1959-60 research pro-
jects in the recent report of the
Bureau of Engineering Research,
published by the university’s En-
gineering School. Among projects
described:

Electronic torch crystal-growing
technique that replaces the con-
ventional verneuil-type oxyhydro-
gen burners with an r-f generator.
Proper arrangement of coaxial
connectors produces a sustained
electrical discharge from a single
electrode. This discharge causes
the dissociation of a polyatomic
gas, which on subsequent recom-
bination provides a high-tempera-
ture medium.

Development of a torquemeter
which will continuously indicate
torque in a rotating shaft, while
not physically connected to the
shaft. Frequency and phase-angle
transmission across an air gap is
the method used.

Arlington State College in Ft.
Worth, Tex., is host to a series of
seven weekly lectures on semi-
conductor theory and technology;
the series started Oct. 18. Mem-
bers of Texas Instruments’ tech-
nical staff are conducting the lec-
tures, which are open to scientists
and engineers of the north Texas
area as well as students. Sponsors
are the Ft. Worth section of the
Institute of Radio Engineers and
the student IRE group at Arling-
ton. Three of the lectures are on
theory, three on

applications of semiconductor
devices, and one on present semi-
conductor accomplishments and
possible future developments. Pro-
fessor S. T. Lanahan of Arlington
is coordinating the series.

University of Pennsylvania was
the recipient of a $1-million grant
from the National Science Founda-
tion for the purchase of a 12-mil-
lion-electron-volt tandem accelera-
tor for use in low-energy nuclear
physics research. Neighboring in-
stitutions will also have use of the
equipment, says president Gaylord
P. Harnwell. Low-energy research
is concerned with the arrangement
of nuclear particles and the forces
in the nuclear structure.

University of California vinicul-
turist H. P. Olmo has produced an
improved variety of grape by ir-
radiating vines with X-rays. He
cut buds off a dormant vine, ex-
posed them to 2,500 roentgens,
then grafted them onto older stock
for quick fruiting. Among varie-
ties produced was one that had
loose-clustered fruit, giving the
grapes high commercial value.

Checks Riveting by Tv

Picture enables operator to bore-
sight tack rivets used as tape-to-
panel synchronizing points when
Drivmatic Riveter at Douglas Air-
craft is operating automatically
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s is the “New Reliability.” It is the goal of the Fairchild Semiconductor Corporation contract from Autonetics,
livision of North American Aviation, Inc. Its purpose: to insure infallible guidance in the event that it becomes
essary to use America’s most powerful deterrent weapon, the MINUTEMAN ICBM. Autonetics is an associate

me contractor to the Air Force on MINUTEMAN. It has assigned Fairchild the task of achieving unprecedented
jability in silicon transistors.

holly owned subsidiary of Fairchild Camera and Instrument Corporation _%#RCW//ZD

SEMICONDUCTOR CORPORATION

S WHISMAN ROAD +* MOUNTAIN VIEW, CALIFORNIA

ONLY ONCE
IN 10,000 TRANSISTOR-YEARS
MAY ONE OF THESE
TRANSISTORS FAIL

rier-matrix board designed by Autonetics tests groups of 100 Fairchild Transistors simultaneously’




MAX. ERROR CHANGE

TYPICAL MAXIMUM ERROR CHANGE FROM -55°C to 100°C
(Relative to room temperature error)
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Ketay size 11 synchros use MIL-S-20708
as the minimum standard

KETAY, a name synonymous with synchros, now
offers immediate delivery on a complete line of
size 11 synchros that meet or surpass MIL-S-20708.

Units are stable over the entire
temperature range

Ketay has developed a special potting compound
that now makes possible operating stability over the
entire temperature range of minus 55° to plus 85°C.
(see graph.) Higher temperature range units with
these same characteristics, (—55°C to +200°C)
are available on special request. In addition metallic
parts have the same coefficient of expansion.

Synchro units feature thru-bore construction and
precision design which assure higher accuracy and
longer life.

Increased strength and resistance to shock, vibra-

*

*
- NORDEN-

tion and moisture is achieved because stator is
potted in housing. Bearing bores and stator are
machined simultaneously to accept rotor.

e High accuracy because of mechanical and elec-

trical symmetry.

e Increased accuracy is achieved by the improvec

positioning of rotor and stator, with fully con-
trolled rotor O. D. and air gap. Units available
in accuracy of 3’ of arc.

o Ketay techniques of manufacturing, assembling

and precise testing with highly accurate equip-
ment assure product reliability of the highes
quality available.

For more information about the size 11 line or othe
synchros from size 5 through size 31 please write t

KETAY DEPARTMENT

NORDEN DIVISION
UNITED AIRCRAFT CORPORATION

COMMACK, LONG ISLAND, NEW YORK

Y
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MEETINGS AHEAD

Nov. 4: Automatic Data Processing
Systems, Institute of Electronics
In Management; American Univ,,
Washington, D. C.

Nov. 4-5: Communication Sym-
posium, Montreal Section; Queen
Elizabeth Hotel, Montreal, Can-
ada.

Nov. 14-17: Magnetism & Mag-
netic Materials, AIEE, AIP,
ONR, IRE, AIME; Hotel New
Yorker, New York City.

Nov. 14-16: Mid-American Elect.
Convention, MAECON; Hotel
Muehlebach, Kansas City, Mo.

Nov. 15: Product Engineering &
Production, PGPEP of IRE;
Contact D. Ehrenpreis, 325
Spring Street, New York City.

Nov. 15-16: Northeast Electronics
Research & Engineering Meet-
ing, NEREM, PGPT of IRE;
Commonwealth Armory, Boston.

Nov. 15-16: Engineering Applica-
tion of Probability & Random
Function Theory, PGIT of IRE;
Purdue Univ., Lafayette, Ind.

Nov. 20-21: Electro-Optical & Ra-
diation Devices, PGED of IRE,
AIEE; Stanford Research Inst.,
Menlo Park, Calif.

Nov. 28-29: National Association
of Broadcasters, Fall Conference;
Biltmore Hotel, New York City.

Nov. 30-Dec. 2: Electronics Expo-
sition, Long Island Electronics
Manufacturers Council; Roose-
velt Raceway Exhibit Hall;
Westbury, Long Island, N. Y.

Dec. 1-2: Vehicular Communica-
tion, Annual Meeting, PGVC of
IRE; Sheraton Hotel, Phila.

Dec. 5-7: Electronic Equipment
Maintenance, EIA; Hilton Hotel,
San Antonio, Texas.

Dec. 5-8: Electrical Insulation, Na-
tional Conf., AIEE, NEMA;
Conrad Hilton Hotel, Chicago.

November 4, 1960

HIGH SPEED SPECTRUM ANALYZERS

gives you valuable new information on

- MAGNETOSTRICTION FILTER
| SPECTRUM ANALYZERS

This new comprehensive brochure gives you detailed infor-
mation on Rayspan Spectrum Analyzers for frequencies from
20cps to 100ke. These convenient new Rayspan multiple mag-
netostriction filter instruments provide the basic require-
\ ments for high speed, high resolution frequency analysis in
- either lab or field applications.

Mail coupon today and get booklet
by return mail.

RAYTHEON COMPANY

Commercial Apparatus & Systems Division
1415 Boston-Providence Turnpike
Norwood, Massachusetts

Gentlemen:

Please rush me a copy of your Bulletin 7-300 on the new Rayspan Spectrum
Analyzers.

Name Title

Company.
Address.
City State
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INSTRUMENTATION OSCILLOSCOPE
One Inch

Miniaturized basic pockaged panel mounting

Cathode Ray Oscilloscope for instrumentation use

replacing ‘‘Pointer Type’’ meters. Panel bezel

JAMES MILLEN MFG. CO., INC.

matches 2’ square meter. No. 90901 uses 1CP] MALDEN
tube. No. 90911 uses 1EPI tube. Power supply No.
90202 available where application requires. MASSACHUSETTS

CIRCLE 200 ON READER SERVICE CARD

...A SUPERIOR
COMPONENT FOR
DIVERSIFIED
INDUSTRIAL
APPLICATIONS ...

DECOHM

RELAY

e MEETS UL SPECS
for 150 VAC CIRCUITS

.5 to 250 VAC or .2 to
130 VDC.

NOW! NEw LOWER CONTACTS

1 to 3 poley, single or dou-

PRICED COIL FORMS  mouwrine’”

6-32 stud, 6-32 tapped hole,

. ° or octal plug.
Interchangeable with industry standards o RN B &% &
Thermosetting epoxy cement permanently positions collars and lugs to withstand L Wide"" 1-9/32* high x L
severe shock under high temperature (250°C). Available in any lug configuration. 1-13/16" long. y

tuning. Nickel-plated parts conform to MIL-P-5879 AN
gﬁﬁiﬂﬁﬁ.’ SEND APPLICATION DETAILS
LN | WITH YOUR INQUIRY
30-50 mc, 30-150 mc, 50-200 mc, and brass slugs.

QQ-N-190. Diameters: .205, .260, .375, .500.
PRODUCIS [ T T
Write for quotes and bulletin CF-860. MANUFACTURING, INC. l QW”' 230 N. SPRING ST, ELECTRIC CO.

Completely rustproof and moisture resistant. Ceramic conforms to Grade L5 JAN-1-10
silicone impregnated. Lightweight aluminum bushing. Silicone fibre glass washers. ALSO AVAILABLE IN OCTAL PLUG-IN DUST COVER ANO LATCHING DESIGNS
Unique built-in dependable tension device guarantees vibration-proof, smooth
Frequencies: .1-1.5 me, .5-10 me, 10-30 mc,
WAYLAND, MASS. CAPE GIRARDEAU, MO,

ALSO AVAILABLE IN EXCLUSIVE RIBBED DESIGN
CIRCLE 201 ON READER SERVICE CARD
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Avco’s precision Shock Test Ma-
chine SM-010 is a mechanically
simple device that reproduces shocks
such as those encountered in missile
flight. And it produces these shock
pulses faster than with conventional
machines.

The SM-010 is extremely accurate.
It will produce an unusually large
number of different shock pulses
with a 2.5% repeatability and a .95
fiducial probability. A complete test-
ing cycle, handling specimen loads
up to 100 lbs. requires only 7 seconds.
No readjustment is required. In ad-
dition, normal shocks usually met
in handling and shipping are easily
reproduced.

Easy to install, simple and safe to

November 4, 1960

Sawtooth, half-sine and si;uare-wave pulses—with .95 fiducial probability.

Avco Shock Test Machine offers. ..
widest variety of pulse shapes available

for faster environmental tests with unmatched repeatability

operate, Avco’s SM-010 offers these
other advantages:

¢ Provides sawtooth, quarter-sine, half-

sine, square and triangular pulses as

required

Exclusive design rebound brake as

standard feature

o Exclusive specimen carriage permits
greater variety of tests, ideal saw-
tooth pulses

o Meets rigid specs of Ballistic Missile
Environmental Test Requirements

e Shock pulses up to 3000 g's for tran-
sistor testing

e Can be operated by unskilled, non-
technical personnel after brief
instruction

o Needs no special foundation or in-

stallation; base only 2 feet square

Accessory package available

Other shock test machines with
capacities from 25 to 500 lbs., pro-
ducing essentially identical shock
pulses, are also available. For more
information, contact your nearest
representative—offices located
throughout the continental United
States and the world. Or, if you
prefer, write: Industrial Products
Subdivision, Research and Advanced
Development Division, Avco Corpora-
tion, Wilmington, Mass.

Aveco

Hesearch & Aanced lm/éwgf
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Collins necds Electrical and Mechanical
Engineers who find adventure in engineer-
ing and enjoy probing for solutions to
challenging electronics problems.

There is much to recommend Collins as the
foundation for your professional future.
Collins is one of the nation’s leading
growth companies, producing for both
and business. Commercial fields include
business aircraft, communication and

CEDAR RAPIDS — Mr. L. R. Nuss
Manager of Professional Employment
Collins Radio Company, Cedar Rapids, lowa

COLLINS RADIO COMPANY o
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government

Manager,
193

CEDAR RAPIDS, IOWA

E MAN

BRING
NEW IDEAS
INTO

FOCUS?

electronics

airline and
navigation

DALL.AS — Mr. B,
Emplovment,

E. Jeffries

(A
COLLINS
>’

gineering . .
If you feel that you are the man to help Collins sharpen
the image on new ideas, send your resume to the loca-
tion of your choice:

Collins Radio Company
30 Hi-Line Drive, Dallas 7, Texas

iLP COLLINS

equipment, amateur radio, broadcast and
ground communication equipment,

Collins is a company of engincers . . . 20%
of its 13,000 workers are actively employed
in engineering. Collins’ business, basically,
is selling the products of imaginative en-
. the sort that inspires the best in a man.

BURBANK — Mr. Al Pcachey
Collins Radio Company
2700 West Olive Avenue, Burb mk California

DALLAS, TEXAS ¢ BURBANK, CALIFORNIA

electronics




Nuclear

Radiation &
Electronics:

Just what part
does Hughes

play?

It 4ll started some six years ago. As a leader in mili-
tary and commercial electronics, Hughes was keenly
aware of the vital inter-relation between nuclear tech-
nology and electronics technology. ® The specific
question which Hughes
engineers sought to an-
swer was, “What are the
effects of nuclear radia-
tion on electronic sys-
tems?” » To answer this
question, Hughes
brought together leading
scientists in both the nuclear and electronics fields.
= In the process of solving this problem, these scien-
tists and engineers became acutely aware of the need
for adequate equipment for radiation generation,
measurement and handling.
They proceeded to develop
these badly needed devices—
both to solve their own prob-
lems, and to make them com-
mercially available. = The
linear accelerator is a typical
example. The need to accu-
rately simulate the gamma radiation from nuclear
detonation was apparent. So, Hughes developed and
built the first gamma accelerator with variable pulse
widths, a high repetition rate, and a high peak elec-
tron beam current (over 1 amp). For more extensive

investigation of the nuclear environment, Hughes also
*Trademark of H.A.C.

Hughes High-Current Linear Elec-
tron Accelerator

Hughes MOBOT Mark |
for remote controlled handling
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builds a pulsed reactor for the simulation of neutron
radiation. = Radiation detection devices that were
faster, more compact, and more versatile were also
needed. This problem was solved when Hughes scien-
tists developed an incredibly small (2 mm square)
solid state detector with better than 1% resolution
and response time of less than 1 nanosecond. = Re-
mote handling of highly radioactive objects was an-
other problem examined by Hughes. In designing
radiation research facilities for the investigation of nu-
clear radiation effects, novel appli-
cations for proven electronic con-
trol techniques were found. One
result was the Hughes MOBOT*,
a completely remote controlled
I8/ handling machine using TV vision
' and electronic controls. ® So, what
part does Hughes play? Hughes
specializes in nuclear radiation—analysis of effects,
and products for its gener-
ation, measurement and
handling. If you have a ra-
diation problem, we would
like to talk to you about it.

Hughes Solid State Nu-
clear Radiation Detector

i
' 4
3=

pe
y

Effect of pulsed (low dose, high rate)
radiation on avacuum tube amplifier

Write. wire or call collect: Radiation Off  Radiation On

5 :

HUGHES NUCLEAR ELEC- __ . __._
|

TRONICS LABORATORY, P.O. { I

BOX 90915, LOS ANGELES 45, : HUGH ES E

CALIF., TWX INGL 4036, l-cooooooeo——— =

NUCLEAR ELECTRONICS LABORATORY

HUGHES AIRCRAFT COMPANY

ORCHARD 0-1515, EXT. 5355.
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ACCURATE

NEW STRIPPIT FLEX-O-DRILL

Are you looking for a way to reduce layout and
template making time? Other manufacturers of sheet
metal products and printed circuits have cut that
time in half with the Strippit Flex-O-Drill.

This table-type, extremely accurate machine drills,
reams, center punches and scribes without base
line drawings or vernier height gauges. Positioning
of the bridge and drill carriage is done with
adjustable steel tapes calibrated to 0.100". Micrometric
gauges then bring the setting to the nearest 0.001".
Lead screws are precision ground and engaged only
during micrometric gauge settings, thus speeding
adjustment and minimizing wear. Capacity is %4” mild
steel —up to 24” width—any length.

Anybody who can read blueprints and knows
something about layout practice can learn to work the
Strippit Flex-O-Drill in a few minutes. We’ll be
happy to prove this with an actual demonstration
at your plant. Write for information today.

A typical Strippit
Flex-O-Drill
drilled template.

A typical Strippit
Flex-O-Drill
seribed layout.

A typical Strippit
Flex-O-Drill
production piece.

N
« BN
waLes STRIPPIT inc.  veusaiiie
225 Buell Road e Akron, New York o”:ﬁis-\

In Canada: Strippit Tool & Machine Company, Brampton, Ontario

50 CIRCLE 50 ON READER SERVICE CARD electronics



Expanding the Frontiers of

Space Technology in

COMPUTER DEVELOPMENT

Space Vehicle Command — An important advance in the control

of space vehicles has been accomplished with the development

by Lockheed scientists of space-borne, command decoders and sequence
programmers. Basically, the programmers store information and, at

a predetermined time when the vehicle is out of contact with ground
stations, cause commands to be executed by the various subsystems.

In this way, versatility of vehicle missions can be markedly expanded.

In addition, when the vehicle comes in range of ground command
stations, the programmer can be given new instructions for either future
or immediate action. All of the programmer’s components are solid

state devices. There are no moving parts nor vacuum tubes. The ferrite
core memory in which information is stored is a two core-per-bit matrix.

! 4 A primary design goal was to reduce power requirements. Although the
B o T || Lockheed programmer is highly complex and employs over 600
' A transistors, the average power consumption is only 3.5 watts, less than
o Mo e a Christmas tree light bulb. The development of such complex
BREENEL circuitry that will withstand the shock, vibration and a temperature
R SO ey ' range from —40°C to +85°C is in itself a significant achievement.

_ S : ; o The highly precise timing necessary for the execution of the various

4 programmed assignments is accomplished by means of a crystal
oscillator — maintained at an exact temperature by means of a two phase
mixture of solid and liquid inert chemical.
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Engineers and Scientists: Lockheed’s capability in design and
development of computers is contributing to the advancement of the
state of the art in a number of areas. Work is being carried on in

o ¢ research and development of ultra reliable digital circuitry, ferrite logic
: systems, and millimicrosecond switching techniques; radically new
devices for pattern recognition operations; high speed digital plotters;
self-organizing systems; large scale systems for the automatic

storage and retrieval of information; microminiature packaging
techniques; and systems research and engineering of large scale
information handling complexes. .
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: If you are experienced in work related to logical design or computer

; E, *  development, you are invited to inquire into the interesting work being

: conducted and planned at Lockheed. Write: Research and Development
Staff, Dept. K~22, 962 W, El Camino Real, Sunnyvale, California.

U.S. citizenship or existing Department of Defense industrial security
clearance required.

- Lockheed
7,; L MISSILES AND SPACE DIVISION

-4 Systems Manager for the Navy POLARIS FBM;
i the Air Force AGENA Satellite in the DISCOVERER,
3 MIDAS and SAMOS Programs

¥hoR g i . SUN}JVVALE. PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA
¢ 00 >y e CAPE CANAVERAL, FLORIDA - HAWAI#




your
invisible
employee . ..

He’s not on your payroll . . . he takes up no desk space in your office . . . and he
doesn’t hang around the water-cooler talking to your secretaries. But this man works
for you — and for every other advertiser.

What does he do? He helps to safeguard your advertising investments in print media
— by providing audited circulation facts and figures on 2,900 publication members
of the Audit Bureau of Circulations*. Assuring an accurate accounting, he tells you

how many people purchased the publication . . . where they live . . . how much they
paid . . . and the answers to many other questions about the publications and your
‘markets.

He gives you factual marketing information as the basis for your advertising invest-
ments. He walks into every ABC-member publication’s office and audits its circula-
tion — just as carefully and as objectively as a financial auditor might check your books.

When he is finished, the guesswork is gone! He gives you facts — no opinions, pleas-
ant statistics, maybe projections, or fancy figures — just plain old fashioned circula-
tion facts.

Who is he?

He is the ABC auditor — and h<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>