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This new-concept

&) 500 MC
oscilloscope

can help you now...and here’s how!

® Analyze millimicrosecond pulses
Measure transistor response time

Make fractional millimicrosecond time
comparisons

Measure diode switching time
Determine pulse jitter

Make permanent X-Y plots
Measure memory-unit switching
Measure uhf voltage amplitude

... here, now, is the convenience
of conventional pulse measurement in the
millimicrosecond region

) The % 185A 500 MC Oscilloscope is a completely new instrument that is virtu-
Dual pulse presentation on f 185A. 2 Y . x
Top trace shows pulse from mercury ally as simple, convenient and easy to read as conventional broadband oscillo-
puiser applied to 2N1385 mesa tran- scopes, vet provides a wealth of fast-circuit information never before available.

ik ABatiBmitrace stiwsjroepond. In such fields as computer and radar research and design, and semiconductor

T . t D -
ing turn-on of transistor. Dip in bot- q ¢ . )
» tom trace at start of turn-on resuits research, the Model 185A is the first practical, available answer to the pressing
n Ica o r u es : : from capacitance. Scope sweep speed need for measuring and viewing millimicrosecond phenomena.

! millmicrosecond e It should be emphasized that the 185A is an existing instrument—

ready for you now, with bright, clear 5" scope traces that are totally
ESVA Uyl o3 comparable in information, clarity and usefulness with presentations
you associate with much lower frequencies.
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SAMPLING OSCILLOSCOPE

® 185A is a sampling oscilloscope, whereas
most previous oscilloscopes have been broad-
band instruments.

The sampling technique avoids several inherent limita-
tions of the broadband approach which arise in the milli-
microsecond region. One of these is the intrinsic sensi-
tivity-bandwidth-display-size limitation of cathode ray
tubes; another is the characteristic gain-bandwidth
limitation of associated amplifiers.

A third critical problem with the broadband approach
in the 500 MC band pass area is that, frequently, fast
pulses or occurrences happen at low repetition rates.
This means that the writing rate is not sufficient to pro-
vide a bright trace on the cathode ray tube.

& 185A adroitly sidesteps all these roadblocks by im-
mediately translating the input signal to a much lower
frequency, through the sampling technique, then pro-
ceeding with more conventional signal processing to
provide standard oscilloscope operating ease and bright,
clear, large-screen presentation.

“Sampling” in this application is analogous to strobo-
scopic light methodology in that both techniques simu-
late slowing down the “motion” for better visual study
—and both depend on repetition to build a faithful
image.

OPERATION DESCRIBED:

In the case of the ® 185A, the sampling approach is
applied in the following manner.

The first step in building the 185A’s
cathode ray tube picture is to apply )
a staircase voltage to step the beam
across the CRT face. (Figure 1).

Next, input voltage samples, each Figure 1
taken from a differing point on the
waveform, are fed through the
vertical amplifier to the scope face.

Now, between the staircase steps,
the beam is blanked so that the
signal becomes a series of dots. In
operation, many dots are present,
and the pattern appears continu- -
ous. (Figure 2). Figure 2

A basic element of the sampling technique as here ap-
plied is the incremental delay of each sampling pulse—
such delay insuring that a different or successive portion
of the wave is examined each time.
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Figure 3

Figure 3 illustrates this delay process. Electrically
speaking, it operates as follows. A gate is opened for a
very brief time and a capacitor charged to a voltage
proportional to the instantaneous
amplitude of the test signal. The
voltage on the capacitor remains
after the gate is closed, and is ampli-
fied to provide vertical cathode ray
tube deflection.

So that the entire signal under ex-
amination is scanned, each succeed-
ing sample is gated at a slightly later
point along the waveform. Each time
such a sample is taken the “spot” on
the CRT is moved horizontally along
the waveform. Thus, a complete pic-
ture of a repetitive high speed sig-
nal is synthesized by a build-up of
image-retaining ‘“dots” on the con-
ventional 5AQP 57 scope face. (As
in Figure 2).

UNIQUE ADVANTAGES

The result is a compact, practical instrument of con-
ventional oscilloscope configuration and operating ease
which offers you these truly unique features:

W bright, clear presentation of repetitive short
pulses requiring a bandwidth up to 500 MC
and beyond

B bright, steady traces even at repetition rates
down to 50 cp:

B at least 0.7 millimicrosecond rise time, per-
mitting brilliant viewing of millimicrosecond
pulses

8 dual channel input for waveform comparisons

W simultaneous sampling of both channels allows
accurate time comparison

B times-100 sweep expansion increasing sweep
speed to 0.1 millimicrosecond, cm for extreme
resolving capability

B 71.0% time calibrator for accurate rise time
measurements and time comparisons

@ high sensitivity for viewing small signals; wide
dynamic range for viewing small voltages on
higher voltage plateaus

B differential input for studying signal differ-
ences

® high resistance 100,000 ohm probe to mini-
mize disturbance to circuits under test

B X-Y recorder output— plot input vs. time or
one input against another

W time, amplitude calibrators; beam finder, panel
similar to conventional scope controls

B unique feedback circuit stabilizes vertical sen-
sitivity; 5 calibrated ranges

B balanced sampling circuit minimizes feedback
of sampling pulses to circuit under test

SPECIAL, EASY-TO-USE PROBES

An outstanding feature of the ® 185A is the pair of
compact, new-concept probes arranged for easy applica-
tion to the circuit under test. The probes provide a high
100,000 ohm input resistance shunted by 3 guf to virtu-
ally eliminate loading to the circuit under test. For maxi-
mum versatility, the probes may be used with Type N,
BNC or other conventional fittings.

Calibrated vertical sensitivity controls permit the in-
strument to measure a wide range of input levels from
10 to 200 mv/em. A vernier between steps further in-
creases sensitivity to 3 mv/cm.

To assure maximum usefulness, the 185A has a variable
time delay and a four-range time scale with a six-step
scale magnifier. These features permit study of fast
pulses in extreme detail and under varied trigger con-
ditions.

Model 185A synes with external triggers up to 50 MC,
and also provides a front panel delayed sync pulse which
may be used to trigger the circuit under test. In situa-
tions where the circuit will respond to this trigger, a
delay line is unnecessary.

Front panel controls are few
in number and grouped in fa-
miliar oscilloscope array. One
unusual control is a front
panel scanning control gov-
erning the number of samples
contained in a single trace.
Density of these samples may
be adjusted from 50 samples
(a series of spaced dots) to
1,000 samples (where the

2 millimicrosecond
presentation appears as a pulse on 5

continuous trace). CRT of & 185A.

A particularly helpful feature of the & 185A is its X-Y
recorder output. The Manual Scan control can be used
to further slow the input signal, permitting X-Y plot-
ting for permanent records, reports, etc., with such in-
struments as the Moseley Model 2D Autograf Recorder.

DUAL OR DIFFERENTIAL INPUT

@® 187A Dual Trace Amplifier is a plug-in unit for use
with # 185A. It permits observation and comparison of
two high speed signals simultaneously, or comparisons
of time, duration and spacing. The amplifier has a wide
dynamic range of 3 mv to 2 volts peak ; each channel has
an independent sensitivity control calibrated to £ 5%.

SPECIFICATIONS

& 18SA with % 187A Dual Trace Amplifier
VERTICAL (Dual Channel)

Bandwidth: Greater than 500 MC at 3 db; less than 0.7 musec
rise time
Sensitivity: Calib. ranges 10 to 200 mv/cm, £ 5% accuracy
Vernier sens. increase to 3 mv/cm
Voltage Calibrator: 10 to 500 mv, % 3% accuracy
Input Impedance: 100,000 ohms, 3 puf shunt
HORIZONTAL

Sweep Speeds: 0.1 musec/cm to 100 musec/cm, 5% full sweep, 1
musec/cm to 100 musec/cm except on x100 scale

ond first 30 musec of 100 musec/cm scale.

Time Scale: 10, 20, 50, 100 musec/cm, vernier
Time Scale Magnifier: x2, x5, x10, x20, x50, x100
Jitter: Less than 0.05 musec peak-peak

Time Calibrator: 500 and 50 MC damped sine waves
Minimum Delay: 120 millimicroseconds
Variable Delay Range: 10 times TIME SCALE less display time
External Trigger: % 50 mv, 20 musec; = 0.5 v, 1 musec
Sampling Rep Rate: 100 KC maximum
Trigger Rate: 50 cps to 50 MC

CYNC PULSE OUTPUT:

Amplitude: Negative 3 v into 50 ohms

Rise Time: Approx 2 millimicroseconds

Timing: Approx 20 musec after undelayed trace start

Accessories Furnished: &) 187A-76A BNC Adaptors {2); @ 185A-21A
Sync Probe

Accessories Available: @ 187A-76B type N Adaptor, $8.00; & 187A-76C
10:1 Divider, $12.50; & 187A-76D Blocking Ca-
pacitor, $3.50; @ 187A-76E 50 ohm T Connector,
$15.00

PRICES: @ 185A Oscilloscope, $2,000.00
@ 187A Dual Trace Amplifier, $1,000.00

HEWLETT-PACKARD COMPANY

1021A Page Mill Road Palo Alto, California, U.S.A.
Cable “HEWPACK” DAvenport 5-4451
Hewlett-Packard S.A., Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable “HEWPACKSA” Tel. No. (022) 26.43.36

NOW! & IN EUROPE!

Recently Hewlett-Packard S.A. was established in Geneva,
with a branch in Frankfurt am Main, offering technical
sales and engineering help and information. Previously
established relationships with representatives in other parts
of Europe, of course, continue. In addition, there is a new
@ warehouse in Basel stocking instruments and parts, and
an @ factory near Stuttgart is producing @ instruments

for customers throughout Europe.
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Solid Aluminum,
Counterbalanced, Radiator

Slip Spring

Heavily Rhodium-Plated
Brush Track

Easily Accessible,
Combination Screw
and Solder Terminals

Nylon-Clad Coil Wire
Impregnated In
Thermosetting
Varnish

High Dielectric,
Clearly Marked
Terminal Board

High Dielectric,
Resin-lmpregnated,
Glass Cloth Insulation

By combining a fresh approach in design with tradi-
tional Ohmite quality, ““v.t.”” variable transformers offer
convenience features and performance not found else-
where. They offer top efficiency and high output for
their size. Through Ohmite’s engineering design, a size-
able bonus in output is available in the “no-overvoltage”
types where voltages above line voltage are not re-
quired. These units deliver rated output current at any
brush setting . . . freedom from wave-form distortion
. . . excellent regulation at any point within the rated
load . . . unusually long life . . . smooth, maintenance-
free operation. They are interchangeable with other
makes. Adjustable shafts permit ready conversion to

Be Right with

ELECTRONICS - JANUARY 8, 1960

Plastic-Insulated

B Shaft, Adjustable

Direct Brush to
Slip-Spring Connection

Spring-Loaded Brush

and Terminal, Positively
Keyed to Phenolic Fittings

Low Loss,
Grain-Oriented

Heat Treated

Molided Phenolic
Core Insulation

Thick, Solid
Aluminum Base

VARIABLE
TRANSFORMERS

table or panel mounting. Offered in a diversified choice
of cased models.

Moreover, you can get fast delivery from stock on 35
different models covering ratings up to 10 amps. Or, if
you desire, select your special requirements. from the
many modifications possible. Among these are special
windings, custom enclosures (including ‘‘explosion-
proof™), motor-driven assemblies, auxiliary switches,
numerous shaft styles, special tandem units, and com-
bination assemblies with other components.

On your next order for variable transformers, try the
line with advanced design—Ohnmite.

OHMITE MANUFACTURING COMPANY
3610 Howard Street, Skokie, lllinois

RHEOSTATS « RESISTORS « RELAYS ¢ TAP SWITCHES
R.F. CHOKES » VARIABLE TRANSFORMERS
TANTALUM CAPACITORS + GERMANIUM DIODES
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Combination Collector Ring

Steel Core, Specially
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SHOPTALK . . . editorial

AS A NOTE in our Washington Outlook warned last week, there
are legislators in Congress who would like to place automation under
control of the federal government. These senators and congressmen
have the wellbeing of the nation at heart, and they want to remove
one of the major gripes of some of the industrial unions. But they’re
attacking the wrong thing.

Automatic machinery may temporarily displace some workers.
However, within another decade this nation will need all the auto-
matic machinery it can produce, as well as every possible worker.
1t would not be good for government to interfere with the develop-
ment of automatic industrial systems merely because some unions
and some industries seem at this time unable to come to grips with
their problems.

Our industry has a large stake in the future of automatic industrial
control equipment. When the Senate Labor Subcommittee opens
hearings on the steel strike this month, we had better do all we can
to make sure that the voice of reason is heard in the committee rooms.

Coming In Our January 15 lIssue . . .

NEREM HIGHLIGHTS. As brought out in a recent ELECTRONICS
report (p 49, Jan. 1), research and development is one of the fastest
growing areas of our industry. This was impressed on New England
Editor Maguire and Associate Editor Vogel when they attended the
Northeast Electronics Research and Engineering Meeting in Boston
recently. At NEREM, they found advanced R&D to he the theme of
an extensive technical program.

Next week’s conference roundup spotlights several significant
design and R&D programs. Leading off a summary of technical
papers is the revelation of an impending breakthrough in microwave-
tube power. Greater power is anticipated as a result of a new tube
design that permits a tenfold increase in tube input and output
without a large increase in size or cost. Application of the design is
expected to yield average r-f power outputs of 400 kw.

Among other significant developments unveiled at the three-day
meeting and described in our next issue are a new crossed-field
microwave amplifier, a fresh approach to the problem of stabilizing
maser gain and a new semiconductor switch.

FILTER FOR TELEMETERING. Because of the limited number of
higher response channels available in missileborne telemetering
equipment, it is frequently necessary to commutate signals that have
frequency components greater than one-half the sampling rate. To
prevent the multiplexer from superimposing interfering sidebands
on the signal, it is necessary that a low-pass filter be inserted be-
tween the signal source and the multiplexer.

In our next issue, R. C. Onstad of Convair Astronautics describes
the design of a transistorized low-pass filter for subaudio fre-
quencies. The filter has a flat response from d-c¢ to 1 cps and an
insertion loss of less than 1 db.

FURTHERMORE—A variety of other interesting material coming
next week includes: new electron-tube-oscillator mixers for tv and
f-m tuners, by E. H. Hugenholtz of Rogers Electronic Tubes & Com-
ponents; a tabulation of magnetic shift register elements, by J.
Porter of Portronics, Inc.; conversion circuits for earth satellites,
by D. N. Carson of Bell Labs and S. K. Dhawan of Columbia U.;
computer diodes as microwave switches, by M. Bloom of Sylvania,
and a multiple-range sweep generator, by H. P. Brockman of West-
inghouse.

JANUARY 8, 1960 - ELECTRONICS
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Get much more information in the

electronics
BUYERS' GUIDE
and REFERENCE 1SSUE

new electronics BUYERS’ GUIDE

When designs call for products in the field of elec-
tronics, the Guide solves problems in advance.

There’s a 64-page reference section with up-to-the-
minute data on markets, materials, components and
applications to make product selection easier.

You’ll find detailed facts about the products of nearly
700 advertisers — that’s 429, more than you’ll find in

any other similar guide.

Also local sales offices of manufacturers . .. the names
addresses, and phone numbers of represeniatives . . .
complete lists of manufacturers . . . registered trade
names . . . and. of course, the most complete list of elec-
tronic and related products. Tells you what you need to
know when you are readyv to buy.

@ A McGroaw-Hill Publication ® 330 Wesi 42nd Sitreci, New York 36, New York
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New from Superior Tube. ..

ALL-PURPOSE CATHODE ALLOY

... 0r continuous signal

] e

THIS IS X-3012* ... first cathode alloy to do every job well. Use it where you want a
passive alloy. It has greater emission capacity. Use it where you want an active alloy. It gives
longer life. And look at these other characteristics:

1. Both sublimation and interface impedance reduced practically to the vanishing point
2. Has twice the hot strength of ordinary nickel alloys
3. Longer sustained life even under high current conditions and with overvoltage abuse

4. Good cathode coating adherence
5. Cathodes available from both air-melted and vacuum-melted material

Alloy X-3012 was developed in the electronic laboratories of Superior Tube. It is a combination
of nickel, tungsten and zirconium . . . selected from a wide range of different heats as having
the most effective proportions of these three metals. Available now in lockseam, lapseam, and
Seamless/Weldrawn® cathodes. Write for a detailed technical report. Superior Tube Company,
2500 Germantown Ave., Norristown, Pa. *U.S. Patent No. 2, 833, 647 (Superior Tube Co.)

Swe/-/é/' sobe

The big name in small tubing

NORRISTOWN, PA.

Johnson & Hoffman Mfg. Corp., Mineola, N.Y.—an affiliated company making precision metal stampings and deep-drawn parts
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After More Than
600 Separate Inspections
— One Panel Instrument

Sounds like a lot of inspecting, but it’s one
of the things that makes possible
Simpson’s fine panel instruments.

Take pivots, for example, which support
the rotating armature of a meter movement.
Because Simpson quality standards are so
high, Simpson makes its own pivots which
require more than 60 separate inspections
during manufacture. Among these are
100%, inspection under a 100X microscope
and sampling inspection under a 400X
microscope to check radius, cone angle,
finish and other characteristics. One result
is pivot points with a radius tolerance
maintained to within .000010”. Moreover,
Simpson inspects each and every group of
pivots for correct hardness so they won’t
deform under rough use.

Through such meticulous care as this,
Simpson is able to offer you panel instru-
ments with accuracy limits that are 1009,
guaranteed . . . instruments with conserva-
tive ratings on which you can rely . . .
instruments that szay accurate . . . instru-
ments you can specify with confidence,

Write for Catalog 2059A.

ELECTRIC ¥ COMPANY

5203 West Kinzie Street o Chicago 44, Illinois
Phone: EStebrook 9-1121
In Canada: Bach-Simpson Ltd., London, Ont,
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NEW...

Clare printed circuit relays,

custom built to your design,
offer sensational savings

In space, weight and cost

for modern data processing
and other high speed

switching devices



Relay mounted on your circuit board

n

This outstanding relay assembly permits single or
multiple installation of CLARE mercury-wetted con-
tact relays in the small space of a printed circuit
board. It plugs into a console in the same manner

as the IOglc circult it serves. CLARE mercury-wetted contact
switch hermetically sealed in
high-pressure hydrogen atmos-
| phere. Life expectancy over a
billion operations.

It brings to designers of data processing and data
logging equipment all the proved advantages of
CLARE mercury-wetted contact relays in the small-
est possible space. Individual switch capsules and
coils are affixed to the printed circuit board and
sealed from dust, moisture and tarnpering by *‘Skin-
Pack,” a tough vinyl coating.

Let us show you how we would adapt your board to

include either the standard HG relay or the ultra- Each capsule is sur-

. rounded by individual
high speed HGs ... as well as other selected com- coil whish sclclions
ponents. wound to suit the oper-

ating characteristics of

the customer's applica-

tion. For full informa-
t tion on CLARE HG print-

ed-circuit relays send for
UprP Bulletin CPC-4.

. .

Send us your
printed circuit board

Discover how you can save
time, space and money . . .
enhance the performance of
your high-speed equipment . . .
with CLARE printed circuit
relays. Contact your nearby
CLARE Representative, or
address: C. P. Clare & Co.,
3101 Pratt Blvd., Chicago 45,
Illinois. In Canada: C. P. Clare
Canada Ltd., P. O. Box 134,
Downsview, Ontario.

Py
RE RELAYS

FIRST in the industrial field

-3
g
-1

C. P. CLARE & CO.

g
]
]
|
i

R LTGRO RN A T A

'o.ﬁ .,ﬂ.

Typical assembly
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HOW A 6-YEAR-OLD
RADAR STAYS YOUNG

A six-vear operational veteran, the FPS-6 is stll the prin-
cipal height-finder for air defense. Fundamentally sound design
and built-in capacity for improvement cnable General Fleetrie
to keep this radar “voung.”

Contrasted with carlier versions, todav’s FPS-6 features
height line displav as a full-time trace. Indicator calibrarion,
sector scan, performance monitoring and azimuth blanking are
automatic. The nod angle, formerly fixed. has been made
vartable to attain more hits per target. A new ferrite isolator
increases magnetron life and stabiliey. Noise figure has been
improved by nearly 1.5 db.

The sustained cffeetiveness of this radar at opcrational
sites during six vears of a rapidly changing air defense environ-
ment is truly an achievement in defense electronics. 2274

Progress s Our Most Important Prodlvct

GENERAL @D ELECTRIC

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECTRONICS DEPARTMENT




BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

TRANSISTORIZED TELEVISION SET will be mar-

keted by Sony Corp., Tokyo, during 1960. Sony will
demonstrate the set beginning next week in Japan.
New development uses 23 transistors and 14 diodes
with an 8-in. picture tube and a built-in folding
antenna. Set operates on 100 v 60-cycle a-c or on a
self-contained rechargeable 12-v battery, uses 15 w
of power. Battery is a 3 amp-hr unit, lasts about
23 hours. Set weighs 11 1b without the battery (13
1b with), measures 6. by 8 by 8% inches, will sell for
about $200 in Japan. Sony president Masaru Ibuka
names March as launch date for marketing pro-
gram, hopes to beat his own schedule because “the
quickest way to perfection is . . . fair judgment of
the public.” Plans call for production of 1,000 to
1,500 sets monthly at first, rising to 10,000 sets
monthly by vearend. Widely divergent broadcast
frequencies and sweep and raster systems in Euro-
pean, Asian and American markets will put a brake
on world market exploitation, but Ibuka is con-
fident that the set will ultimately be exported.

Tunnel diode development is pushing to higher frequency
of oscillation all the time. This week it was learned that
IBM. iwhich had reported reaching 4,020 mc¢ (ELEC-
TRONICS, p 11, p 70. Oct. 30. °59) has attained even
higher frequeuncy figures. Researcher R. F. Rutz and his
colleagues have attained 5.300 mc at about 1 microvolt,
observed a second harmonic at 10,600 mec at a power
of about 1 nano twatt (1 millimicrowart) and found
indications of a third harmonic at 15,900 me but have
no power measurements.

GALACTIC NOISE MEASUREMENT was one mis-
sion of the 4-stage sounding rocket launched from
Wallops Island, Va., to a height of 560 miles late
last month. First three stages were an Honest
John and two Nikes; fourth stage was the X248
rocket engine which will be the third stage of
NASA’s Delta launch vehicle. The 48-1b payload
contained a 3-mc radio receiver to listen in on the
galactic noise and telemetry systems to relay noise
measurements and performance data on the X248
to earth.

GROUND-VELOCITY INDICATOR which permits
sustained automatic hovering and accurate all-
weather navigation for helicopters has been dem-
onstrated by Ryan Electronics. New AN/APN-130
is a c-w doppler system designed primarily for air-
craft with hovering and negative-speed capabilities
—'copters and lighter-than-air ships. Heading,
drift and vertical speeds are automatically and
continuously measured, according to Ryan, with-
out aid of ground stations, wind estimates or true-
airspeed data. Set can handle ground speeds from
zero to plus or minus 150 knots.

DIGITAL COMPUTER for industrial control func-
tions will be built and marketed by Westinghouse
Electric. Company plans a rugged modular system
whose speed, in-out capacity and memory can be
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matched to specific industrial needs by addition of
functional modules. Westinghouse figures it can
crack the industrial market by making a general-
ized central unit with specialized peripheral gear
and by making the system rugged enough to with-
stand the severe environments of chemical, paper,
petroleum and steel industries. As planned, system
will accept analog or digital data, operate either
continuously variable or on-off controls.

TECHNICAL AID IN CIVIL AVIATION is being pro-

vided to the United Arab Republic by Federal Avia-
tion Agency. Project, sponsored by State Depart-
ment’s International Cooperation Administration,
aims to help UAR install and operate air-traffic
controls, communications systems and civil naviga-
tion aids for jets. Program will take two to four
yvears to complete, will cost $3 million to $5 million,
will include radar approach control (RAPCON), in-
strument-landing and approach-light systems, vhf
omnirange and various types of communications
gear.

Patent protection in the Soviet Union can only be achieved

by applying for Soviet patents. Gordon Grant, British
Comptroller-General of Patents, savs. “There is nothing
to stop the copying of foreign inventions in the Soviet
Union unless they are patented there.” Grant recently
led a« UK delegation to Russia. determined that a new
patent law of April, 1959—which gives 15 vears of pro-
tection contingent on payment of annunal renewal fees—
is more in line with geuneral world practice than former

USSR practice.

INTERNATIONAL COOPERATION in geophysics

and related sciences has been placed on a perma-
nent basis. New International Geophysical Com-
mittee (CIG, for Comite International de Geophy-
sique) has been set up by the International Council
of Scientific Unions to succeed the Committee on
the International Geophysical Year and to pursue
the IGY pattern of worldwide cooperation. CIG has
already mapped plans for the next few years, will
keep open three world-data centers now operating,
will continue studies of earth sciences, atmosphere
and upper atmosphere phenomena. One big project
for the next two years: interpreting the masses of
data that have been collected since July 1 '57, when
IGY began.

MINUTEMAN inertial guidance and flight controls

get a $115-million boost. Air Force has awarded
the confirming order to North American Aviation’s
Autonetics division to cover continued develop-
ment, fabrication and testing of the solid-fuel
ICBM’s guidance and control gear, including
ground support equipment. Award covers the
period from mid-1958 to mid-1961. NAA has al-
ready tested preprototypes of the systems. Be-
tween 25 and 50 percent of the contract amount
will probably be subcontracted, according to NAA
spokesmen.
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64 channels
in 60”

On these two pages eight fully tran-
sistorized Model 860-1500P Pream-
plifiers appear actual size —each
measures approximately 2" x 7" x
1415". In racks of eight, 64 pream-
plifiers take only 56" of panel space,
and a blower unit another 4”. Neces-
sary power and chopper excitation
is provided by a completely transis-
torized Model 868-500P Power
Supply that mounts at the rear of
each 8-preamplifier unit, so that no
additional panel space is required.

unusual capabilities and stability

INPUT CHARACTERISTICS

Input circuit guarded, floating, isolated from
output, can be grounded. Input impedance
200,000 ohms min. (Preamplifier also available
at extra cost with 4-step attenuator with gains
of 10, 20, 50 and 100 and smooth gain con-
trol to reach any intermediate setting.)

BANDWIDTH
DC to 70 cps (—3 db).

RISE TIME
25 ms to 99.9% of steady state value.

OUTPUT CHARACTERISTICS

Floating, independent of input, can be

grounded.

Capabilities: =1 v across 300 ohms, OC to
70 cps

*1.5 v across 300 ohms, DC to
40 cps

Output impedance 100 ohms. Outputis across
300 ohm internal load, shunted by internal 4
mfd capacitance. Part or all of this resistance
and capacitance can be supplied externally,
in any combination to suit your application.

LINEARITY
=0.1% of full scale output (2 volts)

GAIN

100 (10 mv input for 1 volt output). Preampli-
fier with gain of 1000 (1 mv input for 1 voit
output) also available on specia! order. Gain
stability =0.1% for min. of 24 hours.

INPHASE REJECTION RATIO

120 db at 60 cps, 160 db at DC, with 5000 ohms
unbalance in source.

INPHASE TOLERANCE
250 VDC, 220 VAC

NOISE

2 uv peak-to-peak referred toinput (measured
over DC to 100 cps). Noise plus ripple for full
scale signal not to exceed =0.1% of signal
(measured wide band-ripple is 880 cps).

DRIFT

*=2 uyv referred to input, at constant ambient
temperature, after 30 minutes' warm-up. input
drift temperature coefficient 0.2 uv/°C, max.

OVERLOAD RECOVERY

Preamplifier recovers from fuily blocked con-
dition within 20 milliseconds after removal of
signal. 10 volts of signal atinput will notdams-
age preamplifier.

POWER REQUIREMENTS

Each Preamplifier requires 2.5 watts; Model
868-500P Power Supply handles up to eight
Preamplifiers.

New Data Preamplifier .... 860

B60-1500P

SANBORN
B60-500P @

SANGORN
860-1S00P




$462.50
per channel, complete

Each Model 860-1500P Preamplifier costs
$400, each Power Supply for every eight Pre-
amplifiers, $500. Consider the substantial
savings over equipment with comparable
specifications — when economy ‘‘per chan-
nel’ is multiplied by the number of channels
you're using. (All prices are F. O. B.Waltham,
Mass., within continental U. S. A)

>

SARETRN . LY LEYEL What distinguishes this data preamplifier
e - | from others is not its specifications alone—

but the combination of this performance with

high reliability, practical cost and small size.

Together, they make the Sanborn

Model 860-1500P the logical choice for

data processing systems in which tens or

hundreds of channels of information

must be handled.

Completely transistorized, the 860-1500P is
designed for amplifying low level inputs such as
thermocouple, strain gage and resistance
bridge outputs. Typical outputs include digital
voltmeters, tape recorders, scopes and

other readout devices.

Complete engineering data and application
assistance is available from Sanborn Company.
Contact your nearest Sanborn Industrial
Sales-Engineering Representative, or write
the main office in Waltham, Mass.

GO company

INDUSTRIAL DIVISION
175 Wyman St., Waltham 54, Mass.
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BARNSTEAD

DEMINERALIZERS
2500 G. P. H. AND OVER

The Barnstead industrial type Four-Bed De-
mineralizer produces almost three times as
much demineralized water as corresponding
Two-Bed models with similar flow rate.
Shipped completely assembled, ready to con-
nect to raw water supply.

BARNSTEAD
DEMINERALIZERS
18,000,000 OHM WATER*

Ionically pure water of 18,000,000* ohms re-
sistance at temperature of 25°C or 26,000,000
ohms resistance at 18°C is produced by the
equipment shown above . . . closest thing to
HOH absolute—opening up new scientific and
industrial frontiers in electronics, nucleonics,
chemistry, etc.

BARNSTEAD
DEMINERALIZERS
SPECIAL APPLICATION

The Cooling Loop (above) maintains ultra
pure water at a minimum resistance of
10,000,000 ohms at 25° C. It incorporates a
continuous repurification system including
oxygen removal, mixed-bed ion exchange, and
MF® Sub Micron Filter to remove particles
down to 0.45 micron. Write for literature.

Bisiistea

STILL AND STERILIZER CO.
84 Lanesville Terrace, Boston 31, Mass.
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WASHINGTON OUTLOOK

INCREASING IMPORTANCE of the electronics industry has catapulted it into
the political arena. Look for subjects directly pertaining to the industry
to pop up in congressional probes with increasing frequency in the
future.

The Democrats, starved for election issues in the new year, will be
turning with increasing fervor to congressional investigations to provide
controversies to harass the Eisenhower administration.

For the electronics industry, the inquiries are likely to have considerable
importance reflected in budgets for military and space projects, and in
policy for defense in general and defense procurement in particular. The
defense and space programs provide the Democrat-controlled congres-
sional probers with the most fertile area to investigate.

Four committees (the Senate and House Armed Services and Space
Committees) will be primary investigators. Rep. Overton Brooks (D., La.),
chairman of the House Space Committee plans to “probe every facet” of
the space program. His objective: To determine whether the U.S. “will
take the lead in space exploration or continue to play second fiddle.”

The Senate Space Committee, headed by presidential aspirant and Senate
Majority Leader Lyndon B. Johnson will likewise conduct a broadgage
inquiry. His special concern: “The drift, delay, and dilution” in the
program to develop super rocket boosters such as NASA’s Saturn.

Both Committees will be pushing for stronger centralized control over
the military and civilian ends of the space program. One scheme under
study would involve appointing an executive secretary for the National
Space Council with new powers over both Defense Department and NASA
projects. The 1958 Space Law provides for such a post but Pres. Eisen-
hower has never filled it.

@® On the military procurement issue, agitation for a greater share of
defense business to small firms will increase. A Senate subcommittee
headed by Smathers of Florida will play up the question with another
investigation.

A broader-ranged inquiry into procurement policy is planned by
the Senate and House Armed Services Committees and possibly the
Joint Committee on Taxation. This is the study authorized by last
year’s extension of the renegotiation law; it will delve into buying
practices, profit allowances, operation of the renegotiation system
and the like.

® On the military budget side, Air Force partisans will seek a show-
down on the Pentagon’s cutback in manned aircraft programs—
B-70, F-108, B-58 and others. The goal: congressional support for
reinstatement of funds. The Army will be pushing for congressional
backing to start production on Nike Zeus and to boost procurement
of a wide range of tactical arms the Pentagon has failed to authorize.

@® The Labor Department in the latest edition of its “Occupational Out-
look Handbook” reports total employment in the electronics industry
at over 450,000 in late 1958—more than double the industry’s work
force a decade ago. It says 60 percent of industry employment is
represented by plant jobs—assembly, machining, and fabricating.
About one worker in four in the industry holds an assembly job.

The handbook forecasts “further large increases” in employment
in the 1960’s. But it cautions that the rise in jobs will “probably
not be as great as the expansion in output because technological
improvements in production methods are expected to increase output
per worker.” It implies a leveling-off in jobs for semiskilled workers,
predicts a rise for scientists, engineers, technicians and skilled main-
tenance workers.

JANUARY 8, 1960 - ELECTRONICS
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SCIENTISTS AND ENGINEERS: : There are two sides to the STL coin...
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What STL does: What STL offers:

Space Technology Laboratories is making For scientists and engineers with out- :
significant contributions in theoretical standing capabilities, STL offers unusual :
: analysis, research, development and growth opportunities in many areas of
technical management of advanced ballistic technical activity, including:

missile and space systems. STL conducts

Electronic and Electromechanical Systems
advanced space flight experiments under the 4

seessescans

executive management of the Air Force Vehicle Engineering and Development :
on behalf of such agencies as ARPA and Propulsion and Guidance Systems
NASA. In addition STL’s leadership in Computer Technology :

essssssves

military applications of space technology is

Systems Engineering and Technical
illustrated by its successful accomplish-

3 Direction

ments as the contractor responsible for Telecommunications

: oyer-a‘ll systems englnefa}'lng and technical Airborne Systems

H direction of the Atlas, Titan, Thor, and G ds + Equi
Minuteman portions of the Air Force 7 ! TOURC AR, Squipment

Ballistic Missile Program.
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The Technical Staff of STL is the largest professional group in the nation devoted
exclusively to research, development, and systems engineering in the field of ballistic
missiles, space projects, and related advanced technology. If you want to apply your
skills and talents, in these advanced areas working with leaders in your field, investigate
positions at STL now. Please send your resume today to Mr. Richard A. Holliday.
Space Technology Laboratories, Inc., P.O. Box 95004

Los Angeles 45, California J

: SPACE TECHNOLOGY LABORATORIES, INC.
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Far-sighted engineers chart their futures
carefully. One who is used to evaluating all
choices involved in a design problem must

be even more discriminating and deliberate in
his choice of employment opportunities.

CAREERS SAIL SMOOTHLY AT LINK To us here at Link in Binghamton,

i AT
) 4t y%ggﬁ?

LIN K DIVISION

New York and Palo Alto, California, the
conclusion is obvious. Offering projects of
keen interest such as Simulation of

flight, engines, fuel, fire control, bomb/
navigation systems; ASW-AEW;

Missile systems and Instrumentation to
challenge the mind, and many employment
33 plusses to please the purse, ambitious
g Pl | engineers should look into Link.

Having expanded into these fields from
C A0 ‘ its beginning as pioneers in flight
- simulation, Link has many positions open to

Electronic Engineers with experience in:

¢ analog computers e digital computers
e advanced circuit development

e : ¢ systems analysis e system design

e instrumentation development

Please send your resume to
Mr. A. S. Darrah

Link Division

General Precision, Inc.
Binghamton, New York

or Mr. C. B. Rutman
Link Division

General Precision, Inc.
P.0.1318

Palo Alto, California

G@ GENERAL PRECISION inc.
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Insight
at

« milliseconds

recorded with Brush operations
monitors. Multiple high-speed
events are reported in writing
within 4 milliseconds of occur-
rence—to establish the basis for
split-second, million dollar de-
cisions necessary in today’s com-
plex control systems. Up to 120
separate “‘on-off”’ event signals
are monitored and permanently
recorded on a chart only 12"
wide. Fixed-stylus electric writ-
ing provides sharp, reproduc-
ible traces of uniform clarity.
Chart speeds from one to 250
mm/sec permit a precise inter-
pretation of all events, with
resolution up to 500 signal
changes per second. For military
or industrial analysis and control,
no direct writing recording sys-
tem can match the capabilities
of Brush Operations Monitors.
Write today for complete speci-
fications and application data.

———!')I‘USh INSTRUMENTS

DIVISION OF

———
377TH AND PERKINS l CLEVITE | CLEVELAND 14, OHIO
COoOmMPORATION
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writing s .
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systems J

only Brush
eliminates
compromise

Avoid a “‘second best’’ choice. Get exactly what you need. Only Brush permits
selection of . . . Writing Method . . . ink, electric or thermal . ..

Trace Presentation . .. curvilinear or rectilinear . . . Configuration . . . vertical or
horizontal, rack mounted or portable models. Also ... chart speeds from

50""/sec to 10”’/day . . . functionally designed control panels . . . readily accessible
components for fast inspection, simple adjustment . . . complete, easy to understand
operating manuals. Get the industry’s most advanced design concepts. You never need
compromise when you specify Brush. Complete information at your request.

.‘)rush INSTRUMENTS

DIVISION OF

377TH AND PERKINS | CLEVITE | CLEVELAND 14, OHIO
CORPORATION




Publisher’s

Price, $8.00

Club Price,
$6.80

Transistor Circuits and Applica.

tions by J. M. Carroll, Detailed
information to aid in cireuit de-
sign.
Publisher’s
Price, $9.00
Club Price,
$7.65

Moderu Physics for the Engineer
by L. N. Ridenour, I’hysical sei-
ence on which modern engineering
is bused.

Publisher’s

Price, $7.00

Club Price,
$5.95

Mathematics for Electronics with
Applications by 11, M. Nodelinan
and F. W. Smith. For solving
practical problems,

Publisher’s

Price, $7.50

Club Price,
6.40

Etectronic Analog Computers hy
G. A, and T. M. Korn. How to
design and set up problems for
computers.

Publisher’s
Price, $8.75
Club Price,
$7.45
Handbook of Industrial Electronic

Control Circuits by 1. Markus and
V. Zelutt, Over 300 tested circuits,

Publisher’s
Price, $12.50
Club Price,
s $10.65

Pulse and Digital Circuits by J.
Millman and 11. Taub, Explains
cireuits for effective system design.

Publisher’s
Price, $9.50
Club Price,
$8.10
Sampled-data Contro) System hy

J. R. Ragazzini and G. F. Frank-
lin. Covers both anaivsis and de-

Publisher’s

Price, $7.00

Club Price,
$5.95

Operational Mathematics v R, V.
Churchill, Theory and applica-
tions of Laplace and other trans-

Publisher’s
Price, $12.00
. Clyb Price,

$10.25

Electronic Measurements hy F, K.
Terman and J. M. Pettit. Tech-
nigues for use in many electronic

S D B D N B e

sign.

Special Introductory Offer

forms, flelds,

To new members of the
ELECTRONICS AND CONTROL
ENGINEERS’ BOOK CLUB

ANY ONE PZ2

YOURS WITH A CHARTER MEMBERSHIP
AND SENT WITH YOUR FIRST SELECTION

Select one AS A GIFT! Choose from Electronic
Measurements. O perational Mathematics. Pulse
and Digital Circuits. and six other valuable books

. your introduction to membership in the Elec-
tronics und Control Engineers’ Book Club.

If you're missing out on important technical
literature—if today’s high cost of reading curbs
the growth of your library—here’s the solution to
your pmblem The Electronics and Contsol Engi-
neer’'s Book Club was organized for you, to pro-
vide an economical technical reading program that
cannot fail to be of value to you.

All books are chosen by qualified editors and
consultants. Their thoroughgoing understanding
of the standards and values of the literature in
your field guarantees the authoritativeness of the
selections.

How the Club operates. Every second month you
receive free of charge The Electronics and Control
Engineers’ Book Bulletin (issued six times a year).

The Electronics and Control Engineers’ Book Club
330 West 42nd 5treet, New York 36, N. Y., Dept. L-1-8

Please enroll me as a mewmber of the Electronies and (ontrol
Engineers’ 1look Club. I am to receive my FREE hook along
with my first selection, both checked at the right. You will hill
me for my first seleetion only at the special ctub price, plus a
few additional cents for postage and handling, (The Club
assumes this charge on prepaid orders.) Fortheoming selections
will be deseribed to me in advanee and I may decline any hook.
1 need take only 3 selections or alternates in 12 months of
membership. (This ofter good in 1°. 8, only.)

PLEASE PRINT
Y 1T P S I SIS

T not  completely  satisfied,
NO RISK GUARANTEE: you may return your first

shipment within 10 days and your membenhip will be cancelled.

<—CIRCLE 18 ON READER SERVICE CARD

THIS COUPON IS WORTH UP Tow

Values from
$7.00 to $12.50

This gives complete advance notice of the next
main selection, as well as a number of alternate
selections. If you want the main selection you do
nothing; the book will be mailed to you. If you
want an alternate selection . . . or if you want
no book at all for that two-month period . . .
notify the Club by returning the form and postage-
paid envelope enclosed with your Bulletin.

We ask you to agree only to the purchase of
three books in a year. Certainly out of the large
number of books in your field offered in any twelve
months there will be at least three you would buy
anyway. By joining the Club you save yourself the
bother of searching and shopping and save in cost
about 15 per cent from publishers’ prices.

Send no money now. Just check any two books
you want—one FREE and one as your first Club
selection—in the coupon below. Take advantage
of this offer now. and get two books for less than
the regular price of one.

Check 2 books: We will send the higher priced

book as your FREE book:
[ Transistor Cirenits and Appiications, $6.80
[0 Pulse and Digital Circuits, $10.635

Oo0aooa

tions, $35.95

O Nandbook of Industrial Electronic Control

Cireuits, 87.45

sampled-data Controi Systems, $8.10
Operational Mathematics, $3.95
Electronic Measurements, $10.25
Modtern Physics for the Engineer, $37.65

Mathematics for Electronies with Appliea-

Eleetronie Analog Computers, $6.40

L-1-8
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NEVER BEFORE SO
VERSATILE AN INSTRUMENT
AT SO LOW A PRICE!

$2959°0

Jerrold’s Model 601 and 602 are unexcelled for laboratory
and production field use—combining portability and rugged-
ness with precision performance and versatility usually asso-
ciated with only the costliest laboratory equipment. NOW
... FULL PRODUCTION ASSURES FAST DELIVERY!

ONE INSTRUMENT COVERS MOST COMMONLY USED L F. FREQUENCIES

For frequency ranges 12 to 225 mcs . . . specify Model 601
For frequency ranges 4 to 112 mcs . . . specify Model 602

e All electronic . . . saturable reactor sweep circuit

o Fundamental frequency output on all ranges

o Output VSWR less than 1.1

o High output level adjustable by switch attenuators

Write for techwical Newsletter #3— circuit and
component measurement by bridging loss techniques.

ELECTRONICS CORPORATION, Industrial Products Division
EH Dept. TED 51 Jerrold Building, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Limited, Toronto

Export Representative: Rocke International, New York 16, N.Y.

20 CIRCLE 20 ON READER SERVICE CARD

OUTPUT!

601 -1.0 Volt RMS into
50 Load

602 -2.5 Volt RMS into
500 Load

L ¥V V¥ 3 L i

I

SWEEP WIDTHS !

As wide as 5 to 1
As narrow as 19, of C.F.

[ .
A
e Ve Y

OUTPUT!
RF flat within +£0.5 db

JANUARY 8, 1960 - ELECTRONICS



FINANGIAL ROUNDUP

Optimism Keynotes New Year

COLLINS RADIO reports the im-
proved trend in sales and earnings
noted in the last half of fiscal 1959
continued in the first quarter of
fiseal 1960. The Cedar Rapids com-
pany’s earnings were $2,024,317 on
consolidated sales of $42,003,394,
unadjusted. This represents earn-
ings of $1.11 per share on the 1,-
816,954 shares out.

* Baird Atomic, Inc. reports
sales increases of more than $1,-
300,000 over the previous year, and
nearly double the backlog of orders.
The sales backlog rose from $2,-
400,000 in 1958 to $4,700,000 in
1959. The combined results of the
acquisition of subsidiary com-
panies, increased earnings and new
equity raised the Cambridge, Mass.,
company’s net worth from $3.20 to
$5.44 per share.

e Laboratory for Electronics,
Boston, shows, in its semiannual
report, continued growth in busi-
ness volume and earnings for the
six months ended Oct. 23, 1959. The
firm’s gross income amounted to
$17,205,000, representing a 132-
percent increase over the com-
parable period of 1958. Net earn-
ings were $423,000 or 92 cents a
share, more than double last year’s
$203,000. Backlog is reported at
$27,162,000. This figure represents
the present value of letter contracts
and will increase by about $28,000,-
000 when final contracts are ne-
gotiated, according to company offi-
cials.

e Hewlett-Packard Co. expects
to report sales of about $49 million
and earnings of about $3.6 million,
as year-end fiscal accounting takes
place. Per-share earnings are
anticipated at $1.11 and will in-
clude figures on H-P subsidiaries
acquired during the year. The ex-
pected figures compare with sales
of $30.3 million and net income of
$2.2 million, or 72 cents a share,
in fiscal 1958. Estimated target
sales for fiscal 1960: $60 million.

¢ Republic Electronics, Farm-
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ingdale, L. 1., reports expectations
of $800,000 in sales in the fiscal
year ending April 30, 1960, or about
double last year’s volume. Receipt
of the company’s single largest con-
tract—over $400,000 for an elec-
tronic ignition analyzer for Army
aircraft—sends the present back-
log over $1 million. Sales goal for
next year, according to T. F.
LoGuidice, company president, is in
excess of $2 million.

e Harris - Intertype, Cleveland,
announces completion of the ac-
quisition of Polytechnic Research
& Development Co. from the Poly-
technic Institute of Brooklyn. Pur-
chase was made for 85 percent cash
with the remainder in Harris-Inter-
type stock. The acquisition was
made because of H-I's interest in
entering the field of microwave test
gear in which Polytech specializes.

e First quarter report from
Avien, Inc., Woodside, N. Y, shows
sales of $1,269,201, earnings of
$60,225 for period ended Sept. 30,
1959. Same figures for 1958 were
slightly higher.

25 MOST ACTIVE STOCKS

WEEK ENDING DECEMBER 24

SHARES -
(IN 100's) HIGH LOW CLOSE
El Tronics 1,756 15 1% 15
Muntz TV 903 7 Sl 534
Dynamics Corp Amer 687 12%% 1145 113z
Int'l Resistance 630 2v;  20% 20%

Avco Corp 626 16 1544 16

Gen Electric 607 95% 911k 953
Raytheon 577 54 507% 523
Sperry Rand 573 26 2%  25%
Ampex 484 123 110% 1113
Philco Corp 442 33% s 32

Clarostat 425 16%; 1412 15%
Reeves Snderft 423 1242 1144 113%
Standard Coil 421 18 163 17
Gen Dynamics 405 a7 451 46

Spartan Corp 387 8% 6% 73
Elec & Mus Ind 370 120 3% 1%
Collins Radio 317 6812 63% 64
Gen Tel & Elec 280 841z 813 B2

Litton Ind 272 69 65% 67

Beckman Inst n 69 6512  BBYs
Lear Inc 247 2% 19% 19%
Victoreen Inst 236 143 13 13%
Univ Control 228 183 17% 18

Int’l Tel & Tel 226 39%  38Ys 38

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchanges, Listings are prepared exclusively for
Evecrronics by Ira Haupt & Co., investment
bankers.

Instrument Corp.

“NEW =

TENTH DEGREE (+0.1°) °
PHASE STANDARD

OR SHIFTER

TYPE 714-A

PHASE STANDARD

@ single audio frequency (400 cps
standard) to produce known
phase angles at output terminals

® use as either a phase shifter or
phase standard

@ phase angle stability over a
variety of operating conditions

e one control —the phase angle
selector with choice of 0°, 30°,
60°, 90°, 120°, 150° and 180° or
others on special order

. and an extremely useful char-

acteristic for systems application,
due to unique design, the 714-A
does not require an extremely pre-
cise input frequency.
No external calibrating or zeroing
controls are required. As one of the
output voltages is precisely in phase
with the input, it may be used as a
phase shifter or phase standard. It
may be used to calibrate phase
measuring or phase shifting equip-
ment.

SPECIFICATIONS:
Input Signal: From external source

Input Frequency: 400 cps. *=59%,.
Other frequencies on special order

Input Voltage Amplitude: 0 to 10 v.
rms.

Input Impedance: 100K (nominal)
Phase Angle Accuracy: *£0.1°

Output Voltage: 0 to 10 v. rms on
cach channel (unity gain)

Output Impedance: Low impedance
on each channel (cathode-follower
outputs)

Power Requirement: 105-125 v. rms,
60 cps, 35 W,

@ Write for full delails
I AcTON
Subsidiary of

LABORATORIES INC.
Technology

531 Main Street
Acton, Mass.
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miniaturized
solenoid actuated

CAM SWITCH

¥ Hermetically sealed

v Extremely compact, light
weight

v "Reliability engineered"
for guaranteed
performance
Shock & vibration tested
in conformance with
MIL-E-5272A
Operates 24 to 30 volts,
DC, at 125°C ambient
Rating, 1 amp.
Size, 1%" x 12'432" x 2%"
7-pole, 18-position short-
ing with interrupter
and homing

Designed to meet standards
for guided missile systems,
this new Cam Switch is typi-
cal of special designs by Tech
Labs which can be .easily
adapted to specific needs.
‘Write for complete data.

PALISADES PARK,
6.} NEW JERSEY
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MARKET RESEARCH

Magnetic Tape Sales Soar

MAGNETIC TAPE sales in 1960 will
increase by 30 to 35 percent over
last year, manufacturers report.

They estimate that sales in 1960
will be well over $40 million, which
compares with estimates of the 1959
sales total that vary between $35
and $40 million. In 1958 total tape
sales were about $24 million.

Video and precision tape use is
increasing rapidly, while use of
audio tape is increasing moderately,
manufacturers report.

There were 201 video magnetic
tape recorders in use at the begin-
ning of 1958 compared with 553 at
the end of the year, reports a repre-
sentative of Ampex Corp., manu-
facturer of video tape recorders. By
end of 1960 Ampex anticipates 850
of the recorders will be in use.

Sales of precision tape used in
electronic data processing, telemet-
ering, industrial control, measure-
ment and recording are increasing
almost as rapidly as video tape
sales, manufacturers claim.

Increasing number of computers
manufactured with large tape-stor-
age capacity, growing use of tape-
using measuring and recording in-
struments by military and industry
are major factors behind rapidly
rising sales of precision tape.

Combined video and precision
tape share of total magnetic tape
market is probably close to 50 per
cent today. Year ago, audio tape
for radio broadcasting stations and
home entertainment had about 60
percent of the tape market.

o Electronics industry will win
$1.6 billion out of $7.5 billion of
Federal Aviation Agency antici-
pated expenditures through 1970,
Electronic Industries Association
estimates.

EIA expects annual FAA author-
izations to increase from the cur-
rent level of about $530 million to
$700 million by 1970. EIA estimates
that the electronics share will rise
from today’s 15 percent to 25 per-
cent by end of a ten-year period.

The Association forecasts that by
1970 annual sales of airborne traffic
control equipment for some 110,000
private and executive aircraft will

run about $30 million.

Electronic equipment now used
for air traffic control includes com-
puters, memory drums, digital dis-
plays of time and weather informa-
tion, telephone message recorders
and answering devices, high-speed
teleprinters, radar indicators, elec-
tromechanical calculators and dis-
playboards. In addition, equipment
such as long-range and short-range
radar, instrument landing systems,
radio range stations, radio beacons,
location markers and several newly
installed electronic computers are
taking over some routine arithmet-
ical functions of air traffic control-
ler personnel.

Under its new program of im-
provement FAA is gradually intro-
ducing improved equipment and
techniques into the air traffic con-
trol system.

Over 550 vhf omnirange stations
were placed in operation since the
start of the improvement program.
By end of 1959 thirteen more VOR’s
and 62 VORTAC (vor-Tacan) fa-
cilities were added and 150 existing
VOR’s were converted to VORTAC
operation.

FAA increased the five long-
range radars in operation in 1958
to 40 in 1959. The Agency plans to
inerease the number of airport sur-
veillance radars from the 47 in use
today to 82 by the end of 1961.

Thowsands - FJGURES OF THE WEEK

of Units

Production
Week of 12-18

DJFMAMI JASON
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High-gain Twin Triode

FRAM
GRID

a1 Eccss /6Dis
T R NOW AVAILABLE

grid is this true frame-

gnd construction.

Superior mechanical

strength is supplied

by a welded molybdenum

frame. Superior electrical

‘,’,"o"éafi‘:,:ﬁ;'cjo’::g'}ine All the advantages of true frame-grid construction are now avail-

:;:;;fts‘ﬁl;gvi,;e’.'ri’f?cisely ! able from CBS Electronics in the popular ECC88/6DJS8. In new or
’ : present equipment, you can benefit from its high level of reliability.

In industrial or entertainment applications . . . in instrumentation,

ADVANTAGES OF CBS ECC88/6DJ8 industrial controls, nuclear electronics, communications and

|
I
|
|
|

+ Frame-grid construction « Cooler-operating grids broadcasting equipment, TV tuners, etc. . . . you will find that the
« High transconductance « Trouble-free coiled heater CBS ECC88/6DJ8 delivers superior frame-grid performance.

» High input impedance « Dependable, long life Check the major characteristics . . . constructional features . . .
« Low noise figure » Uniform characteristics and advantages. Write for complete Technical Bulletin E-369.

Order the CBS ECCS88/6DJ8 from your local Manufacturers
Warehousing Distributor or from any CBS Electronics sales office.

CBS ECC88/6DJ8
TYPICAL CHARACTERISTICS

(One Linit)

Heater'voltage

Heater current

Plate supply voltage

Grid voltage

Plate current

Transconductance 12,500 umhos
— CBS ELECTRON'CS, Danvers, Mass.

Amplitication factor A Division of Columbia Broadcasting System, Inc.

Eqgiivalent noise resistance Sales Offices: Danvers, Mass., 100 Endicott St., SPring 4-2360. Newark, N.3.,
32 Green St., MArket 3.5832. Melrose Park, Hl.,, 1990 N. Mannheim Rd.,
EStebrook 9:2100. Los Angeles, Cal., 2120 So. Garfield Ave., RAymond 3-9081
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Missile Interference:

Cause and Cure

Constant monitoring of entire radio spectrum is required to keep

alien signals from spoiling missile tests

By G. W. SODERQUIST, Manager, Special Engineering, RCA Service Co., Patrick AFB, Fla.

ENGINEERS AND TECHNICIANS at the
Air Force Missile Test Center at
Cape Canaveral, Fla., had been hold-
ing a test of the Bull Goose counter-
measures missile for four hours and
51 minutes when the word came
down to scrub the test. The cause
of the delay: interference on one of
the telemetry channels to be used
in the test.

The source of the interference
was never located, and consequently
the test had to be put off. This was
one of the few cases where spec-
trum-control facilities at the Cape
failed to track down the alien sig-
nal. But it and a host of other inci-
dents dramatize the importance of
. frequency control and analysis to
missilemen.

Every missile launched over the
AFMTC contains equipment which
operates over wide areas of the

1
i

radio spectrum. The exact number
of channels, and the precise fre-
quencies used, are classified. Fur-
thermore, they vary from test to
test. But the office of the Area Fre-
quency Coordinator at Canaveral
must control and monitor the fre-
quencies being used whatever they
are, and suppress interfering elec-
tromagnetic radiation.

Problems

The Bull Goose test that got
scrubbed was one of many instances
where alien signals either blocked
or spoiled a missile test.

A HIRAN transmitter—uhf
surveying equipment similar to
SHORAN-—was using the 230-250
mce band putting out a signal 2.5-me
in bandwidth. It blanketed many of
the Cape’s telemetry receivers;
tests were halted until it was si-

lenced.

An unsuppressed radio in a ve-
hicle operating on the Cape caused
one of the AFMTC Mod II radars
to lose the missile it was tracking.

A USAF plane using uhf radio
caused a tracking telemetry an-
tenna to drop the missile it was
tracking and lock onto the aircraft.

A GCA (ground-controlled ap-
proach) set at Sanford, Fla., trig-
gered a beacon in a missile. In a
couple of freak incidents, a C-band
(about 5,000 me) radar triggered
a Jupiter’s S-band (about 3,000
me) beacon; there was no harmonic
relationship between the signals.
And an X-band (about 10,000 mc)
radar triggered a C-band beacon.

Contractor personnel for an air-
breathing missile once reported in-
terference; the frequency-control-
group investigated, found an oscil-
lating power supply in the ground
equipment.

No missile has yet been destroyed
due to interference, range officials
report. But noise in the spectrum
has certainly caused trouble, and
many of the untraceable “accidents”
that have befallen missiles aloft
might have resulted from interfer-
ence.

Frequency Control

Range manager Pan American
World Airways subcontracts the
planning, engineering and opera-
tion of all range instrumentation to

Inside FCA building, masses of monitor-
ing, recording and analyzing gear aid
frequency control



On the roof of FCA building at Canaveral, trihelical antennas get 5-deg fix on interfering signals

RCA Service Co. The subcontractor
has set up a frequency control and
analysis unit to aid the Area Fre-
quency Coordinator in controlling
the airwaves over the 5,000-mile At-
lantic Test Range.

Frequencies for use on the range
are allocated by the coordinator
with the approval of USAF head-
quarters. RCA makes sure the right
equipment is on hand to monitor the
frequencies, and range operations
schedules the equipment in accord-
ance with the test schedule.

The FCA group operates out of a
fully instrumented building in the
center of the Cape. Besides the
FCA building, there are four vans
and six C-131 aireraft outfitted with
frequency-monitoring gear.

The vans are located near the test
in process, and work in support of
the operations in the FCA building.
If an interfering signal appears,
and the fixed-station gear in the
FCA building can’t get a good di-
rection fix, range operations scram-
bles the C-131’s.

When airborne, they triangulate
on interfering signals in the Flor-
ida area until they get an accurate
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fix. After the fix, the coordinator
takes steps to silence the interfer-

ence until the scheduled test is
completed.
Ultimately, the RCA and Air

Force people responsible for instru-
ment procedures hope to be able to
shift to noninterfering frequencies
instead of imposing restrictions on
other users of the airwaves.

Procedures and Equipment

Before and during all missile test
flights, the entire radio spectrum
from 540 ke to 10,000 mc is con-
stantly monitored. Interference-
control equipment—airborne and
landbased panoramic receivers and
recorders—is adapted from similar
reconnaissance and ferreting gear
used in the electronic countermeas-
ures field.

The spectrum to be monitored is
split into bands, and two antennas,
plus sets of preamplifiers, convert-
ers and receivers, are used for each
band. The 40-to-1,000-mc area, for
example, is split into six bands:
40-80, 80-160, 160-320, 320-500,
500-775, and 775-1,000. Eventually
spectrum coverage will reach to

12,000 mc and will be accomplished
with two basic receivers and two
local oscillators.

The six bands in the 40-to-1,000-
mc region are displayed on two
oscilloscopes, one for the total dis-
play and the other with a switching
capability for individual display.

The bands are swept automati-
cally at two rates, 60 cps and 1 cps.
The fast sweep permits constant
surveillance and the slow sweep per-
mits a close look at any interfering
signal. On discovery of an alien
signal, operators switch to manual
and proceed with the analysis of the
interference.

All r-f signals radiating on the
Cape are analyzed qualitatively.
Command signals transmitted to the
missiles are constantly monitored
and recorded.

Interfering signals are detected
within seconds, and frequently can
be located in a matter of minutes.
Field intensities of any signals can
be constantly recorded. Frequency
analysis can be performed to accu-
racies of 0.0001 percent within less
than 30 seconds. Direction fixes are
generally accurate to 5 deg.
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Will tomorrow be a challenge

...0r a bore?

If you feel that your present job is

‘ Kg not fully tapping your potential, here
~_1 are 4 new career opportunities for

4

Electronics Engineers that have every
bit of the challenge you may be

looking for . ..

Site Systems Reliability Engineer: This position calls
for a seasoned engineer capable of integrating and
directing on-site reliability assurance activities
necessary to secure customer acceptance of the detec-
tion system. Unusual combination of technical ability,
relations and communications (written and spoken) is

required. Desirable experience includes approximately
ten years in design and field installation of transmitters
on electronic systems with ability in both electronic
and mechanical fields. Ability to motivate technicians
for optimum performance is necessary. Salary structure
is equal to the challenge.

Radar Equipment Systems Specialist: This position
2 calls for a creative engineer capable of conceiving
and directing the design of long-range radar sys-
tems. Desirable experience includes around ten years in

at least one of the following: radar systems design,
antenna systems, R.F. components, radar receiver sys-
tems or radar data processing systems. Salary structure
is equal to the challenge.

a creative engineer capable of defining future de-

fense and space detection problems as well as the
ability to conceive and establish the feasibility of
optimum systems solutions to these problems—making
use of the most advanced techniques and understand-
ing. He must recognize the need for and coordinate the
development of new techniques and the exploration of

3 Advanced Systems Engineer: This position calls for

new phenomena in the area of detection systems. Back-
ground desired: Bachelor degree plus a combination of
advanced training and several years experience in both
the theoretical and practical aspects of detection sys-
tems engineering. A desire to work in the conceptual
phase of system design with the analytical ability
required to evaluate and demonstrate the effectiveness
of proposed systems.

Advanced Radar Systems Analysis and Development
Engineer: Engineers are needed who are able to
visualize and define future defense and space prob-
lems—conceive advanced radar systems to solve them.
An advanced degree and/or strong background in sys-
tem analysis and design is essential. Assignments open

include: analyze and define requirements for advance
detection systems and determine broader parameters
for such systems, establish their feasibility; analyze
long range missile detection systems and specify op-
timum configuration on the basis of utility, perform-
ance, cost and delivery. 2289

All of these openings are on General
Electric missile and satellite detection proj-
ects and will be filled with engineers
having the capability and desire to make
creative contributionss
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Write in confidence to T. M. George,
Supervisor—Personnel Administration

Missile Detection Systems Section
HEAVY MILITARY ELECTRONICS DEPARTMENT

GENERAL @D ELECTRIC

SYRACUSE, NEW YORK
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You name it...we’ll stamp it
one or a million @ minimum cost

You’ll get better service on Stampings from
THE LAMINATED SHIM CoMPANY. This is literally
trye because (a) we’ve been doing it since 1913,
and (b) we’ve perfected our own special equip-
ment, toolings and techniques—all unknown to

""ONE SHORT
PLUS™ RUN
METHOD METHOD
Applies when you need just a More than “a few," but less
few pieces for prototypes or than production quantities.
experiment. We hold all critical Temporary tooling, simple dies

dimensions, yet avoid tooling and special presses keep costs
charges. down.

the ordinary stampings shop. Therefore you get
exactly what you want, including the degree of
precision you need—any contour, often without
dies—any size—any quantity—fast, and at a sur-
prisingly low cost—according to our

PRODUCTION "WATCH

RUN DOG"

METHOD SERVICE
Applies when quantity, toler- A routine procedure. We re-
ance, size and contour factors evaluate repeat orders as to
justify our standard production quantity and specs—then use

tooling and/or nominal die the Method best for you.
charges.

Result: lowest possible cost per unit, regardless
of quantity. Want more details? And suggestions
for ordering Stampings ®conomically? Send for
STAMPINGS Folder No. 3—a most helpful refer-
ence booklet.

Y

. oz,
g DIVISION e THE LAMINATED SHIM COMPANY, INC.

4601 UNION STREET, GLENBROOK, CONNECTICUT



Citizens Radio Crackdown

Indications of tighter control of Class D violators encourage equip-

ment makers seeing 1960 as a springboard to enlarged markets

CRACKDOWN on Class D Citizens
Radio may come in 1960 if users
don’t toe the line, according to
Washington spokesmen this week.

Although no provisions are being
made at this moment for extra per-
sonnel and monitoring equipment,
the word is that field offices of the
Federal Communications Commis-
sion will be watching closely to spot
offenders.

A recent sampling of equipment
usage among 100 licensees showed
44 were exceeding the distance limi-
tation of 10 miles, 61 were not con-
ducting their communications with-
in the “minimum practicable time.”
In addition, 57 were off frequency,
while over-modulation was found
in three cases.

Manvufacturers Alert

Producers of Class D equipment
are worried about these violation
figures. Although manufacturers
expect a booming market, they do

not want their equipment to be con-
sidered as adult toys.

One manufacturer told ELEC-
TRONICS, his firm is not making any
great effort to go after the mass
market at this time because of the
violation level.

Here are some complaints:

e Licensing—Feeling exists that
a Class D license is too easy to get.
Frequent contrast is made with the
amateur band where a training in
the technical and ethical aspects of
broadcasting precedes licensing.

¢ Design—General feeling is that
many Class D rigs now in operation
are not sufficiently tamperproof.
Complainants want to see better
frequency control and better safe-
guards against increasing power

e Education—Many users are al-
legedly unaware of violations be-

cause of a lack of information.
Although manufacturers include
literature with the equipment,

opinion is that public education

Pleasure-craft owners as well as a growing n

swell the market for Class D radio sales
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ber of cial users are helping to

should be more intensive

Although no indications exist
that there will be much change in
present Class D licensing proce-
dures, progress is being made in
design and education.

Regarding public education, the
main targets will be so-called
“hamsters” who confuse their priv-
ileges with those of the amateur
band. Examples of this are calling
“CQ”, trying to reach distant sta-
tions “just to see if I can do it,”
general prolonged gossip and ex-
perimentation.

Bright Market

Manufacturers are optimistic
about the size of the market ahead.
There are now about 60,000 li-
censees in the Class D band. One
northeastern company says this is
“only a scratch on the surface” of
the full potential market.

In actual sales fact today, most
Class D gear goes to business or-
ganizations with a specific com-
munication need. Construction
firms, marine work fleets, surveyors
and lumbermen are among impor-
tant users.

Sales are made chiefly through
electronic and electrical distrib-
utors who are usually equipped to
service the gear.

One notable exception in the
cautious attitude toward the wide
consumer market is the small-boat
and pleasure-craft owner. Retail
outlets for pleasure craft often
handle the radio equipment.’

Do It Yourself

Another pattern emerging is
Class D radio selling in kit form.
The do-it-yourself trend that has
been successful with high fidelity
components and other types of con-
sumer electronic equipment is being
probed for its value to the Class D
radio field. Kits can be purchased
for as low as $34.95.
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Looms

Although predictions on the size
of the market for kits are being
withheld until more evaluation can
be made, kit makers are optimistic.

It is likely that next year will see
an increase in crystal-controlled
gear. Designers, aware of this will
have to keep in mind the low-cost
level (about $250) of the Citizens
Radio Band’s Class D service. Crys-
tal-controlled gear, however, re-
ceives type acceptance more readily
from FCC than variable frequency

units.

Citizens Radio

The Citizens Radio service was estab-
lished by Federal Communications
Commission in Sept. 1958. It is intended
for personal or business short-range
communications, signaling or control.

The service is open to any U.S. citi-
zen 18 or over, or any company or
organization meeting the nationality
requirements of the Communications Act
of 1934, Citizens Radio service is com-
posed of four classes of operation each
having its own frequency and power
specifications:

® Class A—Used for voice only in
460.05 to 466.45-mc range. Maximum
power input in this class is 60 watts

® Class B—Used for voice and con-
trol at 465 mc with a maximum power
input limitation of 5 watts

® Class C—Used for control only at
specified frequencies in the 26.995 to
27.255.mc range. Maximum power
input for the former frequency is 5
watts, for the latter it is 30 watts

® Class D—Used for voice only in
channels between 26.965 and 27.225
and 27.255 mc. Maximum power input
for all Class D frequencies is 5 watts

Antenna heights for all four classes
are kept to a minimum because of the
limitation on power output implied in
the short-range nature of the Citizens
Radio service.

It is the Class D section of the
service which has been cited most fre-
quently for violations. This class is in-
tended to be operated with low-cost
equipment by a broad segement of the
population for business and pleasure.
There is a minimum of difficulty in ob-
taining licenses as no qualifying needs
are imposed other than citizenship
and age
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Write for complete information on
High Speed Recording Systems

OTHER MASSA PRODUCTS
TRANSDUCERS
Sonar, Ultrasonic
ACCELEROMETERS
MICROPHONES
HYDROPHONES
AMPLIFIERS

COMPLETE LINE OF MULTI.CHANNEL AND
PORTABLE RECORDING SYSTEMS

12 CHANNEL
DIRECT INK OR ELECTRIC
RECTILINEAR
RECORDING SYSTEM

MORE DATA
PER DOLLAR

This new Recording System, Model
BSA-1200, combines all the advan-
tages of rectilinear recording with
the economy of ink writing in Y5
less space than any comparable sys-
tem. At an average chart speed of
50 mm/sec., for example, you save
$10,000 every 200 hours in chart
costs alone when compared to other
rectilinear recording systems. In ad-
dition, this system is designed to
accept a wide choice of different
interchangeable plug-in preampli-
fiers for each of the 12 recording
channels.

ADDITIONAL FEATURES

® High Speed Rectilinear Recording
with Ink. Unique pen design provides
splatterproof writing to 200 cycles.

® Wide Frequency Range reproduces
signals from DC to 200 cps on
rectangular coordinate chart paper

® interchangeable Plug-in Preamplifiers
— Low, Medium, High Gain DC, AC,
Chopper, Carrier, and Servo

@ Automatic one second timer and
manual EVENT MARKER

® 18 Speeds — Push-button Controls
(Remote control optional)

® Individual Power Supplies and
Transistorized Driver Amplifiers for
each channel. Prevents cross-talk
between channels

Pen Motor Overload protection

Interchangeable pens for either Ink
or Electric Writing

® Micrometer Pen Motor Adjustments
for accurate pen alignment

® Plug-in provisions for remote or
centralized control of all functions

® Modular Design throughout for ease
of servicing

A OIVISION OF

ELECTRONICS INC

6 FOTTLER ROAD
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HINGHAM, MASSACHUSETTS
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What did you have in mind, Mr. Engineer?

Problems you can really get your teeth into?
A job environment where there’s room to think

. . and grow? A secure spot in a fast-growing
organization where professional rewards come
quickly? Excellent living conditions?

Raytheon Company’s Bedford Laboratory
offers all these. A key laboratory in the only
electronics company with prime contracts for
two major missile systems, the Bedford Labo-
ratory is constantly expanding its programs

. . a growth shared by the men who staff it.
What’s more, it’s located in the heart of New
England, only minutes from Boston, where
relaxed suburban living is only minutes from
metropolitan attractions.

In short, Mr. Engineer, you’ll find what you
had in mind . . . at Bedford. Immediate open-
ings for the following men. Can you qualify?

Send your postcard or letter to Mr.
Jerry Morris, Professional Employment,
Raytheon Company, Missile Systems
Division, Bedford, Massachusetts. If you
prefer, call (collect) CRestview 4-8884
and ask for Mr. Morris.

Data Handling Engineers with experience in
high speed, analog-to-digital conversion tech-
niques, logic design, converter and buffer de-
sign. Should have thorough knowledge of tape
recorder techniques and digital, servo and
digital-computer design.

Circuit Design Engineers with experience in
design of high speed switching circuits, pulse
techniques, and computer logic. Experience in
one of the following areas required: design of
navigation, guidance, control circuits, CCM,
FM, PCM, PDM, and fusing circuitry.

Packaging Engineers with a knowledge of
packaging and production techniques in sheet
metal and electronic equipment. Will design
electronic portions of guided missiles, radars,
computers, test equipment. Thorough knowl-
edge of circuitry required.

Electromechanical Designers will design
electromechanical equipment and electronic
portions of guided missiles. Will work closely
with Design Engineers in developing electronic
packaging philosophies. Knowledge of elec-
tronics, electronic components, and ability to
read schematics required.

MISS/ILE
SYSTEMS
DIVIS/ION

—p—

...creates a climate for talent.
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Wage Fix Due for Device Makers

Labor Dept. will rule on minimum wages to be paid to workers produc-

ing tubes and semiconductors on government contracts

LABOR DEPARTMENT will issue a
tentative ruling shortly on mini-
mum wages to be paid production
workers in plants making electron
tubes and semiconductors on direct
government contract.

The spread in wages involved
runs from the average $1.20 hourly
rate reported for workers in New
England plants making receiving,
power transmitting and special-
purpose tubes to the $1.52 national
rate the labor unions proposc for
all types of electron tube and semi-
conductor plants.

The government ruling will be
the first wage determination ever
made for the electronics industry
under the Walsh-Healey Act. The
1936 law provides for the establish-
ment of a floor on pay rates on gov-
ernment supply contracts of at least
$10,000.

The tentative ruling will be based
on a survey of prevailing wages in
157 plants making electron tubes
and semiconductors. The survey
was made in June 1958 and covered
61,301 workers employed by plants
in which electron tubes and semi-
conductors accounted for at least
half of total sales.

Union-Management Dispute

But before the Labor Department
sets an official minimum pay rate
for the industry, unions and man-
agement will be called to a Wash-
ington conference—sometime this
spring—to air their views on the
tentative ruling.

Right now, the tentative ruling is
being held up by indecision over
two questions:

e Whether the minimum wage
should be set on a regional basis,
as management wants, or as a na-
tional rate. Labor unions espouse
the latter approach.

¢ Whether there should be a uni-
form rate for all segments of the
electron tube and semiconductor in-
dustry, as labor prefers, or different
rates, as management proposes.

Management wants one rate for
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Hand-assembly in power transistor production ot GM’'s Delco Radio division,
Kokomo, Ind.
plants making receiving, power land; $1.46 in the Middle Atlantic

transmitting and special purpose
tubes, a second one for plants pro-
ducing solid-state semiconductor
materials.

Management also proposes that
plants making tv picture tubes,
which were covered in the wage
survey, be excluded from the Walsh-
Healey rate because government
purchases are not a significant part
of the market.

What the Survey Shows

The government survey showed
a median minimum rate of $1.37 by
numbers of plants and $1.47 by
numbers of workers. The Depart-
ment’s tentative ruling will prob-
ably be based on an average be-
tween numbers of plants and num-
bers of workers.

The $1.52 rate proposed by the
unions represents a five-cent pay
hike over the $1.47 prevailing mini-
mum wage reported on the basis of
numbers of workers 18 months ago.

Regional variations in pay rates
showed up as an important factor
in the Department’s survey. For
tubes, a prevailing median rate of
$1.193 was reported in New Eng-

states; $1.363 for the North Central
states; and $1.36 for the rest of the
country. These rates represent an
average of rates reported by num-
bers of plants and by numbers of
workers.

Also Components and Equipment

Two other Walsh-Healey cases
for the electronics industry are also
in the mill. One covers functional
component parts such as resistors,
capacitors, relays and other type of
electronic subassemblies and end-
items.

The wage survey for the compo-
nent parts industry is now nearing
completion. A labor-management
hearing is planned for the spring
when results of the survey are
known.

The subassembly and end-item
determination is still at an early
stage. An official wage determina-
tion is not likely for at least another
two years. A preliminary industry
conference was held Dec. 16 to dis-
cuss a formal definition of plants
to be covered by a survey of prevail-
ing wage rates and the type of ques-
tions to be asked.
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“That’s an extra dividend from our plant’s tree farm!”

The same fast-growing forests of hard and soft woods
that can supply your Southside Virginia plant for a future
unlimited . . . can also supply you with unlimited sport.
The same mild climate that cuts your plant building and
maintenance costs also gives you a gloriously long season
for outdoor living . B And it’s all within overnight ship-

)i

ping range of New York, Cincinnati, Atlanta and the
busy world port of Hampton Roads. For confidential
site-finding help in this land of abundant, homegrown
manpower, friendly government and pleasant commu-

nities, just write, telegraph v T
AN

or telephone veEPCO today.

VIRGINIA ELECTRIC and POWER COMPANY

Clark P. Speliman, Manager—Area Development, Electric Building, Richmond 9, Virginia « Mliton 9-1411

SERVING THE TOP-OF-THE-SOUTH WITH 1,990,000 KILOWATTS -~ DUE TO REACH 2,580,000 KILOWATTS BY 1962
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MansonLaboratories.Stamford.Connecticut,
designed six GL.7390's into this modulator
whose power capability is 78 megawatts
peak and 300 kilowatts average.

! u i -
b

Below are shown the approximate envelope
sizes and power outputs of two thyratrons
now in use in high-power radar, as com-
pared to the new General Electric tube.

New G-E
Type 1257 Type 5948 Development
(GL-7390)
8%2""x20" 5“x16"

Avg. Power 33KW Avg. Power 12.5KW Avg. Power GEKW

m{(!

rI‘he new General Electric GL-7390 hvdrogen thyratron,
which has the highest known power handling capability of
any hydrogen thyratron now available. can bhe shipped
immediately from stock. Designed for high-power radar
pulse modulators, the GL-7390 features metal-ceramic
construction for great mechanical ruggedness, smaller
size for important space savings. and ability to switch
extremely high average and peak power.

The external anode and grid construction allows direct
conveclion cooling of the anode and grid. Reduced anode
and grid temperatures during operation minimize the
possibility of arc-hack and/or grid emission.

Peak Power 33MW  Peak Power 12.5MW Peak Power 33MW
CHARACTERISTICS:

Peak Anode Voltage .. .................... 33 KV

Average Anode Current .. ............. 4 amperes

Peak Anode Current ............... 2,000 amperes

Anode Dissipation Factor ....oeveeees....30 x 10°

- ﬂé General Electric Hydrogen Thyratron
Available NOW from Stock!

Ceramic-metal construction provides a rugged envelope
which enables the G1.-7390 to withstand shock and vibra-
tion conditions beyond the limits of glass designs. The
anode and grid are in the form of solid metal cups solidly
brazed to the ceramic hody. This is a [ar stronger design
than conventional glass seals and lead supports.

The metal-ceramic construction allows close, accurate,
and rigidly fixed spacings of the anode and grid. The re-
sult is very reliable high-voltage operation. Application
assistance available from your regional General Eleciric
power tuhe office. Power Tube Department, General
Electric Company, Schenectady 5, New York.

Progress ls Ovr Most Important Product

GENERAL ELECTRIC

9946.8481-23
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TWO OUTSTANDING
HIGH-TEMPERATURE

FOR CONTINUOUS OPERATION AT
HOTTEST SPOT TEMPERATURES

FOR CONTINUOUS OPERATION AT
HOTTEST SPOT TEMPERATURES

For continuous operation at hot-
test spot temperatures up to
200°C (392°F) and up to
250°C (482 °F) for short periods
of time—depend upon TETROC
~an all Teflon-insulated wire
available in both single and
heavy coatings.

CEROC is Sprague’s recom-
mendation for continuous oper-
ation at hottest spot tempera-
tures up to 250°C (482°F) and
up to 300°C (572°F) for short
periods of time. Ceroc has a
flexible ceramic base insulation
with either single silicone or
single or heavy Teflon overlays.
The ceramic base stops “‘cut-
through'’ sometimes found in
windings of all-luorocarbon
wire. Both Tetroc and Ceroc
magnet wires provide extreme-
ly high space factors.

Write for Engineering Bulle-
tins 405 (TetrocWires)and
400A (Ceroc Wires).

SPRAGUE ELECTRIC COMPANY
35 Morsholl Street, North Adoms, Moss.

SPRAGUE

THE MARK OF RELIABILITY
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Computermen Active

American and British companies step up sales,

promotional and service activities. All types of

computers are in demand

Desk-size computers—like this Burroughs E101—are among vnits finding a ready market

in Evrope
COMPUTERMAKERS are showing
signs of increased activity in

Europe as 1960 begins. Computers
of all sizes are being sold and de-
mand on the time of data-processing
centers is apparently brisk.
American manufacturers are
generally optimistic about oppor-
tunities in both the six-nation com-
mon market and the seven-nation
European Free Trade Area. British
manufacturers are making big
strides too, with the British gov-
ernment an important sales factor.

Market Contenders

Among recent computer activities
in Western Europe were these:
Burroughs has staked out a claim
in the European medium-computer
market with a Burroughs 205 in-
stallation for Compta Technic, an
independent business-data-process-
ing house in Paris.

The 205, leased from Burroughs
for an initial period of two years,
will be used for bookkeeping, pay-
rvoll and business statistics opera-
tions for the French firm’s clients,

principally banks, insurance com-
panies and chain stores. A second
computer is on tap next year for
the University of Vienna, which
will use the computer for scientific
problems and training.

“There is opportunity for con-
siderable expansion, particularly in
the business uses of desk-size digi-
tal computers,” says E. G. Wallace,
general sales manager of Bur-
roughs’ international division. The
company has computer centers in
London, Paris, Brussels, Zurich and
Frankfurt using its E101 desk-
size computers, and has sold others
to European concerns. ,

But Burroughs believes the grow-
ing familiarity of European man-
agement with the use of electronic
computers in various operations
and cost controls will boost the mar-
ket for all types of computers.

Remington Rand, which sold its
first Univac solid-state computer
to a West German bank in October
1958, now reports that it has 19 of.
the medium-sized machines operat-
ing in Europe.
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in Europe

“This great demand for the new
solid-state computer will mean in-
creased expansion of our activity
abroad,” says C. W. Riefel, assist-
ant general manager of Remington
Rand’s international division. He
said the company has received 80
foreign orders for the Univac solid-
state computer, mostly from
Europe.

Remington Rand operates two
computer centers in  Zurich,
Switzerland, and Frankfurt, West
Germany, through subsidiary firms,
and expects to open additional
centers soon in other major cities.

IBM World Trade Corp. last
month opened a computer center in
Dusseldorf, its second in West Ger-
many and ninth in Europe. The
company recently reported that it
had made changes in its European
manufacturing operations to adapt
them to loosening trade restrictions
in Europe and to “develop greater

productivity.” I

Optimistic View

Arthur K. Watson, president of
IBM World Trade Corp., declared
that “the creation of the European
Free Trade Area Association and
the Common Market causes our
company to take a most optimistic
view of the future.”

Britain’s Ministry of Pensions
and, National Insurance recently |
ordered a $1.5 million E.M.I. Elec-
tronics Emidec 2400 computer in-
stallation to process pension data
for some 25 million people.

Seventeen fast-access one-inch-
wide magnetic tape decks will pro-
vide the immediate memory, while
backe-up data storage will comprise
five 2,400-ft-long, 4-in. tape storage
units. The latter contain names and
addresses, amount of each contri-
bution, totals paid to date for each |
insured person.

Daily four-hour computer run |
will extract information on persons
reaching retirement age that day, |
with print-out at a rate of 3,000
lines a minute, '

British Petroleum Co. has or-
dered a $700,000 Ferranti data-
processing system based on the
Mercury computer for both com- |
mercial and scientific use. ]
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New Miniature
Tantalum Capacitors
for 125 C Operation
Without

Voltage Derating

B e L & e el

A new series of reliable tantalum
capacitors has just been developed
by the Sprague Electric Company to
meet the vibration and 125 C oper-
ation requirements of military and
industrial applications.

The remarkableelectrical stability |

of these new Type 130D Wet-
Electrolyte Tubular Sintered-Anode
Tantalex” Capacitors is the result
of special aging, the use of inert
materials, and a low diffusion seal.
Construction is designed to meet
2000-cycle military missile vibra-
tion requirements. Shelf life is ex-
cellent. Shoulder-less shape sims
plifies mounting on printed wiring
boards.

For complete technical data, write
for Bulletin 3701 to Technical
Literature Section, Sprague Electric
Company, 35 Marshall St., North
Adams, Massachusetts.

EXTENDED-LIFE
TUBULAR DRY
ELECTROLYTICS

-—the most reliable
miniature tubular
aluminum ’'lytics made!

Now ... for the first time...an
extended-life electrolytic in min-
iature tubular case styles.
Sprague’s New Type 40D
Tubular Aluminum Electrolytic
Capacitors are designed to give
more than 10 years of service
under normal operating con-
ditions in actual circuit use.

Though similar in many re-
spects to Sprague’s famous ex-
tended-life telephone and com-
munications electrolytics, these
capacitors have broader applica-
tion because of their low temp-
erature characteristics.

Construction assures freedom
from open circuits even after ex-
tended periods of operation in
the millivolt signal range. Ultra-
low leakage currents are the
result of special design and proc-
essing techniques based on the
use of the highest purity anode
and cathode foils.

Write for Bulletin 3205 to
Technical Literature Section,
Sprague Electric Company, = 35
Marshall St., North Adams, Mass.

SPRAGUE"

THE MARK OF RELIABILITY

CIRCLE 35 ON READER SERVICE CARD



On or off...
at a touch

Push a knob .. . the set’s on. Push again
...it’s off. No need to readjust volume. ..
no undue wear on the control element. It’s
the new Mallory touch-control switch—a
new convenience feature you can put into
your TV, radio, stereo and hi-fi designs.

This is the only touch-control switch rated
at 5 amps, 125 volts AC, instead of the
usual 3 amp rating ... and at no extra
cost .. .ideal for multiple speaker systems.

Mallory supplies this new switch on all
variations of controls — dual concentric,
tandem dual and single...ir 2any combi-
nation of single and dual sections. We can
furnish the exact style of shafts, bushings
and terminals that your designs require.

Mallory ingenuity in engineering controls
with various types of hardware, switches
and configurations can often save you a
big percentage of your control costs. Our
engineers will welcome the chance to work
with you. Write us today.

Mallory Controls Company
Frankfort, Indiana
a division of

PR MALLORY & CO.Inc

ALLOR
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New Unit Measures Altitude

Radioisotope density altimeter is designed for

missiles and fast new aircraft

NEW RADIOISOTOPE density altimeter
for missiles and high-performance
aireraft will utilize an improved
technique, according to developer
Boeing Airplane Co.

The altimeter consists of a probe,
a radioactive source, a detector and
electronic circuits. The experi-
mental probe is a 30-in. precision-
machined aluminum or Lemamine
tube with a rounded nose. The
radioactive source is a beta-emitting
radioisotope with a long half-life
such as carbon-14 or promethium-
147. This is secured in a rectangu-
lar frame mounted in a sampling
window in the side of the probe.

The back-scattered particles are
detected by a Stilbene-impregnated
plastic scintillator mounted within
the source frame. The scintillations
are sensed by a multiplier photo-
tube, amplified, and counted by a
scaler.

Coincidence Circuit

The measured count rate from a
four-millicurie source of Pm-147
varies from 161,220 counts per min-
ute at 10,000 ft to 17,000 cpm at
66,000 ft.

Boeing has designed and con-
structed a coincidence circuit to
improve the signal-to-noise ratio by
comparing the signals from two
multiplier phototubes that are re-
sponding to the same source. The
possibility of using an ionization
chamber to detect back-scatter also
is being considered.

Most existing altimeters seek to
measure atmospheric pressure. Ex-
tensive calibration of the pressure
sensors is necessary to compensate
for aireraft design and for the de-
sign and location of static and dy-
namic pressure ports. Air must be
taken outside of the plane to the
sensing device inside. The difficulty
in achieving this is magnified with
increasing air speed.

Static-port inaccuracies also are
common to ionization-chamber in-
struments such as the Alphatron,
which determines a density altitude
by ionizing a sample of air inside a
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special chamber connected to a
static port.

Static-port error can be circum-
vented if a useful parameter of the
air mass can be measured outside
the plane. Boeing’s altimeter yields
a density-measurement error which
is directly proportional to the den-
sity. While the pressure-altitude
error increases with altitude, the
density-altitude error decreases up
to the point where cosmic and elec-
tronic noise becomes significant.

Shift at 25,000 Ft

After a meteorological analysis,
Boeing concluded that the advan-
tages of both pressure and density
could be utilized by shifting from a
pressure to a density system at ap-
proximately 25,000 ft. The pressure
altimeter is most accurate at alti-
tudes below 15,000 ft, while the
density altimeter operates better
above 25,000 ft.

Identifies Planes

‘!r_‘;

New electronic aircraft identification sys-
tem is explained to Associate Editor Wil-
liam P. O‘Brien (standing), by project
engineer J. Farruggio of Radio Receptor Co,
Specialized transponders allow planes in-
terrogated by radar to be identified by a
code number which appears when scope
display “blip” is pinpointed by an optical
viewer

DL
| POWER

Precisely Regulated for
Missile Testing and
General Use

CHRISTIE

SILICON
POWER
SUPPLIES

available in 30 standard-
ized and militarized models
from 30 to 1500 amps...
6 to 135 volts. CHRISTIE'S
QUALITY CONTROL is
approved by the A.E.C.,
leading aircraft and missile
manufacturers.

Write For Bulletin AC-58-A

CHRISTIE
ELECTRIC CORP.

3410 W. 67th Street
Los Angeles 43, Calif.
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93 SERIES
34, 42 & 50 crimp Poke
Home contacts. With
housings or as inserts.

Remarkable “ribbon”
contacts — smooth action,
top electrical efficiency.

MINIATURES

Hex. and rectangular
configurations with 4 to
34 gold-plated contacts.

MOST COMPLETE LINE
OF RACK & PANEL CON-
NECTORS —AVAILABLE
ONLY FROM AMPHENOL

94 SERIES
15 to 63 crimp Poke
Home contacts. Coax
connectors in 2 inserts.

IFVERENIFNY]

R

CNI

Environmentally sealed
connectors for airborne
applications.

> -DIBBON'

Miniaturized “ribbons”
with increased reliability
up to 50 contacts.

RECTANGULARS
11, 15 & 20 contacts.
Available with housings
or as separale inserts.

FAMILIES OF ULTRA-
RELIABLE RACK &
PANEL CONNECTORS

CONNECTOR DIVISION

Amphenol-Borg Electronics Corporation

..

CHICAGO 50, ILLINOIS

A
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MEETINGS AHEAD

Jan. 11-13: Reliability & Quality Con-
trol, National Symposium, ASQC,
IRE, EIA, AlEE, Statler 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>