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Sweep-Frequency Generator
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Generator

CW Generator

Marker
Generator

Attenuator

and
Output
Meter

Type 1025-A Standard
Sweep-Frequency Generator

Price: $3250 in U. S.A.

... In One Instrument ...Everything you need
for Quanttative Frequency Response Measurements

Ranges: 4-8 Mc 40-80 Mc
0.7-1.4 Mc 7-14 Mc 65-140 Mc
arn Sy e * Covers 0.7 to 230 Mc in ten overlapping drives frequency counters directly for ac-

octave ranges plus two bandspread ranges curate measurements of low-level devices.

(400 to 500 kc and 10.4 to 11 Mc).

Bandspread Ranges: 400 to 500 kc and 10.4 ‘
to 11 Mc. Other ranges available on special order.

Sweep V\!idth: Entire selected range 1s swept. |
However, visual presentation of swept range can he | * Has the “perfect marker“ L continuously

* Meter measures both rf input and detected

expanded to permit tull oscilloscope display of output of dCVICC belng tested.

portions of range as small as 10% with EXPAND
DISPLAY and DISPLAY START controls.

Selected range is swept from low end to high end
in 22.2 msec twenty times a second. Outpul 1s
blanked off during return sweep A saw-tooth
sweep voltage 15 provided which 1s synchronized
with frequency, and adjustable in starting point

adjustable both in frequency and ampli-
tude . . . accurately calibrated in frequency
and amplitude lets you take data
directly from display . . . does not interfere
with response display...a single unambig-

*

Accessory high-impedance detector probe
supplied with instrument simplifies re-
sponse measurements — minimizes circuit
loading.

“What signal generators are to oscillators
this instrument is to sweep generators

uous marker, nqQt a confusing string of pips.

* Marker permits
\ frequency measure- * Accurate frequency calibration =0.5% of reading.

i  Stable . .. no annoying drift of displayed response.
ments to 0'5% di Low residual fm permits investigatnyons of steep
rectly from display. response slopes.

* Motor-driven capacitor produces a high-level swept
signal free from harmonic distortion and spurious
outputs.

* No awkward interactions between controls.
* Low leakage permits measurements to 0.3 uv.
* Accurate, 120-db attenuator has low 1.01 VSWR.

DISPLAY controls, respectively).

Stability: Drift less than =0.1% for trequency
for 5 hours after one-hour warm-up. Frequency
dial accuracy is within =0.5%.

Marker: Continuously adjustable from 3mv to
Iv; multiplier effectively extends range to 100v.
Accuracy of Indication s typically better than
x10%. Shape and width of marker permit resolu-
tion to better than =0.1% of indicated frequency.
RF Output: Adjustable from 0.3.v to 1v behind
50 ohms (—123 to 7 dbm power into 50 ohms.)
Output is flat to within =1% up to 100 Mc and
within «3% up to 230 Mc. RF amplitude indicated
to a typical accuracy of better than =10%. |

.

and amplitude (DISPLAY START and EXPAND l

N

| * Instantly converts from sweep to cw
operation for accurate point-by-point
measurements without changing adjust-
ments or connections. Separate output

GENERAL RADIO COMPANY
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HEAVY-HYDROGEN THYRATRONS will be used in high-power
radar and accelerators where their ability to modulate such
high power is becoming increasingly important (General Elec-

tric, Ltd.). Others will fulfill space communications needs.
See p 94

LASER MEETINGS Double Up. Here’s a preview of two im-
portant conferences next week. At New York, one report is on
ultrasonic control. In Pittsburgh, the emphasis will be on
chelates

ORBITING OBSERVATORY Nears Flight Tests. Stabilization
and control system for the Orbiting Astronomical Observatory
“flies” in vacuum chamber. Unusual facility tests star trackers

ARMY OF THE AIR Creates New Market. Army is buying 1,600
planes and a host of subsystems. Air-mobility and non-nuclear
capability calls for new gear

RESISTANCE PATHS Associate Terms. Experimental retrieval
system associates stored information as voltage levels. It's one
example of bionics research

BROADCAST ENGINEERS Report New Systems. A-m/f-m mul-

tiplex is among new gear reported at NAB conference. An-
other is8 four-vidicon cameras for sharper color tv

COMMUNICATING BY SEISMIC WAVES: New Transducers
and Design Details. Man has learned to communicate through
air, water and space. Given the proper transducer, the earth itself
can be a communications medium. Such a seismic system could
also watch for earthquakes or nuclear blasts and study geological
structures.

By K. Ikrath and W. Schneider, U.S. Army Electronic R&D Lab.

UNUSUAL WAVEFORM ANALYZER Aids Automatic Testing.
This programmer-computer enables unskilled operators to make
complex electrical measurements. It uses tunnel diodes to sense
peak amplitudes, rise and fall times and pulse widths. These are
converted to voltage analog outputs for meter display or record-
ing. By R. W. Jones, General Electric

CRYSTAL-CONTROLLED MULTIVIBRATOR Has Better Sta-
bility. Conventional astable multivibrators may be useless for
generating pulses and square waves with good stability and rise
and fall times because of basic instability. Piezoelectric crystals
in the cross coupling circuit can overcome this problem

By H. R. Newhoff, Litton Systems

RELIABILITY IN SEMICONDUCTOR CIRCUITS: Eight Ways
to Get It. Here are a few basic principles and their application
to logic gates, buffers, power switches, flip flops, monostable
multivibrators and pulse stretchers. Among other schemes,
diode quadding and use of redundant transistors are important,

By K. L. Hall, Radiation Inc.
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CROSSTALK

The New Army

THE ILLUSTRATION reproduced here isn't
from science fiction. It’s taken from the Army
Information Digest and it represents a guessti-
mate of what the Army will look like in the
not-too-distant future. The missiles are already
on hand, the jet-propelled soldiers, weapons de-
livery systems and transport will come.

The groundwork for this Army of the future
is being laid right now, through the plans and
programs outlined this week on p 82 through
36. The Army is concentrating on modernizing
its forces, making its firepower more versatile,
acquiring mobility, tightening its command and
control functions.

Foot-slogging won’t disappear, but a signifi-
cant portion of the Army will return to the air
to give the Army greater ability to perform any
kind of land mission—in any climate, over any
terrain, from small local actions through general
nuclear war and its aftermath. Aviation is an
important part of this overriding aim because,
the Army says, it permits substantial improve-
ment in tactical mobility on the battlefield.

Before strategic warfare concepts shifted to
missiles, massive force represented by armies
was the clincher in a war. Now the Army must
be prepared to unleash swift action while keep-
ing brute force carefully in reserve.

“Tactical nuclear war and large-scale non-
nuclear war will be subject to increasing re-
straints on both sides because of the danger
of escalation into a general nuclear exchange,”
says Gen. Barksdale Hamlett, Army vice chief
of staff. Unless the USSR achieves a technical
breakthrough—Ilike an effective ICBM defense—
to upset the present condition of nuclear deter-
rence, Hamlett expects the cold-war pattern of
small, local conflicts to continue. The Army
stresses that it must be able to fight both the
big wars and the small wars, but it sees the
latter as more likely.

Soviet ground forces, the Army figures, is
thinking along the same lines. Army expects
the USSR to emphasize mobility, increasing nu-
clear and non-nuclear firepower, better communi-
cations, missile and rocket artillery and battle-
field surveillance—in short, everything the U.S.
Army believes is essential.

By 1970, the Army expects to be able to field
more air-mobile and combat support units, to
have new types of aircraft to move and supply
troops and for reconnaissance and surveillance.
Airborne target-sighting systems will feed data
to ground computers that direct artillery fire,

electronics o April 12, 1963

Antitank weapons will be operated by automatic
fire control and command guidance systems.
Troops will be well-supplied with Pershing,
Sergeant, Lance, Redeye, Mauler and other mis-
giles. For short range communications, sys-
tems like Rada (ELEcTRONICS, p 18, April 5) will
be used, and for long range communications,
satellite systems. Portable reactors will power
command and communications centers, radar,
depots, weapons systems and other field units—
the prototypes are already in operation. Behind
the scenes, inventory control systems, communi-
cations nets between depots and contractors and
many other electronic logistical aids will be in
operation.

The list of modern equipment that the Army
will have in 1970 is far longer than that and
will undoubtedly include systems not yet con-
ceived.

Any electronics engineer or company that feels
he can make a contribution to Army equipment
will find a willing ear. But, says Gen. Earle G.
Wheeler, Army chief of staff, Army is not look-
ing for minor improvements in what it already
has. It wants large-scale technical improvements
that will make material contributions to the
toughness and flexibility of land forces. “Gadgets
and frills,” says Wheeler, won’t be bought.
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" 1120/ 700

the industry’s finest
dual-trace
oscilloscope
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the only oscilloscope
on which you can make
PRECISE QUANTITATIVE
MEASUREMENTS!
USE AS PRECISION
AC & DC VOLTMETER,
PHASE METER,
TIME-INTERVAL METER.

® Superior triggering and
over-all stability
o Highest sensitivity (100.v/cm)
° gtf):h sungl:a-ended and
ifferential amplifier inputs,
AC or DC-coupled P
o No interpolation needed with
direct-reading Null-Balance dials

@ “instantaneous’’ beam finder
o Delayed trigger output from

1 usec to 50,000,000 usec
® Bandwidth from DC to 150 k¢

Call or write for specifications on the
1120/700 and on the fuli line of Analab
scopes, scope camera systems, and
accessories.

Analab Instrument Corporation
Cedar Grove, New Jersey

“analab g

Asubsidiary of THE JERROLD CORPORATION
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COMMENT

Servo Amplifiers

I was very interested in the
article, Designing Servo Amplifiers
For High Efficiency (p 62, Feb. 8),
by J. A. Walston and J. E. Setliff
of Texas Instruments, since it fol-
lowed closely after my article, Ver-
satile Servo Amplifier for 50, 60
or 400-Cycle Operation (p 44,
Jan. 18).

I think, however, that a section
on the advantages and disadvan-
tages of unfiltered d-c should have
been added. Using a full-wave
rectified, unfiltered, a-c sinewave
for power to a push-pull servo am-
plifier can also generate quite a few
problems.

As advantages I would list: (1)
theoretically high efficiency ap-
proaching 100 percent at full out-
put; (2) low power-supply imped-
ance; (3) low distortion in the out-
put sinewave especially at full out-
put; and (4) quadrature rejection
due to the fact that the power sup-
ply voltage is zero at the point of
maximum quadrature signal.

As disadvantages:

(1) Poor stability of power-sup-
ply voltage because of line fluctua-
tion requires higher-voltage tran-
sistors.

(2) Line spikes and transient
pulses will be directly passed to the
output transistors and can be ex-
tremely dangerous.

(3) Input phase must be locked
to power-supply voltage or line
phase. An a-c servomotor’s torque
is reduced by only the cosine of the
phase angle as it varies with re-
spect to the motor’s reference volt-
age. This means that phase in a
standard amplifier is not too criti-
cal. Phase shift of the input volt-
age, however, with unfiltered d-c
will reduce gain and affect full
torque directly.

(4) The maximum torque from
the motor will be less than a com-
parable standard amplifier because
the standard amplifier can supply
a square wave at full output. This
square wave increases motor torque
due to its higher fundamental, as-
suming constant d-c supply voltage.
The square wave also increases
motor heating, but also increases
the amplifier’s efficiency.

(5) Often, 90-deg phase shift is

ikl 1 5 !

desired through the amplifier. This,
of course, is not possible with the
supply voltage locked to the line
without shifting the line voltage.
MICHAEL BODNAR
Diehl Manufacturing Company
Somerville, New Jersey

Author Walston replies:

Two comments should be added
to Mr. Bodnar’s remarks. First,
destructive voltage transients may
appear across an inductive load
when the driving current is non-
sinusoidal. This condition may
sometimes occur. when a standard
amplifier is overdriven to produce
square waves or a high-efficiency
amplifier receives a large quadra-
ture signal. Parallel tuning of the
load will reduce the transient, but
it also increases amplifier dissipa-
tion. Series tuning may not help
at all. Avalanche diodes are a way
out, if one allows for their a-c im-
pedance after avalanche, but there
goes more expense! You can’t win.

Second, even though a 90-deg
phase shift is difficult within a
high-efficiency amplifier the refer-
ence phase of the servo can often be
shifted instead.

JOSEPH A. WALSTON
Texas Instruments Inc.
Dallas, Texas

CGE, not CSF

We greatly appreciate the pub-
lication (p 15, March 1) of a photo-
graph of our booth at the Quantum
Electronics Exhibition in Paris,
February 8-15, where our Research
Center displayed among other
lasers, a ruby laser telemeter with
instant digital display of the dis-
tance to be measured.

We only regret that, due to some
kind of misunderstanding, this new
product was attributed to our com-
petitor, C.S.F.

It is C.G.E. which was chosen by
the French Centre National
d’Etudes des Télécommunications
as industrial designer for the con-
struction of the Space Communica-
tion Center of Pleumeur Bodou in
Brittany, which received and trans-
mitted the first Telstar messages
across the Atlantic a year ago.

C. LACARRIERE
Compagnie Générale d’Electricité
Paris, France
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Lambda announces ...
J new LE models Gt

PROTICTED odels avallabl

against—short circuit and
electrical overload; input line

vol'qge fransients; excessive CONSTANT VOLTAGE

ambient temperatures. No

,~_' S, - \ voltage spikes due to''turn-on, CONSTANT CURRENT
TR G~ o 1 turn-off'’ or power failure. by automatic switchover.
CONVECTION | | P2 _ ,
COOLED , 2 : x o

No» blowers or filters;
maintenance free.

REMOTELY PROGRAMMABLE
AND CONTINUOUSLY VARIABLE

Voltage coniinuously variable over entire range.
Programmable over voltage and current range.

WIDE

INPUT RANGE

Wide input voltage

and frequency range

—105-135 VAC, oA 3 :
45.66 CPS and : . : L - \ n e 0°C to 4 50°C ombiem, R
Gl i ‘ W X Y Veor \EBELS. %7 Hipple flnish LRSS 51
by switch. i _ y N .; . Ruggedlzed voltmeters and

per Mll.--l03048 o mgiet

REGULATED VOLTAGE:
LE SERIES Regulation
(line and load)...... Less than .05 per cent or 8 millivolts'
CONDENSED DATA (whichever is greater). For input
variations from 105-135 VAC and for
load variations from 0 to full load.
DC OUTPUT (VOLTAGE REGULATED FOR LINE AND LOAD)® Remote Programming ....50 ohms/volt constant over entire)
: Model Voltage Range Current Range Price(2 voltage range.
LE101 0-36 VDC 0- 5 Amp $420 Ripple and Noise ........ Less than 0.5 millivolt rms.
LE102 0-36 VDC 0-10 Amp 525 Temperature Coefficient ..Less than 0.0159%/°C,
LE103 0-36 VDC 0-15 Amp 595
LE104 0-36 VDC 0-25 Amp 775
LE105 0-18 VDC 0- 8 Amp 425 AC INPUT: .......... 105-135 VAC; 45-66 CPS and 320-480"
LE106 0-18 VDC 0-15 Amp 590 CPS in two bands selected by switch,
LE107 0-18 VDC 0-22 Amp 695
LE109 0- 9VDC 0-10 Amp 430 PHYSICAL DATA: )
LE110 0- 9VDC 0-20 Amp 675 Mounting ............ Standard 19” rack meunting.
OE e lios over entive voltage range. Size ........ LE 101, LE 105, LE 109 314"Hx19"Wx 16" D
n n n,
® Brloos tre fon mesamatared modarm, Bar ooototith ruggedised MIL LE 102,LE 106,LE 110 5%”"Hx19"W x 16" D
dd suffix 'M” model be: d add $40 to th - ” ” ”
::tt:rr:d.pnc:ul":r meterteod modeehn:r’:; lrro:tn pa:lel controlo ndde.:;olﬁnx LE 103,LE107.. .... 7 Hx19"Wx 162" D
“FM" and add $50 to the nonmetered price. LE104 ..... sevenees 105" Hx 19” W x 1632” D

SEND FOR LAMBDA CATALOG.

LAMBDA ELECTRONICS CORP.

515 BROAD HOLLOW ROAD + MELVILLE, L. 1. NEW YORK ¢ 516 MYRTLE 4- 4200
\SALES OFFICES AND REPRESENTATIVES CONVENIENTLY LOCATEOC IN MAJOR CITIES'
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PUSH
BUTTON

Push-button convenience and repeat-
ability for selecting frequencies from
10 cps to 999 KC makes the new 4 241A
Oscillator ideal for supplying stable test
signals for lab or production work. Just
push one of five decade muitipliers and
three frequency push buttons to select
any of 4,500 discrete frequencies. You
get accuracy of +1% and repeatability
typically better than 0.005%.

Three-digit frequency resolution is pro-
vided by the solid-state & 241A. Infinite
resolution is provided by a vernier con-
trol, which extends the upper frequency
to 1 MC.

Frequency response is flat within +=2%
over the entire range, and a front panel
control provides output levels from + 10
to —30 dbm, presenting a constant out-
put impedance of 600 ohms. Hum and
noise are reduced below 0.05% of the
output.

High repeatability, positive push-button
operation and compact, rugged solid-
state design make the 4 241A especial-
ly suitable for production line or other
repetitive testing.

Write today for complete data, or call
your nearest d representative for a
demonstration.

HEWLETT-PACKARD COMPANY

1501 Page Mill Road, Palo Alto, California
Area Code 415, DA 6-7000

Sales and service representatives in all principal areas

Europe, Hewlett-Packard S.A., 54-54bis Route des

Acacias, Geneva; Canada, Hewlett-Packard (Canada)

Ltd., 8270 Mayrand Street, Montreal
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TEST

SIGNALS!

& 241A
Oscillator

Frequency:

Calibration
Accuracy:

Frequency
Response:

Output Impedance:
Distortion:

Hum and Noise:
Output:
Dimensions:

Price:

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

1%
ACCURACY!

s 8

SPECIFICATIONS

10 cps to 1 MC, 5 ranges, each with 900 frequency
increments with vernier overlap ‘

*1%

+2% into rated load

600 ohms

1% maximum

0.05% maximum of output

+-10 to —30 dbm into 600 ohms (2.5 volts max.}
6%2" high x 734" wide x 8” deep. 13 Ibs.
$425.00
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electronics NEWSLETTER

Radiation Decay Nil in Van Allen Belt

BEDFORD, MASS.—Since late
October there has been little de-
crease in intensity of trapped ra-
diation injected into Van Allen
Belt by July 9, 1962 U. S. high-
altitude nuclear detonation in
Pacific, it was reported last week
at AF Cambridge Research Lab-
oratories.

Ludwig Katz said data from Beta
Kappa 1962 AF Satellite launched
Oct. 26 shows an apparent state of
equilibrium has been reached in the
magnetic shell in which the detona-
tion took place. Present level within
this shell is considerably higher
than prior to shot, Katz said.

Results of measurements contra-
dict James A. Van Allen’s predic-
tion (p 7, Nov. 23, 1962 and p 220,
Dec. 14) that the artificial belt will
have vanished by July, 1963. Van
Allen recently revised his estimate
to 5 to 10 years.

Katz disclosed that the satellite
also acquired data on Oct. 27 and 28
on Russian detonations. Bulk of par-
ticles injected from Soviet tests
lasted only a few days, rapid decay
probably resulting because detona-
tions took place in polar region.
AFCRL also disclosed:

® Geophysicists will next month
fire ruby laser beam 30 miles to test
laser-beam bounce off geodetic sat-
ellites for more accurate determina-
tion of earth distances. Late this
summer, AFCRL will fire a laser
beam at S-66 geodetic satellite.

e AFCRL scientists stepping up
plasma sheath studies point out
that proposed solutions for blunt
body vehicles like Mercury (p 7,
Feb. 22) may not work for boost-
glide reentry vehicles like Dyna-
Soar or for superorbital vehicles
like Apollo. While a few minutes of
communications blackout could be
tolerated in Mercury, the estimated
20 to 30 minutes could be critical in
other missions. AFCRL will study
reentry effects next March with
Trailblazer vehicle equipped with
transmitters at 200 Mc, 400 Mc and
3 Ge, and a telemetry transmitter at
9 Ge. RCA’s transmitter for Dyna-
Soar is also at 9 Ge.

electronics o April 12, 1963

eIn a Project Firefly experi-
ment, AFCRL scientists bounced tv
signal from Shreveport, La., to
Florida by an artificially created
electron cloud. Concept could be
used for over-horizon reception of
vhf, h-f, and m-f significant to mili-
tary. Firefly experiments have also
aided studies of detection of mis-
giles by their gas exhaust trails.

Titanium Oxide Shows
Microelement Potential

FARMINGDALE—New class of micro-
circuit elements may result from
studies underway at Republic Avia-
tion. Franz Huber reports that
thin-film p-n junctions in semicon-
ducting titanium oxide on a flexible
plastic substrate show piezoresistive
and piezoelectric effects.

The diodes are formed by anodic
oxidation of a titanium film. Oxide
film is about 300 X thick, counter
electrodes are palladium and junc-
tion area is 1 sq mm. As junctions
are deformed by bending the sub-
strate, junction resistance de-
creases. Voltage polarity depends
upon whether compression or ten-
sion is applied. Up to 100 mv has
been obtained by deformation with
1 cm radius of curvature.

Although the phenomenon is not
yet completely understood or con-
trollable, it conceivably could lead
to strain gages and microphones
where the junctions are deposited
directly on the membrane. Since ti-
tanium oxides can also be insulators
and conductors, it points to a com-
patible thin-film microelectronic
technology (effect is anticipated for
tantalum oxides also.)

Switching matrices have been
made with 10-Kc¢ diode switching
times. Huber feels field-effect tran-
sistors should be possible and is try-
ing to lick problems of contact fab-
rication and oxide preparation. He
also has observed light emission
from titanium films in an electro-
lyte, but not yet in a diode.

Laser Welds Shut
Holes in Retina

TECHNIQUE has been developed at
Stanford University to correct reti-
nal detachment by welding shut the
puncture or hole in the retina.
Laser beams can also be used to
scar and essentially destroy certain
blood vessel tumors in the eye and
to make a new pupil in a blocked or
out-of-position iris. Laser, built by

Texas Science Gets a Boost from NASA

DALLAS—Southwest electronic and aerospace industry leaders are
beginning to see part of the ‘“scientific awakening” they had
hoped NASA’s Manned Spacecraft Center in Houston would bring

their area (p 28, Nov. 17, 1961).

An ambitious Science Research Center (SRC) in Dallas is
showing signs of getting off the ground. Area universities are
beginning to create departments and curricula geared to support-

ing space research and training.

In Houston, funds are being

raised for a $250,000 technical information center to serve the

area’s scientists and engineers.

SRC is a new name for the Graduate Research Center of the

Southwest,

Its backers have had difficulty getting the center

going but now, NASA is providing a much-needed boost with a
$1.5-million contract for space experiments.

SRC presently has a 50-man staff in temporary facilities at
Southern Methodist University. Permanent facilities are being
constructed on a 1,400-acre campus north of Dallas




Optics Technology Inc., is used in
conjunction with a Zeiss photo-
coagulator, which utilizes light
from a xenon gas tube. Prof. Ar-
thur L. Schawlow, co-discoverer of
laser principle, took part in the
project, along with two Stanford
ophthalmologists.

Navy Plans to Buy
2 Sidewinder Types

WASHINGTON—Navy’s shopping list
for the year starting July 1 includes
funds to buy Sidewinder 1-C air-
to-air missiles with alternate guid-
ance heads. One version will have
Sarah heads (Semi-Active Radar
Homing) produced by Motorola.
The other version will be equipped
with less-expensive Irah heads (In-
frared Homing) produced by Philco.
All-weather fighter - interceptor
planes will be equipped with both
versions of the missile.

Conveyor Speeds Film
Through Vacuum Chamber

ENDLESS CONVEYOR line that moves
straight through a high-level vac-
uum chamber and back into the
air has been developed by Western
Electric. Process makes tantalum
thin films economically feasible,
firm says. Production speed is 50
square inches of tantalum film per
minute. Machine is designed for
computer control and is compatible
with other in-line operations. West-
ern Electric says metal evaporation,
electron-beam welding and glass
sealing are also well-suited for such
machines.

Britain Rewrites Rules
On Exports to Reds

LONDON—DBritain has revised its
rules on strategic goods subject to
embargo in trade with the Soviet
bloc and Communist China.
Controls have been reduced on
synchronous motors; electronic
measuring, testing and calibrating
instruments; modular insulating
panels; measuring, calibrating,
counting and time-interval measur-
ing apparatus; radio-relay com-
munications equipment; radio spec-

trum analysers, recording and re-
producing equipment; certain semi-
conductor diodes, telegraph appa-
ratus; and low-frequency and
switching-type transistors.

New controls are being imposed
on semiconductor hall-field probes,
certain electrochemical semicon-
ductor and radioactive devices, cer-
tain gravity meters, electron-beam
welding and machining equipment
and electric-arc devices.

Spaceships Leave
Trail in Ionosphere

RADAR TRANSMITTERS may not be
needed to track spaceships in flight,
says Prof. Floyd V. Schultz of Pur-
due University. Schultz, who has
analyzed the behavior of the iono-
sphere in mathematical terms, says
it sends out electromagnetic waves
when it is disturbed by a moving
object. These could be picked up on
earth with only an antenna and re-
ceiver, according to Schultz. His
theoretical results are now being
checked experimentally.

Pyrometer Will Use
Thermistor for Moon Scan

CAMBRIDGE — Radiation pyrometer
built at Harvard College Observa-
tory uses thermistor for ir scanning
of moon’s surface from the earth.
Filters allow only narrow band of
ir, between 8 and 14 microns, to fall
on thermistor. To get thermal pro-
file of moon, 35-mm camera is at-
tached to pyrometer.

Explorer 17 Carrying
Electrometer Amplifier

SUCCESSFUL LAUNCH of Explorer 17
marks the first orbiting of a highly
sensitive electrometer amplifier
and a new 40-channel pem telemetry
system providing 500-mw output
power.

High-impedance linear amplifier
is used to detect tiny ion currents
from two mass spectrometers and
can pick up signals as small as 10™
amp. Built by Consolidated Systems
Corp., device measures amounts of
helium, oxygen and nitrogen atoms,
water vapor, and nitrogen and
oxygen molecules.

In Brief . . .

RUSSIANS INSIST that Lunik IV,
which they say passed within
8,500 kilometers of moon on April
6, is fulfilling its scientific mis-
sion. They do not specify what
the mission is.

AF IS CONFIDENT it will get approval
for construction of multiplate an-
tenna facility at Bedford, Mass.
(p 39, Sept. 7, 1962).

SALES by microwave components
manufacturers hit $75 million
last year, EIA says.

PHILCO signed a $33,797,565 con-
tract to provide flight informa-
tion and control display equip-
ment for the Integrated Mission
Control at NASA’s Manned
Spacecraft Center (p 20, Feb. 8).

CHRISTIAN HERTER, President Ken-
nedy’s special trade envoy, will ~
negotiate with the Japanese for
lower tariff rates, including those
on electronic equipment.

FAIL-SAFE electronic altimeter and
improved failure-warning devices
would be a big help to aircraft
safety, David S. Little, of Air
Line Pilots Association, said last
week.

ARMY SIGNAL CORPS has ordered
$18,667,000 worth of vehicular
command communications sys-
tems from Magnavox.

ELLIOTT-AUTOMATION, a British firm,
will build 25 NCR 315 computers
for National Cash Register.
Order totals $30 million.

STOCK OFFER is in the works that
would cover start-up costs of pro-
posed pay-tv system in Santa
Monica, Calif.

GERMAN GOVERNMENT has placed
$18-million order for military
communications equipment with
Standard Telephones and Cables
of London, an ITT subsidiary.

8TUDY of superheterodyne-receiver
techniques for above 100 Gc will
be made for NASA by Electronic
Communications, Inc.

FAA GAVE Telecomputing Corp. $4.3
million contract for delivery of
52 air traffic control radars.
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SPRAGUE LOGIC TRANSISTORS GIVE
SUPERIOR LATCH-UP PROTECTION !

-

60 Ge Mesu

7_N279 5k

300 Q Load Line

|

— Mesa Latch-Up

*rotings for most prime germonium mesa types.

/B\I’css

BV
/" CEO

*based on guaranteed ratings!

For Guaranteed High Voltage Operation at High Speeds,
Investigate Sprague ECDC” and MADT" Transistors

|
L~ BVcro

® For additional information

on Sprague High Voltage Logic
Transistors, write to the Technical
Literature Service, Sprague Electric
Company, 35 Marshall Street,
North Adams, Massachusetts.

Type fr BVces BVceo

No. (typical) {minimum) {minimum)
2N2795 450 mc 25 volts 15 volts
2N2796 450 mc 20 volts 12 volts
2N984 350 me 15 volts 10 volts
2N979 150 mc 20 volts 15 volts
2N980 150 mc 20 volts 12 volts
2N2048% 250 mc 20 volts 15 volts

{1TO-9 Case)

SPRAGUE COMPONENTS

® Trademark, Philco Corp.

TRANSISTORS INTERFERENCE FILTERS
CAPACITORS PULSE TRANSFORMERS
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS
RESISTORS PULSE-FORMING NETWORKS
MICROCIRCUITS TOROIDAL INDUCTORS

AST-108:8)

electronics o April 12, 1

963

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS
ELECTRIO WAVE FILTERS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘@Y are repistered trademarks of the Sprague Electric Co.
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CERAMIC TUBE DYNAMIC TEST

N
(-]

-
[J

TYPE 6442

-
-]

-
H

-
N

8 TYPE 7588

TYPE 7462

TYPE 7077

TUBE PLATE CURRENT IN° MA
-
(=}

10 NVT E>.3 Mev.
10" ERGS/GM(C)

10°NVT
10°ERGS

10*NVT
10’ERGS

10'NVT
10°ERGS

TOTAL INTEGRATED NEUTRON AND GAMMA FLUX

10°NVT
10’ERGS

New tests confirm G-E ceramic tubes
survive high nuclear radiation levels

o Recent tests confirm that G-E ceramic tubes show no measurable
A changes in operation or characteristics during and after receiving
total integrated flux of 5.6 x 10 N,VT (E,>0.3Mev) and 7 x 10
ergs/gm (c).
This exposure is in excess of all estimated requirements for presently
conceived weapons systems. Tests were conducted by the radiation
effects group of a leading airframe manufacturer and proved: G-E
ceramic tubes will meet all currently anticipated requirements for steady-
state radiation tolerance tn weapons systems, communications and other
military electronic equipment.

Three types of G-E tubes (five samples of each) —6442, 7077 and 7588 —
were irradiated under D-C operating conditions. Also, 18 samples of
type 7462 were irradiated while operating in three 6-stage, 60-megacycle
IF amplifiers. No significant changes were noted in tube currents, gain,
bandwidth, or noise. Final complete and detailed information on these
most recent tests will be available after June 1963.
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New flexible-lead
photoconductive cell
for street-lighting
applications

The B-1035 is G.E.’s newest
photoconductive cell, and the

first of its type to offer these im-

portant value-analyzed features:

1. Flexible Leads—The B-1035 allows
fast, easy, direct-soldering installa-
tion. No sockets or clamp-on clips
are required, resulting in definite sav-
ings of time and materials.

2. Low Moisture Level—Like all G-E
photoconductive cells, the new
B-1035 is hermetically sealed after
reducing the moisture level within
the envelope to an extremely low
level. This assures longer life and in-
creases over-all performance. As an
added benefit in designing, the
B-1085 has a 14" lower seated height
than G-E type B-935 which it
replaces.

MAXIMUM RATINGS AND CHARACTER-
ISTICS— Photoconductive material:
Cadmium sulfide. Spectral response:
S-15. Voltaée between terminals, DC
or peak AC: 350 volts. Power dis-
sipation: 0.35 watts. Photo currents
50 ma. Ambient temperature range:
-175 to +60°C. Diameter: 1.26 in.

CHARACTERISTICS AT 25°C.—

Voltage between terminals, 50 VAC.
Illum. sens., 2000 ua/fc. Max. dark
current, 40 ua.
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& ELecTrRONICS

DEVELOPMENTS FROM G-E RESEARCH

INITIAL COSTS
SAVINGS OF G-E
COMPACTRONS VS,

® CONVENTIONAL

2 TUBES

=

& |

E CONVENTIONAL TUBE TYPES

('S

‘Bh‘ G-E COMPACTRONSI

-

("]

o |

b 1962 1963 1964 1965

5% SAVINGS NOW
20% FUTURE SAVINGS

More G-E compactrons

in tomorrow’s radio,

TV, hi-fi and industrial
equipment

AN
% Two major reasons account for
the mushrooming growth of
G-E compactrons in new, critical cir-
cuit design: (1) performance; (2)
lower costs. Compactrons overcome
the limitations of tubes and transis-
tors and deliver more watts per cubic
inch than any other component. They
have a lower initial cost per function
and offer savings in labor and
materials.
By combining several functions into
one low-profile envelope requiring
fewer pins, stems, sockets, welds and
handling, compactrons provide
increased reliability and more com-
pact circuitry, when compared to
present-day components.

SPECIFIC VALUE-ANALYZED BENEFITS

OF G-E COMPACTRONS

o They use up to 359, less power
to perform the same funection.

e Cost less than tubes or transistors
to perform any given function.
Lower initial costs, plus fewer
compactrons needed in a given cir-
cuit, reduce hardware, wiring and
soldering connections, and assem-
bly time.

¢ Wide range of 52 production types
to meet all requirements.

¢ Dissipate heat up to 359, better
than conventional tubes, increas-
ing life and reliability.

e Provide more compact circuits,
allowing use of a smaller chassis
and abinet with resultant savings
in taterials.
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SIGNAL e
GENERATION

TRIPLER
TRIPLER

. OUTPU S En
 Add B106 and
. 7984 to basic
signal generation.
2. 20-WATT
OUTPUT
Substitute B156_
for 7984 1n [ §miad
diagram #1, '
3. 80-WATT
OUTPUT
Add 8156 tripler
| and two 7984*

o —
5 g M gane 1t IR -
!’_-"i@;}gga e i
 8Gwattoufput. ~

==

20-80 watt power output range
possible from four new communication tubes

A

A 20, 40 or 80-watt transmitter, working from the same basic
signal-generation unit, can be built with the use of these two new
compactrons and two new 9-pin miniatures. Specifically designed for
use in mobile communications equipment, they help reduce circuit
design and assembly costs without any loss in quality or transmitter
performance. The above diagram shows the three different transmitter
outputs which are possible using only these four basic new tubes:
7984 high-power transmitting tube. Power output: 46 watts at 175 MC.
Single-ended construction, low seated height, multiple cathode and
screen connections, low output capacitance and low driving-power re-
quirements. Compactron T-12 tube.

8156 medium-power transmitting tube. Power output: 21 watts at 175
MC. Low output capacitance: 4.8 pf. Compactron T-12 tube. 1lj%
inches seated height.

8106 175-MC. driver and multiplier. Miniature beam pentode. Low
cathode-and-screen inductance, multiple leads, T-614 bulb. 115 inches
seated height.

8102 FM modulator and frequency tripler. Miniature triode-pentode.

Progress ls Ovr Most Imporfant Product

GENERAL @ ELECTRIC

For more information: Write G-E Receiving Tube Dept., Technical Information and
Product Service (TIPS), Room 7003, Owensboro, Ky. Please specify product(s).
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PENTAGON
PONDERS
DEPRECIATION
ALLOWANCE

SHIFT TO
COMPETITIVE
PROCUREMENT
ACCELERATED

SENATE CUTS
DEFENSE BILL,
ADDS TO RS-70

NASA DEFENDS
R&D CENTER
IN BOSTON

12

WASHINGTON THIS WEEK

PENTAGON OFFICIALS have a tough decision to make on the

amount of depreciation allowance they will permit defense contractors
whose productive equipment is eligible for the 7 percent investment
credit. DOD’s decision is apt to be followed by other departments
who face the same problem.

The question, simplified, is: for determining costs under defense
contracts should contractors’ costs be based on 100 percent of the cost
of the equipment involved? Or should cost formulas be adjusted down
to 93 percent of the purchase price of the equipment, as the so-called
Long Amendment to last year’s tax credit legislation requires companies
to do in figuring their depreciation allowances for tax purposes?

DEFENSE SECRETARY McCNAMARA has set a $2.7-billion

cost reduction target for the upcoming year. Costs were cut $1.9 bil-
lion this year. About one-quarter of the anticipated savings next year
will come from trimming procurement of spare parts and the like. He’s
also pushing for increased use of excess inventory in place of new con-
tracting.

Cost reductions amounting to $402 million are forecast by shifting
from noncompetitive procurement from sole sources to price com-
petition; an even greater saving is expected by accelerating the shift
from cost-plus fixed-fee contracting to fixed or incentive-price procure-
ment. Last year, $760 million of contracting was shifted from non-
competitive procurement to price competition with an average saving
of 25 percent. In another two years, officials figure that about $2 billion
more in procurement will be handled through price competition than
in fiscal 1961. The drive for price competition will be toughest in pro-
curement of parts.

DEFENSE BUDGET has advanced another step in the congres-
sional appropriation machinery with the approval of a $14.9-billion air-
craft-missiles-ships authorization bill by the Senate Armed Services
Committee. The sum is $900 million less than the amount authorized
by the House and $407.3 million under the administration’s request.

The Senate Committee went along with expanding the RS-70 program
by $363.7-million. But it voted a 3-percent cut in R&D, spare parts
procurement and weapons modifications. It also stretched out plans
for procurement of some weapons already in production, and rejected
the House’s $134-million addition for two extra nuclear attack sub-
marines.

CONGRESSIONAL criticism of NASA’s proposed $50-million elec-
tronics center in Boston (ELecTroNics, p 7, Jan. 25) is not expected to
affect the program. NASA officials deny it will be a “gigantic operation”
—they are sticking to predictions the maximum staff will be 2,000, at
least until 1970. They also deny the site selection was political, stating
the site was selected before last fall’s elections and that they wanted
the center close to New England’s industrial and scientific complex,
where important electronics research is being done, to fill a technological
gap in NASA’s in-house capability.

April 12, 1963 e electronics



IF YOU ARE RECORDING IN THE LAB...

THAT IS COMPLETELY SELF-POWERED,

DIRECT SYSTEM
*Tape Speed Frequency Response 3 3db
1% 505,000
3% 50—-10,000
" 50—-20,000

FM SYSTEM
Tape Speed Frequency Response + ¥ db
3% 0-1,000
" 0-2,000

*aoptiena! speeds available

CAN SIMULTANEOUSLY RECORD/REPRODUCE FM OR DIRECT, WITH EXTREMELY LOW FLUTTER,
4 TRACKS,

THE NEw LOCKHEED 411
INSTRUMENTATION RECORDER

MAIL COUPON TODAY FOR FULL INFORMATION

LOCKHEEO ELECTRONICS COMPANY/TAPE PRODUCTS DEPT.,
INDUSTRIAL TECHNOLOGY GROUP, Metuchen, New Jersey

Mr. Bernard Mayer: Send me free product specification folders
on the Lockheed 411 instrumentation recorder/reproducer.

INAME .......cccooteismnrnisssnsascorassansossassnssassssssonsnsnsssassasnas sassnsasasssesassassass
TITLE
COMPANY
ADDRESS eiis-evsverioresssessettiansssseeny

LOCKHEED ELECTRONICS COMPANY
A Oivision of Lockheed Aircraft Corporation/Metuchen, N. J.

€4
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PHILIPS
GM 5603 broad-band oscilloscope

points

of special
interest
to users

unvarying performance

stable calibration;amplification factors remaln constant;time-base
speeds will not vary

differential input

real voltage and current differences may be measured anywhere
in a circuit

measurements can be made free of earth;hum and other disturb-
ances are automatically rejected ; rejection factor approx. 300
simple and reliable trigger setting

no stability adjustment needed,only trigger {evel control to set
brightness setting

does not influence focus or astigmatism’

high brightness

10 kV E.H.T.

cathode follower probes

provide high sensitivity with low capacity at measuring point
with full DC to 14 Mc/s bandwidth

delivered with oscilloscope includes: probes r?qmre no external power supply

2 cathode follower probes convenient screen photography

2 attenuator probes (10 : 1) graticule brightness uniform over entire screen at all illumina=
1 viewing hood tion levels

instant mounting of cameras and other optical accessories

optional accessories

recording camera equipment
attenuator probes 1 : 20

1:50
DC-coupled cathode follower probes

complete set of accessories

electronic measuring

Sold and serviced by Philips Organizations all over the world

Further information will gladly be supplied by:

N.V. Phitips' Gloeilampenfabrieken, EMA-Department, Eindhoven, the Netheriands
For Canada: Philips Electronic Equipment Ltd., 116 Vanderhoof Ave., Toronto 17, Ont.
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main specification

5" C.R.T. with 10 kV accelerating
voltage; DC coupled differential
amplifier up to 14 Mc/s

sensitivity 50 mV/cm

sweep speeds between 40 musec/em
and 2.5 sec/cm; 3%/ accuracy
for vertical deflection

and sweep speeds

mains voltage: instantly adjustable
to 110, 125, 145, 200, 220 and
245V, 40-60 ¢/s

el 20 (Uality tools for industry and research

PHILIPS
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WHERE THE LIVING’S AS FINE AS THE FOOD

Hard crabs. Soft living. Some of the world's greatest pre-Broadway plays to a symphony that plays to

medical and educational institutions. If you want standing-room-only.

to hire and hold people who appreciate such things, All the cultural and historical attractions of Washing-
pick a plant site in the pleasant Baltimore area.. You ton, too, are less than an hour away. The climate is
get better workers . . . better work . . . when your usually agreeable. The competitive advantages are

enormous . . . when you include Baltimore's location
(near half the nation's markets), transportation
(land, sea, and air), diversification (stability, suppli-
ers, labor skills). When you want to think big,

PUT YOUR PLANT IN think BALTIMORE.

fringe benefits include everything from Chesapeake
Bay boating to the big-league Orioles and Colts, from

For confidential information, write Robert J. George,
BALTIMORE GAS AND ELECTRIC COMPANY, Balti-
more 3, Maryland. Or call him at 301-539-8000.
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You can

open new markets

in any part

of the country

Because Air Express delivers overnight...anywhere in the USA

There's an easy way to probe potential markets for your prod-
uct in new areas. And it's inexpensive, too. Overnight Air Ex-
press deliveries let your salesmen compete effectively...without
the need to set up local inventories first.

Air Express distribution works as simply as this: Salesmen
phone in their orders. You call Air Express. We pick up your
shipments...put them on the first flight out...and our trucks
deliver them to your new customers the next day...anywhere
in the USA.

Cost? Less than you think. For example, 20 Ibs. travels 649

miles for only $5.56. Or you can send 10 Ibs. nearly 2,000 miles
for just $7.94.

Air Express alone can offer this service, because only Air
Express has scheduled service between 2,500 airport cities...
plus scheduled surface express connections with another 21,000
off-airline cities. And Air Express shipments have official priority
with all 38 scheduled airlines—first cargo aboard after air mail.

To open new markets at minimum cost, support your salesmen
with overnight Air Express deliveries. Call your REA Express
office for Air Express service.

AIR EXPRESS

DIVISION

@
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NEW FROM MICRO SWITCH

A wide selection
of legend display
and color coding.

110 vac or
220 vac
display units
available.

Heavy Duty or
Electronic Duty
contact blocks.
May be tandem

mounted.

|

Goordinate

The Coordinated Manual Control system of manual con-
trol and lighted display is an innovation in the control field.
Included are three operator-indicator units and one indi-
cator unit...each, oil-tight. The wide variety of operators
and contact blocks, together with an exclusive legend and
color system, make Coordinated Manual Controls the most
versatile, efficient and functional units in the field. They are
adaptable to an enormous range of applications—stretching
from machine tools to missile ground support equipment.

All are designed for different and varied functional re-
quirements. .. all feature distinctive and compatible panel
appearance with legends an integral part of the display
field to save space on the panel; a wide variety of easily
labeled and color-coded display; unlimited industrial pilot
and electronic control capabilities.

CHOICE OF UNITS

There are four units...one indicator for legend display
and three operator-indicator units (a Pushbutton, a Selector
and a Selector-Push) for control and display. The colored,
lighted legend display furnishes system or control status
feedback, or conventional industrial control signals.



Manual Gontrols

.. with Lyt Ly Liigley

CHOICE OF CONTACT BLOCKS

Two basic types of double-break contact blocks are
available... Heavy Duty with butting contacts, and Elec-
tronic Duty with either silver or gold sliding contacts. Each
Heavy Duty plunger operates a single-pole double-throw
double-break switch. Each plunger of an Electronic Duty
contact block operates two single-pole double-throw
double-break switches...twice the circuitry previously
available in the same size contact block. Both the Heavy
Duty and the Electronic Duty contact blocks are available
with one or two plungers. They can be combined in any
order on the same operator. Tandem mounting permits
control of many and different types of circuits from one
operator.

CHOICE OF COLORS AND LEGENDS

All units offer a choice of five colors of inserts. The
legend plate is transparent and can contain as many as
four different color inserts.

The new square styling provides for up to seven lines of
legend. Legend plates are supplied either blank, with
standard legends, with a combination of standard and

custom legends, or with all-custom legends.

The complete color and display arrangement includes
the four selected color inserts which snap into the legend
plate. This sub-assembly then snaps into the cover plate to
complete the assembly. As a unit they provide a brilliant
colored legend display area almost equal to the total space
utilized on the panel.

Write for Catalog No. 69
...colorful, fully illustrated
catalog, complete with
circuitry, dimensions,
legend and color
information.

H | MICRO SWITCH

FREEPORT, ILLINOIS

HONEYWELL
| A DIVISION OF HONEYWELL

IN CANAQA: HONEYWELL CONTROLS LIMITEO, TORONTO 17, ONTARIO

MNONEYWELL INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. MANUFACTURING IN UNITED STATES, UNITED KINGDOM, CANADA, NETHERLANDS, GERMANY, FRANCE, JAPAN



THAN 100 KLEIN PLIERS

SPECIALLY DESIGNED FOR THE

EHEEGTRONICYEIED

Special skills are important in the wiring of today’s
sophisticated assemblies for electronic and telem-
etry systems. Klein has developed special pliers
to assist in solving difficult assembly problems.

o For instance, there is a plier with a blade as
hard as a file for cutting nickel ribbon wire
(No. D230-4C).

¢ For instance, there is an oblique cutter, spe-
cially designed for printed circuits . . . it cuts
and crimps the end to hold wire in place for
soldering. (D 052-C).

¢ For instance, there is a needle nose plier with
the tip bent to facilitate reaching into con-
fined spaces. D 338-514 C.

In all, there are over 100 different styles and sizes
of pliers available from stock. Klein will be glad to
discuss with you the development of a special tool
to solve a particular problem you may be facing.

M

ASK YOUR SUPPLIER D 326-5

The Klein Plier Catalog illustrating and
describing the complete Klein line of INCORPORATED

pliers is available on request. 7200 McCORMICK ROAD, CHICAGO 45, ILL.

fools
s Mathias & Sons
= oo I L JE N ez ()
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WHAT MAKES “INSTRUMENTATION CABLE” DIFFERENT?

It is no more like power or control cable
than a Ferrari is like the old family
sedan. Not knowing this can cause you
a lot of grief: project delays, costly re-
placements, malfunctions.

THE THIN BLACK LINE On your schemat-
ics, instrumentation cable is a black line
from launching pad to blockhouse or
from one part of a computor to another,
In the broadest sense, it connects data
or signal sources with display or record-
ing or control devices. Its function is to
carry those signals unfailingly and with
the required reliability. In this day and
age, it's no easy job.

WHAT CAN GO WRONG The improperly de-
signed cable can simply fail. This has
happened and at important sites. An
untried saturant, lacquer or compound
ingredient used in the cable may destroy
the electrical integrity of this primary
insulation. This sort of deterioration
need not be sudden; only experts know
which impregnants will migrate in a
week or a month or more.

Or a relative lack of art in manufac-
ture may create problems for the future,
Under certain circumstances in use,
variations in insulation thickness, con-
ductor placement, or conductor unbal-
ance in the cable lay-up may cause
spurious or ambiguous signals to arrive
at the display, recording or control
panel. Your sharp, precise pulses be-
come displaced in time, are a little too
fuzzy, or are joined by other unwanted
signals from another line.

DESIGN IS HALF THE STORY Configuration
of conductors within the cable is im-
portant, for physical as well as for
electrical reasons. For example, posi-
tioning of coaxial components within
the cable is critical in order to assure
maintenance of minimum standards of
concentricity between the inner and
outer conductors when the cables may
be subjected to bending operations dur-
ing installation work.

Selection of insulating, filler and
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jacketing materials requires expert
knowledge and judgment. Some mate-
rials, as mentioned above, tend to
migrate. Others harden or soften with
cold or heat. Some change their elec-
trical characteristics in time. These are
not fundamentally new problems in
cable design, bur in instrumentation
cable the standards are far more severe
thart ever before.

MANUFACTURE IS THE OTHER HALF Even a
properly designed cable may well be-
come unacceptable sooner or later if it is
not manufactured to new standards of
precision. This requires stranding ma-
chines that reduce circular eccentricity
to remarkably low figures and help as-
sure insulation uniformity, insulating
machines of considerable precision, and
highly precise cabling equipment. It
also requires, as is so often the case in
precision manufacture, an indefinable
skill on the part of machine operators.

ASK THE EXPERTS To protect the func-
tioning of your system, there’s only one
way to make sure the thin black lines
on your schematics become cables with
the requisite dependability: have them
designed by experts, in consultation
with you, and constructed by experts.

Rome-Alcoa is, frankly, one of the
very few companies that qualify, We've
been designing and constructing these
cables since their first conception. If
you're going to need instrumentation
cable soon, call us, the sooner the better.

We now have a 24-page booklet titled
“Instrumentation Cables, Cable Assem-
blies and Hook-up Wires.” In it, we de-
scribe instrumentation cable construc-
tions, production, military specifications
and our qualifications. For your copy,
write Rome Cable Division of Alcoa,
Dept.27-43, Rome, N.Y.

VYV ALcoa

ROME CABLE

OtveIBsrION
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Laser Meetings Double Up

Next week there’ll be
two—one in New York,
another in Pittsburgh

NEW YORK—First U. S. meeting
designed to give a broad picture of
both the physics and technology of
lasers opens here at the Waldorf-
Astoria for three days beginning
next Tuesday. New phenomena, new
directions in lasers and advances in
such techniques as modulation and
detection will be reported.

The symposium was organized
by Polytechnic Institute of Brook-
lyn, in cooperation with IEEE,
Optical Society of America, and the
Air Force, Navy and Army research
offices.

The first session will be primarily
invited review papers. In one,
Benjamin Lax, of MIT Lincoln
Lab, is expected to discuss possi-
bilities for three new classes of
semiconductor masers:

¢ Cyclotron-resonance. This ap-
proach, under study for a few
years, may produce a laser that is
magnetically tunable, by a field of
100 kilogauss, over 10 to 20 percent
of its center frequency. Emission is
stimulated by electrical pumping
and then by cyclotron resonance
transitions between neighboring
levels within the valence band.

¢ Magneto-optical masers. These
would use population inversion
in forward-biased tunnel diodes,
would require 100-kilogauss pulsed
fields and might be made of indium
antimonide.
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EXPERIMENTAL arrangement of ultrasonic refraction shutter (A) and
diffraction shutter (B). These setups are used at United Aircraft to control

laser action

¢ Indirect-transition masers. Now
being investigated at the Ecole
Normal Superieure in Paris, they
would utilize electrical pumping in
a germanium pin junction.

MODULATION—Ultrasonic con-
trol of laser beams will be de-
scribed by A. J. DeMaria, R. Gagosz
and G. Barnard, of United Aircraft
Research Labs, The refractive in-
dex of the medium in the Fabry-
Perot cavity (see diagram) is
varied by propagating ultrasonic
energy in the medium. Resulting
interaction can accentuate either
refraction or diffraction effects.

The refraction effect can be used
as a shutter for generating single
pulses of short duration and large
amplitude, as in setup (A) when
the switch is on position 1 and the
reflectors are not parallel. Pulses
70 times stronger than normal have
been obtained with rise times
around 25 nsec and total duration
of 70 nsec.

Refraction has also synchronized
the usually random output pulses
of a ruby laser with ultrasonic fre-
quencies from 50 to 200 Kc. The
switch is placed in position 2. to
establish a standing-wave operating
mode.

Amplitude has been modulated at
8 Mc by using the diffraction effect
in the standing-wave mode as in
(B). The ultrasonic cell was driven
by an z-cut quartz crystal reso-
nating at 4 Mc with 150 v r-f peak
(Switch is on “1”.) Since a ruby
system is relatively insensitive to
variations in its positive feedback,
this technique can also modulate
other laser systems.

Millimetric photo-mixing using
surface waves will be proposed by
A. L, Cullen, of the University of
Sheffield, England. In one approach
laser beams cause photoelectrons to
be emitted from a corrugated pho-
toemissive surface that is capable
of supporting a surface wave at
the millimeter or sub-millimeter
output frequency. The electrons are
then collected by an anode that
does not play a part in the inter-
action. In a second approach the
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IN PITTSBURGH—CHELATES AND GAS

Electrochemical Society meeting in Pittsburgh next week will
put the emphasis on chelate lasers during the laser symposium
Monday and Tuesday. Laser emission from europium chelate
solutions will be discussed by Alexander Lempicki and Harold
Samelson, of General Telephone & Electronics Labs. N. E. Wolff
and R. J. Pressley, of RCA Labs, will describe laser action in an
organic matrix containing trivalent europium.

Basic advantage of the chelate laser (ELECTRONICS, p 7 and
p 14, March 1, and p 7, March 7) is that large organic molecules
are efficient absorbers of energy. This energy can be then trans-
ferred to a metal ion (europium) imbedded within the organic
molecule. The metal ion emits energy in short-line fluorescence,
and is thus a suitable material for laser action.

Another significant development, a new pulsed helium-neon
gas laser that uses transient phenomenon in the gas, will be
reported by E. Byerly, J. Goldsmith and W. McMahan, of Martin
Co. A rapid inversion technique is claimed to yield between
2 to 3 orders of magnitude power increase. One watt can be
obtained from a gas laser that normally produces between 1

and 10 mw

anode is corrugated and can sup-
port a surface wave.

Latest experimental data on
their internal laser modulation will
be reported by K. Gurs and R.
Muller, of Siemens and Halske,
Munich (ELECTRONICS, p 15 and
16, March 1). An electrical bire-
fringent material inserted in the
laser feedback path provides full
modulation of the emitted light by
only a small rotation of the plane
of polarization within the modu-
lating material.

NEW EFFECTS — Considerable
medical interest is expected from
a paper by V. T. Tomberg, of
Kollsman Instrument. He will dis-
cuss the possibility of using laser
beams to build up strong electrical
fields to induce biological effects.

The field of more than 10° volts
per meter that a laser can produce
reportedly can produce chemical
effects in tissue. Electrolytical
changes have been obtained in
blood and plasma irradiated with a
pulsed ruby laser. Possible appli-
cations may include brain surgery.

An unusual phenomenon for gen-
erating coherent light will be dis-
cussed by Martin Hertzberg, of
Republic Aviation. He says it is
theoretically possible to produce co-
herent light in a luminescent exo-
thermic chemical reaction,

Paper on optical coherence theory
by E. Wolf, of the University of
Rochester, will touch on one of the
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most controversial subjects in laser
theory today—how adequately does
purely classical coherence theory
describe the coherence properties
of laser beams. Laser beam fluctua-
tions are nongaussian and there is
considerable argument about how
much quantum mechanics may be
needed to generalize the theory de-
veloped so far. This has practical
implications because, for example,
an estimate of the ultimately limit-
ing noise properties of a laser com-
munications system would depend
upon an adequate theory of co-
herence.

Radar Guards Nike Base

BISTATIC doppler radar installed

by Sylvania at Nike Hercules
missile base detects person stepping
ingide electromagnetic field

WHAT ARE YOUR
DELIVERY
REQUIREMENTS?

STAN DARD
TAPE TRANSPORTS

4 WEEKS

STANDARD
PRINTERS

.‘ql,f',{‘,s—:f““',"‘l'A !ﬁ .‘n‘-u‘

NEW PRINTER DIVISION

Broad acceptance of our
product line coupled with
the fact that so many Potter
“specials” are now industry
standards has resulted in
such dramatic growth that
we have increased our plant
and production capacity by
more than 65%. This new
production capability can
directly benefit you through
faster delivery.

For example, we can deliver
our standard transports in
4 weeks, and standard
printers in 12 weeks from
receipt of order.

If you require fast delivery
—~with no sacrifice in
performance or reliability,
write us today.

|

POTTER INSTRUMENT CO., ING.

| TAPE TRANSPORT DIVISION
| 151 Sunnyside Boulevard ¢ Plainview, New York
[ PRINTER DIVISION

East Bethpage Road e Plainview, New York
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BUSIEST
BIRTHDAY
WE'VE HAD
o0 FAR

“Lour 20, Tt 15

It sneaked up on us, as anniversa-
ries do. Made us stop short to ask
ourselves a few inevitable ques-
tions: Where are we? Where are we
going? What are we doing for you
—a designer, a plant engineer, a
manufacturer?

We are, for one thing, busy in
places we never dreamed of a quar-
ter of a century ago, when the first
Du Pont TErFLoN fluorocarbon res-
in was born. In satellites braving
the hard vacuum and radiation of
outer space, in arctic radar instal-
lations, in the nerve systems of
giant computers, There we're help-

ing you meet standards of reliability
that a while ago would have seemed
fantastic or just plain impossible.
We’re busy, too, in more familiar
places—in candy factories and
processing plants, helping you dis-
pose of problems as old as too-
sticky taffy pullers and leaky steam
valves.

You're putting us to work in
hookup wire and hoses, packings
and piston rings, coil forms and
coaxial cables, lined pipe and sand-
chute liners, relays and ribbon
cables, seals and stand-off insula-
tors. You're using us to save weight
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when every pound counts, to save
space when every cubic inch is
precious, to cut maintenance when
every hour of downtime is more
costly than ever. You’re using us
when it gets too hot or too cold or
too corrosive for ordinary mate-
rials—or when you simply get tired
of replacing a gasket once every
three or four days.

You’re taking advantage of one
thing we’ve spent 25 years in prov-
ing: the utmost reliability in use.

Where are we going? We like to
think of ourselves as growing along
with your needs. We’ve already
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grown to a full line of twelve
different fluorocarbon resins. The
newest members of our family, the
FEP resins, are meeting your re-
quirements for long extruded in-
sulation and jacketing, for complex
molded shapes, for foamed wire in-
sulation. Our fabricators are offer-
ing us an increasing variety of con-
structions for your electrical, me-
chanical and chemical uses.

Our next 25 years, like the last,
depend entirely on what we can do
for you. We’d like you to tell us
about any problems we might help
with. And we’d like to tell you

L 0 0
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more about ourselves, including
our full technical credentials. Write
to: E. 1. du Pont de Nemours &
Co. (Inc), Dept. E-412 63TX,
Rm. 2526, Nemours Building,
Wilmington 98, Delaware.

In Canada: Du Pont of Canada
Ltd., P.O.Box 660, Montreal, Que.

TEFLON

FLUOROCARBON RESINS

TEFLON is Du Pont's
ler ed trademark for its fam:
©f fAvorocarben r‘nuurém
and Kimae, including TFE (e
vafd uorcethylens) resins a
FEPfivorinated ethylene

Tee oy g Pt OfE propylene) resine.

BETTERTHINGS FOR BETTER UVING...THROUGH GHEMISTRY
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Predetection Recording by DCS
gives you these 7 features: -

@ Best s/n performance ® Best transient characteristics
e Up to 800,000 bit/second response ® Tape speed compensation
© Off-the-shelf modular flexibility ® 100% solid state ® Usable with most receivers and recorders

Considering predetection recording? Only
DCS can give you all these advantages:

First, the phase lock loop design of the
GFD-4 Discriminator permits playback at the
recorded frequency without incurring the noise
and transient degradation typical of up-con-
version systems. And in addition, response
from DC to beyond that required for 800 Kilo-
bit NRZ PCM is provided, for full IRIG
requirements.

Dnstnumentation for Researchk

Los Angeles ¢ Santa Clara » Wash,, D.C. ¢ Cape Canavers!
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Write us for complete information. Address: Dept. E-7-2.

DATA-CONTROL SYSTEMS, INC.

What’s more, DCS has the only system pro-
viding tape speed compensation of reproduced
data. Components are all solid state . . . modu-
lar (just plug’emin!) ... and available off the
shelf.

Whether you need a complete predetection
recording system, or want to build one using
your present receiver and recorder (DCS com-
ponents are compatible with most), DCS can
help you.

Home Office: K. Liberty St., Denbury. Conn. « Ploneer 3-9241
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The only circuit v
that outperforms a
CINCH-GRAPHIK

Printed Board

The human brain still has the edge on a CINCH-
GRAPHIK etched circuit, but they both have some-
thing in common.

Each does the best job in its field.

CINCH-GRAPHIK is known throughout the industry
for its leadership: Versatile handling of multilayer
circuitry as well as subminiature, thin-film and
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other high density circuit problems. The company's
combination of experienced craftsmen plus the
finest in automatic equipment has made us one of
the largest manufacturers in the etched circuit field.

Everything at CINCH-GRAPHIK is done under one
roof. This keeps prices down and makes delivery
dates firm. Call us.

CINCH-GRAPHIK

(LA
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DIVISION OF UNITED-CARR FASTENER CORPORATION

200 South Turnbull Canyon Road, City of Industry (Los Angeles), California « Phone (Area Code 213) 333-1201
Offices in 22 Principal Cities throughout United States, Canada, England and Australia listed under Cinch Mfg. Co.
or United-Carr Fastener Corporation * Cinch « Ucinite ¢ Monadnock Mills «

Howard B. Jones ¢ Palnut
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ORBITING

OBSERVATORY
Nears Flight

Stabilization system
“flies” for first
time in test chamber

BETHPAGE, L. I.—Stabilization
and control system of the Orbiting
Astronomical Observatory (0AOQ)
has made its first flight—under
simulated space conditions — at
Grumman Aircraft Engineering
Corp. here.

Qualitative tests, demonstrating
that the system will work in space,
were being completed this week.
Quantitative tests of system per-
formance will begin about June
15. The flyable satellite system
will be tested this fall. Launching
of a series of OAQ’s is to begin in
1964-65.

OAO’s mission will be to study
cosmic phenomena—including X-
ray, ultraviolet and infrared—
that are normally obscured by the
earth’s atmosphere (ELECTRONICS,
p 58, July 29, 1960; p 36, Oct. 28,
1960; p 99 and 102, Nov. 17, 1961,
and p 22, Feb. 23, 1962).

Grumman says that OAO will be
one of the most precisely stabilized
satellites ever orbited. It is de-
signed to track a star within 0.1
second of arc, using a combination
of on-board sun and star sensors
and computer controls.

In actual flight once OAO is in
orbit photocell sensors acquire the
sun line. Tumbling is reduced by
gyros, Then six star trackers, po-
gitioned 90 degrees apart in all
axes, acquire stars to orient the
satellite. Coarse jets then turn the
satellite until the spacecraft locks
onto a particular star. The lock-on
command comes from a ground con-
troller, who views star pictures

OUTER SPACE conditions are simulated at test facility.
System is on air-bearing table that 