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s T0 MAKE YOUR EQUIPMENT MoRe Recrase

Conventional miniaturized transistor transformers have inherently poor electrical character-
istics, perform with insufficient reliability and are woefully inadequate for many applications.
The radical design of the new UTC DO-T and DI-T transistor transformers provides unprece-
dented power handling capacity and reliability, coupled with extremely small size.
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the most
reliable
metallized

capacitors
made!

DIFILM" METALLIZED CAPACITORS

Now improved and better than ever!!!

UNMATCHED for reliability in high temper-
ature operation, Sprague’s Type 118P DIFILM
Metallized Capacitors have rthe highest insu-
lation resistance of any metallized paper capac-
itors. Their unusual reliability is largely attrib-
uted to the dual dielectric, a unique combi-
nation of polyester film and metallized paper
impregnated with a special high-temperature
mineral wax. They’re designed for operation
at 125°C withont voltage derating.

Life tests for Sprague’s new Type 118P
capacitors are the same as those for standard
paper capacitors—140% of rated wvoltage for
250 hours at full rated temperature, 125°C.
Dielectric tests, too, are the same as for com-
parable paper capacitors—twice the rated
voltage.

Type 118P DIFILM capacitors may also be
used at extremely low voltages. Capacitors in
typical applications have been operated up to
5000 hours with only 2 volts applied without
the non-clearable short circuits which have
been typical of earlier metallized paper designs.
The vibration and shock resistance of DIFILM

SPRAGUE COMPONENTS:

Metallized Capacitors make them well-suited
to missile electronics and similar applications.

The improved quality of these capacitors is
the result of advanced manufacturing tech-
niques combined with the development of
new and better materials , .. all under strict
quality control. Sprague is the only commer-
cial capacitor manufacturer to metallize its
own condenser tissue...the only manufac-
turer to continuously inspect all plastic film
used to see that it meets rigorous Sprague
standards. No wonder Sprague is first in
quality metallized paper capacitors!

Write for Engineering Bulletin 2211A to Tech-
nical Literature Section, Spragne Electric Company,
35 Marshall Street, North Adams, Massachusetts,
For fast deliveries of popular ratings, call your
local Sprague Industrial Distributor.

SPRAGUE

the mark of refidbility

CAPACITORS o RESISTORS e MAGNETIC COMPONENTS ¢ TRANSISTORS o INTERFERENCE

FILTERS e PULSE NETWORKS e HIGH TEMPERATURE MAGNET WIRE e PRINTED CIRCUITS
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Photograph of the repetitive orbit of a 20 micron
diameter charged aluminum particle suspended in a
vacuum chamber by oscillating and static electric fields.

ELECTRODYNAMIC ORBITS

By the application of properly chosen alternating and
static electric fields, electrically charged particles can
be maintained in dynamic equilibrium in a vacuum
against interparticle and gravitational forces. This is
illustrated in the above photograph of the orbit of a
charged dust particle. During the time of exposure the
particle traversed the closed orbit several times, yet it
retraced its complicated path so accurately that its
various passages can barely be distinguished.

The range of particles of different charge-to-mass
ratios which can be contained in this manner is deter-
mined by the gradients of the static and alternating
electric field intensities and by the frequencies of the
latter. In the absence of static fields and for a given
electric field strength, the minimum frequency required
for stable containment of the particles is proportional
to the square root of their charge-to-mass ratios. Thus,
charged colloidal particles require the use of audio fre-
quencies, atomic ions need HF frequencies, while elec-
trons require the use of VHF and higher frequencies.

Under the confining influence of the external fields,

the particles are forced to vibrate with a lower fre-
quency of motion which is determined by the external
field intensities, space charge, and the driving fre-
quencies. If the initial thermal energy is removed, a
number of particles may be suspended in space in the
form of a crystalline array which reflects the symmetry
properties of the external electrodes. These “space
crystals” can be repeatedly “melted” and re-formed by
increasing and decreasing the effective electrical bind-
ing force. These techniques offer a new approach in
the study of plasma problems and mass spectroscopy in
what may be properly termed “Electrohydrodynamics:’

At The Ramo-Wooldridge Corporation, work is in
progress in this and other new and interesting fields.
Scientists and engineers are invited to explore current
openings in Electronic Reconnaissance and Counter-
measures; Microwave Techniques; Infrared; Analog
and Digital Computers; Air Navigation and Traffic
Control; Antisubmarine Warfare; Electronic Language
Translation; Radio and Wireline Communication, and
Basic Electronic Research.

The Ramo-Wooldridge Corporation

LOS ANGELES 435, CALIFORNIA
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Model MA28-125

Output: 28 VDC nominalat125amps.

Regulation accuracy of = 0.2%.

Ripple: < 1% RMS.

Response time: < 0.1 second.

Choice of input voltage: 208, 230,
or 460 VAC, 3-phase.

Weight: 225 pounds.

$1160 in cabinet. *

Model MR36-30

Output current, 0-30 amps, output
voltage, 5 to 36 VDC continu-
ously adjustable with regulation
=+ 0.25% against line or load
change.

Response time of 0.2 second.

tnput voltage: 105 to 125 VAC,
single-phase.

Weight: 175 pounds.

$890 in cabinet.

Also supplied, as Model MR36.15,
with output current 0-15 amps,
otherwise similar.

Weight: 100 pounds.

$495 in cabinet,

*250 AND 500 AMP.
MODELS NOW "AVAILABLE

In Europe, contact Sorensen-Ardag,

ELECTRONICS engineering issue — November 7, 1958

Eichstras

Two new high output power-packs—with response time
ranging from 0.2 second down, and with transistorized
power reference and magnetic amplifier power control
circuits for trouble-free performance—that’s just
part of the story on these Sorensen DC power supplies.
One model supplies an output of 18 to 36 VDC at 125
amperes; the other provides 5 to 36 VDC at 0 to 30 amps.
Zener diode reference circuit assures sharper regulation,
and the external sensing provision puts this precise
control at the load. Silicon power rectifiers and complete
tubeless design increase durability with reduction
in weight—and greater saving in size.
Get the full story from your Sorensen representative,
Or write for technical data.

S

CONTROLLED POWER FOR RESEARCH AND INDUSTRY

SORENSEN & COMPANY, INC.

Richards Avenue, South Norwalk, Connecticut

CIRCLE 3 READERS SERVICE CARD

m@w High Current DC Supplies

ast Response...High Amps...External Sensing

e 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment

5
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SUBMINIATURE TUBES

provide utmost assurance against cata-
strophic failure — the result of Raytheon
pioneered and perfected dynamic quality
control including:

X-ray analysis

environment control

advanced welding techniques

microscopic inspection

Heater Piate Vibration
i wew [ s | P " (Fee
mA Volts mA umhos mVac
5639 Video Amplifier Pentode 450 150* 21 9000 1007
5643 Thyratron 150 epx = 500v max; ip =100 mA max; Ip = 16mA dc max
5702WA Video Amplifier Pentode 200 120 VA5, 5000 501
5702WB Video Amplifier Pentode 200 120 7.3 5000 50t 240#
5703WA High Frequency Triode 200 120 9.4 25.5 5100 10t
5703WB High Frequency Triode 200 120 9.4 25.5 5000 10t 50#
5704WA High Frequency Diode 150 Max I, = 10 mA
5744WA High Mu Triode 200 250 4.2 70 4000 25%
5744WB High Mu Triode 200 250 4.2 70 4000 151 75%
5783WA Voltage Reference Operates at approximately 85 volts
between 1.5 and 3.5 mA 20t
5784WA RF Mixer Pentode 200 120 585 3200 100t
5784W8 RF Mixer Pentode 200 120 5.5 3200 751 300#
S5787TWA Voltage Regulator Operates at approximately 98 volts
3 between 5 and 25mA 201
5829WA Dual Diode 150 max I, = 5.5 mA per plate
5902 Beam Power Pentode 450 110 30 4200 1007
6021 Medium Mu Dual Triode 300 100 6.5 35 5400 501
6111 Medium Mu Dual Triode 300 100 8.5 20 5000 501
6112 High Mu Dual Triode 300 100 0.8 70 1800 25%
6247 Low Microphonic Triode 200 250 4.2 60 2650 2750
6247TWA Low Microphonic Triode 200 250 4.2 60 2650 2.5t 25¢#
6533 Low Microphonic Triode 200 120 0.9 54 1750 1.0t
6533WA Low Microphonic Triode 200 120 0.9 54 1750 1.0t 15
6832 Medium Mu Dual Triode (balanced) 400 100 0.8 26 1050 10t
6872 Video Ampilifier Pentode 200 120 75 4100 501
All ratings for dual tubes are for each section. *Screen Voltage = 100 Vdc #Peak to peak, 15G, 30 to 1000 cps. {156, 40 cps fixed frequency

MSPECIAL TUBE DIVISION

m—e Relioble Miniature and Subminiature Tubes ¢ Voltage Reference

Newton, Mass.: 55 Chapel St., Blgelow 4-7500
New York: 589 Fifth Ave., Plaza 9-3900
Chicago: 9501 Grand Ave., Franklin Park, TUxedo 9-5400

Tubes * Voltage Regulator Tubes * Pencil Tubes ¢ Nucleonic Tubes Los Angeles: 5236 Santa Monica Blvd.,, NOrmandy 5-4221

é CIRCLE 4 READERS SERVICE CARD November 7, 1958 — ELECTRONICS engineering issue



BUSINESS BRIEFS

ELECTRONICS NEWSLETTER

ELECTRONIC TELETYPEWRITER combining

kevboard sending and clectrostatic recording
was demonstrated last week by the Army. The
3,000-word-per-minute unit was developed by
Burroughs and the Army Signal Rescarch and
Development Labs.  The electrostatic record-
ing technique creates a charge pattern on high-
resistivity paper which is made visible by appli-
cation of powdered ink and permanently fived
by heat. Each recording head consists of a 5
by 7 wire matvix. There are 72 individual char-
acter recording heads in a line. The printer
will operate at 750 wpm in military applications.
Input to the printer will be start-stop teletype-
writer code.

FLECTRONICS ENGINEERS will be in greatest

demand when present senior classes graduate
next June, according to a report of the Univer-
sity of Michigan’s College of Engineering. At
the same time, says the report, overall demand
for engincering graduates will be higher. This
jibes with earlier reports of a worsening enginecr
shortage (LErecrronics, p 21, Oct. 17).

¢ Last year at U-M saLmes for B. S. grads
averaged $480 a month, up $15, with the Mas-
ter’s level up $18 to S)"O and the doctorate np
$52 to $732. Tlectrical and clectronic products
rosc from fourth to first place in the ranking
of industries by average salarics offered.

B £ e
S e G

W L S

S

-
S e e

:
T e T S

SOVIET BLOC BRIEFS: Russia has purchased

from a British consortium, Rustvsa Ltd., a
monitoring and recording svstem for a British-
built tire plant. System was developed by
British Iron and Steel Research Association and
is being manufactured by Digital Iinginecring
Co., London. Somec 500 detection points will
collect and transmit data to a control room.

e Polish Academy of Scicnces is just reported
to have completed two-vear development of an
clectronic computer with about 500 tubes and
more than 10,000 parts. Computer is described
as similar to a British machine, with capability
of performing 800 arithmetical and logical cle-
mentary problems per sccond.

FLUOROSCOPE SCREEN, said to pernut brighter

images and less danger to patients from over-
exposure to X-rays, is reported by Westinghouse.
Consultant Georges Destriau, member of the
University of Paris faculty, is credited with the
development, which is dubbed an “electroen-
hancement screen.”  Phosphor is sandwiched
between two glass plates, the surfaces of which
have been treated to conduct electricity. Ifirm
says technique involves simultancous applica-
tion of an clectric ficld during fluoroscoping; it
claims this provides greater enhancement of the
mmage than is the case with a conventional
screen using N-rays alone.
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FIGURES OF THE WEEK
RECEIVER PRODUCTION

(Source: EIA) Oct. 17, '58 Oct. 10, '58 QOct. 18, 57
Television sets, total ........ 124,503 127,125 153,846
Radio sets, total ........... 287,829 314,684 411,273
AULORSEUS] it » MR o5 Yook 1 73,754 3,088 150,638

STOCK PRICE AVERAGES

(Source: Standard & Poor’s) Oct. 22, 58 Oct. 15,’58 Oct. 23,57
Radio-tv & electronics ...... 61.21 59.76 41.28
Radio broadcasters ...c..vo.. 74.08 72.66 52.02
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FIGURES OF THE YEAR

Totals for first eight months

1958 1957 Percent Change

Receiving tube sales 251,657,000 297,281,000 —15.3
Transistor sales «....o.u'.n. 25,310,834 15,611,300 +62.1
Cathode-ray tube sales ..... 4,952,862 6,236,890 —20.6
Television set production .... 2,950,455 3,756,533 —21.5
Radio set production ....... 6,611,686 8,765,606 —24.6
TV set sales ....... 20000 2,862,452 3,746,794 =236
Radio set sales

(excl. auto) vesevecncaen 4,111,080 4,947,006 -16.9

MORE FIGURZS NEXT PAGE ‘
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Motor hot enough to grill steak (left) tests new insulation system, while thermo-
electric generator converts heat into electricity as . . .

New Materials Make Hit

‘Hot-rock’ insulation, new thermoelectric junc-

tion materials hold promise for our industry

PrrrseurcH, Pa.—Importance of
new materials to the electronics in-
dustry was shown dramatically at
the Westinghouse Researchi Lab-
oratories recently. Featured were
new materials for thermoelectric
junctions, ncw approaches to solv-
ing some problems of new semi-
conductors and a new high-temper-
ature 1insulation.

Demonstrated was a hot-cold-
light panel that may bring even
morc electronics into the Amer-
can home. The demonstration
panel, 12 in. square and 4 in. thick,
consists in cross section of a three-
plate clectroluminescent sandwich,
a battery of thermoclectric ele-
ments and a back plate that could
be fitted with heat-dissipating fins.

Panels such as these may some-
day be mounted on the walls of
homes to furnish light, heat the
home in winter, cool it in summer.

The electrolumincscent  panel
provides light output equivalent to

a 25w light bulb, is driven by a
3-ke supply. Color of the demon-
stration device was bluc; but yel-
low, green, white and red are avail-
able—depending upon excitation
frequency and phosphor. The
thermoclectric elements can create
a range of surface temperature from
40 to 130 I, Westinghouse claims
the panels will be commercially
available in five years. T'he thermo-
clectric junctions, which operate
on the Pcltier cffect, were described
as bimetallic junctions using spe-
cial alloys. Company sources indi-
cated that thermoelectric house-
hold refrigeration units might be
available commercially within two
years.

A direct heat conversion system
was shown that promises to give
thermal efhiciencies of 10 to 30 per-
cent. It was suggested for use in
rcmote areas, for powering cquip-
ment and possibly to help electri-
cal utilitics handle peak loads.

Key to successful operation arc
the materials used for the hot and
cold junctions. Westinghouse is
investigating mixed valence oxides,
intermetallics and other semicon-
ductors. Efficiency of devices dem-
onstrated was about 5 percent;
more efficicnt materials are needed.
Bismuth telluride was mentioned
as a low-temperature junction ma-
terial; mixed-valence oxides, such as
mangancse oxides with lithium
added, were mentioned as affording
stable operation at high tempcra-
tures. Engineers indicated that the
junctions would be stacked to get
the best physical and electrical
characteristics at any given junc-
tion temperature with the system.

Scientists demonstrated the tech-
nique of nuclear magnetic reso-
nance acoustic absorption. This is
a means of mechanically vibrating
a specimen which is placed in a
polarizing magnetic field. This
technique will permit studying the
3-5 wvalance intermetallic com-
pounds, as well as metals in bulk,
to check on electron mobilities.
Intermetallics have not hitherto
been amenable to nmr investiga-
tion due to rf skin cffect losses
when a swept-frequency oscillating
magnetic field was applied.

The firm showed an clectric mo-
tor operating at 1,200 F to demon-
strate dramatically the properties of
a new inorganic insulating material.
Known as “hot rock,” the material
consists of glass impregnated with
phosphate. Specifically: the phase
and slot insulation of the motor
consists of glass cloth and large
mica flakes bonded with phos-
phate. The wire was insulated by
covering it with glass fiber and im-
pregnating it with a suspension of
powdered mica in phosphate solu-
tion. The motor was potted with a
liquid slurry consisting of a phos-
phate solution, wollastonite, silica

(Continued on p 12)

TRANSISTOR AND TUBE SALES, MONTHLY EMPLOYMENT AND EARNINGS

(Source: EIA) Aug., ‘58 July, ’58 Aug., '57 (Source: Bur. Labor Statistics) Aug. ‘58 July, /58 Aug, ’57
Transistors, UNitS ooveusoeses 4,226,616 2,631,894 2,709,000 Prod, workers, comm. equip.. .. 354,900 340,600 409,800
Transistors, value o.eveoeeee 99,975,935  $6,598,762  $6,598,000 T et e $82.39 T 77.81

vi i coass ,456 5,00 43,029,000 .
2:2::::2 ::t::ﬁ ::II:: Ji. sig,:izjggg szzg;,oog s34,aaejooo SRR GrioR Rl SINC 0 $80.39 $75.81
Picture tubes, units .., o0 713,458 549,817 930,296 Av, wkly. hours, comm. ..., 39.8 39.2 39.9
Picture tubes, value ..o.veess  $14,190,878 $11,109,048 $17,984,185 Av, wkly, hours, radio 4. 4.4.. 39.9 39.6 39.9
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Vibration and Shock
ENGINEERING REPORT

A Case History of Environmental Control...No."3'

TO PROTECT VERTICAL GYROSCOPE
in jet fighter radar fire-control systems from
shock and vibration of combat maneuvers,
gunfire recoil, and rough landings.

}
I
|

ENGINEERED MOUNTING SYSTEM
MODEL 1995 safeguards vital aircraft performance
and equipment reliability.

Robinson MET-L-FLEX resilient cushions of spec-
ially fabricated stainless steel wire provide a greater
damping factor—actually 5 times that of rubber.
Lasting performance of the all-metal mounting sys-
tem is assured regardless of exposure to oil, dirt,
moisture, ozone, and temperature extremes.

SPECIAL FEATURES:

Angled resilient elements add to equipment sta-
bility, reduce space requirements, and contribute
to excellent rotational stability characteristics.

PERFORMANCE:

With a vibratory input acceleration of 10 G, Model
1995 provides 94% isolation efficiency in the 200-
350 c.p.s. frequency range allowing only .6 G to
reach the equipment. Vertical and horizontal natural
frequency is 13.7 and 8.6 c.p.s. respectively. Due
to high damping, peak acceleration force to which
equipment is subjected is limited to 1.4 G at mount=
ing system resonance.

Rotational displacement of gyro, a critical factor
affecting performance, is controlled to a fraction
of a degree even during resonant conditions,

RESULT:

More dependable operation of the radar fire
control system, hence greater operational
reliability of the aircraft through application
of a Robinson shock and vibration confrol
MOUNTING SYSTEM mounting system.

%

MODEL 1996

By applying Robinson’s concept of controlled environment in the design of MET-L-FLEX suspension systems,
more than Ih/rfy seven different gyro mount/ngs have been successfu//y developed and produced in quantity.

<» m«v&
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Design better products with
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DOW CORNING SILICONE COMPOUNDS

improve transistor performance

Made by Industro Transistor Corp., these min-
iature transistors are potted with a Dow Corn-
ing silicone compound to cushion vibration,
improve heat disspation, prevent contamination

Used for potting transistor junctions, Dow Corning silicone
of the junction.

compounds improve heat dissipation, serve as damping
agents to cushion vibration, prevent metallic contamination
when covers are welded in place. Silicone compounds are
inert, nonmelting, nongumming . . . maintain their grease-

TYPICAL PROPERTIES OF
DOW CORNING COMPOUNDS

(o e e i . 0 colorless, translucent like consistency over a temperature span from as low as
Penetration (astw oz16.527) —175 C to 200 C and higher. In addition to transistor pot-
unworked - __..__._.____. 200 to 240 ting, Dow Corning silicone compounds are used in a wide
Ele“é‘t’::‘:‘zt:i’;‘t':"z’o"t;'p'e'r‘;'”' """" <o variety of electronic components and devices to protect
SR, 1 o 500 against arcs, grounds, shorts; impart a high order of sur-
OHBEATNCHGOETG FHRI1C hn this bibordar face resistivity. SlllCOl:le compounds apply easily, need no
LTG0 e L 285 cure. Free sample available.

Condition C-96,/23 /961, at 100 ke 3.00
Dissipation Factor at 23 C (asTm pi150.547)

at o0k Bae = M. o e 0.0009
Condition C-96/23 /961, at 100 ke  0.003
Arc Resistance, seconds (astm pass.ser) _. 80

t Condition C, tested after 96 hours at 96 per-
cent relative humidity and 25 C.
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Dow Corning Silicone Dielectrics

REDUCE SIZE, WEIGHT WITH
SILICONE INSULATING MATERIALS

Specify Sylkvd® enameled magnet wire to help reduce
the size and weight of transformers, servo motors, and
other devices by as much as 50%. Equal in diameter to
Class A magnet wires, it serves at 180 C . . . withstands
the higher temperatures of miniaturization. Impregnated
with Dow Corning 997 Varnish, Sylkyd enameled magnet
wire and other silicone insulating components are bonded
into moisture resistant insulation systems having high
dielectric strength, maximum reliability over a wide
range of temperatures and environmental conditions.
Write for new, illustrated brochure.

AiResearch miniature motor combines CIRCLE 104 READER’S SERVICE CARD
Sylkyd wire and silicone varnish.

SILICONE-GLASS LAMINATES
RESIST CONTINUOUS 250 C HEAT

Laminates made of glass cloth bonded with
Dow Corning silicone resins provide heat-
stable structural and insulating materials . ..
withstand soldering heat during assembly of
electronic equipment . . . resist continuous
exposure to temperatures up to 250 C. Sili-
cone-glass laminates resist moisture, arcing,
corona. They are lightweight, strong, rigid

. supplied in many shapes and forms by
leading laminators.

CIRCLE 105 READER’S SERVICE CARD

Shallcross Manufacturing rotary switch decks.

—— I $#IIDED SIS G DT IS D S G ;A MR AL s S G S S e GMGE GIEIND SEIEEE  SEEN TN D e

SILASTIC ENCAPSULATION
ABSORBS VIBRATION, SHOCK

Sensitive electronic parts withstand vibra-
tion and shock longer when encapsulated
with Silastic®, the Dow Corning silicone rub-
ber. That’s because Silastic retains all its
superior properties on aging. Silastic has
low moisture absorption, stays resilient over
a wide temperature range . . . is easy to
apply. Available in many forms, including
molded parts, extrusions, tapes, sheets and
pastes.

1.

CIRCLE 106 READER'S SERVICE CARD

Electronic tube encapsulated with Silastic.
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and other chemically reactive ma-
terials.

Potted motor was dried free of
moisturc and pyrolyzed above 600
F to develop heat propertics. Con-
ducting parts of the motor were
made of silver. Expcrimental
graphite bearings were used al
though the insulated conductors
could be handled in a conventional
manncr for winding.

Engincers indicated that the ma-
terial might be brittle although
it was strong and had excellent in-
sulating propertics. They said thev
had not tried potting electronic cir-
cuits in the new material and, con-
sequently, were not now sure of its
dimensional ~ stabilitv,  dielectric
constant and r-f propertics as re-
lated to electronics.

Major ncar-future application
seems to be in special rotating ma-
chinery for high-temperature appli-
cations, such as nuclcar reactors
and missile control systems.

Air Force Using
Time-Share Link

“NVE'RE ALL HEPPED UP about it.”’

That’s the way an Air TForce
development engineer described
rcactions to the time-division data-
link developed to carry orders from
Sage’s FSQ-7 computer to the air-
craft that cxecute the orders.

The data-link, comprising a
ground hasced svstem  designated
AN/GKA-5 plus airbornc receiv-
ers, sends out messages which con-
vey complete instructions or sets of
instructions to the pilot of an air-
craft. The messages are addressed
to specific craft, permitting the
Sage svstem to concentrate its effort
where needed. By contrast, an au-
tomaticallv. commutating svstem
would sequence through all ad-
dresses, touch base with each onc
once a cycle, without provision for
varying degrees of need.

Additionally, there is no theoret-
ical limit on the number of
“channels”—addresses—that  the
system can handle. ‘The only
practical limitation is the frequency
with which any addressee must be
contacted under worst-casc condi-
tions.

The solid-state AN/GKA-5 em-
ploys some 7,200 transistors and

12

WASHINGTON OUTLOOK

THE FEDERAL COMMUNICATIONS COMMISSION is now being pressured
from a new direction.

Federal courts, from the Supreme Court on down, are beginning
to make things rough for the Commission. The courts are reacting
to charges of improper relations between FCC members and interests
they are supposed to regulate.

Latest examples: (1) Supreme Court’s action, telling a lower court
to reconsider FCC decisions moving vhf television channels out of
Springfield, Ill. and Peoria, I1l. and (2) FCC’s award of a contested
tv channel in Orlando, Flas Testimony before Congressional investi-
gators indicated the Springfield and Orlando cases had been discussed
with members of the Commission outside regular hearings.

The Court’s action may mean reexamination of a handful of other
channel shifts FCC made at the same time.

For vears, the courts regularly turned down requests to upset FCC
decisions. This gave the Commission leeway to function as a body of
experts in the field of broadcasting and communications regulation.

The courts have not vet directly challenged the Commission’s expert
status. 'The cases which have gone against FCC all involve possible
improper outside pressures that guided a decision.

By looking over the Commission’s shoulder this way, the courts have,
in eftect, told the Commission this: Either act expertly and independ-
ently or face more and more second-guessing of your decisions by the
courts.

This pressure could help turn the tide in one important area of
I'CC’s work: The question of giving FCC authority to regulate the
broadcasting networks. FCC can already move in this area indirectly,
through its authority over individual stations.

® The Electronic Industries Assn. and other defense producer
spokesmen are up in arms over the Pentagon’s upcoming changes
in military procurement regulations dealing with allowable costs
on defense contracts. The new rules are out by Jan. 1.

The controversy revolves primarily around two provisions:
The new listing of allowable costs will apply both to cost-
reimbursement type contracts and to fixed-price contracts in
which costs arc a factor in negotiations (price-redetermination
contracts).

At present, fixed-price contracts arc not generally subject to
allowable cost review. Industry men charge it would be unfair
for military procurement officials to audit itemized contract
costs after negotiation of a fixed-price contract.

Also, industry men say all costs on defense contracts should
be charged to the government. The Pentagon says no, but has
already made some concessions.

The Pentagon will now allow as reimbursable costs exccutive
bonuses and other special employee compensation relating to
profits, training and education costs. At present, there are no
fixed rules on these, but such costs are generally not allowed.

November 7, 1958 — ELECTRONICS engineering issue



AMPLIFY MICROVOLTS

WlTH STAB”.ITY measure strain, temperature,

other phenomena, to 0.1%

with a KIN TEL DC amplifier

I

i

NEW...TRUE DIFFERENTIAL
DC AMPLIFIERS ELIMINATE GROUND LOOP
PROBLEMS...RESCUE MICROVOLT
SIGNALS FROM VOLTS OF NOISE

160 db DC, 120 db 60 cycle common mode rejection with
balanced or unbalanced input @8 Input completely isolated
from output B Input and output differential and floating
B 5 microvolt stability for thousands of hours m 0.05% line-
arity, 0.1% gain stability m Gain of 10 to 1000 in five steps &
>S5 megohms input, <2 ohms output impedance m 10 volt at
10 ma output B 120 cycle bandwidth ® Integral power supply

Ideal for thermocouple amplification, the Model 114A differ-
ential DC amplifier eliminates ground loops; allows the use
of a common transducer power supply; drives grounded, un-
grounded or balanced loads; permits longer cable runs; and
can be used inverting or non-inverting. The 114A can be
mounted in either single amplifier cabinets or six amplifier
19” rack adapter modules. Price: 114A — $775; six ampli-
fier module — $200; single amplifier cabinet — $125.

WIDEBAND, SINGLE ENDED
DC AMPLIFIERS AMPLIFY DATA SIGNALS
FROM DC TO 40 KC
WITH 2 MICROVOLT STABILITY

+2 microvolt stability m <5 microvolt noise m 40 kc band-
width m 100 KQ input, <1 ohm output impedance m Gain of
20 to 1000 in ten steps with continuous 1 to 2 times variation
of each step m =45 V, =40 ma output m 1.0% gain accuracy
® 0.1% gain stability and linearity m Integral power supply

Millions of cumulative hours of operation have proved KIN
TEL Model 111 series DC amplifiers to be the basic compo-
nent for all data transmission, allowing simple, reliable
measurement of strain, temperature and other phenomena.
DC instrumentation systems — with their inherently greater
accuracy, simplicity, and reliability than AC or carrier sys-
tems — are made entirely practical by the excellent dynamic
performance, stability, and accuracy of KIN TEL DC ampli-
fiers. Price: 111BF-$575; six amplifier module—$200; single
amplifier cabinet — $125.

5725 Kearny Villa Road, San Diego 11, California

ELECTRONICS engineering issue — November 7, 1958

A Division of Cohu Electronics Inc.
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9,500 diodes, uses clectron tubes
onlv in the transmitter and receiver.
It needs 1.6 kw of power for digital
data gear and 3 kw for transmitter
and receiver power.

Basic requirement of the data-
link is to take Sage tactical data
and reconvert the data to an air
message, Airborne equipment re-
ceives and translates the message,
and displavs the mstructions for
the pilot. Each FSQ-7 feeds a
group of GKA-5's, and cach of
these data-link centrals transmits to
a scorc or more manucd or un-
manned aircraft in its subsector.

Every GKA-5 receives each mes-
sage from the Sage. but onlv the
one controlling the affected sub-
sector acts on it. Similarlv all the
planes in the subsector receive
the ground-to-air message, but only
the addressee planc interprets and
displays the message for its pilot.

The ground transmitter is a
uhf set which modulates a carrier in
binarv.code by conventional fre-
quencv-shift kev techuniques. The
carrier could, ELEcTRONICS learncd,
simultaneouslv be voice-modulated
to 30 percent without loss of any
digital intelligence.

Land lines from the Sage cen-
tral to data-link transmission points
are supplied bv Western Electric’s
digital data service. The FSQ-7
computer works into a digital data
transmitter supplied by WE which
takes the computer data and breaks
it up for transmission over twinned
land lines as a sinusoidal signal.
Digital data receivers at the end of
the land lines recombine the signal
and present it to the GKA-5 data
multiplexer. The multiplexer sclects
the messages addressed to it, cdits
out anvthing the aircraft docsn’t
need, and prepares the ground-to-
air message which is then sent out
to the craft.

The rate at which these messages
arc received, processed and retrans-
mitted is among the manv system
charactenstics still classihed. It is
known, however, that cach GKA-S
can keep messages going to all
planes in an Air Force squadron
as fast as the pilots could possibly
act on them.

The USAF svstem is compatible
with Navy’s USC-2 time-division
data-tink, to be used on the Triton
(ELEcTRONICS, p 20, Scpt. 19).
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MILITARY ELECTRONICS

® Radio transmitter in Vanguard
I has been operating 7% months.
Hoftman Elcctronics, producer of
the silicon solar cells, says the solar
cnergv converter has a lif¢ expect-
ancv of up to 10,000 vears. Cells
consist of thin wafers of highlv
purified silicon diffused with mi-
nute quantities of arsenic and
boron. Sputnik III, launched May
15, also uses solar cells and is still
transmitting.

® X-15 will use liquid nitrogen,
contamed at approximately —300
F, to cool and pressurize electronic
equipment and to make environ-
mental atmosphere inert. The ni-
trogen will be applied as liquid,
sprav and gas to mect its various
requirements. T'o ensure a constant
flow to needed areas, pressurized
helium will be used to expel the
nitrogen.

e First U.S. attempt to use a

space vehicle as a ground communi-
cations relav station was success-
fullv carried out with the second
lunar probe vehicle, USAF baltistic
missile chief Maj. Gen. Bernard A.
Schriever has revealed.

Tracking stations at Cape Canav-
eral, Manchester, England, and
Hawaii were in communication
with each other via the radio re-
peater station situated in the lunar
vehicle,

e Test ringe for the X-15. cost-
g $3 million, will be completed
by Jan. 1. Located in Nevada, the
range consists of radar, telemeter-
ing, data-handling and special com-
munications equipment. Construc-
tion of the range and development
of special electronic equipment by
Electronic Engineering Co. was un-
der the supervision of the Air Force.
The range will be operated bv the
National Aeronautics and Space
Administration.

Small model of salime water conversion plant can produce 500 to 1,000 gals. per

day us . ..

Circuits Run Water Desalter

Erecrronic pEVICES control liquid
level and monitor conductivity in
new salt-water conversion plant at
restaurant on New York State
Thruway, in Junius Ponds, N. Y.
Desaltcr, built by Ionics, Inc,

November 7, 1958 — ELECTRONICS engineering issue

of Cambridge, Mass., for

New

York State Thruwav Authority, re-
moves approximately 200 pounds
of undesirable salts and other dis-
solved solids each day from 12,000
gallons of brackish well water to



The Hughes silicon capacitor is a new kind of device whose full
impact upon semi¢onductor elecironics has yet to be determined.
Most certainly, the silicon capacitor uncovers an entire realm of
possibilities. Desirable equipment not now existing can be made
for the first time. And, in every instance, bonus benefits of reduced
size and weight plus greater simplicity result.

Our brochure, *“The Hughes Silicon Capacitor,”
discusses this series and many of its applications
in detail. For your copy, please write:

Hughes Products, Marketing Department,
International Airport Station, Los Angeles 45, Calif.

1
Creating a new world with ELECTRONIICS

ELECTRONICS engineering issue — November 7, 1958

Some Suggested Applications:

Non-Mechanical Tuning: The effect upon tuned circuit design is
tremendous. Hughes silicon capacitors replace bulky air con-
densors and permit remote-control tuning at the end of a long
wire. With these capacitors, instantaneous and non-mechanical
“'signal seeking'' features can be designed into tuned circuits.

Automatic Frequency Controls: Here the silicon capacitors re-
place a reactance tube. Output voltage from the discriminator
varies the voltage on the silicon capacitor —hence, the local-
oscillator frequency—to correct for any frequency drift.

Dielectric Amplifiers: Operation is based on the amplitude mod-
ulation of a high-frequency carrier source by a Hughes silicon
capacitor, and on the subsequent demodulation and filtering at
the output.

Also: Pulse Circuits, Frequency Modulation, RC Oscillators,
Modulators, Electronically Controlled Filters.

HUGHES PRODUCTS

© 1958, Hughes Aircraft Company
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produce potable water for &l
phascs of restaurant operations.

Most extensive use of the equip-
ment is in arid regions of the Mid-
dle East.

Heart of water demincralizer is
electric membrane stack, which
takes advantage of the fact that
salt and mineral molecules in so-
lution scparate into electrically
charged particles.

A bridge-tvpe controller moni-
tors conductivity of water and con-
trols discharge of batch at preset
level of salinity.

Controller consists of two basic
circuits: a Wheatstone bridge with
an electron-ray tubc as balance in-
dicator, and a sclf-contained vac-
uum tube relay whicli operates on
the unbalance of the Wheatstonc
bridge.

When conductance of water
reaches value corresponding to dial
setting, relay actuates motor-oper-
ated valve, allowing demineralized
product to go to storage.

For liquid level control in filling
and emptving batch tank and re-
cycling water until demineralized,
two stainless stecl probes send sig-
nal to a switch with built-in relay
circnit  which opens and closcs
motor-operated valve. Holding cir-
cuit overrides intermediate  con-
tacts on steel probes.

Selective Tones
Signal Aircraft

DEVELOPMENT in aviation slated
for this Winter is the installation
of equipment to provide sclective
calling between ground stations and
in-flight aircraft.

The new system will be used to
alert planes on an individual basis
to messages intended for them.
Manufacturers of the cquipment,
Motorola Inc., say it will reduce
crew fatigne caused by constant
monitoring of message channcls.

Under the new svstem, a light or
chime will notify the crew that a
transmission intended for them is
ready, in much the same way a ring-
ing telephone shows someonc is “on
the line.” This is done by transmit-
ting tone codes for the particular
aircraft from the ground station. A
decoder In the aireraft is receptive
only to its own tonc pattern.
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e Sanborn  Co.

over-the-counter market.

officers and employees.
® Nuclear - Chicago,

vatelv  places

Co., Milwaukec.

undcr the plan.

manufac-
turer of nuclear instruments, pri-
$600,000 of 5%
percent notes due Feb. 1, 1971.
Placement was made with an insti-
tutional investor through Locwi &

® Westinghouse Electric regis-
ters $10 million of participations
in its employec savings plan with
the SEC. At same time it also reg-
istered 149,254 sharcs of its com-
mon stock which mav be purchased

e General Acro & Electronics
publicly offers 500,000 sharcs of

FINANCIAL ROUNDUP

of Waltham,
Mass., manufacturer of electronic
mstruments for medical and indus-
trial uscs, issucd 118,530 shares of
common at $16 per share last
month. On day stock was offered
for salc price rose to $26 on the
Previ-
ously, all common stock in the 41-
year-old firm had been held by

common stock at $2.25 per share.
Proceeds from sale of 400,000
shares will be used to acquire stock
of National Missile & Electronics
of Van Nuys, Calif., and for addi-
tional working capital and other
corporate purposes. National Mis-
sile concentrates activities in de-
velopment and consulting field, but
General Acro plans to sct up man-
ufacturing facilities in the southern
California arca. It expects to make
collision scanners, transducers and
potentiometers. Willis E. Burnside
of New York Citv is the under-
writer.

e Seeburg Corp., Chicago, I,
obtains $3,150,000 loan due in
1963 at S percent from First Na-
tional Bank of Chicago. Seeburg
produces  coin-opcrated  phono-

_graphs,” missile components, fac-

simile equipment and other elec-
tronic products. Proceeds will be
used to retire $1,250,000 of 6-per-
cent senior debenturts, due in
1961, and $1,037,500 of 6-percent
juntor subordinatcd notes, duc in

1962.

The special calling cquipment
will be installed in commercial jet
airliners for Pan American and
Amecrican Airlines by early 1959.

Japanese Radio

All-transistorized  fan/a-m  portable
radio made by Sony Corp. of Tokvo
uses 15 transistors, operates on four
standard  flashlight batteries, weighs
51 1b

Transistors Score
At Business Show

Businessnen from all over the
country werc introduced to the
transistor at the National Business
Show in New York’s Coliseum last
month.

The semiconductor devices were
not themselves displaved among
any of the products on exhibit at
this 15th annual show of business-
office cquipment. But a visitor who
stopped at a booth featuring elee-
tronic products soon found himself
listening to a sales talk on the
virtues of transistorization.

Transistor promotion was parti-
cularly noticeable among manu-
facturers  cxhibiting  computers,
Intercommunication systems, dicta-
ting machines and message trans-
mission equipment.

One manufacturer told Erec-
TrRONICS that the particular virtue
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CLEVITE '‘BRUSH’
Flux-Responsive

Magnetic Heads

REDUCED BUFFER STORAGE EQUIPMENT, FASTER DATA
ACCESS, EARLIER RELEASE OF MAIN COMPUTER

Clevite “Brush” Flux-Responsive Heads respond to the magnitude of signal
flux instead of the rate of flux change. Output of flux heads is independent of
tape or drum speed and, therefore, independent of frequency or pulse repetition
rate. The signal reproduced by the flux-responsive head is an accurate facsimile
of the recorded flux pattern and of the original recorded information.

The output of a computer, recorded at high speed, can be played back later at
much slower speeds with a flux-responsive head to exactly match the relatively
slow processing rate of typewriters, card punching machines and other output
devices. Clevite Flux-Responsive Heads can also operate in the conventional
manner. This permits one head to search recorded data at high speed, locate it,and
then be switched to flux-responsive operation for operating of output devices.

Special flux-responsive heads have been developed by Clevite to meet specific
customer applications. They are now commercially available in 1 to 32 channel
form in a variety of mechanical configurations. These designs, slightly modi-
fied, may fit your present requirements. One of our specialists will be pleased
to discuss your application by detailed correspondence or personal visit. Write:
Product Manager, Magnetic Heads, Clevite Electronic Components, 3311
Perkins Avenue, Cleveland 14, Ohio.

WAVE LENGTH RESPONSE
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WAVE LENGTH IN INCHES

Clevite 'Brush’ Flux-Responsive Heads for low speed or statle read-
out of digital information e reproduction of high fregquency analog
recording at low tape speeds » extended-period process control e
reproduction of low frequency recording e measurement of low angu-~
far or low linear velocities and recorded translents ¢ position control

CLEVITE DIVISION OF MAGNETIC HEADS
P TRANSDUCERS
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of transistorization to him was its
salability. Improved tonc quality
was attributed by some dictating
machine and intercom makers to
usc of solid-state devices.

Philco had a private show with
its large-scale all-transistorized com-
puter, the Transac S-2000.

One manufacturer offcred a sys-
tem for transmitting communica-
tions in longhand over telcphone
wires. Units used for sending and
receiving messages arc the size of
a small adding machine, or smaller.
Use of transistors made the small
size possible, said the Electrowriter
division of Comptomcter Corp.

Ham Network
Lists Lectures

FarLr series of technical symposi-
ums for mcembers of the First
Amy’s  Militarv  Affiliate  Radio
System has been aunounced by
technical director S. E. Piller.

The MARS network is com-
posed of radio amateurs who partici-
pate in instruction courses by ham
radio each Wednesday at 9 p.m.
EST at 4,030 ke upper sideband.
All hams are invited to listen in
even though they are not members
of the MARS organization.

The November talks scheduled
are: “Application of Transistors in
SSB  Equipment”, “Ionospheric
Storms and Their Effcet on Radio”;
“The Enginc Scopc”, “Compatible
Single Sideband”.

December’s lectures will be on:
“International Radio Communica-
tion Systems”, “F-M  Multiplex
Stereo Svstem”, “VIHF Radio Pro-
pagation”.

New England to
Exhibit Products

BostoN—Manv new products will
be exhibited and several original
papers will be delivered Nov. 19-20
at the annual NEREM show here.

The Northeast Electronics Re-
search and Engincering Mecting
will take place in Mechanics Hall.

There will be more than 200 ex-
hibitors.  Technical scssions will
cover computers, components, tech-
niques, circuits, reliability and test-
ing, electron devices and informa-
tion theory.

Show’s theme is “Today’s Elec-
tronic Developments — Tools  for
Tomorrow.” A session on inven-
tions and patents will approach the
subject from inventors’, commercial
and legal viewpoints.

Pioneer I's Payload

MLOMETEOR!TE ELECTRONKS
ARCRY AMPLIFIER a2
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TV BATTERY
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SUE LAPFIER OSCILIATOR CHANNELS 245
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SOUIE EATTERY FALK

BATTERY FREK

MAGHE TOMET £ ELECTRONNS
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BUE LCACOIER
OSCIeLATOE,
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RMPLIFIER
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Here are inside details of Pioueer I instrmnentation package Air Force sent aloft in
lunar probe project directed by Space Technology Labs. Glass fiber chamber sur-

rounds payload’s 22 items
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MEETINGS AHEAD

Nov. 6-7: Nuclear Science Meeting,
Sth Annual, PGNS of IRE, Villa
Motel, San Mateo, Calif.

Nov. 10-12: Physics and Medicine of
the Atmosphere and Space, USAF
School of Medicine, Hilton Hotel,
San Antonio, Tex.

Nov. 17-20: Magnetism and Magnetic
Materials, AIEE, APS, IRE, ONR,
Sheraton Hotel, Philadelphia.

Nov. 17-20: Weather Radar Conf,,
Univ. of Miami, Miami Beach, Fla.

Nov. 19-20: Northcast Electronics Re-
search and Eng. Meeting, NEREM,
IRE, Mechanics Hall, Boston.

Nov. 19-21: Electrical Techniques in
Medicine and Biology, AIEE, ISA,
PGME of IRE, Nicollet Hotel,
Minneapolis.

Dec. 2-4: Reliable Electrical Connec-
tions, EIA, Statler-Ililton Hotel,
Dallas.

Dec. 3-5: Global Communications,
AIEE, PGCS of IRE, Colonial Inn-
Desert Ranch, St. Petershurg, Fla.

Dec. 3-5: Eastern Joint Computer
Conf., AIEE, ACM, IRE, Bellevue-
Stratford Ilotel, Philadelphia.

Dec. 4-5: Vehicular Communications,
Annual Meeting, PGVC of IRE,
Ilotel Sherman, Chicago.

Dec. 9-11: Mid-America Electronics
Convention, MAECON, Municipal
Auditorium, Kansas City, Mo.

Jan. 12.14: Reliability and Quality
Control, PGRQC of IRE, ASQC,
EIA, Bellevue-Stratford Ilotel, Phila.

Jan. 29-30: Long-Distance Transmis-
sion By Waveguides, Institution of
Electrical Engineers, London, Eng.

Feb. 12-13: Transistor & Solid-State
Circuit Conf., AIEE, PGCT of IRE,
Univ. of Pennsylvania, Philadelphia.

Mar. 3-5: Western Joint Computer
Conf., AIEE, ACM, IRE, Fairmont
Hotel, San Francisco.

Mar. 23-26: Institute of Radio Engi-
neers, IRE National Convention,
Coliseum & Waldorf-Astoria Hotel,
New York City.

Mar. 26: Quality Control Clinic, 15th
Annual, ASQC, Univ. of Rochester,
Rochester, N. Y.

Apr. 5-10: 1959 Nuclear Congress,
sponsored by over 25 major engi-
neering and scientific societies, Public
Auditorium, Cleveland.
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Here Mr. Harpole and Mr. Coan check out
the Radar ‘Systems Tester recently developed
by General Mills. Borth men are Registered
Professional Engineers, Each has an impres-
sive record of achievement in his special fields.
Coon and Harpole—two mare of the mamy
mood reasons our customers say, ‘“At General
Mills, we get results.”

r Development Engineering—meet two men who get results

Hunting ducks or developing military systems
...teamwork pays off

Sighting his bird is Ken Coon, manager of the Guidance and Navigation
Laboratory at the Mechanical Division of General Mills. The second nimrod is
Murray Harpole, manager of our Communications and Control Laboratory,

In a duck pass, these engineers cooperate to bring home the bag limit. At the
plant, they cooperate to transform ideas into reality.

Their engineering groups work independently, each with clearly designed
areas of responsibility but each recognizing an essential interdepéndence.

This broad, overall awareness of “target” and the cooperative method of
achieving it are the plus capabilities which enable General Mills to produce
military systems and sub-systems to the strictest specifications—in the shortest
possible time.

NEW BOOKLET RIGHT OFF THE PRESS tells and shows the many ways we
serve industry and the mbitary. Write for your copy. Address Dept. EL-11

General

MECHANICAL DIVISION (pwéire

1620 Central Avenue. Minneapolis 13, Minnesota

To wilder worlds through intensive research « creative engineering * precision manufacturing
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Automatic range
Just apply the probe and

3 Y ¥
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and polarity selection.
read voltage directly!

Digital Voltmeter, 3825

¢

SAMPLING k]
AUTOMATIC SENE
D DIGITAL VOLTMETER ¥
MODEL 4054

HEWLETT PACKARD
PALO ALTO T CAUIFORNIA

CALIBRATE RANGE

RANGE SWITCH TO AUTO .
o NT. STD AUTOMATIC

. L
O l;' HOLD \‘i, @
1 +712v

MANUAL STEP

ELECTRONICS engineering issue — November 7, 1958

@ 405AR DC DIGITAL VOLTMETER
is a completely new instrument providing,
literally, “touch-and-read” voltage meas-
urements between 1 and 1,000 volts. Range,
even polarity, are automatically selected.
Readout is in-line, in bright, steady nu-
merals.

New, novel circuitry provides a stability of
readings virtually eliminating jitter in the
last digit. This reduces operator fatigue
and avoids uncertainty.

Special features include a floating input,
electronic .analog-to-digital conversion,
digital recorder output and front-panel
“hold” control permitting manual posi-
tioning of decimal. Voltage sampling rate
is variable from 1 reading every 5 seconds
to 5 per second; or can be controlled ex-
ternally by a 20 v positive pulse.

BRIEF SPECIFICATIONS

Range: 0.001 to 999 v dc; 4 ranges.

Presentation: 3 significant figures, polarity
indicator

Accuracy: +0.2% full scale =1 count

Ranging time: Y5 sec to 2 sec

Input impedance: 11 megohms to dc, all ranges
Response time:  Less than 1 sec

AC rejection: 3 db at 0.7 cps; min. 50 db at 60 cps
Price: $825.00

HEWLETT-PACKARD COMPANY

5024A PAGE MILL ROAD - PALO ALTO, CALIFORNIA, US.A,
CABLE ""HEWPACK' + DAVENPORT 5-4451
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

Data subject to change without notice. Price f.o.b. factory.
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Newest

HONEYWELL MINIATURE RATE GYROS

Model M-1
shown actuol size

DESCRIPTIVE DATA

FULL SCALE RANGE: to 400 degrees per second'
THRESHOLD-RESOLUTION: 0.005 degrees per second
LINEARITY: 0.1 % to 2 % depending on range
DAMPING: 2 to 1 {or better)

TEMPERATURE RANGE: — 65 to +200 and +250°F
SHOCK AND ACCELERATION: 100 G

VIBRATION: 20 G to 2000 cps

PICKOFF: Variable Reluctance type providing infinite

resolution and high signal-to-noise ratio

MOTOR EXCITATION: 26 volts, 400 c¢ps (standard)
2 phase and 3 phase

SIZE: 1”7 diameter, 2% " long

WEIGHT: 4.5 ounces

22
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Typical M Series Gyro undergoes 20 G Llinear Vibra-
tion Test with no deterioration of perfofmance.

Sensitive enough to detect 0.005° per second

Honeywell’s newest miniature rate gyros, Type M Series,
are rugged enough to withstand repeated shocks and linear ac-
celerations up to 100 G yet sensitive enough to detect turn rates
of only 0.005 degrees per second. A damping ratio variation of
2 to 1 or better is maintained without heaters by a unique fluid
damped, temperature compensated system that assures reliable
operation over the entire operating temperature range.

Type M Series Gyros are specifically designed for autopilot
damping, radar antenna stabilization and fire control applications.
Their small size, high performance and ruggedness suit them
particularly for high performance military aircraft and guided
missile applications. Write for Bulletin M to Minneapolis-Honey-
well, Boston Division, Dept. 7, 40 Life Street, Boston 35, Mass.

Honeywell
H | Mitary Pediats. Group
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A MISSILE AND TELEVISION INDUSTRY FIRST. Lockheed-developed, miniaturized TV cameras, designed for both
government and commercial use. Ordy 6 inches lang and 2V4 .inches in dianmeter. tiny canieras extend man’s vision into the
unexplored. Unmanned lunar probes to the far side of the moon; lunar landings; mounitoring iateriors of manned spacecraft and
remote TV coverage of on-the-spot happenings on a scope never before possible are some of the uses foreseen for the cameras.

ELECTRONIC
ENGINEERS AND
SCIENTISTS

Lockheed Missile Systems Division is systems manager for such
major, long-range programs as the Navy Polaris IRBM, Earth
Satellite, Army Kingfisher. Air Force X-7 and Q-5 ramjet vehicles,
and other important research and development programs.

Responsible positions for high-level, experienced personnel

are available in research and development, in our project
organizations, and in manufacturing.

Particular areas of interest include microwave, telemetry, radar,
guidance, solid state. reliability. data processing. instrumentation,
servomechanisms. flight controls, circuit design and systems
analysis, test, infrared, and optics.

It you hold a degree and are experienced in one of the above fields,
we invite your inquiry. Please write to Research and Development
Staff, Dept. 2211, 962 W. El Camino Real, Sunnyvale, California.

Lockheed

MISSILE SYSTEMS DIVISION

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, VANDENBERG AFB, CALIFORNIA
CAPE CANAVERAL, FLORIDA + ALAMOGORDO, NEW MEXICO
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INSTRUMENT CORPOARTION
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CONDENSED
PERFORMANCE DATA

Trimmed drift rate:
0.1°/hr. rms
0.3°/hr. max.

Mass unbalance:
5.0%hr./g

Anisoelastic constant:
0.025°/hr./g? rms
Maximum command turning rate:
over 20°/sec.

Dimensions:
2" dia., 4" long

REAC Anolog
Computers

CIRCLE 16

INSTRUMENT CORPORRTION
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IN NEWEST DESIGN 20 IG INTEGRATING GYROS

Representing a major breakthrough by Reeves’ gyro research laboratories,
these advanced instruments show a small fraction of the drift rate hitherto
considered low for high-performance units in this class.

Other characteristics are also outstanding, including extremely low aniso-
elastic constant and high command turning rate.

Of equal importance is the fact that these instruments measure up in
every way to well-known Reeves standards of precision, ruggedness and
RELIABILITY in regular production models. They are now available, and we
invite your inquiries for detailed information.

Other Reeves Gyros and Accelerometers meeting equally exacting standards for per-
formance and reliability include a comprehensive series of 10 IG, 20 IG and HIG 5
Integrating Gyros; 20 PIG Pendulous Integrating Gyros and 10A and 20A Linear
Accelerometers. Technical information on request.

REEVES INSTRUMENT CORPORATION
A Subsidiary of Dynamics Corporotion of Americo
Roosevelt Field, Garden City, New York

Precision
Resolvers ond
| Phose Shifters

Y Servo
Mechanico!
Parts
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Eimac Announces...
Six New Ceramic Reflex Kilystrons

Two important frequency ranges in the C, X and K bands
are now covered by Eimac ceramic reflex klystrons.
Eimac's advanced stacked ceramic design gives these
tubes exceptional ruggedness and frequency stability.

The four new tubes of the 1K20 series cover 8500 to
11,700 Mc. at power levels to 50 milliwatts. These tubes
are specifically designed for use in the severe vibration
and temperature environment of air-borne and missile
radar systems. They will withstand vibration levels of 15G
in any reference plane with less than 100 kilocycle fre-
quency deviation. Rated for use at any altitude, the TK20
series tubes are conservatively rated at 4250°C seal tem-
perature, A new non-confacting, non-microphonic tuner
permits noise-free tuning of the tubes through their com-
plete ranges. Low beam voltage requirement and simple

For further information request a copy. of the brochure
“A New Line of Eimac Reflex Klystrons®'

FORNIA

S AN CARLOS,

Cable Address: EIMAC, SAN CARLOS

Swm 7(/;45 for ceramic reflex klystrons

C ALI

1K20 Series X and ¥ Band Klystron (left)
1K125C Series C Band Kiystron (right)

radiation cooling minimize the weight and complexity of
associated equipment.

Two new C-band tubes comprising the 1K125 series cover
3700 to 5000 Mc. Power levels up to 2 watts make these
tubes ideal for reliable broadband point-to-point com-
munication. Tuning by dielectric slug rather than variable
RF gap avoids sensitivity to shock and vibration. Integral-
finned cooler and higher operating temperature ratings
minimize cooling requirements.

Eimac know-how in the field of ceramic-metal tube design
now brings compactness, ruggedness, high performance
and reliability to these important microwave frequencies.

GENERAL CHARACTERISTICS

Power Qutput Reflector

Type Freq. Range Mc. Beam Voltage Range Voltage

1K125CA . 3700-4400 1000 vdc 1.5t02.0W 0 to ——500 Vdc
1K125CB . 4400-5000 1000 Vdc 20t02.3W 0 to —500 Vdc
1K20XS 8500-9300 300 vdc 25 to 50 mW 0 to —250 Vdc
1K20XK 9200-10,000 300 vde 25 to 50 mW 0 to —250 Vdc
1K20XD 10,000-10,800 300 Vdc 25 to 50 mW 0 to -—250 Vdc
1K20KA 10,700-11,700 300 Vde 25 to 50 mW 0 to —250 Vdc
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or coaxially connected elements

TYPE 250-A FREQUENCY RANGE 500 kc to 250 mc

The RX Meter Type 250-A is a completely engineered measur-
ing instrument including a broa([ band RF oscillator, RF
bndge and null detector. The parallel resistance and parallel
capacitance or inductance of the unknown is indicated on
precise, easily-read dials. Components such as resistors, capa-
citors or coils, are connected across two unbalanced binding
post connections on top of the instrument. The Co-ax Adapter
Type 515-A, shown above, replaces the binding posts in a
few seconds with a Type N Connector for measurement of
coaxially connected devices. No corrections are necessary over
the entire frequency range for most measurements.

In ma

The RX Meter measures the characteristic impedance,
attenvation and propagation velocity of RG-58/U Cable.

RX Meter combines all necessary
RF Bridge Test functions

Completely self contained. .. quick, easy
broad band measurements, on components

QUTER CENTER CENTERING 50 OHM
LY CONDUCTOR CORDUCTOR GUIDE TERMINATION

ADAPTER WRENCH  MOUNTING
PLATE ws

o

Co-ax Adapter Kit Type 515-A adapts RX Meter
for coaxial connections,

T ——

Dynamic measurement of a junclion transistor under con-
ditions of variable bias and applied RF. Similar procedures
can be used with vacuum tubes.

The RX Meter provides a simple, accurate means of measuring,
independently, the RF resistance and reactance of a wide
variety of materials, components and circuits. It is also useful
Eing other types of measurement.

Dy namic measurements of the parameters of transistors and
vacuum tubes can be made. D.C. current up to 50 ma can flow
through the bridge terminals permitting simple direct biasing
of the unknown element. By a simple procec{
age across the unknown can also be varied, permitting meas-
urement of input and output impedance unJ
of conditions.

ure, the RF volt-

er a wide variety

Cable characteristics can be measured on the RX Meter
using a very short cable sample. A simple measurement will

SPECIFICATIONS yield the characteristic impedance, attenuation and propaga-
FREQUENCY RANGE: 500 KC fo 250 MC in eight ranges tion constant. l? the use of a balun the same characteristics
FREQUENCY ACCURACY: =1%,. can be measured for balanced cables.

RESISTANCE RANGE (Rp): 15 to 100,000 ohms.

CAPACITANCE RANGE (Cp): —100 mmf to +20 mmf
(may be extended).

INDUCTANCE RANGE (Lp): 0.001 uh to 100 mh.

TEST VOLTAGE: O volts D.C. (Up to 50 ma may be passed through unknown
terminals). 0.1-0.5 volts R.F. (may be conveniently reduced to 20 mv).

POWER REQUIREMENTS: 105-125 volts, 50/60 cps, 60 watts (internally
regulated).

CIRCLE 18 READERS SERVICE CARD

Type 250-A Price: $1320.00 F.O.B. Boonton, N_J.
Type 515-A  Price: $35.00 F.O.B. Boonton, N.J.

BOONTO ADIO
BOONTON-NJ- U-S-A- W
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BOOST PRODUCT EFFICIENCY
anwd SALES APPEAL...

Sturdy little Stackpole Slide Switches provide almost any desired

switching arrangement at rock-bottom cost. Features include %5, 1 and

3 ampere 125 volt ratings in U.L. Inspected types; 1 to 3 pole types

with up to 4 positions; momentary or maintained contact designs; lug,

printed wiring or wire-wrap terminals; and many special types such as

plunger-operated spring return, 4-gang SP-DT, and many more.
WRITE FOR SLIDE SWITCH BULLETIN RC-11D to:

Electronic Components Division, STACKPOLE CARBON CO., St. Marys, Pa.

... WITH 13
Standard
g LOW COST SLIDE

;  TYPES SWITCHES

... the most complete line

DP-DT, 3 ampere DP-DT, 0.5 amp, 4-Position SP-DT, 4-gang
Type §5-33 Spring-return Type $S-S Type $5-18 Type $5-21 2

SP-DT, 3 ampere SP-DT, 3 amp, 3-Position, 3 ampere $P-ST, Pushbutton SP-DT, 1 ampere
Type §5-26-1 Spring-return Type $5-9 Type $5-31 Type $5-15 Type $5-32

SP-DT, 3 amp, DP-DT, 0.5 ampere 3 Pole-Double Throw 3-Position, 0.5 ampere
Spring-refurn Type §5-27 Type $5-50 Type 55-8 : Type §5-16

Coldite 70-4-® fixed composition resistors . Snap and Slide Switches . Ceramag® ferromagnetic cores . Variable composition
resistors Ceramagnet® ceramic magnets . Fixed composition capacitors . Iron cores . Brushes for all rotating electrical
equipment . Electrical contacts . Hundreds of related carbon, graphite and metal powder products.
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Re-Cycling Timers
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Timers for Automatic Control
...Standard or Special?

You’'ll get quick deliveries
from Industrial Timer

If slow deliveries of timers have been delaying you in your
automatic control projects, try us! True, your problem may
be different and difficult indeed, for no two automatic con-
trol jobs are exactly alike. But our record in helping out in
situations like these is excellent. For in this field we have a
valuable background, twenty vears of timer experience to
be exact, that has provided us with the special knowledge
required to supply our customers with the right answers.

How do we do it2 The answer is in what we believe to be

Timers that Control

the Pulse Beat of Industry

the largest variety of standard and combination timer units
anywhere in the industry. To fill the widely varying needs of
our customers, we manufacture a complete line of timers in
the four broad classifications illustrated above: Time Delay
Timers, Re-Cycling Timers, Interval Timers, and Running Time
Meters. From these our timer engineers have developed 20
basic types which they have so far combined in over 1000
different ways. Therefore—many jobs that would seem to
require a special timer, are in fact, a standard timer with us.

And our large stock assures you of rapid deliveries—even
when we have to create a brand new timer for your special
needs. So why not send us your specifications. You'll get a
prompt reply and you may save yourself much lost motion.

AFFILIATE—LINE ELECTRIC COMPANY

INDUSTRIAL TIMER CORPORATION

1409 McCARTER HIGHWAY, NEWARK 4, N. J.

28 CIRCLE 20 READERS SERVICE CARD
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Communications
keyed to the jet age

At U. S. Air Force bases of operation, Kleinschmidt page printers
and reperforator teletypewriters receive and transmit printed
messages at speeds up to 100 words per minute.

Instant and precise communications between Air Force
bases is a prime requisite in this era of supersonic speeds.
To meet this essential need, Kleinschmidt teletypewriters and
related equipment, developed in cooperation with the U. S.
Army Signal Corps, provide fast transmission and receipt
of printed communications. There is no time-lag for inter-
pretation,no chance of misunderstanding,since both sender
and recipient have identical printed originals .. .instantly.

Research and development of equipment for transmitting
and receiving printed communications has been a continu-
ing project at Kleinschmidt for almost 60 years. This un-
paralleled store of experience, now joined with that of
Smith-Corona Inc, holds promise of immeasurable new
advances in electronic communications.

Model 150 Page Teleprinter
Transmits and receives tele-
printed messages at pre-set
speeds of 60, 66, 75 or 100
words per minute. Uses roll
or fanfold paper. "Semi-rev"”
operation, whereby shafts ro-
tate only a half-revolution, re-
duces maintenance, prolongs
life of unit.

Model 120 Typing Reperfor-
ator—Tape Transmitter

This versatile unit receives
and transmits messages in
perforated tape form and per-
mits reproduction, editing and
preparation of tape, as well as
manual keyboard transmission.

KLEINSCHMIDT

DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILL.
Pioneer in teleprinted communications systems and equipment since 1911

ELECTRONICS engineering issue — November 7, 1958
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Tra ngitron announces

S5 NEW TYPES
OF SILICON
TRANSISTORS

LOW NOISE type...lowest noise figure yet achieved

audio frequencies. The ST1050 offers improved |
equipment stability down to a fraction of a cycle
per second. Use it for all low level amplification .
problems having an input source impedance of J’

n the critical range from one cycle per second to f ;

50 Kohms or less . . . strain gages, thermocouples,
accelerometers.

TYPE ST1050 W\'\fﬁw g MW&HW“W!W&WW\WW

Equivalent Input Noise Voltage (0.8 to 50 cps) 2.5 uV RMS

OC Beta @ Ic = 20ua 20 _rl OuV
Collector Cutoff Current (25°C, —3v) .002 ua .
Coltector Cutoff Current (100°C, —3V) 0.2 na

Complete data in bulletin TE-1353

L ]

LOW LEVEL INPUT type...extremely low drift

100
over the recommended operating range of 2-200
ua collector current. With typical drift of only 1.0 /
milli-microamps per degree C and 5 milli- e
microamps per day, ST1026 may be used in cir-
cuits with high impedance sources. . . phototubes, a |
G-M tubes, infra red tubes and ionization gages. &
Many new low current applications are opened 5 Y /
up by the high beta and extremely low I,. ¥ a
TYPE ST1026 ¢ w0 ,/
Minimum DC Beta @ 5 na 15 - =
Maximum Collector Cutoff Current (25°C, —3V) .005 ua i
Typicai Collector Cutoff Current (100°C, —3V) 52 13
Complete data in bulletin TE-1353 i x / SPEC'H&E%T sk
0 % 4
2 s 20 50 .200

COLLECTOR CURRENT (ua)
CIRCLE 22 READERS SERVICE CARD
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HIGH BETA types...current gain of 80 minimum,

the highest level yet achieved in the industry. A
useful end-of-life beta is maintained at tempera-
tures down to —65°C, even at reduced collector
current levels. The high gain of these transistors
reduces the number of stages required in amplifier
applications. A greater degree of degenerative
feedback may be used to obtain much greater gain
stability and uniformity, resulting in reliable
amplifier operation.

TYPES 2N543 2NS542 2NS541
Minimum Common Emitter Current

Gain @ 1 Kc 80 B0 80 —
Typical Common Emitter Current Gain

@ 1 Mc 15 15 -
Maximum Collector Voltage 45 30 15 Volts
Maximum Collector Cutoff Current

(25°C @ V¢ Max.) 5 ) 5 ua

Complete data in bulletin TE-1353

HIGH Ves/SMALL SIGNAL types

... Vg Of 5 Volts minimum

eliminates the need for series diodes in many ap-
plications and protects against transients in pulse
and digital circuitry. This improvement in emit-
ter-to-base voltage is available in Transitron’s
entire line of small signal transistors, at no sacri-
fice of other characteristics.

TYPES 2NS43A 2N480A 2N475A
Maximym Emitter-to-Base Voltage 5 5 5 Volts
Maximum Collector Voltage 45 45 45 Volts
Minimum Common Emitter

Current Gain 80 40 20 —
Maximum Collector Cutoff Current

(@ Ve = 45 Volts) 5 <) 5 na

Complete data in bulletin TE-1353

5 /
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: /
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0 5 10

EMITTER-TO-BASE VOLTAGE (volts)

HIGH BETA/MEDIUM POWER types

... current gain of 40 minimum

at 500 milliamps. Typical power gain of 1000 into
a 100 ohm load significantly reduces drive power
requirements. When used in conjunction with
small signal high gain types, these transistors re-
duce the number of components needed in a sys-
tem and, hence, the overall weight and volume«
I is measured at maximum rated collector volt-
age at 150°C.

TYPES ST4044 ST4045
MMithum DC Seta = 40 at I, 500 200 ma
Maximum Collector Voltage 60 60 Volts
Power D1ssipation (100°C, free air) 6 6 Watt
Power Dissipation

(100°C, stud heat $ink mounting) 5 5 Watts®
Typical Collector Saturation Voltage

(@ specified current) 3 1.5 Volts

Complete data in bulletin TE-1355

% -

Diodes Regulators

TYPICAL D.C. CURRENT GAIN

1205
R
90
60
574044
(25° ¢}
30
50 100 200 300 400 500

for medium power transistors in Transitron’s
TO-5 Outline package. These factory-fitted
heat sink mountings make possible a realistic
5 watt rating at 100°C case temperature for
the first time. The stud type offers the con-

ra n;itron

electronic corporation « wakefield, massachusetts

=P —

COLLECTOR CURRENT (ma}

HEAT SINK MOUNTINGS... higher power ratings

venience of single-hole mounting, the same
as for our JAN rectifiers in the 746" hex
package. No clip is needed . . . insulation and
mounting hardware are supplied. Complete
data in bulletin TE-1355.

Rectifiers

CYRCLE 23 READERS SERVICE CQAR®



MB - designed vibration
lest systems give

The critical zone
in vibration
testing

high performance table motion

|T’s System Performance that counts most in vi-
bration testing.

Whole purpose of a vibration test system, large
or little, is to subject specimens to motions that
,simulate service conditions as closely as possible.
Such motion gives you reliable information on
vibratory response and performance of struc-
tures, products, components. It helps reduce risk
of malfunction or failures in the field.

But many factors contribute to this motion.
Among them: force output and characteristics
of the exciter; ample and undistorted power sup-
ply to meet all shaker-plus-specimen load
relationships; meticulous matching of compon-
ents in the entire system from input signal to
output at the shaker table.

INTEGRATED SYSTEM OFFERS OPTIMUM RESULTS

As the manufacturer of complete systems, MB
intimately knows the operational needs of shaker,
builds amplifiers and controls around those needs.
Each MB system is integrated toward the highly

largest producer of complete systems for vibration testing

MB manufacturing COMPANY [T 5 iters Sreet

A4 Division of Textron Inc.

CIRCLE 24 READERS SERVICE CARD

desired end result . . . delivering optimum per-
formance at the shaker table for present and
future needs.

The largest field service organization in vi-
bration testing is ready to help you achieve that
result. For latest information, call on MB.

SUEBEssENEETeNSTINNNENEGEEEEAURSSEERE NN NSENE RERES

HIGH FORCE HIGH PERFORMANCE SYSTEM

Shown above is a typical MB test system. It in-
cludes a Model C70 7000 pound force vibration
exciter fit for environmental testing chambers.

The MB T996 amplifier is rated at S0KVA output
and can handle the most adverse reactive shaker
foads for broad-band sine wave and random motion
testing. The T68MC control console is easy to use,
also provides automatically cycled testing. The T88
console expands system for complex motion work.

Send for Bulletin 470 which gives detailed speci-
fications on the high performance available from
this system; and from others to 25,000 pounds force.

RGBS aSETRAaeNsRGERRY N ISR RVENARSaanadD
mEGEeEesICAGIESENERSANsREngERaRRennnSE

lIIII"IIllllll‘!llllllI‘Illlll'lllllllllllllllllllll
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GENERAL 3 ELECTRIC

TUBE DESIGN m-'ws A

FROM THE RECEIVING TUBE DEPARTMENT OF GENERAL ELECTRIC COMPANY
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New Fast, Sure G-E Impulse Test Method Safeguards
5-Star Tube Performance under Vibration Conditions

IMPULSE-TESTING G-E SUBMINIATURES. R. W. Field, Manager, Finished Tube Quality Con-
trol, General Electric Owensboro tube plants, watches test operator take peak and integrated
output readings as 5-Star 6111's are tapped by pendulum (circle). To assure accurate read-
ings, the meter pointers remain in indicating position until operator presses the reset button.

For 6829 5-Star Twin Triode: Most Advanced
General-Purpose MIL Tube Spec Ever Written!

Thirty-nine MIL-spec performance
tests for General Electric’s 6829 mili-
tary tube are followed by seven dif-
ferent life tests. Important among
these is a special cut-off life test to
assure emission capabilities after long
periods of cut-off operation.

Other 6829 MIL-spec life tests
cover: 100-hour survival rate, heater
cycling, and a stability check for
early-life variations in tube charac-
teristics; also long-lerm reliability
tests conducted under Class-A, zero-
bias, and pulse conditions.

Proved by these stringent factory
tests, General Electric 5-Star 6829’s

| are going into circuits that demand

the utmost in tube reliability.

The 6829 has high perveance; uni-
form, controlled cut-off; high mu and
high transconductance. These custom-
fit the tube for use as a counter in
compulers, or as a line or core driver
in cathode-follower circuits.

In addition, the versatile 6329 is
directly suited to amplifier or pulse-
generator applications in military
controls, communications equipment,
and detection systems. Ask any Gen-
eral Electric Receiving Tube Depart-
ment oflice listed on the following
page for addilional information!

Rapidly being applied to 5-Star
Tubes — miniatures and subminia-
tures—General Electric’s new impulse
test method for measuring vibrational
output gives a lower-noise tube in
military applications where shock
and vibration are definite hazards.

Missile circuits, for example, may
incur any one of three kinds of
vibration — impulse, random, and
periodic. All three can result in tube
resonance and variations in output.

In order to weed out those tubes
with high output variations caused by
vibration. General Electric tube engi-
neers developed a new, fast, and posi-
tive method of impulse-testing which
interprets tube output in terms of
both peak and integrated values. In-
tegrated output figures have a close
correlation to swept-frequency tesl
results (see chart below).

G.E’s test thus prolects against
periodic and random, as well as im-
pulse-type, vibration, insofar as these
conditions affect tube performance.

Showing Close Correlation Between
Impulse and Swept-Frequency Tests

Horizontal: integrated output of im-
pulse excitation, in microvolt-seconds.
Vertical: swepl-frequency vibration
(100 to 10,000 CPS, 10 G peak ac-
celeration), max output in peak-to-
peak millivolts. Tube tested, Type
6021. 40 sections. E;:6.3 v. E;:100 v.
R, :150 ohms, R;:10,000 ohms.

- ——
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Tear off and keep this sheet for reference. It contains useful tube-application data.

i Ml

e e

T0 MINIMIZE TV DISTORTION, ALLOW FOR VIDEO REFERENCE SHIFT!

Avoid White Compression and Other Picture Faults
by Designing for a Video-Amplifier Grid Voltage
Range in Excess of Peak-to-Peak Drive!

Study of the diagram at right will show how essential it is
for the television designer to provide a linear transfer
characteristic with significantly greater dynamic range
than apparently is required for a given peak-to-peak video-
detector output. This applies when AC coupling is used
between video detector and video amplifier.

In order to include the two extremes of the picture tone
scale—a predominantly white screen image or a predom-
inantly black image—the grid-voltage swing called for is
approximately 1.6 times that of the peak-to-peak detector-
output voltage.

These two picture extremes are not commonly encoun-
tered in home set operation. However, their existence shows
that a safety factor should be used when choosing video-
amplifier tubes or establishing detector level, in order to
assure good picture reproduction over a wide range of
image content. The amount of safety factor will depend
on the degree of compromise chosen by the designer. A fac-
tor between 1.21 and 1.4 times the detector-output voltage
might be considered practical.

Tube Characteristics Vital—Select the Right Type!

Depending on individual circuit requirements, the TV de-
signer should carefully consider a video-amplifier tube’s
cut-off characteristics and amplification factor insofar as
these affect the tube’s ability to cover the full desired grid-
voltage range efficiently.

General Electric’s wide selection of video-amplifier types
helps the designer choose exactly the right tube for his
circuit. Among G-E types are the popular 6AUS-A . . .
6/8AW8-A...6/8CX8...6/8EB8...12BY7-A. Ask any G-E

receiving tube office below for expert application counsel!

|

Curve at left plots plate
voltage (vertical axis)
against grid voltage
(horizontal axis) for
a video-amplifier tube
with typical plate load.

Outer vertical lines
show extremes within
which constant peak-
to-peak drive shifts.
Middle line represents
bias with no signal.

Average picture: mixed
blacks. grays and
whites. Waveform rep-
resents one horizontal
scan line.

Scan line for a predomi-
nantly white picture,
with vertical black bar
at center.

Scan line for a predomi-
nantly black picture.
with vertical white bar
at center.

For further information, phone nearest office of the G-E Receiving Tube Department below:

EASTERN REGION
200 Main Avenue, Clifton, New Jersey
Phones: (Clifton) GRegory 3-6387
(N.Y.C.) Wisconsin 7-4065, 6,7, 8

CENTRAL REGION
3800 North Milwavkee Avenue

WESTERN REGION
11840 West Olympic Boulevard
Los Angeles 64, California
Phones: GRanite 9-7765; BRadshaw 2-8566

Chicago 41, lllincis
Phone: SPring 7-1600

Progress /s Ovr Most Important Product

GENERAL ELECTRIC

12-11.206
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6 times enlargement

Ucinite
Miniature Banana Pins

Heavy resistance to torque is a big feature of Ucinite miniature banana
pins. The springs are mechanically riveted over and the large area
around the tip of the pin is bonded by solder.

Pins are available in a variety of types, for assembly by staking . ..
with nuts and washers . . . with soldered tails . . . with multiple plug-in
features. Springs are designed to fit .093 sockets.

Built to withstand rough usage, Ucinite miniature banana pins are
available in cadmium, silver or gold plate.

For further information, call your nearest United - Carr representative
or write directly to us.

Actual size

ELECTRICAL ASSEMBLIES

Specialists in
ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE

-¢—CIRCLE 26 READERS SERVICE CARD CIRCLE 27 READERS SERVICE CARD 35



High temperature tantalum capacitors, pioneered by Mallory
for —55 to 4+200°C service, include special designs for extreme
aceeleration. Newest types, such as the M2, TAP2 and others,
are even smaller in size—ideal for miniaturized missile-borne
telemetering circuits. Mallory also manufactures a complete
line of subminiature and solid electrolyte tantalum capacitors.

Sub-assemblies made to order, in Mallory’s Electronic Assem-
bly Department, Frankfort, Indians, receive the attention of a
skilled staff well experienced in every phase of circuit research,
compenent development, assembly and testing. Now qualified
under the U.S. Army Signal Corps Reduced Inspection Quality
Assurance Plan (RIQAP), this Mallory department is ready to
undertake productien of single units or complete systems.

or Greater Rehability.

Miniaturization in power supplies for rocket-borne instrumen-
tation gains further impetus from two new Mallory develop-
ments. All-transistor power supply gives exceptional
compactness, ruggedness and reliability ... high conversion
efficiency. New Series 1900 miniature vibrator, only 134" long
and 114 ounces in weight, uses new design concepts to give
extreme resistance to shock and vibration.

36 CIRCLE 28 READERS SERVICE CARD

New high temperature miniature wirewound control . . . only
34" in diameter, is designed for ambient temperatures of 200°C
and up. It has exceptianally high power dissipation far its size—
rated 5 watts at 145°C. Control is gold plated to assure maximum
shelf life, resistance to corrosion and high heat transfer. Easily
adaptable to hermetically sealed mounting.

November 7, 1958 — ELECTRONICS engineering issue



Big news in silicon rectifiers is the
complete line offered by Mallory. Now
available in top-hat, plug-in and stud-
mounting types. Extremely low reverse
current and forward voltage drop char-
acteristics—exceeds military humidity
tests. Extended line includes new com-
mercial encapsulated type T with high
performance and rehablhty characteris-
tics at low industrial prices,

o o o in Missile Guidance Systems

MALLORY Components and Services

In today’s accelerated defense programs, elec-
tronic missile guidance systems need an extra
measure of dependability in order to perform a
critical service at a precise moment. You can
build this extra dependability into research cir-
cuits, prototypes and production models—when
you specify Mallory precision-made components.

When your problems are new or unusual, you can
get expert assistance from the experienced
Mallory application engineering team. Because
of the wide range of compornents we supply, you

Serving Industry with These Products:

can count on us for engineering consultation not
only on component design and application, but
also in other important areas such as contact
metallurgy and sub-assembly manufacturing.

Shown here are just a few of the Mallory produets
and services that can help put peak reliability in
your missile guidance circuitry. It will pay you
to check your needs against the broad Mallory
line. Write today for a consultation on your spe-
cifie projects. For prompt delivery of stock com-
ponents, call on your nearby Mallory distributor.

Expect more... get more from

Electromechanical—Resistors ® Switches ¢ Tuning Devices * Vibrators
Electrochemical—Capacitors » Mercury and Zinc-Carbon Batteries
Metallurgical—Contacts ® Special Metals ¢ Welding Materials

M Y

INDIANAPOLIS 6, INDIANA

Parts distributors in all mojor cities stock Mallory

standard components for your convenience. ot
P. R. MALLORY & €O. inc.,

CIRCLE 29 READERS SERVICE CARD CIRCLE 30 READERS SERVICE CARD—»-



YOUR 1958 BUYING GUIDE TO SEMICONDUCTOF

A PARTIAL LISTING OF INTERNATIONAL

...THE MOST EXTENSIVE

ELECTRONIC TYPES roriNDUSTRIAL AND MILITARY APPLICATIONS
Ty Mg e

 SiLcoN

~ AND
SELENIUM

L3
b W
| o Ratings: 100 to 600 PIV, Up to 500 ma. Ratings: 50 to 600 volts PIV » 250 to 750 ma. Ratings: 50 to 600 volts PIV » 400 ma. to 1 amp. Ratings: 20 0 160 volts » 100ua to 11 ma,
| | § 1 Spe_clﬁcally d&i_xne_d for missile_ur_ld ai.rborne An extensive Vline of silicon _power diodes for Industrial and military types including the Ideal for bias_ supph.ﬁ. sensitive
= TO 1_ AMP t ] where t military and industrial applications featuring 1N253, IN254 and 1N255. Stud mounted, her. relays, computers etc. High resistance, (10
B o 7 and reliability are prime factors. Hermetl- all-welded, hermetically sealed constructicn. ALl metically sealed, all.welded construction. Oper. megohms and higher at -10 volts). Excellent
| cally sealed, all-welded, pigtail lead construc: designed and manufactured to meet the most ating temperature range: -55°C to 4-150°C. linear forward characteristics. Extremely small,
= tion. Manufactured to meet the most rigid mil. rigid military requirements. For information Designed and manufactured to meet most low in cost. Encapsulated to resist adverse
:mY itary requirements. Request Bullesin $R-203 on types for your application Contact Fectory rigid military specifications. Bulletin $R-135C environmental extremes. Specify Bulletin $D-18.
TYPES i
3 Specia config- SELENIUM RECTIFIER STACKS SELENIUM TV AND RADMO FECTIFIERS SILICON TV RECTIFIERS
urations btr‘r‘ )
i high reliability
v u‘ﬁtllﬂers for
ary applica-
‘e ions may be
obta:ned undar
our ‘Frescribed
Retiabil ty”’ Pro- |
gram. Adldlecs
our inJuiry ta:
‘Am;av‘-y Prod-
ucts Dept. W o - -
f VAR Xo¥
’::1 b Dn
} = Ratings: From 100 ma. to 50 Amps, Ratings: 25 to 156 volts AC, 50 to 1,200 ma. 0C Ratings; 40C PIV, up to 750 ma, Ratingss @ of 1000, 200 PIV DC
- Low forward voltage drop and low leakage The widest range in the industry! Designed for SD-500. A hermetically sealed, all-welded sil- Semicap’s small size, light weight, high relia-
7 characteristics make this series ideal for a wide Radio, Television, TV booster, UHF converter icon junction rectifier offering maximum relia- hilit{ and low power requirements make it
| 8 variety of power applications. For details re- and experimental applications. Input ratings  bility in the high temperatures encountered in ideal for automatic frequency control, fre-
= quest Bulletin C-439, (26 volt cells); Bullstin from 25 to 156 volts AC and up. DC autput TV applications. Pigtail leads eliminate the quency modulation oscillators snd filter
i S SR-1560, (45 to 52 volts per cell) and Bulletin current 50 to 1,200 MA. Wrlte for applieation need for brackets, blocks, etc., simpllfy instal- networks. All-welded hermetically sealed,
| $R-152, on high current density cells. information. Eulletin ER-178-A lation. For complete data: Contaet Factory. shock-proof housing. Request Bulletin SR-205,
sl_nON = NIGN VOLTAGE SILICON POWER DIDDES HIGH VOLTAGE -SILICON CARTRIBGE RELTIF €ERS SELENIUM HIGH YOLTAGE CARTRIOGE RECTIFIERS SPECIAL HIGH VOLTAGE TYPES
LY
[k [
|
1) "y n
. ) 3
= L._‘ 2 . ' Rating: 600 to 2400 volts PIV » 100 to 125 ma. Ratlngs: 1500 to 16,0000 volts PIV @ 45 to 440 ma. Ratings: 20 to 20,000 volts » 0.2 to 195 ma. Rating: 12,500 volts PIV at 5 Am
SlonEve—Sul » | Three types available. Hermetically sealed, Especially suited for miniaturized military Designed for long life and reliability in half. i e e i -
= =] - L " pigtail construction. Style J rated at 600 to equipment where optimum reliability is a prime wave, voltage doubler, bridge, center-tap cir- va:-nmce:indai?n v:o(:lsuc:dq lpwl‘;ll:tc;.ﬁ:;a‘l)ﬁ =
p . 1000 volts PIV at 125 ma. Bulletin SR-138E factor. Standard types for noomal convection cuits, and 3.phase circuit types. Phenolic tifer Co: 4 !p f ){m n licatt
| S ~ Styles K and L with PIV ratings {rom 600 to cooling and high i i i i1 \Data Ton i o R
- - il gs from cooling and high current types for forced air cartridges and hermetically sealed types avail. Data on ruggedized silicon substitutes for
- " - - 2400 volts at 100 ma. de output current are or oil cooling. Hermetically sealed, metallized able. Operating temperature range: —65°C to many standard vacuum tubes may be obtained
0| described in technical detail—Bulletin SR-¥7. ceramic housing., Request Bulletin $K-225 +100°C. For details specify Bullstin H.2. from our Military Products Department.

- International

EXECUTIVE OFFICES: EL SEGUNDO, CALIF.

The World’s Largest Supplier of Industrial Metallic Rectifiers + Selenium + Germanium + Silicon



'‘ECTIFIERS FORALLDC REQUIREMENTS...FROM MICROWATTS TO MEGAWATTS!

RECTIFIER CORPORATION PRODUCTS

LINE OF QUALITY RECTIFIERS ON EARTH

All designed and manufactured to meet the most rigid military requirements!

POWER TYPES FOR INDUSTRIAL AND MILITARY APPLICATIONS

SILICON RECTIFIER STACKS

MEDIUM

CURRENT
TYPES

Utilizing junctions rated to 1.25 amps OC output
These stacks consist of hermetically sealed
junction diodes mounted «n copper cooling
fins, stacked to include the interconnections
required (or specific circuits. Junction rat.
ings: 1.25 amps. 1DC output: 70 to 350 AC
input volts rms. Request Bulletin SR-137A

SILICON RECTIFIER STACKS

HIGH
'CURRENT
TYPES

Ratings: 45 to 150 Ampeses per Junction
8l Consisting of hermetically senled j ion diodes

12 AMP. SRLICON POWER DIODES

Conservatively rated- to provide a substantial
safety factor in industrial applications. Her-
metically sealed, all-welded case construction
provides relmbnllty over a long life. Types
availabie in a wide voltage range, For details
Contach Factory.

250 ANP, SILICOK POWER DIOOES

Ratings: S0 tc 500 volts PIV « 75 to 258 Amps.

Standard and reverse polarity types offered in
a gn&s of machine thread and plpe q'lrtad

mounted on aluminum or copper cooling fins,
stacked to include the interconnections required
for specific circuits. Junction ratings: 45 to 150
amps average DC. Write for application data.

SELENIUM CONTACY PROTECTORS

SPECIAL
SEMI-
CONDUCTOR
DEVICES

Complete series of AC and DC types.
Deslgned to eliminate arcing and erosion
across the contacts of relays, hes, etc.

styles. C ! in
circuit configurations also available. Rugged
construction and hermetic sealing assure long
life and reliability. Ask for Bulletin SR-305

SILSCON VOLTAGE REGULATOR ZENER DWDES

Ratings: From 600 milllwatts to 10 watts
A complele senos ln 6 lypes Mln{alure single

A complete series in each of three basic

iode type, cartridge type and her.
meucally sealed types for industrial appli-
cation. For complete date: Bulletin SR-150-A

Rectifier Corp

types and
double anode umts 750 milliwatt and 1 watt
types: Bulletin SR-251, 3.5 and 10 watt types:
Bulletin 5R-252, Multiple junction 5 watt
types: SR-253, Double anode types: SR-254

s OREGON 8-6281 ¢« CABLE ADDRESS: RECTUSA

NEW YORK AREA OFFICE: 132 E. 70th St., TRafalgar 9-3330

CHICAGO AREA OFFICE: 205 W, Wacker Dr., FRanklin 2-3888
NEW ENGLAND AREA OFFICE: 17 Dunster St Cambridge, Mass., UNjversity 4-6520
PENNSYLVANIA AREA OFFICE: Suburban Square Building, Ardmore, Penn., Mldway 9- 1428

25 AMP SILICON POWER DIODES

Raung 50 to 500 volits PIV » 25 to 45 Amps.
d ceramic i excel-
Ient thermal ch isties and
stability are used in the produchon of t.hese
highly reliable, h tically sealed rectifi
for military or industrial applications. For com-
plete technical data, request Bulletin 5R-304

X

SELENIUM HERVY POWER RECTIFIERS

Ratings: 6 to 30,000 volts « 50 to 2,300 Amps.
Specifically designed for industrial DC power
needs Patented construction features assure
long life. Descriptive bulletins available are:
Bulletin €-349, (26 volt celis); Builetin SR-16D,
(45 to 52 volts per cell) and Bulletin SR-152,
on high current density cells.

SILICON ZENER VOLTAGE REFERENCE ELEMERTS

Temperature compensated for stabillty
to +£.001%°C
Extremely precise units for power supplies and
voltage sources. Temperature compensated for
excellent stability over. a temperature range of
from -55°C to -}-150°C. Manufactured to meet
the most rigid military requirements. Types
IN430, 1N430A, 1N430B. Bulletln SR-255

150 AMP. SILICON POWER DIDOES

Ratings; 50 to 800 volts PIV * 45 to 150 Amps.

An series of dard and reverse
polarity types. Optional mounting bases in-
cluding machine thread and pipe thread types.
Machine thread base types: Sulletin SR-300y
Pipe thread base types Bulletin SR-301,
C | stack Bulletin SR-302

GERMANJUM POWER RECTIFIER JUNCTIONS

Ratings: 500 amperes * 26 to 66 volts rms
High ity junctions Ny d i
for high.current, low.voltage electrochemical
installations, Air cooled, these hermetically
sealed junctions provide efliciency to 98.5%.
Cast aluminum airfoil housing effects maxi.
mum heat transfer. For details Contact Factory.

PHOTOELECTRIC CELLS AND SUN BATTERIES

{wide range of silicon and selenium types.)
Self.generating cells available in standard and
custom sizes, mounted or unmounted. For
details on wide selection of selenium types,
request Bulletin PC-649. Silicon solar cells in
mounted and unmounted types are described
in technical detail —specify Bolletin SR-156.

REPRESENTATIVES THROUGHOUT THE WORLD



SPERRY INTRODUCES...

New portable radar safety meter
for survey of microwave power fields

Like many technical developments, the
high-power microwave systems now
coming into wide military use present
an unexpected problem. Medical and
military leaders alike are concerned with
the safety of personnel working with
these “super radars” which generate
tremendous, microwave energy fields
in their transmitters and antennas.
Current information indicates the
surest methods for establishing safe
working conditions near powerful
microwave devices involve survey
measurements of microwave power
density in the area. But, until now,
application of this principle has been
restricted because engineers have
lacked suitable portable equipment for

making these measurements.

As a leading producer of advanced
radar systems, Sperry has devoted
extensive research to the problem of
assuring safety in their operation. Re-
sult of this investigation is the new
Microwave Power Density Meter.
Weighing only 6 pounds, the meter
provides a simple but highly accurate
method of exploring the existence of
concentrated energy or “hot spots”
close by high-power microwave anten-
nas, transmitter tubes and plumbing.
It is completely portable and contains
its own power supply.

Utilizing the presently accepted safe
energy level of 10 mw/cm?2, the Sperry
meter quickly registers the relative

power density above or below the ac-
ceptable level. The meter is scaled to
read in mw/cm2. A single knob oper-
ates the meter, permitting its use by
nontechnical personnel.

If you’d like more information about
the new Sperry Microwave Power
Density Meter, write for Microline
646 data sheet.

SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER, FLORIDA - DIVISION OF SPERRY RAND CORPORATION

For T2
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Address all inquiries to Clearwater, Florida, or Sperry Gyroscope offices in New York « Cleveland - New Orleans - Los Angeles . San Francisco - Seattle

CIRCLE 32 READERS SERVICE CARD

GENERAL SPECIFICATIONS
Sperry M
646 Power Density Meter

FREQUENCY RANGES: 2700-3300 mc

DETECTABLE POWER DENSITY:
1 mw/sq. cm. to 20 mw/sq. cm.

POWER: 8-volt mercury battery.

5200-5900 mc
8500-9600 mc




FROM FAIRCHILD

MESA

TRANSISTORS

i

-

Greatly enlarged photo .
of Fairchild 2N696
before capping

SILICON

80 milli-micro-second rise time with 2 watts power dis-
sipation at 25° C. This speed and power is combined with
silicon's superior high-temperature reliability. The switch-
ing performance that this affords has a place in every
advanced-circuit evaluation program. '

Double-diffused mesa-type construction provides mechan-
ical ruggedness and excellent heat dissipation besides
being optimum for high-frequency performance (typical
gain-bandwidth product 80 Mc). This type is under intense
development everywhere. Fairchild has it in production.

Quantity shipments now being made give conclusive proof
of the capabilities of Fairchild’s staff and facilities. We can
fill your orders promptly. You can start immediately on
evaluation and building of complete prototype equipment.
Gearing to your future production needs, Fairchild will have
expanded facilities to over 80,000 square feet by early '59.

2N696 and 2N697 — NPN SILICON TRANSISTORS

Symbol Specification Rating Characteristics | Test Conditions

VCE Collector to Emitter | 40v
voltage (25°C.)
PC Total dissipation at | 2 watts
25°C. Case temp.

hee | D.C. current gain 2N696—15min. | | =150ma
2N697-—-30 min. Vc=10v
R cs Collector saturation 6n typical | ~==150ma
resistance 10n max. Ig=15ma
he Small signal current 4 typical |c=50ma
gain at {=20Mc Vc=10v

For data sheets, write Dept. A-11

LaircHILD

SEMICONDUCTOR CORPORATION
o

844 CHARLESTON RD. « PALO ALTO, CALIF. - DA 6-6695
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First polyester high-temperature

maghnet wire in full range of sizes

— — ROUND

— — SQUARE

— — RECTANGULAR

Anatherm, Anaconda’s Class 155°C polyester film-
coated magnet wire is now available in single,
heavy, triple and quadruple grades of round wires
(sizes 8 through 46) and in a full range of sizes of
squares and rectangulars. This is the first time a
complete range of sizes and shapes has been offered
in this type wire.

Fully tested for use at temperatures up to 155°C,
Anatherm was also the first film-coated wire to meet
the newly adopted ATEE 155°C (Class F) rating.

Anatherm gives you greater thermal stability—
plus excellent abrasion-resistance, chemical stabil-
ity and dielectric strength. Thus Anatherm is ideally
suited for manufacturers seeking maximum per-

)

Wy
=
il

>

S
N

Crmch™

FROM ANACONDA.

ANALAC (Closs A—-105 C)
solderable magnet wire

VITROTEX {Class B—130 C)
glass-insulated, high heat resistance

PLAIN ENAMEL {Class A—105 C)
low-cost “enomeled magnet wire

formance and reliability from smaller and smaller
equipment operating at higher and higher tem-
peratures.

As a polyester magnet wire, Anatherm can be
used equally successfully at any “hottest-spot” tem-
peratures over the range of 105°C to 155°C. If
youre on the spot about high-temperature magnet
wire, ask the Man from Anaconda about Anatherm.

Write for free Anatherm technical bulletin:
Anaconda Wire & Cable Co., 25 Broadway,
New York 4, New York.

58364

see mne man rrom ANAACONDA

FOR ANATHERM MAGNET WIRE

.- THIS WIDE VARIETY OF TOP-QUALITY MAGNET WIRES—

NYFORM (Class A—105 C)

EPOXY {Class B—130 C)
high resistance to winding hazards

all-round compatibility




Announcing

Epsco’s NEW

ADVANCE

v

T T RGEER

AN

i DIGITAL
- VOLEOHMMETER

Y2 ACTUAL SIZE

FUNCTION
oc

MAHUAL

OIGITAL
VOLTOHMMETER

WOLEL~Sve Y
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DIGITAL
VOLT-OHIM
METERS

FULLY TRANSISTORIZED
NO STEPPING SWITCHES + NO RELAYS

® VERSATILE occurately measures both re-
sistances and AC-DC voltages and counts external events,
too! Directly drives printers, punches and memory storage
units and can be directly used as a bi-directional tele-
meter,

® FAST less than 2 millisecond reading time . . . up
to 100 completely independent measurements per second
for any system use.

e EASY TO READ in-line, in-plane visual
display . . . lamp life up to 10,000 hours ... numerals 14
inch high . .. automatic indication of polarity, decimal point
and mode of operation.

True dependability and versatility have at long last come
to digital volt-ohm meters in EPSCO'S new DVOM. Fully
transistorized ... adjustment-free...no stepping switches or
relays. Provides precise numerical measurement of AC-DC
voltages, resistances . . . fast, accurate visual or printed
quality control data . . . high-speed data acquisition for
direct print-out or storage . . . remote indication and data
transmission over a single line. Compact, lightweight, port-
able — also for rack-mounting. Write for Bulletin 95801,
Epsco, Inc., Equipment Division, 588 Commonwealth Ave.,
Boston 15 Mass.; in the West: Epsco-West, 125 E.

Orangethorpe Ave., Anaheim, California.

DVOMprice....covveinnininnnns,..$1,475

Ask for a demonstration,

MODEL DA-102 Wide-band, Low-level
‘Chopper-stabilized, Differential DC Amplifier
with very high open-loop gain . . . unparalleled
stability, high common mode rejection, wide
band width. Bulietin 105801

TRANSICON DATRAC. Lowest-cost, fully re-
versible voltage-digital converter available
onywhere . . . fully transistorized . . . no adjuste
ments ... up o 25,000 conversions/sec. analoge
to-digital; up to 100,000 digital-to-anolog ...
Bulletin 95805

MODEL B DATRAC. Still highest speed voltages
digital converter on the market . . . fully re-
versible . . . permits up to 44,000 conversions/
sec. ... =0.05% =2 least significant bit ac.
curacy . . . no calibrations or adjustments re.
quired. Bulletin 95807

DYKOR High-speed Photoelectric Reel &
Strip Papertape Readers. Up to 600 charac-
ters per second . . . less than 2 millisec start and
stop times . . .all solid state reading heads and
amplifiers. Builetins 95803 and 95804

TR enrr e apmpenanvebeats

VR-607 Precision Voltage Reference Source,
Certified standard cells, oil-immersed uitra-
stoble resistors and high-gain chopper.
stobilized amplifiers ensure 0.01% absolute
occuracy. =111.112 volts d-c range . . . 0.1
millivolts resolution down to zero volts . . ,
0.005% stability. Bulletin 95806

CIRCLE 37 READERS SERVICE CARD
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A T P —
A new concept in advanced INERTIAL NAVIGATION SYSTEMS

Y AT R W i, .

Bell has outstanding opportunities for experienced engineers and scientists
in the following areas:

® Inertial navigation system analysis and design

® Design and evaluation of gyros and accelerometers
® Airborne digital computer application

® Inerrial test equipment development and design

® Transistorizing of analogue and pulse circuitry

® Advanced design and packaging

Assignments embrace a high level of design and development problems.
Learn about the personal opportunities and unexcelled benefits now available
to you on this challenging program. Send resume of your qualifications to:
Supervisor of Engineering Employment, Dept. H-55, BELL AIRCRAFT
CORPORATION, P. O. Box One, Buffalo 5, New York

Niagara Frontier Division B E l l

WZ’/ rmﬂ
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A really NEW drafting material...

Ozalid DURATRACE’

superior to cloth and tracing films

—at far less cost

e

e

e
TOLERANCE URLESS OTHEAWISE SPECISIED

e

T~ PARY OF DWG MO |

i JONNSON TITY. NEW ¥
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|
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Extremely durable, practically ageless—that’s new Ozalid
Duratrace drafting film. Duratrace speeds drafting oper-
ations, insures greater accuracy and finer prints. Its base
is MYLAR™ polyester film—the toughest film ever made.
It can be used under all climatic conditions and will still
maintain its exceptionally high-dimensional stability.

And Duratrace saves you money! Not only will it out-
perform the highest quality, moistureproof pencil trac-
ing cloths in every respect—it actually costs 159, to
209, less!

HERE ARE A FEW OF ITS OUTSTANDING ADVANTAGES:

¢ Makes drafting easier, improves accuracy

Duratrace has an exclusive new fiber-free matte sur-
face that takes pencil better than any cloth available.
It lets you use hard pencils for greater accuracy,
cleaner drawings. It erases easily and quickly without
smudging.

Gives you better prints, faster

The very high translucency of Duratrace means faster
copying in your whiteprint or blueprint machine—

A Division of General Aniline & Film Corporation
In Canada: Hughes Owens Company, Ltd., Montreal

ELECTRONICS engineering issue — November 7, 1958

e e

copies with maximum contrast. Duratrace won’t
stretch, melt or peel in your copying machine. Dis-
tortion of drawings is ended.

Stands up to roughest usage—indefinitely

Easy to handle and file, Duratrace resists wear and
tear—is almost ageless! Its fold and tear strengths
far exceed those of cloth, most other films. Duratrace
can’t fray, become ‘‘dog-eared,” crack, chip, or turn
brittle. It’s nonyellowing . .. really waterproof; can
be filed indefinitely, without deterioration!

Why not test this advanced new drafting material and
discover fc~ yourself its many advantages and applica-
tions? Just mail the coupon and you will receive free
sample and price information.

* ® Du P'ont Polyester hlm

OZALID
Dept. L-11-7
Johnson City, New York

Please send me a free test sample of Ozalid DURATRACE.
I understand there is no obligation.

Name

(PLE:E PRINT)

Company -

Position

Address.
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TRANSISTOR FUNDAMENTALS & APPLICATIONS

RCA’s
brand
new
primer...

RANSIS g . R 48 pages...16 sections!
¥ 1—Introduction

2_Transistor Physics

: 3—The PN Junction
4_The PNP & NPN Junction
1 Transistor

5_The Point-Contact Transistor

6_Transistor Characteristics
& A P Pi I : A l I O N S 7 —Types of Transistors
e 8_Transistor Amplifiers

9 —Methods of Coupling

Authoritative, condensed and easy-to-read, this new 48-page booklet contains 10—Gain Controls
pertinent diagrams, schematics, and tables of important technical data— 11_Power Amplifiers
all compiled in a simplified manner for busy engineers and executives who 12— Oscillator Cireuits

desire to broaden their knowledge of transistor theory and practice.

13—Power Supplies
Three quiz-pages consisting of questions and answers appear at the end of

14 —Practical Transistor

the booklet and serve as a valuable summary and review. Circuits
Now, for a limited time only, this valuable booklet will be available through 15—Transistor Components
your authorized RCA Semiconductor Products Distributor. See him today! 16—Servicing Transistor

Your RCA distributor has it! (Form #4T37) Circuits

RADIO CORPORATION OF AMERICA

Semiconductor Products

® .
Harrison, New Jersey
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NATVAR

~— for sharp bends

ISOLASTANE
TUBING and TAPE

HEAT
RESISTANT

—for continuous perform-
ance at temperatures up
to 155°C

and irregular
surfaces

*ISOLASTANE is Natvar's new elastomeric
isocyanate type coating for Fiberglas braid

and tape. Registration pending.

Natvar Products

Varnished cambric—cloth and tape

Varnished canvas and duck

Varnished silk and special rayon

Varnished—Silicone coated Fiberglas

Varnished papers—rope and kraft

Slot cell combinations, Aboglas ©

tsoglas® sheet and tape

Isolastane ® sheet, tape, tubing
-and sleeving

Vinyl coated—varnished tubing
ond sleeving

Extruded vinyl tubing and tape

Styroflex® flexible polystyrene tape

Extruded identification markers

Ask for Catalog No. 24

ELECTRONICS engineering issue — November 7, 1958

‘alva/s——

Natvar Isolastane is now making important savings possible. It makes it un-
necessary to use expensive Class H materials to solve temperature problems

during the manufacture of products which do not require Class H rating.
Isolastane is outstanding in its

& ELASTICITY (EXTENSIBILITY) ©® TOUGHNESS AND ABRASION RESISTANCE
@ RESISTANCE TO HEAT @® WET DIELECTRIC STRENGTH
@ RESISTANCE TO CRAZING AND CRACKING @ LOW TEMPERATURE FLEXIBILITY

@ RESISTANCE TO SOLVENTS, @ FUNGISTATIC QUALITIES
INCLUDING THE ASKARELS

Full technical data and samples are available on request.

gl N corPORATION D

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION
TELEPHONE CABLE ADDRESS
FULTON 8-8800 NATVAR: RAHKWAY, N. J.

201 RANDOLPH AVENUE e WOODBRIDGE, NEW JERSEY
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How CDF Di-Clad’
can solve your
printed-circuit

problems

The CDF line of copper-clad laminates in all grades
is now known by a new name—Di-Clad. Di-Clad
grades meet the varying needs of design, production,
and operation of electronic equipment. Grades other
than those described are also available.

Di-Clad 28E. For high mechanical strength, low
moisture-absorption, and good insulation resistance,
CDF Di-Clad laminates of epoxy resin laminated
with glass fabric offer the designer a strong, reliable
combination.

Di-Clad 112T. A Teflon* glass-fabric laminate offer-
ing the best dielectric properties over a wide tem-
perature and frequency range.

Send us your requirements and let our engineers
help you select the right grade for your application.

tTrademark of Continental-Diamond Fibre Corporation
*Du Pont trademark for its tetrafluoroethylene resin.

Di-Clad 2350. An economy paper-base phenolic grade having good tensile,
flexural, compressive, and Impact strength. Adequate for most non-critical
printed-circuit applications. Can be cold punched and sheared up to 5/64

of an inch in thickness.

) CONTINENTAL-DIAMOND FIBRE

A SUBSIDIARY OF THE '_I”W'l# COMPANY o NEWARK 16, DEL.

TYPICAL Di-Clad PROPERTY VALUES
. Di-Clad 26 Di-Clad 28 Di-Clad 28E Di-Clad 1127
Di-Ciad 2350 (NEMA XXXP) (NEMA XXXP) (NEMA G-10) } Teflon*
—_— |
BOND STRENGTH—0.0014" foil (Ibs, reqd. 6to 10 6to 10 6to 10 8to 12 | 4to8
to separate 1”” width of foil from laminate) |
MAXIMUM CONTINUOUS OPERATING 120 120 120 150 l 200
TEMPERATURE (Deg. C.) [
DIELECTRIC STRENGTH (Maximum voltage 800 900 850 650 , 700
per mil for 1/16” thickness)
INSULATION RESISTANCE (Megohms) 96 500 150,000 600,000 100,000 75,000
hrs. at 35°C. & 90% RH (ASTM D257, Fig. 3)
DIELECTRIC CONSTANT 10¢ Cycles 4.5 4.0 3.6 4.9 2.6 Ini
DISSIPATION FACTOR 10¢ Cycles 0.040 0.026 0.927 0.019 0.0015
| ARC-RESISTANCE (Seconds) 5 10 10 130 180
TENSILE STRENGTH (psi.) 18,000 16,000 12,000 48,000 23,000
FLEXURAL STRENGTH (psi.) 27,000 21,000 18,000 70,000 13,000
IZOD IMPACT STRENGTH edgewise 0.80 0.45 0.42 12.0 6.0
(ft. Ibs. per inch of notch)
COMPRESSIVE STRENGTH flatwise (psi.) 32,000 28,000 25,000 - 62,000 20,000
| BASE MATERIAL OF LAMINATE Paper Paper Paper Medium-weave, Fine-weave,
medium-weight medium-weight
glass cloth glass cloth
COLOR OF UNCLAD LAMINATE Natural Natural Natural Natural Natural
greenish |
All these standard grades are available with 0.0014’" and 0.0028" or thicker electrolytic or rolled copper foil on one or both
surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order.

*Du Pont Trademark

50
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NEW
GENERAL ELECTRIC

TRANSISTOR MANUAL

Greatly expanded 3rd edition contains

latest applications, circuit diagrams

and specifications

Al

CIRCUITS

@APPLI,
O SPECIFICATI NS

Never before has so much vital information about
transistors — facts you'll use every day in your work —

been gathered between the covers of one book!

Whether you're looking for basic information like how
to interpret parameter symbols, or are about to design
a complex.switching circuit, you'll find what you need in
General Electric's big new Transistor Manual.

Throughout its more than 160 pages are described the
very latest advances in the art of transistors and rectifiers.
There are 50% more pages . . . expanded applications
sections including new Unijunction Transistor circuits and
transistor switches, including Flip-Flop Design Procedures

. all the latest G-E transistor specifications . . . a list

PRICE: GNE DOLLAK

TRANSISTO
MAN] 5

of over 175 new Registered JETEC specs with inter-
changeability information . . . many new circuits, . . .
and a new circuit index to make them easy to find.
There's a chapter on General Electric's revolutionary new
silicon controlled rectifier, a device which opens up whole
new fields of application for semiconductors, but is still so
new you won't find it in any other reference.

The General Electric Transistor Manual is already the
most widely used book in the transistor field. You won't
want to miss this tremendously improved new 3rd edition.
Your G-E Tube Distributor has copies now, or mail the
coupon on the reverse side with one dollar.

Get your copy from your G-E Tube Distributor, or mail
coupon on back.

>

MAIL COUPON TODAY!



NEW GENERAL ELECTRIC TRANSISTOR MANUAL TABLE OF CONTENTS

BASIC SEMICONDUCTOR THEORY
TRANSISTOR CONSTRUCTION TECHNIQUES

It's all here! i Paromerer

BIASING

BASIC AMPLIFIERS
. Single Stage Audio Amplifier
Two Stage R-C Coupled Amplifier
Class B Push-Pull Output Stages

Class A Output Stages

Class A Driver Stages
Design Charts
. Amplifier Circuit Diagrams
HI-FI CIRCUITS

Preamplifiers

Hybrid Preamplifier

Tone Controls

Power Amplifiers
Stereophonic Tape System
Hi-Fi Circuit Diagrams

SLinBNIS Giavu

RADIO CIRCUITS
Autodyne Converters
IF Amplifiers
Automatic Yolume Controls
Reftex Circuits
Complete Radio Circuit Diagrams

UNIJUNCTION TRANSISTOR CIRCUITS
Theory of Operation
Parameters — Definition and Measurement
Relaxation Oscillator
L = L Sawtooth Wave Generator
AAd LS, Multivibrator

Hybrid Multivibrator
TRANSISTOR SWITCHES

Temperature Effects on Switching Circuits
Power Dissipation

Saturation

Transient Response Time

| Flip-Flop Design Procedures

Triggering

FOR FURTHER COMPONENT INFORMATION SEE PAGE 167

LOGIC
Binary Arithmetic

TETRODE TRANSISTORS

61

SILICON CONTROLLED RECTIFIER

POWER SUPPLIES
Circuits

TRANSISTOR SPECIFICATIONS
How to Read a Specification Sheet
Explanation of Parameter Symbols
G-E Transistor Summary
G-E Transistor Specifications
Registered JETEC Transistor Types with

In the fabulous field of semiconductors, with new products coming onto the Interchangeability Information
G-E Outline Drawings

siiAsuis oiave

SIX VOLT FOUR TRANSISTOR REFLEX RECEIVER
FIGURE 73

market almost every day, there is an urgent and continuing need for sound,
basic information. As part of OPERATION UPTURN, we offer the expanded CIRFUIT DINGRAM INDEX

Notes on the Circuit Diagrams

new 3rd edition of the Transistor Manual in the hope it will increase un-
READING LIST

OPERATION

derstanding and use of transistors and help build sales and jcbs in '58.
upprurn

GENERAL &3 ELECTRIC

' FED NG MED FID MED FID GID D FID D BN BN FED D FED D MR I IR D D B BN BN BN ED ED BED D D I AED D D D D D D . A “« U N WD D ED D BD BN G AR B ..

General Electric Company
Semi d d Dept.

P,
or Pr

Section 525118-M NAME
Electronics Park, Syracuse. N. Y.
Rush me the new enlarged 3rd edition of G.E."s ADDRESS
Transistor Manual. | enciose $1.00. (No stamps,
please.)
city . IONE STATE

ECG-360



Uniformity of Taylor Rolled Copper-Clad Laminates
helps prevent shorts in printed electronic circuits

Taylor Rolled Copper-Clad Laminates help prevent both
shorts and open circuits: shorts because the copper is free
of lead inclusions; open circuits because the metal is free
of pits and pinholes. They have such high uniformity that
even lines only 0.002 in. wide, and spaced only 0.004 in.
apart, can be produced. These features also help prevent
resistance buildup and other faults that cause failures in
radios, television sets, and other electronic devices found
in the home and industry.

Production control at Taylor Fibre Co. is responsible for
this highly uniform printed circuit material. Taylor has
devised a unique method of bonding high-purity rolled

IAYLOE WAKE P43 wiin | ©F i
A D COPRIR LMON TG
HAATE (POLYE AKYD AvRiLAME -

‘aop Actual size of printed circuit

e on Taylor Copper-Clad Lami-
miom nate. The lines are only 0.002
TAY;i.OR in. wide and 0.004 in. apart.
FIBRE CO.

FLANIS N KOTRIIO N B8
AN0 10 vrRnt LoitORes

~<—CIRCLE 44 READERS SERVICE CARD

copper to the base laminate—and keeping it securely bonded
even under severe conditions of temperature, humidity and
mechanical stresses. From this results the production of
printed circuits of consistently high quality.

This is only one of the many Taylor Fibre Co. products
that are meeting industry’s demands for improved materials
with superior performance characteristics. If your products
require laminated plastics—in basic form or fabricated
parts—contact Taylor Fibre Co., Norristown 40, Pa. Our
plants at Norristown, Pa., and La Verne, Calif., are both
fully equipped to give you engineering assistance as well as
quick delivery on the laminated plastics you may need.

aylor

LAMINATED PLASTICS VULCANIZED FIBRF
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“Designed for Application” e

The extensive Millen "Designed for Application” line of oscilloscopes and acces-
gories includes five instr ation oscill six rack mounted basic oscillo-
scopes, an insulated industrial oscilloscope, a miniature synchr p gill p
two compact rack mounted complete oscilloscopes, a rack mounted basic oscillo-
scope for military applications, two amplifier-sweeps, and a plug-in power supply.
INSTRUMENTATION OSCILLOSCOPES
Miniaturized, packaged panel mounting cathode ray oscilloscopes designed for use
in instrumentation in place of conventional “pointer type” moving coil meter.
Magnitude, phaese displacement, wave shape, etc. are readily displayed.

No. 90901 uses type 1CPI fixed focus one inch cathode ray tuhe, 2! x 2347
panel. Panel bezel matches in size and type the standard 2'° square meters.

No. 90911 uses Type 1EP1 cathode ray tube. Balanced deflection. Blanking in-

Oscilloscopes and Accessories

No. 90905.R uses typc B1204 484” x 254" rectangular eathode ray tube. 334" x
19" panel.

INDUSTRIAL OSCILLOSCOPE
Suitable for use in factory, laboratory, and the field for design, installation, main-
tenance, and service. Completely insulated front panel and case. Double shielded
against magnetic fields. Excellent linearity. Sharp focus over entire 4/ x 4/ usef
scan. The vertical and horizontal amplifiers are stable d.c. amplifiers and are
identical, thus permitting accurate phase measurements.

No. 90915 uses type SAQP — 1, 2, 7, or 11 flat face, preeision tolerance cathode
ray tube. Freq y of either amplifier D.C. to 100 K.C. + 0-10%.

MINIATURE SYNCHROSCOPE-OSCILLOSCOPE

put. Sharp focus. Panel matches 2" square meters. Flat face RCA 1} d

tube.

No. 90912 uses type 2BP1 two inch cathode ray tube. 3"’ x 5/ panel. Sharp focus.
Good sensitivity. Accelerating voltage 500 to 875 volts. Min. conirol interaction.

No. 90912-R uses type 3UP1 214" x 1% rectangular eathode ray tube.

No. 90913 uses type 3XP1 3" x 114” rectangular cathode ray tube. 154’ x 23{"
useful scan. Vertical sensitivity 33 volts d.c. per inch at 2000 v. aceelerating.

BASIC OSCILLOSCOPES |
Rack mounted inexpensive basic oscilloscopes including cathode ray tube cirenit,
power supply; intensity, focus, and centering controls, magnetic shielding, safety
features, switches, etc. The basic oscilloscopes in their packaged form are eutirely
adequate for many laboratory as well as industrial and communication uses.

No. 90902 uses type 2BP1 two inch cathode ray tube. 3%’ x 19" panel. Power
supply — 105-125 volts — 60 cycles. Power consumption — 19 watts.

No. 90902-M — Military version of 90902.

No. 90903 uses type 3K P1 three inch cathode ray tube. 55"’ x 19" panel. Power
supply — 105125 volts — 60 cycles. Power consumption — 19 watts.

No. 90903-R uses type 3XP1 3 x 134" rectangular eathode ray tube. 314" x 19
panel. Power supply 105-125 volts — 60 cycles.

No. 90905 uses type SUP1 five inch cathode ray tube. 7" x 19" panel. Power
supply 105-125 volts — 60 cyeles. Power consumption ~— 32 watts.

No. -B uses type SADPI five inch flat face precision tolerance cathode ray
tube. Power supply — 105-125 volts — 60 cycles. Power consumption — 35 watts.

JAMES MILLEN gj’ IE

MALIN OFFICE

U
MALDEN, MASSACHUSETTS, U.S.A.

54 CIRCLE 46 READERS SERVICE CARD

C "field service” Synchroscope or Oscilloscope. 744” x 534" x 13", Weighs
17 pounds. Synchronizes to internal or external positive or negative pulses. Band
width 10 cycles to 1000 KC. Sweep 6 to 300 microseconds per inch. Performance
has not been sacrificed in designing this unit for light weight.

RACK MOUNTED OSCILLOSCOPES
Complete with amplifiers and sweep. Good low frequency response and linearity.
For monitoring, production test, or laboratory use. Compact.

No. 90923 uses type 3XP1 3” x 114" rectangular cathode ray tube. 3}5" x 19”
panel.

No. 90925 uses type B1204 434” x 253" rectangular cathode ray tube. 314" x 19”
panel.

PLUG-IN POWER SUPPLY

Compact high voltage power supply for oscilloscopes, ete. 2" x 234" x 5”. Input

117 volts 50/60 cycles at 10 watts. Output 750 volts d.c. at 3 ma. and 6.3 volta

a.c. at 600 ma. Supplies accelerating and centering potential for oscilloscopes.
No. 90202 Power Supply for Instrumentation Oscilloscopes.

AMPLIFIER/SWEEP UNITS
Horizontal and vertical amplifiers and sawtooth sweep generator for use with basic
oscilloscopes. Match MILLEN busic oscilloscopes in appearance.
No. 90921 — 6S]7 amplifiers. 6SN7-GT hard tube sweep. 524’ x 19" rack panel.
No. 90922 — 314" x 19" rack panel. Good low frequency lincarity.

MFG. CO..

0 AND FACTORY

INC.
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exceed Military Specifications

provide Low Temperature Coefficient of Resistance

Ohmite Molded Precision Power Resistors are exceptionally high-quality
N E w units providing excellent performance. They are wound in a single layer
on ceramic cores. Temperature coefficient of resistance is low, 0 +20
ppm/°C. Tough, molded, silicone-ceramic covering—abrasion and mois-
ture-resistant. Insulated units with high dielectric strength. Wide
MO I_DED selection of resistance tolerances: 0.19, 0.259%, 0.59%,, 1.0%, and 3.0%.
Uniform size—ideal for automated assembly. Designed to meet MIL-
R-26C. Maximum resistance: 3-watt, 10,000 ohms; S-watt, 25,000

WIRE-WOUND ohms; 10-watt, 50,000 ohms.

3-WATT
POWER

5.WATT
TYPE
BULLETIN 10-WATT
153 i

Ohmite RITEOHM® Metal Film Resistors feature full 14-watt rating
at 150°C ambient. These new units may be used at full rated wattage in
higher ambients than other types of precision film resistors. Rated at
14 watt at 125°C. Excellent high-frequency characteristics; standard
temperature coefficient is 0 £25 ppm/°C over a wide temperature range
NEW of —55°C to +190°C. A T.C. of 0 +50 ppm/°C is also available at
lower cost; long term load and shelf stability. Resistance range: two
sizes provide over-all range of 25 ohms to 350K ohms. The smaller unit
provides resistances from 25 ohms through 150K ohms; larger unit
META I_-F I I_M covers the range over 150K through 350K ohms.

TYPE

BULLETIN
155

RHEOSTATS » RESISTORS « RELAYS
TAP SWITCHES » TANTALUM CAPACITORS
R.F. CHOKES « VARIABLE TRANSFORMERS

QUALITY
Components

OHMITE MANUFACTURING COMPANY
3610 Howard Street, Skokie, illinois
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make your own horizons at Link-Palo Alto

Man wants to know...everything. His insatiable curi-
osity drives him implacably upward, inspiring him to
seek out new horizons. Even now he is shaking the earth-
dust from his feet and making his way out into the uni-
verse. Man will yet find that there is no lost horizon.

At Link we make our own horizons, literally! No
longer limited to flight simulation, the field we pioneered,
Link has become an important systems designer in such
fields as automatic control, optical and visual display
systems, data processing, human engineering and auto-
matic checkout systems. In the field of instrumentation,
Link does manufacture its own horizon—the above gyro-
horizon used in its flight simulators.

The Link complex is a hub of creativity, and naturally
Link attracts those engineers in search of careers with
unlimited horizons. Link Research and Development
Laboratories are located in Palo Alto, a charming sub-
urban community in California where the natural climate
rivals the intellectual climate for living at its finest.

Greatly expanding research and development activity
has lent an urgency to the search for engineers. Many

special advantages accrue to Link employees including
the Stanford University Honors Cooperative Program
which provides advanced study, under regular university
curriculum, with all tuition expenses provided by Link.

In addition tofurnishing you with an ideal atmosphere
in which to work and an enviable academic program to
advance your studies, Link supplies all employee bene-
fits associated with the most advanced management prac-
tices, such as fine pay and generous hospital, health and
retirement benefits.

And most important: management men are engineers.
They understand your work and point of view. This kind
of administration prévides engineering thinking right up
to policy level.

Openings at all levels exist for engineers qualified in
the following fields: Digital computers, Analogue com-
puters, Radar simulators, Automatic check-out equip-
ment, Complex electronic simulators, Optical systems,
Electronic packaging.

Reach for your new horizon now!

Write to Mr. E. A. Larko, Link Aviation, Inc., P.O. Box 1318 Palo Alto, California.

LINK AVIATION, INC.
A subsidiary of General Precision Equipment Corporation

Openings also exist at our plant in Binghamton, New York. Information forwarded on request.
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Barden Precision Z148 bearings specially designed for a gyro rotor

BARDEN engineers work with you creatively from design to application

Write for the Barden booklet, “Ball
Bearing Yield and System lsoelas-
ticity.” An aid to application of pre-
clslon instrument bearings, it offers
background data on axial and radlal
play, axial take-up, preloading, Iso+
elastic bearings and achiavement of
system isoelasticity,

To achieve systém isoelasticity and minimize
moment errors, gyro rotors need bearings that
provide rotational accuracy, exact positioning
and controlled axial and radial yield rates.

All standard Barden Precision bearings have the
extreme accuracy required for precise radial
and axial positioning. In addition, the special
purpose Z148 has these important features:

Closely controlled contact angles—essential
for bearing or system isoelasticity

Inner ring raceways ground im shaft —to-
simplify rotor design . . . reduce mating
part errors . . . improve bearing alignment

One of hundreds of Barden *“specials,” the
Z148 is an example of the results that stem
from working creatively with Barden engi-
neers from the earliest design stage.

Like all Barden Precision bearings, standard
or special purpose, the Z148 is planned for
performance from research and design,
through quality controlled production, func-
tional testing and application engineering.

Yaur product needs Barden Precision if it has
critical requirements for accuracy, low torque
or low vibration ... if it operates at extreme
temperatures or high speed.

rve BARDEN corporarion

45 E. Franklin S§t., Danbury, Connecticut « ‘Western office: 3850 Wilshire Blvd., Los Angeles 5, California

SPECIFY BARDEN PRECISION BALL BEARINGS FOR: INSTRUMENTS e COMPUTERS AND RECORDERS  AIRCRAFT ACCESSORIES « KACHIKE TODL AND TEXTILE SPINDLES ¢ OTHER PRECISION APPLICATIONS

CIRCLE 49 READERS SERVICE CARP




This is a record of a missile component
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Visicorder Record—actual size

Wyle Laboratories in El Segundo, California, have
used a battery of four Visicorder consoles like the
one shown (right) to run a series of tests on a vital
missile component. In the Wyle test project, the
unique Visicorder consoles are easy to operate. Most
parameters are low frequency, requiring response on
the order of 5 to GO cycles.

The two calibrator control panels in each Visi-
corder console accommodate 10 plug-in balance and
matching units—designed to match tachometer gener-
ators, pressure transducers, thermocouples, expanded-
scale voltmeters, etc., to the Heiland galvanometers.

Dick Johnson, Instrumentation Branch Head at
Wyle, says, “This system, I feel, is one of the most
efficient instrumentation consoles in operation. Set-up
and calibration time has been reduced by the use of
Visicorders by approximately 50%. This is due to the
simplicity of operation and trouble-free performance.
There are no inking pens to clean, high-gain ampli-
fier maintenance, and so on, and we can also use
these consoles together to form systems of more than
six channels.”

CHERT SPEL

DIEFAEREA" T 1AL

N PR EFs SR E

FLok SYSTEM
WATER FLOW PERFORMANCE TEST

s s

Tom ]atl:t_ml, Wyle engineer, examines Visicorder record
The HONEYWELL VISICORDER is the first high-
frequency, high-sensitivity direct recording oscil-
lograph. In laboratories and in the field every-
where, instantly-readable Visicorder records are
pointing the way to new advances in product de-
sign, rocketry, computing, control, nucleonics
...in any field where high speed variables are
under study.

To record high frequency variables—and
monitor them as they are recorded—use the Visi-
corder Oscillograph. Call your nearest Minne-
apolis- Honeywell Industrial Sales Office for a
demonstration,

Honeywell
Qudustriol Prodicts- Croup

Reference Data: Write for Visicorder Bulletin.
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Minneapolis-Honeywell Regulator Co., Industrial Products Group, Heiland Division, 5200 E. Evans Ave., Denver 22, Colsrado
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>ZONCEPT
IN COAXIA|

Here is a totally new method for attaching disconnect splices to coaxial
cables that will create new standards of performance ... on chassis connec-
tions, computers, test equipment—in fact, anywhere that two coaxial cables
need fast and reliable disconnect splicing.

Easily attached to coaxial cables by AMP’s modern compression method,
the all new A-MP COAXICON assures you of uniformity, absolute reliability
and new low cost—in either free-hanging or through-panel units. In addition,
the COAXICON supports cable shielding against vibration while offering fully
insulated positive electrical performance.

Production rates easily exceed any method you’re now using. With a sim-
plified wire stripping method, it takes just one stroke of the matching A-MP
tool to permanently crimp COAXICON to your coaxial cable.

Think of it—no more burned or melted insulation, no doubtful, sloppy
connections, no time consuming, high-cost assembly methods. Once you’ve seen
the all new COAXICON, you won’t settle for less.

Send for a sample and complete product information today.

AMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistange are available through subsidiary companies in: Canada « Engiand « France o Holland « Japan
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Faster flying, higher climbing, farther reaching
...the new supersonic Falcon air-to-air guided missile.
Conceived,developed,and manufactured by Hughes En-
gineers, it is today’s best performing air-to-air missile.

The Super Falcon GAR-3, newest in the family of
Falcon missiles, is powered by a new and longer-lived
solid propellant rocket engine. It can climb far beyond
the altitude capabilities of the interceptor and destroy
an enemy H-bomber in any kind of weather.

Hughes Research & Development Enginecrs, always
moving forward, are also developing the GAR-9, a new
atomic air-to-air missile which will be used with the
F-108, a fantastically swift long range interceptor
being built for the Air Defense Command.

The new atomic missile will be able to reach out over
extremely long distances and destroy enemy bombers
long before they reach their U.S. and Canadian targets.

Advanced Research & Development at Hughes is not
confined to just guided missiles. Investigations pres-
ently underway at the Hughes R&D Laboratories in-
clude Space Vehicles, Advanced Airborne Systems,
Nuclear Electronics, and Subsurface Electronics... just
to name a few. At Hughes in Fullerton engineers are
engaged in the Research, Development and Manufac-
ture of advanced three-dimensional radar systems. At
Hughes Products, the commercial activity of Hughes,
advanced Research & Development is being performed
on automatic control systems, microwave tubes, and
new semiconductor devices.

The challenging nature and diversity of Hughes proj-
ects makes Hughes an ideal firm for the Engincer or
Physicist interested in advancing his professional status.

Photo at left shows Convair F-102 firing salvo of Falcon GAR-1
air-to-air guided missiles.

An immediate need now exists for engineers in the following areas:

Systems Analysis
Microwaves
Circuit Design
Communications
Radar

Computer Engineering
Field Engineering
Semiconductors
Technical Training
Microwave Tubes

Write in confidence, to Mr. Phil N. Scheid,
Hughes General Offices, Bldg.6-1V-1, Culver City, California.

© 1958. HUGHES AIRCRAFT COMPANY

ELECTRQNICS engineering issue —November 7, 1958
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Sophisticated Hughes Electronic Armament Systems control
high-speed jet interceptors from take-off to touch down, and
during all stages of the attack.

Ground Systems being developed at Hughes in Fullerton
provide mobile three-dimensional radar protection and high-
speed data handling.

Creating a new world with ELECTRONICS

HUGHES AIRCRAFT COMPANY
Culver City, El Segundo,

Fullerton and Los Angeles, California
Thucson, Arizona
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NEW POWER SWITCHING
TRANSISTORS

== . NEW P-N-P germanium power
&E switching transistors guarantee 5.5 W

E » dissipation at 256°C with voltage rat-
L ings of 40, 60, 80, and 100 volts for
5 Eal SN optimum design flexibility. The func-

R ‘ tional design of the heat sink assures
| rapid installation requiring only one
mounting hole through the chassis.

You get guaranteed 20-to-60 beta spread and a low 0.16
ohm saturation resistance at the 3A maximum collector
rating. In addition, a maximum 125 A collector reverse
current is guaranteed at one-half rated breakdown volt-
tage with TI 2N1042, 2N1043, 2N1044, and 2N1045
alloy junction transistors.

These new devices are well suited for your switching
circuits . . . relay drivers .. . audio and pulse amplifiers.

(ACTUAL SIZE)

NEW MEDIUM POWER
SWITCHING TRANSISTORS

: NEW P-N-P germanium medium
‘Qf) power transistors give you switching
- times as low as 1.1 usec. TI 2N1038,

2N1039, 2N1040, and 2N1041 alloy
junction transistors provide 800 mW
dissipation in free air at 25°C, 450 mW
at55°C... with voltage ratingsof 40, 60, 80, and 100 volts.

In addition, guaranteed 20-to-60 beta spread and low
0.2 ohm saturation resistance assure reliable perform-
ance for your high speed switching circuits . . . relay
drivers ... low power audio and pulse amplifiers.

(ACTUAL SIZE)

Dissipation Coliector Collector Beta Colfector Reverse Current Saturation
at25°C Voitage-V Current A . 1o Max Resistance
Type max max min max nA Ohm
somputar power pnp 2N1046 15W —380 -3 40 70 (Avg) -~1mA —40 075
medium power ZN1038 800m W —40 —1 20 60 —125 —20 02
prp 2N1039 800 mw —60 =l 20 60  —I25 —30 0.2
2N1040 800mW —80 -1 20 60 -5 —40 0z
2N1041 ~ 800mW  —100 SR AP WY ) —~125 —50 0.2
nower 2N456 50W —40 =5 0@5A avg. —2mA —40 0.048
pnp 2N457 50W —60 =5 30@5A avg. L 0.048
2N458 50w —80 —5 ~ 30@5A avg. —2mA —80 0 048
2N1021 50W  —100 =5 % 23@5A avg. —2mA —100 0.08
2N1022 50W —120 —5 - 23@5A avg. —2mA =120 0.08
2N1042 5.5W —40 =3 20 T80 =125 =20 016
ZN1043 5.5W —60 . 0 60 —125 =30 0 16
2N1044 5.5W T =T 60 —125 —40 016
2N1045 550 100 =R O 60 =12 - 50 0.16

IMMEDIATELY AVAILABLE IN PRODUCTION QUANTITIES OR..

TEXAS

CIRCLE 54 READERS SERVICE CARD
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GERMANIUM POWER TRANSISTORS!

TYPICAL SWITCHING CHARACTERISTICS

&=

—0
60C a 1g—
O WN—————————— 33 0
100 0
|
| 1
IN539 X .
= 35V
T+
O— > O

TYPICAL SWITCHING TIMES

T, Deloy Time 0.3 .sec
T, Rise Time 0.7 usec
T‘_ Storage: Time 1.2 sec
T, Fall Time 0.5 aseq

INPUT
PULSE

OUTPUT
PULSE

TEST CURRENTS

lgy {Turn-on Current) = — 30mA
tgy (Turm-off Current) = + 30mA

l¢ tColiecter Current) = — 1A

TTPICAL 2C WATT AMPLIFIER
POWER GAIN = 23 db

Transformer: N,:N:N, = 1:14
To Minimizs Cress-Over Dintertion the Ceils
Sheuld ba bllar Wound.

* HEAT SINK

NEW HIGHEST FREQUENCY
COMPUTER POWER TRANSISTOR

(ACTUAL SIZE)

NEW TI 2N1046 combines high power, high fre-
quency and high voltage performance in a single
transistor package! This P-N-P diffused base germa-
nium transistor has guaranteed dissipation to 15
watts and collector breakdown voltage to 80 volts
with 12 mc typical alpha cutoff. Extremely low col-
lector reverse current averaging 0.2 ma at 40 volts
and a low 0.75 ohm saturation resistance assure reli-
able operating characteristics.

Designed for your deflection circuits and computer
core driving applications, the 2N1046 has a typical
10me internal cutoff frequency, f; (point at which
forward current transfer ratio equals unity).

NEW HIGHEST VOLTAGE
TRANSISTORS

(ACTUAL SIZE)

NEW TI2N1021 and 2N1022 germanium transistors,
with maximum operating voltages of 100 Vand 120V
respectively, provide typical betas of 70 at 1A ...
23 at 5A!

You get guaranteed 700 wA maximum collector re-
verse current at one-half rated voltage and 2mA
maximum at full rated voltage in addition to ex-
tremely low saturation resistance...0.08 ohm Rgs.
For your audio, servo and power applications, con-

sider these outstanding performance characteristics
and specify TI germanium transistors.

OFF THE SHELF 1N 1-99 QUANTITIES FROM YOUR NEARBY Ti DISTRIBUTOR

INSTRUMENTS

INCORPORATED
SEMICONDUCTOR - COMPONENTS DIVISION
13500 N. CENTRAL EXPRESSWAY

POST OFFICE BOX 312 « DALLAS, TEXAS

TEXAS INSTRUMENTS SALES OFFICES

DALLAS . NEW YORK . CHICAGO . LOS ANGELES
CAMDEN . DAYTON . DENVER
DETROIT . OTTAWA . PALO ALTO . SYRACUSE

SAN DIEGO . WALTHAM . WASHINGTON D. C.
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For mobile electronic equipment —

in mobile vehicles with

battery-generator power systems

New Cathodes Lick
The Overvoltage Threat

High heater voltages ordinarily doom
electron tubes to a short life. But
Superior’s new cathode alloy,
Cathaloy® A-31, gives them a resis-
tance to overvoltage damage un-
matched by any other alloy.

This has been proved in car radios
and other mobile electronic equip-
ment. Voltages commonly range up-
wards of 259, over specification. And
tubes with these new Superior cath-

odes consistently outlast others—by
hundreds of hours.

This significant advance in electron
tube performance is one of the prac-
tical benefits that keep coming your
way from the laboratories of Superior
Tube . .. world’s leading independent
supplier of cathodes for electron
tubes. For information on Superior
cathodes, write for Catalog Section
51, Superior Tube Company, 2500
Germantown Ave., Norristown, Pa.

The big name in small tubing

NORRISTOWN, PA.

TYPICAL OVERVOLTAGE CURVE

Survives high heater voltage. New Superior Tube cathode
prolongs electron tube life in mobile electronic equipment.

5{;&5/'/&/' Jlnle

Johnson & Hoffman Mfg. Corp., Mineola, N.Y.—an affiliated company making precision metal stamp-
ings ond deep-drawn parts, such as those used in the electron guns that go with this new cathode.

64 CIRCLE 56 READERS SERVICE CARD
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ONLY ONE POTENTIOMETER THIS
SMALL GIVES YOU THESE 5 FEATURES

Mount 16 units per square inch—cross-section only 0.190” x 5/16”

1. High temperature operation—to 175°C. 4. Standard mounting holes on one-inch centers.

2. Humidity -proof —new plastic molding technique 5. Easier, more accurate settings—25 turn screw driver
malkes possible a smaller, fully-sealed potentiometer adjustment gives you 33 times the adjustability of
exceeding specifications of MIL-STD-202A, 10 days.  single-turn potentiometers, easy repeatability. Settings
3. Power rating: one watt at 70°C. are stable and self-locking.

SEE US AT THE WESCON SHOW, BOOTH 1104

I'T’S THE NEW BOURNS TRIMPOT® MODEL 224

Available immediately from factory or distributors’ stock with insulated stranded leads, solder Iugs or printed
circuit pins. Resistances: 1000 to SOK. Exceeds military shock and vibration specs. For data on the new Model
224 TRIMPOT write to:

B O 1T R IN S Laboratories, Inc, P.O. Box 2112F, Riverside, California

EXCLUSIVE MANUFACTURER OF TRIMPOT® AND TRIMIT® ¢ PIONEERS IN POTENTIOMETER TRANSODUCERS FOR POSITION, PRESSURE AND ACCELERATION
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General Eleetrie Se.miconduetor News.

New 45-=volit silicon transistor absorbs

Photomicrograph of new 45-volt silicon transistor showing
Fixed Bed Mounting. Note that all parts are firmly fastened
to each other, with no suspended parts except the wire lead.
Transistor reacts as a solid block in resisting shock and vibra-
tion. Test units have been fired from a shotgun, struck with Base lead
a golf club, and rattled freely in an auto hub cap for more

than 700 miles. In each case they worked perfectly afterward.

Silicon bar

Gold alloy
base-lead area

Ceramic disk

20% safety factor announced for
low=current silicon rectifiers

Designers who now apply their own safety factor to the
published peak inverse voltage rating may avoid this step by
using G-E low-current silicon rectihers.

General Electric’s PIV figures are set by allowing a 20%
safe<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>