ELECTRONIC
INDUSTRIES

& TELE-TECH -~

"

HOURS DISCHARGE | July <1957
‘ A Chiltan Publicatio



3

Specify For Highest Quality
( and Fastest Service

Specification of rRMC piscaps, where design

requires ceramic capacitors, has built

a volume operation where quality and service

are paramount. Quality control is absolute

as every DISCAP is checked on the production

line for power factor, capacity, leakage

| ) resistanee, and breakdown. Prompt shipment of
‘ orders is asstired as RMC controls production

| from basic powders to completed capacitor.

RMC is prepared to service your requirements
for standard or special ceramic
capacitors. Write for complete information.

DISCAP RADIO MATERIALS CORPORATION
" CERAMIC . GENERAL OFFICE: 3325 N. California Ave.. Chicago 18, IIl.
CAPACITORS Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL, AND ATTICA, IND,

Circle 1 on Tnquiry Card. page 89
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New Batteries! 34

Solid electrolyte,
indium and nu-
clear cells are
adding a new di-
mension to the
battery field, in
terms of in-
creased shelf and
service life. The
familiar second-
ary cells, too, are
much improved.

A Look At “Vanguard” 40

Instrumentation
in the Vanguard
test vehicles
faced the prob-
lems of corrosive
atmospheres,
high acceleration
and heat ranges
from —300° to
900°F.  Unique
transducers sup-
plied the answer.

Alloy Transistor 47
Manufacturing
refinements make

. . possible  highly

: il ., stable parame-

] ters for the sili-
sy | ; con surface alloy
5 " transistor when
operated at high

~  temperatures.

Computer Pulse Gate 57

A unique circuit
has been de-
signed which is
capable of block-
ing or passing
positive pulses of
100 usec. mini-
mum width. In-
sertion loss s
156%,, with switch-
ing time of 0.25
usec.
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Chilton Co. Execative, Editorial & Advertising
offices at Chestnut & 56th Sts., Phila., Pa. Ac-
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RADARSCOPE

RADAR INDICATOR

Latest feature of Sperry Gyroscope Co's APN-59 radar system is the
pilot’s auxiliary indicator shown in this Air Force C-97. A unique
feature of the 5-in. indicator is the relative bearing presentation.

VANGUARD FLIGHT TEST on May 1 was made
with a twe-stage rocket combination which was
launched to check out third stage separation tech-
niques. The first stage, a modified Viking rocket,
was attached to a medium size, solid propellant
rocket simulating the third stage. The Viking at-
tained 3500 mph by burn out and inclined into a
horizontal trajectory while coasting up to 120 miles
altitude. At that point the third stage was sepa-
rated and fired. Both the vehicle and its instrumen-
tation performed satisfactorily in all respects.

SELF-CHARGING ELECTRIC WATCH has been
patented. Random motions of the wearer wind a
small impulse spring which generates current to
charge a small storage cell. The storage cell re-
portedly is able to operate the watch for as much
as several weeks in a bureau drawer. No plans to
manufacture the watch have been announced.

OPERATION AT 1000° F will be demanded of elec-
trical wiring, magnetics, and semi-conductors by
1962 — airframe temperatures will be as high as
2000° F in the next five years, according to latest
industry predictions. Engineers will be required to
provide instrumentation for high-temperature tests
of specimens, structures, and equipment at these
elevated temperatures. Aviation experts foresee
needs for new and improved sources of electrical

energy for future aircraft systems operating at these
temperatures.

COLOR TV takes a decidedly optimistic turn with
the announcement by RCA that within three months
five major manufacturers will join them in promot-
ing color and that the remaining manufacturers will
join the color push before the end of the year. No
mention of how many will be producing sets, but
even having their moral support will be a great im-
provement over the negative effect on the public of
having the industry apparently split on whether
color TV was practical. RCA’s Robert A. Seidel com-
plains that it is the dealer, not the public, that is
holding back color sales. He says RCA’s findings
around the country are that the public is ready and
willing to pay for color but that the apathy of deal-
ers is creating doubts in the public’s mind.

ENGINEER UNIONIZATION got a severe setback
in Milwaukee where some 1,400 salaried engineers at
Minneapolis-Honeywell voted overwhelmingly against
both the UAW Federation of Honeywell Engineers
and the Engineers and Scientists of America (ESA).
The vote was 896 for ‘“neither union,” 314 for UAW
and 197 for ESA. The vote was called for after union
membership voted to terminate their decade-long
affiliation with the ESA in favor of the more powerful
UAW. Honeywell, supported by a group of non-union
engineers, then challenged the federation’s right to
act as bargaining agent. While the engineers now will
be without a collective bargaining agent there is a
movement to organize a “sounding board” organiza-
tion which would give professional employees a voice
in their working conditions.

ATLAS TEST SITE

Secluded Sycamore Canyon, northest of San Diego, Calif., is the
site of this Atlas Test tower. Here, systems tests and short periodic
engine runups are conducted on the Convair-built missiles.
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Analyzing current developments and trends throughout the electronic

industries that will shape fomorrow's research, manufacturing and operation

CANADIAN RADIO CROWDING has reached seri-
ous proportions. Canada, already one of the four
greatest users of radio, is seeking closer liaison
between spectrum assigning officials and equipment
manufacturers in order to cut interference.

RADIATION RESISTANCE OF TUBES made of
ceramic materials is far greater than similar glass
tubes. This, coupled with higher temperature toler-
ance of the ceramic tubes, will bring a weight bonus
to nuclear powered aircraft—the ceramic tube re-
quires less radiation shielding, and no refrigeration
equipment. Additional advantages of ceramic tubes
come from the “stacked tube” technique which gives
smaller size and unusually stable performance under
physical and thermal shock.

BROADCASTING, 1994 STYLE, will probably in-
clude automatic TV receivers which will turn on
and off, and switch channels according to a pre-
marked program card—and probably also program
lights and other household electric devices. Remote
switching for radio receivers, and camouflaged
baffles to give room-filling acoustics to tiny sets are
also among predictions made by NARTB president,
Harold E. Fellows.

BDSA DIVISION CUTS, will probably lead to as-
sumption of industry division functions by another
department or bureau, according to RETMA testi-
mony before the Senate Subcommittee on Appropria-
tions for the Commerce Department. RETMA urges
restoration of funds for BDSA industry divisions to
prevent less efficient performance of these necessary
functions by another Governmental department less
familiar with the Electronic Industry’s problems.
Importance of services performed by BDSA Elec-
tronics Division for the $6 billion electronics in-
dustry in 1956 is stressed in the testimony.

AIR FORCE PROCUREMENT

AIR MATERIEL COMMAND PROCUREMENT
CHIEF, Maj. Gen. David H. Baker, warned editors
attending the meeting of the Society of Business
Magazine Editors in Washington last month that the
shift in emphasis from manned aircraft to guided
missiles will mean reduced business for firms acting
as airframe sub-contractors to the prime industry.

The Air Force is planning a sharp decrease in the
number of aircraft to be delivered over the next few
vears, and simultaneously a sharp rise in the com-
plexity—and cost—of individual aircraft. For this
reason, the Air Force will be unable to consider new
systems that do not add significantly to the country’s
striking or defensive power.

The smaller number of systems to be procured
will mean fewer prime contractors, and in turn, less
opportunity for sub-contractors.

While the missiles involve a much higher propor-
tion of electronic equipment than manned aircraft,
Gen. Baker saw little likelihood ihat electronic firms
will assume a more leading role in missile develop-
ment. The management responsibility, he said, will
remain with the aircraft firms because of the very
valuable past experience which they have acquired.

In describing the Air Force plans, Gen. Baker
cited these figures: the present aircraft and missile
production is 5,000,000 lbs./month. Production will
peak, early in 1958, at about 6,500,000 lbs./month,
and then will tail off in the following three years to
2,500,000 lbs./month. For comparison, at the peak
of the Korean War, production was 11,000,000
1bs./month.

FISCAL ’58 MISSILE PROCUREMENT by USAF
will amount to about $1,950,500,000. The Air Force
will carry Thor development in fiscal 1958, and the
Department of Defense hopes to continue the Jupiter
program through calendar 1957, at which time a
decision between the two, or a combination, will be
possible. A similar decision may soon have to be
made between Atlas and Titan ICBM’s. The Air
Force expects to have its long-range ballistic mis-
siles in operational squadrons of the Strategic Air
Command sometime after fiscal year 1960.

SUPER-RADAR ANTENNAS

This shot of the Navy's missile ship CANBERRA shows the turret-like
super-radar antennas which guide the Terrier missiles. The antennas
are part of the two highly flexible SPQ-5 radar systems aboard the ship,




—

SPRAGUE

AXIAL-LEAD POWER RESISTORS ARE
NOW AVAILABLE TO MEET ALL

CHARACTERISTICS OF MIL-R-26C

When you want a lot of power in the smallest possible
package—you’ll be greatly interested in the Sprague
Blue Jacket Resistor Type 151E ——one of the smallest
3-watt resistors ever made. In Mil-R-26C it is desig-
nated as RW59.

Military designers find Sprague vitreous enamel
Blue Jackets Type RW57 (5-watt) and RW58 (10-
watt) Characteristic G and V resistors, extremely use-
ful for point-to-point wiring on terminal boards.

When vibration is a factor in equipment, Sprague’s
Koolohm Resistors are designed to solve your mount-
ing problem. They mount directly to chassis with a

ELECTRIC COMPANY

Circle 2 on Inquiry Card, page 89

wrap-around clamp and still withstand a ground test
voltage of 10,000 volts.

Sprague Koolohm Resistors have compiled an out-
standing service record in military equipment for
more than 15 years. Axial-lead Koolohms, encased in
a ceramic shell are designated RWS55 (S5-watt) and
RW356 (10-watt) Characteristic G resistors.

The Sprague family of axial-lead resistors offers a
complete range of sizes, ratings and characteristics to
meet your requirements. They’re designed to give you
the stability and the physical and atmospheric protec-
tion you want. Write for Engineering Bulletins. * *

233 MARSHALL ST. o

ELECTRONIC INDUSTRIES & Tele-Tech -

NORTH ADAMS, MASS.
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As We Go To Iiress. . -

New Basic Material
For High Temperatures

Pyroceram, a new family of basic
materials, harder than high carbon
steel, lighter than aluminum and
up to 9 times stronger than plate
glass, has been announced by Corn-
ing Glass Works. The first com-
mercial use of these new materials
will be for a guided missile radome.

The new material can be made
with a wide range of properties.
Possible thermal expansions range
from slightly negative to high
enough to match those of heavy
metals. It can have electrical in-
sulating properties superior to
those of the best commercial
ceramics. It can be

dielectric

This machined missile radome is made of
Pyroceram, a new high-temp material

made opaque or it can be trans-
parent, the first polycrystalline
material ever to exhibit this
optical property.

Experimental Pyroceram com-
positions have flexural strengths as
high as 60,000 pounds per square
inch. The strength-to-weight ratio
of one Pyroceram is identical to
that of annealed aluminum, greater
than that of titanium and stainless
steel. Certain types of Pyroceram
keep their strength at temperatures
as high as 1300°F.

The Pyroceram developed for
missile radomes is lighter than
aluminum and has a flexural
strength of 40,000 pounds per
square inch. The softening point
of this Pyroceram is 2460°F, which
is above the melting point of some
stainless steels.

ELECTRONIC INDUSTRIES & Tele-Tech

SOLAR RADIO
HELMET

Strips of solar cells
on crown of Gl hel-
met provide power
for tiny helmet ra-
dio designed by Sig-
nal Corps. Storage
batteries retain en-
ergy for night time
operation.

SHF Radio Relay

For Marine Corps

A new lightweight radio relay
set, transportable on a man’s back,
is being produced for the Marines
by Raytheon Mfg. Co. Previous
sets had to be carried by truck or
other vehicle.

Eight voice messages can be sent
or received simultaneously with
these new sets, adding flexibility to
troop operation.

Super high frequency use makes
it possible to reduce the diameter
of the antenna reflector to 214 ft.
Power is supplied by a man-carried
generator.

The new radios have a point-to-
point range up to 10 mi., or, linked
in chain fashion, up to 40 mi.

Bell Labs Develop

Power Transistor

A silicon power transistor, pro-
viding an output of 5 watts at 10
MC as an oscillator or an amplifier,
is a most recent development at
Bell Telephone laboratories. Uni-
lateral gain in excess of 20 db, and
collector efficiency better than 40
per cent has been achieved.

A p-n-i-p diffused emitter and
base transistor, it has a near-in-
trinsic or “neutral” layer of silicon
separating the collector from the
other elements.

Alpha cutoff is about 100 MC—
some samples have provided 1 watt
output as an oscillator at 100 MC.
Input and output impedances: 20Q
& 300Q, respectively.

July 1957

New Forward Scatter
Network for NATO

Supreme Headquarters Allied
Powers Europe has issued a Letier
of Intent te the International
Standard Electric Corporation,
foreign overseas management sub-
sidiary of the International Tele-
phone and Telegraph Corporation,
including a directed subcontract to
Hycon Eastern, Inc., Cambridge,
Mass., for the engineering and in-
stallation of one of the most mod-
ern and extensive military com-
munications systems in the world.
This new network will combine
over-the-horizon tropospheric for-
ward scatter and line-of-sight radio
relay links to further integrate,
from a communications viewpoint,
certain international and national
military agencies and installations.

SPACE SAVER

=

Designed to take “desk clutter” out of mo-
bile radio base station installations, the
“Minitrol” is the first combination talk-hear-
control unit of its kind. Measuring 6 x 2%2
x 2 in., it can be pre-set for hands-free
operation.

MORE NEWS ON PAGE 9



Hermetically Sealed Type C Thermostats

Question

How to get fast
response and close
temperature control

Answer

Semi-Enclosed Type C Thermostats

When temperature stability and long thermostat life are
musts—such as in the crystal oven shown at right—it
always pays to specify Stemco Type C thermostats.

For these compact units respond only to heat from con-
trolled device—give a clean, positive break. Available with
virtually any type terminal in semi-enclosed or hermetically
sealed styles, Type C* thermostats open or close the circuit
on any predetermined temperature rise from —75° to 300° F.

So insure the life—and performance —of your product
with Stemco Type C thermostats. They perform better longer.
AA-662

STEVENS manufacturing company, inc. )
Lexington and Mansfield, Ohio \
THERMOSTATS
Potented Stemco thermostats are used in leading Electronic and Avionic Devices « Computers + Radar + Appliances » Apparatus

Crystol oven courtesy James Knights Co,

] Circle 3 on Inquiry Card, page 89 ELECTRONIC INDUSTRIES & Tele-Tech - July 1957
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PICTURE TUBE SALES (B & W)

PROJECTED TRANSISTOR SALES

Average No. B & W Rate of Renewal
TV Sets in Use Tube Failure Tube Sales
(000,000) Per Set {000,000}
1940 . .. .
1950 6.7 .09 .6
1952 18.1 .10 1.9 »
1954 29.0 13 3.8 -
1956 E 39.5 4 5.6 =
1957 J 435 15 6.5 =
1960 J 50.2 A7 8.3 "6
1963 J 49.5 A7 8.4
1966 J 413 a7 7.1 e
Sylvanio Electric Co. (=]
E—Estimote J—Projection -
=
=
MILITARY EXPENDITURES .
FY 1957 FY 1957 v
1st 2nd 4
Budget Category Quarter  Quarter Total ‘2‘
Aircraft $213.0 $353.0 $ 566.0
Ships and Harbor Craft 17.0 19.0 36.0
Combat Vehicles 1.0 2.0 3.0
Support Vehicles .2 1.0 1.2
Guided Missiles 205.0 216.0 421.0 ENTER‘?“EMENT gomgﬁg‘?r'shL MILITARY
Electronics & Communications 130.0 236.0 366.0
Research & Development 66.0 76.0 142.0 PRODUCT CATEGORY
Miscellaneous 4 7 1.1
“The Tronsistor Morket in the United Stotes' prepored for Philco Corp.,
$632.6 $903.7 $1,536.3 Lonsdole Tube Co. Div., by Stonford Reseorch Inst.

Millions of Dollars
—RETMA

GOVERNMENT ELECTRONIC CONTRACT AWARDS

This list classifies and gives the value of electronic equipment selected from
contracts awarded by government procurement agencies in May, 1957.

Amplifiers 2,607,611 Insulators 107,514 Radio Sets 5,299,049
Amplifiers, Audio 936,457 Inverters 356,647 Radio Transmitters 2,173,637
Antennas & Accessories 635,505 Kits, Modification 522,052 Radiosonde Equip. 1,368,454
Batteries, Dry 673,573 Kits, Radar Modification 240,597 Recorders & Accessories 998,725
Batteries, Storage 1,204,884 Meters, Frequency 520,010 Relays 240 679
Beacon Sets, Radio 216,962 Meters, Noise & Field 292,650 Switches 171,803
Cable Assemblies 194,826 Modulators 255,940 Syncros 138,257
Cable Sets, Interconnecting 262,075 Multimeters 464,747 Tape, Recording 292,608
Capacitors 146,649 Oscillators 255,000 Teletype Eauip. 4,348 464
Computers & Accessories 605,172 Oscillographs 227,652 Testers 1,547,035
Connectors 153,540 Oscilloscopes 421,784 Test Sets 1,069,111
Echo Boxes 203,889 Power Supplies 755,995 Test Sets, Insulation 143,518
Facsimile Equip. 294,524 Power Units, Auxiliary 1,115,999 Test Sets, Radio 622922
Generators, Signal 2,357,281 Radar Equip. 2,283,575 Transformers 173,890
Headsets 787,627 Radio Receivers 894,417 Tubes, Electron 2,842,650
Indicators 2,998,265 Radio Receivers-Transmitters 531,509 Wire & Cable 4,877,967

ELECTRONIC INDUSTRIES & Tele-Tech - July 1957 7
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Magnetic Metals Company is processing Hymu 80 transformer lami-
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Regional Managers
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As We Go To Press (Continued)

DuMont Now Markets
All Receiving Tubes

A complete line of receiving
tubes for television, radio, commun-
ications, and industrial electronics
is now being marketed by the Tele-
vision Tube Division of Allen B.
DuMont Laboratories, Inc., through
their cathode-ray tube dealers.

USAF Hits Buying Rule

A high Air Force source dis-
closes that it will have to delay or
cancel up to $3.5 billion of long-
range “installment” buying if it
complies with a new procurement
regulation.

This “initial off-the-cuff esti-
mate” was supplied by the Air
Force to Defense Secretary Wilson
in response to a directive that bans
defense purchases not fully covered
by Congressional spending author-
ities.

GROUND
SUPPORT
MISSILE

Lacrosse all-weather
missile for use against
enemy troop concen-
trations, is launched
from standard Army
truck. Federal Tele-
communication labs
supplied the guid-
ance system.

New Semiconductor,

Gallium Arsenide

Gallium arsenide microwave ca-
pable of operation at radar fre-
quencies, and at temperatures well
above the maximum for silicon
units, have been made in substan-
tial sample quantities at RCA’s
David Sarnoff Research Center at
Princeton, N. J. Efficient operation
is possible at temperatures as high
as 850°F, nearly 300 degrees hotter
than the maximum for present
types.

Although many compounds are
being tested in a search for im-
proved semiconductors, Gallium
arsenide shows notable promise for
devices operating at the high tem-
peratures required by ultra-high-
speed aircraft and miniaturized
computers.

Gallium arsenide solar cells have
already been made, and laboratory
tests show promising performance.

|
l

WESCON 1957

We are now putting the
finishing touches on our sixth
annual West Coast issue
which is published in con-
junction with the WESCON
show and convention. A few
of the highlights about this
year’s event are of interest.

There will be more than
750 exhibitors occupying 175,-
000 square feet of display
space. More than 30,000 reg-
istrants are expected, which
is more than before. The San
Francisco visitors bureau has
reserved more hotel rooms
for WESCON 1957 than for
any single convention in the
city’s history! The technical
papers this year have been
carefully screened. There will
be 225 papers at 48 Teclinical
sessions. In addition to the
regular exhibits the Army
and the Air Force are plan-
ning extensive military elec-
tronic displays. There will be
at least eight field trips to
points of electronic interest
in the San Francisco Bay
area. A “Future Engineers”
show has been arranged for
the younger set accompany-
ing WESCON registrants. It
features “Science in Action”
and offers a $500 scholarship
to the youngster with the
most ingenious scientific ex-
hibit.

Full details in your August
WESCON issue. Watch for
it!

l

Sperry Corp last m
of gyroscopically contro
sional tolerances to 25 million

Inertial Guidance

onth gave industry a brief look at the problems enccuntered in the manufacture
lled inertial guidance systems at their Lake Success, N. Y. plant.
ths of an inch, and assembly under completely dust-proof conditions are

Dimen-

highlights of the manufacturing process. Units are being delivered to the military for airborne use.

ELECTRONIC INDUSTRIES & Tele-Tech

(Left) Assemblers
wash, scrub shoes
and don nylon uni-
forms before enter-
ing assembly area.

(Right) Super-accu-
rate gyro is oriented
on a true line to
Polaris (North-
South) within = 2
secs of arc.
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F-l-a-s-hl...from Transistor Center, U.S.A.

Announcing a new transistor class. ..
The PHILCO Micro-Alloy Transistor war:

...world’s first production transistor with

E: T-1166 MICRO-ALLOY exceptionally high frequency and high
F:. ~ TRANSISTOR, . - ..
PNP TYPE gain . . . plus low saturation resistance!

ACTUAL SIZE

This newest development from Philco Transistor Center
features the characteristic high frequency response obrtain-
able with extremely precise base width control. Designed
CHECK THESE UNEQUALLED FEATURES for low voltage operation, the new MAT transistor is
especially well suited for high speed applications where
low saruration resistance (reduced power consumption)
1S necessary.

To combine high gain at high currents with high fre-
quency response, the new MAT transistor employs a
gallium doped alloy junction for the emitter electrode.

A special short-alloying cycle, combined with precise

® Excellent High Speed Switching characteristics.

® Low Saturation Voltage
(low impedance)

® Excellent high frequency amplification.

® Excellent low-level amplifier over entire
frequency range from D.C. to Megacycles.

® Exceptionally Long Life

(hermetically sealed) electro-chemical production techniques (pioneered and
® Permits high speed computer design with developed at _Ph11c0 T.ransnstor Center for product.non of
Fewer Sfuges SBT!. results in the micro-alloy contact for exceptionally
, high injection efficiency. This new process assures higher
50 \z\*‘“a \«w PHILCO MICRO. Au,ov_l gain, and permits operation at higher current. Beta linearity
j \’é , /—'1“&”"?324—!—— is excellent over the entire range of operating currents . . .
2w T L up to 50 milliamperes.
=4 ol | | p P
z p— T
|54 N\h -
g “ == —;“//"JII | | ;
53 ! - e .
£ o [ AT | | | oL+ 1 | ® Write for complete information and specifications. ’YI'.S" AL Ui';‘!“l fh"“
§ | AN [ =TT 4 T, Make Philco your prime source of information ‘ ransxst(l)\r‘ }:sp ay Sm
= =1 | R for high frequency transistor applications. WESCON  Show, San
g ol | i =T 4 ‘Franusco Cow Palace,
| Seg | L August 20-23, Booth
o T YT A ) AN A N v *Patent Applied For | #2217-2218.
0 1 2 3 3 4 |
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As We Go To Press . ..

1GY PLANS

The arrangements committee of the Interna-
tional Union of Geodesy and Geophysics XI
Assembly in Toronto, September 3-14, dis-
play equipment to be used this summer by
University of Toronto and Canadian Re-
search Board expeditions in British Columbia
and the Canadian Arctic to study glaciers as
part of the International Geophysical Year.

New RETMA Committee

RETMA is now forming a new
commercial committee to be known
as the Closed-Circuit TV and Tele-
vision Distribution System Com-
mittee in order to better serve the
rapidly expanding closed-eircuit TV
and television distribution system
industry, including master antenna
systems and community antenna
systems, according to an announce-
ment today.

The new committee will be a part
of the Broadcast and Closed-Circuit
TV Equipment Section of the Tech-
nical Products Division and will be
under the chairmanship of Max H.
Kraus, of Jerrold Electrenies Corp.
of Philadelphia.

WEATHER RADAR

Braniff International Airways, Dallas, Texas,
is instaling RCA weather radar systems
which enable pilots to “‘see’” storm forma-
tions up to 150 miles ahead. They are the

sixth major American commercial airline
company to purchase the RCA AVQ-10
weather radar system.

ELECTRONIC INDUSTRIES & Tele-Tech

ELECTRONIC SHORTS

» The Electronic Messenger, a faesimile transceiver. manufactured by
Electronic Communications, Inc., has shrunk the 83 mi. between New York
and Philadelphia, communication wise, to a matter of minutes. The equip-
ment rapidly converts information contained on paper. be it handwritten,
typed or pictorial, into electrical impulses which can be transmitted over
a telephone circuit. A companion transceiver reconverts the impulses into
an exact reproduction of the original on electro-chemical sensitive paper.

» USAF crews flew Lockheed-built C-130 airplanes. propjet troop-and-
cargo transports, at altitudes of 25,000 and 26,000 ft. and at a speed of
over 350 mph across oceans and mountain peaks. The craft’s ability to fly
at high altitudes enabled them to avoid unfavorable weather and heavy air
traffic and speed directly to bases in Europe and Panama on test missions.
The plane, powered by 4 Allison P-56 propjet engines. sailed above the

Alps—rather than around them—and flew directly from Athens, Greece,
to Evreux, France.

P In keeping with the increased costs of material and the continued upward
spiral in manufacturing costs, Dage Television Div., manufacturers of
industrial television equipment, have announced an overall increase in the
list price of closed-circuit TV equipment ranging from 10% to 20%. Dage
recently installed the world’s largest closed-circuit TV system—105 TV
cameras and 103 monitors—in New York’s Pennsylvania RR Station. The

system has speeded up ticket sales, reservations. and information as much
as 909%.

P A square wave drive test recently developed by Sylvania, has been
termed the “most promising” for testing horizontal deflection tubes. The
development of 110° wide angle TV picture tubes and “off the line” B+
power supplies have made obsolete the former static methods. G. M.
Lankard, an advanced application engineer at Sylvania, also traced
attempts to test dynamically the horizontal deflection tubes through the
use of 60 cps sine wave grid drive voltage in his paper delivered at the
11th Annual Technical Conference on Television.

p The Educational Television and Radio Center has moved into its modern
new building in Ann Arbor, Mich., 2 move which gives National Educa-
tional Television its first permanent home. N.E.T. is the youngest TV net-
work, linking together 23 non-commercial stations.

» Recognizing the need for a constant source of that vital raw material—
the graduate engineer—the National Science Fouhdation has made a
$10,000 grant to support the first phase of a comprehensive study of how
American engineering colleges may attract and keep top flight engineering
teachers for their growing numbers of students.

p The U. S. A., Britain’s best customer for high-fidelity equipment, sent 26
buyers to the Radio and Electronic Component Show in London. Nearly
24,000 people, including representatives from 28 countries abroad, visited
the exhibition during its 4-day run.

» The U. S. S. Skate will be powered bv the third full-scale operating
nuclear reactor designed and developed for the U. S. Navy by Westing-
house Electric Corp. The Skate is the first of 4 fleet-type submarines with
nuclear power plants to join the Navy’s new “atomic fleet.”

» Production models of the IM-99 Bomarc pilotless interceptor have been
ordered by the USAF from the Boeing Airplane Co. The contract is for
more than $7-million. In a series of successful firings at Patrick AFB,
Florida, the IM-99 has proved itself an excellent interceptor weapon. Its
range is such that it can shoot down enemy bombers at a far greater dis-
tance than any other missile presently in use in air defense.

p Now, in addition to the TV picture tubes which it has provided to elec-
tronic parts distributors since 1938, Dumont Television Tube Div. will
market a complete line of receiving tubes for television, radio, communi-
cations and industrial electronics. The complete tube requirements of
parts jobbers can now be filled with Dumont products.
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POT WRITING RATE:

S/ /,.// \\ ( f:f " B
(o &1 Y FASTER
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7 |

| THE
P / SPEED
. OF

\\ LIGHT
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\
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/
//"' Developed to meet the precise needs of nuclear
P 5 research and investigation, the Du Mont Type
F K1409 cathode-ray tube develops a spot writing
(\ /.,:’/«- ) rate exceeding the speed of light.

) ) This is another example of the “can do” spirit and
- ability of the Du Mont Tube Research Laboratory.

unusual abilities, call on Du Mont’s “can do” ...

= ‘ ‘ |
[ELICT T puMom

INDUSTRIAL TUBE SALES,
ALLEN B. DU MONT LABORATORIES, INC.

2 Main Ave,, Passaic, N. J.

‘\ For cathode-ray tubes, or multiplier phototubes of
l
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PD-9 provides instant adjustment and soundless

mobility for dolly shots, with Power Driven up and down
camera movement. This new concept, Mode! PD-9,

allows the cameraman to devote maximum attention

to his subject without removing his hands from

the camera controls. Available in two models —PD-9C

for color and PD-9M for monochrome.

The Houston Fearless Line of TV and Motion Picture Studio
Equipment Also Includes This Variety of Products:
Standard Television Pedestals — Used in most of the leading television
stations throughout the country. Three different versions available.
Panoram Dolly —For complete camera mobility, smooth pan effects, angle
shots, running shots, tilts, dolly shots and countless special effects.
All-Metal Adjustable Tripod — Ideal for use with 35mm

cameras in the studio or field.

Tripod Dolly —Designed to provide convenient mobility for
tripod-mounted television and motion picture cameras.

Cradle Heads— Perfect balance and remarkable ease of horizontal

and vertical panning for monochrome and color television cameras.
Remote Control Units —For Mounting TV cameras in
inaccessible places and operating them completely from
a small portable camera control.

Remote Controi Microwave Parabola— Easy control of
the direction or degree of azimuth and tilt from the television
transmitter room at distances of over 1500 feet.

For complete information regarding model PD-9 and any or
all of the Houston Fearless TV and Motion Picture
Equipment; send in the attached coupon.

P N — — i piiadebiindeiete bttt QP L TCCC LR L DL R e SO C LI DL LT R O L XX T
HOUSTON FEARLESS oot €17 | nane

11801 W. Olympic Blvd. Los Angeles 64, Calif. E :

Please send me complete information on: E — !

3 PD-9 TV Pedestal ] Cradle Heads i Position E

[J Standard Pedestals 3 Remote Control Units i i

Craoamonty O TSI, F a

3 All-Metal Tripod |1 Tripod Dolly i City Zone State i

- - - " > - - - 0n Gn ) o o o - . - On
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smallest
connector

\

CEC’s NEW LIGHTWEIGHT MINIATURE CONNECTOR
FOR HIGH-ALTITUDE, HIGH-TEMPERATURE OPERATION

Consolidated’s new series of miniature electrical
connectors open new horizons for design engineers. De-
signed especially for the electronics, avionic, and in-
strumentation industries, these extremely reliable, multi-
contact connectors meet or exceed MIL-E-5272A
specifications. Recommended for all applications that
require high-temperature characteristics, high break-
down voltage between pins and ground, low noise, and
positive sealing against moisture and pressure leakage.

The unique cold-flow properties of the Teflon* inserts
under compression provide a positive dielectric and me-
chanical seal against leakage and eliminate air voids
between individual contacts and between contacts and
ground. With CEC Connectors, no supplementary pres-
sure-tight sealing is ever needed for missile applications.

*DuPont registered trademark. See drawing for exclu-
sive CEC design features.

CORD RECEPTACLE
Series 200 Series 300

STANDARD PLUG

SQUARE-FLANGE RECEPTACLE
0 Series 400

PANEL-MOUNT RECEPTACLE
Series 10 fes 2

cec’s new miniature connector

14 ELECTRONIC INDUSTRIES & Tele-Tech July 1957



CABLE-CONNECTING PLUG SHELL
SOCKET

SUPERIOR ELECTRICAL

RETAINING WIRE
COUPLING NUT

CHARACTERISTICS

CABLE-CONNECTING
RECEPTACLE SHELL
FRONT INSERT
Now, you can achieve positive sealing against moisture,
corrosion, explosive vapors, and pressure leakage without
the inconvenience and expense of potting. Interchangeably
male or female, CEC Connectors are available with 1, 3, 7,
or 19 contacts in three differently shaped receptacle hous-
ings for cable-to-cable, cable-to-equipment, and bulkhead
feed-through. A standard plug connector mates with all
three receptacles. Compare these specifications—a small in-
vestment in some evaluation units now may save you time

and expense in the future.

TEFLON RING
PIN

REAR INSERT

COMPRESSION
PLATE

SPECIFICATIONS
Max. Operating Voltage

R 1. Sea Level............. 1800-v, a-c

. 2. 70,000 feet.......... 800-v, a-c

ey ma Vibration...................... No resonances to 2000 cps
WRITE TODAY Shock _____________________________ ~ 200 g’s
For complete data and ol Temperature. ................. _67° to + 400°F
infor:m{tion pertaining to 0 ® Contact Voltage Drop...<25 mv at 5 amps
evaluation orders, request % - | ypqulation Resistance.... >10° megohms
Bulletin CEC 4003-X6. ) Humidity...ooooooooeoen 160°F, 14 days, 95% RH

Corrosion..........cc...c...... Salt spray per QQ-M-151a

(:onsolidatd Electrodynamics

GLENDALE DIVISION @

n, s

740 Salem Street, Glendale 3, California

= OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD
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Electronic Industries' N@WS Briefs

Capsule summaries of important happenings in affairs of equipment and component manufacturers

FEDERAL TELEPHONE & RADIO CO. has
received a contract for $19-million to manu-
facture AN/ARN-21 Receiver-Transmitters for
the Bureau of Aeronautics, U. S, Navy.

DIGITRONICS CORP., consultants and
manufacturers of digital systems and com-
ponents has recently been formed. Their of-
fices will be at 35-10 36th Ave., Long Island
City 6, N, Y.

GLASS-TITE INDUSTRIES, INC., 1391 At-
wood Ave., Johnston 9, R. I, has been formed
to manufacture hermetic seals for the elec-
tronic industry.

H. K. PORTER CO., INC., has acquired
Federal Wire & Cable Co., Ltd., Guelph, On-
tario.

GULTON INDUSTRIES, INC., now makes
ultrasonic systems and equipment available on
a rental basis. There will be no exploitation
of the company’s patent position as the pur-
chaser has the option of renting or buying the
equipment outright.

RADIO CORPORATION OF AMERICA has
been awarded a USAF product improvement
contract under which it will develop industry
wide design and reliability standards for vari-
ous {ypes of airborne electronic equipment.

GE’S MISSILE AND ORDNANCE SYSTEMS
DEPT. has added guided missile production
facilities. The production capability was added
to supplement existing research and develop-
ment capabilities.

WESTINGHOUSE ELECTRIC CORP. is
working on multi-million dollar contracts to
supply control equipment for the USAF’s
Project SAGE, the automatic early warning
radar and air defense system.

ELECTRONIC SYSTEMS DIV., SYLVANIA
ELECTRIC PRODUCTS, INC., has begun con-
struction on a new multi-million dollar re-
search and development center at Ambherst,
N. Y. Completion of the 100,000 sq ft building
is scheduled for Feb., 1958.

SPERRY GYROSCOPE CO. has been
awarded a $3.5-million contract for continued
production of MA-2 automatic flight control
systems for B-52 Stratofortress super bombers.

REMINGTON RAND UNIVAC DIV,
SPERRY RAND CORP. is conducting free
summer courses in electronic computers for
college and university faculty members through
its newly formed Univac Educational Depart-
ment.

ORRADIO INDUSTRIES, INC., and AMPEX
CORP. have ‘‘pooled resources” and joined
forces toward the development of the highest
possible quality instrumentation type magnetio
recording tape.

MINNEAPOLIS - HONEYWELL REGULA-
TOR CO. has received a USAF contract total-
ing more than $l-million to supply its toss-
bombing system for the B-47 stratojet bomber.
Known as LABS (low-altitude bombing sys-
tem), it is already in general use on a number
of USAF, Navy and Royal Air Force fighters.

INTERNATIONAL BUSINESS MACHINES
CORP. has announced that it will move the
headquarters of its Data Processing Div., the
company’s largest, from New York City to
Westchester County. The move will be made
in two stages and will be completed in 1959.

16

GATES RADIO CO. has recently delivered
two of its 30 kw transmitters and six 10 kw
transmitters to Press Wireless, Inc., a radio
communications company with connections in
the important news centers of the world.

GENERAIL. TRANSISTOR CORP. has au-
thorized Arrow Electronics, Inc., 525 Jericho
Turnpike, Mineola, N. Y., to be the first elec-
tronic wholesaler to become an authorized
distributor.

MID-WEST

INSULATION MANUFACTURERS CORP.
has moved its Milwaukee office to the Bockl
Bldg., 2040 West Wisconsin Ave. Cyrus H.
Lyle continues as office manager. The firm’s
Detroit office is now in the New Center Bldg.,
7430 Second Blvd. Carl A. Brandelle will serve
as branch manager,

SENTINEL RADIO CO. has moved its gen-
eral sales offices to 2131 Bueter Rd., Fort
Wayne, Ind.

GENERAL ATOMIC DIV.. GENERAL
DYNAMICS CORP.. has signed a contract with
the Texas Atomic Energy Research Founda-
tion for a four year, $10-million iointlv snon-
sored research program in the field of con-
trolled thermonuclear reactions.

ELECTRONIC ENGINEERING CO. OF
CALIFORNIA has occupied its new 8550,000
40,000 sq. ft. bldg. at 1601 East Chestnut Ave..
Santa Ana, Calif.

GE’s DISTRIBUTION ASSEMBLIES DEPT.
is nearing completion of its $500,000 expan-
sion and modernization program at its Hous-
ton, Texas, Plant.

SEMICONDUCTOR - COMPONENTS DIV.,
TEXAS INSTRUMENTS INCORPORATED.
has opened marketing department offices at its
new quarters at 2929 Cedar Springs Rd..
Dallas, Texas.

RADIATION INSTRUMENT DEVELOP-
MENT LABORATORY has begun construction
on expanded facilities that will enable it te
triple its present production.

REFLECTONE CORP., manufacturers of
precision devices, simulators, and training sys-
tems, has appointed Nissho Co., Ltd.. of Osaka,
Japan, as its representative in Japan, the
Philippine Islands, Formosa, Thailand, In-
donesia, and India.

WESTINGHOUSE ELECTRIC INTERNA-
TIONAL CO. has signed a formal contract
with Societe Cooperative Electro Nucleaire for
11.5-thousand kw atomic power plant which
will provide Belgium with electrical energy by
the end of 1959.

RCA COMMUNICATIONS, INC.. has opened
a direct radio-teletype exchange service (TEX)
between the United States and Portugal.

PHILCO (OVERSEAS) LTD. will furnish
technical “know-how’ along with The Plessey
Co. Ltd. for Semiconductors Ltd., a new com-
pany to manufacture transistors and other
semiconductors in England.

MANSOL CERAMICS CO. has opened its
first overseas manufacturing plant at Thorn-
ton Heath, Surrey, England. The new plant
will manufacture glass preforms for hermetic
sealing.

ELECTRONIC INDUSTRIES & Tele-Tech -

PERMOFLUX PRODUCTS CO., with offices
and plant formerly in Chicago, has concen-
trated all manufacturing, engineering, and
sales offices in their new modern, and enlarged
plant at 4101 San Fernando Rd., Glendale 4,
Calif.

AERO ELECTRONICS CORP.. Gardena,
Calif., has been licensed to manufacture recti-
linear potentiometers utilizing designs origin-
ally developed by Hubbard Scientific Labora-
tories, Inc., Pomona, Calif.

REMINGTON RAND has delivered a large
scale Univae electronic data processing system
to the Arizona Public Service Co.

SEABOARD PACIFIC DIV. is the new name
of Seaboard Coil Spring Div., Associated
Spring Corp., Gardena, Calif. The new desig-
nation reflects more accurately the much
broader range of types of precision mechanical
springs which the division is now supplying.

HOFFMAN SOLAR DIV, HOFFMAN
ELECTRONICS CORP., has been established
in recognition of the growing importance in
the field of solar encrgy. The new division will
be headquartered in Evanston, TIl.

PROCESS INSTRUMENTS DIV.,, BECK-
MAN INSTRUMENTS INC., has been estab-
lished with headquarters in Fullerton, Calif.
Mark H. Howlett will head the new division
which will maintain an eastern manufacturing
and cngineering facility in Ronceverte, W. Va,,
as well as at Fullerton.

GOVERNMENT & INDUSTRIAL DIV,
PHILCO CORP. has established new Western
Development Laboratories at Redwood City,
Calif.

HY'GHES AIRCRAFT CO. has been awarded
a TISAF contract for almost $3-million for
modification of armament control system com-
ponents.

HALLAMORE ELECTRONICS (0., SIEG-
LER CORP. has announced that it has re-
ceived a substantial increase in its contract
for missile test eouipment from Convair Div.
of General Dynamics Corp.. bringing the total
contract up to more than $4.-million.

SYSTEMS DIV.. DAYSTROM. INC., has
heen awarded a contract by North American
Aviation, Inc., for automatic check-out systems
for guided missiles.

SIERRA ELECTRONIC CORP. has moved
into its new and larger facilities at 3885
Bohannon Drive, Menlo Park, Calif.

BARLOWE ELECTRONICS is the new com-
pany name for Barlowe Television. The name
change was made to cover more adequately the
firm’s diversified activities in the electronic
field.

CIRTRONICS CORP. OF AMERICA has
been formed and will have headquarters at
13736 Saticov S$t., Van Nuys, Calif.

SHEPARD INSTRUMENT DIV.. SAVAGE
INDUSTRIES, INC., has begun operations in
Phoenix, Ariz., manufacturing telemetric data
systems. The plant is located at 3131 North
29th Avenue.

AERONUTRONIC SYSTEMS, INC., recently
activated the newest facility in its series of
leasehold expansions at 1234 Air Way in Glen-
dale, Calif.
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HIDDEN TREASURE!

... the engineering skill in every component
oy Burnell. Burnell files contain thousands
of special designs in regular and subminia-
ture filters. :

TOP OF THE LADDER ...

Burnell products incorporate the highest
standards of engineering know-how and pre-
cision manufacturing in toroids, filters and
related networks.

WHICH AD DO YOU LIKE
they all tell the same basic story

WANT JAM ON IT?

Burnell supplies the extrasin service,
courtesy and sheer engineering value. Your
inquiries on toroids, filters and related net-
works will be handled promptly.

BEFORE YOUR WIRES GET CROSSED...

...consult Burnell about your networks
problems. Or write for technical information
and catalog, without cost or obligation, with
details on our toroidal components in reg-
ular down to subminiature sizes.

HOW ABOUT SOME ICING?

Burnell provides the “top layer” that makes
all the diffeience. Your toroid and filter
problems are solved by the most advanced
engineering in the field —by Burnell.

/

<=~
5

CREAM COSTS NO EXTRA

Depend on Burnell for toroids, filters and
related networks whether you require
standard components, or special, custom-
designed equipment,

ii

CROSS-SECTION OF A HUGE SELECTICNI

Burnell has over 8,000 filter desigas in
stock, including subminiature filters for air-
craft and guided missiles, communications
filters for receivers, and side-band filters
for carriers...in addition to an array of
other new, specialized components.

BEST?

LIKE THE GRAVY TCO?

Burnell success depends on meeting your
exact needs. If the toroidal component you
requi‘e is not alreacy on our files, we will
make it to your exact specifications.

Bl

You are cordially invited to visit our booth, #3101, at the WESCON Show.
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ENGINEERS

AND

DESIGNERS

THE ELECTRONICS DIVISION
GENERAL MOTORS

Pioneering Opportunities in the Following Fields!

o Missile Guidance

o Avionics

o Computers

AC turn-over figures are amazing.
Less than 19! Speaks highly for the
advancement opportunities, work-
ing conditions and wages we pay
our Engineers and Designers. It’s
been that way for years at AC.
That’s why we are so proud of and
why you should investigate your

Better Future at AC by writing

Flint 2, Michigan

18 Circle 10 on Inquiry Card, page 89

o Automotive-Aviation Electronic Products

~— @ Jet Engine Fuel Controls

G. M.’s long-standing policy of de-
centralization creates unlimited op-
portunities for qualified Electrical,
Mechanical Engineers and Design-
ers. Masters Degree Program availa-
ble at University of Wisconsin, Mil-
waukee to all eligible AC Engineers.
Arrange a personal confidential

interview in your locality by writing

For Employment Application
Mr. Cecil E. Sundeen, Supervisor of Technical Employment

AC the ELECTRONICS DIVISION

GENERAL MOTORS CORPORATION |

Milwavkee 2, Wisconsin

|
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Tele-Tips

ENGINEERING DAFFINESS is
summarized in this waggish collec-
tions of definitions from “Berkeley
Engineering,” journal of Berkeley
Division of Beckman Instruments:

Servomechanism: A system, usu-
ally of great complexity, in which
the output of a device is sampled
and fed back into the input in or-
der to produce uncontrollable os-
cillations.

Feedback Loop: That portion of a
servomechanism circuit which
makes possible its instability.

Follow-Up: A device in a servo-
mechanism which is used to fol-
low, as faithfully as possible, its
oscillations.

Rate Generator: A small but costly
electrical device affixed to the out-
put end of a servo system for
ornamental purposes.

Stability: The desired optimum of
servo performance, as manifested
by violent threshing of an output
member.

Amplifier: An electronic device
for superimposing electrical insta-
bilities on mechanical.

Specification: A form of heroic or
epic poetry favored by engineers;
a collection of impossible condi-
tions; a collection of loopholes
loosely held together by wistful
verbiage.

Zero Back-Lash: A whimsical con-
cept much professed by authors of
specifications.

Nyquist Diagram: An ornamental
figure derived from mathematics
which demonstrates the stability
of an obviously unstable system.

Wiring Diagram: A form of the
graphic arts which has the char-
acteristic of changing form con-
stantly in the manner of cloud
formations.

Production (With respect to servo
electronics) : The process of pain-
fully assembling, dismantling and
reassembling electrical compo-
nents in accordance with wiring
diagrams (q. v.); a vicious circle.

(Continued on page 22)
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MULTI-FREQUENCY BURST
AMPLITUDE vs FREQUENCY.
Check wide band cooxial ra-
bles, microwave links, indi-
viduol units and complete TV
systems for frequency response
thoracteristics without point
1o point checking or sweep
generator.

WHITE WINDOW
LOW & HIGH FREQUENCY
CHARACTERISTICS. Determine
ringing, smears, steps, low
frequency tilt, phase shift,
mismatched terminations, etc.
in TV signols or systems,

STAIRSTEP SIGNAL  modu-
tated by crystal comtreiled
3.579 mc for differential am-
plitude ond differenticl phose
measurement. Checks ompli-
tude linearity, differertiol
amplitude linearity ord dif-
ferential phase of any wnit
or system.

Model 1003-C includes vari-
oble duty cycle stairstep {10
90% average picture level).

Model 608-A HI-LO C(ROSS
FILTER for Signal analysis.

% Completely self contained X Portable
* Multi-frequency burst X Stairstep X Modulated stoirstep W A 7 "Mﬂbu'her?‘igﬁﬁizizim'

* White wincow * Composite sync * Regulated power supply. Checks differential amplitude.

MODULATED STAIRSTEP sig-
nal  thry low pass filter,
Checks linearity.
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FROM “GIANT" 10-INCHERS TO “SUPER-COLOSSAL" FROM PRIMITIVE “TRF'S"” TO THE HIGHEST OF THE
27°s . . . early black-and-white to the latest i “pi . . . the earphone era to the most mod-

rainbow colors . . . ern of radios.

[\ )N

KESTER SOLDER

COMPANY » 4210 WRIGHTWOOD AVENUE - CHICAGO 39, ILLINOIS
NEWARK 5, NEW JERSEY . BRANTFORD, CANADA

FOR MORE THAN HALF A CENTURY,
one of the ‘‘constants’’ of the ever-expanding
electronics industry has been Kester Solder.
Equipment and components originally sol-
dered with Kester continue to give excellent
service; regardless of their age, the soldered
joints stay in perfect condition for the life of
the unit. That’'s why Kester Flux-Core Solder
has the greatest acceptance in the industry

. why you should always insist on Kester.

WRITE TODAY for the KESTER 78 page text-
book “Solder . . . Its Fundamentals and
Usage.” Free!
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MECHANICAL ENGINEERS are using their skills in the de- ELECTRO-MECHANICAL ENGIMNEERS are constanily faced
sigr. and development of new mechanisms required for business with the problems of capturing information from the varicus
machines and for those mechanical products which are associ- input devices and converting this information into a usable form
ated with electronic data processing equipment. for subsequent use in data-handling equipment.

et i

ELECTRONIC ENGINEERS enjoy an unparalleled freedom COMPUTER ENGINEERS backed by the company’s computer
in the development of new types of circuitry and components research since 1938 are developing an economical, flexible digi-
which are necessary to maintain leadership in the competitive tal computer to meet the requirements of all record-keeping
field of record-keeping automation. applications.

ENGINEERING UNLIMITED

AT ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS

If you are looking for a challenging opportunity with an established
company which has tripled its sales in ten years—onec that ofters excellent
starting salaries as well as permancnt positions . . .

Act af once! Send resumé of your education and experience to Employ-
ment Department, Technical Procurement Sec, L, The National Cash
Register Company, Dayton 9, Ohio.

THE NATIONAL CASH REGISTER COMPANY

ELECTRONIC INDUSTRIES & Tele-Tech - July 1957 Circle 13 on Inquiry Card, page 89 2]



I[ERC’'s FREE
TUBE SHIELD GUIDE, helps
You improve electron

—provides information you need to
properly match over 1,400 sizes and types
of electron tubes and heat-dissipating
tube shields for best cooling, retention and
protection against shock and vibration!

New 20 page IERC Heat-dissipating
Tube Shield Guide has been carefully and
accurately compiled in answer to

many hundreds of Electronic Engineer
suggestions and requests for just such

a practical Guide. New design applications
and retrofitting of electronic equipments
with IERC Heat-dissipating Tube Shields
(for the excellent cooling, extended

tube life and reliability they provide)
created the need for this type of
professional information — plus another
“first” for IERC — the first reference
manual of this type to the electronic industry!

For a free copy, please send request
on your company letterhead to: Dept. TSG.

Infernational =1

electronic research corporation
145 West Magnolia Boulevard, Burbank, California

Heat-dissipating tube shields for miniature, subminiature, octal/power electron tubes
Circle 14 on Inquiry Card, page 89
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Tele-Tips

(Continued from page 18)

Servomechanisms Engineer: A
soothsayer of mystical powers
skilled in mathematical rubrics
and incantations; a prophet with-
out honor in California or any-
where else, a dreamer or wool-
gatherer.

Performance Evaluation: A grate-
ful appreciation of whatever re-
sults from a servo system.

RELIABILITY of a transistor
portable radio was proved the
hard way when Arvin Industries
salesman James R. Rohm fell,
with an Arvin portable, to the foot
of a long flight of concrete stairs.
Final score: one unconscious
salesman; one working portable.

LONGER LIFE EXPECTANCY is
found at the managerial, techni-
cal, and administrative level, con-
trary to the current belief that
promotion can kill you. Further
improvement can result from ex-
ecutive health examination plans.
Health. exams are given by the
larger companies more often than
the smaller concerns. Good health
of the management team is a valu-
able company asset, worthy of the
same ‘‘preventative maintenance”
given more tangible assets.

COMPUTER COURTSHIP re-
cently featured on a TV show has
gone on the rocks. UNIVAC
picked Barbara Smith and John
Caran as having most similar likes
and dislikes among a number of
unmarried folk. High expenses,
the 70-mile distance between
John’s and Barbara’s homes, and
the prospect of a live-in mother-
in-law have killed the romance.
We don’t need a computer to pre-
dict that computer experts will
plead “Insufficient data”!

THE TV ERA has brought another
change in our way of life. West-
port Connecticut is giving each
fireman a small radio receiver to
bring fire warnings inside the
home where they can compete
with TV, Radio and Hi-Fi!
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GENERAL TRANSISTOIR

MEETS NARROW PARAMETER SPECS
FOR COMPUTER CONTROL COMPANY’S

ONE SHOT MULTIVIBRATOR

i RELIABILITY WITH SAVINGS
GAINED BY G. T.'S ENGINEERING

| Complete reliability, performance, space and weight limits

! ! and competitive price were the requirements of this trans-
istorized module for digital systems manufactured by the
Computer Control Company. The application required narrow
parameter spreads,

‘ General Transistor met and surpassed these very tight specs
with their GT-122 high current gain PNP type transistor.
This problem was solved by “GT‘s” engineering skill and

1 transistor “’know-how” coupled with advanced production
techniques plus the enforcement of strict quality controls.

| ‘ As an added service ’GT’’ engineers designed and constructed
_J | L a special test circuit which enabled shock and vibration tests
to be performed and environmental conditions created to assure
the customer complete reliability under extreme conditions.

This is just one more example of why General Transistor is
the fastest growing name in transistors.

Send today for complete technical data and specifications.

GENERAL TRANSISTO

o R P o R A T I o N

91-27 138TH PLACE
JAMAICA 35, NEW YORK

)
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... SENDUST POWDER CORES

Try
SENDUST CORES

in these typical
applications

® Cores for loading coils
® Cores for filter coils

® Transformer cores for
voice and carrier
frequencies

Write for a copy of the Sendust
Core Bulletin SDC-110, contain-
ing data on standard core sizes,
electrical and magnetic properties,
standard permeabilities, etc.

ADDRESS DEPT. T-77

24 Circle 257 on Inquiry Card, page 89

They use NON-STRATEGIC MATERIALS

...you can avoid alloy shortages

Arnold sells SENDUST Powder Cores in
this country under exclusive license from
The Tohoku Metal Industries Co., Ltd., of
Japan. They are available in a wide selection
of sizes, ranging from .800"" O D. to 3.346"
O.D.—and in permeabilities of 10, 13, 25,
30, 50 and 80, although not all sizes are
available in all permeabilities.

SENDUST cores possess magnetic proper-
ties that are generally superior to iron powder
cores, but inferior to Mo-Permalloy powder
cores in the audio and carrier frequency
range. The eddy current loss for SENDUST

cores is lower than that of Mo-Permalloy
powder cores, but the hysteresis loss of
SENDUST cores is substantially higher, and
they also have higher values of electrical
resistivity. In other characteristics of pawder
cores, the two types are somewhat similar,
but SENDUST cores contain #o scarce or
strategic materials and can offer a core source
in times of alloy shortage.

Sample SENDUST cores as well as pro-
duction quantities are available from stock.
For more detailed information, send far technical
data sheet SDC-110.

WSW 6320

THE ARNoLD ENGINEERING (oMPANY

Main Qffice & Plani: 3
Reperh Fadfic Division Plznt: 541 East 51s4 Street, Lus Angeles, Caiifz
- -District Sales Offices: :
Bostor: 260 Berkefey St. -
New York: 350 Fifth Ave. Washington, D.C.: 1001-15th St., N.W.

AL

=

ELECTRONIC INDUSTRIES & Tele-Tech

il

Marengo, Hlinois

Los Angeles: 3450 Wilshire Bivd.

T T Wi,

= et d

S
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Having your ups

and downs ?
... if they involve WIRE WOUND RESISTORS

DA'-OHM has the answer!

All Dalohm components are carefully designed and skillfully
made to assure you of supreme quality and dependability,
plus the widest versatility of application.

Outstanding examples of the Dalohm line are the following
miniature, silicone coated, wire wound resistors.

You can depend on Dalohm

FOR CRITICAL ELECTRONIC DESIGN WHERE SPACE IS A PROBLEM
TYPE RLS TYPE RSE

"""" 1 i“ TN T

| por— RUGGEDIZED” (!

< ] {

? Essentially the A modified RS Type, with

% same as Type RS, tremendous shock i
but built with resistance obtained by |

| radial leads for encasing them in a metal

; ' printed circuit housing, yet maintaining

| applications. miniature size. }

i ¢ Five wattages— ¢ Five wattages—2, 3, 5, 7, i

. 2,3,5,7 and 10; and 10; seven physical }E

/ six physical sizes sizes. 2

| Write for Bulletin R-30A Write for Bulletin R-258

JUST ASK US!

Smallest in size, Dalohm Type RS resistors are

silicone sealed, offer high di-electric strength, You are invited to write for the com-
maximum heat dissipation, and resistance to plete catalog of Dalohm precision re-
abrasxor?. plus every other@esxrable characteristic: sistors, potentiometers and collet-fitting
¢ 100% impervious to moisture and salt spray knobs
¢ Complete welded construction from terminal . .

. tefminal If none of our standard line fills your

« Temperature coefficient 0.00002/Deg. C need, our able engineers and skilled

¢ Resistance ranges from 0.05 ohm to 175K ohm, craftsmen, equipped with the most mod-

depending on type ern equipment, are ready to help solve
e Tolerances 0.05% to 3%, depending on type your problem in the realm of develop-
« Five wattages—2, 3, 5, 7. and 10; six physical ment, engineering. design and production,
sizes Just outline your specific situation.

Write for Bulletin R-23D

DALE PRODUCTS, Inc.

* Export Dept: ¢ In Canada:
Colu:n3::s 23::;::::"5 S.A Pan-Mar Corp., Charles W. Pointon, Ltd.
' v S 1270 Broadway, New York 1, N.Y. 6 Alcina Ave., Toronto, Ont.
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HIGH
VOLTAGE

BREAKDOWN TEST

... proves Johnson
tube sockets are
built to take it!

3 grades for every tube socket ~

means greater reliability...lower cost!

Pick the tube socket that meets your specifications from
Johnson’s 3 basic grades for every socket type! Check John-
son’s standardization program . . . you’ll find that selection is
simplified, delivery cycles are shorter—and many times you’ll
find that you will get superior quality sockets at lower cost
due to the elimination of special set-up and tooling charges.
dohnson’s tube socket standardization program provides you
with complete specifications for standard, industrial and
military socket requirements. For complete information,
write for your copy of Standardization Booklet 536, today!

STANDARD—These are commercial grade
sockets for general requirements. Bayonet
Sockets equipped with porcelain bases,
glazed top and sides, Phosphor bronze con-
tacts .0002 cadmium plated. Nickel-plated
hardware. Bayonet shells are etched aly-
minum, Wafer Sockets equipped with glazed
steatite base—DC200 treated.

Contacts are plated brass with steel
springs. Shielded types equipped with etch-
ed aluminum shields,

INDUSTRIAL—Superior in quality to"Stand-
ard” types, equipped with glazed steatite
bases, DC200 treated. Phosphor bronze or
beryllium copper contacts and springs, .0005
silver-plated. Fungus resistant cushion washers
under contacts,

MILITARY —Top quality for military re
quirements. Glazed L4 steatite bases, DC200
treated. Bayonet Sockets equipped with
beryllium copper contacts .0005 silver-
plated. Hot tin-dipped solder terminals—
brass bayonet shells, .0003 nickel-plated.
Threaded hardware .0002 nickel plated—
unthreaded hardware .0003. With fungus
resistant cushion washers under contacts,
Wafer Sockets equipped with phosphor
bronze contacts and beryllium copper springs,
silver-plated .001. Hot tin-dipped solder ter-
minols. Fungus resistant, glass base melamine
cushion washers under contacts. Aluminum
shields on shielded types, No. 14 iridite
treated. Entire socket protected for 200
hour salt spray test.

Complete specificati A00

Aluminum bayonet shells and shields for
wofer types, iridite No. 14 treated,

Write for your copy of
Socket Standardizatien
Booklet 536, today!

Circle 259 on Inquiry Card, page 89
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Books

Transmission Circuits
By Everard M. Williams, Ph. D. and James B.

Woodford, Jr., D. Sc. Published 1957 by the

MacMillan Co., 60 Fifth Ave., New York 11.

156 pages, ix pages. Price $4.25.

The text comprises material used
for some years in a one-semester
course for senior students majoring in
electrical engineering at Carnegie In-
stitute of Technology. Except for
Chapter 1 and parts of Chapter 2, the
text is organized so that any desired
portions of chapters can be omitted to
suit the particular requirements. The
portion of Chapter 2 dealing with the
detailed derivation of skin-effect form-
ulas can be omitted without destroy-
ing the continuity of the subsequent
sections and chapters.

This work is assembled primarily
for use in teaching rather than as a
reference work. The wealth of detail
which characterizes a reference work
would jeopardize the educational ob-
jectives of the courses in which this
text has been used.

Guidance

By Arthur S. Locke. Published 1956 by D. Van
Nostrand Co., Inc., 120 Alexander St., Prince-
ton, N. J. 729 pages, xvii pages. Price $12.50.

Every basic problem encountered in
directing a controlled missile reliably
to its target is considered. From a dis-
cussion of fundamental problems, the
book proceeds to different methods in
obtaining intelligence on a target by
employment of infrared, radio, and
acoustic waves, and fixing its loca-
tion by terrestrial and celestial refer-
ences. It covers the mathematical
groundwork geared for solving guid-
ance problems and gives an unusually
lucid exposition of related servo sys-
tem theory.

Tactical considerations limiting the
employment of guided missiles, an
analysis of the several flight trajec-
tories, the use of radar in tracking
targets, and bandwidth studies are
given in detail. Among the other topics
covered are guidance problems arising
during the prelaunching and launch-
ing phases, economic considerations,
the influence of airframe design upon
choice of guidance systems, and meth-
ods of simulation, computation, and
telemetry.

An invaluable survey of guidance
devices and techniques, this book is an
essential background for work with
missile guidance systems, even for
those already in the field.

Books Received

Proceedings of the National

Electronics Conference, Vol. XII

Published 1957 by the National Electronics Con-
ference, Inc., 84 E, Randolph St., Chicago 1, .,
1095 pages, xlvii pages. Price, $5.00.

These proceedings cover the 1956
Conference held at the Hotel Sherman,
Chicago, Illinois, on October 1-3, 1956.
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A self-contained unit. Provides any code—one to five pulses—with com- FEATURES:

pletely independent adjustment for each pulse.

Any or all pulses can be time modulated. And, the Model MP-1 can be
used to synchronize other equipment because of its trigger output.

The instrument is provided with internal calibration circuits — 1 micro-
second markers to check code settings.

In addition, it supplies a square wave pulse, at a separate output jack,
operating at 40 to 4,000 pps. This is extremely useful for modulation and
general testing.

Write to Polarad for a detailed data sheet on the Model MP-1.

« Provision for external pulse time
modulation.

« Trigger selection at any of the
code pulses.

» High level, low impedance output.
» Shortrise and fall time of pulses.
- Square wave output.

» Internal calibration time marker.
«» Accurately calibrated delay dial.

SPECIFICATIONS:

Internal Pulse Characteristics:

No. of Channels
1 to 5 independently on or off

Repetition Rate................... 40 to 4,000 pps
Pulse Width ..0.2 to 2.0 microseconds
Pulse Delay............. .0 to 30 microseconds

2 to 300 microseconds
Minimum Pulse Separation
0.1 microsecond
Initial Channel Delay
2 microseconds from sync. pulse
Output Pulse Characteristics:

Trigger Pulse Output:

(a) At zero time or simultaneous
with any one of the output
pulses.

(b) 10 volts positive and negative
into 75-ohms.

External Sync Pulse:
Positive or negative pulse or sine wave

Pulse Time Modulation:

Polarad’ ins¥ument.

Ny e O-1 microsecond  Frequency....40-400 cps any or al channels

OVershoot ................ccccooommeres less than 10% Required Ext. Mod.............. 1 volt rms min. For private demonstration

Ampilitude....20 v. minimum into 100 ohms Maximum deviation .....*=0.5 microsecond without obligation
ask for the

MOBILE FIELD DEMONSTRATOR

oW\ 7.\'}) ELECTRONICS CORPORATION
43-20 34th Street + Long Island City 1, New York

to stop
at your plant

~ ‘.
» ¥
Oven prinett

REPRESENTATIVES: Albany, Albuquerque, Atlanta, Baltimore, Boston, Chicago, Clevefand, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles, New York,
Philadelphia, Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C., Winston-Salem, Canada: Arnprior, Ontario.

Resident Representatives in Principal Foreign Cities
ELECTRONIC INDUSTRIES & Tele-Tech -
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Important Question No. 2

ho submits the most
complete laboratory reports
with all custom-huilt

delay line prototypes’

[ESL doxronnrion

It is a known fact that ESC Corporation is unequalled for the most complete and de-
finitive laboratory reports submitted with delay line prototypes. Every ESC lab re-
port includes submitted electrical requirements, photo-oscillograms (which indicate input
and output pulse shape and output rise-time), the test equipment used, and evalua-
tion of the electrical characteristics of the prototype. This is unmatched in the industry.

Z%///////m Ist in sales!
//’%////////////’”” Ist company devoted exclusively to the

Z4 .
manufacture of delay lines!

/:%///////fm Ist in research, design and development

L of custom-built delay lines!

Exceptional employment opportunities for engineers experienced in pulse techniques.

BV s

ESC CORPORATION 562 BERGEN BOULEVARD - PALISADES PARK - NEW JERSEY
@
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An Engineer 'Doodled"
and Solved an
Explosive Problem with

FUSITE TERMINALS

The problem was literally explosive. It was a pump and motor

to operate safely submerged in gasoline. The electrical
connections had to be made through a vapor-proof seal.
Two simple and inexpensive Fusite glass-to-metal
terminals did the job like this ““doodle” shows.

Alvript pe
CASTING o

| Over/oad Mrotee for' _
Hermetieally Sealed witd FUSITE
TERMINAL.

ENCLOED PUMP A4D
MoTUe. AREA

; lU Ass/‘?-é—ro ~-METAL | Ny vwoere GASGLiag

TERMINAL N E | g

This can’t be called a “typical”” Fusite  *“noodle” the next time you *‘doodle”
case history. In our long list of success-  and pass your problems on to us.

ful new applications, we have helped
engineer, there are none we could call
“typical”.

We make hundreds of stock terminals
of both multiple bead and solid glass
types. We're prepared to design and
So just keep Fusite Terminals in your — make special terminals to your needs.

Waite today for catalog — Dep’t. U-4

« TERMINALS | >
NG THE CORPORATION

«

G 6026 FERNVIEW AVE., CINCINNATI 13, OHIO
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Let the engineers «who are doing it tell you

Whatit's like to work in a nerve
center of the new industrial era

Dr. John L. Bower, Chief of our Auto-
matic Industrial Controls Section. put it
this way:

“Automatic electro-mechanical control
systems are the eves, ears, and brains of
the second industrial revolution. At Auto-
netics. we’ve been in the relatively young
field of electro-mechanics for 11 years...
making breakthroughs on many major
fronts. The time was never riper for crea-
tive engineers to get in on this work”’

Today you can build your career on
this solid base of accomplishment, and
grow forward with us as we tackle new
and ever more challenging assignments.

For instance, i you are strong on servo,
transistor, or digital techniques—you may
qualify for a special position in the devel-
opment of automatic machine tool con-
trols, computers, automatic checkout
equipment, bombing navigation systems,

or advanced inertial navigation systems.

Two of our new developments in these
fields are: Numill—a completely transis-
torized. numerical tape-directed control
system for machine tools...and Recomp
—a 200 pound portable computer that has
giant-computer capacity.

Whatever field of engineering you enter
at AUTONETICS, you'll work in an engi-
neering-management almosphere that is
conducive to your professional advance-
ment. You'll enjoy research, development,
and test facilities as advanced as the proj-
ect on which you’re working.

Our engineering brochure tells the story
in more detail. It’s easy to get one; just
send the coupon below.

Autonetics @

A Division of North American Aviation, Inc.

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE

Guidance J Fire Cantrol [J Computers J

Name.

Degree (s)

Experience._

30 Circle 151 on Inquiry Card, page 89

Mr. A. N. Benning, AUTONETICS, Dept. 353, El-7, 9150 E. Imperial Hwy., Downaey, California
Dear Mr. Benning: Please send me AUTONETICS’

Flight Control [J Automated Machine Control O
S ‘Home Address

S Home Phone

engineering brochure. | am interested in the following fields. {check one or mare)
Systems Analysis [J

ELECTRONIC INDUSTRIES & Tele-Tech -

Dr. John Bower, former associate pro-
tessor of elecirical engineering at
Yale, has been witn Autonetics 7 years
... 5 yeurs in charge of automotic
mackine tool contrals development. Last
April he was pramoted to automatic
industrial controls sectian chief.

Leo Noe, MSEE-Yale, joined Autonetics
in 1951 as research engineer in auto-
pilots. tn “53 he was promoted to super-
visor. leo’s responsibilities included
develapment of aircraft yaw and pitch
dampers, In ‘56 he made group leader in
autematic checkout.

Test Equipment [J
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This revolutionary new improvement in tape reel design is now
standard for all 7" reels of Audiotape — an extra-value feature
at no extra cost!

With the C-slot reel, threading becomes virtually automatic. No
more fumbling with tiny loops or sticking your finger in little holes.
What’s more, the new reel is actually heavier and stronger than
ever before. All five types of Audiotape now come on this great new
reel.

Only C-SLOT threading gives you these advantages:
No kinks or loops in tape
No “pigtails” to stick up and break off or cause
reel to wobble when turned over
No need to turn reel by hand to anchor tape

PLUS these improved construction features:
Smooth, unbroken rim — no slit to warp or bind
Perfectly smooth inner surface — no sharp edges
to catch or roughen tape
Strong, non-warping construction — the ultimate in
reel ruggedness

Ask your dealer for a demonstration
of the Audiotape C-slot reel.

ELECTRONIC INDUSTRIES & Tele-Tech <+ July 1957

TRADE MARK

C-SLOT THREADING

. « « the fastest, easiest-threading reel ever developed!

gives you

HERE’'S ALL YOU HAVE TO DO:

reel
rotation

1. Insert tape
through flange
opening at top of
C-slot.

2. Drop tape into
slot, leaving
about 1 inch pro-
jecting beyond
the hub with tape
slack on both
sides of recording
head.

THEN PRESS THE “START" BUTTONI

Tape will grip and hold firmly . ..
no need to turn reel by hand to anchor free end.

000000000 0606060600006060000000000000000000000

0000000000000 00000000000000000000s000s

&Z S In Hollywood: 840 N. Fairfax Ave.
" In Chicago: 5428 Milwaukee Ave.

Export Dept.: 13 East 40th St., N.Y. 16, N.Y.

AUDIO DEVICES, INC., 444 Modison Ave., New York 22, N.Y. Cables "ARLAB'"

Circle 152 on Inquiry Card, page '89 k)|



surface barrier transistors from SPRAGUE

2N344/SBIOI
for Medium Gain
Amplifiers

2N345/sB102
for High Gain
Amplifiers

Min. | Typ. | Max. Min, | Typ. |[Max.
hfe [ 11| 23| 83 hie | 25| 40|10
fmax| 30| 45 | — fmax | 30 | 45| —

acivai
size
2N346/SBIOS 2N240/SBS|22
for High Frequency for Computer
Oscillators Switching

Min. [Typ. |Max. Min. | Max.
hte | 10| —{ — hfe 16 -
fmax | 60| 90| — fmax 30 —

Ts — 80

IN VOLUME PRODUCTION %ﬂ/‘/
P

For general high frequency applications, and for high
speed computer switching circuits, design around
Sprague surface barrier transistors. They are available
now in production quantities from a completely new,
scrupulously clean plant, built from the ground up espe-
cially to make high quality semi-conductor products.

The four transistor types shown are the most popular.

— — Orders for these units are shipped promptly. What's
: " T more, surface barrier transistors are reasonably priced.
] High quality and excellent electrical characteristics
. make them an economical solution to many difficult

’ / circuit requirements.

WRITE FOR COMPLETE ENGINEERING DATA SHEETS ON THE TYPES IN WHICH
YOU ARE INTERESTED. ADDRESS REQUEST TO THE TECHNICAL LITERATURE
SECTION, SPRAGUE ELECTRIC CO., 233 MARSHALL ST., NORTH ADAMS, MASS.

| ) o s p n n G U E ¢
TRANSISTORS +« RESISTORS + MAGNETIC COMPONENTS

CAPACITORS ¢ INTERFERENCE FILTERS « PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE « PRINTED CIRCUITS

the trademark of reliability

o
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Standardize
Wired-TV

Like other things surrounding the
rapidly-expanding field of wired TV,
the present name—*“Closed circuit TV”
(CC-TV), just grew. At present the
uses include: industrial, scientific, en-
tertainment, sports, educational, busi-
ness, community and other broadcast-
ing services, exhibition of Motion
Pictures in the home etc. Some day
every modern home will boast of its
own CC-TV system, with a camera at
the front door so that the visitor can
be “scanned” before he is admitted.

A quick glance over the field shows
that TV transmission over wires can
be at rf or at vf frequencies. Distances
covered can be from a few feet to
3,000 miles or more across our nation.

There are less than a dozen well-
known CC-TV manufacturers. Each
has designed along different but ortho-
dox lines. The majority have only one
item in common, a “Vidicon” tube in
the camera. The employment of a sin-
gle system, which is a must for TV
broadcasting, is not necessary in CC-
TV. Some use the FCC 525-line stand-
ard; other supply 245-line, non-inter-
laced systems which usually cost less.

There has been some standardization
but much more is needed before a great
deal of equipment is in the hands of
users. The usual good reasons for
standardization apply. In particular we
need it to retard obsolescence, lower
manufacturing costs, improve inter-
changeability, aid installation and ser-
vicing, and protect the customer by
offering more uniform specifications.

What could be standardized? First,
take Community Systems. Here char-
acteristics such as transmission line
impedance, voltage levels, etc. should
be discussed. Second, for commercial,
scientific and educational installations,
where the user is the owner, the matter
of system, number of lines, interchange-
ability and the like is important. Third,

ELECTRONIC INDUSTRIES & Tele-Tech - July 1957

BERNARD F.

OSBAHR, Editor

in the case of business and sales con-
ferences, where the customer goes to
the firm who owns equipment (which
usually includes large screen projec-
tors), leases the icommon-carrier net-
work and often provides programming
and director’s services (very impor-
tant), a different kind of standardiza-
tion is needed. It is standardization of
business practices and to a certain de-
gree standardization of proposals out-
lining definitely just what services will
be furnished.

Why do we think wired television is
in an expansion era? The number of
business conferences have increased
3009% in 1956 over 1955. Large com-
panies are finding out that their scat-
tered, key personnel can be thus linked
together at a fraction of the travel cost
required to assemble at a resort con-
vention site. Community TV systems
are growing steadily in numbers. As
yet we do not know what to expect
from the newly-proposed home movie
service over wires. For certain types
of education which require the eye of
the student to be close to the demon-
stration, such as dentistry or surgery,
we had the pleasure of seeing, at the
world’s most elaborate installation at
the Walter Reed Army Medical Center,
Washington, with its color equipment,
the proof that such systems provide
large-class viewing not possible by
other means. On every hand we see
industrial and scientific wired TV
being used for more and more pur-
poses. When the “packaged” installa-
tion of a small camera and a receiver,
which may replace one or more watch-
men now patrolling guarded property,
costs around $1,000, what manager
would not be interested? With most of
our TV broadcasting stations now li-
censed and operating, it is natural for
the manufacturers of such TV equip-
ment to look toward this expanding
field.
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Fig. 2: Intermittent constant-current life of “D” dry cell.

Transistorized and miniaturized equipment have such low power
requirements that batteries have become competitive with other
power sources. The special requirements of air-borne and under-
water missiles have spurred the development of many different
battery types, each with unique advantages. Shelf life and service
life have extended far beyond the capabilities of pre-war models.

By ARNOLD E. LOOK, JR.
Assistant Editor,
ELECTRONIC INDUSTRIES & Tele-Tech

New Horizons

For Battery Power

HE steady development of primary cells has, in

recent years, been surmounted by a rapid spurt
in research and development of batteries to meet the
needs of miniature and transistorized equipment.
Great improvements in shelf life and capacity have
been made, as well as improvements in power-to-
weight characteristics. New shapes and manufactur-
ing techniques, combined with improved active in-
gredients and packaging materials give us better per-
formance and greater economy. The large volume of
battery sales makes possible the production of an ever
increasing variety of shapes, voltages and capacities
for specialized applications. The electronic engineer
of today can choose from a wide variety of batteries
for his new electronic equipment.

The modern dry cell was born in 1888, when Gassner
modified the LeClanche cell to produce the first prac-
tical dry cell. Those first cells, while embodying all
the basic principles of present cells, had limited life
and capacity. Our “flashlight” was originally just
exactly that, because the first small dry cells could
produce the necessary power only in short flashes.

Steady Improvement

Today’s descendant of the original carbon-zine dry
cell is vastly improved. Back in 1901 the Government

tested early No. 6 dry cells and they showed an aver-
age 35% deterioration during 6 months on the shelf.
By 1916, this had dropped to 25%, still a severe limi-
tation. In 1984, the average No. 6 cell was deteriorat-
ing only 7% in six months. A series of tests in 1951
showed that the industry had improved the cell to
such a degree it would deteriorate only a low 29 in
half a year.

The same sort of improvement over the years can
be traced for that work horse of the dry cells, the
standard Size D flashlight cell. National Bureau of
Standards ran a standardized 4-ohm intermittent test
on a large batch of D cells in 1910. In those days the
D cell gave 260 minutes of service. By 1985 this had
been nearly tripled to 750 minutes, and a later test
series, in 1951, showed average service of 800 minutes
—and some types went over 1,000 minutes.

Flat Cells

Automated manufacture, and decreased weight and
volume have resulted from the development of flat
cells. These new cells consist of a sandwich of man-
ganese dioxide mix between flat zinc and carbon elee-
trodes. In one form, these flat cells are assembled by
machine and wrapped in an airtight pliofilm envelope
which is then heat sealed. In another version, a
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plastic case is shrunk onto the machine-assembled cell.
Advantages of these types of cell include automated
manufacture and elimination of inter-cell leakage. Ex-
tensive use of plastics has reduced weight and volume.
The active ingredients are essentially unchanged, but
more refined materials have increased shelf life and
capacity of the cells.

Electric Waich

A striking example of convergent design efforts by
equipment and cell engineers is the Hamilton electric
wrist watch. The watch itself is a tribute to Hamil-
ton engineering; its motor uses micro-coils wound of
nearly invisibile .0006-in. wire. More than ten years
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Fig. 3: New design concept of Elgin Indium
cell permits variety in shape and size.
between cases.

of design and development effort went into the new
watch. It was made possible, however, only with the
aid of concurrent development of a miniature cell
which could power the watch for more than a year
—about 125 million cycles of the motor.

Such a cell is National Carbon Company’s new
Eveready W-307. This tiny cell, weighing only 1/20
ounce is capable of providing 32 watt-hours per pound.
Nominal rating of the cell is 1.5 volts, and it is rated
at a total of 60 milliampere-hours to a 1.3-volt cutoff.
Recommended average current is 60 ma or less. It
employs highly refined standard dry-battery ingre-
dients, and measures only .440-inch diameter by Vs-
inch thick. It is made completely of non-magnetic
materials.

Fig. 6 This Everyready W-307 cell is cap-
able of driving a wrist watch for a year.
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Fig. 4: Mallory’'s mercury cell design
includes a filtered relief vent space.

Fig. 7: The new Hamilton electric wrist
watch has fewer parts than a wound watch.

Mercury Cell

The mercuric oxide zinc potassium hydroxide pri-
mary cell, commonly called the “mercury cell” was
developed during the early part of World War II.
Since that time it has come into increasing use for
both military and civilian applications.

As in other electrochemical cell systems the electri-
cal energy of the mercury cell is produced by a reac-
tion between the anode and the depolarizing cathode
aided by the cell electrolyte. An anode pellet of pure
amalgamated zinc is used, with a depolarizing cathode
consisting of high purity mercuric oxide to which
small amounts of other materials are added to improve
physical and electrical characteristics. The potassium

Fig. 5: Plastic-cased “wafer cells” give
design freedom for Burgess Batteries.

hydroxide electrolyte, with added zincate, provides a
high degree of stability and limits the evolution of
hydrogen during shelf storage and during normal dis-
charge.

During abnormal conditions, such as reverse cur-
rents or short circuits, excessive gas can be generated
within the cell. This need be no serious problem,
however, due to the use of double-jacketed cells in
which venting can occur in the space between the
internal cell container and the outer steel jacket. A
safety absorbent ring is provided so that any cell elec-
trolyte carried into the space will be retained. Cor-
rosive materials are thus prevented from escaping
with gas through the vent hole at the bottom of the
outer steel jacket.

Fig. 8: Three strands of .0006-inch
watch-motor wire can be passed through
a pierced hair.

_— .
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Primary Cells (Continved)

Life

Mercury cells display a variety of advantageous

characteristics. One of the more important is long

shelf life. A typical cell stored at room temperature

will retain over 9839 of its capacity after a twelve-

month storage time. Low internal resistance gives
good regulation under load.

Stability

Voltage stability is such that the cells are widely
used as secondary voltage standards. The cells can
withstand momentary short circuits with no perma-
nent damage, and almost complete recovery of full
open circuit emf within minutes. Small reverse cur-

Fig. 9: Mallory’s Solidion solid—elec-
trolyte cells are rated at 200v/cu in. deliver 8 microamperes flash current.

rents can be tolerated without adverse effects. Tem-
perature stability is high, emf varies only slightly over
a wide range of temperatures. The cells are used suc-
cessfully in sub-surface geological survey instruments
where operation is required at temperatures which
may briefly exceed 250°F. Many different shapes and
sizes of mercury cell are manufactured, providing a
wide variety of batteries and power packs.

Indium Cell

Among the new cells recently announced is the
Elgin indium cell. This cell was developed specifically
for use in electronic watches being developed by Elgin
National Watch Co. Electrical characteristics of the

Fig. 10: GE's solid - electrolyte cell can

indium cell are similar to those of the mercury cell,
but important advances are claimed for the new cell.

The most common commercial disadvantage of pri-
mary cells—parasitic reaction during storage and dis-
charge—has been further minimized in the indium
cell, giving a shelf life of at least one year and up to
2 years of service life. Other important advantages
are: dimensional stability during storage or dis-
charge, a sealed plastic case which eliminates leakage,
high insensitivity to a wide range of ambient tem-
peratures, essentially constant discharge voltage dur-
ing service life, low weight and volume, and adapt-
ability to unusual shapes.

Present cells deliver an open circuit voltage of about
1.15 volts, but recent studies show a change can be

Fig 11: Life of the Eveready solid-elec-
trolyte cell is estimated at ‘“decades.”

made in the cathode material to produce an open cir-
cuit voltage of 1.37 volts. A half-penny-sized cell is
now being produced by Elgin. Success of this first
cell has led Elgin to consider opening production of
the cells to any desired size or shape, a development
of extreme interest to designers of micro-miniature
electronic equipment.
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Nuclear Cells

BETA-RAYS emitted by some radioactive isotopes

consist of a stream of high-energy electrons. An
extremely simple, rugged cell can be constructed by
coating the radioisotope on a central emitter electrode,
and collecting the electrons by an outer conducting
member. This technique has been developed and cells
using this principle are available. These cells are
capable of producing a very high voltage if enough
time elapses for the charge of electrons to build up.
With a sufficiently large capacitor in parallel with
the nuclear cell, sufficient charge can be stored to
operate low powered or one-shot devices. Such cells
and cell-capacitor combinations are used for biasing
elements, reference sources, radiation measurement,
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timing circuits, and a number of classified military
applications.

Beta-Current

Among the more attractive features of the Beta-

current cell are rugged construction, elimination of

corrosive elements, light weight, high reliability, im-

Fig. 12: Nuclear energy gives current in the Elgin-Kidde Cell.
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PRODUCTION OF “ATOMIC LIGHT""
IN HEART OF BATTERY

VAR FAN/AY.

A O TSNS A TR X
R D e

-

PHOSPHOR

PROMETHIUM 147 ATOM

| EXPLOOING ATOMS PROOUCE MILLIONS OF
{ TINY LIGHT RAYS WHICH ARE SOAKED UP
S @ 8Y SILICON OICOES ANO TRANSFORMED

INTO USABLE ELECTRIC CURRENT
‘;\ WIRE LEAOS OR CONNECTORS

ELECTRONIC INDUSTRIES & Tele-Tech - July 1957



munity to short-circuit damage, linear self-charging
rate, and a combined operational and shelf life of as
much as 25 years. Pressure, temperature, and accelera-
tion extremes can be tolerated by the cells.

C-P-D Cell

Several other effects of radioactivity can be utilized
to produce useful voltages and currents. One of these,
the contact-potential-difference cell, has received con-
siderable attention in government-sponsored research.
In this cell, maximum output voltage is the contact
potential difference. These cells have dissimilar elec-
trodes separated by a heavy gas diffused with a radio-
active gas such as tritium. Radiated Beta-particles
ionize the gas, and the oppositely charged ions migrate
to opposite electrodes, where the ions are neutralized.

Secondary Emission
Other possible configurations include cells in which
primary emissions bombard a secondary material
from which a larger number of lower energy elec-
trons would emit, a thermopile using a radioactive
heat source, and direct irradiation of a semiconductor
junction. This latter is among the more attractive,
but early experimenters soon found out that radiation
gradually destroyed the junction by altering the crys-
talline structure of the semiconductor.

Nuclear-Light-Cell
Recently, however, a novel configuration has been
devised which eliminates this problem. The new cell
mixes a radioactive substance with a phosphor which
both absorbs the destructive radiation and at the
same time converts the radioactive energy to light.
A photo-diode bordering the radioactive light source
then converts the light to useful electric energy. As
presently conceived, the light source consists of a mix-
ture of finely divided phosphor and an oxide contain-
ing about 4% curies of Promethium 147, one of the
more abundant nuclear fission products. This amount
of radioactive substance creats a cell with a nominal
power output of 20 microwatts when new, decreasing
to 10 mw after 214 years, and reaching a level of 5
mw after about five years.

Phosphors
The phosphor used contains cadmium sulphide or
mixtures of cadmium and zinc sulphides. These phos-
phors emit in the red and infra-red region, which is
efficiently converted by the modified silicon solar cells.
An interesting design feature of some of the present
developmental cells is the use of four semicircular
silicon photo-diodes so that output voltage can be
varied from about 4 volt to 1 volt with no change
in total power. Economic feasibility of the cell is
enhanced by the fact that in large quantities, Pro-
methium 147 is expected to cost approximately
50¢/curie.

Solid Electrolyte

One of the most recent newcomers to the battery

field is the “solid electrolyte” battery. Production

techniques have been devised to form the basic cell—

electrodes and solid electrolyte—in extremely thin
(Continued on page 119)
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Fig. 1: Typical power/pound curves for light-weight” power cells.

Power Cells Compared
OFTEN, the demands made on a battery are such
that rechargeable secondary cells are an economic
necessity. Three types are used most frequently for
mobile and portable equipment: lead-acid, nickel-
cadmium, and silver-zinc cells.* These cells all have
the ability to provide large amounts of power at high
discharge rates. In addition to this, each cell has
unique properties which lead to its use in certain
applications. Even the oldest of these, the lead-acid
cell, is the subject of research aimed at further im-
provement of its characteristics. New alloying mate-
rials for the lead grid for this cell have been intro-
duced. An analysis of recent developments in the
lead-acid cell is presented by Pr. Howard J. Strauss
on Page 39.

Nickel-Cadmium

The nickel-cadmium alkaline battery has been on
the market for nearly fifty years.? Among the im-
portant features of this cell is the alkaline electrolyte,
which permits the use of sturdy steel grids and cases.
In the original construction, still used extensively, the
active nickel and cadmium oxides are enclosed in finely
perforated steel pockets in the grid structure.

Low Gas Rate
The potassium hydroxide electrolyte solution serves,

in effect, only as a conductor, and maintains constant
specific gravity and conductivity at all conditions of
charge. Because of this, there is no variation of
resistance in the electrolyte during charge and dis-
charge of the cell. The electrolyte serves only to trans-
fer oxygen between negative and positive plates dur-
ing charge and discharge. Gas is evolved almost ex-
clusively as a result of electrolysis during extremely
high charge rates or during overcharge periods.

Temperature
Typically, the cells will take a charge at tempera-

tures from —65° to -+165°F. They can be stored
without damage in any state of charge, including com-
plete discharge. Long life and good voltage regula-
tion during discharge are other important features.
These cells find large use for standby power and con-
trol, signal and alarm systems, laboratory dc supply,
and emergency lighting. Transistor engineers now
use tiny nickel-cadmium cells as filters for smooth-
ing ac-operated dc power supplies and as power
sources in conjunction with solar cells.’
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Fig. 2: A nickel - cadmium cell powers this underwater “Power
Diver” made by the Link Aeronautical Corp., Endicott, N. Y.

Power Cells  (Continved)

Sintered Plate

During the past ten years, extensive research and
development work has led to a new type of plate for
the nickel-cadmium cell. This is the “sintered plate”
now used in many commercial cells. These plates are
formed by sintering nickel powder to a fine-mesh
nickel screen. This produces a highly porous plate
within which the active materials can be electro-
chemically deposited, giving improved characteristics.
The thin plates, separated by synthetic fabric, can be
closely packed to produce a cell with small volume and
great resistance to shock and vibration. Nickel-
cadmium cells can be used with constant voltage, con-
stant current, stepped constant current, or float charg-
ing systems. Optimum charging occurs when the cell
is given a charge equal to 140% of rated capacity
within a maximum of three hours.

The inherent capabilities of the sintered-plate
nickel-cadmium cell are revealed in recent tests made
at the Naval Research Laboratory.?3 The study shows
that the sintered-plate construction makes possible a
cell which will give satisfactory performance at low
temperatures, is capable of being fully charged in
less than one hour, and can be discharged in a few
minutes without excessive capacity loss. Capacity loss
during a 90-day stand was on the order of 20 to 25
per cent at room temperature and considerably less
at 0°F. NRL reports that as cycling continued be-
yond 700 cycles, there was still no indication of the
approach of the end of cycle life. The electrolyte re-
mained clear, there was no evidence that the plates
had shed any active material after this series of tests
including severe cycling under adverse conditions.

Fig. 4: Triggered gas generator injects elec-
trolyte to energize Cook battery.

38

rig. 5: Tiny Yardney silver - zinc, less
than 4/5 oz., cell can deliver 45 amperes.

Fig. 3: Even skin-divers use power cells, in this electric underwater
propulsion unit. Shielded propeller is in bow.

Silver-Zinc

A vigorous contender among the power cells is the
silver-zinc cell. Much of the demand for this cell is
based on two factors: the high capacity in watt-hours
per unit weight, and the high current density at which
this power can be produced. Research is being ac-
tively pressed to bring still further improvement of
these characteristics.+

High Rates

The cell uses silver and zine as active materials, and
potassium hydroxide for electrolyte. During cell dis-
charge, silver oxide is reduced at the positive plate
and zinc is oxidized at the negative plate. The cells
are capable of extremely high discharge rates without
serious voltage drop; continuous high rate discharges
are limited primarily by the heat evolved.

Light Weight

Low weight, low resistance, and high resistance to
shock and vibration make the silver zine cell particu-
larly suitable to aircraft and missiles. In addition to
these advantages, the cell evolves little or no gas dur-
ing discharge, and is thus operable in any position.
Cells now being manufactured include postage-stamp-
sized cells rated at 0.1 ampere-hour, and cells rated
at 300 ampere-hours. Experimental cells capable of
several thousand ampere-hours have been designed.

"One Shot" Use

In addition to use as a secondary, or rechargeable
cell, the silver-zinc cell can also be used as a primary,
or “one shot” power supply. In one refinement, these
cells are assembled with a built-in activating mech-
anism which forces electrolyte into the charged cell

(Continued on page 118)

Fig. 6: This Exide silver - zinc battery
can be stored dry - charged until needed.
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New Grids

Improve

Lead-Acid Cells

A familiar standby power source for communica-
tions centers, the lead-acid cell, has undergone
steady improvement over the years. Now, al-
loyed grids provide a choice of properties for

different applications.

By DR. HOWARD J. STRAUSS

Chief Product Engineer
Exide Industrial Div.
Electric Storage Battery Co.
42 S. 15 St., Phila. 2, Pa.

{5

N the Electronic Industries, the lead acid battery

continues to be the standard for stand-by power in
alarm, signal, and all types of communication. In
these areas, the lead acid battery finds its greatest use
as a stationary installation. For stand-by power, the
lead acid battery can economically provide large re-
serve capacities with an absolute maximum of re-
liability and a minimum of maintenance. In addition
to this, the lead acid battery can serve as an excellent
voltage stabilizer, frequently forming an actual func-
tioning component of the electronic system. It also
can be used to provide switching power and relay
stability. In this regard, the fact that the state of

Fig. 1: New grids,
plastic cases, and
new manufacturing
techniques result in
improved perform-
ance from tiny stor-
age batteries such as
this.
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Fig. 2: This giant cell powers phone exchanges and submarines.

charge and general condition of the battery can be
readily checked by specific gravity measurements of
the electrolyte is of particular value.

Calcium Alloy

The fundamental lead acid system has undergone a
steady, continuous development and improvement, un-
til today, such batteries have a high degree of effi-
ciency, both from the electrochemical and physical de-
sign viewpoints. Notable among some of the more
recent advances is the introduction of calcium alloy
grids. This alloy, which is essentially a pure lead
stiffened by a very small addition of calcium, elimi-
nates certain impurities, which cortribute to high
charge maintaining currents. In this way, grid cor-
rosion is minimized, as is water consumption, and the
ultimate life of the battery is increased while the
maintenance requirements are minimized. Calcium
alloy batteries are now fully in production in a wide
variety of sizes, but all are designed principally for
emergency stand-by power and voltage stability, since
this system is not at its best under repetitive deep
cycling.

Lead-Antimony

Where some cycling is a routine requirement, and
battery systems are frequently called upon to supply
a variety of minor DC requirements in communica-
tion and signal installations of all types, the anti-
monial-alloy grid battery, or the Planté type, are
recommended. Particularly where long life is re-
quired, the Planté, or Manchester, battery has been
improved even over its former performance by the use
of special grid alloys particularly those containing
arsenic and silver. Through continuous research, suit-

(Continued on page 118)
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Telemetered

Data Checks
Vanguard Flight

A Vanguard Viking test needs up to 200
measurements, including data from highly cor-
rosive fuels. Engineers are meeting the chal-
lenge with new components and techniques.

By F. W. PHALEN
Director, Instrumentation Staff
Glenn L. Martin Co.
Baltimore 3, Md.
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VELOCITY 25,000 FT/SEC
ALTITUDE 200-400 MILES—

RANGE 1500 MILES
TIME 10 MIN. AFTER
LAUNCHING

FLIGHT testing for the earth satellite program be-

gan on December 8, 1956, when a Navy-Martin
Viking rocket arched 128 miles into the upper atmos-
phere from the Air Force Missile Test Center at
Patrick Air Force Base, Florida. Additional test
vehicles of increasing refinement will be fired in the
months to come, paving the way for man’s first full-
dress attempt to place a satellite in orbit around the
earth.

Problem

Vanguard mission requirements are novel and
tough, and the instrumentation task reflects them.
We are shooting for very high altitude—the satellite
launch point is 300 miles up. Velocity is another chal-
lenge. The 22-pound spherical payload must be ac-
celerated to about 17,500 miles per hour if it is to
stay in its prescribed orbit. The most exacting de-
mand, however, is for precise control. At the time
it is injected into orbit, the satellite must be travel-
ing a course that roughly parallels the curve of the
earth with angular deviation of no more than 2.5
degrees.

Vehicle

These orbiting conditions of altitude, velocity, and
control are brought about by the successive impulses
of a three-stage rocket, designed and built by Martin
under management of the Naval Research Laboratory.
Joined in tandem at launch, the combined stages mea-
sure some 72 feet in length and 45 inches at the widest
diameter. With fuel, the vehicle weighs about 22,000
pounds. As they complete the various trajectory
phases, the stages drop off in numerical order to de-
crease weight.

Stage one is an improved Martin Viking rocket pow-
ered by a General Electric rocket engine operating on
kerosene and liquid oxygen. An Aerojet General en-
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gine burning unsymmetrical dimethyl hydrazine
(UDMH) and white fuming nitric acid (WFNA)
drives the second stage of Vanguard, which houses the
inertial reference guidance system and the magnetic
amplifier control equipment. The third stage is a
solid propellant ballistic rocket.

The satellite vehicles will carry a minimum of in-
strumentation. But the test vehicles which precede
them are heavily instrumented for 150 to 200 mea-
surements.

Test Instrumentation

With this array of internal instrumentation we are
evaluating the design criteria of the vehicle and the
performance of all components and systems. The
vital control system comes in for special attention.

Fig. 1: Preparing the Vanguard test vehicle for a night launching

First- and second-stage engine performance is being
analyzed, and checks are being made of separation
techniques of the various stages and methods of start-
ing the second and third stages at extreme altitudes.

The kinds of information sought with internal in-
strumentation are indicated in Fig. 3, while Fig. 4
is a breakdown of the various engineering activities
requiring measurements. External instrumentation,
also used extensively, includes radar and doppler track-
ing for trajectory and velocity measurements, which
must be highly accurate. Good optical coverage is
provided as well.

Data Channels

Data obtained by rocket-borne instruments are sent
back to recording stations by up to four telemetering
transmitters of these types: PWM/FM, providing 43
chanmnels at 20 samples per second; PPM/AM with 15
channels, at 312.5 samples per second, subcommutated
according to demand at lower rates; and FM 'FM with
12 continuous data channels. (See Fig. 2 for details.)

Transducers

Potentiometric - type sensing elements are used
wherever possible because the telemetering input re-
quirements generally fall between 0 and 5 v. dc.
Thermocouples, strain gauges and inductance pick-
ups are avoided. They involve black boxes and as-
sociated circuitry. The job of converting to a usable
0 to 5 v. can be a headache, not to mention the severe
weight penalty for signal converters.

Guided by our Viking rocket experience, we set out
to find new measuring techniques for the temperature
and pressure of liquid oxygen and hydrogen peroxide
in the first stage. Both are dangerously explosive
when mishandled. Second-stage propellants, however,
posed the knottiest problems. White fuming nitric
acid used as oxidizer, is highly corrosive and will at-
tack most metals vigorously. Among those showing
the greatest corrosion resistance are titanium, alumi-
num and stainless steel. Both WFNA and second-
stage fuel (UDMH) are highly toxic, and present an
explosion and fire hazard.

Understandably, we found no commercially avail-
able transducer that would measure these media satis-
factorily. The need was filled by Rahm Instrument
Company in an instrument development program.

(Continued on page T7)

Fig. 2: Vanguard utilizes three methods of telemetering information

PWM/FM
(PULSE-WIDTH MODULATION)

43 20 SAMPLES PER SECOND

PPM/AM 15
(PULSE POSITION MODULATION}

$12.5 SAMPLES PER SECOND *

FM/EM
(FREQUENCY MODULATION)

12 CONTINUOUS




What's New . . .

"Molded”

Circuits

NEW method of producing

printed wiring board, said to
eliminate one of the most impor-
tant bottlenecks to the mass pro-
duction of printed circuits, has
been developed by Rogers Corpora-
tion, Rogers, Conn., producers of
non-metallic specialty materials.

Uncured Stock

The basis of the new process is

a phenolic impregnated cellulose
sheet material. The material can
be cured and formed into three
dimensional shapes, providing far
greater design flexibility than has
been possible by the use of stand-
ard phenol<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>