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RMC DISCAPS
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Modern research, manufacturing,
and testing methods have made
RMC DISCAPS the standard of
performance throughout the entire
electronics industry. Leading
manufacturers of electrical and
electronic products have estab-
lished this standard by continuing
to specify DISCAPS where speci-
fications call for ceramic capacitors.

In a temperature compensating
capacitor, RMC Type C DISCAPS
haveprovedideal for VHF and UHF
applications because of smaller size
and lower self-inductance. Avail-
able in a wide range of temperature
coefficients and capacities, all type
C DISCAPS are rated at 1000
working volts to provide a higher
safety factor than other standard
ceramic or mica capacitors.

Write today on your company let-
terhead for information enstandard
or special ceramic capacitors.

DISCAP
CERAMIC
CAPACITORS

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, lll.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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JOHN E. HICKEY, JR. FRONT COVER: An artistic presentation that combines the control console of one of our

Assistant Editars larger digital computer installations against a related mathematical background. In this issue

DR. A. F. MURRAY we focus editorial attention on engineering for the expanding computer fields. Editorial

STANLEY GERSTIN features oppecr on pages 32, 36, 38, 40, 44 and 46. Also nofe especially the 1957 Directory
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RADARSCOPE

Revealing important developments and trends

throughout the spectrum for radio, TV and

electronic research, manufacturing and operation

RUSSIAN TECHNICAL JOURNALS are putting a
heavy emphasis on abstracts of U, 8. articles. The
U. S. Central Intelligence Agency reports that in
some instances abstracts of the articles are appear-
ing in Russian abstract journals before appearing
in American abstract journals. The abstracting ser-
vice has become a state matter, accomplished pri-
marily by ministerial offices and the USSR Academy
of Sciences. Twelve series of technical abstract
journals will be published this year, the total volume
to compare in size with 85 volumes of the Encyclo-
pedia Brittanica

PAY-TV will get an unofficial trial run under a plan
arranged between Jerrold Electronics and a Bartles-
ville, Okla., theatre chain. First run films originating
in the booths of local motion picture theaters will be
transmitted over closed-circuit TV lines to homes of
subscribers who will pay a monthly subscription
charge.

THE TRAGIC CRASH of a light plane into WOR-

TV’s abandoned TV tower in N. J. will add fuel for
aviation interests’ fight against high towers.

EARLY WARNING RADAR

Bulging plastic radome on this Navy Sikorsky helicopter houses the
antenna for an extremely high-powered GE search radar that detects
low-flying planes more than twice as far as shipboard equipment.
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FOREIGN ELECTRONIC RESEARCH FIRMS are
making attractive and persistent bids for American
R & D business. In the latest move, thirteen top-
rank French research firms and various Swiss and
German companies have set up a new firm, the
Franco-American Research Corp., 30 Whitehall St.,
New York City, to represent their interests in the
U. 8. Spokesmen for the organization point out that
Europe is top heavy with good scientific theorists,
and that the cost of engineering work done abroad
is lower, as a rule, than that done in the U. S.

IN THE FUTURE all the expenses incurred in an
unsuccessful bid for a TV channel will be tax de-
ductible items. A new Revenue Service ruling per-
mits all expenses attached to the application, such
as legal, accounting and engineering fees, and travel
expenditures of witnesses, to be deducted. If the
station is awarded a license, however, the expenses
must be capitalized as part of the value of the prop-
erty and may not depreciate it—on the ground that
such a license has an indefinite life which cannot be
measured in advance for depreciation purposes.

AUTOMOBILE RADIO of the future will probably
double as the family portable. Competely transis-
torized units will plug into a power supply socket
and receiver holding clip assembly in the glove com-
partment.

FREQUENCY ALLOCATIONS

TELEVISION ALLOCATIONS STUDY. The FCC
has agreed with the industry group of telecasters
and manufacturers known as the TV Allocation
Study Organization (TASQ) that the television allo-
cations research program should be confined to the
development of technical facts about frequencies and
propagation in the VHF and UHF bands and not as
originally proposed by the government officials that
it go into the economics of TV and equipment re-
search. The concept of allocations studies based on
technical facts, including both VHF and UHF trans-
mitters and receivers as to frequency propagation
and requirements, won the approval of the FCC lead-
ership after a conference by an industry TASO sub-
committee. TASO, meanwhile, has been making an
intensive search for an executive director of the al-
locations study program and has been seeking a lead-
ing radio engineer with a comprehensive knowledge
of frequency matters.

ELECTRONIC INDUSTRIES & Tele-Tech + December 1956
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UNDER CONSIDERATION by the FCC is a proposal
from the Radio Technical Commission for Aero-
nautics for a new VHF radio channel to be used exclu-
sively by private flyers. The recommendation calls
for a channel between 125 and 130 Mc.

ENGINEERING PAY
ENGINEERS® INCOME is up 8.6% over last year,
according to the American Management Associa-
tion’s Executive Compensation Service. The increase
is almost twice that recorded for the previous 12-
month period and is higher than that shown for any
other executive or specialized group.

Engineers with less than one year of experience
are now earning a median salary of $5,300 a year.
The next higher category of engineers, with one to
three years experience, has a median salary of $6,500
a year.

The highest salaries—in a few cases, up to $19,000
—are paid to certain non-management specialists in
research and exploration with some administrative
duties. Physicists and mathematicians follow close
behind, with average salaries up to $15,000 a year.

PRINTED CIRCUITS

At the recent Formica Printed Circuit Forum held
in Cincinnati several elements of future interest
were revealed. First, it is now apparent that printed
circuits have become the accepted mode of circuit
wiring by the electronic industries. In the past year
great inroads into printed wiring for commercial
electronic equipment and military electronic equip-
ment have been made. In the next year for example
a 10 fold increase in the use of printed circuits for
business machines and computers is anticipated. The
use of printed circuits for the wiring of electronic
test instruments is also a fast developing market.
One manufacturer was reported as using six square
feet of copper c¢lad laminate printed circuits for one
instrument. Labor savings by conversion to printed
circuits run as high as 6095 according to this manu-
facturer.

Printed circuits are now being developed for appli-
cation in the power field also. A %-in. wide cupper

On page 53 of this issue ELECTRONIC INDUSTRIES presents
a complete, up-to-date listing of the technical specifications
for the 317 transistors now commercially marketed. Next
month, look for the

1957 SEMICONDUCTOR DIODE SPECIFICATIONS

ELECTRONIC INDUSTRIES & Tele-Tech -« December 1956
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strip on a glass base laminate carries 100 amperes
of current without ill effects.

The automotive industry is looking toward printed
circuitry as a means of resolving ¢ircuit intercon-
nection problems under the dash board.

Automation in printed circuit manufacture ap-
pears to be on the horizon too. Dryv Screen Process
Ine,, Pittsburgh, Pa. demonstrated their new machine
which can produce 18x18 in. printed circuits at the
rate of 600 per hour. Soon to be introduced will be
an automatic etching unit capable of producing fin-
ished etchings at the same rate in the same size.

MOBILE RADAR

New “Paraballoon™ radar antenna, developed by Westinghouse, con-

sists of two inflated parabaloids, one coated with vaporized aluminum

to form the reflector. Unit is designed to be air-dropped, and easily
erected. Antenna dismantled is shown in inset with radar team.
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H+ THERE 1S ONLY ONE MAGNET

WIRE WITH AN EXTREMELY HIGH SR 00
SPACE FACTOR CAPABLE OF SUCCESSFUL,

CONTINUOUS OPERATION AT 250°c

IT IS SPRAGUFE’

CERAMIC INSULATED MAGNET "WIRE

CEROC is an extremely thin and flexible cerantic

msu]a_tlon de_pom_ted on copper wire. This ceramic COMPARATIVE SPACE FACTOR OF MAGNET WIRES
base insulation is unaffected by extremely high oo [ T 1T 1 1 I
temperatures. Thus, in combination with silicone ! | 100, BARE COPPER ({SOLID BAR)
or Teflon overlays, Ceroc insulations permit much [ |
higher continuous operating temperatures than I i | =1
are possible with ordinary insulations. =
There are three standard Ceroc Wires: Ceramic A ST e e
Single-Teflon and Ceramic Heavy-Teflon for oper- = = pPUCARE Lat]
ation at 250°C feature unique characteristics of S B e
flexibility, dielectric strength and resistance to &
moisture. They have been used successfully to 2 op~
300°C in short time military applications, Ce- = T~ ggﬂ:“?:g‘a;
ramic Single-Silicone, for 200°C application, Z 5 e 7 B OF MAGNET
pairs the ceramic with a silicone reinforcement = B WIRES
to facilitate winding. Z ., &
All three Ceroc Wires have far superior cross- o I
over characteristics to all-plastic insulated wire— S [ oo swecsiiicon
. . 3 . 32 30 | =51 CEROC SINGLE-TEFLONW L
all provide an extraordinarily high space factor s T pageeiRoe NEATRIKAUS
that facilitates miniaturization with high-reliabil- g , - AL - =
ity standards. S0 E e orron
-'_m_- DDUII.: ‘('?AI;'I;OII ""-\-._‘. _‘1
P 0 __&_:m«:ﬂ SINGLE GLASS I kq"iq_ |
—6G—DOUBLE GLASS s
== F=— SINGLE STNTHETIC ENAMEL l‘-‘""

ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE [oFE-MEAVY sTHTHETIC EnaMEL
i 100,000*_ f
CERAMIC b 1 CERAMIC CERAMK = -1

THN
i

CERAMIC $INGLE-SILICONE CERAMIC SINGLE-TEFLON CERAMIC HEAVY-TERON

10,000
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"Sidewinder' Missile
Produced for Navy

No special pilot training is re-
quired for the “Sidewinder,” a
light, deadly, air-to-air guided
missile now being produced by
Philco’s Govt. and Industrial Div.,
Philadelphia, for the Navy’'s Bu-
reau of Ordnance.

Missile, named for a vicious rat-
tlesnake, is small and light enough
to be carried in quantity by single-

As We Go To Press...

“Sidewinder” Guided
Missile is being pro-
duced for the Navy's
Bureau of Ordnance
by Phikke Corp.,
Govt. & Industrial
Div., in Philadelphia.
A lightweight, air-
to-air missile, it can
be carried in guan-
tity by single-seat
interceptor planes
and fired singly or
in salvos with high
reliability.

seat interceptor planes. It may
be fired singly or in salvos and
requires no complex launching
equipment; it is fully maneuver-
able at supersonic speeds and
has a high single-shot “kill” re-
liability.

Sidewinder may be launched
well beyond reach of an enemy
aircraft’s defense. Its course can
be changed to account for tactieal
movements of an enemy target.

Missile, Atomic Gun
Unveiled by the Army

Some wraps have been taken off
the Army’s Redstone ballistic mis-
sile, and a new 175-mm. gun, a
substitute for the cumbersome
280-mm. atomic cannon, has been
announced.

At Aberdeen Proving Ground.
Md., the Army said the missile
travels at supersonic speed and
can be fitted with an atomic
warhead. The 175-mm. gun has a
bore of 7 in., compared to 11 in. of
the atomic cannon, and weighs 37
tons against 87. Gun was devel-
oped by Franklin Institute, Phila-
delphia, and the Watertown, Mass.,
and Watervliet, N. Y., arsenals.

ELECTRONIC INDUSTRIES & Tele-Tech

NEW TV ANTENNA

New high-powered VHF helical TV broad-

cast antenna developed by General Electric.

Three-bay antenna features simplified de-

sign: it weighs 7,700 [bs, measures 80 ft.
in length.

December 1956
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Westinghouse Unveils

Mobile Radar Antenna

Developed to detect high-flying
aircraft and strengthen American
and allied defense networks, the
Paraballoon antenna has been an-
nounced by Westinghouse Electric
Corp. for the U. S. Air Force. This
lightweight, mobile radar set has
long range and may be quickly
erected and dismantled.

Radar antenna has two para-
boloids, one coated on the inside
with vaporized aluminum to form
the radar reflector, which are
joined at their rims and inflated.
This Paraballoon antenna radar
and its electronic equipment are
protected by an air-supported ra-
dome, which is lightweight, sec-
tionalized and designed to erect
directly on the ground.

No special fixtures are required
for checking the reflector surface
contour when inflated antenna is
erected. When packed in its spe-
cial cases, entire radar set may be
air-dropped.

Electro-Standards Unit
Enlarges Testing Scope

Expanding its Qualification-
Testing Program, the Armed Ser-
vices Electro-Standards Agency
(ASESA), Fort Monmouth, N. J,,
recently inaugurated an extensive
program providing for qualifica-
tion testing of electronic and elec-
tric parts in commercial testing
labs and in the plants of parts
manufacturers.

Equipment manufacturers, com-
mercial testing labs and parts
manufacturers are encouraged to
obtain additional information
from the Director, ASESA, Fort
Monmouth.

MORE NEWS
F on page 7
5
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the source that covers every facet of
technical ceramic production!

DELIVERY—As promised. Facilities for any volume. Line-
ups of modern, high-speed auvtomatic presses—rotaries,
single stroke types, domestic, imported. Specialized
equipment for every operation. Dies produced in our
own shop. Enormous kiln capacity. Staffed by experts
dedicated to getting jobs done!

DEPENDABILITY—Widest choice of special characteristic
materials in the industry. Compositions carefully matched
to requirements. Proven production techniques. Quality
Control throughout. Constant research and development.
Over half a century of experience in supplying tech-
nical ceramics exact to specification.

A Sybsidiary of h*
Minnesota Mining and ’8‘
Manufacturing Compan Wl

DESIGN—Wider range—simplest to most infricate. Min-
iatures, multi-planes, wafer thins. Precision folerances.
Prototypes for test purposes. Free redesign service to
improve efficiency, cut manufacturing costs. We produce
parts others fear to fry!

Your problems might be solved by AlSiMag Pressed
Ceramics. Why not try them and see? Send blueprint
or sketch with details of operating procedure for com-
plete information.
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As We Go To Press . . .

Radio Fall Meeting
Award to Podolsky

Cited for his excellent work in
the electronic field, Leon Podolsky,
Tech. Asst. to the President of
Sprague Electric Co., North Ad-

Medal awarded at 1957 Radio Fall Meeting

ams, Mass.,, was given the gold
plaque award at the recent 28th
Fall Meeting of RETMA and IRE
held in Syracuse. Recognition was
for work in standardization in
field of components.

Sylvania Shuts Plant

A leveling off of the market for
black-and-white TV sets was given
as the reason for the recent clos-
ing of Sylvania Electric Products’
TV picture tube plant at Hatboro,
Pa., near Philadelphia. Plant em-
ployed 450 and is one of four Syl-
vania units making picture tubes.

TELESCOPIC TRACKER

New tracker designed by Army Signal Corps
Eng’g Labs has 400-lb lens of 160-in. focai
length, tracks and photographs missiles,
rockets, and jets up to 300 miles away.

More News on Page 11

ELECTRONIC INDUSTRIES & Tele-Tech

ELECTRONIC SHORTS

Use of new microwave radar link, equipped with high-quality repeaters,
enabled Marconi’s Wireless Telegraph Co. recently to transmit radar info.
from London Airport to Plan Position Indicator (P.P.I.) 20 miles away at
Farnborough. Link used traveling-wave tubes and was capable of relaying
radar pictures over 3 or 4 separate channels. Without link, radar center
has to be near associated scanning equipment.

Raytheon and General Precision Lab demonstrated to U. S. Air Force
officials a combination of Raytheon’s CPS-9 storm detector radar GPL TVS
cameras and Raytheon TV microwave relays that can bring a 200,000
$q. mi. weather picture directly toc AF operations centers. System provides
prevailing visual weather infe. from a central source to specific locations.

Columbia University, New York, held Joint Program for Technical Edu-
cation recently to plan search for high school students capable of ﬁIlipg
U. S. need for scientists and engineers; it was first of a conference series
... And a special program to train more students in the physical sciences
is under way at Antioch College, Yellow Springs, Ohio, using evening
courses, science workshops, and films to teach mathematical concepts.

Admiral Corp., Chicago, trained over 3,000 distributor and dealer service-
men for color TV installation during first 10 months of 1956.

TV Allocations Study Organization (TASO) launched by NARTB to
conduct research in technical aspects of UHF and VHF broadcasting.

U. S. Air Force awarded contract to RCA and Honeywell'’s Aero Div. for
design and development of complete and integraied electronic weapons
system for the CF-105 jet combat plane of Royal Canadian Air Force.
Project includes development of automatic flight controls and a complete
electronic fire control radar system.

TV Bureau of Advtg. plans TV info. center—called Televic—using elec-
tronic “brain” to provide instant access to latest facts and figures on TV
advertising for agencies and advertisers. Info. will be stored continuously
in machine’s memory.

KRON-TV, San Francisco, announced two machines that can operate
any TV station automatically—the Automatic Broadeast Program System
and the Automatic Sequential Program Switcher. First unit handles all
switching procedures up to a full day; the other, for pre-determined periods
up to 99 seconds. Both can be pre-set.

Predicted for 1966: Rocket-powered bombers ecapable of traveling more
than five times the speed of sound, and nuclear-powered aircraft with
unlimited range within the world’s atmosphere, according to F. C. Ruling,
Mgr., General Electric’s Aviation & Defense Industries Sales Dept.

Kellogg Credit Corp., New York, an IT&T subsidiary, will expand its
operations to include financial assistance to customers of all divisions and
subsidiaries of IT&T.

At least 30, and perhaps 100, artificial moons will be launched before the
first manned rockets voyage into space, say space physicists, who expect
that satellites “in ever increasing sizes” will soon be commonplace.

Short SHORTS: Cornell-Dubilier, So. Plainfield, N. J., acquired majority
stock interest in Tobe Deutschmann Corp., Norwood, Mass. . . . McDonnell
Aircraft Corp., St. Louis, got $58,000,000 order from Navy for F3H-2N
Demon supersonic all-weather fighters . . . Sperry Gyroscope, Great Neck,
N. Y., given initial $2,293,000 U. 8. Air Force contract for development of
electronic guidance system for advanced drone aireraft ... NBS Very Low
Frequency Propagation Symposium set for Jan. 23-25, 1957, at Boulder,
Colo. . . . Airborne Instruments Lab, Inc., Mineola, N. Y., acquired Moun-
tain Systems, Inc., Thornwood, N. Y., makers of special-purpose business
data equipment . . . Sparks-Withington, Jackson, Mich., got stockholder
approval to change name to Sparton Corp. . . . Ultrasonic Corp., Cam-
bridge, Mass., acquired Weathers Industries, Barrington, N. J., makers of
hi-fi sound equipment . . . AMP, Inc., is new name of Aircraft-Marine
Products, Inc., Harrisburg, Pa.

December 1956
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,890-4,320 m¢
Note these special features:
« AM, FM, CW, MCW, and PULSE reception.
« Uni-gial control.
e Direct reading.
° grnadhand cmrerage.d .
o Qutput level reading directly in db. inatinne -
« High sensifivity. | For these applications:
 Seven interchangeable plug-in r-f tuning units cover the « General communications.
entire frequency range. ‘ e Field intensity meter.
= Low noise figure; excellent gain stahility. © Frequency meter. )
« Microwave preselection, tracked and double-tuned, used in » Measurement of radiation and leakage of microwave devices.
the plug-in tuning units covering the range 400 to 11,260 mc. « Measurement of bandwidth of microwave cavities.
= Audio, video, and trigger outputs. » Measurement of relative power of fundamental and
« Special recorder output. harmonic signal frequencies.
+ High video output—low impedance. » Measurement of noise figure.
» AGC and AFC circuits. © Antenna field patterns.
8 For product information, use inquiry card on page 105, ELECTRONIC INDUSTRIES & Tele-Tech + December 1956

www americanradiohistorv com


www.americanradiohistory.com

EXTENDED RANGE
MICROWAVE
RECEIVER!
400 to 22,000 mc

Three new r-f tuning units double the frequency range of the well-known
Polarad Microwave Receiver. Now more than ever the Model R becomes a
basic multi-purpose instrument for microwave research and production in the
field, in the laboratory, and in the factory.

This receiver is designed for quantitative analysis of microwave signals and
is ideal for the reception and monitoring of all types of radio and radar
communications within the broadband 400 to 22,000 mc. It permits compara-
tive power and frequency measurements, by means of its panel-mounted
meter, of virtually every type of signal encountered in microwave work.

-

14,700- 22,000 m:

It is compact and functional, featuring 7 integrally designed plug-in, inter-
changeable RF microwave tuning units to cover 400 to 22,000 mc; non-
contacting chokes in pre-selector and microwave oscillator to assure long
life and reliability; and large scale indicating meter for fine tuning control.

3,500-15,600 mc Call any Polarad representative or direct to the factory for detailed
specifications.

{b) For Models RKS-T and RKU-T: VSWR: Less than 4:1 over the band

SPECIFICATIONS:

Basjc Receiver: Model R-B
Tuning Unit Frequency Ranges:

Spurious response rejection
obtained through the use of a
bandpass filter

Range of Linearity: 60 db~
Receiver Type: Superheterodyne

Model RR-T ... .. .. 400 — 1,000 me in Stability wi HES i
Model RL-Y 950 — 2,040 mc S e are: hia b Maximum Acceptable Input )
Model RS-T ... 1,890 — 4,320 mc Pull-out range 10 me off center Signal Amplitude: 0.1 volt rms, without
Model RM-T . 4,190 -~ 7,720 mc external attenuation
Model RX-T . ... ... 7'260 — 11,260 mc Recorder Output: 1 ma. full scale (1,500 ochms) 5 .

» ’ " Video Respense: 30 cps to 2 mc
Model RKS-T 9,500 — 15,600 mc Trigger Output: .
Mode! RKU-T 14,700 — 22,000 mc Positive 10-volt pulse across 100 ohms Size: 17" wx 23”7 d x19” h

Signal Capabilities:

AM, FM, CW, MCW, pulse

Sensitivity:

Audio Output:
5 volts undistorted, across 500 ohms

FM Discriminater:

Weight: 180 Ibs. for basic unit with
one tuning unit.

(a} For Mode! RR-T; Minus 85 dbm
O et s sl

Deviatian Sensitivity: .7 v./m¢

- K LT db — 6 db bandwidth
o= © :,i’;:..ﬂ°§§'§b",.',‘s UCLLIGLERE ratio less than 5:1
Frequency Accuracy: *=1% IF Rejection: 60 dh
IF Bandwidth: 3 mc Input AC Power:
Video Bandwidth: 2 mc 115, 230 V ac, 60 cps, 440 watts

Image Rejection: input Impedance:
(a) For Models RR-T thru RX-T: Models RR-T through RX-T: 50 chms
Greater than 60 db Models RKS-T & RKU-T: waveguide

AVAILABLE ON EQUIPMENT LEASE PLAN

maintenance
avallable by tield

service speclalists

e W1 71" 8 ELECTRONICS CORPORATION
F T |
"Oren pevianit 43-20 34th Street « Long Island City 1, New York

REPRESENTATIVES: Albuquergque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philadelphia, Portland,
St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities

ELECTRONIC INDUSTRIES & Tele-Tech - December 1955

Fer product information, use inquiry card on page 105. 9
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JUR MILLIONTH FILTER SHIPPED THIS YEAR...

FILTERS

“"OR EVERY APPLICATION

mensions:
834) 114 x 134 x 2-3/16".
000, 1) 1vh x 133 x 154",

ARRIER
ILTERS

wide variety of carrier filters are
Jailable for specific applications.
his type of tone channel filter can
e supplied in a varied range of band
idths and attenuations. The curves
hown are typical units.

HSCRIMINATORS

hese high Q discriminators provide
xceptional amplification and linear-
y- Typical characteristics available
re illustrated by the Jow and higher
‘equency curves shown.

or full data on stock UTC transformers,
ractors, filters, and high Q coils, write
or Catalor A.

TYPE CENTRAL FREGENCY

- ' 4682E 1695 CPS
. 4682F 2290 CP$

46826 2930 CPS
» 46824 3890 CPS

46821
“682J)

5400 CPS
7330 CPS

€ %5 | ==y

, /

AN
. ANV S
200 500 1®C 2 s
FREQUENCY

FREQUENCY

- e
N7
LTI 1N
A

N

AR \
A \ \

/ AT

FREQUENCY

40 45 475
FREQUENGY

h!

OKC

FREQUENCY

KKC

FREQUENCY

Dimensions:
(4682A) 12 x 2 x 4~

AIRCRAFT
FILTERS

UTC has produced the bulk of filters
used in aircraft eguipment for. over
a decade. The curve at the left is
that of a miniaturized {1020 cycles)
range filter providing high attenua-
tion between voice and range fre-
quencies.

Curves at the right are that of our
miniaturized-90 and 150 cycle filters
for glide path systems.

Dimensions: B
(6173) 1-1/16 x 134 x 3”.
(6174A) 1 x 114 x 2147,

UNITED TRANSFORMER CAQ

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 £, 40th St., New York 16, N. Y. CABLES: “ARLA
www americanradiohistorvy com
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As We Go To Press . ..

Electronic Fuel
Injection By Bendix

A new electronic fuel-injection

system, completely transistorized,
has been introduced to the auto-
motive industry by the Bendix

Aviation Corp. for use on passenger
cars,

The timed. self-priming system,
called the Electrojector by Bendix
engineers of the Eclipse Machine
Div.,, is now ready to be adapted
to engines of any car manufacturer.

The system, described as quiet
anel clean by Bendix engineers,
consists of an electronic modulator
—*“brain box” of the unit—a fuel-
injection distributing commutator,
fuel-injection breaker points, and

Bendix officials show details of “Electro-
jector” all-electronic fuel injection system

fuel-injection nozzles  especially
designed to minimize dirt problems.
It is the first system to be developed
that does not require a special
drive off the engine.

The timing, sensing, and actuat-
ing  elements—which will auto-
matically control fuel flow to the
engine under all operating con-
ditions — feature an electronic
pressure sensor, located on the
throttle body. Also on the body is
an electronic switch to sense and
signal the need for proper fuel
mixture, either for acceleration or
idling. A third feature on the
throttle body is an automatic cut-
off switch thut will cut down the
smog problem created by exhaust
gases,

The thermistor is located in the
water jacket to sense and pass
along temperature data to the
electronic modulator for optimum
performance in starting and warm-
ing up.

The 4 x 5-in.

“brain” of the

ELECTRONIC INDUSTRIES & Tele-Tech

Coming Events

A listing of meetings, conferences, shows, etfc., occurring during
the period December info 1957, that are of
special interest to electronic engineers

Dec. 5-7: 2nd IRE Instrumentation
Conf. & Exhibit, PGI, Atlanta Sec-
tion; at the Biltmore Hotel, At-
lanta.

Dec. 10-12: Eastern Joint Computer
Conference, sponsored by the PGEC,
ATEE and the ACM; at the Hotel
New Yorker, New York.

Jan. 14-15, 1957: Symp. on Reliability
& Quality Control in FElec., spon-
sored by the PGRQC, ASQC and
RETMA; at the Statler Hotel,
Washington.

Jan. 23-25, 1957: Very-Low Frequency
Symposium, sponsored by Denver-
Boulder chapter of PGAP and the
Boulder Lab., Nat’l Bureau of
Standards; at the NBS Boulder
Labs., Boulder.

Jan. 28-31, 1957: Plant Maintenance
& Engrg. Show and Plaint Maint.
& Engrg. Conference; at Public
Auditorium, Cleveland.

Jan. 30, 1957: Electronics n Aviation
Day. sponsored by the PGANE, IAS
and RTCA; at New York

IF'eb. 7, 1957: Operations Research
Symposium, sponsored by PG on
Eng'es Management—Phila. Section,
IRE, and SIAM; at Univ. Museum,
Univ. of Pa., Philadelphia.

Feb. 114-13, 1957: Transistor & Solid
State Circuits Conf., sponsored by
IRE, AIEE and Univ. of Pa.; at
Univ. of Pa., Philadelphia.

Feb, 26-28, 1957: Western Joint Com-
puter Conf., sponsored by IRE.
AIEE and ACM; at Statler Hotel.
Los Angeles.

March 11-15, 1957: The 1957 Nuclear
Congress, incl. International Atomic
Expesition; sponsored by AICE and
four other engineering societies—
AIMMPE, ASME, ASCE and AIEE;
2nd Nuclear Engrg. & Science Con-
gress, sponsored by Engineers Joint
Council; 5th Atomie Energy in In-
dustry Conf., sponsored by NICB:
and Hot Labs Committee’s 5th Hot
Labs & Equipment Conf.; all events
in Convention Hall, Philadelphia.

March 18-21, TRE National Conven-
tion, sponsored by all P.G.s; at the
Waldorf-Astoria Hotel, New York.

April 7-11, 1957: Annual Convention
of NARTB; at Conrad Hilton Ho-
tel, Chicago.

April 7-11, 1957: Broadcasting Eng’g
Conference and 35th Annual NARTEB
Convention; at Conrad Hilton Hotel,
Chicago.

April 14-27, 1957: U. 8. World Trade
Fair; at the Coliseum, New York.
May 20-24, 1957: Design Engineering

Show; at the Coliseum, New York.

June 16-21, 1957: 60th Annual Meet-
ing, American Society for Testing
Metals; in Atlantic City.

Qct. 7-9, 1957: National Electronics
Conference; in Chicago.

Oct. 28-29, 1957: 4th Annual East
Coast Conference on Aeronautical
and Navigational Electronics, spon-
sored by IRE Baltimore Section and
PG on Aeronautical and Naviga-
tional Electronics; in Baltimore.

Oct. 28-30, 1857: Radic Fall Meeting,
sponsored jointly by IRE PG groups
and RETMA; at King Edward Ho-
tel, Toronto.

Nov., 1957: New England Radio Engi-
neering Meeting, sponsored by Re-
gion 1, IRE; in Boston.

Dec., 1957: Eastern Joint Computer
Conference, sponsored by IRE-
PGEC, ACM and AIEE; in Wash-
ington.

Abbreviations:

AICE: American Inst. of Chemical Engrs.
AIEE: American Inst, of Electrical Engrs.
AIMMPE: American Inst. of Mining, Metal-
lurgical & Petroleum Engineers
ASCE: American Society of Civil Engineers
ASME: American Soc. of Mechanical Engrs.
ASTM: American Society for Testing Materials
IAS: Inst. of Aeronautical Sciences
IRE: Institute of Radio Engineers
I1SA: Instrument Society of America
NARTB: National Assn. of Radic & TV
Broadcasters
NICB: National Industrial Conference Board
RETMA : Radio-Electronic-TV Mfrs, Assn.
ACM: Assn. for Computing Machinery
SIAM: Society of Industrial and Applied
Mathematics

system is the transistor-equipped
electronic modulator. It receives a
timed signal from the distributor-
breaker. It coordinates this signal
with information from the devices
that electronically sense engine
operating conditions and continu-
ously sends the correct action
signal to injectors located at each
cylinder intake port.

Electrojector literally shoots jets
of fuel, electronically timed, into

December 1956
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the intake ports of an engine’s
cylinders. Fuel is metered by
intake - manifold pressure, con-
trolled automatically by a sensor
on the throttle unit, which provides
precisely the right amount of fuel
at the proper time.

Another outstanding feature of
the new automatic unit is its
distributor-breaker, which can be
installed on any conventional dis-
tributor.
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“to honor
an inestimable benefactor of mankind f
... He will be remembered
when all the rest of us are long forgotten."

A statement by HERBERT HOOVER at a
Testimonial to Dr. de Forest, April 8, 1952

r. Lee de Forest

His invention of the 3-Electrode
Grid Vacuum Tube fifty years ago
in 1906 was the birth of today’s

Electronies Industry.

|r\_-r\_\_\_‘_——_
| THE whrg H_JU—S—E——_.__

M.
| Dear py, de Farasis arch 16, 956

eS| coﬂgratu’at

man ulate
pmglj_/ecgntnbutmns yosucg;{??
istingyi Ygh your Jopg 1€
o
there gy &IMation ang g, 0 Pride
radio, teje: J€Vélopme nt fur.
alsg f'ee? Evision ang ;, derp
ering g;eat Satisfaction s
nd in Past decages of S:rrngm.
Ments ¢ ating Tuture chl\'”ce
Possib F handiwark p a0 ma‘;‘; l
Sing
A The Measure
.-‘:F -rl'rz-h-.. ..-E:,..____ -
\ of a Mighty

Contribution

e

Of all the creations shaped by his genius,

Dr. de Forest’s 3-element grid Audion tube —
the miracle seed responsible for the swift
growth of electronics —best reflects his
enormous gift to mankind.

value of the lives spared in wartime and pro-
tected in peacetime . . . and add these seemingly
limitless electronic inventions fathered by

To understand this vastness, appraise the ‘
his precious Audion. l

—

This space is spon-
sored by a member of
the electronic industry
in grateful acknowl-
edgement of Dr. de
Forest's contributior
to mankind

| DE FOREST
\_ GRID VACUUM TUBE
\'u 1906 —1956

lversary |

ELECTROMICS INDUSTRY

ELECTRONIC INDUSTRIES & Tele-Tech -
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TELE-TIPS

y i

ELECTRONIC FATHERS ... In
the years to come Dr. William
Shockley, recipient of this year’s
Nobel prize, will undoubtedly
come to be known as the father of
the transistor just as today Dr.
Lee de Forest is known as the
father of the three-element vaec-
uum tube. Interestingly enough,
1956 is the 50th anniversary of
the audion, and two booklets in
commemoration of this event have
now been published.

TV IN AUTOMOBILES might be
practical at that. A closed cir-
cuit system using infra-red sensi-
tive camera tubes could provide a
means for night driving. Cars
would no Ilonger be bothersome
because of glaring headlights.

RADIO-TV service shop in Cin-
cinnati is displaying an interest-
ing new sign in its window. “We
repair ‘Do it Yourself’ work.”

PRINTED CIRCUIT developments
over recent years have made some
startling cost reductions possible.
In today’s 21-in. TV’s circuit costs
are about 1/5 that in 1950.

TUBE CHECKERS for the public
are now making their appearance.
“U-Test-M,” a Milwaukee, Wis.
manufacturer, provides an emis-
sion type tester using 118 tube
sockets and a go no-go type meter.
You can find such checkers stand-
ing alongside the stamp vending
machines in drug stores.

MORE TELEPHONES NEEDED
along highways. Roadbuilding in
the U. S. is shortly due for a great
upsurge. Thus far no plans have
been revealed which would make
it possible for motorists to obtain
phone service at reasonable inter-
vals along the highways. Ap-
parently this service is still to be
available only at roadside gas sta-
tions and restaurants. Additional
facilities at road pull-off points
might well be added because aside
from permitting traveling motor-
ists to communicate the installa-
tions can be used as emergency
service call points.

(Continued on page 14)
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Al temperatures from —355° fo

+200° C, Mallory XT Tantalum
Capacitors mainlain stable capae-
iy, series resistance and 1m-
pedanee . . . and provide long life.

Mallory Tantalum Capacitors

lead 1n long, stable life at extreme temperatures

HEN YOU design for extreme temperatures. . . in military
. . \W electronic equipment, miniaturized apparatus and the
New Mounting Designed like . . . be sure to choose capacitors that you know will meet

for heavy shock and vibration severe conditions.

Specify Mallory XT tantalum capacitors . . . proved by test
%“‘H. | 8 %

and field usage to give consistently long, stable service across
an extremely wide temperature range. Pioneered by Mallory,
these units embody design and production techniques devel-
oped during twelve years of research and manufacturing in
the high temperature capacitor field.

Mallory X'T tantalum capacitors are now

available in a single hole mounting design

which will withstand severe shock and

vibration. A flatted neck with 14-20

threads fits through a keyed slot in the

chassis . . . is held in place by a lock
washer and hex nut, Assembly takes only
seconds . . . requires no strap or other

hardware. This design is supplied in a
variety of ratings, with cases up to 214"
in height. Write for information.

Serving Industry with These Products:

Standard XT’s cover the range from —55° C to +175° C.
When specified, they can be supplied rated for continuous
operation at 200° C. A complete selection of capacitance and
voltage values is available.

Representative performance data, based on sampling tests
representing hundreds of thousands of capacitors, is now
available on Mallory tantalum capacitors. To see for your-
self the specifications which these units can be relied upon to
meet, write today for our latest Technical Bulletin.

Expect more... get more from

Electromechanical—Resistors » Switches *» Television Tuners * Vibrators
Electrochemical—Capacitors « Rectifiers « Mercury Batteries
Metallurgical—Contacts » Special Metals and Ceramics « Welding Materials

MALLORY

Parts distributors in all majar cities stock Maliory
standard components for your convenience,

F. BE. MALLORY & €O., Ing, INDIANAPOLIS & INDIAHA

ELECTRONIC INDUSTRIES & Tele-Tech * December 1956 For product laformation, use inquiry card on page [0S, 13
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TELE-TIPS
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(Continued from page 12)

A SHORT-RANGE RADIO that
would permit the captains of pass-
ing ships to confer with each other
was recommended to the Radio
Technical Commission for Marine
Services. It was pointed out that
bridge - to - bridge communication
could be invaluable in preventing
collisions and in aiding search and
rescue operations.

RADAR speed meters are increas-
ing speed violation arrests up to

609%. A total of 1,400 radar sets
E E V have been licensed and new in-
stallations are being added at a
SPECIFY... rate of 50 per month.

BECAUSE . A PUNCH COMPUTER that auto-
matically totals the number of
solid punches landed by a boxer

It has high insulation advantages, uniformity will simplify the scoring of fights.
. ege Sensing element is a bladder type
and inherent ability to hold close tolerances unit in the glove which triggers a

which give you dependability. ‘.:;"‘Srt‘izzk‘”hen R
e . TV DX’ing attempt by NBC's ex-
CLEVELITE dependability is the answer perimental center at Riverhead,
for product performance at its N. Y, finally paid off. After re-
p P : best. peated efforts they brought in a
faint image from a London, En-
. gland, TV station. NBC officials
Also, ensure over-all economy by addmg described it as “a fuzzy but recog-

Clevelite reliabili nizable image of a woman which
llablhty to your prOdUCt' lasted less than a minute.”

NEWEST AIR SAFETY recom-

Write for folder showing the various grades mendation by the CAA calls for

in which Clevelite is produced. ; : aircraft to be painted with a fluo-

- . P . RS thquiry rescent paint that will make the

will receive prompt attention. plane stand out against any back-
ground.

* Reg. U. 8. Pat. Of. TRANSISTORS need never be re-

THE = placed if used within the limits
CLEVELAND CONTAINER [in] | i o it o
T ing to GE’s Semiconductor Prod-

COMPANY ! ; ucts Dept. In life tests being con-

6201 BARBERTON AVE. CLEVELAND 2, OHiO " } ducted al_)t GE transistors picked at

PLANTS AND SALES OFFICES:

CHIZAGH s DETROTT « MEMPHIS « PLYMOUTH, WIS, o OGDENSBURS, N.Y. « JAMESBURC. N.J. « LOS ANGELES random from regular manufactur-

ing lots show no failures after
18,000 working hours at full
power. This is equal to maximum
load on the transistors eight hours
a day for six years. And even after
18,000 hours the transistors look
and act like new transistors.

ABRASIVE DIVISION at CLEVELAND, OHIO
Clevelond Cantaines Canada, Ltd., Prescort and Toronto, Ont.

Representatives:
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J.

NEW ENGLAND: R S. PETTIGREW & CO., 62 tA SALLE RD., WEST HARTFORD. CONN.
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO
WEST COAST: ARV, M. COCHRANE CO., 403 S. ALVARADO ST., LOS AMGELES

14 ELECTRONIC INDUSTRIES & Tele-Tech - December 1956
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Meetor surpass today’s c{i('r?a’l

performance requirements with

STACKPOLE

fixed composition

Packaged for

convenient assembly...
MANUAL or AUTOMATIC

Conservatively rated
at 70° C.

Low noise level.

STACK-PACK

Unsurpassed humidity
protection,

REEL-PACK

Easy-to-solder, firmly
anchored leads.

STRIP-PACK

Drawings available \ Electronic Components Division

for detailed STACKPOLE CARBON COMPANY
packaging St. Marys, Pa.

specifications, Canada:

Canadion Stackpole Ltd.,
550 Evans Avenue, Etobicoke,
Toronte 14, Ont,

Stackpole Fixed Composition Resistors are stocked by leading parts distributors

ELECTRONIC INDUSTRIES & Tele-Tech + December 1956 For product Information, use inquiry card on page 105. 15
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- MULTIPLE VARIABLE RESISTORS

&=

EAST COAST OFFICE

130 N. Broadway

Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380
Phila. Phone: Market 7-3129

WEST COAST SUBSIDIARY
Chicago Telephone of
California, Inc.

105 Pasadena Avenue

South Pasadena, Calif.

L.A. Phone: Clinton 5-7186
TWX LA 1105

SOUTHWESTERN US.A.
John A. Green Company
137 Parkhouse

Dallas 7, Texas

Phone: Riverside 3266

CANADIAN SUBSIDIARY
C. C. Meredith & Co., Ltd.
Streetsville, Ontario
Phone: 310

SOUTH AMERICA
Jose Luis Pontet
Buenos Aires. Argentina
Montevideo. Uruguay
Rio de Janeiro, Brazil
Sao Paulo, Brazil

OTHER EXPORT

Sylvan Ginsbury

8 West 40th Street

New York 18, New York
Phone: Pennsylvania 6-8239

designed specifically
for PRINTED CIRCUITS

SNAP INSTANTLY INTO PLACE—REMAIN FIRMLY LOCKED

lllustrations are actual size—note compact multiple units

CONSERVES PANEL SPACE—REDUCES HANDLING COSTS

A NEW TOTALLY FUNCTIONAL DESIGN CONCEPT

1. Snaps instantly into place with full length sturdy spring supports that lock control
rigidly to printed panel.
Wide shoulders provide rugged support.
No mounting hardware, no separate support needed.

2. Compact multiple units conserve panel space, reduce handling costs and number
of automatic assembly stations.

3. The only variable resistor with external contour designed specifically for mech-
anized handling and feeding into a printed panel.

4. Exclusive clip-off mounting supports and terminals for easy removal by service
man without a solder pot.

5. Mounts upright with shafts parallel to printed panel, eliminating need for shaft
protection during panel solder immersion.

6. Available in 2-control units (Series X52) or 3-control units (Series X33) as
illustrated.

Many other types of controls available for your printed circuit and automation needs.

A CTS8 control can be teilored to your specific requirement. Let CTS SPECIALISTS help solve
your current control problems. Write or phone toduy.

Come to
Booth 450 IRE Show.

ELKHART » INDIANA

Fhie Exclecsive Seecialists in Precdsion Mass Produclion of Varialle Resislors

R —

ADVERTISING

]
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Facts
December, 1956

{Thousands)

REGEIVERS

and Figures Round-Up

ELECTRONIC
INDUSTRIES

RADIO & TELEVISION RECEIVER
PRODUCTION
1951-1956

"TELEVISION SETS =

TOTALS

| 1955 | 1956 _
JFMAMO D ASOND|uFMAMIJ,A,50

TRANSISTOR PRODUCTION

Factory Production

ELECTRONIC PARTS DISTRIBUTORS

Factory Sales

1954 (Units) (Dollar Value) Year Number in Business Year Number in Business
January 572,000 1,893,000 1945 1,030 1951 1,350
February 618,000 1,739,000 e 200 o T
March 708,000 2.056.000 1947 1,300 1953 1,380
April 832,000 2,196,000 i948 1,320 1954 1,425
May 898,000 2,198,000 1949 1,300 1955 1,479
June 1,131,000 3,645,000 i 1,300
July 885,000 2,330,000 —RETMA Fact Book
August 1,315,000 3,660,000
TOTAL 6,959,000 19,717,000 More than 40,000 persons engaged in the
(From stafistics supplied by RETMA) manufacture of TV sets.
109, of the patents issued in 1955 were
Number of Producers of Functional Types of Electronic Test held by the U. S. Government.
Instruments by Employment Size Groups By 19460 Finland expects to have 4 TV sta-
tions and | relay station covering 1.59
Over 150 to 50 to 15 to million people.
500* 500* 150* 50* Total**
Voltage & Current Measuring Inst. . .. 2 2 15 17 36 There are 477 licensed TV stations in the
Frequency & Time Interval Measuring Inst. 3 7 N 25 46 u.s.
Impedance & Standing Wave Ratio .
Measuring Inst. ....... ... . ........ 3 4 10 22 39 The West Coast market is growing from
Power & Electromagnetic Field Mea- 12-14%, annually.
suring Inst. ... oL L 2 5 13 1 3l .
Waveform Measuring and/or Analyzing Approximately 50 manufacturers aut of
Inst. .., 3 [} 19 17 45 3600 in the electronic industry account
Signal Generating lnst. ... ... .. ... ... 3 10 19 43 75 for over 809, af the dallar spent.
Active Network Type Inst., For Test and .
Measuremwent Puyr':oses . Or ..... un 3 4 14 17 38 Missile and rocket expenditure has increased
Passive Network Type Inst., far Test and from $21 millian in 1951 to almost §1
Measurement Purposes ,............ 2 4 17 2] 44 billion in 1955.

* Engaged in Electranics Test Instrument production

** Of firms having more than |5 employees engaged in Electronics Test Instrument production

From "The General-Purpose Electronics Test Instrument Industry’—U. 5. Dept. of Commerce.

GOVERNMENT ELECTRONIC CONTRACT AWARDS

This list classifies and gives the value of electronic equipment selected from
contracts awarded by Government procurement agencies in October, 1956.

Amplifiers 323,754
Amplifiers, R F 131,127
Amplifiers, Servo 44,279
Battery Chargers 77,345
Botteries, Dry 185,733
Batteries, Storage 735,671
Cable Assemblies 58,205
Computers & Accessories 1,834,848
Cannectors 75,159
Headsets 72,701
Insulatars 28,050
Kits, Radic Modification 619,932
Meters 282,730
Meters, Frequency 366,619
Oscilloscopes 127,722
Power Supplies 184,629
Rader Components & Spores 290,574

ELECTRONIC INDUSTRIES & Tele-Tech

Radar Equipment 394 452
Radia Receivers 381,727
Radia Receivers-Transmitters 38,709
Radio Transmitters 103,215
Record Players 183,307
Recorders & Accessories 56,728
Rectifiers, Metallic 85,160
Relays 38,731
Switches 24,940
Telemetering Equipment 37.918
Teletype Equipment 109,159
Test Sets, Misc. 999,386
Test Sets, Radar 432,476
Transformers 59,391
Tubes, Electron 2,426,737
Vibrators 38,540
Wire & Cable 502,963

December 1956
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Military electranics is expected to main-
tain a level of $2.4 billion for the next

few years.

Nearly 900,000 mobile, base, and portable
transmitters are in cperation.

Transistor sales in 1955 neorly tripled aver
1954,

Research expenditures by the U. S. Gov-
ernment and industry amounts to more
than $4 billion annually.

Industrial electronic apparatus sales in
1955 was approximately $700 million.

'Hi-Fi' sales are expected to exceed $500
million in retail sales this year.

Mexico has approximately 200,000 TV sets
in use.

Of the 45 million homes in the U. S. wired

for electricity, 78-80%, are inadequately
wired.

7


www.americanradiohistory.com

BOOKS =

new Solar by-pass

d’l/sc Capa/cfl‘tors Oﬁer Handbook of Basic Circuifs,

~v TV-FM-AM

| By Matthew Mand!, Published 1956 by The Mac-

| Millan Co., €0 Fifth Ave., New York 11. 383
pages. Price $7.50,

The book should appeal to all in-
terested in electronics, for it provides
- a source of ever-ready reference ma-
incr eas e d terial on a wide variety of transmit-

- ting, receiving, and general purpose

C a p acCil t y circuits. The essential data on wvir-

tually every different type of circuit

XD BODY encountered in radio, TV, and audio

will be found for the first time within
a single volume.

This book lends itself readily for

Solar's new XD body now makes available capacitors meeting RETMA use in the periodic review of circuits
specifications REC-107A with Z5Z characteristics, and having an increase found so necessary by all practic-
of 35% more capacity per comparable size. This bonus capacity is ing technical personnel. For each of
achieved with no sacrifice in temperature stability or voltage rating. | the 136 circuits described herein
You'll find these units widely useful in miniaturized circuitry. Specify them there are: (1) a schematic diagrvam,
where you want increased capacity without increased size —or where a (2) a description of the place the cir-
smaller size is imperative. cuit occupies in electronic equipment,
Voltage ratings are conservative. Capacitance change is less than 50%, (8) a discussion of the purpose of the
from its value at 25°C. as the temperature varies from +10°C. to +75°C. circuit, and (4) a description of its

characteristics and funetion.
SPECIFICATIONS

el L7 Seechat | Spectroscopy at Radio and
Capacny Tolerance GMV . .
" Working Voltage B e ot o Microwave Frequencies
: Test Voltage T 1250 vOC . Bng’g,yE llnncgra1n5) Eubhs’f:egfl%ﬁeiy ¢g¢"?s;>éoh1§gj
Min. Leakage Resistance 10K megohrns pages. Price $15.00.
Max. Power Factor . 2% Although approaching the subject
in a general way, considerable space
COMPARATIVE CAPACITY CHART is given to the design of experimen-
tal apparatus for those who wish to
03 J set up such spectroscopes, and in con-
sidering the applications of the tech-
nique a balance is preserved between
fundamental and applied research
l The theory is given for each of the
- o | three main branches of the subject
E and although detailed mathematical
£ o 015 015 = l treatment is avoided, this is illus-
E trated at some length by reference to
S the various experimental results.
o 01 ol
oL |
- - b 5 | Color Television
Lk T Published 1956 by Philco Corp., P. O. Box 9817,
oot 0015 i H o | 1 Philadelphia 40, Pa. 154 pages, price $5.00.
0 SE ex . - . : Produced by Phileo’s Electronic
crlas co2 cén co/zo é,,’; Education Unit, this textbook pre-
NOMINAL SIZE i sents simplified theory and service
l techniques. This usually complex sub-
ject has been described in easy-to-
Write for literature CQUALITY ALWAYS understand terms, and is generously

e e %{'ﬂ illustrated in color for further simpli-

SOLA 5. fication. A review of monochrome TV

is presented in Chapter One. Subse-

SOLAR MANUFACTURING CORP.

New York, N. Y. £ & quent chapters deal with colorimetry,
' ) composite color signals, typical ecir-
sALEs OFfFices: 46th & Seville, Los Angeles 58, Calif. cuitry, color CRT, adjustment and

alignment, and trouble shooting and

4000 W. North Ave., Chicago 39, 1il. set-up considerations.

CERAMIC CAPACITORS * PRINTED NETWORKS ¢ PIEZO CERAMICS (Continued on page 26)

18 For product information, use inquiry card on page 105, ELECTRONIC INDUSTRIES & Tele-Tech * December 1956

www americanradiohistorv com


www.americanradiohistory.com

ELECTRONIC INDUSTRIES & Tele-Tech

another example

of exciting work at los alamos...

FAPERS ACCEPTED BY THE...

INTERNATIONAL CONFERENCE
ON THE PEACEFUL USES
OF ATOMIC ENERGY

“The Intermetallic Compounds of Plutonium,”
Coffinkerry, A. §. and Ellinger, F. H.
“Time-of-Flight Techniques Applied 10
Fast Neutron Measurements,”
Cranberg, L.

“Gamma Rays from Neutron Inelastic Scattering,”
Day, R. B.
“Some Techniques for Measurement of

Fast Neutron Flux,”
Diven, B. C.

“Los Alamos Power Reactor Experiments,”
Froman, D. K., Hammond, R. P. and King, L. D. P.

“The Preparation of Kilocurie La 140 Sources,”
Hammond, R. P. and Schulie, J. W.

“Chemical Processing in Intense Radiation Fields,”
Hammond, R. P.

“The Role of Liquid Scintillators in

Nuclear Medicine,”

Hayes, F. N., Anderson, E. C. and Langham, W. H.

“Declayed Neutrons,”
Keepin, Jr., G: R. and Wimen, T, F.

Los Alamos Scientific Lab-
oratory is a non-civil
service operation of the
University of California for
the U. 8. Atomic Energy
Commission.

los

“Liquid Scintillation Counting of
Nartural Radiocarbon,”
Hayes, F. N., Anderson, E. C. and Arnold, J. R.

“Design and Description of Water
Boiler Reactors,”
King, L. D. P.

“Determination of Fission Quantities of
Importance to Reactors,”
Leachman, R. B.

“A Review of Americium and Curium Chemistry,”
Penneman, R. A. and Asprey. L. B.

“Techniques for Measurement of Neutron Cross
Sections and Energy Spectra for Sources Which
are Continuous in Energy and Time,”

Rosen, L.

“Techniques for Measuring Elastic, Non-Elastic
and Transport Neutron Cross Sections,”

Taschek, R, F.

“Angular Distributions and Non-Elastic
Neutron Scattering,”
Walt, M.

The diversification of the Los Alamos papers
accepted at the Geneva Conference dramatically
illustrates 2 few of the challenging research prob-
lems being explored at the Laboratory, which
welcomes applications for employment from qual-
ified scientists and engincers.

For more information, write:
Director of Scientific Personnel
Division 1505

alamos

scientific laboratory

OF THE UNIVERSITY OF CALIFORNIA

December 1954

LOS ALAMOS, NEW MEXICO

For product informotion, use inquiry card on poge [05.
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Electronic Industries News Briefs

N .
= OIS Y

Crmne

EAST

GENERAL ELECTRIC CO., Syracuse, an-
nounced formation of Missile and Ordnance
Bystems Dept., Defense Electronies Div., with
headquarters in Philadelphia.

RADIO CORP. OF AMERICA, Camden, and
PHILCO CORP., Philadelphia, among firms
receiving contracts from Air Materiel Com-
mand. Dayton. RCA’s Engrg. Products Div.
got $9,800,946 award for engineering services
and reports for fire control system; Philco, a
88,642,000 contract for tech. services on elec-
tronic and communications equipment.

IBM CORP., New York, predicted a 1956
gross income of $704,000,000—an increase over
1955 of 25¢.

DAYSTROM, INC., Elizabeth, N. J., an-
nounced contract for its Nuclear Div. to build
equipment for Curtiss-Wright Corp.’s research
reactor at Quehanna, Pa.

O’HARA ASSOCIATES, a new firm offering
professional engineering services, is located at
112 Dewitt St., Syracuse 3,

NEUTRONICS RESEARCH CO., founded at
165 Lake St., Waltham, Mass., for R & D work
in countermeasures, communications, medical
devices, educational devices, and control eir-
cuits. Partners are: Dr. Harry Stockman, H.
Philip Hovnanian and E. James Johnston.

DUNLAP & ASSOCIATES, INC., 429 At-
lantic St., Stamford, Conn., announced Work-
shop in Manager Development starting Jan.
31, 1957, in New York for 10 successive Thurs-
days. Two-hour sessions, at Columbia U, Club,
cover management, job performance, personnel
development, planning, application. For in-
formation, check with Dr. B, J, Covner.

RETMA, Washington, announced that the
Statistical Dept. is now called Marketing Data
Dept.

DE FOREST PIONEERS, INC., Mineols,
N. Y., marking 50th year of electronics as an
industry with special publications and tributes
to Dr. Lee de Forest.

DR. PAUL J. FLORY, Cornell University,
named Executive Director of Research at
Mellon Institute. His duties are part-time
until Summer of 1967, when he starts full-
time. Dr. Flory will plan and guide the in-
vestigational future of the Institute.

NEW YORK TRANSFORMER CO., Alpha,
N. J., and ESSEX ELECTRONICS, Berkeley
Heights, N, J., joined forces to expand the
former's product line. New officers of Essex
include: J, B, Schaefer (Pres. of NYT), Chair-
man of the Board, and B. M, Goldsmith (Pres.
of Essex), President and General Manager,

SERVO CORP. OF AMERICA, New Hyde
Park, N, Y., awarded an Army Signal Supply
Agency contract for development of an infra-
}'ed detector system for drone aircraft surveil-
ance,

THE NEW YORK AIR BRAKE CO. has ac-
quired Optical Film Engineering Co., Phila-
delphia, to be operated at its present loecation
a8 the parent company’s Vacuum Egquipment
Div. Products of new unit include components
and systems for TV tubes, and various applica-
tions for the eleectronies industry.

AIRTRON, INC,, Linden, N. J., has opened a
Cambridge Div., at 317 Vassar St., Cambridge,
Mass., which is8 & microwave ferrite compo-
nents center, including research, design, de-
velopment and production facilities.

NATIONAL CASH REGISTER CO. and
PITNEY-BOWES, INC., announced 10-Year
agreement to cooperate in developing and pro-
ducing “‘sorter-readers’” of checks and other
original forms for use in connection with elec-
tronic data processing machines.

BURROUGHS CORP., Detroit, plans to
spend about $73,000,000 for expansion in 1957
and 1958, announced K. C. Tiffany, Vice
President-Finance.

NATIONAL UNION ELECTRIC CORP.,
New York, bought assets of Armstrong Fur-
nace Co., Columbus, for nearly $4,000,000.
Armstrong manufactures and markets warm
air heating and air conditioning equipment
for botk home and industry.

CHRYSLER CORP., Detroit, has named
James H. Carmine a Consultant on merchan-
dising and marketing. The former President
of Philco Corp., Philadelphia, is still on Phileo’s
board and finance committee.

ADMIRAL CORP,, Chicago, has begnn an
extensive National advertising compaign, using
all major media, to promote new TV, radio,
phonograph and appliance lines.

WEST

RAYTHEON MFG. CO.'s Chicago Laboratory
has moved to Santa Barbara, Calif.

ARNOUX CORP., Los Angeles, received
$300,000 order from Thompson Products, Ine.,
for a high-speed electroniec data processing
system, to be installed at Thompson's Aireraft
Fuel Systems Research Facility, Inglewood,
Calif.

J. B, REA CO., INC., Santa Moniea, re-
ceived $275,000 in production contracts for
Readix II Computers and Rea analog-to-digital
converters, Computers were ordered by duPont
and Edwards Air Force Base, Pasadena: Ed-
wards AF Base at Muroe, Calif.,, and Naval
Air Missile Test Center, Point Mugu, Calif..
ordered converters,

WESTERN ELECTRONIC SHOW & CON-
VENTION (WESCON), Los Angeles, appointed
Don Larson as Business Manager. He was
formerly General Mgr.,, West Coast Electronic
Mfrs. Assn., 2 co-sponsor of WESCON,

BILL WEST ADVERTISING, 369 So. Rob-
ertson Blvd., Beverly Hills, is the new name
of Don Larson Advertising, now under -iew
management. West assumes full responsibility
for former Larson &gency; Larson is devoting
full time to WESCON as Business Manager.

CANNON ELECTRIC CO., Los Angeles, ex-
panding East Coast facilities with acquisition
of 100,000 sa. ft, on 10-year lease in Salem,
Mass., Industrial Center for its Diamond Divi-
sion.

MINNESOTA MINING & MFG. CO. named
Franecis C. Healey to General Manager’s post
for its new Mincom Div., Los Angeles, for-
merly the Electronics Div. of Bing Crosby
Enterprises. John T. Mullin is Research Di-
rector of the unit.

KAAR ENGINEERING CORP., Palo Alto,
manufacturer of mobile radiotelephones, is
marketing some of its products through radio
and electronies parts distributors having indus-
trial sales departments, instead of direet to
userg, Distributors will be serviced by tech-
nically trained manufacturer’s reps in some
sections of the country.

ELECTRONIC INDUSTRIES & Tele-Tech -

www americanradiohistorv com

ve af amiinmant aned

LITTON INDUSTRIES. Beverly Hills, has
announced the purchase of Triad Transformer
Corp., Los Angeles, Acquisition includes Triad’s
Indiana subsidiary, Utrad Corp., and gives
Litton nine U. 8. plants.

DALMO VICTOR CO., Belmont, Calif., has
moved into its new $1,600,000 plant where all
offices and production lines have been con-
solidated into the 180,000 sq. ft. building.
Firm, a Division of Textron, Inec., Providence,
R, 1., acquired eight acres of adjacent land
for future expansion,

WEBER AIRCRAFT CORP."S Electronics
Div. has moved into a new air-conditioned
building next to company headquarters in Bur-
bank, Calif.

RESIN INDUSTRIES, Santa Barbara, Calif.,
has opened new offices in the Borden Co. plant
at Compton, Calif. Firm is a subsidiary of
Borden’s Chemical Div.

DAYSTROM PACIFIC CORP.’S new million-
dollar plant in Westchester, Calif., was sched-
uled for groundbreaking early in the Fall,
with ocecupancy planned for the office-research-
manufacturing structure in Feb.,, 1957. The
unit, which includes the American Gyro Div.,
is now in Santa Monica. New 50,000 =q. ft.
building is on a seven-acre site,

UNIVERSITY OF CALIFORNIA, Berkeley,
is establishing a mnew computer lab with an
IBM 701 to assist in basic scientific and indus-
trial research, and to train experts in com-
puter techniques.

MARCONI'S WIRELESS TELEGRAPH CO,,
LTD., Chelmsford. Essex, England, has sup-
plied the complete radio receiving station for
a new international radio system at Addis
Ababa, ordered by the Imperial Board of Tele-
communications of Ethiopia,

FEDERAL CARIBE, INC, organized at
Santa Isabela, Puerto Rico, as manufacturing
subsidiary of Federal Telephone & Radio Co.,
Clifton, N. J. New unit produces selenium
rectifiers, starter switches for fluorescent lights,
and other electronic components.

BENDIX AVIATION CORP. purchased 409
interest in Computing Devices of Canada, Lid.,
Ottawa. Agreement includes sales and li-
censing arrangement by which Ottawa firm
will handle Bendix electronie produets and
missile components, and also exchange engi-
neering developments,

GATES RADIO CO,, Quincy, III, sold a
Model BC-50B 50,000 watt broadcast trans-
mitter to Radio Station XET, Monterrey,
Mexico.

LENKURT ELECTRIC CO., San Carlos,
Calif., formed a corporation in Mexico to manu-
facture Lenkurt communications equipment,
E. J. Rudisuhle, of Palo Alto, elected Vice
President-General Manager of Lenkurt de
Mexico.

BRITISH LABORATORY WARE ASSN,.
LTD., London, announced that, to contribute
to its Government’s price stabilization poliey,
laboratory furnishers who are Aassociation
members have decided to stabilize prices of
lab equipment and apparatus, other than
chemieals, they manufacture and distribute for
six-month period from 1 Sept. 1956. Decision
applies to prices fixed by each Ilaboratory
furnisher individually and is subject to wage
and materials costs’ remaining stable,

December 1956
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- Soive Computer and Automatic Control Problems
- AT THE CORE!

== de'Sl‘g'ﬂ sipeé&‘; accuracy and reliability into your controis and systems
T~ N

—V\/Ith the added advantages of lightweight, compact size and mainte-

nance-free operation
//_\ . Ferramic® Magnetic Memories offer clectrical and mechanical
A -y | supernioritics of especial interest to design and project engincers.
L y 1
/

Ferramic cores, and complete memory planes, by General Ceramics
open new design horizons in the arcas of control for conveyors,
clevators, traffic, telephone switching, production machines. signalling,

G processing cquipment and other systems. If your problem involves

computers, switching or automatic controls, request bulletins on

Ferramic Memeory Planes. Standard configurations are available,

special types designed to specification. Address Dept. A,

s

&
e
'

- be SuUre it's Ferramics®, the exclusive product of the General Ceramics
Corporation, original developer of the rectangular hysteresis loop
ferrites for memory systems.

> 501h S

S ANNIVERSARY.

1906 (0 19868

{ CERAMICS CORPORATION
Telephone VALLEY 64-5100

General Offices and Plant: KEASBEY, NEW JERSEY

Headquarters for STEATITE, ALUMINA, ZIRCON, PORCELAIN SOLDERSEAL TERMINALS, "ADVAC” HIGH TEMPERATURE
SEALS, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES, MAGNETIC MEMORY PLANES

ELECTRONIC INDUSTRIES & TelesTech + December 1956 For product information, use inquiry cord on page 105, 21
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Computer manufacturers know General
Transistor always delivers reliability.
That's why they depend on GT quality
and GT service, and that's why General
Transistor is one of the largest sup-
pliers of transistors for computers.

FOR COMPUTER RELIABILITY
IT'S GENERAL TRANSISTOR

The Univac® File-Computer, a new in-
termediate sized data processing sys-
tem designed and manufactured by
Remington Rand Univac Division of
Sperry Rand Corporation.

Write for Specification Bulletins cover-
ing your applications.

GENERAL TRANSISTOR CORP.
| Richmond Hiil 18, N. Y.
Virginia 9-8900

22 For product information, use inquiry card on page 105, ELECTRONIC INDUSTRIES & Tele-Tech * December 1956
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When you “team up’” with C-A-C, you
have at your disposal an outstanding
engineering staff ... backed by facilities
of the world’s largest exclusive pro-
ducer of toroidal components.

COMMUNICATION
ACCESSORIES COMPANY

Hickman Mills, Missouri + Phone Kansas City, South 1-6111

A Subsidiary of the
Collins Radio Company
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HIGH Q TOROIDS for use in
Loading Coils, Filters, Broadband
Carrier Systems and Networks—
for frequencies up to 200 KC

For high Q in a small volume, characterized by low eddy current and
hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal Cores
are commercially available to meet high standards of physical and
electrical requirements. They provide constant permeability over a wide
range of flux density. The 125 Mu cores are recommended for use up to
15 kc, 60 Mu at 10 to 50 k¢, 26 Mu at 30 to 75 kc, and 14 Mu at 50 to
200 kc. Many of these cores may be furnished stabilized to provide
constant permeability (+0.1%) over a specific temperature range.

COMPLETE LINE OF CORES
TO MEET YOUR NEEDS

Y Manufactured in a full range
of sizes—from 0.500” diam-
eter to 5.218” in all perme-

abilities. 1 For Bulletin—ADDRESS DEPT. T-612
WsWwW 6328

% Furnished temperature sta- '

bilized, including wide range - THE AmNOLD ENGINEERING (COMPANY

M H H — o O
stahniuzahon Gr o™ "io SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
+185° F), for many types. . m Main Office & Plani: Marengo, lllinois
. Repath Pacific Division Plant : 64 East 615t Street, Los Angeles, Calif.

% Available from stock in most  * Twwor® District Soles Offices: ot

pOPUlC!I’ types due to addi- . New York: 350 Fifth Ave. Los Angeles: 3450 Wilshire Bivd. Boston: 200 Berkeley St. J

tional manufacturing facilities. | _
24 For product information, use inquiry card on page 105. ELECTRONIC INDUSTRIES & Tele-Tech * December 1956
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CP recommends...

Styroffex:

COAXIAL CABLE

Spirafil

COAXIAL CABLE

G e —— . ~
-fOor Superior Transmission
Line Performance in All Commercial

and Military Communications

After two decades of rigid and semi-flexible transmission line produc-
tion, CP as National Distributors for Phelps Dodge Copper Products
Corporation, recommends Styroflex, Spirafil and Foamflex cables
exclusively!

Service-proven in all segments of the industry, these superior high
frequency cables are rapidly winning top-favor among engineers for
AM, FM, TV, Pulse and many other services.

*Products of the

Co”p“p‘féfﬁ,%"ddfcets Let us tell you why we have changed to Styroflex, Spuaﬁl and
Corporation Foamflex cables. When you have the facts, as we have, you too will

make the change.

Communication Products Company ° Inc
Main Office and Plant: Marlboro, New Jersey—Tel. FReeho!d 8-1880

Pacific Coast Branch: 120 Santa Barbara Street, Santa Barbara, California—Telephones: WOodland 2-1712 and 1714
ELECTRONIC INDUSTRIES & Tele-Tech -+ December 1956 For product informatian, use inquiry card on page 105 25
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announces

new IRIMPOTS'
for quick assembly

130 IRIMPOT *
solder=lug type

You can solder your hook-up wire direct to this instrument, and eliminate
splicing. Terminals are standard flat, slotted lugs to provide fast, secure
connections.

The silver-plated solder lugs are extremely rugged. Instrument is not
affected by soldering iron temperatures.

for
printed circuits

Round pin terminals on this unit may be plugged into holes in your
printed circuit boards for dip soldering. Terminals are gold-plated copper,
14" long, .028" diameter, and spaced in multiples of 0.1”. Mounting is
accomplished by 2-56 screws through body eyelets, or by pins only.

BOTH UNITS PROVIDE a usable petentiometer range of 98%, and lew residual
resistance either end, O to 1%. Low temperature coefficlent wire is utilized In
the precision wirewound resistance elements.

In all other design features, these instruments are similar to the original Medei
120 TRIMPOT. Each is subminiature in size (1% x ¥,“x %4"“), and weighs only
0.1 oz. Other characteristics include 25-turn screwdriver adjustment, self.
locking shaft, and excellent performance under extreme shock, vibration and
acceleration. Units meet or exceed most government specifications. Delivery
from stock on standard resistances. Send for Bulletins 130 and 205.

COPR. BL

/30[//?”5 LABORATORIES, INC.

General Offices: 6135 Magnolia Ave., Riverside, Calif.
Plants: Riverside, California—Ames, [owa

TRIMPOTS « LINEAR MOTION POTENTIOMETERS ¢ PRESSURE TRANSDUCERS AND ACCELEROMETERS

26 For product information, use inquiry cord on page 105,
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ELECTRONIC INDUSTRIES & Tele-Tech

(Continued from page 18)

Mathematics for Electronics with
Applications

By H. M. Nodelman & F. W. Smith, Published
1956 by McGraw-Hill Book Co., inc., 330 W. 42nd
St., New York 36. 399 pages. Price $7.00.

This text approaches the problem
of presentation in an unique manner.
The practical applications that in-
dustry makes of mathematics, rather
than the mathematical theorv itself
is emphasized deliberately. Student
motivation is therefore increased con-
siderably.

In 6 parts, the book successively
treats the calculus. dimensional anal-
vsis, matrix algebra, series approxi-
mations, Laplace transforms, and
Boolean algebra. Interwoven with
this mathematies, the parts present
case histories of practical applica-
tions. solution of electronic networks,
prediction of nonlinear electronic de-
vice behavior, and a study¥ plan for
electronie specialists.

Basic Research in Electronics

Published 195 by U. S. Department of Defense,
ffice of the Assistant Secrefary of Defense,
Research and Development, Washington 25, D. C.

49 pages. Paper bound.

Consultants te the Department of
Defense present suggestions for ba-
sic research areas in the field of elee-
tronies which, in their opinion, need
additional support at this time.

Books Received

RCA Magnefrons and Traveling-

Wave Tubes

Published 1956 by Tube Division, RCA, Harrison,
N. J. 40 poges, poper bound. Price 50¢.

Application of Transistors in

Military Electronics Equipment

Published 1956 by U. 5. Dept. of Commerce, Office
of Technical Services, Washington 25, D. C.
508 pages. Price $5.00.

Linear Transient Analysis, Vol. I

By Ernst Weber, Published 1956 by John Wiley
& Sons, Inc., 440 Fourth Ave., New York 16.
452 pages. Price $10.50.

The Art and Science of

Protective Relaying

By C. Russell. Mason. Published 1956 by John
Wiley & Sons, Inc., 440 Fourth Ave., New TYork
16. 410 pages. Price $12.00.

Inverse Feedback

(Electronic Tech. Ser.)

By Alexander Schure, Ph.D., Ed.D. Published 1956
by John F. Rider Publisher, Inc., 480 Canal 5t.,
New York 13, N. Y. 5 pages, paper bound.
Price $0.90.

RCA Power & Gas Tubes

Published 1956 by Tube Div., RCA, Harrison, N. J.
24 pages, paper bound. Price 20¢.

IMC Electrical Insulation Manual

Published 1956 by Insulotion Migrs. Corp., 565 W.
Washington 8Mvd., Chicago 6, Ill. 300 pages.
Heavy paper cover, spiral binding. Price $5.00.

December 1956
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Type 1184-A TV Transmitter Monitor, $2650

. for Black and White or Color,
VHF and UHF Channels 50 to 890 Mc

. meets or exceeds all new FCC Color-TV Standards and
Provides for Additional Functions Not Yet Required

Video, aural and intercarrier frequency deviations, modu-
lation information,and otheroperational data required by the
FCC are provided with a degree of excellence never before
attained. In addition, this instrument makes possible tests
that speed transmitter adjustments, maintenance, and trouble
shooting, saving many hours of valuable engincering time.

Continuous audible monitoring against loss of either
carrier, and continuous meter monitoring of f-m noise on
the visual carrier are important new conveniences. The com-
plete intercarricr sound-detection system is typical of the
additiona!l operating aids and functions built into this instru-
ment — the response provided is identical to that of an inter-
carricr-type recetver, making possible realistic correlations
of transmitter performance with receiver listening tests.

Reliability is far beyond normal requirements for labora-
tory-type electronic instruments. Conservative tolerances
take into consideration the effect of time on components and

G-R TV and Broadcast Monitors are used by twice as many
a-m broadcasting and TV stations as all other makes combined

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A.

920 S. Michigan Ave. CHICAGO 5
1150 York Road. Abington, Pa. PHILADELPHIA

Broad Avenue at Linden, Ridgefield, N. ). NEW YORK AREA

RORK 17th €t Ciluar Carina MAd W ACU AL~ TAR

T TRARBENTISN WCAITCR
e —

Lo

Py t—
=

mannin crvbtay

the possible tightening of FCC specifications, they permit use
of “off-the-shelf” tube replacements and provide for non-
critical adjustments, insuring reproducible measurements.
*The master crystal oscillator is the most stable,
least critical type so far developed . . . ®*Circuit de-
mands on tubes and components are conservative
to increase reliability . . . *High r-f voltage levels
are used to reduce noise problems and to insure free-
dom from r-f tuning effects . . . *Frequency multi-
plication per stage is kept to moderate values . . .
wHigh-level metering circuits do not require extra-
sensitive external meters and fragile, ballast-type
heater regulators . . . WPower rectifiers are replace-
able tube types . . . ®*The highly efficient new crystal
oven maintains internal temperatures constant with-
in a few hundredths of one degree C; sensitive oven
relays have been eliminated, and the temperature
control circuit is free from the effects of thermostat
resistance.

All in all, this is the finest instrument for monitoring TV
transmissions ever to be made available. You may obtain this
new model through your TV transmitter manufacturer as part
of your transmitter package, or directly from General Radio.

Write for Complete
Specifications

WE SELL DIRECT
Prices are net, FOB Combridge
ar West Concord, Maoss.
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The remarkable endurance of RCA Power Tubes in radio
communications is due in great measure to RCA “proved-in”’
designs that have stood up in practical transmitter operation
over many years. They are your answer to lower tube costs per
hour of operation.

For prompt service on RCA Tubes, contact any RCA Tube
Distributor (located in all major cities). Tube technical data on
mobile communication types can be obtained from RCA, Com-
merical Engineering, Section L50P, Harrison, N. J.

TUBES for COMMUNICATION

Radio Corporation of America+ Harrison, N. J.

INDUSTRY.

Wy

Cecil R. Russell appointed Vice
President of J. B. Rea Co., Inec., Santa
Monica, and Lloyd E. Schumacher re-
assigned as Viee President-Customer
Relations.

John C. Merman named Director of
Mfg. for Remington Rand Univae
Div., Sperry-Rand Corp., in Philadel-
phia.

A. R. Hopkins in new post of Man-
ager, Commercial Electronic Market-
ing Dept., RCA, Camden.

A. R. Hopkins M. ]. Gaut

Marvin J. Gaut appointed Manager,
Electronie Div., Otis Elevator Co.,
Brooklyn.

Herman J. Schorle appointed Di-
reetor of Manufaeturing by Pyramid
Electric Co., North Bergen, N. J.

John J. Burke elected Vice Presi-
dent-Engineering, Hallamore Elec-
tronics Co., Anaheim, Calif.

Richard M. Klein appointed to new
post of Product Engrg. Mgr.,, Elec-
tronic Product Sales Dept., Sylvania
Electric Products, Inc.,, New York.

Barton Kreuzer, Director-Product
Planning for RCA, Camden, elected
President, Society of Motion Picture
& TV Engineers {(SMPTE), for 1957-
58.

Herman B. Amster named Mgr. of
Industrial Engrg. for the radio prod-
uct line, at Federal Telephone & Radio
Co., Clifton, N. J.

George Friedl, Jr., to Litton Indus-
tries, Beverly Hills, as a Viee Presi-
dent.

Donald N. Martin joined executive
staff, National Assn. of Radie & TV
Broadcasters (NARTB), Washington,
as Asst. to President in charge of
Public Relations.

Philco Corp., Philadelphia, formed
separate departments for sales pro-
motion and advertising with Raymond
B. George as Vice President-Sales
Promotion and Max Enelow as Adver-
tising Manager.

28 For product information, use inquiry cord on poge 105, ELECTRONIC INDUSTRIES & Tele-Tech + December 1956
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miniaturized CERA-MITE™ capacitors for transistor radios

TRIED AND PROVEN in thousands of transistor
radios, Sprague’s miniaturized line of Cera-Mitex
disc capacitors is building an enviable record of
trouble-free service in the field.

Mass production of a standardized line of the five
popular capacitance values in the new smaller 50
volt d-c sizes assures continued high quality.

Two widely separated plants, one at Nashua, New
Hampshire, and another at Grafton, Wisconsin,
assure our customers of a dependable source of

* Trademark

the mark of

SPRAGUE

supply to meet production schedules.

Complete technical data on Cera-Mite capacitors
for transistor applications is given in Engineering
Data Sheet 6121. Write (on your business letter-
head, please) for your copy to the Technical
Literature Section, Sprague Electric Company, 233
Marshall Street, North Adams, Mass.

[ 2 L ®

Sprague on request will provide you with complete application
engineering service for optimum results in the use of ceramic
capacitors.

reliability

Export for the Americas: Sprague International Ltd., North Adams, Mass. CABLE: SPREXINT

30 For product information, use inquiry card on page 105.
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ELECTRONIC
INDUSTRIES

& TELE-TECH

M. CLEMENTS, Publisher

% O. H. CALDWELL, Editorial Consultant %

B. F. OSBAHR, Editor

Diversification . .. The Time Is Now!

Most of us are aware of the continuing shrinking
in the number of radio and television set manu-
facturers that is taking place year by year. From
approximately 100 manufacturers in 1950 we find
that today more than 909% of the annual production
can be traced to less than 10 manufacturers. We are
aware too, that many old-line component and instru-
ment suppliers have lost their identity through mer-
gers and combinations. What we may not be aware
of, however, is that many component suppliers may
face sharp business declines in the future because
of the rapid technological advances that have been
taking place in recent years.

The most notable development which is hastening
the day is the transistor. Three years ago we found it
difficult to make reliably performing transistors for
less than $2.00 apiece. Today, Dr. William Shockley,
father of the transistor, is predicting production
units at 25 cents apiece in less than a decade. The
combination of tubes and transistors in present day
automobile radios is already having profound effects
on vibrator and power supply component suppliers.
The development of a completely transistorized switch-
board for the military is a cause for coneern among
relay manufacturers. The increased power handling
capacity of present transistor types will undoubtedly
make possible completely transistorized television

About that

This is the title of an interesting special editorial
feature we are presenting this month. There have
Leen many times that electronic engineers have voiced
a desire to write a text on a subject in which they
are particularly well versed. Too often the many
publishing questions confronting the new author, the
lack of a clear cut approach channel to the publisher
stifles even the starting attempt. In this article, Mr.

receivers in the near future and this in turn means
that the tube industry, too, has grave problems.

Each year during the past four years we have been
focusing editorial attention on the developments in
printed circuits. Modular printed circuits and etched
printed circuits have now been developed to the point
where they have become the accepted method of
wiring assembly for all types of electronic equipment.
Coupled with automation for mass production items,
these circuits literally mark the end for hook-up wire,
spaghetti tubing, etc.

Not all manufacturers will suffer as a result of
these changes, in fact, some may receive the proverbial
“shot-in-the-arm.” Manufacturers who will benefit
most will probably be the dry-cell battery manu-
facturers.

Some electronic component manufacturers are al-
ready aware of the shifting times and have taken
steps to evaluate their position. In fact, during the
last month, representatives from two well known
industrial research houses have contacted us for
diversification suggestions for their clients. We know
that there are many other well-known organizations
making similar products who should also be alert as
to what’s ahead. Product diversification is necessary
in many instances and the time for such evaluation
is now!

Book. ..

Charles Heinle, Manager of the Book Division,
Chilton Company, provides the answers to most often
asked questions. How much are the royalities? How
to choose a publisher? What about copyrights? We
hope this feature will be of service to you and we'll
be glad to provide reference reprints for as long as
our supply lasts. “About That Book” appears on page
50 in this issue.

Electronic Roadways

We are about to embark on a tremendous new
highway building program under Federal and State
sponsorships. Construction is expected to extend over
more than ten years. We have seen some interesting
reports on how many tons of concrete and steel will be
needed for this work but so far nothing has appeared
to indicate that we shall be making use of the many

ELECTRONIC INDUSTRIES & Tele-Tech + December 1956

useful products that the electronic industries can
provide. Modern electronic control systems for traffic
lights and for street lights can greatly assist vehicular
safety. Telephonic, radio, microwave and radar sys-
tems can greatly aid the law enforcement agencies
and the traveler alike, Let’s not overlook this op-
portunity for expanding or diversifying operations.
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N-u-m-b-e-r

S-y-s-t-e-m-s

F-o-r

Complex mathematical problems are solved
by a sequence of arithmefic and logical

operations, governed by a coded sef of
instructions. A number of codes have been
devised, the binary being the basis for most.

Advantages of popular systems are compared.

C-o-m-p-u-t-e-r-s

By IRVING J. GABELMAN
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Among the number systems used
in modern electronic digital com-
puters are the decimal, binary.
octal, bi-quinary, coded -decimal,
and excess three. This article de-
scribes these number systems and
their associated arithmetic opera-
tions.

The decimal system uses 10 sym-
bols, 0,1, 2, ..., 9, and a decimal
point to designate a number. The
magnitude and position of each
digit with respect to the decimal
point specify a multiple of a power
of 10, the multiple being equal to
the value of the digit and the power
being determined by its position.
The nth digit column to the left of
the decimal point represents a mul-
tiple of 10™! while the nth digit
column to the right of the decimal
point represents a multiple of 10™.
The total value of the number is
the sum of the multiples of the
powers of 10 expressed as de-
seribed. For example,

13.25-= (1 X 10") + (3 X 109
+ (2 X107 4+ (5 X107, (1)

Since the digit position relative
to the decimal point represents a
multiple of a power of 10, the deci-
mal system is known also as a base
10 or radix 10 number system. If
the digit position represents a mul-

32

tiple of a power of x, a base x or
radix X number system is formed.
The general representation of a
number y in a radix x system is

given by
Npilpy © ¢ Mdleg 0 0 v dlkailk,
where the value of y is
y o= a4 oa, x4 e -
+aotaxt 4+ - - - FaaxTh (2)

Radix Conversion

The theoretical basis for radix
conversion and examples illustrat-
ing the derived methods are given
below. When an integral number
y is expressed in a radix system X,
approximately n digits are required
where n is given by

y = xn

When expressed in a radix sys-
tem z, the quantity y will require
m digits for its representation.
Here m and n are approximately
related by

X" = z™m,

n

logx z

For decimal to binary conver-
sion, x = 10 and z = 2; thus,

orm =

m 1 1

EE = W 31
n log,o 2 0.301 €

This means that the binary repre-
sentation of a quantity requires

ELECTRONIC INDUSTRIES & Tele-Tech -
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approximately 3'2 as many digits
as the decimal. For octal to binary,
exactly 3 times the number of
digits are required.

Conversion Technique

Eq. 2 defines a number y in the
radix x number system as equal to
the sum of a series of terms. Each
term of the series is a multiple of
a power of x. The number y may
also be expanded as the sum of a
series, each term of which is a
multiple of a power of another base
z, as follows:

= bhyz® + bzt 4 -

+ b+ bzt 4 - - (3)

where each of the coefficients by

assumes any one of the set of values
0,1,2,... (z-1).

If y is expressed as a number in
the radix x system, it may be con-
verted to the radix z system by
determining the coefficients b; as
follows:

From Lqg. 3. 20 < » < z"h, (4)
The cocfficient b,

OO h|7.

« h_xz7k

Eq. 4 determines n.
ig the largest value of the set 1, 2, - - -
(z — 1) for which

hpzt < v )
Form a number ¥/, defined as:
Y=y - baz"
= ba1z*7t + ba_az"™? - - - boz™*. ()
If y' < 2z, then bat = 0; however,
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I. J. GABELMAN,
Rome A. D. C.,
Griffiss AFB, Rome,
N. Y.

OECIMAL BINARY

0000
0001
0010
0ol |
0100
Y
ollo
ol
1000
1001

OHNDW & — O

any radix system and a knowledge
of decimal or radix 10 addition is
readily extensible to any other
number system. Fig. 1 and 3 are
addition tables for the binary and
octal systems.

Negative Numbers

Circuitry for subtraction is
usually not included in the arith-
metic unit of a digital computer.
Negative numbers are represented
by their radix complements, and

subtraction is performed in an
EXCESS 3 EXCESS ® COMPLEMENT

0011 | 190

oloo 1ol

0101 1210

ollo 100 |

olll 1 a3

1000 ail |

tool L)

1010 ool

1011 (] Eua]

1100 e |

(m—+s) < 10" to prevent register
overflow.

Case 2.m — s; m > s.

This difference is a positive num-
ber, given by

(m —s) = (m 4+ %) — 10m, )
Since (m—s) > 0, then (m-5%§)
— 10" > 0, or m-+38 > 107, A carry
is always propagated into the 10»
digit column. This carry is dis-
carded in module 10 addition.
Therefore, it follows directly that
the difference (m—s) is obtained
by adding the complement of s tom,
discarding the 10" carry, or

Bi-GQUINARY

Q0 GO0l
Qo 00013
Q0 OO0
Q0 01000
a0 |00
Q1 0000
Ql o010
Ol COIdD
ol QgD
Ol GO0

OCTAL

— O~k —Q

Fig. 2: Equivalent of decimal numbers in a few of the other populsr computer mumber systems in use.

if v 2 2" then by is the integral part
of ¥ .

Zn—l

The above process is iterated to
determine the remaining b;.

This technique is applicable to
simple conversions and may be used
for the integral and fractional
parts of a number.

Decimal to Binary

The largest value of n for which
2" is less than 81.5 is 6. In accord-
ance with equation 5, by = 1.
Note that in the binary system the
coefficients b; assume the set of
values 0 or 1.

|36=l

SLE—G1= 175 < 2 by = 0

17.5 > 24 by =1

B81.5—6t—16= 1.5 <28 by =10
1.6 < 22 by =0

1.5 < 2t by =0

L3> 20 be = 1

3lL—01—16—1= 5 = 271 b, =1

The binary equivalent of 81.5 is
1010001.1.

Arithmetic Operations

Subtraction, multiplication, and
division are all variations of the
fundamental arithmetic operation
addition. Addition is the same in

ELECTRONIC INDUSTRIES & Tele-Tech

adder by addition of the minuend
and the complement of the subtra-
hend. The radix z complement of a
number s, with (n-1) digits to the
left of the radix point, is defined as

3 = 3" — s (7)

From Eq. 7, the difference (m-s)
is obtained as (m+43) — z4, i.e., by
adding the complement of s to m,
modulo z*, Addition of 2 numbers
modulo z® refers to addition where-
in any carries into the z" digit
column are discarded. The circuits
or registers which store numbers
in the adder circuitry are fixed in
length so that the highest digit
column represented is z»t  At-
tempted carries into the non-existent
z" stage are lost leading to auto-
matic modulo z» addition.

An adder thus includes subtrac-
tion as part of its addition process
or, more generally, one may say
that negative numbers are repre-
sented by their complement. Four
cases of addition in this sense are
performed by the adder and these
are examined in detail below. For
illustrative purposes, addition ex-
amples with integral decimal num-
bers will be used.

Case 1. m 4 s.

When adding modulo 107, the
operands must be resiricted so that

December 1956
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m-—s=m+s.
As an example, let m =40 and s=27.

5=100—-27 =73

m = 40
§= 73
m+s =113

The underlined 1 is the 102 digit
carry which is discarded, giving
the correct difference, 13.

Case 3. (m—s); m < s.

This difference is a mnegative
number and, as might be suspected,
the operation m-s gives as a result
the complement of the difference.

From Eg. §,
m=s = (m +s) — 10~
Since m — s < 0, then m--s < 100

and there is no discarded 102 digit.
Rearranging Eq. 8,

m4s=100 — (s —m) )]
m+4s=(66—-m
To illustrate, let m = 27 and s = 40,
m = 27
5 = 60

m+4s =87 = (s — m)

Case 4. (—m) + (—s).
Representing the negative num-

bers by their complements, this
sum is
(Continued on page 112)
33
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Fig. 1: Block diagram reveals functional parts of Tone Burst Counter.

Tone Bursts Counted

In order to determine the fre-
quency of short bursts of audio
tones. it has been necessary to
record and repeatedly scan each
burst with a harmonic analyzer.
Since this process is rather time
consuming, it is desirable to
have a device which will quietly
and accurately extract the de-
sired information from these
bursts without the repeated scan-
ning heretofore necessary.

The burst counter shown in Fig. 1, is capable of
measuring the repetition frequency of short duration
signals and presenting this signal count in the form
of a staircase waveform which may be recorded quite
easily on a chart recorder. Each decimal digit is
represented by a single dC voltage level on the chart
record and the frequency can be determined rapidly.

A standard, commercial events-per-unit-time meter
or time-interval meter cannot be used conveniently for
this purpose, and with the exception of the new
Hewlett - Packard counters, which utilize staircase
decade units, the output of most electronic counters is
generally a binary code, i.e., four bits are required to
represent any digit between 0 and 10.

E. |. Oelbermann

Operation

The burst counter consists essentially of a variable-
base time interval meter and gated pulse counter. The
time interval base is set by the period of 10 signal
pulses, i.e., each pulsed signal defines a 10 pulse inter-

34

val during which standard pulse counts are accumu-
lated in 3 staircase output decades.

The frequency is easily obtained by dividing the
output count into a constant, 10f, where f is the
frequency of an internal reference signal derived from
a crystal controlled oscillator. The frequency may be
read out immediately by referring to a nomogram,
Fig. 3.

Detailed operation of the tone burst counter may be
understood by referring to the block diagram in
Fig. 1. An unknown pulse signal or sinusoidal signal
of short duration is introduced to the counter at A,
Schmitt trigger 1. Two differentiated outputs are
obtained from this circuit, one which is detected and
used to operate Schmitt trigger 2, and another which
is introduced to gate 1 at B. The positive output
waveform of Schmitt trigger 2 is also differentiated
and the leading pulse, pulse B, is used to open gate 1
by means of flip-flop 1. Pulses are then allowed to
pass through gate 1 to decade 1, which is initially
set on 9. Decade 1 immediately returns to 0 and a
negative pulse is obtained at the regular output
terminal of this decade. This pulse is designated as
the “0” pulse.

The “0” pulse opens gates 2 and 3 by means of flip-
flop 2, and standard frequency pulses, 20 XC in the pres-
ent model, are allowed to accumulate in decade units 2,
3 end 4. When the 10th signal pulse comes through gate
1, a second pulse from decade 1, shuts gates 2 and 3,
locking the standard frequency count in these decades.
A trigger signal is derived from the return of flip-
flop 2 to its normal state and this signal is used to

ELECTRONIC INDUSTRIES & Tele-Tech - December 1956
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Short bursts of audio frequencies can now be
analyzed without repeated scanning. Repetition
frequency is presented in the form of a
staircase waveform which is easily recorded
on a chart recorder. Features of design

are illustrated.

Output
Count

1000 200— 1| i + - 1 I —1 —J 00
%00 \ I % + - ——
800 \ i : 4 / 1 ]

L L - i
700 o . et I
500 X ; If | I
500 400 |l ; -+ L 4

\

o0 i 500 | t L |
300 1

200

[ YU

100 =
20 <
80

o 5000

Fig. 3: Nomograph for bursts ranging from 200 to 3000 cps.

By Staircase Decades

initiate scanning. A motor driven switch successively
scans the staircase output terminals of decades 2. 3
and 4 and the output count is presented as 3 DC levels
on a chart recorder.

Reset

Biased blocking osc. 1 is used to reset decade 1 to
9 for the next count operation, and the return of the
scan switch to 0 position is used to reset decades 2,
3 and 4 to 0 again.

Abnormal operation due to the occurrence of less
than 10 pulses is prevented by means of a reset signal
which passes through gate 38, if the 10th pulse has
not already shut this gate. This reset signal operates
the thyratron reset circuit which returns decades
2, 3 and 4 to 0 immediately so that an incorrect count
cannot be registered.

Fig. 2: Each functional part is a plug-in unit.

ELECTRONIC INDUSTRIES & Tele-Tech -

December 1956

Design Data

Each functional bleck in the present model of the
tone burst counter has been constructed ina 4 x 6 x 2
in. aluminum plug-in unit as shown in Fig. 2. These
units may bhe tested separately on an extension cable
which plugs into the main chassis.

Neon lamps are used on Schmitt triggers 1| and 2
and gates 1 and 2. Proper operation of these circuits
on a normal count is indicated hy simultaneous illumi-
nation of all 4 lamps.

The present burst counter has been designed to
measure frequencies from 200 cps to 3 K¢. The
accuracy of the counter is directly proportional to the
reference frequency and inversely proportional to the
frequency to be measured. Using a reference fre-
quency of 20 KC, 1% accuracy is obtained at a fre-
quency of 3 Kc. Frequency near 200 e¢ps can be mea-
sured to 0.1%. If higher accuracy is desired at higher
signal frequencies, the reference frequency may be
increased proportionately. The optimum reference
frequency to be used depends on the required range of
frequencies to be measured.

Operation of the present model is independent of
pulse shape. Due to the nature of the Schmitt trigger
circuit, it is possible to use any type of repetitive sig-
nal or waveform. Noise discrimination is provided
by varable threshold controls on the Schmitt trigger
circuits and the small time constant used in the en-
velope detector, which prevents stray mnoise pulses
from providing a voltage large enough to fire Schmitt
trigger 2.

* * *
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Preview

of the

1956
Eastern
Joint
Computer
Conference

Dec. 10-11-12

Hotel
New Yorker

New York City

38

Sylvania’s installation of a Remington-Rand Univac

Record attendance of engineers,

mathematicians and management executives is

anticipated for the three-day conference

on "New Developments In Computers.”

Technical sessions will feature the

presentation of 28 fechnical papers by

leading computer authorities, and free copies

of the proceedings of the conference

Engineers, management execu-
tives and other interested people
from all over the nation will be
converging on the New Yorker
Hotel and adjoining Manhattan
Centre in New York City to attend
the three day Eastern Joint Com-
puter Conference which will begin
there on December 10, 1956.

This vear’s conference will have
as its theme “New Developments
in Computers,” and will be spon-
sored jointly by the Institute of
Radio Engineers, American Insti-
tute of Electrical Engineers and
the Association for Computing Ma-
chinery. A reduced rate for mem-
bers of the three sponsoring socie-
ties is available to registrants; all
persons registering will receive a
free copy of the Proceedings of the
Comnuter Conference.

Registrants will be greeted on
Monday morning by Conference
Chairman J. R. Weiner of Reming-
ton Rand and will hear Howard T.
Engstrom of the National Security
Agency deliver the Introduction
and Keynote address. This will be

ELECTRONIC INDUSTRIES & Tele-Tech
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for all registrants.

followed by two additional talks
by Everett S. Calhoun and L. D.
Whiteloek on new computer and
computer components.

The expected record attendance
will hear more than 28 technical
papers presented by the foremost
computer authorities during the 6
half-day sessions of the confer-
ence. At least 20 of the leading
manufacturers of computers and
associated products will display
their latest items and machinery at
nearlv 100 attractive booths and
aisplays.

There will be a luncheon on
Tuesday, Dec. 11, at which Robert
Watson-Watt, Director General of
Watson-Watt Labs. will speak.

J. W. Leas of RCA has been ap-
pointed Chairman of the Program
Committee. V. N. Vaughn of
AT&T is Chairman of the Publica-
tions Committee and J. A. Haddad
of IBM Corp. has been appointed
Chairman of the Local Arrange-
ments Committee for the confer-
ence.

December 1956
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Bendix's G-15D computer and DA-1 Digital Differential Analyzer

Conference Program

Monday Afterncon, December 10, 1956

New Systems, Professor Norman Scott,
Session Chairman

1. “The TRANSAC 8-1000 Com-
puter,” by J. L. Maddox, J. B.
O'Toole, and 8. Y. Young.

2. "A Transistor Computer with a
256 x 256 Memory,” by J. L.
Mitchell and K. H. QOlsen.

3. “Design Objectives for the IBM
STRETCH Computer,” by 8. W.
Dunwell.

4. “A New Large Scale Data Han-
dling System—DATAMATIC
1000, by R. M. Bloch, W. C.
Carter, [£. J. Dieterich and J. E,
Smith.

. “The TRADIC LEPRECHAUN
Comiputer,” by J. A. Githens.

6. "Kunctional Description of the
NCR 304 Data Processing Sys-
tem for Business Applications,”
by M, 8. Shiowitz and A. A.
Cherin, and M. J. Mendelson.

o

Tuesday Morning, December 11, 1956

Clrcuits and Comiponents, 'heodore A.
Kalin, Sexsion Chairman

1. "Ambient Approach to Solid-
State Computer Components,” by
J. K. Hawkins.

2. "A Magnetically-Controlled Gat-
ing Element,” by D. A. Buck.

3. “A 2.5 Megacycle Ferractor Ac-
cumulator,” by T. H. Bonn and
R. D. Torrey.

4. "High-Temperature Silicon-
Transistor Computer Circuits,”
by J. B. Angell.

. “A Saturable-Transformer Digi-
tal Amplifier with Diode Switch-
ing,” by E. W. Hogue.

o

Tuesday Afternoon, December 11, 1954
Input-Output Devieces, William H.
Burkhart, Session Chairman
1. “An Automatic Input for Busi-
ness Data Processing Systems,”
by K. R. Eldredge, F. J. Kamp-
hoefner and P, H. Wendt.
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"The Burroughs Electrographic
Printer - Plotter for Ordnance
Computing,” by Herman Epstein
and Paul Kintner,

. “"A Transistorized Transcribing

Card Punch,” by C. T. Cole, K.
L. Chien, and C. H. Propstere.

. "Apparatus for Magnetic Stor-

age on Three-Inch Wide Tape,”
by R. B. Lawrence, R. E. Wil-
kins, and R. A. Pendleton,

. “Synchronization of a Magnetic

Computer,”” by J. Keilsohn and
G. Smoliar.

Wednesday Morning, December 12, 1956
High-Speed Mcemories, Professor Mor-

1.

ris Rubinoff, Session Chairman
“A Technique for Using Memory
Cores as Logical Elements,” by
L. Andrews.

. “Recent Developments in Very

High-Speed Magnetic Storage
Techniques,” by W. W. Law-
rence,

. “A Low-Cost Megabit Memory,”

by R. A. Tracy.

. “A Compact Coincident-Current

Memory,” by A. V. Pohn and 8.
Rubens.

. “A Cryotron Catalog Memory

System,” by A. E. Slade.

Wednesday Afternoon, December 12, 1956
Random Aceesx Memory Files and Con-

ference Summary John Hovward,
Session Chairman

. “The Datafile—A New Tool for

Extensive File Storage,” by D,
N. MacDonald and C. L. Ricker.

. "Engineering Design of a Mul-

tiple Access Storage System
(MASS),"” by M. L. Greenfield.

. “A Large-Capacity Drum File,”

by V. J. Porter and H. F. Welsh.

. “System Organization of the

IBM 305, by M. L. Lesser and
J. W. Haanstra.

Confcrence Summarys—John W, Carr, 111

{r) Franklin Elec-
tronic's data reduc-
tion system

{n Underwood's
Elecom 125 system.
Computer (1) and
file processor {1}
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Magnetic core memory of IBM's AN/FSQ air defense computer

Burroughs Corp.'s core tester

Lab for Electronics' “‘Syncpulser”

]
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Computer Switching

With Micro-alloy Transistors

By J. B. ANGELL and M. M. FORTINI

Fig. 1: Cross-section of jet etched-jet plated blank.

JET-PLATED
INDIUM DOTS
+% TO 1% GALLIUM
IN INDIUM
J LEAD WIRE
BASE TAB N-TYPE GERMANIUM

Fig. 2: Computation of hole-storage figure-of-merit.
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New units have characteristics of low
emitter-to-collector saturation voltages and
large current amplification. Described are basic
switching circuits employing transistors

and a review of the characteristics

important in switching applications.

The initial steps in fabricating microalloy transis-
tors are identical with those used in making surface-
barrier transistors. A wafer of N-type germanium,
with a resistivity of perhaps 0.5 ohm-cm. and initially
0.004 in. thick, is electrolytically jet etched on both
sides until the minimum wafer thickness, at the bot-
tom of the etch pits, is the desired value, which might
be 0.1 mil (0.0001 in.). This thickness can be very
accurately monitored by continuously measuring the
percentage of infrared transmission through the
etched portion of the wafer. After the etching is com-
pleted, the emitter and collector dots are plated onto
the bottoms of the etch pits. These dots are chiefly
indium; the necessary small amount of gallium may
be added either during the plating process, together
with the indium, or during the alloying cycle, from the
solder. After the required amount of indium is plated.
the emitter and collector leads, with small balls of
solder already applied to the leads, are brought up to
the plated dots, as suggested in Fig. 1. The assem-
blage is then subjected to the heat cycle which yields
the microalloy contacts. The heating process lasts for
only a few seconds at a temperature which is prefer-
ably just slightly higher than that required to melt
both the solder and the plated dots. The transistor is
thus completed, except for cleaning and encapsulation.

Characfteristics

Representative small-signal and low-frequeney char-
acteristics of present-day microalloy transistors are
listed in Table 1. These numbers are the averages
from a large set of data taken on pilot-line transistors
made on 0.5 ohm-cm. material with a collector diam-
eter of 7 mils (before final cleanup). The micro-
alloying process provides two principal improvements
in the characteristics as compared with the numbers
before heating. First, the small-signal common-

J. B, ANGELL and M. M. FORTINI,
Research Div., Philca Corp., Phila., Pa.
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Fig. 3: Gated flip-flop circuits. Observed voltage waveforms shifted to a common reference by measuring oscillograph.

TABLE |

fq = 60me Ico (svolts) =15 ua

(BY=hgg (I.=-s0ma) =100

I.=-8ma
Vee =0.035volt

fMAX = 65m¢

r, C¢ = 450uusec

Cob = 3.5 upuf Ig:-ima
(B)=hge = 200 PUNCH THROUGH =13 volts
(Veg=-3volts I, =0.5ma}

emitter current amplification at low currents, hg, or £,
is increased substantially. Secondly, the fall-off of
current amplifieation with increasing current is sub-
stuntially reduced by the microalloying treatment.

Hole Storage

Hole storage, or more accurately, the storage of
minority carriers in the base region of a conducting
transistor, is a basic limitation to the max. speed at
which the transistor can be switched.

A hole-storage figure-of-merit can be prescribed in
many ways. One simple method, illustrated in Fig. 2,
is to measure the time required for the collector to
come out of saturation after the emitter current is
reduced to zero from some value considerably greater
than the collector current (typically I = 21y =
2.0 ma.). For the L-5131 microalloy transistor the
storage time in this test is in the range of 50-
250 psee.

Rise Time

Rise time is the time it takes to turn a transistor
“on’’. Initially the transistor is cut off (I¢ = O). The
final state usually finds the transistor near or well
in saturation.

If the transistor does not reach saturation, the rise
time is just that of the transistor used as a video
amplifier,

If the transistor reaches saturation, the rise time
is shortened because the “bottoming” of the collector
cats off the long tail of the video transient response.
This point is illustrated in Fig. 4. It is thought that
the reason the curves do not coincide exactly is the
lower alpha-cutoff frequeney associated with the
lower collector voltages.

Fall time is considered as the time required after
a transistor has come out of saturation until it is
exsentially cut off.

The fall times corresponding to different degrees
of saturation can be seen in Fig. 4. For the partic-

(Continued on page 123)
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Fig. 4: Transient response to current step. Curves do not concide due
to lower alpha-cutaff.

Fig. 5: Characteristics of 5 different microalloy transistors with current
drive on the base.
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'Reading’ and 'Wrriting' Defined

By A. BLUNDI

A common computer component
is the Magnetic Drum, usually a
rotating cylinder, the surface of
which is coated with some mag-
netic substance, e.g., iron oxide.
Information is stored on the drum
in the form of magnetic spots rep-
resenting some type of binary code.

Writing
The process of putting these
spots on the drum is known as
Writing. This is accomplished by
means of a recording head which
is mounted close to the surface of
the drum. When pulses of current
are passed through the head in a
certain direction, an electro-mag-
netic field is sef up and a small
spot on the drum is magnetized to
saturation with a certain polarity.
This we will call writing a “1.”
When current is passed through
the head in the opposite direction,
the electromagnetic field is re-
versed and a small spot is magne-
tized to saturation with the oppo-
site polarity. This we will call
writing a “0.” In this manner, the
two symbols of the binary system
can be represented on the surface
of the drum.

Reading

The process of recovering this
information which previously had
been written on the drum is called
Reading. As the magnetized spot
on the drum passes under the read-
write head, current is induced in a
direction corresponding to the po-
larity of this spot. When the spot
passes away from the head the cur-
rent ceases. In this way it is pos-
sible to translate the magnetized

A. BLUND|, Electronic lnstruments Div., Bur-
roughs Corp., Phila., Pa.
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A plain-language description of magnetic drum
read-write techniques, components,

spots into pulses of opposite po-
larity. For convenience, the posi-
tive pulses will be called “1”s and

the negative pulses will be called
“O”s.

Read Amplifier

In order to uses these pulses for
information handling, they must be
amplified and shaped. This is done
by a Read Amplifier, and in order
to eliminate some of the problems
of handling positive and negative
pulses on one line, it is common
practice for the Read Amplifier to
accept positive pulses only. Con-
sequently, in the system (apart
from the drum) a “1” is repre-
sented by a positive pulse and a
“0” is represented by a “no pulse.”

Channel

Each read-write head controls
the narrow strips of the drum

and technical terms

which rotates under it. This strip,
one pulse wide, is called a Channel
or a Track (designated by a dotted
line on the diagram).

Band

A number of associated channels
is called a Band.

Capacities
We have discussed the various
physical features of the memory—
how the information is transferred
to and from the surface of the
drum. We must now consider
briefly the capacities involved. For
purposes of illustration an imagi-
nary drum will be described.

Memory Size

The amount of information
which can be stored on a particu-
lar drum is called the Memory Size.
There are various ways of express-

(Continued on page 92)

Fig. 1: Magnetic drum recording
ADDRESS
BAND
DATA BAND i é‘";v""r"

READ-WRITE
HEADS

TO READ- WRITE
AMPLIFIERS

ELECTRONIC INDUSTRIES & Tele-Tech -
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Franklin Oscillator

HAROLD E. ALLEN, Ch. Engr.
KGDE, Fergus Falls, Minn.

IMPLE version of Franklin osc.

is used as local osc. in a 4-chan-
nel fixed-tuned Conelrad receiver.
Osc. is adjusted to frequencies be-
tween 610 and 1180 K¢, Tube used
is twin-triode 12AT7. Type 12AU7
functions equally as well. Half a
dozen of each tube type have been
tried in service with no retuning
necessary, despite a rather sharply
tuned IF section. Tuning coil is
Miller type 242A with primary re-
moved. C1 and C2 are 3 yuf Erie
Ceramitons.

Actually greatest degree of fre-
quency stability is assured when
Cl and C2 are adjusted to mini-
mum value consistent with stable
oscillation. These 2 capacitors
could be physically combined in a
small split-stator type tuning con-
denser. Minimum value required in
some circuit arrangements may be
less than 1 puf. Load is taken from
anode of second triode section. In
general, it is better practice to con-
nect load to anode of first or grid
of second triode section. At these
2 points there is the greatest de-
gree of isolation between load and
the frequency controlling circuit.

|

Local osciilator for Conelrad receiver.

In addition to use as a local osc.,
Franklin circuit works well in lab-
oratory osc., secondary frequency
standards and transmitters not re-
quiring crystal control. A crystal
may be substituted for the tuned
circuit. Due to high gain of re-
sistance coupled amplifier even res-
onating type erystals will oscillate
satisfactorily.

The circuit is named after C. S.
Franklin who developed it for the
Marconi Co. Because frequency can
be altered by switching a single
connection it is often called a single
terminal osc. The single terminal
feature adapts readily to fixed-
tuned or push button design. Con-
struction is simplified with stator
side of tuning capacitors at ground
level.

Remote Control

JOHN P. TEIKEN, Ch. Engr.
KVOX, Moorhead, Minn.

N building our studios at the

transmitter site, we didn’t have
the room for our “Mag’s” in the
control room, and also had to put 4
turntables on one side of the con-
trol room. Having this problem,
we came up with this solution. The
momentary push button switches
for the “Mag’s” are mounted on
a panel next to the console with
our remote switching gear. The

switches for the turntables are
mounted on the base of the console
right under the faders for each
turntable, making for easy opera-
tion. All of the relays are mounted
inside the transmitter room so there
is no noise. One 110 to 6v. trans-
former is used for all 12 relays,
using 6vac coils on relays to keep
the 110vac away from console.

The results have been so satis-
factory, that we're now building a
dual channel, 5 position push but-
ton system for our network switch-
ing using the same principle.

T RANSFOR MER

[ Lo

ot FYESeN

&0V )
Lne 358
SWITCH ON 8V AC COIL
CONTROL RACHET ReLAY

l CONSOLE

14
110 ¥ AC FOR EITHER
MAG'S OR TT'S

REC.
MOTOR

CR
TURNTABLE

Recorder push but-

ton switch mounted

at console for re-
mote control.
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The Franklin osc. possesses ex-
cellent frequency stability due to
2 factors; merit of tuning circuit
and loose coupling between tuning
circuit and tubes. Extremely small
values of Cl1 and C2 are required
to sustain smooth oscillation. This
results in a frequency controlling
circuit of high Q due to light load-
ing effect and tube capacitances
connected in series with coupling
capacitors or high reactance. Fluc-
tuations of heater or anode volt-
ages have negligible effect on oscil-
lating frequency.

Slide Number Indicator

PAUL D. FORD
WTHI-TV, Terre Haute, Ind.

NE of the greatest causes of

error in small TV station oper-
ation is taking the wrong slide on
the air because the switcher has
not had the opportunity to preview
the slide or otherwise determine
which slide is next in line.

If the station projection room is
so located that the rear of the slide
projector may be viewed either di-
rectly or in a mirror from the
switcher position, all guesswork
may be eliminated. As shown in
the illustration, large numbers are
painted on the back side of the
slide projector discs so that the
number appearing at the top of the
disc corresponds with the number

Indicator for slide, disc, and slide run.

of the slide ready to be shown. “A”
and “B” dises are likewise identi-
fied by letters painted on the back
of the projector. Where desired, a
paper clamp may be mounted to
hold a small card showing the
switcher the number of the slide
rumn.

This system has been in use for
several months and has proved
effective in reducing operational
errors.
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Most available
alloved german-
ium transistors
are constructed
asymmetrically. »
That is, the col-
lector is general-
ly of larger area
than the emitter
so that a favor- [ ﬁ
ab}e solid angle 2 B
exists for car-
riers moving across the base region
to be collected. Thus the normal
alpha (common-base current gain)
is greater than the imverted alpha
(“collector” side used as an emitter
and “emitter” side used as a col-
lector). Sueh asymmetry along
with the use of the inverted (low-
gain) connection has been estab-
lished as desirable for chopper ser-
vice.2: 3 4 Common practice in tran-
sistor chopper literature is to illus-
trate the transistor as if it were
operating in common -collector,
though inverted common-“emitter”
is intended (Fig. 1a).

Chopper Studies

For low-level chopper studies
where collector currents of the
order of mieroamps and collector
voltages of the order of millivolts
are of most concern, it is probably
valid to consider that the transis-
tor is operating in the *Shockley”
region.! That is, the applied volt-
ages and currents do not cause
appreciable changes from thermal
equilibrium conditions, and, thus,
the alphas can be considered rea-
sonably independent of the operat-
ing point. Under such conditions®

ai Ico = an Iko, 1)
where @y = eommon-base current gain
(emitter to collector),
a; = common-base eurrent gain
(collector to emitter),
I¢o = collector-base body saturation
current (reverse hiasing), and
Igo = emitter-base hody saturation
current (reverse biasing).

Ebers and Moll® have shown that,
neglecting surface leakage and

RICHARD B. HURLEY, Design Specialist
Convair, Pomona, Calif.
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Transistorized

Low-Level

Advantages of speed, ruggedness, and life
expectancy more than compensate for lower
switching "quality.” Use of multiples

and external "stabilizing' and "'compensating”
resistance is described.

I
E 1
el €
1g Ig
Fig. 1: Common- — —
“emitter’  symbols.
(b) is used herein.
{a) INVERTED (b) NORMAL
Ic

Re
Fig. 2: Circuitry A
for common-emitter lb?:ws-]lé%VAEL+
transistor switch.

Ry
LOAD (INPUT TO

AC CARRIER
AMPLIFIER

DRIVE INPUT {SQUARE ="
WAVE AT CARRIER FREQUENCY)

c c ¢
$lc
1g + R
Fig. 3: Meal equiva- B _: Ve t 6
lent output circuits ¥ = A2
for very low lo and B_ —_V
v T
£ E £
{a) SCHEMATIC {b) "ON" {¢) "OFF
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Chopper-Circuits

body ohmic drops, the emitter and
collector currents are each com-
posed of two parts: an ideal diode
current and a collected current.
Following their analyses and mak-
ing free use of Eq. 1, it can be
shown that the pertinent equations
of the common-emitter switch
(Fig. 2) are as follows (Similar
expressions were developed by
Bright.®) :

o vV /kT
. F
I —aion

E—r]VC:'kT 1 —a v
I + - — oo (2)

o

and In = o lc(.(eq"“‘“ - l)
an
— (1 —a)le 3,

While Eq. 2 and 3 are sufficient
to describe the performance of an
idealized transistor switch, it is
found convenient to develop equiva-
lent circuits for the “on” and “off”
gualities. Furthermore, these qual-
ities will be of most concern for
very small signals and hence small
collector wvoltages. Therefore it
seems reasonable to assume that

. kT
Ve << 2 0.026 v, at normal
q

roam femperatures,  (4)

For the above assumption, Eq. 2
can be made linear for the collec-
tor voltage by using only the first
2 terms in the series expansion of
an exponential.

Ve

kT

oV
. avg/kT ~ 5)

@1

Substituting Eq. 5 into Eq. 2 and

ELECTRONIC INDUSTRIES & Tele-Tech

By RICHARD B. HURLEY

solving for the collector voltage, the
resulting equation takes on the
form

\’(; = R I(‘ + Vv, (6)
where
KT VR kT
1{ = (1 - f'!’ia"; € “‘B k1r (7)
qTeo
and :
JJ-‘ av o
Vo= 20 a (L — VB (g

Eq. 6 sugpests a series circuit,
and it is found most useful for
deseribing the “on” condition.
When the switeh is “on,” however,
the drive input impedance (base-
emitter) is very low, and in prac-
tical cases the drive circuit prob-
ably contains a fair amount of
resistance in series with the chop-
ping voltage. Thus it may be more
convenient to express the equiva-
lent circuit in terms of the drive
current, I, rather than the drive
voltage, V;;. Rearranging Eq. 3,

AT cn In an (I — &

Vs +1+

a; Ico a; loo

A
= PO (3:[)

For practical choppers, Iz>> I
and I3>> I in the “on” condition,
hence only the first term of Eq. 3a
is significant.

ST @ dn 3h
a; Ico
and therefore
KT o _
R qI - — @i ay). (a)
R Qn
Furthermore, for the *on” condi-

tion, the drive voltage is positive.
Hence,

gl\l ik

q

For the “off” state, a parallel
equivalent ecircuit is found most
representative of the output of a
transistor chopper. If Eq. 5 is again

(0 = i fore " e o L (8a)

v
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"OFF2
lﬁ.ff:;/fb"';\v:-\;llz
& N S ~ Vo 4
Rg “g[ Ry
e [
= e =

Fig. 5: Series-pair chopper circuit.

assumed, and Eq. 2 is rearranged.
it takes the form

Te = GVe +1, (2n)
where
Ico q Qv AT
G = ——— ——¢ B tD)]
I — ajay, kT ’
and
I — a; v lkT,
I=1lea L (L = &8 Yook
| — ajan

When the transistor is “off,” its
drive input impedance is very high.
Hence Eq. 9 is appropriately a
function of the drive voltage, Vy.
Also the drive voltage is negative,

thus
1 a,

I >
l o a,

Q\’Blk'l‘

]cu, for e < < . |“.‘l)

Equivalent Circuits

The equivalent circuits for the
“on"” and “off” conditions between
the collector and emitter terminals
have now been established for the
ideal transistor for very low col-
lector currents and collector-emitter
voltages (Fig. 3). To make the
low-level circuits practical, how-
ever, surface leakage and body
ohmic drops must be added to the
ideal “barrier” effects. For the
“on” state, and assuming a known
constant current, 1, an additional
battery can be used to represent the
drop in the ohmic resistance of the

(Continuned on page 108)
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New Computer Products

AMPLIFIER

For use where max. mobility and
flexibility is desired, plus for those
applications where limited space is a
factor, a new multi-channel de ampli-
fier unit has been developed. The unit

consists of 6 completely interchange-
able plug-in de amplifier sections, plus
power supply, plus a 6 channel osecil-
lograph. The instrument is also avail-
able in a portable cart, allowing maxi-
mum ease of movement to a required
job loeation. It is particularly suited
for such applications as computer
readout. The unit features a measure-
ment range from 0.050 to 400 v. Brush
Electronics Co., Cleveland. (Ref. No.
12-41).

CHECK-OUT SYSTEM

A new, automatic system for ob-
taining absolute dc and ac voltage and
frequency values, as well as “go/no
go” checks, has been developed. The
system, developed for missile check-

- R -
out, is extremely flexible, requiring
only a change in the test program-
ming to accommodate changing test
requirements. The program units in-
clude an input scanner, a programmer,
card memory and printer. The control
unit consists of visual indicators and
necessary circuitry for utilizing the
measurement units for monitoring
junctions under test. Electro Instru-
ments, Inc., San Diegc. (Ref. No.
12-44).

MEMORY SYSTEM

A unique magnetic memory system
especially designed for delayed con-
trol of high speed continuous process
lines and automatic sorting of items
moving through complex conveyor

systems has been announced. These
systems accept signals from almost
all measuring deviees such as photo-
electric controls, pressure switches,
relays, beta gauges, ultrasonic detec-
tors, magnetie detectors, ete. No exact
gearing or coupling ratio need be pre-
scribed between the processing or ¢on-
veyor line drive shaft and the input
shaft of the unit. Automation Inc.,
Wellesley Hills, Mass. (Ref. No.
12-45).

Obfain more information on these products by filling in the reference number on fhe inquiry card, p. 105

PRINTERS

The printers are basic adding,
multiplying, or calculating machines
equipped with electrically actuated
keys. Thus, figures can be entered
into the machines electrically and at
high speeds. Having an extremely
wide range of versatility, the Digit-
matic can be used with paper tape
typewriters, electronic counters, digi-
tal testing equipment, digital scales,

production counters, and for such in-
tegrated data processing office appli-
cations as automatic invoice ecaleu-
lating, purchase order extensions,
account selection and totaling. Victor
Adding Machine Co., Chicago. (Ref.
No. 12-42).

44

PROGRAM COMPUTER

A general purpose, digital, one-
address, stored program computer of
the medium speed class. It is available
for either fixed point operation alone,
or for fixed point and floating point
operation. Alphabetie, as well as nu-
meric data, may be operated on, as-
suring maximum flexibility for both
commercial and scientific users. Each
of the words of internal drum storage

[ =

consists of 10 decimal digits and sign,
or 2 commands, complete with ad-
dresses. Internal operation is in the
decimal number system, with each
decimal digit represented by four
binary bits. J. B. Rea Co., Inc., Santa
Monica. (Ref. No. 12-47).

ELECTRONIC INDUSTRIES & Tele-Tech
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SHAPED-BEAM TUBE

A new model of the shaped-beam
tube which can reproduce 1,200,000
tiny letters and numbers per minute
for recording photegraphically has
gone into production. The new tube,
designated the Type C7Cl1, has a
7-in. dia. The small size of the char-
acters enables the 7 in. tube to repro-
duce 9 times the information density
(characters psi) possible with other

models. This vastly reduces the num-
ber of pictures required to reproduce
in permanent form the electronically-
produced characters. For use with
photo-recording devices in an elec-
tronic computer. Stromberg-Carlson,
San Diego. (Ref. No. 12-46).

December 1956


www.americanradiohistory.com

And Accessory Equipment

PRECISION POT

Series 18-100 multi-turn, linear and
non-linear potentiometers with a new
method of exterior winding, have an
operating temperature range of from
—55°C. to 4-100°C. linearity as low as

0.015% and electrical noise output
only slightly above resolution level,
These potentiometers have a max. dia.
of 1.825 in. Optional terminal linearity
makes field service practical where ye-
placement might be necessary. All
taps and terminal connections are
welded to a single selected turn of
wire. Three turn pots available from
500 to 75,000 ohms; 10 turn pots from
500 to .2 meg. Electromath Corp.,
Stamford, Conn. {(Ref. No. 12-73).

CONTROL UNIT

This computing unit occupies % cu.
ft. and weighs less than 12 Ibs. It
operates on only 3 v. potential and
contains nearly 1,000 transistors, 300
resistors, and 12 capacitors perma-

into compact,
plug-in, printed-circuit cards. Each
card provides all the functions for
1 binary digit including add, subtract,

nently dip-soldered

multiply, divide, square root, shift
right, shift left, sign and absolute
magnitude. Ten “math” and 7 “con-

trol” cards are plugged into the 10
in. long unit to provide all arithmetic
processing facilities. It adds 2 num-
bers in 1.5 wsec, multiplies in 15 psec.
Philco Corp.,

Phila. (Ref. No. 12-75).

SIGNAL GENERATOR

These generators are designed to
provide ultrastable, accurate statisti-
cal functions for computer analysis,
missile system analysis, and radar
countermeasures studies. Available

in 6 different models covering the
frequency range from .01 cps to 5 McC,
the random function generator pro-
vides noise signals whose amplitude
distribution with time is accurately
Gaussian, at an output level of 5
v.RMS into 600 ohms with direct read-
ing calibrated attenuation. Total dis-
tortion in amplitude distribution is
less than 2% . Sigmatron Div., Inter-
continental Dynamics Corp., Engle-
wood. N. J. (Ref. No. 12-76).

Obtain more information on these products by filling in the reference number on the inquiry card, p. 105

CARD CONVERTER

The new ALWAC Card Converter
automatically translates alphabetically
and decimally coded data recorded on
cards into binary “language” under-
stood by the electronic digital com-
puter. This new converter makes pos-
sible the direct and automatic transfer
of data from cards to computer for
processing. Addition of this new Card
Converter greatly increases the AL-

WAC III-E computer system $ range
of applications which now includes

processing payroll, personnel, sales,
records, alphabetically and decimally
coded on cards. Logistics Research
Inc., Redondo Beach, Calif. (Ref. No.
12-68).

ELECTRONIC INDUSTRIES & Tele-Tech

REFERENCE SOURCE

A secondary-standard voltage-ref-
erence source combines a de voltage
source with 5 decade switches as in-
cremental voltage dividers to provide
a versatile, easy-to-operate instru-
ment. The continuous dc reference
outputs of =100.00 v. have initial
accuracy of 0.019% and maximum drift
of 0.02% per year. Qutput voltage is
selectable between $111.112 and

[ o el
. *

FLE T

—111.112 in discrete steps of 1 mv,;
minimum-resolution steps of 10 v are
obtainable when a precision (100:1)
attenuator is used. Available as a
portable unit or in the 14 in. size for
standard rack mounting. Epsco, Inc.,
Boston. {Ref. No. 12-37).

December 1956
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TAPE SPLICER

An indispensable accessory for any
tape recorder user, this new British-
made splicer is extremely simple to
use and can be employed both for
mending broken tapes and for editing
purposes. Made of nickel-plated brass,
the BIB splicer ¢omes mounted on a
flock-sprayed base, or can be mounted
directly on any tape deck. The body of
the splicer has two pivoted clamps

which lock into position to hold the
sections firmly in a channel. Both ver-
tical and 'diagonal mitres are provided
for either editing or mending, which is
done by means of cellulose tape.
razor-type cutter is included. Ercona
Corp., New York. (Ref. No. 12-66).
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transformar replaces resistive arms;
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With computer rental going at $350/hr., elimination of

"down time" is essential. High speed inspection of tube filaments

is a prime requirement. Described here is circuitry which

indicates continuity of large banks—in seconds.

Locating "Open Heaters"

In Computer Circuitry

By RONALD L. IVES

Detection of a single open fila-
ment in a multi-tube shunt-wired
system is somewhat difficult, and
most of the detection and indica-
tion systems investigated are un-
workable because of bulk, cost, or
complexity. Two systems, however,
seem to be useful in a wide variety
of applications. One of these, called
the bridge system, is direct indicat-
ing. In some of its applications,
the bridge system draws no cur-
rent when all of the monitored fila-
ments are whole. The other, called
the “Biblical System,” operates on
the principle “seek and ye shall
find.”

Bridge Systems

The various bridge systems for
continuous monitoring of filament
continuity all work on the general
principle of the Wheatstone Bridge.

As applied to filament monitor-
ing (see Fig. 1a), a lamp indicator
iz used to detect an unbalance, and
one bridge arm is replaced by the
tube filament. The resistance which
is effective here is the hot resist-

RONALD L. IVES, Jokn C. Beckman Co.,
2172 Stgunton Court, Polo Alto, Colif.

ELECTRONIC INDUSTRIES & Tele-Tech *
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ance of the filament, designated by
R,, and determinable from the tube
filament ratings. The cold resist-
ance of the filament, as determined
by an ordinary low-current chm-
meter, is about 15 R,.

Once the supply voltage, E,,
which must be higher than the re-
quired filament voltage, E; is
chosen, and the tube is selected, R,
can be immediately evaluated from
(E,—E;))/I;; and the ratio R./Rqy
can be determined next from R,/Ry,
or from (E.—E;)/E,.

When the lamp current, I,, and
the lamp voltage, E,, are chosen,
R, and R, can be evaluated “easily”
in about 30 min. by skillful use of
Ohm's and Kirchoff’'s Laws. The
lamp must, in general, operate at a
voltage and current much less than
that of the tube filament.

With currently available equip-
ment, bridge operation is most eco-
nomical of power when E, is very
roughly twice E;. In this arrange-
ment, R, == Ry; and R, = Ry. The
lower 2 arms of the bridge, in con-
sequence, function merely as a cen-
ter tap. As a perfectly good center
tap is already supplied on most
filament transformers, we may

December 1956
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Fig. 2: (a) For 115 v.. supply voltage across open filament ignites neon lamp; (b} For 28 v., brightest lamp indicates open filament.

omit the unnecessary elements, ar-
riving at a simplified bridge, Fig.
1b. Here, the monitoring com-
ponents consume exactly as much
power as the tube filament, when
the filament 1s whole.

Since E, = 2E; and R, = R,,
R, can be easily calculated by use
of the following equations:

(Re + Ra) 11 + B, = E
E: — E
Ty Ll
1

Two-Tube Bridge

By making R, another function-
ing tube filament, power waste is
reduced to Zero, and the monitor-
ing circuit becomes a “free rider.”
This can be accomplished by con-
necting two like tubes, as regards
E, and I, across the line, or by use
of tubes which have a center-tapped
filament, such as the 12AT7,
12ATU7, 12AX7 family. The first
alternative is ideally suited for
push-pull circuits; the second for

general use. Circuit diagram is
shown in Fig. lc.

In these arrangements, value of
the lamp series resistor must be
computed from the lamp character-
istics and from the warm resist-
ance R, of the still-whole tube fila-
ment. It should be specifically noted

TABLE 1: R, for Mazda #49 lang

6L6 6SLT L9-12ATY
j OF 6.3 v. 6.3 v. 63 v.
It 09 a. 3 Aa. 15 a.
Ru T a 219 12 ¢
Rt 197 Q 7.6 18.5 @
R 75 Q 68 @ 56 ©
tat 60 ma.

2 pearest higher stock value.

that this is a working approxima-
tion, satisfactory for this applica-
tion, and not a rigorous evaluation.
R,, found by the equation

R R . (-} R I_ )
N 5 I

is substituted in the foregoing
equation to find the proper value
of R..

Values of R, for use with a
Mazda 49 lamp (2v., 60 ma.) and
3 representative tube tvpes are
shown in Table 1. It is notable here
that the warm resistance of power
tube filaments is very low. In con-
sequence, a Mazda =44 lamp (6.3v,,
250 ma.) can be used with 6L6 and
similar tubes without a series re-
sistor; and a Mazda =47 (6.3v,
150 ma.) with tubes drawing 300
ma. or more.

Four-Tube Bridge

Another filament monitoring cir-
cuit, also employing the bridge
principle, is especially applicable to
push-pull parallel circuits, such as
are currently popular with 6L6&°s
and 5881’s in high-fidelity circuits.
This is shown in Fig. 1d, and like

{Continued on page 102

Fig. 3: “Biblical System” wherein open filament, or dead bulb, jis indicated by unlit lamp, when relay contacts are opened.
g Y P

"COMMONING" RELAY
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CONTROL
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New Avionic Products

TIMING GENERATOR

A new, virtually “G-immune” tim-
ing generator which can be designed
to pulse at any rate from once to
3,000 times/sec., will be used to estab-
lish a time base on the film of air-

borne data recording cameras. Weigh-
ing only 214 oz. and occupying 4 cu in.
of space, the unit ean be installed
as an integral part of a recording
camera, replacing bulky signal-gen-
erating equipment. The unit has with-
stood acceleration loads in excess of
100-G. In tests, it has performed accu-
rately despite very high vibration
levels, high altitudes, or temperature
variations. Electromation Ceo., Bur-
bank, Calif. (Ref. No. 12-48).

FREE GYRO

Compact versatility is the primary
characteristic of the DModel F10A-1
Free Gyro. It’s a unit small enough to
meet space requirements for missile
applications and capable of delivering

full efficiency in both missile and
piloted aircraft systems. Compactness
centers around its dimensions—length
of 6.250 in.,, dia. of 3.297 in. and
weight, 4.5 lbs. A unique feature is
the ac pickoff adjustment which can
be made on the exterior of the gvro
case. DC pickoffs are furnished in re-
sistance ranges from 100K to 500K,
AC pickoffs can be either synchro or
two-phase resolver. American Gyro
Corp., Santa Monica. (Ref. No. 12-49).

AC MOTORS

These motors are compact, precision
made units for applications where
size, weight and high performance are
the governing factors. Protection for
military environmental specifications

-

has been considered in the design.
They can be wound as follows: 3-
phase, 2 or 4 pole; 2-phase, 2 or 6 pole.
Both 3-phase and 2-phase units ean be
operated single-phase with a suitable
phasing capacitor. The induction ro-
tor will provide a unit with more
output than a unit with a hysteresis
rotor, but the hysteresis unit will op-
erate at synchronous speeds. Globe
Industries, Ine., Dayton. (Ref. No.
12-30).

Obtfain more information on these preducts by filling in the reference number on the inquiry card, p. 105

GYRO

A new free gyro offers unusual rug-
gedness and insensibility to mounting
and dynamic loads. Designated the
Model 3416 Free Gyro, this instru-
ment features a cast steel frame
mounted solidly inside a structural
outer shell having an integral CG
mounting flange. Shock specification
is 50g in all axes. Drift rate is less
than 18 min. of are/min., and the

» S
P b .

potentiometer pickoffs which supply
outputs up to 70 v. for telemetering
and control operations have a linear-
ity of *=0.5% and resolution of 0.09°.
Available as a single unit or as a pair.
G. M. Giannini & Co., Inc., Pasadena,
(Ref. No. 12-51).
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FIRE CONTROL

Built to withstand the rigid envi-
ronmental requirements of today’s jet
aircraft, the hermetically sealed con-
trol provides automatic programming
for missile firing. Opening of rocket
pods and other functions in complete
and proper sequence of a firing mis-
sion are controlled to usec accura-
cies. Compact size, light weight, ex-
treme accuracy and standard AN con-

nectors are the predominate features.
Primarily on prime or sub-contract to
the Air Force, the precision fire con-
trols and intervalometers are pro-
duced in aceordance with MIL-I-
5923B. Abrams Instrument Corp.,
Lansing, Mich. (Ref. No. 12-71).

ELECTRONIC INDUSTRIES & Tele-Tech -
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PRESSURE SWITCH

Designed especially for use in air-
borne electronic systems, the GAB
1000 series vacuum pressure switches
respond to pressure as low as 2 in. of
mercury absolute, retain their accu-
racy to *1 in. of mercury pressure
under extreme environmental condi-
tions in aircraft and missile systems.
The basic operating element in this
switch design is the rigid miniature

bellows, which is supported in a man-
ner that enables it to resist self-
actuation up to 2000 cps at 10g. The
GAB 1000 series switeh is specifically
designed for use in inert gas vacuums.
Gorn Aircraft Controls Co., Stamford,
Conn. (Ref. No. 12-72).
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New Test Equipment

ULTRASONIC TESTER

A portable unit for precise and
positive inspection of all metal parts.
Designed for stabilizing high quality
control standards while lowering in-
spection costs, the unit is also easily

and inexpensively expanded to meet
increased production demands. The
“package” consists of: an Immer-
scope, nerve center of the system, a
four foot immersion tank, search tube
and rack, precision manual manipula-
tor, longitudinal and transverse man-
ual scanning mechanism and a com-
plement of crystals. Metal parts to be
inspected are placed in the partly
water-filled tank. Curtiss-Wright
Corp., Caldwell, N. J. (Ref. No. 12-39).

CALIBRATOR

Comprises, with power supply and
headphones, all the circuits necessary
for the calibration of osec., receivers,
and other wide-range devices up to
frequencies above 1000 mc¢. It also

for

markers
oscilloscope sweep-time calibration at
intervals from 0.1 psec. to 100 wmsec.

provides square-wave

Features incorporated include har-
monic series with fundamentals of 10,
1, 0.1, and 0.01 McC, a crystal mixer
good from low frequencies to frequen-
cies above 1000 mc, an amplifier for
audible beats, and a video-frequency
amplifier output for sweep-time cali-
brations. General Radio Co., Cam-
bridge, Mass. (Ref. No. 12-35).

DEVIATION METER

A Frequency Deviation Meter,
which will measure FM or AM modu-
lation characteristiecs over a range of
carrier frequencies from 20 to 600 Mc,
is available. The meter has the un-

—y E———
e mfm

"

usual capability of simultaneously in-
dicating the incidental AM in an FM
signal being measured and, con-
versely, the incidental FM in an AM
signal, The range of indication for
full scale frequency deviation is 0 te
10/30/60/150 xc. However, provisions
are made for connecting external in-
dicators to be used for measuring FM
deviations as low as 40 cps. Federal
Telephone and Radio Co., Clifton, N. J.
{Ref. No. 12-36).

Obtain more information on these producés by filling in the reference number on the inquiry card, p. 105

OSCILLOGRAPH

Type 401 offers calibrated sweeps,
both driven and recurrent and superla-
tive stability. These features set a
precedent for a general purpose oscil-
lograph, A completely redesigned
front panel—division of the front
panel into visual and manual areas
by use of an offset cast frame,
new lettering styles, and new control
knobs and rearranged groupings of

these knobs in basic “blocks of fune-
tions,” all in sharp, contrasting colors.
Other features are identical direct
coupled high gain X- and Y-ampli-
fiers and amplitude calibration. A. B.
DuMont Laboratories, Inc., Clifton,
N. J. (Ref. No. 12-74.)

ELECTRONIC INDUSTRIES & Tele-Tech

YIBROMETER

For measurement and analysis of
mechanical vibration. Measures, con-
veniently and accurately, acceleration,
velocity and displacement of mechani-
cal vibrations from 3 cps to 20,000
¢ps. Measures displacement as small
as 0.0001 in. and as great as 3.0 in.:
velocities from 0.03 in/sec to 1000
in/sec; accelerations from 10 in/sec/
sec to 300,000 in/sec/sec (0.03 g to

780 g). Used with oscilloscope, per-
mits quantitative analysis of impact
shock and impulsive motions. Polarity
switch provided for determining posi-
tive and negative peaks of vibration.
Televiso Corp., Des Plaines, Ill. (Ref.
No. 12-34).

December 1956.
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REGULATED SUPPLY

The Model CVPS-105 is a dual pur-
pose power supply designed to provide
either constant current or constant
voltage as desired, for use in semi-
conductor and electronics research or
as a general laboratory supply. Regu-
lation is provided by feedback loops,
a control amplifier, and series regu-
lator tubes. The current or voltage, at
any desired value from zerc to maxi-

mum, is set by continuously variable
coarse and fine controls. The output is
monitored by a multirange combina-
tion voltmeter-milliammeter. On con-
stant voltage, the output is 0-200 ma.
and 0-500 v. Matthew Laboratories,
Yonkers, N. Y. (Ref. No. 12-31).
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For those who have considered engineering texts of their own,

a technical book publisher answers some of the many

questions that confront new authors. How much profit is there?
How to choose a publisher? How to protect author's rights?

“"About That Book ...

Writing is difficult or easy, depending upon what
you choose to make it. Unless you have written very
much, the chief hardship is the uncertainty as to what
to do. Your mind dashes ahead trying to visualize the
completed book, even before the material has been
gathered, an outline completed, or perhaps the theme
settled in your mind. Such a lack of method would
bring despair to even a professional author.

You must recognize that writing is work, and it
should be approached in a workmanlike manner. There
is no mystery about writing, and, indeed it can become
commonplace, if you will always remember that it is
a house of blocks, and each block is one of a definite
series of steps. When a builder looks at a house he
sees each step of construction clearly. An experienced
writer sees each step of construction clearly and
moves ahead one step at a time.

There are many books available to help you with
the small details of writing. Problems of paragraphs,
sentences, words, phrases, points of grammar and
style—these are only small parts of the overall pic-
ture. Since it is not our purpose here to cover the
actual writing process, but rather to try to interest
those to write who have something important to say,
and have never said it, we will recommend an inten-
sive reading of any good book on creative writing,
and go on to the reasons why you should write.

Why Everyone Should Write

Writing, if properly approached, is a great aid to
clear thinking, sound planning, a consolidation of
thought, that can and often will lead to a vast im-
provement of your conception of any subject. Whether
or not you publish, the simple act of recording your
thinking clears the air like a thunder storm. If you
have said what you intended, and upon re-reading
cannot improve it, you have at least accomplished
what can be the most rewarding activity of man—
capturing forever the subtle thoughts of the human
brain for other men to use. Writing is to thought
what the finishing touches are to our house of blocks
—it enables everyone to see the finished product. How
well it looks, of course, will depend upon how sound
a foundation of research and thinking you put under
it. What it will mean to you economically will depend
upon the value the market-place fixes on your subject
and the way you developed it.

50

By
CHAS. E. HEINLE,

General Manager,
Chilton Book Div.

W hat are Publishers?

Publishers are neither philanthropists or rogues.
Nor is it true, as stated in the malignant epigram,
that they have a habit of drinking out of authors’
skulls. Regard them as ordinary human beings trying
to earn their living at an unusually difficult occupa-
tion. The source of profit is the difference between
what a book costs to manufacture and what hbook-
sellers pay the publisher for it, and from this income
must be paid the costs of selling, advertising and pro-
motion, overhead, etc. The laws of arithmetic apply
to all publishers. So do not expect to make a fortune
from your writing, unless the public is willing to pay
a fortune to read you. This is especially true in the
field of technical books where, with certain exceptions,
a limited market awaits your work. There are stand-
ard royalty rates that most reputable publishers pay
their authors today, and these usually are 10% on
the first 2500 copies sold, 12%% on the next 2500
copies sold, and 15% on all sold thereafter. This is
computed on the net proceeds of sale. On this basis an
average edition of an average technical book might
bring the author the sum of $1,500 in cash and an
untold value in prestige—that will pay off in advance-
ment with your firm or school, and another chance
to write a book that will enjoy a better sale, perhaps,
than your first one.

Securing a Publisher

The problem of securing a publisher can be divided
into two parts. What you should look for in a pub-
lisher, and what the publisher is looking for in you.

Starting with you at the point of having completed
your research, and having a definite theme or subject,
it is usually best to prepare a complete outline of your
proposed book, and a sample chapter, to give the
publisher an idea of the treatment. Send these with
a letter covering the essentials of your book, its pur-
pose, the market you have in mind, and if you are
familiar with it, the competitive titles in the field—
their weaknesses or strong points if applicable.

It is somewhat easier in the technical field to select
a publisher that will have some interest in your sub-
ject, because it is possible to go through various cata-

(Continued on page 126)
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CINCH MEETS AND SURPASSES

RIGID MILITARY REQUIREMENTS FOR

MIL sociers.

MINIATURE SOCKETS

Soddles ond shield bases of these Cinch
miniature sockels are brass, nickel plated.
All cantocts are silver plated; tails are hot
tin dipped. Malded castings are type MFE
moterial; ceroamic castings ore grode L4B
material or better.

e

Port No. Part No.

(Phos. Br. {Ber. Cop. Type Casting

Contacts) Contacts) Designation Material Type

53822005 9356 TS102P01 MFE 15

53822006 9355 TS102C01 Ceramic 15

53C20619 TS102P02 MFE 14
| 53C20036 TS102P02 MFE 15A

53C20618 T5102C02 Ceramic 14

53C20035 T$102C02 Ceramic 15A

53C20615 TS102P03 MFE 13

53C20616 T5102C03 Ceramic 13

All Type Designatians refer to the designations in JAN-5-28A Amendment 3

NOVAL SOCKETS

The soddles and shield bases aof Cinch
naval sackets are brass, nickel plated.
Contocts are silver plated; toils are
hat tin dipped. Molded costings are
type MFE moterial; ceramic castings
are grade L4B ar better.

Part No. Part No.

(Phos. Br. (Ber. Cop. Type Caosting

Contacts) Contacts) Designation Maierial Type
44822007 44813373 TS103PO1 MFE 10
44822008 44B13381 TS103CON Ceramic 1
44C20620 44C22961 TS103pP02 MFE 9
44C20033 TS103P02 MFE TA
44C20617 TS103C02 Ceramic A
44C20614 TS103P03 MFE il
44C20389 TS103P03 MFE HA
44C20034 TS103C03 Ceramic BA

OCTAL SOCKETS

Soddles are brass, hot tin dipped
after nickel ploting. All cantacts are
silver ploted; toils are hot tin dip-
ped. Castings of molded thermaset-
ting plastic (MFE) or ceromic (grade
L4B ar better).

Part No. Part No. Type

{Phes. Br. | (Ber. Cop. | Desig- | Mig. Hole | Casting
Contacis) | Contacts) nation Dia. Material | Type
31B22000| 51816203 | TS101PO1 156 MFE 16
51822001 | S1B16834 | TS101PO1 156 MFE 17
51822003 | 51B16758 | TS101P02 6-32 tap MFE 16A
51822002 | 51816220 | TS101CO1 156 Ceramic 16
51822004 | S1B16759 | TS101C02 6-32 tap Ceramic 16A

NOTE: Type 16 without mounting bushing
Type 16A with mounting bushing

i

Ly
CINCH MANUFACTURING CORPORATIO!

1026 South Homan Ave., Chicage 24, lllinois

Subsidiary of United-Carr Fastener Corporation, Cambridge, Ma
www americanradiohistorv com

Rigid military requirements are met and sur-
passed by the CINCH standard of high-quality
workmanship and materials. From raw material
to finished product, all manufacturing operations
are performed by CINCH.

Descriptive circular with complete
information on CINCH MIL sockets,
shields and shield inserts available
on request.

YOU CAN DEPEND ON CINCH

,\.:-!"' *_,EH'.'K
[ Y 1
CINCH MIL shiclds are made "'.:"% g 5
of brass, nickel ploted. Springs '-w.;- __'_,_-f}
are non-magnetic slainless e __::- e
stnsl, .
Heat-reducing inserts are =
avallable for fthese ___-l
| R
shinkds. L FeE !
_..:t..1 |
SR | =y | |1
: L | !
S
J_l_.lL | i
[ HiF
- BiE ——
MINIATURE
= Trpn
Farl Ka. Busrigratian L
Fin e rma b Siatuats
TIAZIT0E 151 pauai i1
1IAFIEAR THIBIULA 1%
11AT3F0 THE0IN0] %
Ta Warval Satkst
1IEITIRS TSRS 0IUD i
VIR IR THNOILD By
1 IBETAR? 1 b L0 4%

Centrally located plants al Chi-
cago, lllinois; Shelbyville, Indi-
ana; LaPuente, California; St.
Lovis, Missouri,
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B.EGoodrich

For duplicating free space conditions

Spongex Microwave Absorbent

absorbs 99°% incident energy
... 4%, to B°% more

than any other

microwave absorbent.

Write today for samples and booklet on this durable,
economical and easy-to-install absorbent.

B.EGoodrich

SPONGE PRODUCTS DIVISION 279 DERBY PLACE, SHELTON. CONNECTICUT
52 For product information, use inquiry card on page 105. ELECTRONIC INDUSTRIES & Tele-Tech =+ December 1956
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Electronic Industries
1957

ransistor Specifications

o

Latest technical specifications on the 317 transistors now being commercially

marketed. Grouping is by manufacturer and for the convenience of circuit

designers the suggested areas of application are indicated under the headings:

audio, push-pull audio output, power, r-f and switching and computers.

dal |- [ TYPICAL OPERATION RAXIWUR_ RATINGS
= . Y G
TYPENo. | CLASS | 512 | ol ¥] ;| 2 Ecorr| Tcor | Tew PG out | or | Fop a Ecot | Teorr| Peorr | Tuax | Feo
| <J @l |=fa & v ma | ma db m °C me | orf v ma e °C | me

AMPEREX ELECTRONIC CORP., 230 Duffy Ave., Hicksville, L.I., N.Y
QOCA4 prp x -5.8 | -.4 4 28 25 100 -15 -10 20 65 | 15
0C4S pnp x -6 ) 1 59 25 | .455 40 -15 -10 20 65 | &
0oC65 php | x -6 -2 2 45 2 25 | .ol 30 -10 -10 50 65 | .45
0C66 pnp | x -6 -1.7 1.7 40 1.5 25 .01 47 -10 -10 S0 65 .47
0C70 pnp | x -9 -2 2 45 2 25 | .ol 30 -30 -10 50 60 [ .3
oCTl pop | x -9 -2 2 40 2 25 .0l 47 -30 -10 50 60 .3
2-0C72 pnp | x I x -12 -85 85 32 500 25 .01 50 -32 -125 167 15 .6
ocT3 prp | x x -4.5 | -10 10 25 | ol 40 .32 -10 100 65 | .5
oCT6 prp x -6 -150 1 150 710 25 | .ol 45 -32 -250 100 75 | .16
BENDIX AVIATION CORP., Red Bank Div., 201 Westwood Ave., Long Branch, N.J.
2N235 pop | x x 4| -420 80 | 5200021 25 -40 | -2000 | 5000 85 | .005
2N235A pap | x | x| x x -14 | -420 35 | >20002| 25 -40 | -2000 | 5000 85 | .007
B-112 pnp x -14 | -420 40 | >20002 | 25 -40 | -2000 | 5000 85 | .008
x-110! pnp x x -40 | -5000 | 10000 | 100

{.Rise time 100 pusec.. fall time 200 sec 2.Class A operaction.
CBS-HYTRON, Danvers, Mass.
2N155 | ‘eop x| |x -14 | -360 | 368 33| 2000 |25 48 -30 | -3000 | 6250!| 85 | .3
25156 pnp | x x -14 | -360 | 368 33 2000 25 48 -30 | -3000 | e250!| 85 | .3
28158 pap | x x -28 | -180 | 184 36 2000 25 45 -60 | -3000 | 62501) BS | .3
2N180 pnp | x -9 -15 15 37 65 25 60 -30 150 15 | .7
aN181 pnp | x -12 -20 20 34 | 110 25 60 -30 250 75 | .7
28182 npn x 6 1 -1 30 25 . 455 25 25 100 75 | 2.5-5
28183 npn x 6 1 afl 33 25 | .455 40 25 100 75 | 5-1
2x184 npn x 6 1 -1 36 25 . 455 60 25 100 15 10
IN255 pnp | x x -7 -500 | 516 22 1000 25 30 -15 | -3000 | 6250!| B85 | .2
2N256 [ prp |x x | <14 | -500 | 516 25 | 2000 25 30 -30 | -3000 | 62501 85 | .2
f.Mth heot sink, 6 xéx 1/8 in. aluminua sheer.
CLEVITE TRANSISTOR PRODUCTS, 241 Crescent St., Waltham 54, Mass

2257 pnp_ (x| x| |x -14 500 30 | 25 -40 | 25000 | 85 .007
2N2A0 pnp-si {x x| x -6 1 38 25 .001 16 10 50 200 150 [ 1.8
2N260A prp-si | x [ [ | x| x -6 1 38 25 | .00l 16 30 50 200 | 150 [ 1.8
28261 pnp-si | x x| x -6 1 36 25 .001 10 15 S0 200 150 (1.8
2N262 pnp-si | x x| x -6 1 40 25 | .00l 20 10 50 200 | 150 |6
IN262A  |pnp-si |x | | |x|x -6 1 40 | 25 [ ool | 20 | 30 50 | 200 | 130 |6
28268 pap | x x x -14 500 28 25 | -80 25000 85 .006
CTP1032 pnp | x x| x -6 1 >3 25 | .ool 13 -25 -40 75 5 .6
CTP1033 pnp | x x| x -6 1 >40 25 .001 25 -25 -40 75 75 .8
CTP1034 pnp | x x| x -6 1 >42 25 | .00l 45 -25 -40 75 75 |1
CIP1035 prp | x x| x -6 1 >42 25 | .ool 65 -25 -40 18| 15 1.2
CTP1036 pnp | x x| x -6 1 >42 25 .001 85 -25 -40 15 15 1.5
CTP1104 prp (x| |x| |x -14 500 23 25 -40 25000 85 -004
CPllos | pre (x| (x| |x -7 | 300 20 25 20 | 25000 | 85 | .004
CTP1109 pnp | x x x -7 500 27 25 -20 25000 85 .006
CIPllll pnp | x x x -14 s00 | 23 25 -80 25000 B5 | .004
CTP1320 pnp | x 1 | -6 { 1 >38 25 .001 13 -25 | -40 50 15 )
CTP1330 pnp | x -6 1 >40 25 | .001 25 -25 -40 | 50 75 | .8
CTP1340 prp | x -6 1 >42 25 | o0l 45 -25 -40 50 | 15 |1
CTP1350 pnp  |x -6 1 >42 25 | .001 65 -25 -40 50 75 /1.2
CTP1360 pnp | x -6 1 >42 25 | .00l 8S -25 -40 50 15 | 1.5
CTP1390 pop x| x -6 1 31 25 .455 -10 50 55 | 3.5
CTP1400 pnp x| x| -6 1 34 25 | 455 -10 50 55 |7
CTP1410 [ pnp i x| x| -6 1| 25 -10 50 55 . >10

(Continued on Page 54)

Key to Chart Symbols: B-Amp.—used in push-pull class B amplifiers:
Pwr.—used in high power audio output, servo, or. power converter cir-
cuits; if-rf—262 KC and above:; Sw.—switching, computer, and con-
verter applications; and Gen.—not otherwise specified by the mfr.

Transistors are Eermanium unless class designation is followed by
si—=zilicon. Classes include pnp, npn, pe—point contact, sbt—surface

ELECTRONIC INDUSTRIES & Tele-Tech -+ December 1956

barrier transistor, and mat—micro-alloyed transistor. Other symbols
used are: E, ,—collector voltage; I,  —ecollector current, I, —
emitter current, PG—power gain, P,,—output power, T, —typical
operating temperature, F,—typical operating frequency, a or B—
current amplification, Ty, —maximum temp., and Fo,—a cutoff fre-
quency (3 db down).
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DELCO RADIO DIV., General Motors Corp., Kokomo, Indiana i
2N173 pap Ix I Ix x I -2 1200 | 1200 28 30000 25 .0004 502 -60 | 12000 55000 95 |
MN1T4 pop Ix x| Ix -2 | 1200 | 1200 251 | 40000 | 25 |.0004 | 722 -80 | 12000 | 55000 | 95
1.Cless AR push-pull, commen emitter. 2. Collsctor current = 1.2 eup.
FRETCO INC,, 406 N. Craig St., Pir.r.-burgh 13, Pa.
2N32 pc x -2 21 30 2.2 -40 -8 50 60
N33 pc x| -8 22 1 30 40 -85 -7 30 60
N34 pop |x -6 40 30 .98 -25 +8 50 60
IN3S npn  |x + 40 30 .98 +25 -8 50 60
2M36 pop |x -6 40 43 -25 +4 50 60 I
N3T pop |x -6 36 30 30 -25 +8 50 60
N33 pop, [x -6 32 30 15 -25 +8 50 | 60 |
2N39 pRp-si x -5 -1 1 30 40 -42 -5.5 32 70
2N40 prp-si x -6 -1 1 30 30 -42 -5.5 32 70
2N42 npa-si x 6 1 -1 30 15 432 45.5 32 70
M43 pop-si x -6 -1 1 30 40 -35 -8 35 70
2N63 pop-si x -6 -1 1 30 22 -35 -8 35 70
64 pop-si x -6 -1 1 30 40 -35 -8 35 70
2N65 pop-si x -6 -1 1 30 90 -35 -8 35 70
GENERAL ELECTRIC C0., Electronics Park, Syracuse, N.Y.

43 pop |x -5 5 39 25 98ty -45 -50 150 100 | 1}
N43A pop |x -5 1 39 25 sy -45 -50 150 | 100 1
N4 pap |x -5 1 38 25 955 -45 -50 150 | 100 ¢ 1
2245 pop |x -5 1 36 25 92 -45 -50 150 ) 100 ; 1
2N76 pap |x -5 1 42 25 .95 -20 -10 60 1
2NT8 npn x 5 1 25 1.6 50 15 20 65 85 6
sl pop |x -5 1 39 25 60 -20 -15 so | 100 | 1
2N107 pop x 5 1 38 25 001 | 19! -12 -10 60 | 1
M123 pop x -5 1 25 1501 -20 1252 1004 a5 |8
2N135 pop -5 1 29 25 . 455 20 -20 -50 100 85 3
MN136 pop x -5 1 31 25 . 455 40 -20 -50 100 85 5
2N137 pop x -5 1 33 25 . 455 60 -10 -50 100 85 7
MN167 npn x ] 1 25 .975 30 75 65 85 8
2N168 npn x 5 1 30 25 .455 20 15 20 S5 75 6
28169 npn x 5 1 24 25 . 455 40 15 20 85 75 4
2N169A opn x 5 1 25 . 455 30 25 20 55 75 S
2N170 npn x S 1 12 25 1.6 ]952 6 20 25 50 2.5
2N186 pop |x |x -12 28: 3004 | 25 24 -25 200 75 85 .8l
MN186A pop |x|x -12 233 750 25 24 -25 200 180 a5 8
2N187 pop |x |x -12 30 3004 | 25 36 -25 75 85 1
IN1BTA pap |x [x -12 303 1504 28 36 -25 200 10| 85 |1

188 pop |x [x -12 323 3004 25 54 -25 200 7 85 | 1.2
IN1BBA pop |x |x -12 323 7504 | 25 54 -25 200 180 | 85 | 1.2
2N189 pop |x -12 37 25 241 -25 50 75| 85 .8l
2N190 pop {x -12 39} 25 16 -25 50 75| 85 | 1
M191 pop |x -12 413 25 54 -25 50 75| 85 | 1.2
2N192 pop |x -12 43 25 75 -25 50 75 85 1.5
1. Design center. 3.Peak value = 500 me. J.Ninimus veluc. 4.Two transistors Class B.

GENERAL TRANSISTOR CORP., 130 90th Ave., Richmond Hill 18, N.Y.
GT14 pup |x -4.5 1 36 25 001 28 -25 100 125 85
GT14H pop |x -4.5 1 36 25 001 -12 50 100 15
GT20 pop |x x -4.5 1 40 25 001 42 -25 100 125 85
GT20H pop |x -4.5 1 40 25 001 42 -12 50 100 75
GT34 pop |[x -4.5 1 32 25 001 15 25 100 125 85
GT34HY pop |x x -4.5 1 32 25 001 18 -50 100 125 85
1 pop |x x -4.5 1 32 25 001 15 -25 100 125 85

GT66 pnp | -4.5 1 25 001 -12 20 100 75
GI81 pop |x x| | -4.5 1 42 25 00l 80 -25 100 125 85
GIB1H pop |x -4.5 1 42 25 001 80 -12 50 100 75
GT81HS pop |x x -4.5 1 42 25 001 |120 -25 200 125 85
GI83 prp | x x -4.5 1 40 25 001 42 -25 100 125 85 2.1
GI87 pop |x x -4.5 1 36 25 001 28 -25 100 125 85 2.5
GT88 pnp |x x -4.5 1 42 25 001 80 -25 100 125 85 >1
GT109 pop |x x -4.5 1 42 25 001 |120 -25 200 125 85
GT122 pop |x x -4.5 1 42 25 001 90 -25 100 125 a5 >1.5
GT222 pop |=x -4.5 1 30 25 001 -12 100 125 75

59 pnp |x x|x -4.5 1 24 25 455 25 -1% 100 100 75 3
GT760 pop |x x|x -4.5 1 28 25 5 40 -15 100 100 75
GT761 pop |x x| x -4.5 1 32 25 . 455 70 -10 100 100 75 10
GT762 pnp |x x| x -4.5 1 4 25 .455 |150 -10 100 100 75 20
GT763 pop Ix Llxlx -4.5 1 35 25 .455 1200 -10 100 100 75 30
1. Syame¢trical - ratings for both reversed ¢nitter e¢nd reversed collector. 2.Photo trensistor.
P. R, MALLORY & CO., INC., 42 S. Gray St., Indianapolis 6, Indiana
440-C-E pop |x x x 20 25 | 1000 16000{ 012
441-C-E pop |x x x 35 30 2000 16000 012
442-C-E pop Ix x x 40 25 500 3000! 012
1. 020%C.
MARVELCO ELECTRONIC DIV., National Aircraft Corp., 3411 Tulare Ave., Burbank, Calif.
m237 pop Ix | F11 f7-6 1 -1 T 1 | 4] 6 | 25 | .001 | To-90 | -45 | -20 | 150§ 5 | 1
MINNEAPOLIS BONEYWELL REGULATOR (0., 2753 Fourth Ave. South, Minneapolis 8 Minn.
ni pop | x by x a4 T 2000 26’ | 250001 103 45§ -60 |-3000 | 20000% 95 .01;5T
H6 pop |x x x 28 | 2000 29 | 25000} | 70 60 -60 |[-3000 | 200004 95 .0t
H1 pop Ix x x 28 2000 32 250001 | 703 1105 -60 | -3000 20000‘ 95 |.o00857
XH10 pop Ix x x 28 110000 27 pocooo? | Tod 266 -60 10000 | 45000% 95
f.Tos units, clase 'd push-pull, euduo or servomator epplications. 2. Twounite, ctess B, push-pull, power converter. J.Mounting base temperacure,
§.At bose teup of 50°C. 5. Nessured at I =1 aup. 6.Measured at ] =5 aup. 7.Frequency st which power gaindrops to% its low frequency value.
MOTOROLA INC., 5005 E. McDowell Rd., Phoenix, Arizona
2N176 pop |x x -12 -600 25 3000 | <80 <.015 70 -30 |-3000 10000 90
2N179 pop |x -20 -60 2 300 | <80 <.015 50 -40 | -1000 4000 90
XN13A pap |x -20 -15 3 100 ) <60 <,04 25 -50 -5 350 90
XN13B pop |x -12 -25 36 100 | <50 <.04 39 -36 -150 350 90
XN13C pop Ix -12 -25 39 100 [<60 [<.04 80 -36 | -150 3% ] 9% |

SDALE . ivisi ., Lansdale, Pa.
LADALE TUBE CO., o division of PHILCO CORD @ 25 975 -35 | -2 S04 65
2N49 pop |x -5 -1 40 25 .975 -35 -20 505 65 0
2N128 abt x -3 -.5 25 25 4.3 .96 -4.5 -5 30, 85 4»5l
2129 sbt x -3 -.5 35 2?‘ 1.0 915 -4.5 -5 30, 85 30
IN20T pop |x -5 -1 4 2 .985 -20 -20 55‘ 85
2N207A pop |x -5 -1 44 25 985 | -20 -20 554 85

{Continved on Poge 57)
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GUARANTEED \ CHARACTERISTICS

—037TV. MAX.
—0.10V. MAX.

~130 pa MAX.

HILCO

SBT*"2 N240
Sl | HIGH SPEED SWITCHING TRANSISTOR

JAma

h,. (COMMON EMITTER
; CURRENT GAIN}
e
| C,. (COMMON NASE
‘ QUTPUT CAPACITY)

with response time in
T millimicrosecond range

1., {COL.LECTOR CUTOFF
CURRENT)

———

1., (EMITTER CUTOYF v ~ 5V 3.a MAX.

CURRENT)

MAXIMUM RATINGS

_ ; P = 10mw
V. =-6v. L=-toma @ 40°C.

V.
PULSE RESPONSE

"Se
hp—212A 4

Tektronix
Type 517

o e
Test Condizions: V.', is set t1 |
_6V and pulse input 1S : :::::,Bm;:,:rm
adjusted until transistor 1S | o
justin saturation. V... is then

LI WGRGSESOR lowered to —1.5V for satl]l-

Al rated pulse curve. t, = hole
storage time.

*Trade meark of

Philco Corporation

FEATURES

e Low saturation resistance

COLLECTOR

CHARACTERISTIC ¢ Low saturation voltage

MILLIAMPS

IN SATURATION
REGION

¢ |deal electrical characteristics for direct
coupled circuitry

-1, (COLLECTOR CURRENT

e Extremely fast rise and fall time

¢ Absolute hermetic seal

VL COLEECTTOR VOLTAGEL-VOLIR

¢ Available now in production quantities

Proven performance of the Philco Surface Barrier Tran-

ST o g [ LK sistor has made it the basis for design of both military
o CTTINPUT T and commercial computers where speed and reliabilicy
5 7] (HAtAc_ITEmsn*(M are the major considerations. And now this transistor
3 -oal—| > 1 o :I___', goes even farthcr. o by givir"lg reliable performance in
£t i RBERS 20 megacycle switching circuits!

T 1T " . . .

‘% 1] Make Philco your prine source of inforination

a -

s [ Jor high speed computer transistor applications.
] L
T
3ASE CURRENT {L) MICROAMPERES

A i

Write to Dept. TT, Lansdale Tube Company Division, Lansdale, Pa.

}.

PHILCO CORPORATION

LANSDALE TUBE COMPANY DIVISION

A

—maricantacionistory. co
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PHILCO
Silicon
Iransistors  JE—

Current Amplificati
Factor, h,f“ . Iv
E

Output Capacitance,
Cas ’

L]

Maximym Oscillation
Frequency, 1,,,, Mar
1 £ =

Cutoff Current,
Lewo or I,

Maximum Power Dissipation—150 mw

Maximum Coliector Voltage-T-IG.?S-"s v
T-1158-10 v

o vapicaJ V.~ L.
. PNP Silicon {Saturation Region)
j} Surface Alloy
Transistor

(=)L.~Collector Current-Milliumps

Unmatched performance and reliability! Characteristics
assured by extensive life tests under typical operating condi-

tions. Philco PNP Silicon Transistors make practical
complete transistorization of military and commercial circuits
—uwhere high ambient temperatures are encountered.

Philco Silicon Transistors are now in pilot production and
immediately available for initial design work. Specify Type
T-1025 for amplifier, oscillator and low level general pur-

pose applications and Type T-1159 for high speed switching ]
Typical Charaeteristics

ys.'Ju'ndicn Temperatyr,

applications.

FEATURES

® HIGH TEMPERATURE PERFORMANCE @ VERY LOW LEAKAGE
CURRENT ® HIGH SPEED @ SUITABLE FOR DIRECT COUPLING

® LOW SATURATION VOLTAGE @ ABSOLUTE HERMETIC SEAL

Make Philco your prime source of information on
Silicon Transistor Applications.

% of Value at T = 25°C

( &0
T,~Junction Tem perature *C

Write to Dept. TT, Lansdale Tube Company Division, Lansdale, Penna.

PHILCO CORPORATION

ANrAcdioONnISTO Om

ANMAWN AITNEe
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. I I TYPICAL OPERATION AXINUM RATINGS
Q| A sl .
TYPENo. [CLASS | 5| 5fc| ¥ .| ¢ Ecot.l. ICOLL Ty PG pOU'r Tor op & Ecot Icou. PeoLt Tnx Fco
2 i!: K8l v ma | ma db ™ °C me or S8 v ma ™ °C me
28207R PRR x| | 5o -1 44 25 .985 -20 -20 55‘ 8S
w223 pnp | x -3 | -2 | 34 25 983 -18 -60 150* | &5
224 pnp | x| | [ -6 0-1 35 25 .985 -25 -150 | 150% | 65
2255 pnp x| x -12 41 32 300 25 .985 R
MN226 pap | x| -6 | 0- 109 30 25 .972 -25 -150 | 150 65
27T p | x| x| | | | 3 | T [ 22 | 125 | 25 "972 . \
nN231 sbt | x -3 .2 | 25 . 967 -4.5 -3 |38 85 | 30
MN232 sbt x| | -3 .2 25 .455 | .93 -4.5 -3 354 | 85 | 20!
2N240 sbt l x -6 -15 | 30 | 85 | 30}
SR100 sbt x| x -3 -.5 33 25 .455 | .95 -4.5 -5 304 | 85 301
T1025 pnp-si [ x|x -6 A1 25 948 | -25 -50 | 1008 | 140 | '8!
T1032 sbt | x’ 3| -8 17 25 |10 .95 -4.5 0 85 | 60
T1040 pap | x x| |x -13 -500 30 | 2500 25 .989 -34 -2000 70003 | 100
T1041 pnp x x x -13 | -150 30 5000 25 .989 -34 -2000 10000:: 100 1
T1050 sbt x| x -3 -.5 22 25 |10 .95 -4.5 -3 30 85 | 90]
11159 pnp-si] x|x -6 | -1 .94 -10 -50 | 150% | 140 h
T1166 mat | x -3 -.5 | .97 -6 -50 30 | 80 | 40
f. Miniaum frequency for power gain of vnity. 2.Ar full power output. 3.4t 75°C case temperature. 4.0.25°C. 5. Narched 2N22is in push-
pull. 6.Matched 282263 in push-pull.
RADIO CORPORATION OF AMERICA, Semxconducpor Duv , Somerville. N.J.
N1T pnp | x | ‘ -4 |- i 44.1 | 25 55 -25 -15 35 | 50 |
28104 pnp x | -f 4] 25 44 -30 -50 35 70
2¥105 pnp | x | [-1.3 -.3 [ .3 32.5 25 45 -25 -15 35 | so |
28109 pnp | x| x -9 2| 2 334 1604 | 25 -25 -70 | 50 50
2N139 pnp x| | -9 -5 .5 276 25 455 45 -16 -15 35 1 70
2N140 pnp x -9 -6 | .86 30 25 48 -16 -15 | 35 | 70 |
2N175 pnp | x [ -4 | -.5 .5 43 25 -10 -2 20 50
2N206 pnp | x | -5 S 1 46 25 47 -30 -50 755 | |
215 pnp | x -6 o1 1 41 25 44 -30 -50 I 35 70
w217 pp | x| x -9 -2 2 33* | 160% | 25 -25 -70 50 | 50
IN21B pnp x| -9 -.5 5| 216 25 . 455 45 -16 -15 [ 35 70
M]N219 pnp x| -9 -.6 .6 302 25 48 -16 -15 35 70
M220 pnp | x -4 25 5 I 43 25 -10 2 20 50
N247 pnp x| -9 -1 1 45 25 | 1.5 60 -35 -10 35 70
t.lucéudn transforaer insertion loss. 2. Useful conversion. J.Alpha or Beta acasured at tKC. 4&.For two transistors class B push-pall
5.025%¢C.
HADIO DEVELOPMENT & HESEAHCH CORP., 100 Pennsylvania Ave., Patterson 3, N.J
MN97 npn | x x| x 4.5 -1 ] 20 25 .455 | .93 30 | S0 75 | 1
MNITA npn x x[x 4.5 -1 20 25 455 .93 40 | 50 85 | 1
2N98 npn x x| x 4.5 | -1 22 25 . 455 .975 40 50 l 75 2.5
N9BA npn x x| x 4.5 -1 22 25 . 455 .975 40 S0 85 2.5
2N9G npn x x| x 4.5 | -1 22 25 . 455 .975 40 [ 50 75 3.5
2100 npn x x| x 4.5 -1 [ 23 25 . 455 .993 25 25 50 5
103 npn | x | x| 4§ [ -1 15 25 | 455 | 80 35 50 | 75 | .15
160 npn-si x| 4.5 s | 1 | 34 25 .93 40 25 | 150 | 150 4
ZN160A npn-si Ix 4.5 5 1 34 25 .93 40 25 150 150 4
MN161 npn-si x| 4.5 5 1| o3 25 .965 40 25 | 150 | 150 5
N161A npn-si x 4.5 s 1 37 25 .965 40 25 | 150 | 150 5
N162 npn-si x| 4.5 5 1 18 25 [ .975 40 25 150 150 >B
N162A npn-si x 4.5 5 1 38 25 .975 40 25 | 150 | 150 |>B
2N163 npn-si x 4.5 5 1 40 25 .98 40 25 150 150 6
2N163A npn-si x 4.5 S 1 40 25 .98 40 25 150 150 6 1
23 npn x 4.5 -1 10 25 5 30 5 50 10-201
IN23A npn x 4.5 -1 12 235 5 30 5 50 20-35
23R npn x 4.5 -1 13 25 5 30 5 50 35-501
3N23C npn x 4.5 -1 15 25 5 0 5 50 50-80!
1. Waxiaum oscillation freguency.
RAYTHEON MANUFACTURING CO., 55 Chapel St., Newton 58, Mass.
2N63 pnp | x -6 1 a9 25 22 -22 -10 | 100 85
2N64 prp | x -6 1 41 25 45 -15 -10 | 100 85
N106 pnp | x -1.5 5 36 25 45 -6 -10 | 100 BS
il pnp x % 1 33 25 .455 | 25 -30 -200 | 130 | 85 3
N111A pnp x -6 1 33 25 .455 25 -30 -200 | 130 85 3
2N112 pnp x -6 1 35 25 . 455 30 -30 -200 130 85 5
N112A pnp x -6 1 35 25 . 455 30 -30 -200 | 130 B5 5
N113 prp | x -6 1 36 25 . 455 45 -30 -200 130 85 10
N1l4 pnp x -6 1 36 25 . 455 15 -30 -200 | 130 85 20
130 pRp | x -6 1 39 25 22 -22 -10 80 85
MN131 pnp | x -6 1 41 25 45 -15 -10 80 85
132 prp | x -6 1 43 25 %0 “12 -10 [ 80 | 85
MN133 pnp | x -1.5 .5 36 25 45 -15 -10 80 85 |
N13BA pnp x -6 50 42 25 140 -12 -100 130 85
K751 pnp | x [ -6 50 30 25 140 -12 -100 | 240 85
CK766 pnp x -6 1 33 25 . 455 45 -30 -200 | 130 85 | s
CKT66A pnp x| | -6 1 33 25 . 455 45 -30 -200 | 130 l 85 | 5
CK768 pnp x -6 1 27 25 .455 20 -30 -100 | 130 85 | 2.5
X790 prp | x -6 1 32 25 14 -15 -50 | 200 | 135
CX791 prp | x -6 1 34 25 24 -30 -50 | 200 | 135 |
K793 prp | x -6 1 30 25 16 -30 -50 | 200 | 135
xe70! pnp x -6 1 25 10 -25 -100 | 100 gs | .3
xe71! prp x -6 1 25 15 -20 -100 | 100 85 .3
CKBB2 pp | x -6 1 42 25 90 -12 -10 | 100 85
X888 prp | x -6 50 30 25 30 12 20 | 100 1| 85 |
1. Symaetrical.
SPRAGUE ELECTRIC Q0. Marshall St., North Adams, Mass.
MN159 pc x -15 3 1 25 2 >2 -50 -10 80 80 5,
IN240 sbt x 25 >16 -6 -15 101 | 50 303
Pl sht x -3 -.5 30 25 .455 | 10-20 -5 -15 10} 50 153
SP2 bt x -3 -.5 35 25 .455 | 20-30 -5 -15 10} | s0 303
SP3 sbt x -3 -.5 40 25 .455 | 30-90 -5 -15 10 50 50
SPBA pnp | x -15 -5 30 25 1.5 40 -45 -50 | lo0? | 8O 2
spgs pnp | x -15 -5 33 25 1.5 60 -45 -50 1002 | 80 2
SPBC pnp | x -6 S 42 28 1.5 | 100 -45 -50 | 1002 ! 80 2
1.4t 40°C. 2.4t 25°C. 3.Niniaum oscillation limit.
SYLVANIA ELECTRIC PHODUCTS INC., 1740 Broadway, New York 19, N.Y
N34 pnp x -6 1 40 25 .975 -40 -10 50 [ .6
2N35 npn x x x 6 -1 40 25 .975 40 10 50 .8
2N68 pnp x| x| x x -12 -150 23 600 25 .975 -25 -1500 | 4000 .4
2N94 npn | x 6 .5 -.5 40 25 .97 20 10 50 3.5
ING4A nen x 6 -.5 35 25 20 10 S0 I
2N95 npn | x| x| x| |x 12 150 23 600 25 .975 25 1500 | 4000 4
2N101 pp | x| x| x| |x .12 -150 23 600 25 .975 -25 | -1500 | 4000 4
IN102 npn x| x| x x 150 23 600 25 .975 25 1500 | 4000 4
(Confinved on Page 58)
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SYLVANIA ELECTRIC PRODUCI‘S INC. Continued
pnp | |x |x I -24 -15 I 26 600 25 | .975 -60 -800 4000 .4

2N142 npn % [x |x |x 1 24 75 26 600 25 .975 60 800 4000 .4
2N143 pnp fa |x |x [x -24 <75 | 26 600 25 .975 60 -800 4000 .4
2N144 npn 24 75 26 600 25 . 60 ago 4000 .4
2N193 npn x 6 1 | 25 3 |75 15 o | 50 75 10
IN194 npn x | 6 1 15 25 3 8 15 50 50 75 >3
2N211 npn x 6 1 25 3 5.5 10 50 50 75 10
2N212 npn x 6 1 22 25 6 10 1 50 75 >6
INZ14 npn = |x 6 1 25 70 2 50 70 75 1
2N229 = hpn x 6 1 25 1.6 .96 10 40 50 75 21.6
2IN242 pap = | -12 -500 30 25 30 -45  -2000 100 .6
TEXAS INSTRUMENTS, INC., 6000 Lemmon Ave., Dallas 9, Texas

2N117 npn-si x 20 2 -2 34 100 9-.95 30 25 150 150
USNN117 npn- sl x 20 2 -2 34 100 9-.95 30 25 150 150

2N118 npn-si x 20 2 -2 38 100 .95-.975 30 25 150 150
2N118A npn-si x 20 2 