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TYPICAL DO-T PERFORMANCE CU

RVES

Power curves based on setting output power at 1 KC,
then maintaining same input level over frequency range.
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REVOLUTIONARY TRANSISTOR TRANSFORMERS

of unequalled power handling capacity and reliability

Hermetically Sealed to MIL-T-27A Specs.

Conventional miniaturized transistor transformers have inherently poor electrical character-
istics, perform with insufficient reliability and are woefully inadequate for many applications.
The radical design of the new UTC DO-T transistor transformers** provides unprecedented

power handling capacity and reliability, coupled with extremely small size. Twenty-five stock
types cover virtually every transistor application*. Special types can be made to order.

High Power Rating...up to 100 times greater.
Excellent Response ... twice as good at low end.
Low Distortion ... reduced 80%.

High Efficiency ... up to 30% better.

Moisture Proof . .. hermetically sealed to MIL-T-27A.
Rugged. .. completely cased.

Anchored Leads ... will withstand 10 pound pull test.

ACTUAL SIZE

' 1 i X DO-T Dia. ... 5/|5"
Printed Circuit Use...(solder melting) plastic in- CASE Length . . 13/3,"

Weight . . !/jpthoz.

sulated leads.

Type MIL Application Pri. D.C. Ma.: Sec Pri. Leve!
No. Type Imp.  iaPri, B Imp. Res. Mw.
DO-T1 TF4RX13YY Interstage 20,000 5 800 850 50
o - 30,000 5 1200
Do-T2 TFARX17YY Output 500 3 50 60 100
- . 800 3 60
DO-T3 TF4RX13YY Output 1000 3 50 115 100
1200 3 60
DO0-T4 TF4RX17YY Output 600 Bl —__ 8P 60 100
DO-T5 TF4RX13YY Output 1200 2 32 115 100
DO-TE  TFARXI3YY Output ) 10,000 1 3.2 1000 100
DO-T7 TF4RX16YY Input 200,000 0 1000 8500 25
DO-T8 TF4RX20YY Reactor 3.5 Hys, @ 2 Ma. DC - 630 )
DO-T9 TF4RX13YY Output or driver 10,000 1 500 CT "800 100
12,500 1 600 CT
Do-T10 TF4RX13YY Driver 10,000 1 1200 CT 800 100
- - 12,500 1 1500 CT
DO-T11 TF4RX13YY Driver 10,000 1 2000 CT 800 100
- 12,000 1 2500 CT -
DO-T12 TF4RX17YY Single or PP output 150 CT 10 12 1 500
_ 2000 10 16 _
DO-T13 TF4RX17YY Single or PP output ~ 300 CT 7 12 20 EQ0
400 CT 7 16
DO-T14 TF4RX17YY Single or PP output 600 CT 5 12 a3 450
800CT 5 16
DO-T15 TF4RX17YY Single or PP output 800 CT 4 12 51 500
1070 CT 4 16 B
DO-T16 TFARX13YY Single or PP output 1000 CT 3.5 12 71 500
o 1secr 35 0 16 _ _
DO-T17 TF4RX13YY Single or PP output 1500 CT 3 12 108 500
_=2000CT 3 16 N
DO-T18 TF4RX13YY Single or PP output 7500 CT 1 12 505 200
_10000CT 1 16 S
DO-T19 TFARX17YY Output to line B 300 CT 7 600 19 500
D0-T20 TFARX17YY Output or matching to line 500 CT 55 600 31 500
DO-T21 TFARX17YY Output to line - 900 CT 4 600 53 500
D0-T22 TFARX13YY Output to line 1500 CT 3 600 86 500
D0.T23 TF4RX13YY Interstage 20,000 CT 5 800 CT 850 100
o so000c€T .5  120cyY 00000000000
D0-T24 TF4RX16YY Input (usable for 200,000 CT 0 1000 CT 8500 25
chopper service) - -
DO0-T25 TF4RX13YY Interstage 10,000 CT 1 1500 CT 800 100
12000 CT 1 1800 CT
tDCMA shown is for single ended useage (under 5% distortion—100MW—I1KC) . . . for push puil, DCMA can be

any balanced value taken by .5W transistors (under 5% distortion—500MW—1KC)
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BOOSTS RADAR’S RANGE—Cross-field Platinotron developed by Raytheon
can be used as high-power broadband microwave amplifier for scanning
without moving reflector, for boosting power of existing sets or serving as

frequency-stabilized oscillator (see p 164)...................... COVER
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b ULTIMATE MANUSCRIPT . ..
The editors are constantly trying to
determine which articles are the
most popular with the readers of
ELECTRONICS. This is done by mail
surveys and through personal con-
versations with engineers in the
field.

Certain subjects are always pop-
ular, and we have noticed in recent
years that any article with the word
“transistor” in the title has a high
readership.

In looking for the impossible, an
article that would attract every
reader, one of the editors has sug-
gested a title that we believe is sure
to get 100-percent readership.

The title is “Transistorized Hi-Fi
Audio Amplifier Receives, Centrols
and Transmits Signals for Auto-
matic Production of Printed Cir-
cuits for Guided Missiles.”

Anybody want to take a crack at
writing it?

» HIGH STANDARDS ... We have
been sincerely flattered. Recently,
onel of the largest communication
equipment manufacturers, going
through the throes of organizing an
internal electronics engineering
publication, called on us for help.

Staffers of the new venture
needed to codify various aspects of
style and handling of manuscripts.
After studying the problem, and
numerous publications, they decided
to be guided by our methods. We
were called to furnish material and
reference sheets suitable for the
purpose.

electronics
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TALK

We await with interest the first
issue.

p CONSTANT READERS ... Some
time ago we wrote about a graduate
class in missile guidance principles
using ELECTRONICS articles as ref-
erence reading.

We have since learned from A. E.
Nashman of the Guided Missile
Laboratory of Federal Telephone
Labs (ITT) and coordinator of the
course that all members of the class
are working engineers in electron-
ics with two to nine years experi-
ence and 50-percent of them read
our magazine regularly.

» HO-HUM . . . Some of the news
periodicals recently carried a short
story about a certain tape recorder,
said to be the “world’s smallest.”
Announced that it would be put on
the market soon.

Surprised us a bit, since the tech-
nical details and complete circuit
were published a year ago in
ELECTRONICS, July 1956.

p THE LEAD FEATURE . .. It all
started when Ampex first announced
its video tape recorder.

Contacting the company for the
technical story, associate editor
Haig Manoogian was told by the au-
thor, Ross Snyder;

“While the demand for technical
articles on the new VR-1000 Video-
tape Recorder would easily exhaust
the ability of every engineer we
have to write, even if we were to put
them to work at nothing else for

G
e

25 o =
e -

ELECTRONICS congratulates Ampex Corp. for the Emmy Award the company received
for its video tape recorder development from the Academy of Television Arts and
Sciences. The two-inch tape travels at a speed of 15 inches per second while the

recording heads revolve

months to come, we certainly con-
sider ELECTRONICS of such impor-
tance to the entire electronic engi-
neering profession that we feel an
obligation to provide you with an
article which is satisfactory to you
and to your readership.”

We can’t think of a nicer way for
an author to accept a bid. We par-
ticularly appreciate his comment on
our magazine, because we found out
he has been reading it since he was
14 years old.

Follow-up in the normal business
of publishing and handling of de-
tails involved sixteen letters, three
telegrams, four coast-to-coast phone

calls, two to Chicago and a couple
of lunches.

The article starts on page 138 of
this issue.” We bylined it with Ross”
name to give it a specific reference
source, although he feels the credit
belongs to many.

“Because I have drawn so freely
on the laboratory notes of our Video
Laboratory Staff in writing the ar-
ticle, the article really should be
published under the byline of the
Staff, rather than by me. While I
will have assembled the words, it is
certainly the combined effort of the
staff which produced the informa-
tion, and all should be credited.”
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fransistor
power
supplies

NEWLY DESIGNED FOR
TRANSISTOR VOLTAGES

e 3 RANGES—FINE RESOLUTION ¢ TUBELESS
e LOW COST ¢ CONTINUOUSLY VARIABLE

These new T-Nobatrons are the perfect solution to the
problem of providing well-regulated voltages for the de-
velopment and testing of transistor circuits. They provide
stable DC output voltages in three ranges, with fine resolu-
tion. Excellent transient response for line and load pulses.
Simple tubeless construction means greater reliability,
lower cost, Also ideal for many other applications in these
voltage ranges, such as relay testing and computer cir-
cuitry development.

ELECTRICAL CHARACTERISTICS

/”11
SRR Hiloy

OOO ©

| if,!:l Fs‘S?_ :?99 Model  150.1.5 160-5 1120-2.5
18 t \// AC Input (60 ~ ,1¢) 95-130 95-130 95-130
oo \\=n \ Bl DC Output Voltage 0-10 0-10 0-25

(three ranges} 0-25 0-25 0-50
0-50 0-60 0-120
Output Current (amps.) g.1.5 0-5 0-2.5
Regulation, line: 105-125 V. +.jo, +0.5% +0.5%
For wider input 90, +1.0% +19,

Internal Resistance,
typical (ohms})

low-voltage range 1.2 0.35 1.3
middle range 2.1 0.55 2.0
high range 4.5 1.0 4.0
Ripple (mv) 50 max. 50 max. 50 max.
Time Constant (line) 0.08 sec. 0.08 sec. 0.08 sec.
. (load} 0.15 sec. 0.15 sec. 0.15 sec.

©  DUAL RACK INSTALLATION

MODEL 750-1.5

= i L See us at

(- 1A WESCON
= ) Booths
-"-"‘-"_‘ v 1520-1521

SORENSEN & COMPANY, INC. $O. NORWALK - CONN.

N
®
in Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment.
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(AN THE REST OF THE WORLD)

FOR ACGURATE MEASUREMENT OF L,G&R

UNIVERSAL BRIDGE Type 868/I

Inductance from 1 pH to 100 H, Capacitance from 1 uuF to
100 +F, and Resistance from 0.1< to 10 M q. Single direct-
readng LCR dial — no multiplying factors involved.
Continuously variable a.c. bridge voltage and automatic
detector sensitivity control.

— 1

r"
n )
j& \\\:fuci
LI '?’
= 08

€ -

Qg STO-

L "\. * c BALANCE
SN

¢/
PHASER Y V'

QRIDGE BALANCE

MARCONI Mavecori-donce [V

INSTRUMENTS 44 NEW STREET - NEW YORK 4

CANADIAN MARCON! COMPANY,
6035, COTE DE LIESSE,
MONTREAL 9, CANADA,

HEAD CFFICE: MARCONI INSTRUMENTS LTD * ST. ALBANS ‘- HERTS * ENGLAND
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INDEX

Year Ago  Previous Month

Latest Month

1947=100
s 2689 2745. 273.0.
150 May '56 Apr, '57 May '57
125
100 JFMANJJASONDJFMAIJJASONDJFMAMJJASONDJFMAHJJASONDJFIAIJJASONDJF!ANJJASOND JRAGTT LT WAL LTS, SO N
1951 1952 1953 1954 1955 1956 1957
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) May ‘57 April '57 May ‘56 (Source: FCC) April '57 Mar. ‘57 April ‘56
Television sets, total . . 342,386 361,246 467,913 TV stations on air. .. ... 515 5115 489
With UHF ... . . . 41,596 42,374 58,116 TV stations CPs—not on air 126 126 114
Color sets .. ... ... .. nr nr nr TV stations—new requests 72 60 29
Radio sets, total ... .. . 1,023,771 1,115,813 1,060,165 A-M stations on air. . .. 3,049 3,040 2,872
AUTORSetsNN o 396,151 380,452 282,611 A-M stations CPs—not on air 154 145 118
A-M stations —new requests 306 308 275
F-M stations on air. . .. 529 526 534
F-M stations CPs—not on air 22 23 13
RECEIVER SALES F-M stations—new requests 22 17 6
(Source: RETMA) May ‘57 April '57 May ‘56
Television sets, units . .. 399,757 337,965 392,080 COMMUNICATION AUTHO,RIZATIONS
Radio sets {except auto) 547,480 543,092 566,357 (Source: FCC) Mar. '57 Feb. '57 Mar. ‘56
Aeronautical .. ... ... .. 50,940 50,859 45,488
Marine .. ... ... ... 61,818 61,246 554175
Police, fire, etc. .. ... .. 22,625 22,500 20,216
RECEIVING TUBE SALES Industrial .. ... ... ... 34,316 33,879 28,454
(Source: RETMA) May '57 April '57 May ‘56 Land transportation . ... 9,505 9,484 8,849
Receiv. tubes, total units 32,836,000 27,970,000 33,015,000 Amateur ............. L 158,232 )
Receiv. tubes, value.... $28,955000 $25,384,000 $27.145.000 Citizens radio ......... 82 Y .
Picture tubes, total units 758,328 629,838 906,737 g'sa“.e' T ey 322 3;: 2:;
Picture tubes, value. ... $14,031,51 FREEEY e e
$14,0 9  $11,394,043  $16,123,625 s eI 2,696 2,666 2,185
Quarterly Figures ‘ EMPLOYMENT AND PAYRQL,LS -
INDUSTRIAL Latest Previous Year (Source: Bur. Labor Statistics) April '57 March ‘57 April ‘56
TUBE SALES Quarter Quarter Ago Prod. workers, comm. equip. 380,600-p 386,500-r 379,300
Av. wkly. earnings, comm. . . $79.19 -p 79.59 -r 75.33
(Source: NEMA) 1st '57 4th ‘56 1st ‘56 Av. wkly. earnings, radio. $76.61 -p 76.80 -r 72.00
Vacuum $11,224,707  $12,408,371  $8,754,054 Av. wkly. hours, comm.. . .. 40.2 -p 404 -r 40.5
Gas or vapor ........ $3,332,357  $3,223,612  $3,394,059 Av. wkly. hours, radio. .. .. 399 -p 40.0 40.0
Magnetrons and velocity
modulation tubes ...  $15,359,108 $15,890,681 $15,136,522 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,409,463  $1,242,745  $1,455,558 May ‘57 April ‘57 May ‘56
Transistors, Units ... ... 2,055,000 1,774,000 897,862
MILITARY PROCUREMENT STOCK PRICE AVERAGES
(Source: Defense Dept.) .. 1st 57 4th ‘56 1st '56 s p C M p May 57 o §
P A $69,381,000  $56,185,000 $40,490,000 ourc‘e. Standard and.Poo s) ay '5 April '57 May ‘56
Navy L $21,426,000 $34,210,000 $28,700,000 Rad_lo-tv & electronics . ... .. 51.69 50.48 60.43
Air Force .. ... ... ... $159,829,000 $145,962,000 $124,828,000 Radio broadgasters —.ie. g3, el 68.04 L
Total—Electronics ... ... $250,636,000 $236,357,000 $194,018,000 p—provisional r—revised nr—not reported

FIGURES OF THE YEAR

Television set production
Radio set production
Television set sales

Radio set sales (except auto)
Receiving tube sales
Cathode-ray tube sales

TOTALS FOR THE FIRST FIVE MONTHS 1956
1957 1956 Percent Change Total

2,178,361 2,862,177 —23.9
6,098,951 5585390 + 9.2

2,420,633 2,428,888 — 3
2,909,548 2,551,272 1414.0
185,847,000 188,619,000 — 1.5

3,710,646 4,376,142 —15.2

7,357,029
13,981,800
6,804,756
8,332,077
464,186,000

10,987,02

1
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RADIOMETRIC map of Cape Ann, campared with chart reproduction,

installed in Navy blimp (right) shows what results when . . .

(left) produced by experimental passive radar system

Passive Radar Technique Uses Microwaves

Operating technique similar
to infrared except system
detects microwave radiation

CHANCE downward deflection of an
antenna, during World War II
measurements of atmospheric ab-
sorption of K-band energy by a
group at MIT’s Radiation Labora-
tories, resulted in the discovery
that microwave energy is radiated
from the ground and its intensity
varies with the type of object.

Subsequent work by a group at
Air Force Cambridge Research
Center propagation laboratory has
lead to the development of a detec-
tion system using this phenomonon.
The system is based on radiometric
principles and is called passive
radar.

» How It Works—Microwave en-
ergy that the passive radar antenna
receives is a form of noise which
must be distinguished from the
noise generated in the receiver it-

ELECTRONICS — August 1, 1957

self. Basically, this is done by
alternately blocking and passing
the noise signal to the veceiver,
through use of a chopping wheel
in the input waveguide section,
amplifying this signal and phase
detecting it to null out the effects
of the receiver’s internally gener-
ated noise.

The resultant signal is integrated
in a low-pass filter and applied to
a strip recorder to drive the pen.
This produces an apparent tem-
perature profile of the objects
scanned. Frequencies used in tech-
nique were 1.25, 3.2 and 8 cm.

» Theory—Although the bulk of
energy radiated from earthly ob-
jects is in the infrared range, every
object whose temperature exceeds
absollte zero radiates electromag-
neti¢ energy throughout the spec-
trum. The system, a form of
microwave radiometry, uses the
black body (perfect radiator—per-
fect absorber) as a reference.

Frequently, a non-black body
temperature is given in terms of
an equivalent black body tempera-
ture. The equivalent temperature
is the product of its absolute tem-
perature and its emissivity which
is defined as the ratio of the ob-
ject’s radiation to that of an equiv-
alent black body at the same tem-
perature. Thus a body of water
whose absolute temperature is 400
K and whose microwave emissivity
is 55 percent will emit radiation
equivalent to a black body at 220 K.

A passive radar antenna aimed
at the water would not only pick
up this radiation but would also
seen energy reflected from sky radi-
ation.

» Detectability — Two objects at
the some temperature can be dis-
eriminated owing to their different
emissivities. For example, water
has an emissivity of 45 percent and
a reflectivity of 55 percent while
land runs approximately 90 and 10

7
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percent respectively.

Thus the energy radiated from
the ground is about 70 percent
greater than that radiated from
the water providing more than a
sufficient difference to discriminate
between the two.

Other factors affecting discrimi-
nation are: angle between antenna
beam and objects, antenna beam-
width and polarization and the re-
ceiver’s minimum detectable signal
level, which is primarily a function
of bandwidth in this application.

» Comparison — Present passive
radar techniques do not yield re-
sults that are comparable to infra-
red or radar. One advantage, how-
ever, is that the system does not
radiate, thus matching infrared in
its security from detection. Further
advantages accrue through its

being lighter, smaller and less com-
plex than active radars.

Passive radar resolution is in-
herently inferior to infrared owing
to its lower operating frequency,
however its ability to discriminate
between different types of targets
can be as good or better than either
infrared or active radar.

» Future — Early experimental
equipment used at the Air Force
Cambridge Research Center em-
ployed conventional radar receiver
components. Use of traveling-wave
tubes and new techniques to obtain
wideband receiver operation should
provide a significant improvement
in response time and ability to dis-
criminate to the point where such
systems might compete with pres-
ent infrared and radar surveillance
systems.

NEON sign, hooked to radar timer, lights up, driver slows down when . . .

Sign Flashes Speed Warning

Radar here,
computer in France
mark auto speed

ELECTRONICS keeps popping up in
the automotive world. Two recent
reports involve adaptations of old
standbys, computer and radar, in
speed checking.

» Speed warning—A radar timer
was hooked into a neon sign by
Motor Vehicle Research, Inc., of

8

New Hampshire. The sign says
“Slow Down You Are Speeding”
when a passing motorist exceeds a
set limit.

The only one in use is set up in
front of the Portsmouth, N. H., Air
Force Base. Officials report the
motorist takes his foot off the gas
9 out of 10 times. Houston police
are reported interested.

» Racing—Standings of the 50 en-
trants in the classic 24-hour Le

Mans race in France were reported
hourly from an IBM computing
center set up at the auto pits.

Use of the computer was in cal-
culating performance index, which
varies with size and motor of the
car as well as speed.

Computer input was punched
cards containing details on the
cars and timekeeper reports. Out-
put was an hourly stencil for of-
ficials and press.

New England
Outlook Bright

Electronics industry
sparks Yankee tradition of
developing new products

PLANT SPACE of New England’s
electronics industry increased about
23 percent between January 1953
and October 1955 and the section
has ambitious plans for future ex-
pansion. If the plans are carried
out, electronics firms will spend
$67 million for new plant and equip-
ment, expand manufacturing space
by 18 per cent and add about 8,000
workers in the next few years.

» Research and development ac-
tivities are playing an important
role in 'developing new products
and jobs in New England’s elec-
tronics industry. The number of
companies having research and de-
velopment programs expanded by
over 50 per cent between 1950 and
1954, and annual expenditures for
such activities advanced from $26
million to $42.6 million. Over half
the employees of New England
electronics concerns in 1955 were
working on products developed by
research within the past five years.
The Federal Reserve Bank of
Boston conducted its first study of
New England’s electronics indus-
try in 1953. That study disclosed
that employment in the industry
increased rapidly between Janmuary
1951 and January 1953 and de-
pended heavily on government con-
tracts. To ascertain current plans
of electronics manufacturers and
{Continued on page 10)
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\“ CROSS-SECTION OF A HUGE SELECTION!

Burnell has over 8,000 filte- designs in

HIDDEN TREASURE! TOP OF THE LADDER... stock, including subminiature filters for air-

... the engineering skill in every component Buriell products incorporate the highest craft and guided -missiles, communications

by Burnell. Burnell files contain thousands standards of engineering know-how and pre- filters for receivers, and side-band filters

of special designs in regular and subminia- cision manufacturing in toroids, filters and for carriers...in addition to an array of
ture filters. related networks. other new, specialized comporents.

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

WANT JAM ON IT? HOW ABOUT SOME ICING? LIKE THE GRAVY TOO?

Bufnell supplies the extras in service, Burnell prpvides_ the “top Iayer_" that mgkes Burnell success depends on meeting your
courtesy and sheer engineering value. Your all the difference. Your toroid and filter exact needs. If the toroidal component you
inquiries on toroids, fiiters and related net- problems are solved by the most advanced require is not already on our files, we will

works will be handled promptly. engineering in the field—by Burnell. make it to your exact specifications.

Bl

q| | ‘
BEFORE YOUR WIRES GET CROSSED...
...consult Burnell about your networks CREAM COSTS NO EXTRA

problems. Or write for technical information Depend on Burnell for toroids, filters and
and catalog, without cost or obligation, with releted networks whether you require
details on our toroidal components in reg- stardard components, or special, custom-
ular down to subminiature sizes. des gned equipment.

"You are cordially invited to visit us at booth number 3101 at the Wescon Show.”
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INDUSTRY REPORT — Continued

major developments since 1953, a
second survey of the electronics in-
dustry has been completed.

» Expansion Plans—Between Jan-
uary 1953 and October 1955, 115
electronics manufacturers spent
$48.5 million for new plant and
equipment in New England. Three-
quarters of this amount went for
new machinery and equipment.
Manufacturing floor space increased
from 10,086,771 square feet in Jan-
uary 1953 to 12,431,700 square feet
in October 1955,

Capital expenditures of elec-

tronics manufacturers located in
Boston area totaled nearly $28 mil-
lion during the 33-month period.
But only 21 per cent of this was
invested in plant facilities. In the
rest of New England the ratio was
32 per cent. Smaller manufacturers
generally increased their floor space
at a more rapid rate than concerns
with over 200 employees, although
the largest firms acccunted for the
bulk of new plant construction as
well as equipment expenditures.
Ninety-three of the 123 elec-
tronics manufacturers surveyed in
October 1955 said that they were

planning to expand in New Eng-
land. Only 13 manufacturers said
they were planning to expand their
manufacturing facilities outside
New England.

» Encouraging Growth — Steps
suggested most frequently to en-
courage the growth of the elec-
tronies industry in New England
involve improved tax treatment,
better financing, expanded educa-
tional facilities for training engi-
neers and technicians, and indus-
trial development activities to
promote New England.

Spacistor Promises 10,000-mc Amplification

New four-lead semiconductor
looks better than tubes and
transistors, works up to 500 C

TINY AS the head of a pin is Ray-
theon’s breakthrough in semicon-
ductor amplifiers, operating on a
wholly new principle which com-
bines many of the best properties
of vacuum tubes and transistors.
Utilization of the high field strength
at a reverse-biased junction gives
acceleration of charge carriers so

their transit time is greatly re-
duced, leading the way to reliable
amplification at frequencies up to
10,000 mec.

» Temperature Limits — When
made from germanium or silicon,
spacistors have the same 200 C
temperature limit as present tran-
sistors. An important advantage of
the new device is its independence
of charge-carrier lifetime, making
it feasible to use other semiconduc-
tor materials. With silicon carbide,

TEAMWORK of these three men resulted in the spacistor, being held by Hermann
Statz before Robert Pucel (center) and Conrad Lanza

10

PINHEAD and transistor base show size
of experimental spacistor assembly. Thin
leads are modulator and injector

for example, it should be possible
to operate at up to 500 C, to meet
requirements for missiles and air-
craft of the futurve.

» Construction—The end of a pel-
let of semiconductor material is
soldered to the collector lead. A
base connection is made to the
other end of the pellet.

In an intermediate space-charge
region on the pellet are mounted
a tungsten-wire pressure contact

serving as injector and a gold-wire
(Continued on page 12}
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surface barrier transistors from SPRAGUE
=

2N344/$B|Oi
for Medium Gain
Amplifiers
Min. | Typ. | Max.
hfe 1| 23| 83

fmox| 30| 45 |

2N346/SB103
for High Frequency
Oscillators

Min. |Typ. |Mox.

hte 1@ sl =

fmox| 60| 90| =

2N345/SB102
for High Gain
Amplifiers

Min. | Typ. |Max.

hte 25| 40|110

fmox| 30 | .45 -

actual
size

2N240/SB5122
for Computer
Switching
Min. Max.

hte 16 =

fmox | 30 —_

1, | — | 80

IN VOLUME PRODUCTION %&0‘/
| —

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

5
g et Sremarei 7
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The four transistor types shown are the most popu-
lar. Orders for these units are shipped promptly.
What’s more, surface barrier transistors are reason-
ably priced. High quality and excellent electrical
characteristics make them an economical solution
to many difficult circuit requirements.

Sprague surface barrier transistors are fully li-
censed under Philco patents. All Sprague and Philco
transistors having the same type number are manu-
factured to the same specifications and are fully
interchangeable. You have two sources of supply
when you use surface barrier transistors!

M L { WRITE FOR COMPLETE ENGINEERING DATA SHEETS ON THE TYPES IN WHICH
YOU ARE INTERESTED. ADDRESS REQUEST TO THE TECHNICAL LITERATURE
SECTION, SPRAGUE ELECTRIC CO., 35 MARSHALL ST., NORTH ADAMS, MASS.

TRANSISTORS + RESISTORS ¢« MAGNETIC COMPONENTS
CAPACITORS ¢« INTERFERENCE FILTERS « PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE « PRINTED CIRCUITS
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alloyed contact containing p-type
doping material to serve as modu-
lator. The injector and modulator
are input leads, while base and col-
lector provide the output.

» How It Works—Three d-c volt-
age sources make the injector,
modulator and collector all positive
with respect to the base. The in-
put signal is applied in series with
the modulator bias battery, and the
corresponding amplified output
signal is obtained across the load
in series with the collector battery.
At low frequencies, the resulting
power gain is over 70 db. Voltage
gains of 3,000 have already been
achieved with the present input im-
pedance of 30 megohms.

» Status—Though still in the re-
search stage, the new spacistor
shows great promise for important
airborne and portable application
where both tubes and transistors
are today inadequate. For com-
munication systems in the range
from 1,000 mc to 10,000 mec it ap-
pears particularly attractive, be-
cause of its excellent frequency re-
sponse combined with the small size
and low power drain of transistors.
Theoretical life is unlimited, both
input and output impedances are
very high, and multiple-stage cir-
cuitry is as simple as for vacuum
tubes.

Hotels Are Big
Market For Gear

Fifty-million dollars
spent last year
on electronic systems

PUTTING electronies into a hotel
having more than 1,000 rooms costs
the owner $300,000 to $500,000.
This estimate includes items like tv
and radio sets, public address sys-
tems, heating and air-conditioning
controls, closed-circuit tv.

There are about 100 U. S. hotels
with more than 1,000 rooms. Only
a handful have been built in the
past few years.

» Market—There are 14,000 hotels
with less than 1,000 rooms in the

12

Business Briefs

» Purchase of Fairchild Engine & Airplane’'s Elec-
trotechnics division by Mid-Continent Manufactur-
ing’s Datran Electronics division announced

» Merger plans of P. R. Mallory of Indianapolis and
Radio Materials of Chicago disclosed. Stockholders
of the Chicago concern are to receive 176,488 shares
of Mallory common stock for their Radio Material
shares: Mallory common closed at 46} on date of
announcement. At that price the Mallory stock pay-
ment would be worth $8.2 million

» Stockholders of Thompson Products meeting this
month to vote on proposal to issue $20 million in con-
vertible subordinated debentures. Proceeds will be
used to provide additional working capital and to
enable company to take advantage of growth oppor-
tunities

» Private placement of 100,000 shares of common
stock of Consolidated Electrodynamics through Blyth
& Co. recently announced. The $4.3 million realized
from the placement will provide working -capital
needed for company growth

» Jointly-owned affiliate formed by Amphenol Elec-
tronics of Chicago and Gas Purification and Chemical
Co., Ltd. of Great Britain. The new company, Am-
phenol Great Britain Ltd., will manufacture and sell
Amphenol products under an exclusive license in the
United Kingdom and Commonwealth nations. Gas
Purification and Chemical is an investment company
with 17 subsidiary companies intimately connected
with the English electronics industry

» Merger agreement concluded between Digitronics
Corp. and Key Electric Corp., both of Long Island,
N. Y. Digitronics Class A stock will be exchanged
for all outstanding stock of Key Electric

U. S., according to the American
Hotel Association Red Book direc-
tor. These contain some 1.4 million
rooms, represent a fat market for
things like tv sets and electronic
controls.

In 1952, 40 percent of guest
rooms in U.S. hotels had tv sets
an AHA survey showed. Twenty-
four percent of public areas (lob-
bies, cocktail lounges) had sets.
Although unwilling to estimate
present degree of saturation, AHA
notes that in past year rate of in-
stalling tv sets has increased
sharply.

» Service—In some hotels guests

can register from their cars, deal-
ing with clerks over closed-circuit
tv. Electronically controlled eleva-
tors speed guests to rooms. Maids
are routed to rooms when check-
outs are reported via special inter-
com circuits.

Heating, air conditioning, ven-
tilation is becoming electronically
controlled. Minneapolis-Honeywell
expects to sell $5-million worth of
this equipment annually in ten
vears,

Hotels spent $50 million in 1956
for electronic gear, its installation
and maintenance, guesses Eli M.

{Continued on page 14)
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Try
SENDUST CORES

in these typical
applications

® Cores for loading coils
® Cores for filter coils

¢ Transformer cores for
voice and carrier
frequencies

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

ADDRESS DEPT. E-78
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SENDUST POWDER CORES

They use NON-STRATEGIC MATERIALS

...you can avoid alloy shortages

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

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

cores is lower than that of Mo-Permalloy
powder cores, but the hysteresis loss of
SENDUST cores is substantially highet, and
they also have higher values of electrical
resistivity. In other characteristics of powder
cotes, the two types are somewhat similar,
but SENDUST cores contain no Scarce or
strategic materials and can offer a core Source
in times of alloy shortage.

Sample SENDUST cores as well as pro-
duction quantities are available from stock.
For more detailed information, send for sechnical
data sheert SDC-110,

WSW 6320

Eem————

T Amow Fxoneerie Cowpany

_I['--E' b e R District Sales OfFices: el
[ & o ot Bostan: 200 Berkeley St. Los Angeles: 3450 Wilshire Blvd.

i =  NewYok: 35C Fifth Ave. Washington, D.C.: 1001-15th St., NW._
M= = = Ao S SN e N .

~ Main Office & Plant: Marengo, lllinois
Repath Pacfic Divisian Parr: 641 East 615t Street, Los Angeles, Calif.

Circle 58 Readers Service Card
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Lurie, president of American Com-
munications Corp. He sees 25-per-
cent increase in 1957.

Microwave Energy
Freeze-Dries Food
Dried foodstuffs

can be stored indefinitely
without refrigeration

NEW TECHNIQUES for preserving
food without refrigeration uses mi-
crowave energy for freeze-drying

perishables. Process, still in labora-
tory stages, was announced to food
technologists by Raytheon’s food
laboratory.

Foodstuffs are held in vacuum at
below-freezing temperatures while
microwave energy is- applied. As
food dries, energy bypasses dried
portions, follow receding ice vol-
ume to center of food.

» Advantages — Process requires
only 6 hours; conventional proce-
dures take 24-36 hours. Dried prod-
ucts can be held indefinitely at
room temperatures. Conventional
methods use heat, run risk of dam-
aging food as dried outer parts,

acting as insulator, force drving
temperature up.

» Flavor — Nutrients are safe-
guarded in the microwave process
and there is no significant altera-
tion in flavor. Dried foodstuffs can

"be restored to original freshness by

being immersed in water, which is
soaked up like a blotter.

» Applications — Army and Navy
are the most likely users of foods
prepared this way, since its volume
is strikingly reduced( three-quar-
ters of a steak is water) and
refrigeration unnecessary. Hospi-
tals may use dried body tissue.

THREE views of missile show antenna types used on beam-rider as . . .

Navy Unveils Operational Version of Talos Missile

Electronics involved still
kept under wraps at military
electronics conference

PRODUCTION of the Talos missile,
shown publicly for the first time at
the national military electronics
conference, is proceeding under a
$27-million contract received by
Bendix Aviation early this year.
Estimates of electronics share in
this project were unavailable for
security reasons.

Close inspection of the device
however gives some idea of the
type of electronics employed.

» Front-end—Nose of the missile
contains eight flush-mounted strip
antennas and four probe-type units
as shown in the photographs. Fifth
probe may possibly be used to sense
yaw or angle-of-attack.

14

The missile switches to a homing
system during the final phases of
attack, thus it seems reasonable
that one set of antennas guides the
missile up the ground-based radar
beam until switch-over when the
other set takes over for the final
attack.

» Packaging—Missile’s flight-sus-
taining power is obtained by ramjet
principle requiring hollow construe-
tion (center photo). All electronic
equipment must therefor be housed
in an annular ring about 4-inches
thick. Packaging and temperature
requirements for components would
appear to be more stringent owing
to their inclusion in the shell of
such a stovepipe.

» Reliability—In a talk to the IRE
members, Lt. Gen. C. S. Irvine,
USAF, pointed out that during the

www americanradiohistorv com

next ten years speeds of Mach 10
and altitudes far exceeding any-
thing now known will require elec-
tronic devices that are absolutely
reliable.

To achieve this end a concerted
effort on the part of the entire elec-
tronies industry now to improve
the reliability of present-day mis-
siles as well as manned aircraft.

VHF Controls
Power Plants

VHF RADIO SIGNALS are now being
used to control automatically two
hydroelectric generating plants.
This is part of an experiment to

(Continued on page 16)
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semiconductor
production
equipment?

CRYSTAL GROWING MACHINE #2901
FOR GERMANIUM AND S[LICON CRYSTALS
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3 GLASS DIODZ PRODUCTION OPERATIONS
_°  PERFORMED BY KAHLE MACHINERY:
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MACHINE DESIGN,

DEVELOPMENT AND FABRICATION
SERVICES

ARE THE NO-RISK ANSWER
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When you work with Kahle, the end result is
assured . . . because all Kahle Machines are tested
under your actual production conditions before
shipment. In addition each machine is the result of
Kabhle's continuous experience which dates back
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to the days of the old carbon lamp. .. 'angrqmp

CUTTING

But Kahle is modern, too . . . having already
manufactured machines for every semiconductor
production process. Their outstanding production
records achieved for leading companies are
available for your inspection.

Economy is another mark of a Kahle machine . . .
hundreds of standard models can help solve your
problems . . . when required, a special design

is quickly and effectively created.

Relieve your engineering staff . assign the design,
development and fabrication of production machinery
and equipment to Kahle.

For an individual analysis of your problem,

write outlining details.

[
i AHLE ENGINEERING COMPANY
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GENERAL OFFICES: PLANTS: 3
1357 SEVENTH STREET SEVENTH STREET, NORTH BERGEN, N. J. é
NORTH BERGEN, N. J. HUDSON AVE., UNION CITY, N. J.

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS
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see if standard f-m equipment de-
signs will transmit reliably enough
for automatic control.

Nova Scotia Light and Power
has nine plants, six of which are
operated automatically from one
control center. They are close
enough to control point to be con-
nected by land lines. The seventh
will be hooked on shortly.

The remaining two, Nictaux and
Paradise, are so distant that the
cost of land lines would be exces-
sive. Since only a small number
of channels is needed, multichannel
microwave was discounted as being
wasteful and expensive.

Radio was tried using vhf. Major
change required was switching
from tone to d-c¢ keying. During
the past year the new technique
had its bugs worked out. For ex-
ample, a separate power supply was
added so that the receiver would
operate during transmissions. The
operation is now rated a success.
Other Canadian power firms have
expressed interest.

There is one drawback to similar
operations in the U.S. The part of
the spectrum used is in the 152-
174 mc band. This is reserved for
mobile systems in the U.S.

Military Electronics

» Mobile combat computer for solving military prob-
lems ranging from battle strategy and tactics to
logistics is being developed by Sylvania under $1-
million plus Army contract.

MOBIDIC (mobile digital computer) will fit into
28-ft. air-conditioned trailer. Special uses are combat
surveillance, scientific or analytic computation, air
traffic control and artillery target assignment.

> High-intensity noise-system, developed by RCA.
permits quick, economical pre-flight laboratory tests of
electronic components and assemblies used in jet air-
craft and guided missiles. Equipment simulates in-
flight noises up to 145 db, minimizes costly operation
of jet engines to perform environmental component
testing.

» High-speed TRANSAC C-1,100, Philco’s new Tran-
sistor Automatic Computor, will go into one of Navy's
jet fighters. Occupying less than four cu ft, TRAN-
SAC handles computational problems encountered in
flight.

» Transistorized intercommunications system (ICS)
first installed in Douglas’ A3D Skywarrior over a year
ago, will be adapted to all versions of the A3D and

the AD-5Q.

» New series of electronic data processing machines
will go into operation at Hill AFB, Utah this fall.

Computers Get Smarter, Study Semantics

Cal Tech man teaches one how
to translate; another is ready
to control plant processes

App two more items to computer
files. From California come reports
of an idomatic translator and a
transistorized process control com-
puter for industry.

» Linguist—At a press show ar-
ranged by ElectroData, a Cal Tech
technician showed how to turn an
ordinary $250,000 computer sys-
tem into a linquist.

Peter Toma made a Datatron
translate excerpts from Russian,
French, German and Spanish into
English. The computer gagged a
bit on German sentence structure
but otherwise did fine.

» Semantics — Toma’s system as-
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PUNCHED paper tape feeds computer
that translates Russian, French, Ger-
man and Spanish into English.

signs semantic codes to sentence
units. It is intended to interpret
idiomatic meaning rather than give
word-for-word translations.

Special 500-word dictionaries are
coded on paper tape then fed into
the computer’s memory. Items to
be translated are coded and com-
pared with the dictionary.

» Future—In time, Toma hopes to
store complete languages in high-
capacity magnetic tape memory
files. He figures there are no more
than two million sentence units in
most languages.

» Processing — A new transistor-
ized digital computer made by
Ramo-Wooldridge is designed for
process control in such industries
as oil, chemicals, metals and paper,
it can also handle scientific com-

(Continued on page 20)

August 1, 1957 — ELECTRONICS



A Big Eittle Dyilser

Lowr(;‘o‘s‘t Small Size General Ease of Operation

Wide Range, ‘both in Pulse Width and Repetition Rate

SRR

Good Pulse Shape even al shorl pulse durations
Hard:Tube rather than Gas-Tube operation makes
high repelition rates possible — permits bright
and easily discernable oscilloscope traces al fast sweep speeds
Buzll-m T ime Delay allows the leading edges of pulses
e lo be visible on most osczlloscopes

to form an economical generalor of composile signals

. . These are but a few of the outstanding features built into the General
Radio Unit Pulser to make it one of the most versatile pulse generators avail-
able today. In short, the Pulser has been designed to meet the need for a low-
cost, general-purpose instrument of laboratory-quality.

Typical of Pulser users is Richard D. Brew and Company, Inc., Concord,
New Hampshire, manufacturer of ultrasonic, lumped-constant and distributed-
constant delay lines. They use the Pulser both in development and production
testing. The varied requirements of these measurements call for flexible test
equipment, and Brew, like many others, has discovered that the Unit Pulser’s
built-in features give “‘built-in versatility”” at no extra cost.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A.
Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 1000 N. Seward St. LOS ANGELES 38

8055 13th St. Silver Spring, Md. WASHINGTON, D, C.
1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO

I

& - waww americanradiohistor? com

1150 York Road, Abington, Pa. PHILADELPHIA
6605 W. North Ave., Oak Park, ll. CHICAGO

Repetition Rate: 30 and 60 cycles; 100¢ to 100kc in
X1,%2, and X5 steps; 15¢ to L00-ke continuous with
external drive (25v rms is sufficient for locking)

Pulse Duration: 0.2 xsec to 60,000 psec

Pulse $hape: Positive and negative pulses available;
rise time 0.05 usec, fall time 0.15 wsec; pulse top is
flat to within 5% of maximum amplitude; overshoot
is adjustable

Amplitude: Continuously variable; 20 volts maximum
open circuit for either polarity; negative pulse of
50 volts if positive terminal is grounded

Output Impedance: 200 ohms, positive pulses; 1500
ohms, negative pulses

Price: 1217-A Unit Pulser, $235
1203-B Unit Power Supply, $40

Type 1219-A Unit Pulse Amplifier, $200: Provides a
maximum of 55 watts peak power at a wide range of
impedances; current pulses up to 600 ma, and voltage
pulses in excess of 250 volts at pulse durations as small
as 0.1 wsec and repetition frequencies up to 2 Mc.

Write for the Pulse Equipment Bulletin for full information.

All G-R Products
are now covered by a

2 - Year Warranty




NEWin the JETEC 30 package

PNP
Fusion-Alloy

GERMANIUM
TRANSISTORS

0.200" pin circle diameter
Designed for printed circuits and automation
—65°C to +85°C junction operating range

Extreme reliability due to Raytheon’'s fusion-alloy process

NEW RAYTHEON TRANSISTORS FOR COMPUTER SERVICE

e

o Grounded Emitter Switching Data at I, = 50mA

Type o faco h_'f' tie, Ip, “on” Rise Storage Fall

- AP b omA and “off" Time Time Time
Volts Mc ) mA us us s
2N42s —-20 4 30 18 5.0 0.5 0.25 0.3
2N4a26 —18 6 40 24 33 0.5 0.25 0.3
2N427 -15 11 55 30 2.5 0.4 0.25 0.3
2NA428 =12 17 80 40 17 0.1 0.25 0.3

For above four types ...Ic = —400mA max.; Zsat = 1.5 ohms for I¢ of 100 mA

RAYTHEON TRANSISTORS FOR SPECIAL PURPOSE RF SERVICE

v, L Beta Power Extrinsic
Type Replaces CO) faco C Gain Base

max; max; y e | 1Mc at2Mc | Resistance

Volts mA Mc upf db ohms
2N416 |2N113/CKT61 —10 —200 10 12 45 10 18 60
2N417 |IN114/CKT62 -10 —200 20 12 75 20 25 75

RAYTHEON TRANSISTORS FOR PORTABLE RADIOS

|

- Power
Circuit Vee f Conv.
Type Replaces Usage e faco Ce (jaslsnKat Gain » \
Volts Mc uuf db - db \
2N413 IN111/CKI58 Oscillator —15 3 12 av. = i * a2
2N413A 2N111A /CKT59A IF Ampl. —15 3 12 =2 32 == A
2N414 2N112/CKT60 Converter —15 5 12 av. — 26 b ! | i
2N414A | 2N112A/CKT60A IF Ampl. —15 § 12 =2 35 - i |
2N415 2N211/CKT66 Converter —10 10 12 av. — 30 v b }
2N415A | 2M2T1A /CKTE6A IF Ampl. —10 10 12 =2 39 — S
i3 i
For above six types ... [ = —200mA max. “A” types are for IF amplifiers with fixed neutralization ' !

Dissipation Coefficient = 0.4°C/mw (free air)

e el Sipes Gl 3 Collector Cut-off Current = 1.0 uA at —20V.

Actual Size

_—
. NEWTON, MASS.. 55 Chapel St. »  Blgelow 4.7500
NEW YORK: 589 Fifth Ave, . PLlaza 9-3900
GHICABD: 9501 Grand Ave., Franklin Park « TUxedo 9-5400
LOS ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221

SEMICONDUCTOR DIVISION

Silicon and Germanium Diodes and Transistors « Silicon Rectifiers

Visit Raytheon Booths 2921-22, WESCON, San Francisco, August 20-23
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 SEMICONDUCTOR DIODES
and RECTIFIERS

b

3
\ \ | A
¢ D o T e
2 =~ / /
%4 “'5.,3 Ali illustrations are
ES a % C D E actual size
DIFFUSED JUNCTION SILICON RECTIFIERS \
A : STUD TYPE B WIRE-IN TYPE
Average Reverse Average Reverse Average Reverse
Type lrrveearl;e Rectified Current Type “:’e:r‘;e Rectified Current Type Irrve:r:e Rectified Current
Current (max.) at PIV Y Current {max.) at PIV Current {max.) at PIV
Volts Amps. (150°C) nA Volts Amps. (135°C) uhA Volts Amps. (150°C) .
CK346 100 1.0 2 1N253 95; 1.0 10 1N537 100 0.25 2
CK847 200 1.0 2 1N254 190 04 10 1N538 200 0.25 2
CKe48 300 1.0 @ 1N255 380 0.4 10 1N539 300 0.25 2
CK849 400 1.0 2 1N256 570 0.2 20 TN540 400 0.25 2
CK850 500 1.0 2 CKB44 500 0.25 2
CKe51 600 1.0 2 CKB4S 600 0.25 2
SILICON POWER RECTIFIERS BONDED SILICON DIODES
[ D
Average Reverse ‘
Type lrﬁ/e:rl;e Rectified Current
Current (max.) at PIV Peak Forward Average Reverse
Volts Amps. (125°C*) mAdc Fo, = Curreat Rectified ot
CKTT4 25 5 5 LA NVETSE | (minyat+1v| Current
CK77s 60 5) 5 Volts mAdc mAdc (25°C wA at Vv
CK775-1 125 5 5
CK778 200 5 5 1N300 15 15 65 0.001 10
CK777 325 5 5
*Case Temperature 1N300A 15 30 80 0.001 18
A ) 1N432 40 10 55 0.005 10
GOLD BONDED GERMANIUM DIODES IN432A 40 2 7 0.005 10
o IN301 70 5 45 0.05 50 s
Type Peak Recingd Cotrent :
yp
Inverse : GUfeent o — oV 1N301A 70 18 65 0.05 50
Volts max.) mAdc #A
TN305 60 125 2 1N460 90 5 45 0.1 75,
1N306 15 150 & 1N460A 90 15 60 0.1 75
1N307 125 50 5
1N303 125 3 40 0.1 100
GENERAL PURPOSE GERMANIUM DIODES 1N303A 125 12 55 0.1 100
E 1N433 145 40 0.1 125
Average
Peak e Reverse 0
Type lineee %%crt:gr?{j Clitent IN433A 145 10 5 0.1 125
Volts (max.) mAdc pA _at Vv 1N434 180 2 35 0.1 150
1N66 60 50 800 —50
N6 20 35 50 50 1N434A 180 7 45 0.1 150
IN68 100 35 625 —100 1N302 225 1 30 0.2 200
1N294 60 50 800 —50
1N297 80 35 100 —50 1N3024 225 5 40 0.2 200
L L 2 2500 cK8E3 | 300 1 20 03 | 275
VHF and UHF
1N295 40 35 200 =110, CKB63A 300 3 30 0.3 275
CKT1S I 40 35
SEMICONDUCTOR DIVISION | o™ wnmre o sl
NEW YORK: 589 Fifth Ave. . Plaza 9~3900[

Silicon and Germanium Diodes and Transistors « Silicon Rectifiers

GHICABO: 9501 Grand Ave., Frankiin Park « TUxedo 9-5400’\
LOS ANBELES: 5236 Santa Monica Bivd. « KOrmandy 5-4221

Visit Raytheon Booths 2921-22, WESCON, San Francisco, August 20-23
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INDUSTRY REPORT— Continuved

putation and data logging.

It will automatically read process
instruments, compute relationship
of readings to process objectives,
compute-control actions needed and
activate process mechanisms or ad-
just control loops.

The computer, called the RW-
300, is comparatively small, 55 by
28 by 36 inches and weighs 400
pounds.

» New phase — Ramo-Wooldridge
people have been predicting for
some time that computers are ready
to move into a new phase of de-
velopment. Most computers oper-
ate on descriptions without taking
part in the processes described. In-
dustry, they believe, needs take-part
computers akin to those in auto-
matic aircraft navigation and
weapons control systems.

O‘—'!ﬁ
»

OPERATOR at console records four test readings for each of 800 tubes, transistors
or crystal diodes as . . .

Rack Cuts Test Time Qne-Third

EXPERIMENTAL electronic compo-
nents are being tested at ARDC’s
Wright Air Development Center
more accurately, with less person-
nel and in one-third the time by
using an automatic testing device
developed by Systems Development,
Incorporated.

» Testing — Electron tubes, tran-
sistors and semi-conductors are
placed into any of the automatic
life test and data recording rack’s
800 sockets. Four test points are
provided for each socket. Tests,
lasting as long as 1,000 hours, are
then conducted without further at-
tention by the operator. Results are
recorded by electric typewriter.

20

When set on automatie, the con-
trol console gives accurate readings
on all 800 specimens at the rate
of less than 10 seconds per spec-
imen. When the set is switched
to manual operation a reading
can be taken on a particular
specimen.

Special environmental chambers
for heat, vibration and altitude
tests are currently being installed.
Components will be placed in these
chambers with lead wires connected
to sockets in the automatic test
specimen racks.

Complete environmental and age
testing of components will then be
possible without removing them
from fixtures.

www americanradiohistorv com

Bank Teller-Vision
Hastens Service

Closed-circuit tv camera, installed in the
bookkeeping department of the Bank
of Belmont, North Carolina, links the
main building with its new Glenway
drive-in branch, located 100 feet away.
As shown above, requested information
from the files is placed under the cam
era for transmission to RCA portable re-
ceiver in branch

Hawaii Cable
Ready This Fall

36-circuit, $37-million project
will provide operator dialing
to phones on Oahu and mainland

FIRST undersea telephone link be-
tween Hawaii and the West. Coast
will go into operation in the fall
after laying of two 2,400-mile ca-
bles. The $37-million project will
provide for operator dialing of calls
over 36 voice circuits.

» New cable, which will connect
Point Arena, Calif. and Hanauma
Bay, Oahu, is 85 percent owned by
the AT&T Long Lines Department
and 15 percent owned by the
Hawaiian Telephone Co. It will
provide three times the capacity of
the 14 existing radiotelephone cir-
cuits which are subject to atmos-

pheric disturbances and fading.
Each of the twin cables contains
57 amplifiers spaced about 43 mi
apart. The amplifiers have a life
{Continued on page 22)
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Barry’s New “Lo” Mount
Meets MIL-C-172B at low cost

- with this extra

vibration isolation that adds

reliability to your design.

We designed for lower cost —
and developed a better mount for
MIL-C-172B. Even at 10° inclina-
tion, the new Model L44 Mount
performs effectively. And its other
characteristics, too, far exceed re-
quirements of MIL-C-172B.

The basically simple and versatile
construction of this new isolator lets
us match characteristics to your
specification. Your design now gains
added reliability with a mount that
more than satisfies MIL-C-172B —
and at low cost.

Extra-low transmissibility
and low natural frequency

T

ggz }Tran'smv ibility for MIL-size-1 Barry _|
1 g 10" Mount, L44-BA-3 under 6-ib. load,
= excited at 60 mils input normal to
1.”;;1;‘\ — & mounting plane of base-mounted—o1
\ 2 | equipment.
K | |
) \- —_—f

&) |
2
! \[\ 7 ALLOWED UNDER MIL-C-172B

TRANSHISSIBILITY

- operaled_ horizontally sw— ————
i S NNt 10"l
1} g ,4_‘,_\\\_;\A7I_
/ N
osl» | 3 f‘ =
DZ_i e Jf_'
01 | S -, e l g
510 20 —5
FREQUENCY
This low transmissibility — be-

low 2 at resonance in all load ranges
— is a major advantage of the Mod-
el L44 isolator. It accommodates
high-amplitude inputs, even at reso-
nance, without snubbing. Typical
isolation at 10° inclination is also
shown above.

Very low rocking modes

In base-mounted systems, trans-
missibility of rocking modes under
horizontal vibration is reduced to
the point where they are indiscern-
ible. This is due to the combination

CONTROLS

INCORPORATED

707 PLEASANT STREET,
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- Core — aluminum
Snubber — GRS

Auxiliary load & damping spring
- stainless steel

P Damper — Barry “K" compound
)/ Damper spring — stainless steel
743 Load-carrying spring

— stainless steel

J} See how this new damping system

helps your design.

MiL-size 1 “Lo’ Mount shown 1% times actual size

of inherently low ratio of horizontal-

to-vertical stiffness plus horizontal

self-centering friction damping.
For center-of-gravity designs
Independent horizontal damping

makes the “Lo” mount especially
suited for installation in the plane

Transmissibility for MIL-size-1 Barey I

“L0" Mount, 144-BA-3 under 12-1b.load.
| center-of-gravity mounted and excited
along short axis. |

N
=5 7\\,\* ) .
= \ )
E 2. ALLOWED UNDER MIL-C-172B
a \ ™ ey h i
=2 F Ny
:%’ $ Input-20 mils ‘h\\ 1
|

5 10 0 0 10 50
FREQUENCY
of center-of-gravity of the equip-
ment. The natural frequency of the
system shown above is below 5 cps.

WESTERN DIV. BURBANK, CAL.

BAMOUNT
o — |

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

WATERTOWN 72, MASSACHUSETTS

Circle 62 Readers Service Card

Controllable characteristics

These exceptional characteristics
result from the unique Barry spring
and friction-damping design pic-
tured above. And these character-
istics can be controlled to give high
performance with a wide variety of
equipment. Horizontal and vertical
damping can be controlled inde-
pendently. Special versions of the
“Lo” mount will control transmis-
sibility at resonance for a given
input . . . or handle very high-ampli-
tude inputs at resonance without
snubbing.

Physical characteristics

The L44 Mount is dimensionally
interchangeable with MIL size 1
isolators. It is available in 7 load
ranges from 0.25 to 10 pounds per
mount in long- and short-core mod-
els. It meets all environmental as
well as vibration requirements of
Procedure I, MIL-E-5272A. Tem-
perature range is —85F to 250F.
Weight is 1%2 ounces per mount.

SEE IT AT WESCON

The new Barry “Lo” Mount will
be on display at Wescon, with en-
gineers on hand to tell how you can
use it in your design.

Write today for Data Sheet 57-05.
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INDUSTRY REPORT— Continued

expectancy of 20 years and use
three vacuum tubes plus 60 other
components. They were manufac-
tured at the Hillside, N. J. plant
of Western Electric.

> Teletvpewriter and radio broad-
cast transmission will also be pro-
vided over the new cable system,
which is similar in design and con-
struction to the 2,250-mi Atlantic
cable system and the 900-mi Port
Angeles, Wash. to Ketchikan,
Alaska cables. The Hawaiian ca-
ble will be in deeper water, striking
a depth of thre miles at one
point.

» An operator in Honolulu will be
able to dial a number in any one
of about 6,500 mainland communi-
ties. Similarly, operators in hun-
dreds of mainland cities can dial
any subscriber on Oahu, where 95
percent of Hawaii’s telephones are
located.

About 2,500 volts are required
from each end to operate the
system.

FCC Actions

> Gets a new commissioner. Upon retirement of
chairman George C. McConnaughey, John C. Doerfer
succeeded to chairmanship and new commissioner
Frederick W. Ford was added. Ford was chief of FCC
Broadcast Bureau’s hearings division

» Ceases to issue more f-m broadcast simplexing
authorizations. F-m stations presently engaged in
functional music operations on a simplex basis are
given six months to switch to multiplex

» Sets up two committees to prepare United States
proposals for revision of International Telegraph Reg-
ulations. Revisions are among the things to be dis-
cussed at the Administrative International Telegraph
Conference in its fall meeting in Geneva, Switzerland

» Schedules RETMA witness W. R. G. Baker as last
man to testify in hearings concerning frequencies
above 890 mc. Baker will present association’s views
in September after Commission’s recess

» Grants authority to the Grace Immanuel Baptist
Church, Detroit, Mich., to transmit religious programs
from Detroit for broadcast by station CKLW, Wind-

sor, Ontario, Canada

- &

ONE of the forty-six men assigned to a special State Police unit along the Indiana

Toll Road works to keep the highways safe as . . .

High-Band Mobile Patrols Turnpikes

Police-maintenance
microwave-vhf hookups
provide quick control

EFFECTIVE communications are pro-
vided for law enforcement officers

22

and maintenance crews by a com-
munication system in operation
along the Indiana Northern East-
West Toll Road. Extending in
both directions from a control
center near South Bend, the com-

wwWw americanradiohistorv. com

bination microwave-vhf system
provides complete integration of
mobile radio units, telephones and
teletypewriters located at various
points of the road from one end to
the other.

» Network—The svstem was engi-
neered by General Electric at a
cost of a half-million dollars. In
all, the system provides seven
microwave stations, 10 vhf base
stations, a dozen fixed station
units for toll plazas and 65 mobile
radios for use in police cars,
maintenance vehicles, tow trucks
and snow-removal units.

Engineers who designed the sys-
tem say the police-maintenance
microwave hookup is 110 miles
long, providing instantaneous
communication along all 157 miles
of the twin-lane highway.

Each interchange in the system
is equipped with a vhf base sta-
tion for quick communication to
five major maintenance buildings
housing offices, police personnel,
maintenance trucks and road ma-
chinery. All five maintenance

(Continued on page 24)
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7" long

- |
-1 Actual Size

LONGEST
PRECISION MOLDED
CONNECTOR KNOWN

y new!...printed circuit

Comiantal

EXTRA e |
LONG b

<4—

ONE PIECE
i GLASS REINFORCED
ALKYD MOLDING

CREEPAGE
PATH

EXCLUSIVE
DESIGN
"BELLOWS"
CONTACTS

Py

SPRING TEMPER
PHOSPHOR BRONZE
GOLD PLATED
CONTACTS

ANGDIZED
ALUMINUM

SHIELD FOR

HEAT DISSIPATION

"Pat. Pending
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SERIES 600-78
Printed Circuit Connector
with board inserted

you're
always
sure
with

ovunecton

designed for use in one of

the country’s largest military

data processing systems

Again, Continental Connector proves’its reli-
ability and engineering know-how with this
remarkable new printed circuit connector.
Overall length is actually 927%5". . . the long-
est, single piece precision molded connector
known!

Standard molding compound is high impact
reinforced glass Alkyd (other molding mate-
rials available on request). 34 contacts have
.250” spacing including heavy barriers for
extra protection and long creepage path.
Patented “Bellows Action” contacts are con-
servatively rated to accept printed circuit
board thickness of .054 to .072”, while main-
taining low contact resistance and positive
spring action grip over entire printed cireuit
contact area. Maximum board length is 8% .
Self-alignment of “Bellows’”’ Contacts™ allows
for any residual warpage of printed cireuit
board. An anodized aluminum shield for dis-
sipating heat is available as an optional
accessory when required (see illustration).
Our engineering staff is available for devel-
oping other unique design printed circuit con-
nectors that may solve your special connector
problems. For complete technical specifica-
tions, write to Electronic Sales Division,
DeJUR-Amsco Corporation, 45-01 Northern
Boulevard, Long Island City 1, New York.

VISIT US AT WESCON SHOW BOOTH 1017

-~/

progress in

SIGHT

electronic

‘SouND
»

components . ...
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INDUSTRY REPORT~ Continued

buildings have two identical vhf
circuits, one for patrol use and
the other for maintenance. Com-
plete duplicate equipment has
been installed for standby pur-
poses, permitting automatic trans-
fer to standby devices if some por-
tion of the regular transmission
fails.

Handsets and loud speakers are
located at various places in each
building. Speakers linked to the
police radio system are located in
the patrol barracks and those con-
taining maintenance messages are
installed in maintenance areas.
Telephones in each of the mainte-
nance buildings are linked with
an automatic switchboard.

By dialing a code number, in-
dividuals using telephones in main-
tenance areas may be connected
with the microwave transmission
svstem.

The South Bend control center
is operated by police personnel at
all times. Lights on the control
console indicate whether normal
or standby equipment is in use at
various points in the system. Light
signals also show which base sta-
tion receivers are in use and
whether calls in some buildings
are being originated with hand-
sets.

» Massachusetts—The first por-
tion of a half-million dollar com-
munications system also installed
by GE on the Massachusetts east-
west turnpike is now in operation.
High-band mobile two-way radio
units were placed in service for
state police patrolling the road as
the new super-highway opened.

When completed, the system will
be one of the most modern in the
nation. One-hundred mobile radio
units for police cars and highway
maintenance crews will be con-
trolled from a dispatch center at
Chicopee, Mass., where vhf and
microwave equipment will be
linked to provide communications
coverage for approximately 180
miles.

A selective-calling feature in-
cluded in mobile units will assure
privacy between departments using
the combined police and highway
maintenance facilities.

24

NEW experimental amplifier is checked
low) for testing as . . .

Solid State Gains

Experimental ferrite micro-
wave device operates at room
temperature

ATTESTING to the continued in-
creasing interest in solid-state de-
vices, the successful operation of a
ferromagnetic amplifier in the mi-
crowave frequency range by Bell
Telephone engineers marks another
step forward in this field.

» Principle—Operation of the de-
vice is based on the fact that non-
linear coupling in a ferrite sample
placed in a cavity which is simul-
taneously resonant at two signal
frequencies will produce amplifica-
tion or oscillation.

Microwave power at a frequency
equal to the sum of the two signal
frequencies coupled with a properly
oriented d-¢c magnetic field causes
gyromagnetic resonance at the sum
frequency. Through nonlinear cou-
pling in the ferrite, the lower fre-
quencies can be amplified.

By increasing the sum-frequency
power, oscillation at the lower fre-
quencies can be produced. Also,
frequency conversions can be made,

» Tests—In one experiment, a

WWW americanradiohistorv:-com

prior to assembling into complete unit (be-

New Amplifier

EXPERIMENTAL ferrite microwave am-
plifier

cavity was designed to be resonant
at frequencies of 4,000 and 4,800
me, with the sum-frequency set at
8,800 me. Oscillations and fre-
quency conversions were observed
at both the lower frequencies.

» Applications — It appears that
these amplifiers can be designed for
any portion of the microwave spec-

trum and preliminary results indi-
(Continved on page 26)
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O TO 32 VOLT,
‘0 TO 25 AMPERE, low C0st,

continuously adjustable

OTHER

PERRKRIN

STANDARD

> SUPPLIES

28 Volt Models

| AC Input | Ripple
DC POWER SUPPLY Model | Voits |Amps | Reg. | cocng | rms
| 15-20%
28-5VFM [ 032V 2432V | 115V | 2%
by ? 1 | range) 1 phase
1 | i ["100-125 v
o 28-10WX  |24-32V| 10 | +1% ‘ 1phase | 1%
MR532-158 | 2.36v | 15 l +1% |11°5}|125v 1%
, N : ]| 2- | +¥2% phase o
IMMEDIATE DELIVERY .$449.00 i ! !
! T T
15-20% |
28IVEM | 032V | 15 | (24327 | 115V | 5%
& i 4 . i 2 range) |
Thousands of electronics laboratories and aircraft firms are’presently using i 1 phase
the PERKIN Model MOV DC Power Supply as an economical and practical 115V
» y o oo X i M60V 0-32v 25 +1% 1 phase 1%
solution to their DC power needs where AC line stabilization and precise load - =
. 1 | 100-130V
regulation are not required. MAT020:30A | saa0v.| 30) | =T pnace | 1%
| 100-125v |
28.30WXM |24-32V | 30 | =%% | 1phase | 1%
2432V | | 230 v
26.50WX | +10% | S0 | =%:% | 3phase | 1%
0 MR2432- 208,230V
Conservatively 100XA | 24-32v| 100 | +=%% | 3phase | 1%
Designed MR2432- | [ 208/230V"
’ 3 ph
200 2432V 200% Y% phase ! 1%
MR2432- { 208/230V",
300 [2432V| 300 | +12% 3phaseJ_l%
MR2432- ] 208 '230\4-'
500 |24:32V| 500 | +12% | 3phase [ 1%

SPECIFICATIONS:

*+10%. Also available in 460 V

supplied with 230 V input unless otherwise specified

6, 12, 115 Volt Models

10% AC input. Will be

For a prompt reply on your application,

g ; T .
write factory on your letterhead. ermanium Ractifier Unit  ttincreases to 4% @ 15V.

tincreases to 2% @ 15V.

|
|
|
|
| —— " el
DC OUTPUT: 0-32 volts, 0-25 amps, Load — 2% rms max. @ any voltage | | Tac input | Ripple
above 4 volts Model | Voits | Amps | Reg. (60 cps) | rms
REGULATION: +1% (a) at 28 Volts : . [ L Il R
D.C. — Increases to 2% max. over the AC INPUT: 115 Volts, Single Phase, | 5 —=—— s i T e5-130 v
range 24-32 V.; does not exceed 2 60 cps. W c10% | 5 1, Lphase | 1%
volts regulation over the range 4-24 MOUNTING: Cabinet 203%" wide x | el OO (Bt P 0 (s T 41
volts D.C.; (b) from 1/10 Full Load tOf 16Y%," deep x 137%" high or 19" rack | = 6 95-130 V
‘ltl1“5| \,L:n?:.; (c) at a fixed AC Input o ﬁiagnhel)(lg wide x 143," deep x 12V l > aswx | +10%]| 15 1% 1phase | 1%
RIPPLE: 1% rms @ 32V. and Full WEIGHT: 130 Ibs. | 6 95-130 V
| A | | 6-40WX +10% | 40 + 1% 1 phase 1%
*If these are required, write for specifications on Model MR 1040-30A | = T + ol —
(5-40V. @ 30 A) or 28-30 WXM (24-32V. @ 30 A.), which are stabilized ~3F .
\ nC o ’ i > 12-15WX +10% | 15 +1% 1 phase 1%
for AC line changes and regulated to =%%. . 1L IS id BRSO et A =
‘ | 115 [ 95130 v
When you require a power supply, SPECIFY PERKIN, for a wider range | . 155wX | +10%| 5 | 1% | lphase | 1%
of standard models and immediate delivery from stock. There are over L2 T | T _.'——'95-13”
15,000 Perkin units in operation in industry today. | 2 MRISI1255 15425 | 5 | 1% | 1phase | 1%t
tFor rack panel units without meters. Wire factory collect R | ! | 30,460 V
for prices for units with cabinet and meters. | 6125-25** [115.125| 25 _L"WM%L_: phase | 5%
| |0 2 T —
|
|

PE RKI N =
PERKIN ENGINEERING CORPORATION
345 KANSAS STREET, EL SEGUNDO, CALIFORNIA « OREGON 87215 PERKIN

Immediate delivery on standard models available from factory and:

New York area office : Sales and Warehousing : 1060 Broad St., Newark 2, N.J., MArket 3-1454 i
New England area office : 46 Amesbury, Lawrence, Mass., MUrdock 3-3252

SALES OFFICES: Chicago: PA 56824 - Philadelphia: BR 5-2600 - Seattle: LA 9000 - Minneapolis:
MI 6-2621 * Atlanta: TR 6-3020 - Winston-Salem: 4-0750 - Charlotte: ED 2-7356 - Redwood
City, Calif.: EM 9-3354 - Albuquerque: 5-9897 ‘- Phoenix: AM 5-0274 - Denver: AL 5-1196
Euclid, Ohio: RE 2-7444 Dayton: WA 5426 . Canada: Agincourt, Ontario: AX 3-7011
Foreign: New York: BR 9-1296.
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INDUSTRY REPORT — Continued

cate adequate bandwidth. It is ex-
pected to have a much lower noise
level than conventional microwave
amplifiers making it applicable to
the fields of radio astronomy, mi-
crowave relaying and radar.

COMPLETELY transistorized low-pow-

er computer programs logical data
when

Computer Checks
Computer Design

SOME 9,000 solid state devices make
possible a new easy-to-maintain
general-purpose digital computer
about the size of a television con-
sole.

Developed for the Air Force by
Bell Telephone Laboratories, the
computer, named Leprechaun, will
be used for programming and log-
ical design research on computers
for military use.

About 5,000 transistors, no
tubes, are used. Circuits are so
simple that Leprechaun may be
adapted for a variety of jobs;
complexity is in the wiring rather
than in the changeable compo-
nents.

Leprechaun is a pure binary
computer using an 18-bit word.
Arithmetic operations are asyn-
chronous, in parallel, at average
speeds of 25,000 additions or 2,500
multiplications a second.

The computer uses direct-
coupled transistor circuits, and a
1,024-word magnetic core memory.

26

World Radio Sets Gain 209%

Total estimated at 130,498,400
excluding U. S. and Canada, up
20% since 1954

RADIO receivers in all countries ex-
cept the U.S. and Canada are es-
timated at 130,498,400 by the U. S.
Information Agency.

This is a 20-percent increase
over the estimate made from a
similar survey in July 1954.

Here’s how the total breaks
down by areas: Western Europe—
64,737,100, Eastern Europe —
16,600,000, Yugoslavia— 600,000,
Arabic countries—2,141,500, Non-
Arabic Asia — 4,295,600, Non-
Arabic Africa — 1,158,100, Far
East—19,488,000, Latin America—
21,478,100.

» LLeaders—Top five in Waestern
Europe are: West Germany (in-
cluding West Berlin)—14,475,000;
United Kingdom — 14,157,000,
France—10,205,000; Italy—7 mil-
lion; and Spain—3 million.
USSR leads Eastern Europe

SUBWAY gate crashers are spotted on
tv screen as . . .

Closed Circuit Tv

Guards Turnstiles

NEw York CIrY’s Transit Author-
ity is considering installing closed-
circuit television guards in its sub-
way stations.

wwWwW americanradiohistorv com

with 6,100,000; East Germany—
3,400,000; Czechoslovakia—2,916,-
000; Poland—2,034,000; Hungary
—1,250,000.

Egypt leads the Arab countries
of the Near East with 716,000;
the territory comprising the for-
mer French Moraccan zone—
335,000; Algeria—312,000; Syria
—250,000; Iraq—125,000.

Turkey leads non-Arabic Asia
with 1,198,400; India—1,129,000;
Iran — 590,000; Greece — 500,000;
Israel and Pakistan—each 335,000.

» East—Japan tops the Far East
with 13,250,000; Australia—2,100,-
000; Communist China—1,100,000:
Indonesia—650,000; New Zealand
—517,000.

Brazil is first in Latin America
with 6,000,000; Argentina—5,500,-
000; Mexico—3,200,000; Colombia
—1,800,000; Cuba—1,250,000.

Union of South Africa leads
non-Arabic Africa—815,000; Mad-
agascar—60,000; French Equa-
torial Africa—=50,000.

A tv system was recently placed
in the busy 42nd Street and Eighth
Avenue station, near Times Square,
by General Precision Laboratories.

» Prospects—It was removed after
a trial period, but an Authority
spokesman says he expects closed
tv will be used again in the future.

How many stations would be
equipped and at what cost is not
known. The city has almost 500
subway stations. The value of the
trial installation was $3,000.

» No freeloaders—The camera was
trained on an exit gate and con-
nected by coaxial cable to a change
booth 175 feet away.

The ohject was to spot riders at-
tempting to enter the gates without
a city employee’s pass. Usual pro-
cedure is to station policemen at
gates during rush hours.

The authority is also considering

{Continued on page 28)
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R. B. HURLEY, aelder o: degrass
from the University of California and
University of Soathern California, is a
Design Specialis: st CONVAIR-POMONA,
e is a nationallv-recognized author
and lecturer in thefizld of transistors.

i e

“Engineers —here’s how we’re taking part in
the electrqnics revolution toward solid state devices”

“Here at CONVAIR-POMONA, we are constantly studying
ways to apply the new miniature solid state electronic
devices: the diode, rectifier and transistor. So new is this
semiconductor infant, and so vast its future — both for
the military and industry — that our teams of electronics
engineers actually ‘go to school’ under some of the fore-
most experts in the field.

“As the first fully-integrated missile plant in the U.S.,
CONVAIR-POMONA designs and builds the Navy’s TERRIER
supersonic missile. And, realizing the potential value of
solid state devices in meeting the critical requirements
of such airborne missiles, we initiated a ‘transistor pro-

gram’ early in 1953. This program has multiplied many

times to become one of the most important in the
industry.

“You, as an engineer, can appreciate the tremendous
expansion that will come in the application of solid state

ELECTRONICS — August 1, 1957

electronic devices in the next few years. And you can

readily understand the advantages of studying and work-

ing with these devices, guided by the advanced thinking
ou will find at CONVAIR-POMONA.

“You'll like the atmosphere here, where you see and
feel accomplishment. And you will enjoy living in
Southern California’s beautiful Pomona valley. For
greater career opportunity — for your future’s sake —
send for more information about CONVAIR-POMONA today!
Write to: Engineering Personnel, Dept. 3-G.”

CONVAIR

POMONA
POMONA - CALIFORNIA

CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION




INDUSTRY REPORT— Continued

closed-circuit tv to monitor station
platforms, particularly at night and
in little used stations, as a deter-
rent to crime.

Financial Roundup

NINE out of eleven firms which re-
ported earnings last month showed
higher net profits in 1957 over com-
parable 1956 periods.

Annual earnings of Ampex Corp.
set a new high in the firm’s history.

Greatest net profit growth was
registered by Topp Industries
whose net profits this year were
more than five times that of 1956.

Net Profit
Company 1957 1956
American  Cable &

Radio 3m .. ... .. $291,745 $318,977
Ampex Corp. 12m.. 1,087,000 311,000
Avco Manufacturing

BRI R 5,232,621 28,716
Barry Controls 5m. . 107,000 76,000
Consol Electronics

Ind 6m.......... 1,154,803 1,174,441
Daystrom 12m . . ... 2,459,000 1,784,000
Dynamiecs Corp. Am.

............. 308,003 307,322

[ L8 e 3 2007M A48 5,514,548
Litton Industries 9m 1,271,000 687,000
Sperry Rand 12m..49.612.352 46,348,878
Topp Industries 12m 166,796 92,062

Gaseous Diffusion
Aids Transistors

High frequency characteristics
expected to extend
transistor markets

TRANSISTORS, produced by gaseous
diffused-junction process, are break-
ing out of testing and development
and into volume production..

» Last month, Texas Instruments
announced commercial availability
of its new diffused silicon diode
rectifier. One of T. I’s major 1957
highlights is the introduction of its
new diffused process silicon tran-
sistor.

> By year end Motorola expects to
be producing diffused germanium
and silicon transistors in quantity.

Western Electric is manufactur-
ing gaseous diffused transistors for
military applications, expects to
make extensive use of them in tele-
phone communications.

The gaseous diffused-junction
transistor was developed about a
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Meetings Ahead

Aug. 20-23: 1957 Western Elec-
tronic Show and Convention,
IRE, WCEMA, Cow Palace,
San Francisco, Calif.

Aug. 22-Sept. 5: International
Scientific Radio Union,
Twelfth General Assembly,
Boulder, Colo.

Aug. 26-Sept. 4: American Ra-

dio Relay League, National

i Convention,- Palmer House,
| Chicago.

Aug. 28-Sept. 7: National Radio
and Television Exhibition,
Earls Court, London.

Sept. 4-6: Special Tech. Confer-
ence On Magnetic Amplifiers,
Penn Sheraton Hotel, IRE,
AIEE, Pittsburgh, Pa.

Sept. 9-13: Twelfth Annual
Conference Instrument-Auto-
mation Conference, Cleveland
Auditorium, Cleveland, Ohio.

Sept. 17-18: National Technical
Meeting on Machine Tool
Automation, RETMA, AIA,
NEMA, NMTBA, Ambassador
Hotel, Los Angeles, Calif.

Sept. 24-25: Sixth Annual Con-
ference On Industrial Elec-
tronics, IRE, AIEE, Morrison
Hotel, Chicago, Ill.

Oct. 7-9: National Electronics
Conference, IRE, AIEE,
RETMA, SMPTE, Hotel Sher-
man, Chicago.

Oct. 7-11: American Institute
of Electrical Engineers, Fall
general meeting, Chicago, Ill.

Oct. 9-11: Fourth Annual Sym-
posium  on High Vacuum

vear ago by Bell Telephone Labs.
Since then the process has been
made available to more than 50 Bell
licensees.

High-frequency characteristics
result from microscopically thin
transistor sandwich layers pro-
duced in the process.

Industry Shorts

» Ultrasonic drill, developed by
Lockheed, will bore holes as small
as five thousands of an inch in
miniature ferrite cores that are
impervious to steel drills.

» Propaganda expenditures of

Technology, Committee On
Vacuum Techniques, Hotel
Somerset, Boston, Mass.

Oct. 9-12: Audio Engineering
Society, 1957 Convention,
N. Y. Trade Show Building,
N. Y. C.

Oct. 16-18: IRE Canadian con-
vention Automotive Building,
Exhibition Park, Toronto,
Canada.

Oct, 21-26: Institution of Radio
Engineers Australia, annual
convention, IRE, Hotel Aus-
tralia, Sydney, Australia.

Oct. 21-26: International Con-
ference on Ultra High Fre-
quency Circuits and Antennas,
Societe Des Radioelectriciencs,
Paris, France.

Oct. 31-Nov. 1: Professional
Group on Nuclear Science,
fourth annual meeting, Henry
gudfon Hotel, New York;

Oct. 31-Nov. 1: 1957 Electron
Devices Meeting, PGED,
IS)ho(r;eham Hotel, Washington,

Nov. 2-10: 1957 International
Congress of Measuring In-
strumentation and Automa-
tion, Interkama, Dusseldorf,
Germany.

Nov. 4-6: Third Annual Sym-
posium on Aeronautical Com-
munieations, PGCS, Hotel
Utica, Utica, N. Y.

Nov. 11-13: Third Instrument
Conference, IRE, PGI, Bilt-
more Hotel, Atlanta, Ga.

Russia and Communist China are
variously estimated at from $1 to
$3 billion annually, roughly 10 to
30 times the amount the United
States spends on its program of
truth. It is estimated that the
Russians alone spend more money
to jam our Voice of America
broadcasts than we spend on the
whole U. S. Information Agency
budget.

> Signals broadcast by the Na-
tional Bureau of Standards station
at Fort Belvoir, Va., each day at
1600 UT alert IGY scientists
throughout the world to coord-
inate solar-terrestrial observa-
tions simultaneously.
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SWEEPING
OSCILLATORS
for RADAR and
TELEMETERING IF’'s 1-1,200 mc
by

MAY ELECTRIC e

The Kay sweeping oscillators
are a line of high level lab
and field test instruments de-
signed for the alignment of
radar and telemetering IF
strips from 1 to 1,200 mc.
The line offers a wide

choice of precision-built
units which are simple to
operate, highly stable, and
extremely flexible.

Kay [%ari-Sweep 860-A

e Wide Range, Wide Sweep o Constant Output (Fast-Acting AGC)
o High Output o Continuously Variable Centers
o Fundamental Frequency o Fixed, Crystal-Controlled Markers

o All Electronic Operation

?. Instrument Cat. No. Range Sweep Width RF Output Markers Price+
. ' 1.0V rms |
Vari-Sweep 860-A e AGC'd, None $695.
T Sonﬁgi . 70 ohms ;
. ariable to 11 Fixed Crystals
! Vari-Sweep 866+ G 80% center e 1 Variable. 5950
! center req. below D irect reading ‘
el [12 0 me; 30 mc /9 Gy dial
\ i QD E1sE 11 Fixed Crystals
E’ Vari-Sweep 865+ 10-145 me 50 me. e 1 Variable. 5950
Model Radar (center) 70 ohms t|:1).|relact reading .
ia
E Mega-Sweep 110-A** 50 kc-950 me 50 kc-40 mc 100 my at None $495.
{ . 2 Switched
2 Switched > q $395,
Kada-Sweel 380-A* bands 20-40 bands, Wide 250 mv rms, 9 Fixed {with
4 s 50-70 me gOmrgc, Nar, 70 ohms Crystals o erystals)
3 70% of center
E 4 0.5V rms $545.
/\’tldd-SWt’t’ﬂSf. 385* 1-260 to 100 mc; AGC'd, Up to 24 (plus
% (center) ?gggsrgcmfgom 70 ohms Fixed Crystals crystals)
i . , -
**QOther Mega-Sweeps to *wider swee idths, addit | tal ' . i
t 1200 mc; and ::itthavkers. markers avai‘lja:le on s;:uec;allog;r’decrr.yS e @ All prices F.0.8. Pine Brook, N. J.
1 ‘

For Literature and Detailed Specifications, Write:

KAy ELECTRIC COMPANY

14 Maple Avenue, Pine Brook, N. J.
Dept. E-8 CAldwell 6-4000
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MARCONI
MILITARY AND GIVIL

airborne

DOPPLER
NAVIGATORS

CONTINUOUS AUTOMATIC POSITION
INDICATION WITHOUT GROUND-BASED
AIDS, ALL OVER THE WORLD

POSITION IN LATITUDE AND LONGITUDE
DISTANCE RUN AND DISTANCE TO GO ¢ WIND VELOCITY
ESTIMATED TIME OF ARRIVAL e TRACK GUIDANCE

Write for details to
AERONAUTICAL DIVISION

J. S. V. WALTON, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
23-25 BEAVER STREET, NEW YORK CITY 4.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ENGLAND
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More than eighty countries use Marconi telecommunications equipment.
The total telephone channel miles of Marconi radio multi-channel
systems would go 15 times round the world.

Marconi’s have supplied broadcasting or television equipment to eighty
countries. Most of the equipment used by the British Broadcasting
Corporation and the British Independent Television Authority and its
programme contractors is Marconi’s. Marconi’s demonstrated ‘com-
patible ’ colour television in 1954.

SYSTEM PLANNERS,
ELECTRONIC ENGINEERS,
DESIGNERS AND MANUFACTURERS
OF AERONAUTICAL, BROADCASTING,

Thirty-two airforces rely on Marconi radio, radio navigational aids
and radar. For the past two years Marconi’s have been in quantity

production with Doppler Navigators for British and Commonwealth
governments. Many of the world’s major airports use Marconi radio
communications, beacons and radar.

All the radio beacons round the coasts of the British Isles and Eire
and many in other major seaways have been supplied by Marconi’s.

These few statements give some idea-of the manufacturing achievement

COMMUNICATION AND MARITIME

RADIO EQUIPMENT,
TELEVISION EQUIPMENT,
RADAR AND NAVIGATIONAL AIDS

of Marconi’s, who also maintain larger research facilities devoted to
radio electronics than any other European company. Moreover Marconi
College was the world’s first school for wireless engineers. Courses there
are the coveted privilege of the world’s most promising radio engineers.

The inquiries of radio and electronic engineers who wish to keep
themselves posted about the latest Marconi equipment and activities are most welcome. Write to :
J. S. V. WALTON, MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED,
23-25 Beaver Street, New York City 4.

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED, CHELMSFORD, ESSEX, ENGLAND
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MORE HOURS OF HEAT
ENDURANCE FROM
VINYL-GLASS SLEEVING

. . . retains rated dielectric and flexibility
after 2800 continuous hours at 130°C

Today's insistence on insulation with high heat endurance —
higher processing temperatures, wire enamel compatibility,
hotter operation — has emphasized the importance of BH
Vinyl-Sil.

Available in two types — BH Vinyl-Sil 8000 and BH Vinyl-Sil
105 — both with 8000 volt minimum dielectric breakdown,
and meeting all requirements of ASTM, NEMA* and MIL-I-
3190B* Class B-A-1 specifications. BH Vinyl-Sil 105 also
offers no capillary attraction to water and is the first vinyl
sleeving to be Underwriters’ Laboratories recognized for 600
volt, continuous wet or dry operations at 105°C.

BH Vinyl-Sil Sleevings are specially fabricated of braided glass
fibers, then continuously coated by a patented process with a
uniquely stabilized vinyl chloride compound. High standards
of manufacturing developed in over seven years pioneering
experience with vinyl-glass sleevings is your assurance of
reliable operational performance.

Data sheets and testing samples are yours for the asking — just
write, giving a few facts about the insulation problems to be
encountered — we'll make recommendations and send you

appropriate samples.

BENTLEY, HARRIS

SLEEVINGS

BENTLEY, HARRIS MANUFACTURING COMPANY
1308 Barclay Street

*New Revised Standards Available on Request. CONSHOHOCKEN PA. ¢ TELEPHONE: TAYLOR 8-0634
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the complete
line of

Long life and dependability are synomymous with the
name Ohmite. When you specily Ohmite components . . .
vou build reliability inte your product. This reliability is
backed by Ohmite’s continuing research programs which
explore new product ideas, improve preseat products, and
develop more eflicient manufacturing processes. All this
plus the fact that Ohmite is the world’s leading specialist
in the manufacture of power-type resistance components
—high quality rheostats and wire-wound resistors in the
most complete range of sizes and types available to in-
dustry. Reliability is also characteristic of Ohmite tap
switches, precision wire-wound resistors, molded composi-
lion resistors and potentiometers, general-purpose relays,
subminiature tantalum capacitors, and R. F. chokes. Write
cn company letterhead for the complete Uhmite Catalog
and Engineering Manual.

industry-preferred 01U

= wmie peviScomposinon
RESISTORS -

T80 ATED

- 4 tamtawmcaraciors # RESISTORS

BE RIGHT WITH

 rtoHm®
PRECISION RESISTORS

. POTENT:OMITERS -

AXEAR LEAD

RHEOSTATS « RESISTORS ¢ RELAYS ¢ TAP SWITCHES - TANTALUM CAPACITORS

OHMITE MANUFACTURING COMPANY . 3610 Howard Street, Skokie, Illinois

WAL americanradiohiston.com..




solve many difficult
control problems...use

D,
® BUSHINGS FOR
SPECIAL THICKNESS SCREW DRIVER SLOT SHAFT
Extra-long bushings and shafts Shaft ends slotted for operation
for panels up to 2” in thick- with a screw driver where few
ness. Seven bushing lengths. adjustments are needed.

RHEOSTATS
with special features

%
Ohmite offers not only a line of standard rheostats
but also rheostats with a wide variety of speeial fea- SENSITIVE SWITCH
tures. lllustrated are only a few. All have the distine- VENTILATED CAGES Opens or closes circuit with
tive Ohmite design featnres: smoothly gliding metal-  Prevents mechanical injury to minimum movement ol control
graphite brush; all-ceramic construetion; insulated rheostat or human contact knob shaft. Extremely depend-
shg § M sudate . 5 i o o .
9 —— g th electrically “live” parts. able loug life switches.
shaft and mounting; windings permanently locked in """ ectineally, nive ™ pay g
place by vitreous enamel. Youwill find the special rhe-
ostat feature you need in the dependable Olnnite line. -,
%
/ 2
4 % 1

SPECIAL TANDEM ASSEMBLIES

Ohunite Rheostats can be mounted
with two. three, or more in tan-

L]
/ &
=

-

dem for simultaneous operation L
of several circuits by one knob. .

- WITH OFF POSITION FEATURES

Opens circuit at high or low

TOGGLE SWITCH resistance position with snap-

Is operated with a positive action (illus.); opens circuit at

snap by the rheostat arm at high resistance position with

either end position. Used for dead lug off position; or has

beavy-duty applications. dead section off position.

INDUSTRY’S MOST COMPLETE LINE OF RHEOSTATS
from 25 to 1000 watts. Also available to meet MIL-R-22A require-
ments in each of the 26 type designations.

WRITE on Company Letterhead for ~
Catalog and Engineering Manual.

RHEOSTATS - RESISTORS - RELAYS
TAP SWITCHES - TANTALUM CAPACITORS

OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, lllinois



afe, Dependable Electrical Protection

. . Standardize on BUSS Fuses!

To make sure of proper operat{on
under all service conditions . . . every
BUSS fuse is tested in a sensitive elec-
tronic device that automatically rejects
any fuse not correctly calibrated, prop-
erly constructed and right inall physical
dimensions.

This careful testing is your assurance
BUSS fuses will provide equipment
with maximum protection against dam-
age due to electrical faults.

Just as important, BUSS fuses will
not give a false alarm by blowing need-

BUSS fuses are made to protect-not to blow, needlessly m el

857
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lessly. Shutdowns due to faulty fuses
blowing without cause are eliminated.

By specifying dependable BUSS
fuses, you help safeguard the good
name of your equipment for quality
and reliability.

Complete Line—There is a complete
line of BUSS {uses in sizes from 1/500
ampere up . . . plus a companion line
of fuse clips, blocks and holders.

If your protection problem is

vnusual . . .
... let the BUSS fuse engineers work

Circle 1 Readers Service Card

with you and save you engineering
time. If possible, they will suggest a
fuse already available in local whole-
salers’ stock, go that your device can
be easily serviced.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SFB. Bussmann Mfg. Division (Mec-
Graw-Edison Co.) University at Jef-
ferson, St. Louis 7, Mo.

Makers of a complete
line of fuses for home,
commercial,
electronic, automotive
and industriol  use.

TRUSTWORTMY NAMES IN
ELECTRICAL PROTICTION

) 5iss 4
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AEROCOM’'S 1046 H.F. TRANSMITTER

POWER + [/

1000 WATTS WITH .003% STABILITY

Rugged, versatile general purpose H. F.
transmitter— Aerocom’s 1046 packs 1000 watts
of power and high .003%, stability under
normal operating conditions (0°to+50°C.).
Excellent for point-to-point or ground-to-
air communications.

3

5
e TR by

Multi-channel operation on telegraph Al,
or telephone A3 with GM-8A modulator. ..
new Aerocom 1046 can be remotely controlled
with TMC-R at control position and uses only
one pair of telephone lines. In A3 operation,
the local dial control panel is located in
modulator cabinet.

RO IUTASE §

Transmitter cabinet has 834 inch panel
space available for either local dial control
panel or frequency shift keyer.

Model 1046 operates on 4 crystal-controlled
frequencies (plus 2 closely spaced frequen-
cies) in the band 2.0—24 Mcs. Operates on
one frequency at a time; channeling time
2 seconds. Operates into either balanced or
unbalanced loads. Operates in ambient -35°
to+50° C. Power supply: nominal 220 volts,
50-GO cycles, single phase.

Complete technical data on request

Now! Complete-package, 192 channel, H.F.,
75 pound airborne communications equipment
by Aer-O-Com! Write us today for details!

3090 S.W. 37th AVENUE

MI1AMI 33, FLORIDA
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HERMETIC SEAL CORPORATION
AFFILIATES & DIVISIONS

TO SERVE ALL YOUR
GLASS-TO-METAL NEEDS!

Hermetic Seal Corporation

Quality Hermetics, Lid. 29 S. Sixth St., Newark 7, N. J.
45 Hollinger Rd., Toronts 16, Ont. MArket 3-9400
PLymouth 7-286%9

Glcss Solder Engmeermg
300 N Lake Ave., Pasadena 4, Calif.
RYan 1.5111

E ARE AS CLOSE
YOUR TELEPHONE

NEWARK N. J. - MArket
3 ASADENA CALIF, - RYG

Hermetic, Inc.
232 Creek Rd., Keansburg, N. J.
KEansburg 6-2600

Hermehc Seal Products Co. PR
Rio Piedras, Puerto Rico
Rio Piedras 6-3615

The expanding research, development and production e ‘
facilities of HERMETIC SEAL CORPORATION — first Hermetic E"Ql"eermg Service Co., Inc.
and foremost in the production of glass-to-metal com- Complete Hermetic Scal Consulting Services
ponents — are available to meet all your standard and and Technical Assistonce.
custom requirements. Write for Catalog 657-B today.

Visit Our Booth No. 2112, WESCON SHOW - Avg. 20-23
ERMETIC SEAL CORPORATION

29 SOUTH SIXTH STREET, NEWARK 7, NEW JERSEY
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FILTRON'S mobite shielded {aboratory
and the Convair F-102, the Air Force's
new supersonic deita-winged Fighter.

r-f mobile laboratory
uses ACE enclosure for on the spot tests

Measurements of radio interfer-
ence from aircraft once was a real
problem FirtroN Company,Inc.,
manufacturers and designers of
r-f filters and suppression sys-
tems, realizing that aircraft could
not get to a shielded lab, took
the problem to Ace. Together,
they developed the Mobile Radio
Interference Laboratory pictured
above. It’s a completely equipped
r-f lab shielded on all sides by
a standard Ace RFI Design™ En-

*Lindsay Structure
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closure. The prefabricated galvan-
ized steel panels and frames mount
directly on a flat-bed Chevrolet
truck. Accessories include air con-
ditioning and power generators to
operate all necessary equipment.

FiLTrON’s lab on wheels has
traveled many thousands of miles,
a lot of it over rough bumpy
roads. The Ace enclosure is still
completely “‘radio-tight’’ supply-
ing more than its guaranteed 100

Circle 4 Readers Service Card

db attenuation at all frequencies
from 14 ke to 1060 mec.

This mobile lab is one of many
unique Ace applications. Our com-
plete line of screen and sheet,
copper and galvanized enclosures
probably includes the solution to
your shielding problems—whether
you’re in military, industrial, or
medical work. An Ace sales engi-
neer would be glad to show you
how. Our catalog is a good start.
Write for your free copy.

ACE ENGINEERING & MACHINE CO., INC. 3644 N. Lawrence St. ¢ Phila. 40, Pa.
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* PRESSURIZATION
Eastern pressurization units
for airborne electronic
equipment are available in
many capacities to handle
a broad range of require-
ments. Units consist of an
air pump and motor assem-
bly, pressure switch, check
valve, tank valve, and term-
inal connectors. They meet
government specifications
and can be modified to your
needs.

% AIRCRAFT PUMPS
Precision-built to rigid government
specifications, a broad selection among
Eastern pumps offers flexibility to
your choice. Modifications can be
made, or custom-made units designed
to suit your project. Trim in size, light
in weight, Eastern Aircraft Pumps
give reliable long-term service.

-

eliminate the “BUGY

mth Eastern aviation products

« COOLING UNITS

Hold temperatures to safe operat-
ing limits in liquid cooled elec-
tronic tubes or similiar devices.
By virtue of long experience and
using standard component parts,
Eastern can suit your specific needs
at a minimum cost for equipment.

%« REFRIGERATION-TYPE

Enable specified components to be
held to fairly constant tempera-
tures by use of various types of
refrigeration units. Because of the
variation in methods possible,
Eastern units fill every require-
ment where the use of a refrigera-
tion cycle is called for.

v SPECIAL UNITS e

Eastern’s continual research and development program
keeps pace with the growing aviation industry. As new
problems occur with progress in aircraft development,
Eastern units are constantly developed to fill their func-
tion as planes fly higher, or faster, or with greater load
capacity.

Eastern welcomes the chance to help engineers “take
out the bugs” with equipment that cools, pressurizes,
or pumps. From the extensive line of existing units,
new adaptations, or custom-made designs, Eastern is
ready to meet every challenge for equipment that
handles your needs the best today . . . better tomorrow. Write for Aviation Products Catalog, Bulletin 330.

e, NDUSTRIES, INE.

SKIFF ST
1O0MDEN 14, CONN.

See you at Wescon Show — Booth 3216
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Reliable,

Efficient :
ey 4

Conversion

Industry’'s Highest Power Transistors

Low saturation voltage of Delco Radio

2N173 and 2N17} opens new

opportunities for converter economy, efficiency and relvability

The excellent electrical characteristics of Delco
High Power transistors permit the conversion
of low DC voltage to higher DC voltage —with
a high degree of efficiency—in a wide range of
applications. This proved performance offers
greater reliability than will be found in corre-

sponding vibrator circuits.

The low saturation voltage of Delco 2N173 and
2N174 transistors also reduces their internal
power dissipation in conversion applications
to an insignificant degree so that little self-
heating is apparent. The result is an overall
economy which permits converters of smaller
size . . . important in many applications.

DELCO RADIO °V

TYPICAL CHARACTERISTICS

2N173 2N174

Properties (25°C) 12 Volts | 28 Volts
Ma;(imum current 12 12
[ Muximurr: ;:ollector voltage 60 80
Saturation voltage (12 amp.) 0.7 0.7
Power gain {Class A, 10 watts) 38 38
Alpha cutoff frequency 0.4 0.4 |
Powe?dissipaﬁon b 55 55
7Thermcrgragie:t fro‘mi;ndion
to mounting base 127 | 1.2
Distortion (Class A, 10 watts) 5% 5%

ISION OF GENERAL MOTORS
KOKOMO, INDIANA
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381 0PUSH M PULL}ZC)S

One push on— Pull to turn on—
One push off Push to turn off

Just switch on and walk away. No coming back or

I WO new waiting for further adjustment after warm-up.

Volume can be changed instantly as desired by

)
SWlt c I l - rotating shaft . . . or can remain indefinitely at any

selected setting regardless of on-off switch operations.

c Ont r 01 S Push-push switch available with either 3 amp 125V

rating (Type J) or 6 amp 125V rating (Type TJ).

‘7 olume S etting Pull-push switch available with 3 amp 125V rating
(Type K). Both switches available in many special
una'lt ere d . by terminal and control combinations.
ON- OFF Op e ra,t lon Write today for Data Sheets containing dimensional

drawings and complete technical details.

WEST COAST SUBSIDIARY EAST COAST OFFICE SOUTFWESTERN U.S.A, CANADIAN SUBSIDIARY SOUTH AMERICA OTHER EXPORT
Chlcago Telephone of 5 Haddon Avenue John A, Green Company C. C. MeredIth & Co., Ltd. Jose Luls Pontet Sylvan Ginsbury
Californla, Inc. Haddonfield, New Jersey €37 Parkhouse Streetsville, Ontarlo Buenos Aires, Argentina 8 West 40th Street
105 Pasadena Avenue Phone: Haddonfleld 9-5512 Callas 7, Texas Phone 310 Montevideo, Uruguay Jew York 18, New Yark
South Pasadena, Callfornia TWX No. Haddonfield 529 Phoae: Rlverside 3266 Rlo de Janelro, Brazll Phone: Pennsylvania 6-8239
L. A P{"&;‘;:LCALM‘&? 5-7186 Phila. Phone: Market 7-3129 Sao Paulo, Brazll
11

The most complete line of variable resistors [ WEST COAST MANUFACTURERS:

and associated switches available is Many types of variable resistors now in production at cur
manufactured by CTS. Consult CTS South Pasadena plant. Your coil, transformer and
Specialists on all your control pro